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®denepanbHas pabodas mporpamMma 1o yueoHomy npeamery «buonorus» (6a30Bbiii
ypoBeHb) (mpenMeTHass o00gacTh «ECTeCTBEHHO-HAy4yHbIE TMPEIMETHI») (Ialee
COOTBETCTBEHHO — TIpOrpaMMa IO OHWOJOTHH, OHMOJIOTHS) BKJIIOYACT MOSCHUTEIHHYIO
3alUCKy, Conmep)kaHue OOy4YeHUs, TUIAHUPYEMBIE PE3yJbTaThl OCBOCHHUS MPOTPaMMBbI
1o OMOJIOTUH, TEMAaTUYECKOE TNTAHUPOBAHUE.

[TosicHuTeNNbHAS 3amKCKa OTpa)kaeT OOIIME IETH W 3aJaud U3y4YeHUs OWOJIOTHH,
XapaKTEPUCTUKY TICUXOJIOTHYCCKUX MPEANOCHUIOK K €€ M3YYeHHI0 OOydJarolmiMUCH,
MECTO B CTPYKType yd4eOHOTO IUTaHa, a TakKe MOAXOABl K OTOOpYy ComepIKaHus,
K OIpEeICTICHUIO TJIaHUPYEMBIX PE3YyJIbTaTOB.

Conepxanne 0OydeHHS PACKpbIBA€T  COJAEp)KATENbHbIE JIMHUM, KOTOPBIE
npejaraloTcst s 0043aTelIbHOr0 M3yYeHMsI B KaXXIOM KJIacC€ HAa YPOBHE CPEIAHETro
o01rero oopa3zoBaHusl.

[Inanupyembie pe3yabTarhl OCBOCHUS MPOTPAMMbI 1O OHMOJOTHH  BKJIIOYAIOT
JUYHOCTHBIE, METANpeIMETHbIE pe3yJabTaThl 32 BeCh Iepuoj OOyueHUs Ha YPOBHE
CpemHero oOmiero oOpa3oBaHMs, a TAKXKE MPEAMETHBIC JOCTHXKEHUSI O0ydaroIierocs
3a KaXAbl roJ1 00y4YEeHHUSI.

HOACHUTEJBHAA 3AIITMCKA

[Ipu pa3paborke mporpaMmbl 1O OHOJOTHUH  TEOPETUYECKYIO  OCHOBY
JUTSL ONIPENEICHHS] TMOAXOA0B K (OPMHpPOBAHUIO COAEpKaHUS YYEOHOTO TMpeaMeTa
«buonorusn» COCTaBUJIM: KOHIIEN Ty AJIbHBIE ITOJIOKEHUS OI'oC COO
0 B3aMMOOOYCJIOBJIEHHOCTH II€JIEH, COACpkKaHUs, pe3yJIbTaTOB 00yUeHUs U TpeOOBaHUMI
K YPOBHIO TOATOTOBKHM BBIMTYCKHHKOB, TOJIOKCHHUS 00 OOIMX IENsIX W TPHHIUIAX,
XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CUCTEMBI CPEIHEro OO0IIero oOpa3oBaHUs
B Poccuiickoii @enepanuu, a Takxke MOJIOKEHUS O creluduke OMOIoruH, €€ 3HAYCHUU
B MIO3HAHKH KUBOW IPUPOJIBI U 00CCIICUCHUH CYIIIECTBOBAHMSI YEIIOBEUECKOTO OOIIECTBA.
CornmacHO Ha3BaHHBIM TOJOKCHHUSIM OTPEICICHBl OCHOBHBIC (YHKIIUH TPOTPAMMBI
110 OMOJIOTHH | €€ CTPYKTYpA.

[Iporpamma mo Ouwojornu MaéT MpeacTaBiCHUE O IEsAx, o0 oOmmiel cTpareruu
oOyueHHs, BOCIUTAHUS M Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4€OHOTO MpeaMeTa
«buonorus», omnpenenseT o0s3aTeNbHOE TPEIMETHOE COMEPKAHHE, €r0 CTPYKTYpY,
pacmpeeieHne 1o pas3zesiaM U TeMaM, PEKOMEHTyeMYI0 TTOCIIeI0BaTEIbHOCTh U3YUCHUS
y4eOHOTO MaTrepuaja ¢ y4€TOM MEKIIPEAMETHBIX M BHYTPUTIPEAMETHBIX CBSI3CH, JTOTUKA
00pa3oBareIpHOTO MPOIIecca, BO3PACTHRIX 0COOCHHOCTEN 00yUaroIIMXCs.

B mporpamMMe mo OWOJIOTMM Tak)Ke YYUTBIBAIOTCS TPEOOBAaHMS K TUTAHHPYEMBIM
JUYHOCTHBIM,  METalpeIMETHHIM U MPEAMETHBIM  pe3ylbTaraM  OOy4eHHS
B ()OPMUPOBAHMN OCHOBHBIX BUJIOB Y4EOHO-TIO3HABATEIHHON NEATEIbHOCTH/yIeOHBIX
JEUCTBUN 00yJarOIIMXCS TI0 OCBOSHHUIO COIEPKAHUS OMOIOTUYECKOTO 00pa30BaHUSI.

B mporpamme mo Owmonorum (10—11 kmaccel, 0a30BbIi YPOBEHB) peaiM30BaH
NPUHITMI MPEEMCTBEHHOCTH B W3YYCHHH OHWOJIOTWH, Omaromaps 4dYeMmMy B HeEH
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MIPOCMATPUBAETCS] HANIPABIEHHOCTh HA PA3BUTHEC 3HAHWH, CBI3aHHBIX ¢ (DOPMHUPOBAHUEM
€CTECTBCHHO-HAYYHOTO  MHPOBO33PCHHsI, IICHHOCTHBIX OpPHEHTAIIMH  JIMYHOCTH,
IKOJIOTMYECKOTO MBIIUICHHUS, IPEACTABICHUN O 30pOBOM 00pa3e KU3HHU U OEpPEeKHBIM
OTHOLIEHMEM K OKpyXameu mnpupogHou cpene. Ilostomy Hapsany ¢ usydeHuem
0OIIEONOIOTUYECKUX TEOPHM, a Takke 3HAHWWA O CTPOCHUHU KUBBIX CHUCTEM Pa3HOIO
paHTa W CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HUX MPOIECCOB B MpOTpaMMme
110 OMOJIOTHH Y/IeJICHO BHUMAHUE UCIIOTH30BAHUIO TIOTYUYCHHBIX 3HAHUH B IIOBCETHEBHOM
YKU3HHM JUTSl pEIICHMSI PUKIIATHBIX 3a]1ad, B TOM YKCe: TPO(OUIAaKTUKN HACICACTBEHHBIX
3a00JIeBaHUN YeJIOBEKa, MEIMKO-TEHETHMYECKOTO KOHCYJIBTHUPOBAaHUS, OOOCHOBaHUS
HKOJIOTUYECKH 11€JIECO00pa3HOro MOBEICHUS B OKpY>KaloIlel MPUPOTHOM cpejie, aHanm3a
BJIUSIHUSL XO3SIICTBEHHOW JIEATEILHOCTH YEJOBEKa Ha COCTOSHUE NPHUPOIHBIX U
MCKYCCTBEHHBIX JKOCHUCTEM. YCWICHHE BHUMAaHUS K TMPUKIATHON HampaBIE€HHOCTH
yueOHoro mpenmera «buosorus» MPOJUKTOBAHO HEOOXOAUMOCTBIO OOECIEUCHUS
YCJIOBUW IS PEIICHHUS OIHOM M3 AaKTyaJlbHBIX 3a/lad IIKOJBHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KOTOpas MpernoyiaracT (GopMHUpOBAaHUE Y OOyYarOUIUXCsl CIIOCOOHOCTU
aIalTHPOBATHCS K U3MECHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

[Iporpamma 1O OWONOTHH SBISETCS OPHUEHTUPOM IS COCTAaBJICHHS PabOdmMX
MIPOrpaMM, aBTOPHI KOTOPBIX MOTYT MPEMJIOKUATH CBOM BapHWAHT IOCJIEIOBATEIHBHOCTH
W3YYCHHUS W CTPYKTYypbl Y4eOHOTOo MaTepuajia, CBOE¢ BHJCHWE MyTed (HOpMHUpPOBAHUS
y oOyuaromuxcsi 10—11 xmaccoB mpeaIMETHBIX 3HAHUM, YMEHUM U CrOCOOOB y4eOHOM
NEATENBHOCTH, a TaKK€ METOMWYECKHX PEIMICHWH 3a7ad BOCHUTAHUS W Pa3BUTHS
cpencTBaMu y4eOHOTO TpeaMeTa «bromorus.

buonorus Ha ypoBHEe cpemHero o0mero oopa3oBaHHs 3aHUMAET BaXKHOE MECTO.
On obecrieurBaeT popMUpOBaHHE Yy 00yUaOIIUXCS MPEACTABICHUA O HAyYHON KapTHUHE
MHUpa, pacmmpser u 0000maeT 3HAHUS O >KMBOM TMpUpoae, €€ OTIUYUTEIbHBIX
MpU3HAKAaX — YPOBHEBOW OPraHW3allMyd M HBOJIIOIMH, CO3MAET YCIOBHS JUIsl: MMO3HAHUS
3aKOHOB XHUBOW TPHUPONbI, (OpMHUPOBaHUS (DYHKIIMOHATHHONW TPaAaMOTHOCTH, HABHIKOB
3I0POBOTO U OE€30IMacHOr0 00pa3a >KM3HM, SKOJOTHUYSCKOTO MBIIUICHUS, IIEHHOCTHOTO
OTHOIIICHUS K YKHUBOU MPUPOJE U YETIOBEKY.

Bonbiioe 3HaueHne OMONOTHSA MMEET TaKKe IS PElICHUS BOCIUTATEIbHBIX U
pa3BHUBAIONINX 3a7a4 CPEIHETO OOIIero O0Opa30oBaHUs, COIMATU3ANUKA OOYYAIOITUXCA.
N3ydenre OMOJIOTHU 0OCCIIEUnBACT YCJIOBUS I (POPMHUPOBAHUS MHTEIICKTYaIbHBIX,
KOMMYHUKAITMOHHBIX ¥ HMH(POPMAITMOHHBIX HABBIKOB, JACTETUYCCKOM KYJIBTYHI,
CIOCOOCTBYET WHTErpallMi OMOJIOTHYECKUX 3HAHWM C TPEICTABICHUSIMH W3 JIPYTUX
y4eOHBIX TPEIMETOB, B YACTHOCTH, (GU3WKK, XUMUM U reorpaduu. HazpaHHbie
MIOJIOKEHUS O TIPEeHa3HAUYCHUH Y4eOHOTO TIpeaMeTa « BHoIoTrsy COCTaBIIIA OCHOBY IS
OTIpEeNeNICHHs] TOIXOMOB K OTOOPY H CTPYKTYpUPOBAaHUIO €ro  COIepKaHUs,
NIPEJCTaBIEHHOTO B TIpOrpaMMe 10 OMOJIOTHH.

Ot6op comepxanusi ydeOHOro mnpenmera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TO3UIUHN KYJIBTYPOCOOOPA3HOTO MOIX0/a, B COOTBETCTBUU C KOTOPHIM
oOyyaromnuecs JO/HKHBI OCBOWTH 3HAHWS M YMEHHsI, 3HAUYMMBIC NJIs1 (OPMHPOBAHUS
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o0LIel KyJbTypbl, ONPEACIIAIONINE aI€KBaTHOE MOBEJACHUE YEJIOBEKA B OKPYXKarOLIEH
NPUPOIHOM cpele, BOCTPEOOBAHHBIE B TOBCEJHEBHOM JKHM3HM M TPAKTUYECKOU
nesitenbHOCTH. (Ocoboe MecTo B 3TOM cucTeMe 3HAHUM 3aHUMAlOT 3JIEMEHTHI
COIEp)KaHUA, KOTOpPbIE CIy)KaT OCHOBOM Uil (OPMHUPOBAHUS MPEICTABICHHIA
O COBPEMEHHOUN €CTECTBEHHO-HAyYHOW KAapTUHE MHpPA M LEHHOCTHBIX OPUEHTALMSIX
JUYHOCTH, CIIOCOOCTBYIOIIHUX I'YMaHU3aIMK OMOJIOTUYECKOTr0 0Opa30BaHMUS.

CrpykTypupoBaHuEe  COAEpKaHMS ~ y4eOHOro  marepuajia B MPOrpaMme
no OWOJOTUU OCYHIECTBICHO C€ Yy4€TOM NPUOPUTETHOTO 3HAYCHHS 3HAHUU
00 OTIMYUTENBHBIX OCOOCHHOCTSIX XHBOW MPHUPOIBI, O €€ ypOBHEBOW OpraHHU3allH
U 3BOJIIONHH. B COOTBETCTBUM C 3TUM B CTPYKType ydeOHOro mpeamera «buomorus»
BBIJICTICHBI CIIEIYIOIINE COJIepkKaTeIbHble JUHUU: «buoiorus kKak Hayka. MeTombl
Hay4yHOro mno3HaHus», «Kierka kak Ouonornyeckas cucrema», «OpraHumsMm Kak
ouonormueckass cucremMa», «CucreMa M MHOroo0Opasue OpPraHHUYECKOro MHUPay,
«IBONIOLUSA )KUBOU IPUPOABD?, «IKOCUCTEMBI U IIPUCYIIUE UM 3aKOHOMEPHOCTI.

Lenpb nzyuenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIa/ICHNE
oOyJaromMMHCS 3HAHUSMH O CTPYKTYPHO-(PYHKLMOHAJIBHOW OpraHMU3allMyd >KHUBBIX
CUCTEM pa3HOTO paHra M NPUOOPETEHHUE YMEHUH HCIOJIb30BaTh HJTH 3HAHUS
JUIs TPaMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB >KMBOW MPHUPOJABI U PELICHUS
Pa3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTrxkenune LETN W3YyYECHUS y4eOHOTro npeamera «buonorusn»
Ha 0a30BOM ypOBHE 00ECIIEUMBAETCS PEILICHUEM CIIEAYIOLINX 3a/1au:

OCBOEHHUE 00yYaOIIMMUCS CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHSIX, YUCHHUSIX,
3aKOHAaX, 3aKOHOMEpPHOCTSX, TUIOTE3aX, MpaBWAX,  CIy)KallMX  OCHOBOM
U1 OPMHUPOBAHUSA MPEACTABIECHUI O €CTECTBEHHO-HAYUYHOM KapTHHE MUpPa, O METO/aX
HAy4YHOTO MTO3HAHUS, CTPOCHUU, MHOTOOOPa3UH U OCOOCHHOCTSAX JKUBBIX CUCTEM Pa3HOTO
YPOBHS OpraHMU3alMM, BBIJAIOMIUXCS OTKPBITUSAX M COBPEMEHHBIX HCCIEIOBAHUAX
B OMoJIOrNy;

dopMupoBanne y  oOyyaroluMxcs  IO3HABATENbHBIX,  HHTEJUIEKTYaJbHBIX
Y TBOPYECKHUX CIIOCOOHOCTEH B MPOIIECCE aHaIM3a JaHHBIX O MYTAX Pa3BUTHUS B OMOJIOTUU
HAy4YHbIX B3IVISIIOB, WJEH M IOAXOAOB K HM3YYEHHUIO JKHBBIX CHUCTEM Pa3HOIO YpPOBHS
OpraHu3aluy;

CTAHOBJICHHE Yy 00yUaromuxcsi 001ed KyabTyphl, (PyHKIIMOHATBEHON TPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSICHATH M OLIEHHUBATH SIBJICHUS OKPYXKAIOIIEr0 MUpa >KUBOU
IpUPOABI HA OCHOBAaHUM 3HAHUH U OIbITA, ITOJyYEHHBIX MPU U3yUYEHUU OMOJIOTHH;

dopmupoBaHre y  OOydalOIIUXCS  YMEHMH  WJUIIOCTPUPOBaTh  3HAu€HUE
OMOJIOTMYECKUX 3HAHUA B TPAKTUYECKOW JEATENBHOCTH YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX METUIIMHCKUX TEXHOJOTHI U arpoOHOTEXHOIOTHH;

BOCHHUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH IIO3HAHMSI YEJIOBEKOM >KMBOM
MIPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOIOACHUS ATUUECKUX HOPM
IPU MIPOBEACHUN OMOJIOTHYECKUX UCCIIEIOBAHU;

OCO3HAHME LIEHHOCTU OHOJOTMYECKUX 3HAHUM [UIsl TOBBIILICHUS  YPOBHS
HKOJIOTUYECKOM KYJIBTYPBI, ISl (POPMUPOBAHKS HAYUHOTO MUPOBO33PEHUS;
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NpPUMEHEHHE TNPUOOPETEHHBIX 3HAHUW M YMEHUH B TOBCEAHEBHOM >KU3HU
JUIA OLIEHKU TIOCIIEICTBUI CBOEH NIEATEIHHOCTH 1O OTHOIICHUIO K OKpPY’KalolIel cpene,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBAaHHE H COOJIONEHHE Mep NPOPUITAKTHKU
3a00JIeBaHU.

B cucreme cpenHero oOmero oOpa3zoBaHus —«buonorus», u3ydaemas
Ha 0a30BOM YPOBHE, SIBISETCS 003aTeIbHBIM YUEOHBIM IPEIMETOM, BXOJSAIINM B COCTaB
npeaMeTHoON o0nactu «EcTecTBEHHO-HAayYHbIE IPEAMETBDY.

OO1iee 4KcI0 YacoB, PEKOMEHJIOBAaHHBIX Il M3y4YeHHUs Ouonorun — 68 4acos:
B 10 kiacce — 34 yaca (1 gac B Hegento), B 11 kiacce — 34 yaca (1 yac B Hezernto).
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COAEPKXAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi kak HayKa

buonorns xak Hayka. CBs3b OHMONOTMH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U IPYTUMH €CT€CTBEHHBIMH HayKaMH, GUI0COPHEH, STUKON, ICTETUKON U paBoM. Poib
Oouonornu B (HOPMUPOBAHMU COBPEMEHHON Hay4HOM KapTuHbl wMupa. Cucrema
OMOJIOTUYECKUX HayK.

MeToapl MO3HaHUS KUBOM NPUPOAbI (HAONIIOAEHUE, SKCIIEPUMEHT, OIHUCAHHE,
U3MEpEeHne, KiIaccupuKarys, MoAeIUpOBaHUE, CTaTUCTUYECKas 00paOdOTKa JaHHBIX).

demoncmpayuu:
llopmpemur: Y. [lapsun, I. Mennens, H.K. Konbsuos, /[x. Yorcon u ®@. Kpuk.
Tabnuyst u cxemol: «MeTobI TIO3HAHUS KUBON TIPUPOJIBI.

Jlabopamopuovie u npakmuyueckue pabomeol:
[Tpaktuueckas padora Ne 1. «lMcnonp30BaHUE pa3IMUHBIX METOAOB IIPU M3yUYCHHUH
OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble CHCTEMbI M UX OPTraHU3ALMS

KuBbie cuctembl (OMOCHUCTEMBI) Kak MNpeAMET u3ydeHusi Ouonoruu. Otaumyue
JKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CgoiicTBa OMOCHUCTEM U UX pa3zHOooOpazue. YpOBHU OpraHuU3allud OUOCHUCTEM:
MOJICKYJISIDHBIA, KJIETOYHBIA, TKAHEBbIA, OPraHU3MEHHBIN, IOIMYJIAIHOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOreoeHOTUYECKHIT), OnochepHBIii.

emoncmpayuu:

Tabnuywst u cxemvi: «OCHOBHBIC TIPU3HAKHU KU3HU», « YPOBHH OpraHU3aLMH KHBOU
TIPUPOJIBIY.

Obopyoosanue: moaenb mojekyisl JTHK.

Tema 3. XuMHU4YeCKH COCTAB M CTPOEHHE KICTKH

XUMHAYECKUNA COCTAB KJIETKHM. XHWMHUYECKHE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTBI. Boga 1 MUHEpaJIbHbIE BELIECTBA.

DyHKIMY BOABI I MUHEPAJIBHBIX BENIECTB B KiIeTKe. [lognepxanrne 0CMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEJKOB.
He3zameHnmble M 3aMEHMMBIE aMUHOKHCIOTH. AMHUHOKHCIIOTHBIA COCTaB. YPOBHHU
CTPYKTYpBI OCJIKOBOM MOJIEKYJbI (TIEpBUYHAS, BTOPUYHAS, TPETHYHAS U YETBEPTUUHAS
CTpyKTypa). XUMUYECKHE CBOMCTBA OeNKOB. bruonornyeckue GyHKIUNA OEIKOB.

depMeHTHl — Ounonornueckue karanuzaropbl. CTpoeHue (epmeHTa: aKTUBHBIN
1eHTp, cyocrparHas cnerupuanocts. Kopepmentsl. Butamunbl. Otnuuns GepMeHTOB
OT HEOPTraHUYECKUX KaTajau3aTopoB.
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VYrneBonbl: MOHOcaxapuabl (INMIOKO3a, pub03a M Ae30KcUpu003a), ArcaxapHbl
(caxapo3a, JakTo3a) U MHOJMCaxapuibl (Kpaxmaja, [JIHUKOT€H, IEeJUTI0N03a).
buonornyeckue GpyHKINUN YIIEBOIOB.

JIumu el TpUrIUUEepuabl, Gocomunuasl, crepousl. ['uapopunbHo-TuapodhoOHbIE
cBoiictBa. buonornueckue ¢yHkimu unuaoB. CpaBHEHHE YIJIEBOAOB, OCIKOB U
JIMITAIOB KAK NCTOYHUKOB YHEPTUH.

Hyxkneunossie kucnorsl: JJHK u PHK. Hykieotuabsl — MOHOMEPBI HYKJIEMHOBBIX
kucnot. Ctpoenne u ¢pynkuuu JJHK. Crpoenue u pynxkuuu PHK. Bugst PHK. AT®:
CTpoeHue u QyHKIUH.

[uronorust — Hayka o kierke. KierouHnast Teopust — npuMep B3aUMOJICUCTBUS UIEH
1 (haKTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3yUeHUs KIIETKH.

Krnerka kak menoctHas >kuBasg cucteMa. OOmiyMe NMpU3HAKU KIIETOK: 3aMKHYTas
HapyxHast memOpana, mosekyasl JIHK kak renetmueckuii anmapar, CUCTEMa CHHTE3a
Oenka.

Tunbl KIETOK: 3yKapuoTHYECKass W Npokapuoruyeckas. OCOOEHHOCTH CTPOCHHS
MpoKapuoTHIeCKoil kieTku. Kiertounas crenka 6akrepuit. CTpoeHUE SyKapUOTUUECKOU
KkJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOW U TPUOHOMN KIIETKHU.

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAsl CTEHKA, IJIMKOKAJIMKC,
ux (ynkuuu. Ilnazmaruyeckas memOpana, €€ cBoicTBa M (PyHkiuu. L{uromnazma
u e¢ opraHounsl. OnHomemOpanHble opranouabl kietku: JIIC, anmapar [onbmxw,
an30coMbl.  [loyaBTOHOMHBIE OpPraHoOWIbl  KIETKH: MUTOXOHJAPWHU, IUIACTHJBI.
[TpoucxoxaeHnne MUTOXOHApUI U acTul. Buasl mnactun. HememOpanHbie opraHonisl
KJIETKH: pHOOCOMBI, KJIETOYHBIA LIEHTP, LEHTPUOJIH, PECHUYKHU, KIyTUKH. DyHKUIUU
OpPraHOMJIOB KJIETKH. BKiroueHus.

Snpo — perynaropHelid 1eHTp KieTkd. CTpoeHue sjpa: siepHas o000JIOouKa,
KapuoIuiasma, XpOMaTHH, SIIPBILIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

demoncmpayuu:

llopmpemuwr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, K.M. bap.

Jluacpammer: «PacripefieieHUe XUMHUUYECKUX DJIEMEHTOB B HEXKHBOUW MPHUPOIEL,
«PacrnipefeneHue XuMUYECKUX DJIEMEHTOB B JKUBOUW MPUPOIEY.

Tabnuyvr u cxemwr: «llepuonuueckas TabauIa XUMHUYECKHX DJIEMCHTOBY,
«CtpoeHre MOJEKyNbl Boabl»y, «buocuuTe3 Oenka», «CTpoeHHE MOJICKYJIbl OenKay,
«Ctpoenue dpepmentay, « Hyknennossie kucnotsl. JIHK», «Ctpoenue momnexynsr ATOy,
«CTpoeHue SyKapuOTHUECKOU KIETKW», «CTPOEHHE >KUBOTHOW KIETKW», «CTpoeHHE
pacTuTenbHON KIeTKn», «CTpOeHHE MNPOKAPUOTUYECKOW KIeTKW», «CTpoeHue sapa
KJIICTKNY, « YTJICBOABI, «JIUMHaBD».

Obopyodosanue:  CBETOBOM MHMKPOCKOI, OOOpyIOBaHUE [JIsi  MPOBEACHHUS
HaOMIONECHUHM, W3MEPEHMM, HSKCIEPUMEHTOB, MHKPOIpENapaThl  PaCTUTEIIbHBIX,
YKUBOTHBIX M OaKTEpUaATbHBIX KJIETOK.
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Jlabopamopuvie u npakmuyeckue padomul:

Jlaboparopnas pabora Ne 1. «/3ydeHHne KaTaqIuTHIECKON aKTUBHOCTH (PEpMEHTOB
(Ha mpuMepe amuiIa3bl UM KaTaaasbl)».

Jlaboparopuas padota Ne 2. «M3ydyeHne CTpOCHUS KIETOK pPACTEHUM, )KUBOTHBIX H
OaKTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMHCAHUE).

Tema 4. ’/KuzHeneATeIbHOCTh KJIETKH

OOmeHn BemiecTB, WM MeTaOOMM3M. AccUMuUAIUsA (TUTACTUYECKUH OOMEH)
U JUCCUMWISIIUS (PHEPreTUUYEeCKUil OOMEH) — JIB€ CTOPOHBI EIMHOro Mpolecca
MeTabonu3Ma. Ponb 3aKOHOB COXpaHEHHs] BEIIECTB M SHEPrMM B TMOHUMaHUU
MeTadoIM3Ma.

Tumbl oOMeHa BemiecTB: aBTOTPOGHBIN u TereporpodHbii. Pombs depmeHTOB
B 0OMEHE BEILIECTB U MPEBPAILICHUU YHEPTUU B KIIETKE.

®dortocunrte3. CBeroBasi U TeMHOBas (a3wl Qorocuntesa. Peakuuu doTocuHTE3A.
DddextuBHOCTh hoTOCHMHTE3a. 3HAUeHUE (POTOCHMHTE3a MIJIs KU3HU Ha 3emuie. BiusiHue
yCJIOBUM cpenbl Ha (POTOCMHTE3 W CHOCOOBI TMOBBIMIEHUS €r0 MPOAYKTUBHOCTH
y KYJIBTYPHBIX PACTCHHUIA.

XeMocHuHTe3. XeMOCUHTE3UPYIOIIe OaKkTepruu. 3HaUCHUE XEMOCUHTE3a JIJIs )KU3HU
Ha 3emuie.

OHepreTuueckuidi OOMEH B KIETKe. PacilerieHne BeIIEeCTB, BbIJICICHUE
U aKKyMYJIUPOBAaHHE PHEPTUM B KIJIETKE. DTambl YHEPreTHYECKOro oOMeHa. [mukomus.
bpoxenne u ero Buabl. KuciaopomHoe OKHCIIEHHE, WIH KJIETOYHOE JIbIXaHUE.
OxucnutenbHoe hpocopunrpoBanre. IPPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiuu marpuunoro cuntesa. ['enernueckas undopmarus u [JHK. Peanuzamnus
reHeTHYeCKon wuHGOpMalMK B KJIETKe. [E€HETHMUeCKMW KON W €ro CBOMCTBA.
Tpanckpunuus — marpuunblii cuHTe3 PHK. Tpancnsiius — OGuocuHTe3 Oenka. JTarbl
tpaHciusiun. KonupoBanue aMuHOKHUCIOT. Posk pubocoM B OnocuHTe3e Oerka.

Heknerounsie ¢Gopmbl JKM3HU — BHPYCHl. VICTOpHsST OTKPBITHS BHUPYCOB
(1. WNBanoBckmii). OCOOEHHOCTH CTPOEHHUA M KU3HEHHOTO LHKJIA BHUPYCOB.
baktepuodaru. bonesnu pacteHuii, JKUBOTHBIX W YEJIOBEKA, BHI3LIBAEMBIC BUPYCAMH.
Bupyc wummynoneduinuta uyenoeka (BHUY) — BoszOymurens CIIWda. OO6parnas
TPaHCKPUIIIUS, peBepTa3a U uHTerpasa. lIpodunaktuka pacnpoCTpaHEHHUS] BUPYCHBIX
3a00JIeBaHUH.

emoncmpayuu:

Ilopmpemuor: H.K. Konbiios, JI.1. IBanoBckuii, K.A. Tumupszes.

Tabnuyer u cxemvi: «Tunbl nutaHusy, «MeTtabomusm», «MUTOXOHIPUSY,
«JHepreTHdeckuii  oOMeH», «Xmoportact», «®dorocunredy», «Crpoenme JIHK»,
«Ctpoenne u (QyHKIMOHUpOBaHHE TeHa», «CuHTe3 Oenka», «l €HeTHYeCKUH KO,
«Bupyco», «bakrepuodarn», «Crtpoenue u >xku3HeHHbIM 1uka Bupyca CIIW]/la,
OakTepuodaray, «Permkarus JJTHK».

Obopyoosanue: wmopenu-antumkanuu «Ynsoenue JIHK wu  Ttpanckpumnimsy,
«buocunTtes 6enkay, «CTpoeHue KIeTKu», Moaeb cTpykTypsl JJHK.
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Tema S. PazMHOXKeHHe 1 HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB

KiteTouHbli MK, WK )KU3HEHHBIN TUKI KieTku. MHTepdasza u muto3s. Ilpoueccsl,
nporekaromue B uHTepdaze. Perumkamus — peakuus marpuyHoro cunresa JIHK.
Crpoenune xpoMocoM. XpOMOCOMHBIM HA0Op — KapuOTHUI. [[MTIIOMAHBIN U Taraou HbIHI
XpOMOCOMHBIE HaOopbl. Xpomartuibl. lluTonoruvyeckue OCHOBBI Pa3MHOXKEHUS U
WHMBUAYaJIbHOTO PAa3BUTHS OPraHU3MOB.

Henenue kietkn — Muto3. Craaguu mutosa. IIponecchl, mpoucxoasiye Ha pa3HbIX
CTaausAX MUTO3a. bBHOIOrMuecKnii CMbICI MUTO3A.

[Iporpammupyemast THOEITb KIETKH — aroITo3.

@®opMbl  pa3MHOKEHUSI OpPraHU3MOB: Oecrojioe U TojoBoe. Bujabl Oecronoro
pPa3MHOXEHUS:  JIeJICHUE HaJABOE, TMOYKOBAHUE OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BereTaTUBHOE pa3MHOXKeHUe. VCKycCTBEHHOE KIIOHUPOBAaHUE
OpPraHU3MOB, €r0 3HAYCHHE IS CEIEKIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTIANYUS OT OECIONOTO.

Meiio3. Cragum wmeio3a. [Ipoueccel, NpoucxomsmMe Ha CTaausx Meno3sa.
[ToBenenue xpoMocoMm B Meio3e. KpoccunroBep. buonornueckuii CMbICT M 3HAUECHHE
Meno3a.

['amerorene3 — mpouecc 00pa3oBaHMs MOJOBBIX KIETOK Y >KUBOTHBIX. [lonoBbie
JKeJle3bl: CEMEHHUKHU U simyHuku. OOpazoBaHuEe U PA3BUTHE TOJOBBIX KJIETOK — raMeT
(cmepmaro3ouji, SIMIEKIIETKA) — criepMaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOCHUS
ANIEKJIETOK U criepMaro3onoB. OmionorBopenue. [laprenorenes.

WuauBunyanpHoe  pa3BUTHE  (OHTOrE€HE3).  OMOpHMOHAILHOE  pa3BUTHE
(amMOpuorenes). Jrtanbl 3MOPUOHANBHOTO PpAa3BUTHS Y IMO3BOHOYHBIX >KHBOTHBIX:
npobneHue,  racTpyssuus, OpraHOreHes3. [TocTamMOpuoHanbHOE ~ pa3BUTHE.

Tumnbel MOCTAIMOPUOHAILHOTO Pa3BUTHUSA: MpPSIMOE, HEmpsMoe (JIMYMHOYHOE). BiusHue
Cpeopl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOZACTBA.

Poct u pa3Butue pacreHnid. OHTOreHe3 HBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,
CTau Pa3BUTHSL.

emoncmpayuu:

Tabnuysr u  cxemvi: «DoOpMBI  pasMHOKEHHSI OpPraHu3MoBy», «JIBoitHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOKEHHUE PACTEHUID,
«/lenmenne kneTku OakTepuitn», « CTpoeHUE MOJOBBIX KIETOK», «CTpOSHHE XPOMOCOMBIY,
«Kunerounbiii ukm», «Pemmukanus [THK», «Muto3», «Mehos», «llpsamoe u Henpsamoe
pa3ButHey», «l'aMeToreHe3 y MIICKONUTAIONIMX M 4YeJoBeKa», «OCHOBHBIE CTaIuU
OHTOTE€HE3a.

Obopyoosanue: MHUKPOCKOII, MUKpOIIpenaparbl «CriepMaTo30uIbI
MJICKOTTATAIOIIETO», «SHIeKIeTka MIIeKonuTaronero», «KapuoknHes B KIETKax
KOpEIIKa JIyKa», MarHuTHas Moneib-anrumkanusa «Jlenenue xierkm», monens JIHK,
MoJieh MeTada3HONH XPOMOCOMBI.
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Jlabopamopnsie u npakmuyueckue padomel:

Jlaboparopuas padora Ne 3. «HabGmromenne MuTo3a B KJIETKaX KOHYHMKA KOPEIIKa
JyKa Ha TOTOBBIX MHKpPOITperaparax.

Jlaboparopuas pabora Ne 4. «M3ydeHne CTpOCHUS IMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacjiencTBEeHHOCTh M1 U3MEHYHUBOCTH OPraHU3MOB

[Ipenmer m 3amaum reHetuku. Vcropust pasButusi reHeTuku. Ponp murTosoruu
¥ SMOpHUOJIOTHH B CTAHOBJICHWW TEHETHKHU. BKIIal pOCCHICKMX U 3apyOeKHBIX yUEHBIX
B Pa3BUTHE T€HETUKU. METOJbl F€HETUKHU (TUOPUAOIOTUYECKUM, ITUTOTCHETHYECKUM,
MOJICKYJIIpHO-TeHeTuUeCKuil). OCHOBHBIE TE€HETHMYECKHE TMOHSITHSA. | eHeTudyeckas
CHUMBOJIMKA, UCMOJIb3yeMas B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACIIEIOBaHUsSI TPU3HAKOB, yCTaHOBIEeHHbIe [. Menzaenem.
MonoruOpuHoe cKkpelrBaHue. 3aKoH €IMHO-00pa3usi THOPUJIOB MEPBOTO MOKOJICHUS.
[IpaBusio TOMUHUPOBAHUS. 3aKOH PACILIEIICHUS MPU3HAKOB. [ MMOTE€3a YUCTOTHI TaMET.
[TonHOE M HEMOJIIHOE JOMUHUPOBAHUE.

JuruOpuaHoe ckpeluBaHue. 3aKOH HE3aBUCMMOTO HACJIEIOBAaHUS IPU3HAKOB.
[{uToreHeTHYECKUE  OCHOBBI  AUTHOPUIHOTO  CKpEIIMBaHMs.  AHaIU3HUPYIOIEe
CKpelyBaHue. McCronp30BaHre aHAMU3UPYIOLIETO CKPEIIMBAaHUS JUISl ONPENCIICHUS
TeHOTHUIIa 0CO0HU.

CuernienHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana no cuernjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapyllieHue cuerieHus: reHOB B pe3yJbTare KpOCCUHIOBEPA.

XpOMOCOMHAasl TEOPHS HACIICICTBEHHOCTH. | €eHETUUECKUE KAPTHI.

['enetnka mnona. XpoMOCOMHOE OmpenesieHue mona. AyTOCOMbI W IIOJIOBBIE
XpOMOCOMBI. [ OMOrameTHbIe U rereporaMeTHbIe Opraiu3Mel. HaciienoBanue npu3HaKos,
CLEIUICHHBIX C MOJIOM.

N3menunBOCTh. BUABI N3MEHUMBOCTHU: HEHACJICICTBEHHAS U HACIEACTBEHHAs. PoIb
Cpeabl B HEHACJEICTBEHHOW M3MEHUYMBOCTH. XapaKTEepPUCTHKA MOAU(PUKATMOHHOU
W3MEHYMBOCTH. BapuanmoHHBIM psx W BapualMoHHas KpuBas. Hopma peakuun
npu3Haka. KoamyecTBeHHbIE U KaU€CTBEHHbBIE MPU3HAKU U UX HOpMa peakiuu. CBoNCTBa
MOJTU(PUKAITMOHHONW U3MEHYHBOCTH.

HacnencrBennasi, wWid TEHOTUINHWYECKas, W3MEHUMBOCTh. KomOuHaTHBHAas
M3MEHUYMBOCTh. Mel03 U MOJIOBOM Mpolecc — OCHOBa KOMOMHATUBHON M3MEHYHMBOCTH.
MyTanuonHass W3MEHUYMBOCTh. Kiaccudukaiys MyTaluid: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. Yacrora W mnOpuuuMHBl MyTauuid. MyTtareHHbie  (aKTOphl.  3aKOH
TOMOJIOTHYECKUX PSAJIOB B HACIEACTBEHHOM n3MeHunBocty H.M. BaBuioga.

BHesnepHas HaClIeICTBEHHOCTh U U3MEHYUBOCT.

I'enetuka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TCHETUKHU YEIOBEKA:
reHEeaJOTUUeCKUM, OTM3HEIOBBIN, [TUTOTEHETUYECKUM, OMOXUMUYECKUHN, MOJICKYJISPHO-
T€HETHUYECKUMU. CoBpemMeHHOE OnpeAesIeHnE TE€HOTHIIA! MOJITHOTEHOMHOE
CEKBEHHUPOBAHUE, TEHOTUIIMPOBAHMWE, B TOM uMcie ¢ mnomoupto [I[P-ananu3a.
HacnencrBeHusle 3a001eBaHus YeIOBEKA: T€HHBbIE 00JI€3HU, O0JIE3HH ¢ HACIEACTBEHHON

11



®enepanbHast padouas nporpamma | buonorus. 10—11 knaccel (0a30BbIi ypOBEHbD)

IPEIPACIIONIOKEHHOCTBIO, XpOMOCOMHbIe Oosie3HH. ComaThyeckue M TeHEepaTUBHbIC
myTai. CTBOJIOBbIE KJIETKU. [IpHHIMIBI 370poBOro oOpa3a >KM3HU, JHATHOCTHKH,
OpOQUIAKTUKM W JIEYEHUS TIEHETUYECKHX Ooje3Hel. Meauko-reHeTu4eckoe
KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEINLMUHCKON I'€HETUKH B MPEAOTBPAILICHUN U JIEYECHUN
IeHETUYECKUX 3a00JIeBaHUM YEI0BEKA.

demoncmpayuu:

llopmpemuwvi: TI. Mennenb, T. Mopran, I. ne ®puz, C.C. YerBepukos,
H.B. Tumodees-Pecosckuii, H.M. BaBuios.

Tabnuyvl u cxemvi: «MOHOTHMOPUIHOE CKpPEIIMBAHUE U €r0 ITUTOTEHETHYECKas
OCHOBa», «3aKOH pPacCIICIUIEHHUs M €ro UUTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTHI
ramer», «JluruOpuaHoe ckpemmBaHue», «lluTomornyeckre OCHOBBI JUTHOPUIHOTO
CKpemmBaHus», «Menos», «B3anmMonenucTBue aJUIelIbHBIX TE€HOBY», «leHeTnueckue
KapThl PAaCTEHHM, JKMBOTHBIX M 4YeEJIOBEKa», «leHeTtmka mnomna», «3aKOHOMEPHOCTH
HACJIEI0BaHUs, CLEIUIEHHOTO ¢ N0JIoM», « KapHoTHIbl YestoBeKka U KUBOTHBIX», «Buasl
U3MEHYMBOCTHY», «MoauukaunoHHas U3MEHYMBOCTh», «HacnmenoBanue pe3syc-
¢dakTopay, «l'eHeTka rpynn KpoBu», « MyTallmOHHas U3BMEHYUBOCTDY.

Obopyoosanue:  Mojenu-aniuikauun  «MoHOTMOpUAHOE  CKpEIIMBAHUE,
«HenonHnoe  gomuHupoBaHue»,  «luruOpumnoe  ckpeuBanue»,  «llepekpéct
XpOMOCOM», MHUKPOCKON MU MuKponpenapar «/lpozoduna» (Hopma, myrauuu (HopMbl
KPBUIBEB U OKPACKH Tela), repoapuii «['opox moceBHOM».

Jlabopamopuvie u npakmuyeckue padoomul:

JlaGoparopHas pabGora Ne 5. «M3ydyeHue pe3ynbTaToB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEUIMBAHUS y IPO30(HIIbI HAa TOTOBBIX MUKPOIIpENapaTax.

JlabopatopHas pabora No 6. «M3ydeHue MoOAU(PUKAITMOHHON HW3MEHUYMBOCTH,
IIOCTPOEHUE BApUALMOHHOTO Psiia U BApUALMOHHON KPUBOWD.

JlaGoparopnas pabora No 7. «AHanu3 MyTanuid y Apo30(QUIbI HAa TOTOBBIX
MHKpPOINIpenaparaxy.

[Ipaktuueckas padora Ne 2. «CocrapieHue U aHaJIU3 POAOCIOBHBIX YEJIIOBEKAY.

Tema 7. Cenekuust opranu3MoB. OCHOBBI OHOTEXHOJIOTHH

Cenek1us Kak HayKa U MPOLECC. 3apOKICHHUE CEJIEKIIMM U JOMECTUKALMS. Y YEHNE
H.W. BaBunoBa 0 1eHTpax MPOUCXOXKACHUS M MHOTO0OOpa3us KyJIBTYPHBIX PACTCHHI.
L{eHTpbI TPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHBIE METOAbl CENEeKIUU. MaccoBblii W HHIMBHUIYaIbHBIA OTOOPHI
B CEJICKIUM pAaCTeHUW U KUBOTHBIX. OIEHKA OJKCTepbepa. bIM3KOpOACTBEHHOE
cKpemmBanre — UHOpUAUHT. Yucras nuHus. CKkpenBaHue YUCTHIX JUHUU. [eTeposuc,
wii rubpuaHas cwia. HepoacTBeHHoe ckpemuBanue — ayTOpuauHr. OtaanéHHas
rudpuauzanus u e€ ycrnexu. VCKycCTBEeHHBI MyTareHes3 U MOJy4YeHHe MOJIMILIIOUIOB.
JlocTrKeHnsl CENeKINH pacTeHHM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTrexHonorus Kak oTpaciib IpOU3BOACTBA. | €HHas HH)KEHEpHs. DTallbl CO31aHus
pexomOunantHoit JIHK w Tpancrenneix opranu3moB. Kierounas uHXeHEpHs.
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Kierounsle KynbTypbl. MHUKpPOKIOHAJIBHOE pa3sMHOXKEHHE pacteHui. Kinonuposanwue
BBICOKOIIPOAYKTUBHBIX ~ CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  OKOJIOTMYECKHE
u aTueckue npodneMsl. MO — reHeTH4ecKu MOAUPHUIIMPOBAHHBIE OPTaHU3MBI.

demoncmpayuu:

llopmpemwvi: H.W. Basunos, U.B. Muuypum, I'.J1. Kapneuenko, M.®. IBaHOB.

Tabnuysl u cxemol: xapra «LIeHTPBI IPOUCXOKACHUS U MHOTOOOPa3Us KyJbTYPHBIX
pactenuit», «llopoapl OOMAalIHUX JKUBOTHBIX», «CopTa KyJIbTYPHBIX PACTCHHID,
«Otnanéunas rudpunuzanus», «Pabotel akanemuka M.®. UpanoBay, «Ilomummonausy,
«O0bekThl  OuoTexHosnorum»,  «KierouHele  KylnbTypbl U KIOHHPOBAHHUEY,
«KoHcTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM.

Obopyodosanue: MyasHKH TUIONOB U KOPHEIUIONOB AUKUX (OPM M KYJIBTYpPHBIX
COpPTOB pacTeHul, repoapuii «CenbCKOX035HCTBEHHBIE PACTCHUS).

Jlabopamopuuvie u npakmuueckue padoomol:

Oxckypeusi «OCHOBHBIE METO/BI U JJOCTUKEHUS CEJNIEKIUN PACTEHUN U KUBOTHBIX
(Ha CENEeKIMOHHYIO0 CTaHIHUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATEIbHBIA YYACTOK,
B TEIUIMYHOE XO35IHCTBO, J1JaOOPATOPHIO arpOYHUBEPCUTETA UIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoTrOIMOHHASL OHOJIOTHA

[Ipennochuiku BOSHUKHOBEHUS SBOIIOLIMOHHON TEOPUHU. DBOIIOLUOHHAS TEOPUS U
e€ MecTo B Ouosioruu. BiusiHue 3BOMIOIMOHHON TEOPUH HA pa3BUTUE OMOJIOTUU U IPYTUX
HayK.

CeugerenbcTtBa  3BOMIOUMHU.  [lameoHTONIOTMYECKHE:  TOCJIEAO0BATEIIbHOCTh
MOSIBJICHUS BHJOB B  TMAJCOHTOJOTUYECKOM JIETONHCH, TEPEeXOaHble  (POPMBI.
buoreorpaguueckue: cXoACTBO U paznuure GayH v (JIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA W pa3auuMs SMOPHUOHOB pa3HbIX BHUJOB
MO3BOHOYHBIX.  CpaBHUTEIbHO-AaHATOMUYECKHE:  TOMOJIOTUYHBIE,  aHAJIOTUYHBIC,
pYAMMEHTApHbIE OpraHbl, aTraBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTM W OCHOBHBIX META0OIMYECKUX TNyTe Yy Bcex
OpPTraHU3MOB.

OBomonronHas teopus Y. lapsuna. [Ipeanocsliku BOSHUKHOBEHHUS JapBUHU3MA.
JIBKyiMe CUibl JBOJIONUK BHAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE
NpU  OrPAaHUYCHHOCTH  PECYpCOB,  Heompenena€HHas  W3MEHYMBOCTh, OOphOa
3a CyIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus sBomonuu (CTI) u €€ 0OCHOBHBIE MTONOKEHUS.

Muxposomtonus. [Tomynsuuys kak eIMHUIA BUJA U SBOTIOLUH.

JBuxyiue criibl ((pakToOphl) HBOIOIMHN BUAOB B IPHpo/ie. MyTallMOHHBIH MPOIIECC
¥ KOMOWHATHBHASI U3MEHYUBOCTG. [lomynsaimonHbIe BOJTHBI U apeid renoB. M3omsims u
MUTpaIus.

EcTecTBenHbIi 0TO0p — HanpaBisrOmMui hakTop 3BONOIUN. DOPMBI €CTECTBEHHOTO
orbopa.
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[IprcnocoOneHHOCTh  OPraHM3MOB  Kak  pe3yabraT 3Boionuu. [Ipumepst
IPUCTIOCOONICHNUN y OpraHu3MOB. ApoMOP(O3bI U UAUO-aJalTAIIH.

Bun u Bugoobpazoanue. Kputepuu Buga. OcHoBHBIE (YOPMBI BHI00OPA30BaHUS:
reorpaguyeckoe, 3K0JI0rHYECKOE.

Maxkpossomorist.  Popmbel  3BomronMM:  (UIETHYECKAs,  AUBEpPIEeHTHas,
KOHBEpIeHTHasl, napajienbHas. HeoOpartumMocTs 3BOIOLNH.

[IpoucxoxkaeHre OT HECHEUMATU3UPOBAaHHBIX HpeakoB. [Iporpeccupyromas
crienyanu3anys. AfanTUBHAS pauanus.

demoncmpayuu:

llopmpemuwi: K. Jlunnen, JXK.b. Jlamapk, Y. Japsun, B.O. Kosanesckuii, K.M. bap,
9. I'ekkenp, @. Mromiep, A.H. CeBepros.

Tabnuysvt u cxemwl: «Pa3BUTHE OpPraHUYECKOTO MHUpa Ha 3emiie», «3apoibllu
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «DopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EcrectBennsiii 0T00p», «MHOrooOpasue copToB pacteHuit», «MHorooOpasue mopos
KUBOTHBIX», «llomymsauum», «MyTallMOHHAasE W3MEHYUBOCTH», «ApoMopdOo3bD»,
«Mmnoananranumn», «OO0mmas aereHepaiusy, «JBmwkyiiue cuibl sBomonun», «Kapra-
cxema Mapmpyta nyrtemectBus Y. [lapsuna», «bopbba 3a cyliecTBOBaHHEY,
«IIpucnoco0IeHHOCTh OpTaHU3MOBY, «l'eorpaduueckoe BHUJ1000pa30BaHUE,
«IKOJOTUYECKOE BUA000OPA30OBAHUE .

ObopyoosaHue: KOJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKpacku, Habop
IJIOJIOB M CeMSH, KOJUIEeKIUs «IIpuMephl 3alIUTHBIX MPUCTIOCOONICHUN Y KUBOTHBIX),
Monienb  «OCHOBHBIE HaIpaBJICHHUS SBOMIONUNY», O00bEMHas wmoaenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, Kouiekius «DopMbl COXpaHHOCTH MCKOTIAEMbIX
JKUBOTHBIX M pPacTeHWi», Moaenb ammmkamusa «llepekpéct XpoMocom», BIaXHBIE
npenaparsl  «Pa3zButne Hacekomoro», «Pa3BuTue JATyHIKW», MHUKpoIpenapar
«JIpozoduna» (Hopma, MmyTanuu (OpMbI KPHLIILEB U OKPACKHU TETA).

Jlabopamopuuvie u npakmuueckue padomowi:

Jlabopatopnas pabora Ne 1. «CpaBHeHHE BHAOB 1O MOP(POIOTHUECKOMY
KPUTEPHIOY.

JlaGopatopHnas pabora Ne 2. «OmnmcaHue HIPUCIOCOOJEHHOCTH OpraHU3Ma
U € OTHOCUTEILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJie

JloHayuHble TPENCTABICHHUS O 3apOXKIACHUM SKU3HU. HaydHble rumoresbl
BO3HUKHOBEHUS JKM3HU Ha 3emJie: aOMOTeHe3 U MaHCIepMus. XuMUUYecKasi dBOJIOIHUS.
AOHOTEeHHBIN CHHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTaHUYECKUX. IKCIIEPUMEHTAILHOE
MOTBEPKICHNE XUMHUYCCKOM HSBOJMIONMH. HavampHbIE dTambl  OHOJOTHYECKON
somonmu. lumoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHUE NPOTOKJIETKU. [lepBble KieTkn M ux 3Bomouus. PopMupoBaHUE
OCHOBHBIX I'PYIIT )KUBBIX OPTaHU3MOB.
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PazButne »xu3Hu Ha 3emusie 1o 3paM u nepuomaMm. Karapxeil. Apxeiickas
U IpoTepo3oiickas 3pbl. [laneo3oiickast 3pa u €€ nmepuoabl: KeMOPUNCKUHN, OpJIOBUKCKUH,
CUJIypUUCKHUM, JEBOHCKUM, KAMEHHOYTOJIbHBIN, IIEPMCKUM.

Me3o030lcKas 3pa U €€ NEpUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zoiickas 3pa v €€ nepruoisl: NajleOreHOBbINM, HEOT€HOBBIM, AaHTPOIIOTE€HOBBIH.

XapakTepucTuKa KiuMara M TeOoJOrM4ecKux mpoueccoB. OCHOBHBIE 3Tarlbl
HBOJTIOIIMH PACTUTEILHOTO U KUBOTHOTO MUpPa. ApoMOpP(03bl y PACTCHUN M )KHBOTHBIX.
[losiBneHue, pacuBET U BBIMUPAHUE TPYII AKUBBIX OPTaHU3MOB.

Cucrema OpraHu4eckoro Mupa Kak OTpaxeHue dBomouud. OCHOBHbIE
CHUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIIOLIMSL  YEJIOBEKAa. AHTpPONOJIOTHS Kak Hayka. Pa3BuTHe NpencTaBiIeHUN
O MPOMCXOXKICHUH YeJoBeKa. MeTo/bl nu3ydeHus aHTpororenesa. CXoAcTBa U pa3inyus
YeJI0BEKA U )KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIIOBEKA.

JBuxyimue cuibl (akTopsl) aHTpornoreHe3a. HacneacTBeHHass M3BMEHUMBOCTD U
€CTECTBEHHBIA 0TOOp. OOIIECTBEHHBINM 00pa3 >KU3HU, M3TOTOBJICHUE OPYAUN Tpyna,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTaIUM M BETBU DBOJIOLMH 4YEJIOBEKA: AaBCTPAJONMTEKH, YenoBek
yMenbii, YenoBek npsMoxoasumn, YenoBek HeaHAepTalbCKuil, UYenoBEeK pa3yMHBIN.
Haxonku uckomaembIx OCTAaTKOB, BPEMs CYIIIECTBOBAaHMUSI, OOJIACTh pacHpOCTpaHEeHHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 *KU3HH, OPYIus.

Yenoseueckue packl. OCHOBHBIE OOJIBIIIME pachl: €BpoIeouaHas (eBpa3uiickas),
HErpo-aBCTpaJIONAHas (PKBaTOpHaibHAasl), MOHIOJOMAHAs (a3UaTCKO-aMEepUKAHCKas).
YepTsl NpPUCIIOCOOIEHHOCTH TMPEACTABUTENECH YEIOBEYECKUX PAC K  YCIOBHIM
cyliecTBoBanus. ENMHCTBO denoBeyeckux pac. Kputuka pacusma.

demoncmpayuu:

llopmpemuor: @©. Penn, JI. Ilactep, A.1. Onapun, C. Mumiep, I. FOpu, Y. JapBuH.

Tabnuyvr u cxemwvl: «Bo3uukHOBeHME COJHEUYHOM CHCTEMEI», «Pa3Butne
opraHuyeckoro  mupa»,  «PacturenpHas  KiIeTkay,  «KUBOTHasi  KJIETKay,
«ITpokaprornueckas kieTka», «CoBpeMEHHass CHUCTeMa OpPraHUYECKOrOo MHUpPay,
«CpaBHEHHE aHATOMUYECKUX YePT CTPOCHUS YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00E3bIHY,
«OCHOBHbBIE M€CTa MAJIEOHTOJOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/ApeBnenmme mogu», «lpeBHue iromm», «llepBble  COBpeMEHHBIE  TIONWY,
«YHenmoBeueckue pacobh».

Obopyoosanue: mynsku «lIpoucxoxaeHue denoBeka» (OHOCThI aBCTPAIONUTEKA,
MUTEKAHTPOIa, HeaHAepTalblla, KPOMAHbOHIIA), CJICTIKH WU M300paKeHHUs] KaMEHHBIX
OpyIMii  TEPBOOBITHOTO  4YeloOBeKa  (KaMHU-YONMEphl,  pyomna,  ckpeOia),
reoXpoHoJIoTHYecKkasi Tabnuia, KouleKuus «®POopMbl COXPAHHOCTH HCKOIAEMbIX
YKUBOTHBIX U PACTEHUID.

Jlabopamopusie u npakmuyueckue padoomaol:
[Ipaktuyeckass pabora No 1. «/3yueHune WHCKOMAEMBIX OCTAaTKOB pPAaCTEHUUN
Y )KUBOTHBIX B KOJUICKIUSIX).
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DKCKypcHsi « IBONIOLUS OPraHUYECKOTO MUpa Ha 3emJie» (B €CTECTBEHHO-HAY YHbBIH
WIM KpaeBeIYECKUl My3€eil).

Tema 3. OpranusMsbl 1 OKpYKaKOIIas cpeaa

OKOJIOTHsI KaK HayKa. 3aJadd W pasfesibl JKOJOTMU. MeToabl JKOJIOTMYECKUX
VCCJIEIOBAaHNN. DKOJIOIMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHHsI OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3AYIIHAs, TMOYBEHHAs,
BHYTPUOPraHU3MEHHAS.

Okonornyeckue  Qaxtopsl.  Krmaccudukamust  dKoJIOTHUECKHX  (PAKTOPOB:
abuoTnueckre, OMOTUUYECKUE M aHTpONoreHHble. [leficTBuE sKoIornyeckux (hakTopoB
HA OPTraHU3MBI.

AbOuotndeckue (QaxkTophl: CBET, TEMIEPATYpPa, BIAKHOCTb. DOTONEPHUOIU3M.
[TpucniocoOnenust OpraHU3MOB K JIeHCTBUIO abuoTnyeckux (pakropoB. buonornyeckue
PUTMBI.

buotnueckue ¢akropel. Buasl OMOTHUECKMX B3aUMOJCHCTBUI: KOHKYPEHIIMS,
XMITHUYECTBO, cuMOMo3 u ero ¢opmel. [lapazutusm, koomepaius, MyTyaau3M,
KOMMEHCaJIU3M  (KBapTUPAHCTBO, HaXJIEOHWYECTBO). AMEHCAIM3M, HEUTPaIU3M.
3HayeHue OWOTHYECKHMX  B3aMMOACHCTBUU Uil  CYIIECTBOBAHMS  OPraHU3MOB
B IPUPOAHBIX COOOIIECTBAX.

DKOJOTUYECKNE XapaKTEPUCTUKNA NOMYyIUA. OCHOBHBIE ITOKA3ATENH TTOMYJISLIAN:
YUCJIEHHOCTb, TUIOTHOCTB, POKIa€MOCTb, CMEPTHOCTD, IIPUPOCT, MUTpanusd. nHamuka
YUCJIEHHOCTH MONYJISILNAN U €€ pEeryJIsaius.

demoncmpayuu:

Ilopmpemuwi: A. T'ym6onbar, K.®. Pynbe, O. ['exkens.

Tabnuyvr u cxemwvi: xapra «llpupomubie 30HBI 3emun», «Cpenbl OOUTaHMS
opranuaMoBy,  «®Doronepuomuzm»,  «llomymsauum»,  «3aKOHOMEPHOCTH  POCTa
YHCIIEHHOCTH TOMYJIAIUUA UHPY30puu-Tyhenbkn», «llumessie nemnm.

Jlabopamopuwvie u npakmuyueckue padoomeol:

JlaGoparopnas pabGora Ne 3. «Mopdonoruueckue OCOOCHHOCTH pacTEHUMN
13 pa3HBIX MECT OOMTAHUS.

JlaGoparopuas padora Ne 4. «BnusiHue cBera Ha POCT M Pa3BUTHE UYEPEHKOB
KOJIEyCa».

[Tpaktuueckas padora No 2. «[loacu€r MIOTHOCTH MNOMYNSAIUMNA pa3HBIX BUIOB
pacTEeHUID.

Tema 4. Coo011ecTBa U IKOJIOTrHYECKHE CHCTEMBI
CooOuiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas,
pocTpaHCTBeHHAas1, Tpoduueckas (murmiesas). Bunpi-nomunanTel. CBs3u B OUOIIEHO3E.
DKosoruueckre cuctemsl (3kocucteMsl). [lonstre 00 3xocrcTeme u OUOreoeHo03e.
@OyHKIHNOHATBHBIE KOMIIOHEHTHI SKOCUCTEMBI: MPOIYLIEHTHI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBoport BeliecTB 1 MOTOK 3HEPTUU B 3KocucTeMe. Tpoduueckue (MUIeBbie) YPOBHU
skocucteMsl. [lumessie nenu u cetu. OCHOBHBIE MOKAa3aTeNIM SKOCUCTEMBI: OHoMacca,
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MPOAYKIUS. KOJOTUYECKUE TMHUPAMUIbI: TPOAYKIMH, YHCICHHOCTH, OMOMAacCCHI.
CBolicTBa HKOCUCTEM: YCTOMYHBOCTD, CAMOPETYIIALMS, pa3BuTue. CyKueccus.

[IpuponHble SKOCHUCTEMBI. DKOCHUCTEMBI O03€p M PEK. ODKOCHCTEMA XBOHWHOIO
WJIM IIAPOKOJIMCTBEHHOTIO JIECa.

AHTpPOIIOTEHHBIE HKOCUCTEMBL. ATpPOIKOCUCTEMBL. Yp60o3KOCHUCTEMBI.
buonoruyeckoe v X035MCTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopa3znooOpasue kak ¢akrop ycToWuuBOoCTH HKocucTeM. CoxpaHeHHe
OMOJIOrMYECKOro pazHooOpasus Ha 3eMIie.

VYyenue B.U. Bepnajnckoro o 6uocdepe. ['panuiibl, coctaB v cTpyKTypa Ouocdepsl.
Kupoe BemectBo M ero ¢Qynkuuu. OcoOeHHOCTH Ouochepbl Kak MoOaIbHON
’KOCHUCTeMbI. [[luHaMu4yeckoe paBHOBECHE U 0OpaTHas CBA3b B Onocdepe.

KpyroBopoTs! BemiecTB 1 OMOTreOXUMUYECKUE IIUKIIBI 2JIEMEHTOB (yriiepoja, a30Ta).
3oHabHOCTH OMoChephl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBOo B Ouocepe 3emiin. AHTPOINOTeHHBIE H3MEHEHUsI B Ouocdepe.
[moGanbHbIE SKOJTOTUYECKUE TPOOIEMBI.

CocymiecTBoBaHuE NMPUPOABI U yenoBeuecTBa. CoxpaHeHue OMopa3zHOOOpa3us Kak
OCHOBa ycToM4YMBOCTH OMoc(epbl. OCHOBA PAIMOHAIBHOIO YIPAaBICHUS MPUPOAHBIMU
pecypcaMu U UX UCHOIb30BaHUE. JlocTHkeHUs: OMOJIOTUU U OXPAaHA MPUPOJIBI.

demoncmpayuu:

llopmpemuor: A.Jlx. Tencnu, B.H. Cykaués, B.. Bepnaackuii.

Tabnuyvr u cxemwr: «llumesble nenw», «bHOLEHO3: coCcTaB M CTPYKTypay,
«IIpupoansie coobmectBay, «llemn mnuTaHus», «OKONIOTHYECKas MUpaMUIA,
«buocdepa u denoBek», «IKOCHUCTEMA IMIUPOKOJIUCTBEHHOTO Jiecay, «IDKOCHCTeMa
XBOMHOTIO Jecay, «buonenos Bogoémay, «ArponeHos3», «lIpuMepHble aHTPONIOTEHHbIE
BO3JCHCTBUSA Ha NOpUPOAYy», «BaxkHellme WCTOYHHUKHA 3arpsi3HEHUsS BO3AyXa H
IpyHTOBBIX Bom», «llouBa — BakHeWmas cocTaBistonias Ouocdeprbr, «DakTopsl
nerpaganuu nousy, «llapaukoBsiii 3hdexT», «DakTopsl panOaKTUBHOTO 3arPSI3HEHUS
ouocdepr», «O0mas crpykrypa ouochepsn», «Pacnpoctpanenue xxu3Hu B ouochepe»,
«O30HOBBIN 3KkpaH Ouochepr», «Kpyropopor ymepoga B 6uochepe», «KpyroBopor
a30Ta B IIPUPOIE».

O6opynoBanue: Monenp-anmvkanuss «Tunuunele OWOLEHO3BDY, TepOapuid
«PactutenbHbie cooOuiecTBa», KojulekKuuu «buoneHos», «Bpeautenu BakHEHIIMX
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp», TepOapuu W KOJJICKIIMHM PACTCHHM M >KHBOTHBIX,
MpPUHAJICKAIIME K PA3HbIM 3KOJOTMYECKUM TpynnaM OZHOro Buaa, KpacHas kHHUTa
Poccwuiickoit @eaeparyn, n300pakeHHsI OXPaHSIEMBbIX BUOB PACTCHUM U KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIIBTATBI OCBOEHMUS ITPOI'PAMMBbI
1O BUOJIOI'MM HA YPOBHE CPEJIHEI'O OBLIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO ycranaBnuBaroTcsi TpeOOBaHUSI K pe3ybraTaM OCBOCHHUS

OoOyJalomuMHCsT  TPOrpaMM  CcpeaHero  oOmiero  oOpa3oBaHWs:  JTUMYHOCTHBIM,
METaIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3VYJIBTATBI

B cTpykType JMYHOCTHBIX pE3YJIbTaTOB OCBOCHMS mpeamera «buonorus»
BBIJICNICHBI  CJICAYIOIINE COCTABIISIFOIINE: OCO3HAHWE OOYYaroIIUMUCS POCCUHCKOU
IpaXJAaHCKOM HMIAEHTUYHOCTH — TOTOBHOCTHM K CaMOpAa3BUTHIO, CaMOCTOSITEIbHOCTH
U CaMOOIIPECIICHUIO, HATMYKE MOTHUBALIMKM K OOyUEeHHIO OMOJIOTHH, IIeJICHAIIPaBIEHHOE
pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  Tpaauluid  pa3BUTHS  OMOJOTUYECKOTO  3HAHUSA, TOTOBHOCTh
U CIIOCOOHOCTH 00YYarOIIUXCSl PyKOBOJCTBOBATHCS B CBOCU JIEATEIIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMHU, NPUCYIIUMH CHUCTEME OHOJIOTHYECKOrO 00pa3oBaHus,
HaJIMYue SKOJIOTMYECKOTO0 MPAaBOCO3HAHMS, CIIOCOOHOCTU CTaBUTh 1€ U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIMYHOCTHBIE pPE3yNbTarbl OCBOCHHS TpeaMera «bHOorus» JOCTUTAIOTCA
B €IUMHCTBE Yy4yeOHOM U  BOCHUTATEIBHOM  JACATEIBHOCTH B  COOTBETCTBUU
C TPaIWLMOHHBIMH POCCUMCKUMH COLMOKYJIBTYPHBIMH, UCTOPUYECKHUMU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPHUHATHIMH B OOIIECTBE MpPaBWIAMH W HOPMaMu
MOBEICHUS U CIIOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CaMOBOCIUTAHUSA U
CaMOpAa3BUTHsA, Pa3BUTHsS BHYTPEHHEHW NO3ULMU JIMYHOCTH, MATPUOTU3MA, YBAXKCHUS
K 3aKOHY M IMPaBONOPANKY, YEIOBEKY Tpylda W CTaplIeMy MOKOJEHUIO, B3aUMHOIO
yBOKECHMsI, OCpEKHOTO OTHOIIEHUS K KYyJbTYpHOMY HACJIEIUI0 U TPaJAULUIM
MHOTOHAIlMOHAJIBHOTO Hapoga Poccuiickon @enepauuu, NMPUPOAE U OKPYKArOLIEH
cpene.

JIngyHOCTHBIE pe3yNIbTaThl OCBOEHHUSI y4yeOHOro mnpeaMmera «buosiorus» mgOJKHbI
OTpakaTb  TOTOBHOCTh M  CHOCOOHOCTh  OOYyYaromuXcsi  PYKOBOJCTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH TO3WIHUEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOSKIEHUH, COOTBETCTBYIOIINX TPAJAUIIMOHHBIM
[IEHHOCTSIM POCCHUIMCKOTO OOIIECTBA, PACHIUPEHHE >KU3HEHHOTO OMNbITa W ONBITA
JIEATEIBHOCTH B TMPOLIECCE pealu3alldd OCHOBHBIX HAaNpaBJICHUN BOCHUTATEIbHOU
JIEATEIBbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCKOro BOCIMTAHUA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3MLIMK OOyYaroIIerocsi Kak aKTHBHOIO
Y OTBETCTBEHHOT'O YJIeHa POCCHICKOTO 00IEeCTBa;

OCO3HAHUE CBOMX KOHCTUTYLUHMOHHBIX NpPaB U OOS3aHHOCTEW, yBa)KEHHE 3aKOHA
Y [IPABOIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOM TBOPUECKOM AESTENBHOCTH MPU CO3JAaHUU YUeOHBIX
MPOEKTOB, PEIICHUH YY€OHBIX U MO3HABATEIbHBIX 3a]1a4, BHIOJHEHUN OMOIIOTUYECKUX
HKCIIEPUMEHTOB;

CHOCOOHOCTh OIpENesITh COOCTBEHHYIO TMO3UIIMI0 MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YUYUTHIBATb B CBOUX JIEUCTBUSX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJEICTBUS JIIOAEH C pa3sHbIMH YOEXKIECHHUSIMH, KYJIBTYPHBIMH LEHHOCTSIMHU U
COLIMAIbHBIM TOJIO)KEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IMPOIIECCE COBMECTHOTO BHITIOJHEHHS YYEOHBIX,
MTO3HABATENBHBIX U UCCIEAOBATENbCKUX 3aa4, YBAXKUTEIBHOTO OTHOILIECHUS K MHEHUIO
OIMIOHEHTOB MPHU 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COIEP KAHMUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJOHTEPCKON EATEIIBHOCTH;

2) NaTpuoOTHYE€CKOr0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKOM TpakAaHCKOW WJICHTUYHOCTH, NaTpHOTU3MA,
YBaXKEHUSA K CBOEMY HapoJly, 4YyBCTBa OTBETCTBEHHOCTH Iepen PomwHON, ropaoctu
3a CBOM Kpai, cBOWO PonuHy, CBOM A3BIK M KYJIBTYypy, HpPOLUIOE M HACTOALIEE
MHOTOHalIMOHAJIBHOTO Hapona Poccuu;

LIEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACJIEAWI0 U MNaMATHUKAM MPHUPOJIBI,
nocTkeHnsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYE;

CIIOCOOHOCTh OILIEHMBATh BKJIQJ] POCCUMCKUX YYEHBIX B CTAHOBJICHUE M PA3BUTHE
OMOJIOTUM, TOHUMAHUSI 3HAYEHUs OMOJOTUM B MO3HAHUU 3aKOHOB MPUPOJBI, B KU3HU
YeJIoBeKa U COBPEMEHHOTI'O 00I1IECTBA;

uaerHas yOeXJAEHHOCTh, TOTOBHOCTh K CIyXeHUI0O u 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

OCO3HAHHE TYXOBHBIX [IEHHOCTEN POCCUICKOTO HApPOAa;

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYallMI0O W TMPUHUMATh OCO3HAHHBIE pElICHUs,
OPUEHTHUPYSICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POAMUTENSM, CO3[aHHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TPUHATHUS LIEHHOCTEH CEMEHMHOW >XKU3HU B COOTBETCTBUM C TPAIUIUSIMU
HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKIIOYas OSCTETUKY ObITa, HAyYHOTO U
TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHUMAaHHE YMOITMOHATBHOTO BO3CHCTBHS YKUBOM IIPUPOJIBI M €€ IICHHOCTH;

TOTOBHOCTbH K CAMOBBIPAKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHHUE TIPOSIBIISITH
Ka4eCTBa TBOPYECKOM JIMIHOCTH;
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5) ¢pusuyeckoro BocnUTAHHMS, (POPMHUPOBAHMS  KYJILTYPbl 30POBbA U
IMOLMOHAJIBHOIO 0JIAr0NOJyYHs:

NMOHMMAaHHE U peanu3alus 37A0pOBOTO M Oe3omacHOro obpasza *KU3HU (30POBOE
MUTaHue, COONIOCHUE TUTHCHUYCCKUX TMPaBUI U HOPM, COAaHCHPOBAHHBIA PEKUM
3aHIATHI U OTHbIXa, peryisipHas (pu3ndecKas akTUBHOCTD), OEpEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHHS] K COOCTBEHHOMY (U3MUYECKOMY M TICUXHUYECKOMY
3JI0POBBIO;

NOHUMAaHUE HEHHOCTH MPaBUJ WHAUBUAYAJIHLHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEAECHUS B CUTYallHsAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HHU JIFONEH;

OCO3HAHUE TOCJHEICTBUM M HENpUATHS BPEAHBIX MPUBBIYEK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KypEHUs);

6) Tpy1oBOIro BOCIIUTAHUSA:

TOTOBHOCTB K TPY/y, 0OCO3HAHUE IICHHOCTH MacTEpPCTBa, TPYAOII00UE;

TOTOBHOCTh K AaKTUBHOM [IEATEIIbBHOCTH TEXHOJOTUYECKOW U  COUUAIBHOU
HAIpPAaBIEHHOCTH, CIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITEIHHO
BBITIOJIHSTh TAKYIO JESITEIbHOCTD;

UHTEpEC K pa3IuuHbIM cdepam MnpodhecCUOHATBLHON ESITeIbHOCTH, YMEHHUE
COBEPIIIATh OCO3HAHHBIM BBHIOOp Oymyiiei mpodeccu U pean30BbIBaTh COOCTBEHHBIC
YKW3HEHHBIE TIJIaHbI,

TOTOBHOCTb U CITOCOOHOCTh K 00Opa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTKEHUU
BCEM JKU3HU;

7) IK0JOrn4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 1IeJIecO00pa3HOe OTHOIIEHHE K MPUPOIE KaK HCTOYHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHUS;

NOBBIIICHUE  YPOBHA  DKOJIOTMYECKOM  KYJIbTYyphl: NPHUOOpETEHHE  OIbITa
IUIAHUPOBAHUS MOCTYIIKOB M OLICHKM MX BO3MOXHBIX ITOCIEACTBUI ULl OKPYXKarOLEH
Cpelbl;

OCO3HaHUE [IOOATBHOIO XapaKTepa »3KOJIOTMYECKUX NpoldieM U myTedl ux
pelIeHus;

CHOCOOHOCTh MCHOJB30BaTh NMpHOOpETaeMble MPU W3YUEHUU OUOJIOTMH 3HAHUS U
YMEHUS MIPU PEIICHUU MPOoOJieM, CBSI3aHHBIX C pallMOHATIbHBIM MPUPOAONOIb30BAHUEM
(cobmroneHne mpaBuil TOBEACHHMS B TNPUPOAE, HAIMPABICHHBIX Ha COXpPaHEHHE
paBHOBECHS B SKOCUCTEMAX, OXPaHy BUAOB, SKOCUCTEM, OHOCHEpPHI);

AKTUBHOE HENPUATUE ACHUCTBUN, NPUHOCAIIUX BPEN OKPYXKAIOLIEH IPUPOIHOU
cpeie, yYMEHHE MPOTHO3UPOBAaTh HEOJArOMPUSATHBIE 3KOJOTUYECKUE MOCIEACTBUS
MPEINPUHUMAEMBIX JEUCTBUN U MIPEIOTBPAIATh UX;

HaJU4Me€ PA3BUTOTO 3KOJIOTUYECKOTO MBIIIJIEHUS, 3KOJIOTHYECKON KYIBTYpBI,
OTbITA JAESTENIbHOCTU SKOJOTMYECKON HampaBIE€HHOCTH, YMEHUS PYKOBOACTBOBATHCS
UMU B TO3HABaTEJIbHOM, KOMMYHUKAaTMBHOM M COLMAJIbHOM MpaKTUKE, TOTOBHOCTU
K YYaCTHIO B IPAKTUYECKOW JEATEIbHOCTH IKOJIOTMYECKON HAIlPaBICHHOCTH;
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8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsS HAyKH W OOIIECTBEHHON NPAKTUKH, OCHOBAaHHOIO Ha JHAJIOTE KYJIBTYP,
COCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM UM YMTATEIIbCKOW KYJIbTYphl KaK CpEACTBa
B3aUMOJICVCTBUS MEXAY JIOABMU U MO3HAHUS MUPA;

NOHUMaHUE crienuPUKU OMOJIOTUHN KaK HAyKH, 0CO3HAHUS €€ posid B JOPMUPOBAHUU
PAallMOHAIIBHOTO  HAy4YHOTO MBILIUIEHUS, CO3JaHUU LEJIOCTHOTO IPEACTABICHUSA
00 OKpYXarollleM MHUpE KaK O €IUHCTBE MPHUPOJIbI, YEJIOBEKa U 00IeCTBa, B MO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUU TNPOoOJIeM COXPaHEHUS MPHUPOIHOTO
paBHOBECHS,

yOexIEHHOCTh B 3HAYMMOCTH OHOJIOTMHM [JIsl COBPEMEHHON IMBUJIM3AIUU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTUS MEIMLMHBL, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, COCOOHBIX peniarh pecypcHble MpoOIeMbl pa3BUTHUSL YEIOBEUECTBA,
MOWCKAa IyTel BBIXOAA W3 IVIOOANBHBIX SKOJOTMUECKUX MpolieM u obecrneyeHus
nepexofa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHAIIBHOMY HCIIONb30BAHUIO MPUPOIHBIX
pecypcoB ¥ (POPMUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUH OMOJOTMYECKUX 3HAHWW B LIENSAX MOBBIIICHUS
oOmIeld KynbTypbl, €CTECTBEHHO-Hay4YHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu
(YHKIMOHAJIBHOM TIPaMOTHOCTH  OOydarolmuxcsi, (QOpMHUPYeMOH TNpU H3YYEHUU
OMOJIOTHH;

MMOHUMaHUE CYIIIHOCTH METOJIOB [TO3HAHHUSI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCHOJIb30BaTh MOJYy4YaeMble 3HAHUS JJIA aHAM3a U OObSICHEHUS SIBJICHUI
OKpYXaloLIEro Mupa M MNPOUCXOAIIIMX B HEM MW3MEHEHUM, YMEHHE [enarb
00OCHOBaHHbBIE 3aKJIIOYEHHS HA OCHOBE HAy4yHbIX (AKTOB M HUMEIOIIUXCS JaHHBIX
C LIEJIbIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO UCIIOJIB30BaTh OMOIOTMYECKUE 3HAHUS JIJIsl PEIICHUS
poOJieM B peabHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW JESITEIbHOCTH, TOTOBHOCTb OCYILECTBISAThH
IIPOEKTHYIO U HCCIIEAOBATEIBCKYIO IEATEIbHOCTh HHANBUYAJIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHMIO,
K aKTUBHOMY TOJTYYEHHUIO HOBBIX 3HAHMI MO OMOJIOTMU B COOTBETCTBUU C )KM3HEHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3VYJIBTATHI

MertanpenMeTHble pe3yiabTaTbl OCBOEHHsS ydeOHoro mpeamera «buosnorus»
BKJIFOUAIOT:  3HAUMMble JUIsi  (OPMHUPOBAHMSI ~ MHUPOBO33PEHUS  OOYyYarOIIUXCS
MEXKIMCIMIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIICHAyYHbIC TMOHATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTUHBI MUPA U CHEIU(DUKY METOJOB MMO3HAHUS, UCTIOIb3yEeMbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, SIBJICHHUE, MPOIIECC, CUCTeMa, HAay4YHBIH
dakT, TMPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, WCCIEIOBaHUE,
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HaOJIOeHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHbIE YUeOHbIEC TEHCTBUS

(mo3HaBaTelNbHbIE, KOMMYHUKaTUBHBIE, PETYIATUBHBIC), oOecreynBaroIue
dbopmupoBanre (YHKITMOHAIBHOW TPaMOTHOCTH H  COIIMAIBHONW  KOMITCTECHIIUU
oOyyaromuxcs, COCOOHOCTH 00yJarommxcst UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHUS W yHHUBEpCajbHbIE Yy4cOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLIMATIBHOM MPAKTHUKE.

ITo3naBaTe/ibHbIe YHUBEPCAJbHbIE YUeOHbIE IeHCTBHA
Bba3oBbIe JJoruyeckue aeiicTBUA:

CaMOCTOSTENIbHO (POPMYIIMPOBATh U aKTyaJIU3UPOBaTh MPOOJIEMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh IPU OCBOEHUM 3HAHUK MPUEMBI JJOTUYECKOTO MBIILICHUS (aHAIH3a,
CUHTE3a, CPAaBHEHUS, KJIaccuukaimu, 00001IeHUs ), pACKPHIBATH CMBICT OMOJIOTHYECKUX
NOHATUHN (BBIACIATh MX XapaKTepHbIC NMPU3HAKU, YCTAHABIMBATH CBS3H C JIPYTUMHU
MOHATHUSIMU);

OIPEACIIATh LEIU ACSITEIBHOCTH, 3a/1aBasl IApaMeTPhl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHTB PE3YJBTaThl AEATEIBHOCTH C MIOCTABIEHHBIMU LIEJISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MTOHATHUS 17151 00bACHEHUS (PAaKTOB U SIBIICHUH KUBOM
MIPUPOJIBL,

CTPOUTH JIOTHUECKUE PACCYKICHUS (MHIYKTHUBHBIC, 1E€TyKTUBHBIE, [10 aHAJIOTUN),
BBIBJIATh 3aKOHOMEPHOCTHM M IPOTHBOPEYMsST B PacCMarpUBAEMBbIX  SIBJICHUSX,
(bopMyIupOBATH BBHIBOJIBI M 3aKJIFOYEHUS;

IIPUMEHATb CXEMHO-MOJEIBHBIE CpPEICTBA Ul IPEACTABICHUS CYLIECTBEHHBIX
CBSI3€W M OTHOLICHHWH B M3y4aeMbIX OMOJIOTMUECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUUN
Pa3HOTO POJa, BHISIBJICHHBIX B PA3IMYHBIX WH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAH pEHIEHHS NpoOJeMbl € YYETOM aHalIM3a HMEIOLIUXCS
MaTepUaJIbHBIX U HEMAaTEPHUAIIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JIE€ATEIBHOCTh, OLEHHUBATH COOTBETCTBUE pPE3YyJIBTATOB
LIEJISIM, OLICHUBATh PUCKU ITOCIIEACTBUN EATEIIBHOCTH;

KOOPAMHUPOBATh W BBINOJHATH padOTy B YCJIOBHSIX PEAJbHOTO, BUPTYAIbHOTIO U
KOMOMHHMPOBAHHOTO B3aUMOEICTBYS;

pa3BHUBaTh KPEAaTUBHOE MBIIUICHHUE MPU PEILICHUN KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciieqoBare/ibCKue 1eHCTBHSA:

BJIa/IETh HABBIKAMU YYEOHO-HCCIIEIOBATEIBCKOM M MPOEKTHOW JIE€ATEIbHOCTH,
HaBbIKAMH pa3pelieHus npooieM, CioCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MIOMCKY METOJOB PELICHHS MPAKTUYECKUX 3aJad, MPUMEHEHUIO Pa3JIMYHBIX METOAOB
MTO3HAHUS;

UCITOJIB30BaTh Pa3JIMYHbIE BUJIbI AEATEIBHOCTH I10 MOJIYYEHHUIO HOBOTO 3HAHUS, €T0
MHTEPHPETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B YUYEOHBIX CUTYalLIUSX, B TOM YHUCIIE
IPU CO3/1aHUHU YUEOHBIX U COLIMATBHBIX MPOEKTOB;

¢bopMUpOBaTh HAYYHBIM THIT MBIIUICHHS, BJIAJETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU MTOHATUSMHU U METOJAMU;
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CTaBUTH B (HOPMYIIMPOBATH COOCTBEHHBIE 3a/1a49H B 00Pa30BaTEILHOMN JIEATETLHOCTH
Y )KU3HCHHBIX CUTYAIHsIX;

BBISIBIISITH IPUYUHHO-CIICJICTBEHHBIC CBS3M U aKTyaJIM3UPOBATh 3aj1ady, BBIIBUTATh
TUTIOTE3Y €€ PEeIICHNs], HAXOIUTh apTyYMEHTHI JIJIS1 I0KA3aTeIhCTBA CBOMX YTBEPKIACHHUM,
3a7aBaTh MapaMeTphl U KPUTEPUHU PEIICHIS,

aHAJIM3UPOBATh TOJYYCHHBIC B XOJI€ PEIICHMsS 33Jlaqd PE3yIbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHOZUPOBATh H3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CHTYAITUsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTH IIEJICHAPABICHHBIN MOMCK TIEPEHOCA CPEACTB U CIIOCOOOB ICHCTBUS
B IPO()E€CCHOHATILHYIO CpEy;

yMETh TIEPEHOCHTHh 3HAaHWS B TIO3HABATEIBHYIO M MPAKTUYECKYIO OO0IacTh
KU3HEACITCILHOCTH,

yYMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPE/IaraTh OPUTHHAIIBHBIE TIOAXO/bI U PEIICHHUs, CTABUTD
poOJIeMBI U 3a]1auu, JOIMYCKAIOIINE aJIbTepPHATUBHBIC PEIICHUS.

Pabora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3NIMYHBIX HCTOYHHMKAX HH(OpManuu (TEKCTe Y4YeOHOro
oco0usl, HayYHO-TIOMYJISIPHOM JTUTepaType, OMOIOrHUECKUX CIOBApsIX U CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHamuM3UpoBaTh HH(GOPMALUIO
Pa3IMUYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTb;

(opMyIMpPOBaTh 3aMPOCHl U NPUMEHATH Pa3IMYHbIE METOBI PU MIOUCKE U 0TOOpE
ounonoruueckor HHGOpMaIu, HEOOXOAUMOM /1JIs BBIMIOJHEHUS YUeOHBIX 3a]1a4;

npuoOpeTarb  ONBIT  MCIOJNB30BaHUA  MH(POPMAMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBATh KYJIBTYPY AKTUBHOIO HCIIONB30BAaHUS Pa3IUYHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BEIOMPATh ONTUMANIbHYIO (DOPMY MpEACTaBICHUSI OUOIOTHYECKON
uH(popmaluu (cxembl, rpaduKu, AUarpaMMsbl, TaOIUIBI, PUCYHKU U JIPYTOE);

UCIOJIb30BaTh HAYYHBIN S3bIK B KaU€CTBE CPEACTBA MpU paboTe ¢ OMOJOTrHYECKOM
uHbOpMaIMeil: MPUMEHATh XUMUYECKUE, (PU3UUYECKHE U MaTreMaTU4yecKue 3HaKu U
CUMBOJIBI, popMYyJbl, a00peBUaTypy, HOMEHKIIATYPy, UCIIOIb30BaTh U MPEe0OPa30BHIBATH
3HAKOBO-CUMBOJINYECKHUE CPENICTBA HANIIIHOCTH;

BJIa/IETh HaBbIKAMHU PACIIO3HABAHMS W 3alIMTHl MH(OpMAIMK, WH(HOPMALMOHHON
0€30MaCHOCTH JTUYHOCTH.

KoMMyHHUKATHBHBIC YHUBEPCAJbHbIE YU4eOHbIE JeiiCTBUS
Oo0menue:

OCYIH@CTBJIS[TB KOMMYHI/IKa]_II/II/I BO BCEX C(l)ean JKHN3HHU, AaKTHBHO y‘IaCTBOBaTB
B JUaJOre WIM JUCKYCCHHM TIO CYIIECTBY OOCyXJaeMoil Tembl (YMEHHE 3a7aBaTh
BOHpOCBI, BbICKA3bIBAThH CY)K,HeHI/ISI OTHOCHUTCJIIbHO BLIITOJITHCHUSA npeﬂnaraeMoﬁ 3aJa4u,
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YUUTBHIBATh MHTEPECHI U COITACOBAaHHOCTH MO3HUIMHA APYTHMX YYACTHHKOB TUAJOTa HIIU
JIMCKYCCHH);

pacmo3HaBaTh HEBepOaJbHBIC CpeACTBA  OOIIEHWs, T[OHWMAaTh 3HAYCHUE
COILIMATbHBIX 3HAKOB, MPEINOCHUIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYyallUd, YMETh
CMSTYaTh KOH(IUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOcO0aMU OOIIEHUS W B3aUMOACHCTBHS, IOHUMATh
HAMEPEHUS JIPYTHX JIONCH, MPOSIBISATh YBAXHUTEIHLHOE OTHOIICHHE K COOCCETHUKY M
B KOPPEKTHOU Popme popMynupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PCHHSI C MCTIOIH30BAHUEM SI3BIKOBBIX
CpPEACTB.

CoBMmecTHAA 1eATEIbHOCTD:

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON ¥ WHINBUTYTBHON PaOOTHI
MIPU PEIICHUU OMOJIOTMYECKOM TPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTb MPUMEHEHUS
IpyHnoBbIX (GOPM B3aUMOICHCTBUS MIPH PEUICHUN y4eOHOU 3a1a4u;

BBIOMpaTh TEMATUKY U METOJIbl COBMECTHBIX JACHCTBUM C YU4ETOM OOLIUX UHTEPECOB
Y BO3MOXHOCTEN Ka)KJ0TO YJIEHA KOJUIEKTHBA,;

MIPUHUMATD 1IEJTM COBMECTHOM AESATEILHOCTH, OPraHU30BBIBATh U KOOPIUHUPOBATH
JEUCTBUS O €€ TOCTUKEHUIO: COCTABIIATH IIJIaH ICVCTBUM, PaCIIPEAEIISITh POJIA C YUETOM
MHEHUM YYaCTHHKOB, 00CYK/IaTh Pe3y/IbTaThl COBMECTHON pabOTHI;

OIICHMBATh Kaue€CTBO CBOETO BKJIaJa M KaXJOTr0 y4aCTHHKA KOMaHIbl B OOIIUI
pe3yJbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npemjiaraTb  HOBBIE MPOEKTHI, OLEHHBaTb HUJAEW C TO3UMLUUH HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMYECKOE MOBEJACHNE B PA3JIUYHBIX CUTyaIUsX,
MPOSIBJISITH TBOPUECTBO M BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHHMBEPCAJIbHbIC Y4eOHBIE 1eHCTBUS
Camoopranuszanmsi:

UCIIONIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIS BBISBICHHS MPOOJIEM W WX PEIICHUs
B )KU3HEHHBIX U YUE€OHBIX CUTYaIIUsIX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUU II€JIEBbIE U CMBICIIOBBIC YCTAHOBKH B
CBOMX JICHCTBUSIX U MOCTYIKaX MO OTHOUIEHUIO K KUBOW MPUPOJIE, CBOEMY 3I0POBBIO U
3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO  OCYIIECTBISATh [MO3HABATENbHYIO JACSATEIbHOCTb, BBISIBISIThH
npoOJeMbl, CTaBUTh U (OPMYIMPOBaTH COOCTBEHHBIC 3a/Jadyud B 00pazoBaTeIbHOMN
JEATEbHOCTU U )KU3HEHHBIX CUTYaIIHSIX;

CaMOCTOSITEJIbHO COCTABJISITh IUJIAaH PEIICHHS TPOOJIeMbl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHU;

JlaBaTh OIEHKY HOBBIM CUTYaIlUsIM;

pacIIMpsATh paMKH Y4E€OHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHM;

Jenarh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHUE;
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OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATh (YOPMHUPOBAHHUIO M MPOSIBICHUIO HIMPOKON IPYAMIIMA B Pa3HBIX
o0nacTax 3HAaHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa30BaTeNbHbIA M KYJIBTYPHBIA
YPOBEHB.

CaMOKOHTPOJIBb:

JlaBaTb OLIEHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LEISIM;

BJIQJICTh HABBIKAMH IO3HABATENBFHOM pEeQIIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX
JEWCTBUM U MBICIUTENBHBIX IPOLIECCOB, UX PE3YyIbTaTOB U OCHOBAHWM, UCIOJIB30BAThH
npu€mbl pedaekcun Ui OLIEHKU CUTYalllH, BBIOOpAa BEPHOTO PELLICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKCHUIO;

IPUHUMAaTh MOTHBBI M aPTyMEHTHI APYTHX IIPU AHAJIA3E PE3YIBTATOB AESTEIBHOCTH.

IlpunsiTue ceds u APpyrux:
IpUHUMATh ce0sl, TOHUMAsi CBOM HEAOCTATKU U IOCTOUHCTBA;
MIPUHUMATh MOTUBBI U @pTYMEHTHI APYTUX MPU aHATIU3E PE3YJIBTATOB JAEATEILHOCTH;
MIpU3HaBaTh CBOE MPABO U MPaABO JAPYTUX HA OLIUOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJ/IBTATbBI

[IpenmeTHbie pe3ynbTarbl ocBoeHus: nporpaMmmbl COO mo Guonoruu Ha Ga30BOM
YpOBHE BKJIIOUAIOT crienuduyeckue s ydeOHoro mpeamera «buonorus» HaydHbIe
3HaHMS, YMEHHUA H  CIOCOOBl  JEHCTBMI 1O  OCBOGHHIO, HMHTEPIPETAINH
U TpeoOpa3oBaHUIO0 3HAHUM, BUABI JEATCIBHOCTU IO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUI0 3HAHUN B PA3JMUYHBIX YYE€OHBIX CHUTYyallUsX, a TakKe B PEATbHBIX
JKU3HCHHBIX CUTYyallMsIX, CBSI3aHHBIX ¢ Owojorueid. B mporpamme mpenMeTHbie
PE3yaBTAThI MPEJCTABICHBI 110 TOJaM 00y4EHHS.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 10 kiaacce
JTOJDKHBI OTPaXKaTh:

c(hopMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTMHU B CUCTEME HAYYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI
MUpa ¥ HAy4YHOTO MHPOBO33PEHUS, O BKJIAJEC POCCUUCKUX M 3apyOEKHBIX YUEHBIX-
OWoJOrOB B pa3BUTHE OWONOTHHM, (YHKIMOHAIBHOW TPAMOTHOCTH  4YeJIOBEKa
JUIS1 PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKphIBaTh COJAEPIKaHME OMOJOTUYECKUX TEPMUHOB M TOHSATHUM: KU3Hb,
KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U MpeBpalleHue IHEPTUH ), TOMEOCTa3
(camoperynsiiusi), YpOBHEBas OpraHHU3allUsl KUBBIX CHCTEM, CaMOBOCIPOU3BEIACHUE
(penponykius), HaCIEeACTBEHHOCTh, UBMEHUHBOCTb, POCT U Pa3BUTHE;

YyMEHHE W3jaratb  OWOJIOTHUECKHE Teopur  (KJIETOYHAs, XPOMOCOMHAas,
MyTaIlMOHHAsA, LEHTpalbHas J0rMa MOJEKyIsipHOU Ouosnorun), 3akoHbl (I. Mennens,
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T. Moprana, H.W1. BaBunoBa) u ydenust (0 LeHTpax MHOTOOOpa3usi U MPOUCXOKICHHUS
KynbTypHBIX pactenuit H.M. BaBumnoa), ompenenstb TpaHUIBI X MNPUMEHUMOCTH
K JKUBBIM CHCTEMAM;

YMEHHE BIaJeTh METOJaMU Hay4YHOrO MO3HaHWS B OHOJOTHH: HaOIIOICHHUE
U ONHCAaHUE >KUBBIX CHUCTEM, MPOILIECCOB M SBJICHHUM, OpraHu3aius ¥ MpOBEICHHUE
OHMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIIBH)KEHUE THUIOTE3bl, BBISIBICHHE 3aBHCHUMOCTHU
MEXKIy HCCIEAYEeMbIMH BEIMYUHAMH, OOBSICHEHHE IIOJyYEHHBIX PE3YNbTaToB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATUM, TEOPUH M 3aKOHOB, YMEHHE JeJIaTh BBIBOZBI
Ha OCHOBAHMH MOJYUYEHHBIX PE3YIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE MPU3HAKKM BHPYCOB, KJIETOK IPOKAPHOT
U OyKapuoT, OJHOKJIETOYHBIX H MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOIECCOB: OOMEHa BEIIECTB M MPEBpAIlleHUs HHEPrUM B KIETKe, (POTOCHHTE3a,
IJIACTHYECKOTO U SHEPIEeTUYECKOTO oOMeHa, XEMOCHHTE3a, MUTO34,
Melo03a, OIUIOIOTBOPEHUS, Pa3MHOXKEHHS, WHJMBHIYaJIbHOTO pa3BUTHS OpraHu3Ma
(oHTOTEHE3);

YMEHUE NPUMEHATH I[IOJIyYE€HHBIE 3HAHUS MAJ1 OOBACHEHUS OMOJOrMYECKUX
MIPOLIECCOB U SBJICHUM, JIJISl IPUHATUSA NPAKTHUYECKUX PEIICHUI B MOBCETHEBHON KU3HU
C LIEJIBbIO 00ecneueHus: 0€30MacHOCTH CBOETO 310POBbS M 37I0POBbsI OKPY’KAIOLIHUX JIFONIEH,
COOJIIOIEHUsI HOpPM TIpaMOTHOIO TIOBEAECHUS B OKpYXarolled NpUpPOJHON Cpere,
NOHMMaHUE HEOOXOAUMOCTH HMCIOJIb30BAHUS TOCTUKEHUN COBPEMEHHOW OMOJIOTMH U
OMOTEXHOIOTUH JUIsl PAllMOHAJIBHOTO IPUPOOIIONIb30BaAHUS;

YMEHHUE pellaTh 3JIEMEHTapHbIE TeHETUYECKHUE 3aJayd Ha MOHO- U JAUTMOPUIHOE
CKpEIMBAaHKWE, CLEIUIEHHOE HAaCJEIOBaHUE, COCTABISATh CXEMbl MOHOTMOPHIHOIO
CKPEILMBAHMS IS IIPEICKa3aHns HACIEA0BAHNS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH J1a0OpaTopHbIe U MPaKTUYECKUEe paboThl, COOM0OAATh MpaBuia
npu paboTe ¢ y4eOHbIM U JJabOpaTOpHBIM 000PYAOBaHUEM;

YMEHHE  KPUTUYECKH  OLIEHMBaTb W  HHTEPIPETUPOBATH  MH(POPMALUIO
OHMOJIOTMYECKOTO COAEPKAHUSI, BKJIIOYAIOIIYIO TCEBAOHAYYHbIE 3HAHUSA U3 Pa3IUUHbIX
MCTOYHUKOB (CpeAcTBa MaccoBOM HWH(GOpMALMM, HAyYHO-TIOMYJSPHBIE MaTepuabl),
THUUECKHE AaCTEKTbl COBPEMEHHBIX MCCIEAOBaHUNM B  OHOJOrMHM, MEAMIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS, 000O0IIas
OMOJOrMYECKY0 MH(OPMALIMIO U3 HECKOJIBKUX MCTOYHHUKOB, FPAMOTHO HCIIOJIb30BaTh
MOHSATUIHBIN armapar OMOJIOTHH.

[IpenmeTHBIE  pe3ynbTaThl  OCBOCHHUS  y4eOHOTo  mpenMera  «buomorus»
B 11 KJ1acce JOJDKHBI OTPAXKaTh:

c(hopMHPOBAHHOCTh 3HAHHUM O MECTE U POJIK OMOJIOTHHU B CHCTEME HAyYHOTO 3HAHUS
CCTECTBCHHBIX HAyK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI
MHpa ¥ HAyYHOTO MHPOBO33PEHUS, O BKJIAJAEC POCCUUCKUX M 3apyOEKHBIX YUEHBIX-
OWoJOTOB B pa3BUTHE OWONOTHH, (YHKIIMOHATBHOW TPAMOTHOCTH 4YeJIOBEKa
JUTS peIICHUS KU3HCHHBIX 3a/1a4;
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YMEHHE DPACKPBIBATH COACpP)KAHWE OWOJIOTMYECKUX TEPMHHOB W TIOHATHIA: BUJ,
MOMYJSIIUS, TEHO(OH, JBOJIONHUS, JBIDKYIIHE CHIBI  ((aKTOphl) HBOJIOIHH,
IPUCTIOCOONIEHHOCTh ~ OPraHU3MOB, BHJ000pa30BaHUE, dSKOJIOTUYECKHE (HAKTOPHI,
AKOCHUCTEMA, TPOMYIIEHThI, KOHCYMEHTBI, PEAYIEHTHI, ICTH MUTAHUS, YKOJIOTHYCCKas
nMpaMujia, OMOreoleHo3, ouocdepa;

YMEHHE Hu3Jaratb Owonorudeckue Teopuu (dBomtonnoHHas teopust Y. JlapBuHa,
CUHTETHUYECKAs TEOPHsI JBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOIBIIICBOTO
cxonctBa K.M. bopa, depenoBaHus IVIaBHBIX HAIIPaBJICHWM W IIyTE€H HBOJIIOLUU
A.H. CesepuioBa, yuenus o ouochepe B.M. Bepnanckoro), onpenensarb rpaHullbl UX
MPUMEHUMOCTH K >KUBBIM CUCTEMaM;

YMEHHE BIAJIETh METOJaMU HAyYyHOTO TO3HAHUS B OuWoONOrMU: HAOIIONEHUE
U ONHCAaHUE >KUBBIX CHUCTEM, MPOILIECCOB M SBJICHHUM, OpraHu3aius ¥ MpOBEICHHUE
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIJIB)KEHUE THUIOTE3bl, BBISIBICHHE 3aBHUCUMOCTU
MEXIY HCCIEAYyeMbIMA BEJIMYMHAMH, OOBSCHEHHE TOJYUYEHHBIX pEe3yJIbTarToB,
HCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUH M 3aKOHOB, YMEHHUE JeJIaTh BBIBOIBI
Ha OCHOBAHHH TOJTYYEHHBIX PE3yIbTATOB;

YMEHHE BBIICISTH CYIIECTBEHHBIC MTPU3HAKH CTPOCHUS OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJISAIUN, TMPOIYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIICHO30B M
IKOCHUCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEACTBEHHOW M3MEHUMBOCTH, €CTECTBEHHOTO
oT0opa, BU1000pa3oBaHusl, IPUCIOCOOICHHOCTH OPraHU3MOB, JEUCTBUS IKOJTOTHUECKUX
(bakTOpoB Ha OpPraHWU3MBI, TEPEHOCAa BEIISCTB M IOTOKA JHEPTHH B DKOCHCTEMAX,
aHTPOIIOTCHHBIX N3MECHECHHUI B YKOCHUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTA BEIIECTB U
OMOreoXUMHUYECKHUX IIUKIIOB B Ouocdepe;

YMEHHE TPUMEHSTh TMIOJyYCHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKHUX
MPOLIECCOB U SBJICHUH, JIJISl IPUHSATHS MPAKTHUECKUX PEIICHUN B MIOBCEIHEBHOMN KU3HU
C 1IeJIbI0 0OecnedeHnst 6€30MacHOCTH CBOETO 3/I0POBBS M 37I0POBBS OKPYKAIOIINUX JTFONEH,
COONFONIEHUST HOPM TPAaMOTHOTO TIOBCACHHWS B OKpYXKAKIIEeH MPUPOTHON cpene,
MOHUMaHUE HEOOXOTUMOCTH MCIIOJIb30BAHUS TOCTHKEHUM COBPEMEHHON OMOJIOTUN JIJIst
PaIMOHAIIBHOTO TTPUPOIONIOIb30BAHMS;

YMEHHE peIIaTh »JJIEMEHTApHbIe OWOJOTUYECKHE 3a7ayd, COCTaBISATH CXEMBbI
nepeHoca BEIIeCTB U YHEPTUU B SKOCUCTEMaX (LIETH MUTaHUsA);

YMEHHE BBITIOJIHATD J1a00paTOpHBIC W MPAKTUYECKUE padOThI, COOMIONATh TIpaBuiIa
npu paboTe ¢ y4eOHbIM U JJabOpaTOpHBIM 000PYAOBaHUEM;

YyMEHHE  KPUTUYCCKH  OIICHWBaTh W  HMHTEPIPETUPOBATH  HHGPOPMAIIHIO
OMOJIOTHYECKOTO COJCPKaHUsI, BKITFOUAIOIIYIO TICEBAOHAYYHBIC 3HAHUS W3 Pa3TUIHBIX
WCTOYHUKOB (CpelCTBA MaccoBOM HHGOPMAIUK, HAyYHO-TIOMYJISPHBIE MaTepUaIb),
paccMmarpuBaTh M00aTBHBIE YKOJIOTUYECKHUE MTPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH
M0 OTHOIIIEHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHE CO3/7aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIEHUs, 00001mas
OMOIOTHYECKYI0 WH(OPMAIIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO HCIIONH30BAThH
MOHSATUIHBIN anmapar OUOJIOTHH.
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10 KJIACC
HaumenoBanune
No KomuuectBO OcHOBHBIE BUIBI JEATEILHOCTH
paszienioB U TeM [IporpammHoOe conep)kaHue
/o 4acoB oOyJarommxcs

y4eOHOT0 mpeaMeTa

Tema 1. buosiorusi kKak Hayka

1.1 | bBuomorus B cucreme | buonorus kak Hayka. CBa3u OHOJIOTHH PackpsiBaTh conepkaHue TEPMUHOB U
HayK ¢ 00IIIeCTBEHHBIMH, TEXHHYECKAUMH U MOHSATUM: HAYYHOE MUPOBO33PEHHUE,
JIPYTMMH €CTECTBEHHBIMU HAyKaMU, Hay4Hasi KapTHHA MUPa, HAYYHBIH MCTOL,
bunocodueid, perurueii, STHKOM, THIIOTE3a, TCOPHA, METObI
3CTETHKOM M IpaBoM. Ponb Guonoruu HCCIC0BAHN.
B (hOPMHUPOBAHUH COBPEMEHHOI HAy4HOI XapakTepu3oBaTh OMOJIOTHIO KaK HayKy,
€€ MECTO U POJIb CPEeAU APYTUX
KapTUHBI Mupa. CructemMa OUOIOTHYECKUX
€CTECTBEHHBIX HayK. [lepeuncnsate
HayK.
Y paznesnbl OUOJIOTHU B COOTBETCTBUE
Aemoncmpayuu: C OOBEKTaMU U3YUYCHHUS.
Ilopmpempi: 4. lapeun, I. Mennens, Ha3spiBaTh BaKHEHMIINE OTPACIH
H. K. Konbuos, Jlk. Yorcon n @. Kpuk. | guonoruueckuxsnanuii u 3anauu,
Tabnuywvt u cxemvt: «MeToAbI MO3HAHUS crosiime niepen 6uonorueit X X1 b.
YKUBOUW MPUPOJIBI»
1.2 | Meronbl MO3HaHUS | Metoasl NO3HAHUS JKUBOM TPUPOJIBI PackpeiBars conepkaHue TEPMUHOB U

YKABOU NPUPOJBI

(HabmroneHue, SKCIEPUMEHT, ONTUCaHUE,
u3MepeHue, Kiaccuduxamnms,
MOJIEJIMPOBAHUE, CTATUCTHYECKAS
00paboTKa JaHHBIX).

[demoncmpayuu:

MOHATUWA:HAYYHBIM METOJ, METOJIbI
HCCIeA0BaHUs.

XapakTepu3oBaTb OCHOBHBIE METO/IbI
MTO3HAHUS YKUBOH TIPUPOBI: HAOIIOIEHUE,
JKCIIEPUMEHT, ONUCAHUE, U3MEPEHHUE,
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Tabnuywst u cxemvt: «METONBITO3HAHUS
YKUBOU TIPUPOIBD.

Jlabopamopubvie u npakmuueckue
paoomol:

[Tpaktuueckas padora Ne 1.
«/cnonb3oBaHue pa3InuHbIX METOJOB
MIPU M3YYEHUU OMOJOTUUECKUX
00BEKTOBY

KJ'IaCCI/I(i)I/IKaHI/Iﬂ, MOACIIMPOBAHMC,
CTAaTUCTHUYCCKas1 06pa60TKa JaHHBIX

HToro yacoB 1mo teme

2

Tema 2. ’KuBble cUCTEeMbI M UX OPTraHU3ALMS

2.1

buosnornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3y4YECHUE

1

Kusbie cucteMbl (OMOCUCTEMBI) KaK
MpeIMeT U3y4eHHUs] OMOJIOTUH.
OTnnure )KUBBIX CUCTEM

OT HEOPTraHUYECKON MMPUPOBI.
CBoiicTBa OMOCUCTEM U UX
pazHooOpasue.

VYpoBHU OpraHu3alv OMOCUCTEM:
MOJIEKYJISIPHBIN, OPTaHOWTHO-
KJIETOYHBIN, OPTaHU3MEHHBIN,
MONYJSLIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMO-TE€OIIEHOTHYECKHUIA),
OorocQepHsbIit.

Hayxkwu, n3yuaromye OnoCUCTEMbI
Ha Pa3HbIX YPOBHIX OpraHU3alUu.
demoncmpayuu:

Tabnuyel u cxemvi: «OCHOBHBIE
MIPU3HAKU KU3HW», « YPOBHU

PackpsiBaTh copep)kaHue TEPMUHOB U
MMOHATHH:CHCTEMa, OMOIOTHYCCKas
CUCTEMa, DJIIEMEHTBI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA KUBBIX CUCTEM,
0OMEH BeIIECTB, PAa3MHOKEHUE,POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTb, PA3APa)KUMOCTh,
HHEPro3aBUCHUMOCTh, YPOBHU
OpraHu3aIuu XKU3HU (OMOCHUCTEM).
XapakTepu30oBaTh MPUHIIUAIIBI
OpraHu3aIui OMOCUCTEM: OTKPBITOCTD,
BBICOKasl YIIOPSOUYEHHOCTbD,
CaMOpEryJsius, HEPAPXUIHOCTD.
IlepeunciiATe yHUBEpCAIBHBIE CBOMCTBA
YKABOTO: €IMHCTBO XUMHUUYECKOTO
COCTaBa, Pa3Ipa>kUMOCTh, JBUKCHUE,
rOMEOCTa3, pOCT U pa3BUTHUE,
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OpraHU3alU KUBOUITPUPOIBI.
Mopnens monekynsl JJHK

HACJIEJICTBEHHOCTb, U3MEHYUBOCTD,
ABOMMIOIHUSA (TIpEicTIOCOOICHUE

K U3MEHSIOUIUMCS YCIOBUSM).
[IpuBOIUTH IPUMEPHI OMOCUCTEM
pa3HOTO YPOBHSI OPTaHU3AINU U
CpaBHHUBATh MPOSBICHUS CBOWCTB
YKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE MPOLIECCHI,
MPOTEKAOIINE B OMOCUCTEMAX:
O0OMEH BEIIECTB U MPEBpPALICHUE
SHEPrUH, CAMOBOCIIPON3BEICHNE,
caMOpEeTyJISIus, pa3BUTHE.
Cobmronarh npaBuiia OEpeKHOTO
OTHOUICHUS K KUBOW MIPUPOLIE

M Toro yacoB 1mo teme

1

Tema 3. XuMu4ecKuii COCTaB ¥ CTPOCHUE

RJIECTKHA

3.1

XUMHUUYECKHUIH COCTaB
KieTku. Bona n
MHUHEPATBHBIE COJIA

1

XHUMHYECKUU COCTaB KJICTKHU.
XHUMHUYECKHUE DJICMEHTBI:
MAaKpO3JIEMEHTBI, MUKPOJIEMEHTHI.
Boma u MuHepaibHbIE BENIECTBA.
DyHKIMU BOJIbI 1 MUHEPAJIbHBIX
BemecTB B KieTke. [lomnepxxanue
OCMOTHYECKOro OajaHca.
demoncmpayuu:

/uazpammsl: «Pacupenenenue
XUMHUUYECKHUX DJIEMEHTOB B HEKHBOU
npupone», «PacnpeneneHne XuMU4YeCKUX

PackpbiBaTh copepxaHue TEPMUHOB

U TIOHATHI:3JIEMEHThI-OMOTEeHBI,
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI,
MUHEpaJIbHbIE BEIIECTBA, MOJIEKYJIA
BOJIbI KaK JIUIIOJIb, BOJIOPOAHBIE CBSI3H;
ruApoduIbHbBIE U THAPOPOOHBIE
BEIIECTBA.

Jloka3pIBaTh €IMHCTBO 3JEMEHTHOTO
COCTaBa KaK OJIHO U3 CBOMCTB >KHMBOTO.
PacnpenensaTe XuMUYECKUE 3JIEMEHTHI
10 TPYIIIaM B 3aBUCUMOCTH
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DIIEMEHTOB B JKUBOU MIPHUPOLEN.
Tabauywvl u cxemol.: «Ilepuonuueckas
Ta0IUIa XUMHUYECKUX DJIEMEHTOBY,
«CTpOEHUEMONIEKYIIBI BOJIBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPraHru3Me; XapaKTCPU30BaATb POJIb
OTACJIbHBIX 3JICMCHTOB.

BBISBIATE CBS3B MCXKAOY COCTaBOM,
CTPOCHHUCMMOJICKYJIbBI XUMHUYCCKOTO
COCIHUMHCHUA U €TI0 (l)yHKHI/IﬂMI/I B KIJICTKC

3.2 | benku. CocraB u benku. CoctaB u cTpoeHHe OENKOB. PackpsiBaTh copep:kaHue TEPMUHOB U
CTpoeHue OeIKOB AMMHOKHCIIOTBI — MOHOMEPBI OEJIKOB. MOHATHI: 0EJIKH, TOTUMEPBI, MOHOMEPBHI,
He3aMeHnMbIE U 3aMEHHUMBIE AMUHOKHCIIOTBL,IIENTU]IHAS CBS3b,
AMUHOKHCJIOTbl. AMUHOKUCIOTHBIN MOJIMIIENITU, ACHATYpaLUs.
COCTaB. YPOBHU CTPYKTYpPhl OEJIKOBOM XapakTepu3oBaTh OEIKU KaK KIJIAcc
MOJIEKYJIbI (TIEpBUYHAs, BTOPUYHAS, OpraHUYEeCKUX COEIUHEHHUI;
TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KJIACCU(ULIHUPOBATH UX MO CTPOEHUIO
XHUMHUYECKHE CBOMCTBA OEIIKOB. (roOynsipHbIE U PUOPUILISIPHBIE OEIKN),
buonornueckue GpyHKIUN OEIKOB. NEPEYUCIISITh U XapaKTePU30BaTh
/lemoncmpayuu: ¢byHKIMH OENIKOB
Tabauywl u cxemvr: «CTpoeHHE
MOJICKYJIbI OCITKaY.
Obopyodosanue: CBETOBON MUKPOCKOTI,
MUKpOTpenapaThbl
3.3 | ®epMeHTHI — depMeHTHI — OMOJIOTUYECKUE PackpeiBars conepxaHue TEPMUHOB U
Ouonoruyeckue KaTaJln3aTophl. MOHATHH:PEPMEHTHI, aKTUBHBIN LICHTP,
KaTajm3aropbl Crpoenne pepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHasi Crieuu(PUIHOCTbD,

cyOcTparHasi crienu(puIHOCTb.
Kodepmentsl. BuramuHsb!.

Ornuust hepMeHTOB

OT HEOPraHWYECKUX KaTalln3aTOPOB.

Ko(hepMeHThI, OETTKU-aKTUBATOPHI U
OENKU-UHTUOUTOPBI.

VKa3pIBaTh OTINYUS (PEPMEHTOB

OT HEOPraHMYECKUX KaTaji3aTopoB.
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demoncmpayuu:

Tabnuyel u cxemvt: «CTpoeHue
dbepmeHTay.

Obopyoosanue.: 000pyIOBaHNE
JUISl TPOBEJICHUS HAOMIOICHUM,
MU3MEPEHUM, DKCIIEPUMEHTOB.
Jladopamopuvie u npakmuyeckue
paoomol:

Jlaboparopnas padora Ne 1. «3yuenue
KaTaJIUTHUYECKON aKTUBHOCTHU
(depMeHTOB (Ha IpUMEpPE aMUJIIa3bl
WJIU KaTasias3bl)»

OOBsACHATH poib (PEPMEHTOB

B (DyHKIIMOHUPOBAHUU KHUBBIX CUCTEM,
B IIPOMBIIIIJICHHOCTH, B MEIUITUHE,

B TIOBCEIHEBHOMW >KU3HU YeJIOBEKa

3.4

Yrnesonsl. JInmmmael

VYrneBoabl: MOHOCaxapuabl (TTIOKO3a,
prb03a 1 1e30Kcuprd03a), TUcCaxapu/Ibl
(caxapo3a, 1JaKT03a) ¥ TOJTUCAXAPUIBI
(kpaxMaJ, TIIMKOTEH, LEII0N03a).
buonorudeckue GyHKIIUN YIIICBOIOB.
Jlunuapl: TPUTIUIICPUIBI,
bochonunuabl, CTEPOUIBI.
['uapodunbHO-THAPOPOOHBIE CBOMCTBA.
buonorudeckue GyHKITUN JTUMTHIOB.
CpaBHeHUE yI7I€BOJIOB, OCTTKOB H
JUTUIOB KaK HCTOYHUKOB YHEPTHUH.
demoncmpayuu:

Tabauywl u cxemol: «YTICBOIBD,
«JInmaery.

Obopyoosanue. 000pynOBaHUE

PackpeiBarh copepkaHue TEPMHUHOB U
MOHSATUI: YTIIEBOJIbI, MOHOCAXapHUJIbI,
JUCaXapu/Ibl, MOJUCAXAPUIbI, TITIOKO3a,
pubo3a, ae3okcuprbdosa, caxaposa,
JaKTO3a, MaJIbTO3a, [EJUTI0N03a
(keTyarka), Kpaxmal, [JTUKOTeH;
JUTTUBI, TPUTIUIICPHUIB! (KHPHI, Maca),
dbochonunuabl, CTEPOUIBI.
XapakTepu3oBaTh YIJICBOJbI, JIATHIBI
KaK KJIACCOPTaHUYECKUX COEAUHEHUM.
KnaccudunupoBars yriaeBoabl U TUTTUIBI
M0 CTPOSHUIO; TIEPEUHUCIIATh (PyHKIIUN
YTJIEBOJIOB U JIUTIHIOB.

Cxemarnuecku u300paxaTb CTPOEHUE
MOJIEKYJ yTJIEBOJIOB, JIUTTHIOB
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JUTSI IPOBEICHUS HAOTIOICHUIA,
U3MEPCHHIA, SKCIIEPUMEHTOB

3.5 | HykneuHoBble Hyxnennossie kucnorsl: JJHKu PHK. PackpsIBaTh conepkaHue TEPMUHOB H
Kucnotel. ATD Hyxkneotunbl — MOHOMEpHI MOHSATUIN: 1€30KCUPUOOHYKIIEHHOBAS
HYKJIEMHOBBIX KUCTOT. CTpoeHue u kucnora (JIHK), pubonyknennoBas
¢bynkuuu JIHK. Crpoenue u dyHkuuu kucnora (PHK), nykneorun,
PHK. AT®: ctpoenue u GyHKIIHUU. MOJIMHYKJIEOTUAHAS LIEIb
lemoncmpayuu: (MOJIMHYKJIEOTH]T), KOMILIEMEHTAPHOCT,
Ilopmpemuwi: JIx. YorcoH, @. Kpuk, ¢ynxuun JIHK (xpaneHue n nepenaya
M. Vunkunc, P. ®paHknuH. HACJIEICTBEHHON MH(pOpMAINN); BUIbI
Tabnuysl u cxemvi: PHK (uadopmanmonHas, TpaHCOpTHas,
«Hyxneunossie kuciotsl; JTHK, pubocomaiibHas); ageHo3uHTpudocdar
«buocunres 6enka», «CTpoeHue (AT®), makpodpruueckas CBs3b.
MoneKyasl ATO». XapakTepu3npoBaTh HyKJIECUHOBBIE
Obopyoosanue.: CBETOBOM MUKPOCKOII, KHCJIOThI KaK XMMUYECKUE COEMHEHUS U
MHUKpPOTpEnapaThbl HOCHUTEJIN HACIIEACTBEHHOM
uHdopMaIm.
OTmeuarb 0COOEHHOCTU CTPOEHUS
MOJIEKYJI HyKJIenHOBbIX KuchoT (JIHK,
PHK) u ATO®.
Cxematndecku u300pakaTb CTPOCHHE
HYKJIEOTUO0B, MOJIEKYJI HYKJIEHHOBBIX
kuciot, ATD
3.6 | Uctopust u meToabl [{utonorus — Hayka O KJIETKE. PackpsiBarh conepkaHue TEPMUHOB U

U3Yy4YEHUS KIJIETKHU.
Knerounas teopus

Knerounas teopust — npumep
B3aUMOJICUCTBUSA UJIeH U (haKTOB
B HAyYHOM I1O3HAHHM.

MTOHSATHIA: KIIETKA, UTOJIOTHS;
PaCKpBIBaTh CONEPIKAHNUE TOJIOKEHUN
KJIETOYHOU TEOPHHU.
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MeTob! u3yueHus: KICTKHU.
emoncmpayuu:

llopmpemur:

A. Jleenryk, P. I'yk, T. IlIBaHH,

M. IInennen, K. bap, P. Bupxos.
Obopyoosanue.: CBETOBOW MHUKPOCKOTI,
MUKpOIIpEenapaThl paCTUTEIbHBIX,
YKUBOTHBIX MOAKTEPHUATBHBIX KIICTOK;
PUCYHKH ¢ MHUKpodoTorpadusmMu
KJIETOK, TIOJTyYEHHBIE C IIOMOIIbIO
CBETOBOTO U AJIEKTPOHHOTO MUKPOCKOIIA

[lepeuncisTh U XapakTepU30BaTh
OCHOBHBIE€ METOJIbI U3YUECHHUSI KJICTKHU:
(IpUTOTOBJIEHHE CPE3OB,

OKpalllMBaHUE, MUKPOCKOTMPOBAHUE,
1eHTpUYTUpOBaHre, KyJIbTUBUPOBAHUE
KJIETOK U TKaHEH)

3.7

Kietka
KakK IeJIOCTHAs
JKHUBas CUCTEMA

KiteTka kak 11enocTHas )KruBasi CUCTEMA.
OO01mue mMpu3HaKK KJIETOK: 3aMKHYTast
HapyxHas MmeMOpana, mojekyssl JJHK
KAaK FT€HETUYECKUI anmnapar, CucTeMa
cuHTe3a Oenka. TUIBI KIETOK:
AYKApUOTUUYECKAsl U MPOKAPUOTUYECKAS.
Oco0eHHOCTH CTPOCHHUS
MIPOKAPUOTHUYECKON KIIETKH.

Kinerounast crenka 6akrepuii. CTpoeHue
AYKapUOTUUYECKON KIeTKH. OCHOBHBIE
OTJINYUSIPACTUTEIBHOU, HKUBOTHOU U
rpubHoOii kineTku. [loBepxHOCTHBIE
CTPYKTYpbI — KJIETOYHAs CTEHKA,
IJIMKOKAJINKC, UX (DYHKIIUH.
[Ina3marudeckasiMemMOpaHa, €€ CBOMCTBA

U QYHKIIHH.

PackpbiBaTh copepkaHue TEPMUHOB U
HNOHATUI:KJIETKH (3yKapuOTHYECKa,
POKApUOTHUYECKas ),[IIa3MaTHyeCcKast
MeMOpaHa (11a3MaineMma), NIMKOKAIHUKC,
TPAHCIIOPT BEUIECTB (ITACCUBHBIM,
aKTUBHBIN), HAOUMUTO3 ((Paroruros,
MUHOLIUTO3), 3K30LIUTO3, KIETOYHAs
CTEHKa, HYKJICOUI.

CpaBHUBATh MEXK]ly COOOI
9YKapUOTUYECKUE UITPOKAPUOTHUECKHE
KJIETKH; OTMEUYaTh CXOJICTBO U pa3inyus
B CTPOEHUU KJIETOK OaKTepuid,
’KHUBOTHBIX, PACTEHUI 1 TPUOOB
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demoncmpayuu:

Ilopmpemui: A. JleBeHryk, P. T'yk,

T. llIBann, M. Ilneiinen, K. bap,

P. Bupxos.

Tabnuyer u cxemvt: «CrpoeHue
AYKApUOTUUYECKOU KIETKW», «CTpoeHue
JKUBOTHOM KIIETKW», «CTpoeHue
pacTUTENBHON KIETKN», «CTpoeHue
MPOKAPUOTUYECKON KIICTKIY.
Obopyodosanue: CBETOBONH MUKPOCKOII,
MUKpPOTIpEnapaTbl paCTUTEIbHBIX,
JKUBOTHBIX M OaKTEpUATIbHBIX KJIETOK

3.8

Crpoenue
AYKapUOTUYECKOU
KJIETKH

[{uTormiasMa u ee OpraHOUIbI.
OngHomMeMOpaHHbIE OPTraHOUIbI KIETKU:
OIIC, anmapar ['onbakuy, JIU30COMBI.
ITomyaBTOHOMHBIE OPTraHOUIbI KIIETKU:
MHUTOXOHJIPHUH, TIIIACTUIBL.
IIponcxoxieHne MUTOXOHIPUNA U
mactu. Bunsimnactug.
HememOpaHHbIe OpraHOU/IbI KICTKHU:
prUOOCOMBI,KJIIETOYHBIN LIEHTP,

LI€H TPU OJIN , PECHUYKH, KTy TUKH.
@yHKIUU OPraHOUIOB KIIETKH.
BxroueHust.

S Ipo — peryisITOpHbIN LHEHTP KIETKH.
Crpoenue spa: siaepHas 000104Ka,
KapuoIia3mMa, XpOMaTrH, SAPBILIKO.

PackpeiBaTh copep)kaHue TEPMUHOB U
MOHATHI : IIUTOIIJIa3Ma, OPTaHOU/IbI,
sHjomazMarnueckascets (I11C),
anmapat [ onbKA, TU30COMBI, BAaKyOJIb,
MUTOXOHJIPHH, TUTACTUIBI (XJIOPOTUIACTHI,
XPOMOILIACTBI, JICUKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIICTOUHBIH
1eHTp (IEHTpOoCcOMa), PECHUYKH,
KTYTUKH, BKIIOUCHUS, SAPO, SACpHAsS
000J10uKa, KaproIia3mMa, XpoMaTHH,
SITPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE DYKAPUOTHUCCKOM
KJIETKU 110 U300paKEHUSIM U

Ha MUKpOTIperaparax;
KJIACCU(UIIMPOBATH OPTAHOWIBI
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Xpomocomsl. Tpancropt BemiecTs

B KJIETKE.

demoncmpayuu:

llopmpemui: A. JleBeHryk, P. T'yk,

T. llIBann, M. Illneiinen, K. bap,

P. Bupxos.

Tabnuyer u cxemvi: «CTpoeHue
IYKapUOTUYECKOU KIIETKW», «CTpoeHue
YKUBOTHOM KIIETKN», « CTpOeHUE
pacTUTENbHON KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKNY,
«CtpoeHnue sApa KIETKN.
Obopyodosanue: CBETOBOW MHUKPOCKOII,
MHUKpPOTpEenaparbl paCTUTEIbHBIX U
YKUBOTHBIX KJIETOK.

Jlabopamopuusie u npakmuueckue
paoomol:

JlaboparopHast pabota Ne 2. «M3yuenue
CTPOCHHUS KJIETOK PACTCHHM, >)KUBOTHBIXU
OakTepuil 1ol MUKPOCKOTIOM Ha TOTOBBIX
MUKpOIIpernaparax U UX ONHCAHUE

B 3aBHCHMOCTH OT OCOOEHHOCTEH UX
cTpoeHust (0OTHOMeMOpaHHbIE,
JIByMeMOpaHHbIe, HeMeMOpaHHbIE);
ONMMCHIBATh (PYHKIIMHU KaXKJI0TO
OpraHouia B KJIIETKE.
XapakTepr3oBaTh KJIETOUYHOE AJIPO KaK
MECTO XpaHeHUsl, epenadn (yaBOCHNE
XpOMOCOM) U peanu3aluu
(TpaHCKpUMIIKS) HACIEACTBEHHON
uH(pOpMAIK KIIETKH.

[lepeuncnsiTh ¥ ONMUCHIBATH KOMIIOHEHTHI
a5pa 1 uX pyHKUINH;

CxemMaTu4HO U300paXkaTh CTPOCHHE
PACTUTENBHON U )KUBOTHOM KJIETKH.
OOBACHATH OMOIOTHYECKOE 3HAYCHUE
TPaAHCIIOPTA BELECTB B KIIETKE

Htoro yacoB no teme 8

Tema 4. 7/Ku3HenesiTeIbHOCTD KIETKH

4.1 | OOMeH BellecTB. 2 OOMeH BellecTB, UM METa0O0IU3M. PackpeiBarh copepkaHue TEPMUHOB U
[ImactTuueckuii Accumursnus (TutacTUuecKuii 0OMeH) MOHATUM: OOMEH BEIIECTB U
oOMeH. POTOCUHTE3. U AUCCUMMWISIIUS (PHEPreTUYECKUM IpeBpalieHre SHEPTUuH (METa0O0Iu3M),
XeMOCHHTE3 0OME€H) — JIB€ CTOPOHBI €IMHOTO aCCUMMWJISIMS, TIJIACTUYECKUNA OOMEH,
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npoiiecca Mmeradonusma. Posb 3akoHOB
COXpaHEHHUS BEIIECTBA U YHEPTUU

B MOHUMaHUU MeTabonu3ma. TUIbl
oOMeHa BeleCTB: aBTOTPO(HBIN 1
rereporpodubiid. Pors GpepmenTOB

B 0OMEHE BEIIECTB U MPEBPALICHUH
DHEPI'uM B KieTKe. POTOCUHTES.
CaeroBas U TeMHOBasi (ha3bl
¢dorocunTesa. Peakuun portocunresa.
O¢pdexTuBHOCTH (HOTOCHUHTE3A.
3HaueHue (HOTOCUHTE3a JIs KU3HU
Ha 3emiie. Bisinue ycnoBuii cpensl
Ha (OTOCUHTE3 U CHOCOOBI MOBBIIICHUS
€ro MPOIYKTUBHOCTH Y KYJIBTYPHBIX
pPacTEHUM.

XeMOCHHTE3. XE€MOCHHTE3UPYIOIIHNE
OakTepuy. 3HaYEHUE XEMOCUHTE3A
IS >KU3HU Ha 3eMiIe.
demoncmpayuu:

Ilopmpemuwi: K. A. Tumupszes.
Tabauywvl u cxemvl: «XITOPOTIACTY,
«DOTOCUHTE3»

JTUCCUMUJISIIIUS, SHEPTETUUECKUI 0OMEH,
dbotocunTes, GoTonus,
dochoprmpoBanue, MEPEHOCTHK
MIPOTOHOB, XEMOCHHTE3.

OmnwuceiBaTh (POTOCUHTES, IPOIECCHI,
MMPOTEKAIOIINE B CBETOBOM M TEMHOBOU
daze.

BBISBIATE TPUYMHHO-CIICICTBCHHBIC
CBSI3U MEX/1y MOIVIOIIEHUEM COJIHEUHON
SHEPTUU XJIOPOYUIIIOM U CHHTE30M
Monekya ATO.

CpaBHHBATh NCXOJHBIC BEIIECTBA,
KOHEUYHBIE MPOITYKTHI U YCIOBHSI
IIPOTEKAHUS PEAKLIUN CBETOBOU U
TEMHOBOM a3kl (OTOCHUHTE3A;
CpaBHuBath (GOTOCUHTE3 U XEMOCHUHTE3.
OuenuBarh 3HaYeHUE POTOCUHTE3A U
XEMOCHUHTE3A JIJISI )KU3HU Ha 3eMJie

4.2

DHEPreTUYECKU
oOMeH

DHepreTuyecKkuii 0OMEH B KJIETKE.
Pacmieniienue BemecTs, BbIACICHUE U
AKKyMYJIMPOBAHHUE SHEPIUU B KIICTKE.
Drarnbl SHEPreTUYECKOro 0OMeHa.
I'mkonmu3. bpoxenuen ero BUabl.

PackpriBaTh comepikaHue TEPMUHOB U
MOHSATHI: DHEPTETUUECKUN OOMEH,
TJIMKOJIN3, MOJIOYHOKHUCIIOE OpOKEeHHE,
CIHUPTOBOE OpokeHUE, OMOTIOTUYECKOE
OKHCJICHUE, KJIETOYHOE JIbIXaHWE,
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Kucnopognoe okucnenue, nim
KJIETOYHOE JibIXaHue. OKUCIUTENbHOE
dbochopunuposanue. IhHEKTUBHOCTh
HHEPTreTUYECKOro 0OMEeHa.
demoncmpayuu:

Tabauywvl u cxemol. « TUTIBIIUTAHUS,
«Metabommzmy», « MUTOXOHIPUS,
«HEpPreTUYeCcKuii 0OMeH»

TUCCUMUTIATINS, (PEPMEHT.
XapakTepru3oBaTh OOMEH BEIIECTB U
MIpeBpalleHue dYHEPTUr (MeTaboII3M)
KaK OJTHO UX CBOMCTB JKHBOTO.
[TepeuncnsaTh 0cOOCHHOCTH
MJIACTHYECKOTO U YHEPTETUIECCKOTO
oOMEeHa B KJIETKE, yCTaHABJIUBAThH
B3aMMOCBSI3b MEXTY HUMH.
Paznuuath TUIbI 0OMEHA BEIIECTB

B KJIETKE:aBTOTPO(DHBIN U
reTepoTPOQHBIi.

OnuceIBaTh 3TAIBl SHEPTETUYECKOTO
obmMeHa (TIOIrOTOBUTEIIbHBIM,
OECKUCTIOPOIHBIN, KHUCIOPOIHBIN)

U CPaBHMBATh UX MEXKIY COOOIA.
XapakTepu3oBaTh PEakiUy IIIMKOJIN3a,
OpO’KEeHHUSI, KJICTOYHOTO JBIXaHUS;
BBISIBJISITh TIPUYHMHHO-CJICICTBEHHbBIC
CBSI3U MEXK]y TJIMKOJIU30M, KJIETOYHBIM
JIbIXaHHEM U CUHTEe30M MoJeKys1 ATD.
CpaBHuBath 3(pPEKTUBHOCTD
OECKHUCIOPOTHOTO ¥ KUCIOPOIHOTO
HTANoB

4.3

buocunres Genka

Peaxuuy maTpuyHOro cCHUHTE3A.
I'enetnueckas undopmanus u JJHK.
Peanmnzaiusa remeTnueckoun
uH(pOpPMAIUH B KIIETKE.

PackpsbiBaTh comepkaHHE TEPMUHOB
U TIOHSTUM: T€H, TCHETUUECKUU KOJI,
MATPHUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPaHCISINMA, KOJOH, aHTUKOJIOH,
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I'eneTnyeckuii KoJ MEero CBOMCTRBA.
TpaHCKpHUIILIHMSA — MAaTPUIHBIN CUHTE3
PHK. Tpancisiius — GuocunTes Oenka.
Otanel TpaHcisinuu. KonupoBanue
aMUHOKUCIOT. Ponb prbocom B
OMoCcHHTE3¢e OcKa.

demoncmpayuu:

Ilopmpemuwi: H.K. KonpLos.

Tabauywvt u cxemor: «Ctpoenune JJHK»,
«CTtpoeHue 1 (PyHKIITMOHUPOBAHKUE TEHAY,
«Cunres 6enkay», «Permmkamus JJHK,
«['eHeTHYCCKUM KO .

Obopyoosanue: MOICIH- alTTUKAIIUH
«Yneoenue /JJHK u Tpanckpumnumsy»,
«buocunTEe3 OeiKa

pubocoMa, IleHTpaibHas J0TMa,
MOJIEKYJISIpHasi OMOJIOT UL

OmnpenensTh CBOMCTBA TEHETUYECKOTO
K0J1a (TPUILJIETHOCTD, OTHO3HAYHOCT,
BBIPOXICHHOCTb, YHUBEPCAIBHOCTb,
HEIEPEKPHIBAEMOCTb,HEIPEPHIBHOCTB ).
OnuceIBaTh 3Tanbl pean3aliu
HaCJIEICTBEHHOMMH(OPMAIINKU B KIIETKE.
CpaBHMBATh peaklMd MaTpUYHOIO
cunte3amoiekya PHK u Oenka B kieTke

4.4

Hexnerounsie
(bOpMBI JKU3HU —
BUPYCHI

Hexknerounsie GopMbl )KU3HU — BUPYCHI.
Hcropus OTKpbITHS BUPYCOB

(M. . UsanoBckwuit). OcobeHHOCTH
CTPOCHHMSI ¥ )KU3HEHHOTO IIUKJIa BUPYCOB.
bakrepruodaru. bone3nu pactenuii,
’KUBOTHBIX M Y€JIOBEKA, BHI3HIBAEMBIC
BUpycamu. Bupyc nmmyHnonedunmra
yenoBeka (BMIY) — Bo3Oynurens CIT/a.
OOparHasi TpaHCKPHIIIUS, PeBepTa3a u
uHTerpasa. [Ipopunakruka
pacnpoCcTpaHEeHUs BUPYCHBIX
3a00JIeBaHU.

PackpsiBaTh conep:kaHue TEPMUHOB U
HOHSITUN: BUPYC, BUPYCOJIOTHS, KallCHJI,
6akTepuodar, BUpyc UMMyHoOAehUIINTA
yenoBeka (BIIY), oHKOreHHbIE BUPYCHI.
XapakTepru3oBaTh BUPYCHI Kak
HEKJIETOYHYIO (POpMY KU3HU;
OCOOEHHOCTH CTPOCHHUS U
KHU3HEIEATEIHBHOCTH BUPYCOB.
OmnuceIBaTh KU3HEHHBIN IIMKJI BUPYCOB
UMMYHOIC(PHIINTA YEITOBEKa; pa3IuiaTh
Ha pucyHkax BTM ((Bupyc tabaunoi
Mo3auku), 6akrepuodar, BUY.
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demoncmpayuu:

llopmpemuwi: J1. 1. IBaHOBCKUH.
Tabauywvl u cxemol. «Bupycoi»,
«bakrepunodarn»; «CrpoeHue u
KU3HEHHBIN nuka Bupyca CITINa,
Oaxtepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPBI
JIHK; MarHuTHas Mojeab-anIlInKaIys
«CTpoeHue KIETKN»

OO60CHOBBIBAaTh U COOJIOAATH MEPHI
NpOPHUIAKTUKY pacTIpOCTpaHEHUS
BUPYCHBIX 3a00JI€BaHUM
(pecniupatopHble, KEITYI0UHO-

KHIIICYHBIC, KIICTICBOU dHIIe(aHnT,
BUY-undexuust)

Hroro yacos no teme 6
Tema 5. Pa3MHoOKeHMe U MHAUBHAYAJbHOE Pa3BUTHE OPraHU3MOB
5.1 | JKu3zHeHHBII HUKII | KiteTouHbIl UK, WY )KU3HEHHBIA UK | PackpbIBaTh copep:KaHUE TEPMUHOB U

KJieTku. Jlenenue
KJIETKU. MuTo3

kieTku. MHTepdasa u MuTo3.
[Iporieccel, mpoTekarolye B HHTEpdase.
Pernnmukanus — peaxkius MaTpU4HOTO
cunre3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBIN HA0Op — KAPUOTHII.
JIMIITONAHBIA M TaIIOW THBIN
XpPOMOCOMHBIE HAOOPBI. XpOMaTHIBI.
[{uTOMOTMYECKHE OCHOBBI Pa3MHOKECHUS
Y WHJIMBUIyaJIbHOTO Pa3BUTHS
OpraHnu3MoB. JleneHne KJIeTKU — MUTO3.
Craguu muto3a. [Ipouecchl,
MIPOMCXOAAIINE Ha Pa3HBIX CTATUIX
MHUTO3a. bruonornyeckuii CMbICI MHUTO3a.
[IporpamMmmupyemasi ru0eb KJIETKH —
aroITo3.

MOHATUI:KJIETOUHBIN ITUKJI, HHTEp(da3a,
peayIuIMKaIus, XxpoMocoMa, KapuoTHIl,
ranjJoOuIHBINA, TUTIONTHBIN
XPOMOCOMHBIN HA0OpP, XPOMATHU/IBI;
MHUTO3 €ro cTaauu: npodasa, Mmetadasa,
anadasa, Tenodasa.

OnuchIBaTh KU3HEHHBIN LIUKJI KIETKH;
NEPEUUCIIATh U XapaKTepU30BaTh
MEPUOJIbI KIIETOYHOTO IUKJIA,
CpPaBHHUBATh UX MEXIY COOOI.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTUIIOB OPTaHU3MOB, CPABHUBATH
XPOMOCOMHBIE HA0OPHI KIIETOK.
CpaBHMBaTh CTaUU MUTO3A.
Paznnyars Ha MUKponpenaparax
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demoncmpayuu:

Tabauywl u cxemol: «KIneTOUHBIA UKD,
«Permukanus [JHK», «Ctpoenue
XpOMOCOMBDY, «MHUTO3»; MarHUTHas
MOjIeJIb-anIuKaIus «Jlenenue KieTkny;
mozaens JIHK.

Obopydosanue: CBETOBOH MUKPOCKOT U
MUKporpenapar «KapuokuHes B KJIeTKax
KOpEIIIKa JTyKay.

Jlabopamopuusie u npakmuueckue
paoomol:

JlaboparopHas pabota Ne 3.
«Habmtonenre MruTo3a B KJIETKaX
KOHYMKA KOpEIIIKa JIyKa Ha TOTOBBIX
MHUKpoHpenaparax»

Y PUCYHKaX CTaJUU MUTO3A.
PackppiBaTh OMOJIOTMYECKUI CMBICIT
MHUTO3a

5.2

dopmsbl
Pa3sMHOXKEHUS
OpPraHu3MOB

®opMbl pa3MHOKEHHUST OPTaHU3MOB:
Oecrosnoe u MmojIoBoe.

Buasr 6ecrionoro pa3MHOKEHHUS:
JIEICHUE HAJBOE M TTIOYKOBAHKE OITHO-
Y MHOTOKJIETOUHBIX, CIOPOOOpa30BaHuE,
BETETAaTUBHOE Pa3MHOXKEHUE.
HckyccTBeHHOE KIIOHUPOBAHUE
OpPraHW3MOB, €TO 3HAYCHHC
TUTSICETICKITHH.

[TosmoBo€ pa3MHOXEHUE, ETOOTIMYHUS
oT 6ecrosoro.

[demoncmpayuu:

PackpbiBaTh cojiep)KaHUEe TEPMUHOB
Y MOHATUI:PA3MHOKEHHUE, KIJIOH,
MOJIOBBIE KJIETKH (TaMeThl),
ANLEKIIETKA, CIIEPMATO30M/1, 3UT0Ta,
JIeJICHUE HaJBOE, ITOYKOBAHUE,
criopyJssiius, (pparmeHTaus,
BEreTaTUBHOE Pa3MHOKEHUE,
CEMEHHOE Pa3MHOXKEHHE, OTMbIJICHUE,
JIBOMHOEOILIO0TBOPEHHE, TTOJIOBHIC
JKeJIe3bl, CCMCHHUKH, THIHUKU,
OTUIOAOTBOPEHUE (HApYKHOE,
BHYTPEHHEE).
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Tabauywvl u cxemol: «DOPMBI
Pa3MHOXKEHHUS OPTaHU3MOBY, «J|BOWHOE
OTJIOJIOTBOPEHUE YIIBETKOBBIX
pacTeHuiny, «/lereHue KieTku
OakTepun», «BereraruBHoe
pPa3MHOXEHUE pacTeHui», « CTpoeHue
MOJIOBBIX KJIETOK)

XapakTepu3oBaTh 0COOCHHOCTH

1 3HA4YCHHE OCCIOJIOr0 M MOJIOBOTO
CIIOCOO0B Pa3MHOMKEHUS.

BrigenaTs Buan1 6ecmonoro
Pa3MHOXEHUS; BBISIBISITh B3aUMOCBSI3H
Mexay opMamu U criocodamu
Pa3MHOXEHUS, U UX OMOJIOTUYECKUM
3HAYCHHCM.

Bnaaets npuéMamu BEreTaTUBHOIO
Pa3MHOXKEHUS KYJIBTYPHBIX PACTECHUN
(Ha MpuMepe KOMHATHBIX ).
XapaxkTepu3oBaTh MOJOBbIE KIIETKU:
SIMIEKIJIETKH, CIIEPMAaTO30UIbI;
BBISIBJISITH OCOOCHHOCTH

WX CTPOCHUS

53

Meiios

Meiioz. Craguu meiiosa. [Ipoueccsl,
MIPOUCXOIAIINE HA CTAAUSAX MEN03a.
IToBeneHnne XxpoMocoM B MEHO3E.
Kpoccunrosep. buonornueckuit cMbICI
Y 3HAYECHUE MENo3a.

demoncmpayuu:

Tabauywl u cxemol: «JICICHUEKICTKI,
«Menosy.

Obopyoosanue: monaens JIHK;
MAarHUTHAasI MOAEIb-aNTIAKAIIAS
«Jlenenre KIeTKm

PackpeIBaTh cojiep)kaHre TEPMUHOB H
MOHSATUM:MEH03, KOHbIOTALUS
XpPOMOCOM, TIEPEKPECT (KPOCCUHTOBED)
XpPOMOCOM, TaMETHI.

XapakTepu3oBaTh MEHO03 Kak Crioco0
KJICTOYHOTOJICJICHHS; OIUCHIBATh MCHO3
10 CTQMSAM; CpaBHUBATh CTaJUU Meio3a
1 MHUTO3a.

Paznmuuate Ha pUCyHKax CTaauu Meio3a;
pacKpbIBaTh OMOJIOTHYCCKOE 3HAYCHUE
MeHo03a
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5.4 | Ob6pazoBanue u ["amerorenes — npoiiecc oOpazoBaHus PackpeiBarh copepxkaHue TEPMUHOB U
Pa3BUTHE MOJIOBBIX TIOJIOBBIX KIJIETOK YKHUBOTHBIX. MOHATHI: TAMETOTEHE3, CIIEPMATOTEHE3,
KJICTOK. [TonoBsie skeie3bl:CEMEHHUKU U OOT€HE3, CIIEpPMaTO30U/I, aKPOCOMa,
OmionoTBOpeHue anyHukd. OOpa3oBaHUe U pa3BUTHE SUIIEKIIETKA, MOJSIPHBIE TEJbIIA.

MOJIOBBIXKJIETOK — raMeT (CIepMaTo30u/l, | XapaKTepru30BaTh OCOOCHHOCTU
SUTIEKJICTKA) — CIIEPMATOTeHE3 U raMeTOreHe3a y )KUBOTHBIX M €TO CTa WM,
ooreHe3. OCOOEHHOCTH CTPOCHUS TIOJIOBBIC KJIETKH KUBOTHBIX M OITACHIBATH
STUTIEKJICTOK U CIIEPMAaTO30HI0B. MPOIIECC UX Pa3BUTHSL.

OmnonorBopenue. [laprenorenes. CpaBHUBaTh CIIEPMATOTEHE3 U OOTEHE3.
/lemoncmpayuu: OnuceiBaTh OIUIOIOTBOPEHHE,

Tabnuysl u cxemol: «IIpsimoen HenpsMoe | OGMOJOTUYECKOE 3HAYCHUE

pasBuTHey, «['ameroreHes OTLTOJIOTBOPECHHUS

y MJICKOTTUTAIOIINXU YEIIOBEKaY.

Obopyoosanue: Mmonelb MeTadazHOU

XPOMOCOMBI, MUKPOCKOTI,

MUKpormpenaparsl «CrepMaTro30uabl

MJICKOITMTAIOLICTO», « SIHIeKIIeTKa

MJICKOITHTAOIIIETO .

Jlabopamopuvie u npakmuueckue

paoomol:

JlaboparopHast pabota Ne 4. «3yueHue

CTPOEHHUS TMOJIOBBIX KJIIETOK Ha TOTOBBIX

MHUKpOIIpernaparax»

5.5 | UapuBumyanpHOE NunuBuayansHoe pa3Butue (OHTOreHe3). | PackpbiBarh copepikaHue TEPMUHOB
pa3BUTHE DOMOpHOHAIBHOE Pa3BUTHE U TIOHSTHI: OHTOTEHE3, SMOPUOTEHE3,
OpraHu3MoOB (sMOpuorenes). Jransl SMOPHOHATIBHOTO | 3UTOTA, APOONieHuE, OJI1aCTOMEpHI,

pa3sBUTHUA Y ITIO3BOHOYHBIX ) XUBOTHBIX:

MopyJa, 61acTyina, 6J1acTOIelNb,
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IpoOIIeHNE, TaCTPYISIIUS, OPTaHOTEHE3.
[TocTamOpuoHanbHOE pa3BuTHE. THITbI
MOCTAMOPUOHATILHOTO Pa3BUTHSL:
npsiMoe, He NMPsAMoe (JTMIMHOYHOE).
Bnusitnue cpenbl Ha pa3BUTHE
Opranu3MoB; (aKTOpbl, CIIOCOOHBIC
BBI3bIBATH BPOXKJICHHBIC YPOJCTBA.

Poct u pa3Butue pacrenmii. OHTOrEHE3
[IBETKOBOT'O PACTEHHUS: CTPOCHUE CEMEHU,
CTaJIuy Pa3BUTHSL.

demoncmpayuu:

Tabauyol u cxemwvl: «OCHOBHBIE CTaAUU
OHTOreHe3a», «IIpsmoe u Henpsamoe
pa3BUTHE», «/IBOMHOE OILIOIOTBOPEHUE
YLBETKOBBIX PACTECHUI

racTpyia, HeilpyJsia, OpraHoreHes;
3apOABIIIEBBIEIUCTKH: SKTOAEPMA,
Me30/IepMa, SHTOJEpMa;
MOCTAMOPHUOHAIBHOE pPa3BUTHUE: MPIMOE
U HernpsiMoe (JIMYUHOYHOE); MeTaMop(do3,
Meracropa, MUKpPOCIIOpa, MbUIbLIEBOE
3€pHO, CIIEPMUU, 3aPOJIBIIIEBBI MEIIIOK,
JIBOMHOE OTIJIOJIOTBOPEHHUE.

OmnpenensiTe dTanbl SMOPUOHAILHOTO
Pa3BUTHUS XOPJOBBIX HA CXEMaxX U
npenaparax U ONuchIBaTh MPOIECCHI,
MIPOUCXOIAIINE HA KaXKJIOM dTare.
CpaBHHMBaTh NEPUOJIBI OHTOTEHE3A;
npsiMO€ M HENPSIMOE (JTUYMHOYHOE)
MOCTAMOPHOHAIBHOE Pa3BUTHE,
3apOABIIIN YEJIOBEKA U IPYTUX
XOPJIOBBIX.

OOBICHATH OMOJIOTUYECKOE 3HAUCHUE
pa3BUTHS C METaMOP(O30M;
OTPHUIIATEIIBHOE BIUSHUE AJIKOTOJIS,
HUKOTHHA U JIPYTUX TEPATOrC€HHBIX
(bakTOpoB Ha pa3BUTHE 3apOAbIIIA
YeJI0BEKa.

OnuceIBaTh MPOLECC ABOMHOTO
OTUIOA0OTBOPEHHUS Y IBETKOBBIX
pacTeHuu

HToro yacoB o teme
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Tema 6. HaCJIeI[CTBeHHOCTL H HBMCHYUBOCTDH OPraHu3smMoB

6.1 | I'eneruka — Hayka 1 [IpeameT u 3a1a4u TEHETUKH. PackpsIBaTh copep:kaHue TEPMUHOB U

O HAaCJIEICTBEHHOCTU Posnb nuTonoruu u SMOPUOIOTUU MOHSITUIA: T€H, TEHOM, T€HOTHII, (DEHOTHII,

Y U3MEHUYNBOCTH B CTAHOBJICHUM T€HETUKU. BKiaj XPOMOCOMBI, aJIJIEbHBIE T€HBI (AJUIEIIN),
POCCUICKHUX U 3apYOSKHBIX YUEHBIX B rOMO3UI0Ta, FETEPO3UTOTa,
pa3BUTHE TEHETUKUA. MEeTOJbl FTEHETUKA | JOMHHAHTHBIN MMPU3HAK (T€H),
(ruOpuI0JIOTUYECKUH, pPELEeCCUBHBIN NpU3HAK (TEH), YuCTast
LUTOT€HETUYECKHI, MOJIEKYJISIPHO- JUHUSA, THOPU.
TEeHETHYECKHUI). [lepeunciaATs M XapaKTEPU30BATh
OCHOBHbBIE TEHETUUECKUE MTOHATHS. METO/Ibl TEHETUKU: TUOPUIOIOTHUECKU,
['eHeTnyeckas CHMBOJIMKA, LIUTOTEHETUYECKHI, MOJIEKYJISIPHO-
UCITIOJIb3yeMas B CXeMaX CKPEIIMBAHUWA. | FTCHETUYECKUI; JOMUHAHTHBIEC U
/emoncmpayuu: pEeLEeCCUBHbBIE TPU3HAKU PACTEHUN U
llopmpemuwi: I. Menpnens, T. Mopras, KUBOTHBIX.
H. W. BaBunos, C. C. UeTBepHuKOB, ITonp30BaThCsl TEHETUYECKOM
H. B. Tumodeen-PecoBckuii. TEPMHHOJIOTUEN U CUMBOJIMKON
Obopyoosanue.: MOJENb- alITUTUKALUS JUISL 3aIIUCU TE€HOTUITNYECKUX CXEM
«MoHOTMOpUTHOE CKPEIIUBAHUEY, CKpEIIMBaHU
repbapuii « opox moceBHOI»

6.2 | 3akOHOMEpHOCTH 1 3aKOHOMEPHOCTHU HACJIEIOBAHUS PackpsiBaTh conepkaHre TEPMUHOB

HacJeI0BaHus MPU3HAKOB, YCTAHOBJICHHbBIE Y MOHSITUN:MOHOTHOPUIHOE

IIPU3HAKOB. I. Menpaenem. MoHorubpuiHOE CKpelIMBaHue, (PEHOTUNMYECKHe

MounorubpugHoe CKpelluBaHue. 3aKOHETUHO0Opa3us rpynnbl, THOPUIOTOTUYECKUI METO,

CKpEIUBAHNE ruOpUI0B MEPBOro MOKoJIeHUd. [IpaBuio | YUCThI€ JIMHUU, JOMUHUPOBAHUE TEHOB

JOMHWHHUPOBAHMUA. 3aKoH pacuiCIijICHUA
IMIPU3HAKOB. I'unore3a 4MCTOTHI TaMeT.
[lonmHoe n HemomHOE AOMHWHHUPOBAHHUEC.

(mosTHOE, HEMOJIHOE ), pacilleTICHUE
B ITIOTOMCTBE.
OmnuceBaTh METONUKY MTPOBEACHUS
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demoncmpayuu:

llopmpemuwi: I. Menensb.

Tabauywvr u cxemol: «MoHOTHOPUTHOE
CKpPELIMBAHHUE U €T0 [IUTOTCHETHYECKAs
OCHOBa», «3aKOH paCIICIUICHHUS U €r0
[UTOTC€HETUYECKAsi OCHOBAY», «3aKOH
YUCTOTHI TAMETY.

Obopyodosanue:

MoJieTu-anTuiKanu « MoHOTHOpUTHOE
CKpemuBanuey», «Hemnomxnoe
JOMUHHUpOBaHUeE», repoapuii «lopox
ITIOCEBHON»

I'. MeHaeneMonbITOB M0 U3YYECHUIO
HacJIEAOBaHUs OQHOU Mapbl MPU3HAKOB
y TOpoxa MOCEBHOTO.

PackpsiBaTh conepkaHue 3aKOHOB
ennHo00pa3us THOPUIOB MTEPBOTO
MOKOJIEHHS U 3aKOHA PacCIlEIICHUS.
OOBACHATH TUIOTE3Y YUCTOTHI TaMeT.
3anuchiBaTh CXeMbl MOHOTHOPHUTHOTO
CKpEIIUBAHUSI, OOBSICHITH €T0
[UTOJIOTUYECKUE OCHOBBI M PEIIaTh
TCHETUYECKHUE 3a]1auu

Ha MOHOTHUOPUJHOE CKpPEUIMBAHUE

6.3

Jlurubpunoe
CKpEIIMBaHUE.
3aKOHHE3aBUCHUMOT'O
HaCJICIOBAHUS
MIPHU3HAKOB

JuruOpugHoe ckpelMBanye. 3aKoH
HE3aBHCHMOTO HACJICOBaHUS
nmpu3HaKoB. [{uToreHeTnueckue OCHOBBI
JTATHOPUIHOTO CKPEIMBAHUS.
AHanu3upyroIiee CKpenuBaHue.
Hcnonb3oBaHne aHATM3UPYIOIIETO
CKpEIIUBaHUS JJIsI ONIpeIeICHUs
TCHOTHUIIA OCOOH.

demoncmpayuu:

Ilopmpemui: 1. MeHzenb.

Tabauywvl u cxemol.: «JlurudpuaHoe
CKperuBanuey, «l{uromornyeckue
OCHOBBI IUTUOPUIHOTO CKPEITUBAHUS.
Obopyodosanue: MOJICIb- allTJIAKAITUS
«JlurnbpumHOEe CKpENMBaAHKE)

PackpsIBaTh conep:kaHue TEPMUHOB U
MOHATUI: TUTHOPUIHOE CKpELIMBaHUE,
AHAJIN3UPYIOLLEE CKPEIIMBAHUE.
OnuceiBath onbIThl . Menaens

10 U3YYECHUIO HACJIENOBAHUSA IBYX I1ap
[IPU3HAKOB Y TOpOXa IIOCEBHOIO.
PackpsIBaTh comepkaHue 3aKOHa
HE3aBUCUMOIOHACJIEAOBAHUS IIPU3HAKOB.
ITpumeHsaTs MaTEMAaTUYECKUN pacyeT

C IOMOIIIBIO METO/A IIEPEMHOKEHUS
BEPOSATHOCTEMN U 3aIUCh C MOMOILBIO
(EHOTUNMYECKUX PaTUKaIIOB
paclleIUIeHUs] IPU3HAKOB Y IIOTOMKOB
10 (peHOTUIY U TE€HOTHILY.

3anuceIBaTh CXEMbl JUTUOPUTHOTO
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CKpCIIMBaHUA, OOBSICHSITH €T0
OUTOJIOTHYCCKUC OCHOBBI U PCUIATH
ICHCTHUYCCKHUC 3aJa4dl Ha ,ZII/II“I/I6pI/II[HOC
CKpCHIINBAHHC

6.4

CoensieHHoe
HacJIeJOBaHNE
MIPU3HAKOB

CuenieHHO€E HaCJIeI0BaHUE IPU3HAKOB.
Pa6ora T. Moprana 1o crenjieHHOMY
HaclleJ0OBaHUIO TeHoB. Hapyienune
CHEIJICHUSI TEHOB B PE3YJIbTATE
KPOCCHUHTOBEpa. XpOMOCOMHAas TEOpUs
HACJICJICTBEHHOCTH.

['eHeTHYECKNE KAPTHI.
demoncmpayuu:

llopmpemuwi: T. Mopras.

Tabauywl u cxemol: «MeHo3»,
«l'eHeTHYECKHE KapThl PACTEHUM,
YKUBOTHBIX U YEJIOBEKA,
«B3anMonelcTBrE aJUIeIbHBIX T'€HOBY.
Obopyoosanue. MUKpoIIpenapar
«dpozoduna» (Hopma, MmyTanuu GopMsl
KPBUIBEB U OKPACKH Te€Ja), MUKPOCKOII,
MoJenb-anrnKamnus «llepexkpéct
XPOMOCOMY.

Jlabopamopusie u npakmuueckue
paoomol:

JlaGoparopHast pabota Ne 5. «3yuenue
pe3yJIbTaTOB MOHOTHOPUIAHOTO

U TUTHOPUIHOTO CKPEIUBAHUS

PackpeiBarh copepkaHne TEPMUHOB U
MOHATUH: CLEIVICHHOE HACIEI0BaHNE
NPU3HAKOB, PEKOMOUHAIIMS T€HOB,
TEeHETHYECKUE KapThl XpPOMOCOM,
MOpraHu/a.

Ha3bIBaTh OCHOBHBIE MTOJIOKECHHUSI
XPOMOCOMHOM TEOPUU
HacnenactBeHHoctu 1. Moprana;
pPacKphIBaTh coepKaHue padoThl

T. Moprana no cuenjieHHoOMy
HACJIEI0BaHUIO T'€HOB U MPHUYMHBI
HapyLIEHUs CLEIUICHHUS MEXly T€HAMU.
3anuchIBaTh CXEMbI CKPELIUBAHUS

IIPU CLIETUIEHHOM HacJIeJOBaHUM,
OOBSICHATH MPUYUHBI PEKOMOUHALIUN
T€HOB, OMPEJEIATh YUCIIO TPYIII
CLICTUICHUS T€HOB; pelllaTh TeHETUYECKUE
3a/1a4M Ha CLEIJIEHHOE HAaCJIeJOBaHUE
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y Ipo30(IIIBI HAa TOTOBBIX
MHUKpOIIpenaparax»

6.5 | I'enernka noxa. I'enernka nmoma. XpoMOCOMHOE PackpsIBaTh conepkaHue TEPMUHOB H
Hacnenosanue OIIpEEIICHHE TT0JIa. AYTOCOMBI U HOHITHI: XpOMOCOMHBIN Ha0op,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. [OMOTaMeTHBIE U | ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CLICTUICHHBIX C IT0JIOM reTepOraMeTHbIE OPTaHNU3MBI. rOMOTaMETHBIH I10JI, T€TEPOTraMeTHBIN

HacnenoBanue Npu3HAKOB, CLEIUIEHHBIX | I0JI, CLEIUIEHHOE C II0JIOM HacJIEOBaHUE
C TIOJIOM. MPU3HAKOB.
demoncmpayuu: OOBSACHATH ITUTOJIOTUYECKUE OCHOBBI
llopmpemuwi: 1. Mennens, T. Mopras, XPOMOCOMHOTO MEXaHU3Ma ONPEAECICHUS
H.W. BaBunos. II0JIa Y PA3JINYHBIX OPTraHU3MOB.
Tabnuyel u cxemvi: «l'eHeTHKA TIOTIAY, CpaBHMBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HacCJeI0BaHuUs, HaCJIeI0BaHUs MPU3HAKOB, CUEIMJIEHHBIX
CLIETUIEHHOTO C MOoJoM», «KaproTumsl U HE CIEIUIEHHBIX cnojoM. Pemars
YeJIOBEKa U >KMBOTHBIX» TeHEeTHYECKHUE 33/1a4M Ha HACJIEOBAHKE
CLICTUICHHBIX C MIOJIOM IIPU3HAKOB

6.6 | I3MeHUYnBOCTSD. N3menunBoCTh. BUIBI N3MEHUNBOCTH: PackpsIBaTh conepkaHre TEPMUHOB U
Henacnencrennas HEHACJIEICTBEHHAs! U HACJICICTBEHHAS. MOHATUI: U3MEHYUBOCTD,

WU3MEHUYHUBOCTD Posb cpenpl B HEHacnEACTBEHHOM HACJIEICTBEHHAs! U3BMEHUUBOCTb,

M3MEHYMBOCTHU. XaPAKTEPUCTHUKA
MOJU(PUKAIIIOHHOW N3MEHYHBOCTH.
BapuauroHHbIN psl U BapuallMOHHAas
KpuBas. Hopma peakuuu rprsHaka.
KonnuecTBeHHBIE U KaUECTBEHHBIE
IIPU3HAKY UUX HOPMA PEaKIIUH.
CroiicTBamoupuKainoHHON
U3MEHYUBOCTH.

HEHACJIEACTBEHHAs] U3MEHUYHUBOCTb,
MonuuKarmoHHas U3MEHYUBOCT,
BapUALIMOHHBIN PsiJl, BAPUAHTA,
BapUallMOHHAs KPHUBasi, MPU3HAK,
HOpMa PEaKUNH, KOJIMYECTBEHHBIE U
KaYECTBEHHBIE MPU3HAKH.
KnaccuduuupoBarb BUabI
M3MEHYUBOCTH U BBISBIATH UX
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demoncmpayuu:

Tabauywl u cxemol: «Busl
U3MEHUYMBOCTIY, «MonudukanuoHHas
U3MEHYUBOCTD.

Jlabopamopuwsie u npakmuueckue
paoomol:

JlaboparopHast pabota Ne 6. «3yueHue
MoAU(PUKAITMOHHON U3MEHYMBOCTH,
MIOCTPOEHUE BapUAIMOHHOTO Psiia U
BAPUALMOHHOM KPUBOW»

OMOJIOrMYEeCKHE OCOOEHHOCTH.
ITepeuncnsaTs cBOKCTBA
MOIU(PUKATMOHHON U3MEHYUBOCTU U
OOBSICHATH €€ 3HaYeHHE J1JI1 OPraHU3MOB.
Paznuyarh KOJIMUECTBEHHBIE U
Ka4eCTBEHHBIE TPU3HAKU; CTPOUTH
BAapUALIMOHHBIN psJl, BAPUAITMOHHYIO
KpPUBYIO, BBIUUCIIATH CPEIHEE 3HAYCHUE
MIpU3HAKa

6.7

HaCHeI[CTBeHHaH
N3MCHYHUBOCTD

HacnencreenHnas, nim reHOTUIIHYECKast
M3MEHUYMBOCTh. KoMOMHaTUBHAS
VM3MEHUYHMBOCTh. MeHO03 1 MOJI0BOU
MIPOIIECC — OCHOBA KOMOMHATUBHOM
U3MEHYUBOCTH. MyTalmoHHas
U3MEHYUBOCTb.

Krnaccudukanmst MmyTaimii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.

YacToTa ¥ NpUYUHBI MyTaIUH.
MyTareHHbie (aKTOphl.

3aKOH TOMOJIOTUYECKHUX PSJIOB

B HACJIEJICTBEHHOW U3MEHUYHUBOCTH

H. 1. Basunosa. BHesaepHas
HACJIEICTBEHHOCTh U U3MEHUYUBOCTb.
demoncmpayuu:

lopmpemuwi: 1. ne ®pu3, H. N. BaBumnos.
Tabnuysl u cxemvi: «MyTanmoHHas

PackpsiBaTh cojep:kaHre TEPMUHOB U
MOHSITUM: HACJIEICTBEHHAS
W3MEHYUBOCTh, KOMOMHATUBHAS
W3MEHUYMUBOCTb, MyTallMOHHAS
W3MEHYHUBOCTh, MYTaHT, MyTalllU:
T€HHbIE, XPOMOCOMHbBIE, TCHOMHBIE;
TOJIUTIIIONUTUS, AHEYTUIIOUIUS,MYyTareHbI.
XapakTepu3oBaTh HACJIEICTBCHHYIO
M3MEHYUBOCTh; (POPMYIHPOBATH 3aKOH
TOMOJIOTHUYECKUXPSIOB

B HACJICJICTBEHHOW M3MEHUYUBOCTH

H. . BaBuiioBa u 0OBSICHSITH €r0o
3HAUCHUEJII OMOJIOTUM U CEJICKIIUH.
KnaccudunupoBars MyTaliuu: TeHHBIE,
XpPOMOCOMHBIC, TEHOMHBIC U TTPUBOIUTH
PUMEPHI MyTaIUH.

OOBACHITh MPUYNHBI BOZHUKHOBEHUS
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W3MEHUYHBOCTDY.

Obopyoosanue.: MUKPOCKOIL,
MUKpomnpernapar «J{po3oduna» (Hopma,
MyTaIu (OPMBI KPBUIBEB M OKpacKa
TeJa); KOMHATHBIC PACTCHHS C TIECTPOi
OKPacKOW JINCTBEB.

Jlabopamopusie u npakmuyeckue
paoomol:

JlaGoparopHas pa6ora Ne 7. «Ananu3
MyTalui y 1po30¢uiIbl Ha TOTOBBIX
MUKpOIIpernaparax»

MyTalui, poib (PaKTOpOB-MyTareHOB.
CpaBHMBaTh BUIBl MyTalUil; BBISBIATH
IPUYUHBI HACIEICTBEHHON
M3MEHYMBOCTH, HCTOYHUKUMYTareHOB
B OKpY’Karolen cpezie (KOCBEHHO).
XapakTepu30BaTh BHEAIECPHYIO
HACJIEICTBEHHOCTh U U3MEHYHUBOCTD

6.8

I'eneTnka yejoBeEKa

I'enernka venoBeka. Kapuorun
YyeJIOBeKa.

OcHOBHBIC METO/IBI TCHETUKH YCIOBCKA:
TCHEaJIOTHUCCKUM, OJIM3HEI[OBBIN,
IIMTOT€HETHYCCKHUI, OMOXUMUYECKHUH,
MOJIEKYJISIPHO-TEHETUYECKUM.
CoBpeMeHHOE onpeeIeHUe TeHOTUIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHUCJTIE

¢ nomoinpro [11P-ananmm3za.
HacnencrBennsie 3a001eBaHus
YeJI0BeKa: TeHHEIC 00JIE3HH, OOJIE3HH

C HACJICICTBEHHOM
MPEAPACTIONOKEHHOCTBIO, XPOMOCOMHBIC
oone3nu. ComaTnueckue u
reHEPATUBHBIC MYTALIUH.

PackpbiBaTh conep:kaHue TEPMUHOB U
MIOHSITUI: KAPUOTUII YEJIOBEKA,
IIUTOTCHETUYECKUN METOJI,
TE€HEAIOTUYECKUI METO/I, POAOCIIOBHEIE,
OJMM3HEIIOBBIN METOJI, HACJIEICTBEHHbIE
005e3Hu: (MOHOTEHHBIE,

C HAaCJIEACTBEHHOM
MPEAPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE), MEAMKO-TEHETUYECKOE
KOHCYJIETUPOBAHHUE.

[TepeuncisiTh 0COOEHHOCTH U3YUCHUS
TE€HETUKH YeJIOBEKa; TPUBOIUTD
MIPUMEPHI HACIIEICTBEHHBIX O0Je3Hen
YeJI0BEKA, XapaKTepU30BaTh METOMbI X
npouIaKTUKN; 000CHOBBIBATH 3HAYCHHE
MEIMKO-TEHETUYECKOTO
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CrBonoBble kineTku. [IpuHIUIBI
3710pOBOr0O 00pa3a KU3HU, AUATHOCTUKH,

Oosie3nell. MequKo-reHETHUECKOE
KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEJUIIMHCKON TeHETUKHU

B MIPEOTBPAICHUU U JICYCHUU
TeHETUYECKUX 3a00JIEBAHHI YEIIOBEKA.
emoncmpayuu:

Tabauywl u cxemol: «HacnemoBanue
pesyc-akropa», «[eHeTuka rpynn
KPOBW».

Jlabopamopuuvie u npakmuueckue
paoomol:

[TpakTuueckas padora Ne 2.
«CocTaBlieHHE U aHAJIU3 POJIOCIOBHBIX
YeJI0BEKa»

HpO(i)I/IJ'IaKTI/IKI/I N JICYCHHUA IT'CHCTUYCCKHX

KOHCYJBTUPOBAHHUSL.
BBISABIIATE ¥ cpaBHUBATh MEXKAY COOOi
JIOMUHAHTHBIC U PELIECCUBHBIC MTPU3HAKU
YeJIoBeKa.

CocTaBiATh M aHAIU3UPOBATH
POOCIIOBHBIE YENIOBEKA

Htoro yacoB no teme 8
Tema 7. Cenekunsi OpraHu3MoOB, OCHOBbI OMOTEXHOJIOTUH
7.1 | Cenekuus Kak HayKa | Cenekuus KaKk HayKa v Ipoliecc. PackpeiBarb comepkaHue TEPMUHOB

U TIporiecc

Yuenune H. U. BaBunosa o nenrpax
MHOT000pa3usi ¥ MPOUCXOXKICHUS
KYJIETYPHBIX PACTCHUM.

L{eHTpBI TPOUCXOKICHUS JOMAIIHUX
KUBOTHBIX.

Copr, nopoaa, mramm.

SapO)KI[eHI/Ie CCIICKIIMKY N JOMCCTHKaIMA.

Y TIOHSITHM:CENEKIHUs, COPT, OPOAa,
ITAaMM, IOMECTUKALUS, WIINA
OJIOMAIIIHUBAHUE, LIEHTPBI
MHOT000pa3ust U MPOUCXOXKICHUS
KYJIBTYPHBIX PACTE€HUU U
’KUBOTHBIX, THOpHUAU3AIUS,
HCKYCCTBEHHBIMOTOOP.
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demoncmpayuu:

llopmpemuwi: H. 1. BaBuiios.
Tabauywvl u cxemol. Kapra «LleHTpbI
MHOT000pa3ust ¥ MPOUCXOKICHUS
KyJIBTypHBIXpacTeHu», «lIlopoasl
JIOMAITHUX )KUBOTHBIX», «CopTa
KYJBTYPHBIX PACTCHHI.
Obopyoosanue.: MyJISKUA THIONOB U
KOPHEIUIOAOB JTUKHUX (OpM H
KYJBTYPHBIX COPTOB PACTECHHIA;
repOapuii «CenbCKOX035UCTBEHHBIE
pacTeHus»

Ha3piBath 1 cpaBHHBaTH OCHOBHBIE
ATaIlbl Pa3BUTHUS CEIEKLINH.

Nznarars yuenne H. 1. BaBunosa

0 LICHTPAX MPOUCXOKICHHS KYJIBTYPHBIX
pacTeHUH; pa3anyarh LIEHTPHI HA KapTe
MHPA, CBA3bIBATH UX MECTOIOJI0XKECHUE

C OYaraMy BO3HUKHOBECHUSIPEBHEUIINX
UBUIA3AIUH.

CpaBHUBaTh COpPTa KYIbTYPHBIX
pacTeHni, MOPOJAbI JOMAITHUX
JKUBOTHBIX U UX JUKUXIPEIKOB.
OueHnBaTh poJib CENEKIUN

B 00€CIeueHUH TPOJOBOJILCTBEHHOM
0€30MMaCHOCTH YEJI0BEYECTBA

7.2

MeTtonp! u
JOCTHKEHUS
CEJIEKLINM PACTEHUIN
Y JKABOTHBIX

CoBpeMEeHHbIE METO/IbI CENECKIUU.
MaccoBblif 1 UHANBUIYAJIBHBIH OTOOPBI
B CEJIEKI[UMPACTEHUN U KMBOTHBIX.
OueHka skcTepbepa.
BIM3KOpOICTBEHHOE CKPELIMBAHUE —
UHOpUIUHT. YKcTast TUHHUSL.
CkpelllMBaHHE YHCTHIX JTUHUH.
['ereposuc, nnu rubpuaHas cuma.
HepoacTeennoe ckpenmBanue —
ayTOpuaunr. OtnanéHHas
rudpuau3anms U €€ yCrexu.

HcKyCcCTBEHHBI MyTareHe3 U MoJIy4eHue

ITOJIMITIIOUAO0B. I[OCTI/I}KCHI/I}I CCICKINHU

PackpbiBarh copepKaHUe TEPMUHOB U
MOHSATUI:UCKYCCTBEHHBIN 0TOOD,
MacCOBBI 0TOOp, UHANBUYAJTbHBII
0TOO0p, IKCTEPhEP, OIM3KOPOICTBEHHOE

CKpCIIMBAHUC, YUCTAad JIMHHA, ICTCPO3UC,

HEPOJCTBEHHOE CKpEIIMBaHUE,
MCKYCCTBEHHBIM MyTarcHes,
nonutionil. CpaBHUBATH (HOPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBOTO H
WHUBUTyaJIbHOTO), BUIBI
rubpuan3anuy (OJIM3KOPOICTBEHHON 1
OTJAJIEHHOM), CIOCOOBI MOMYyYECHHS
TIOJIMTIIIOUTOB.
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pacTEeHNM, )KUBOTHBIX U
MUKPOOPTaHU3MOB.
emoncmpayuu:

llopmpemuwi: Y. B. Muuypums,

I'. 1. Kapnieuenko, M. @. BaHoB.
Tabnuyvl u cxemwvt: «OTHANCHHAS
rubpuanzanus», «PadboTel akageMuka
M. ®. UBanoBay, «llonummongus».
Obopyoosanue.: MyJISKUA THIOI0B U
KOPHETUIONOB JIUKUX (HhOpM U
KYJIBTYPHBIX COPTOB PacTCHUH.
Jlabopamopusie u npakmuueckue
paoomol:

Okckypeust «OCHOBHBIE METOBI U
JIOCTHKEHUSI CEJICKIIUUA PACTEHUN U
JKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIIHUIO,
IJIEMEHHYIO (epMmy,
COPTOUCTIBITATENIbHBINA y4aCcTOK

WJIU TETUTMYHOE XO35UCTBO)

[IpuBOIMTE PUMEPHI JOCTHKEHUI
CEJIEKIIMMPACTECHUI U )KUBOTHBIX

7.3

buorexnonorus
KakK OTpacib
MPOU3BOJCTBA

buorexHonorus kak orpacib
MPOU3BOACTBA. [ €HHAsI MHXKEHEPUSL.
Oranbl co3ganusi pekomOuHanTHoi JIHK
Y TPAHCT€HHBIX OpraHn3MoB. Knerounas
MHXeHepus. KileTOUHBIEKYIBTYPHI.
MUKpOKIIOHAIIbBHOEPA3MHOKEHNE
pacrenuii. KiionnpoBanue
BBICOKOITPOAYKTUBHBIX

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUI:OMOTEXHOJIOT S, KJIETOUHAs
WHXEHEPHsI, TeHHASIMHKEHEPUS,
KJIOHUPOBaHUE, TPAHCTEHHbBIE
opranu3msel, MO (renetnuecku
MOJU(PHUIIMPOBAHHBIE OPTAHU3MBI).
XapakTepr30BaTh OMOTEXHOJIOTHIO KaK
OTpaciIbIIPOU3BOICTBA, OCHOBHBIE

53



OenepanpHas paboyast mporpamma | buonorus. 10—11 knaccel (6a30BbIi YpOBEHbB)

CEIbCKOXO0351CTBEHHBIX OpPraHHU3MOB.

DKOJIOTMYECKUEH ITUUECCKUE HpO6JI€MBI.

I'MO — reHeTuuecku
MOAUGUIIMPOBAHHBIC OPTaHU3MBI.
demoncmpayuu:

Tabnuyvt u cxemol: «OOBEKTHI
omorexHoaorum», « Kierounsre
KYJIBTYpPbI U KJIIOHUPOBAHUEY,
«KoHCcTpyHpoBaHHEH MEPEHOC T'€HOB,
XPOMOCOM

JOCTHMIKCHUA OMOTEXHOJIOTHH B 00JIACTH
IMPOMBINLJICHHOCTH, CCIIbCKOT'O X035IMCTBA

1 MEIUIIAHEI.
[TepeuncisaTh U XapaKTepU30BaTh
OCHOBHBIEMETOJIBI U JIOCTHIKEHUS
OMOMH)KEHEPHH.

OOcyx1aTh AKOJIOTUYECKUE U
ATUYECKHUE ACTIEKTHI HEKOTOPBIX
HCCJIEIOBAaHNM B 00IacTH
OnoTexHONOTHH (KIIOHUPOBAHMSI,
MCKYCCTBEHHOTO OILIOIOTBOPEHUS,
HaIPaBIICHHOTO M3MEHEHWS TeHOMA |
CO37aHUsI TPAHCTECHHBIX OPTaHU3MOB)

HToro yacoB 1o TeMe 3
Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC
HaumenoBanune
Ne KomnuecTBO OcHOBHBIE BUOBI JEATEIHLHOCTH
pa3lesoB U TEM [IporpammHoOe conepkaHue
n/m 4acoB oOydJaromuxcs

y4eOHOTO TIpeIMeTa

Tema 1. DBOJIOLHUOHHAA OMOJIOTUA

1.1

DOBOJIIOIKST 1 METOJIbI
€€ N3y4YeHUs

1

[IpeanochUIKM BO3HUKHOBEHUS
HBOJIFOLIMOHHON TEOPUHU. DBOIIOLUOHHAS
TeopUs U €€ MECTO B OMOJIOTHH.
BimsiHue 3BOMIOIMOHHON TEOPUU

Ha pa3BUTUE OUOJIOTUU U JIPYTUXHAYK.
CBHIETENBCTBA IBOJIOLIHH.
[TameoHTONIOrNYECKUE:
MOCJIEeI0BATENIbHOCTD MOSBIICHUS BUI0B
B MAJIEOHTOJIOTUYECKOMIIETOIHUCH,
MepPEXoHbIE (POPMBI.
Bbuoreorpadpuueckue: cXoaCcTBO U
paznuune (ayH udIOp MAaTEPUKOB U
OCTPOBOB.OMOPHOJIOTMYECKHE: CXOACTBA
U pa3nnyusi SMOPHOHOB Pa3HBIX BUIOB
MMO3BOHOYHBIX.
CpaBHUTEIHLHO-aHATOMUYECKHUE:
TOMOJIOTMYHbBIC, aHAJIOTUYHBIE,
PYAMMEHTApPHBIE OpraHbl, aTaBU3MBI.
MosnexkynsipHO-OMOXUMUYECKUE:
CXOJICTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpriBaTh conepkanrie TEPMUHOB H
MIOHSITUI: DBOJIIOIIUS, TIEPEXOAHBIE
(dhopmbl, PUIOTEHETUUECKUE PSJIbI,
BUJIBI-OHJIEMUKH, BUBI-PEITUKTHI,
3aKOH 3apOJbIIIEBOTO CXOJICTBA,
OMOreHETUYE CKUI3aKOH,
TOMOJIOTUYHBIE U aHAJOTHYHbBIC
OpraHbl, PyIMMEHTApHBIC OPTaHHI,
aTaBU3MBI.

[lepeunciiiTh OCHOBHBIC ATAIbl PA3BUTHS
ABOJIIOLIMOHHOM TEOPHH.
XapakTepu30BaTh CBUJICTEIIHCTBA
ABOJIIOLIMU: MMAJICOHTOJIOTUYECKHE,
ouoreorpaduyeckue,
AMOPHUOJIOTUYECKHE, CPAaBHUTEILHO-
aHATOMHYECKHUE, MOJICKYIISIPHO-
OMOXUMHYCCKHE.

[TpuBOIUTEL MPUMEPHI TIEPEXOTHBIX
dbopM opraHu3MoB, (HUIOTCHETUYECKUX
PSIOB.

[TpuBoaUTH HOPMYITUPOBKU 3aKOHOB
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MeTa0O0INYECKUX MyTEH y BCEX JKUBBIX
OpPraHU3MOB.

emoncmpayuu:

Ilopmpemeur: K. JIunueit, XK. b. Jlamapk,
Y. JapsuHn, B. O. Koanesckuii,

K. M. Bap, 3. I'ekkens, @. Mromep.
Tabnuywvt u cxemol: «Pa3BuTHe
OpPraHWYECKOTO MUpa Ha 3eMiIey,
penbedHbIe TaOIUIIBI «3apOIbIIITHN
MO3BOHOYHBIX KUBOTHBIX),
«ApXEONTEPUKCH.

Obopyoosanue: duoreorpapuyeckas
KapTa MUpa; KOJIEeKIus «DopMbl
COXPAHHOCTH HCKOMAaEMBbIX KUBOTHBIX U
pacTeHui»; BIaKHbIC MpenapaThl
«Pa3Butre Hacekomoroy, «PazBurue
JISITYIITKHD

OHMOTeHETHYECKOTO U 3apOJAbIIICBOTO
cXoacCTBa

1.2

Hcropus pazButus
MPEICTABICHUM
00 >BOJIIOIAH

OpomonronHas Teopus Y. JlapBuHa.
[IpeanochUIKKM BOBHUKHOBEHUS
JapBUHU3MA. JIBHIKYIIME CHUIIBI
ABOJIIOLIMY BUIOB 110 /lapBuHy
(M30BITOUHOE PA3MHOKEHUE

IIpU OrPAaHUYEHHOCTH PECYPCOB,
HeonpeAeIEHHas U3MEHYUBOCTb,
O0opb0a 3a CyllecTBOBaHNUE,
€CTECTBEHHBIN 0TOOD).
CuHTeTHnyecKasi TEOpHs HBOJIIOIUN

PackpsiBaTh conepkaHue TEPMUHOB U
MOHSATUM:CUCTEMaTHKa, €CTECTBECHHBIN
U MCKYCCTBEHHBIH OTOOD.
XapakTepu3oBaTb OCHOBHBIC
ABOJIFOIIMOHHBIC UAEH, KOHICTIIUA 1
TEOpHU; CPABHUBATH B3MVISIJIbIHA BUJ U
sposironvto K. Jlmnnes, X.b. Jlamapka,
Y. [lapBuna.

OuenuBarsb Bkiaja JIMHHES B pa3BUTHE
CUCTEMATHKHU U OOBSCHATH MPUHITUTIBI
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(CTD) u e€ OCHOBHBICTIOJIOKEHHS.
emoncmpayuu:

Ilopmpemur: K. JIunneit, X. b. Jlamapk,
Y. [apBuH.

Tabauywvl u cxemol.: «llomynsum,
«Kapra-cxema mapiipyta MyTelecTBUs
Y. Japsuna», «@opmbl 00pbObI

3a CylIeCTBOBaHUE», « ECTECTBEHHBIN
or6op», «MHOTOOOpa3ne COPTOB
pacTeHuit», «MHoroobpasue moposu
YKUBOTHBIX)

OMHAPHOI HOMEHKJIATYPBHI.
XapakTepu3oBaTh COAEPKaHUE U
3HAQUEHHE HBOJIIOIMOHHON KOHUEIIINH
K. b. Jlamapxka.

OueHuBaTh €CTECTBEHHO-HAYYHbIE H
COLIMAJIBHO-3KOHOMHYECKUE
MPEANOCHIIKA BO3HUKHOBEHUS
sBONMIOLIMOHHON Teopun Y. JlapBuHa.
PackpsiBaTh cofiepKaHuE 3BOIMIOLIUOHHON
teopun. JlapBruHa; cpaBHUBATh
HEONPEAECIEHHYIO U OIPEICIEHHYIO
M3MEHYUBOCTh, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOpP, (hOpMBI OOPHOBI
3a CyILIECTBOBAHHUE.

OnuchIBaTh MONOKEHUSI CHHTETUYECKON
teopuu dBommoIUU (CTD) u 0OBICHATH
€€ 3HaueHue UITO0MOJIOTUH

1.3

Buna: xpurepun n
CTPYKTypa.
[Tomynsuus kak Kaxk
JJIEMEHTapHas
eIUHNIA BUIA

MuxkposBomtonus. [omynsums kak
€AMHULIABUA U BOJIIOLUH.
demoncmpayuu:

Tabnuywt u cxemwvr: «llomynsauumy,
«MyTalunoHHasT U3MEHYHUBOCTDY.
Obopyodoearue: MUKPOCKOTI,
MUKporpenapar «J{po3zoduiia» (Hopma,
MyTaluu (POPMBIKPHLILEB U OKPACKH
Tena), Mmojienb-antiukanus «Ilepekpéct
XPOMOCOM».

PackpreiBaTh copepkaHue TEPMUHOB U
MOHSATHI: MHKPO3BOJTIOIIHS, BU/I,
KPUTEPHUH BUA, apealT, IOy,
reHo(oH I, MyTaIuu, KOMOWHAITUN
T'CHOB.

XapaxkTepu3oBaTh BUJ KaK OCHOBHYIO
CHUCTEMATHYCCKYI0 CIUHUITY U
[EJTOCTHYIO0 OMOJIOTUUECKYIO CUCTEMY.
Breinensats kpurepuu Bua
(Mopdonorudeckui, PrU3n0IOTHICCKUH,
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Jlabopamopusie u npakmuyecxkue
pabombol:

Jlaboparopnas pabota Ne 1. «CpaBHeHue
BUJIOB TI0 MOP(OJIOTUYECKOMY
KPUTEPHUIO»

OMOXMMHYCCKUM, TCHETUYCCKHIA,
AKOJIOTMYECKHH, TeorpaduyecKuii) u
NPUMEHSTh KPUTEPUU JJI ONMCAHUS
KOHKPETHBIX BHUJIOB.
XapaKkTepu30BaTh MOS0 KaK
CTPYKTYPHYIOCAHHUITY BUAA H
DBOJTIOTIHH.

OnuceIBaTh MOMYJISAIUIO IO OCHOBHBIM
MOKa3aressiM: COCTaB, CTPYKTypa

1.4 | Ismxymme cuibl JBrxymue cuibl ((hakTopbl)3BoIOIMK | PackpbIBaTh cofep:kaHue TEPMHHOB U
(ameMeHTapHbIe BUJIOB B IIpupone. MyTallMOHHbIN HNOHSATUI: KOMOWHATUBHAs
(hakTOpBI) IBOJIOLIMH npoLecc U KOMOMHAaTUBHAs M3MEHYUBOCTh, MyTalluy, MyTallHOHHBIN
M3MEHYUBOCTD. [[OMyIsAMOHHBIE BOJHBI | IPOLIECC, TOMYISMOHHBIE BOJIHBI,
u apeid renos. M3omsius u Murpanus. | Apeid reHoB, U30JIALMS, MUTPALUU.
demoncmpauyuu: XapakTepu30BaTh AJIEMEHTAPHBIE
Tabnuyel u cxemol: «J{BHXYyILINE CUITBI (bakTOpbI IBOJTIOLUU: MYTALIMOHHBIN
DBOJIFOLIAN poLecc, KOMOMHATUBHAS
U3MEHYUBOCTD, MOMYJISILIUOHHBIE BOJIHBI,
Ipeiid reHoB, U3OISILMS, MUTPALIHS.
YcraHaBIMBaTh NPUYUHHO-
CJICICTBEHHBIE CBSA3U MEXIY
MEXaHU3MOM M PE3YyIbTATOM JAEHCTBUS
JBIKYIIAX CHJI (3JIEMEHTAPHBIX
(haKkTOpOB) IBOITIOITIHU
1.5 | EcrecTBeHHblit 0TOOP EcTtecTBeHHBIN 0TOOp — Hanpapisitomuid | PackpeiBarh copepxaHue TEPMUHOB U

U ero (hopmel

(bakTop 3BOJIOLHUU.
®dopMbI €CTECTBEHHOTOOTOOPA.

MOHSATUM: €CTeCTBEHHBIN 0TOOp, OopHOa
3a CyIIeCTBOBaHHE.

58



®denepanpHas pabodas nporpamma | buonorus. 10—11 kimaccer (6a30BbIi ypOBEHB)

demoncmpayuu:
Tabnuywvt u cxemot: «EcTeCTBEHHBIN
ot6op», «boprba 3a cyiiecTBOBaHHE)

OnuceiBaTh MEXaHU3M JICHCTBHS
€CTECTBEHHOTO 0TOOpA.
XapaxkTtepr3oBaTh (HOPMbI €CTECTBEHHOTO
or0opa (ABMXKYIIHUHI, CTAOUIU3UPYIOIIHH,
TU3PYIITUBHBIN) U CPABHUBATH UX MEKTY
COOOM.

XapakrepuzoBarb 00pbsOy

3a CyIIeCTBOBAHUE U CPABHUBATH €€
BUJBI (MEKBHIOBAsI, BHYTPUBUIOBAS,
6oprOa ¢ HeOIAroNPUSITHHIMU
(dbakropaMu BHEIIHEH CPEJIb)

1.6

Pe3zynbraret
HBOJTIOIUU:
MPUCIOCOOIEHHOCTh
OpPraHu3MOB U
BUI000pa3oBaHue

[Iprcnoco6IeHHOCTh OPraHu3MOB
KaK pe3yJbTar 3Boirouu. [Ipumepnr
MIPUCIIOCOOJICHUI y OPraHU3MOB.
Apomoph 036l 1 HAKOATANITAIUH.
Bunu BunoobOpazoBanue.

Kputepun Buga. OcHoBHBIE (HOPMBI
BHJI000pa30BaHus: reorpapuyeckoe,
HKOJIOTMYECKOE.

demoncmpayuu:

Tabnuysl u cxemol:
«IIpucnocobIeHHOCTh OPTaHU3MOBY,
«T'eorpaduueckoe Bu1000pa3oBaHuey,
«IKOJIOTUYECKOE BUI000PA30BAHUEY.
Obopyodosanue:

koJutekius «IIpuMepsl 3amuTHRIX
IPUCTIOCOOTIEHUN Y )KUBOTHBIXY,

PackpsiBaTh comep:kaHue TEPMUHOB U
MOHSATUMN: TPUCTIOCOOJIEHHOCTb,
MTOKPOBUTEIILCTBCHHAS U
npeocTeperaroiias OKpacka,
MacKUpOBKa, BUI000pa30BaHuUE.
OnuceiBaTh MEXaHU3M BO3SHUKHOBEHUS
MPUCTIOCOOJICHUI Y OpTraHU3MOB.
BBISBIATE 110 M300paKEHUSAM, Ha KUBBIX
1 (DUKCHPOBAHHBIX TIpemapaTax IpUMEphbI
MPUCTIOCOOIEHHOCTH PACTEHUN U
KUBOTHBIX K YCJIOBHSIMCPEIbI
OoOUTaHMS, TOKA3bIBaTh OTHOCUTEIHHYIO
1e7IeCO00Pa3HOCTh MPUCITIOCOOICHUIM.
XapaxkTepu3oBarb CIOCOObI U
MEXaHU3MbI BUI000pa30BaHUS;
OTHMCHIBATh M CPABHUBATH OCHOBHBIC
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KOJUIEKIUSI HACEKOMBIX C pa3IMYHbIMU
TUTIAMH OKpACKH; HAOOp IJIOJ0B U
CEMSIH.

Jladopamopuwvie u npakmuyecxkue
paoombol:

JlaboparopHast pabota Ne 2. «Onucanue
IPUCIIOCOOIEHHOCTH OpTaHu3Ma U €e
OTHOCHUTEILHOTO XapaKTepa

(OpPMBI 3KOJIOTHYECKOTO H
reorpaguuecKoroBH1000pa30BaHUs

1.7

HampaBnenus u mytn
MaKpO3BOJIIOLNH

MakposBomtonus.

DopMbI HBONTIOIUU: PUIETHYECKAS,
JTUBEPTECHTHAs, KOHBEPTEHTHAS,
napayuenbHas. HeoOpatumocTtsb
sBomtonuu. [Ipoucxoxnenue

OT HeCMeIuaIu3uPOBAHHBIX
MIPEIKOB.

[Iporpeccupyromas cenuain3anus.
AnanTuBHas paaualus.
demoncmpayuu:

llopmpemuwr: A. H. CeBepuios.
Tabnuywl u cxemvl: «ApoMopho3bD»,
«Manoamanranuny, «O0mas
JIeTeHEPALTS.

Obopyoosanue: moaenb «OCHOBHBIE
HaIpaBJICHUsI IBOJIIOIIUNY; 00BEMHAS
Mozesib «CTpoeHHEe ToJIOBHOIO MO3Ta
MO3BOHOYHBIX)

PackpsiBaTh conepkaHue TEPMUHOB U
MOHATUI:MAKPO3BOIIOLHS, (PUIOTEHES,
OMOJIOTMYECKHI TTporpece U perpecc,
apoMopdo3, uanoaaanTaIus,o0mas
JIeTeHepalvs, aJanTuBHAsT paualusl.
XapaxkTepu3oBarb (OPMbI SBOJTIOLIUH.
BrisiBnsiTe apomopho3bl 1
UMO0AIaNTallid YPACTCHUN U
KUBOTHBIX.

CpaBHHMBaTh OMOJOTHYECKUN ITPOrpecc
u Ouojorudeckuit perpecc, apomopdos,
UIM0aJaNTalUI0 U OOIIYIO
JIeT€HEPALMIO.

BBISBIIATE B3aUMOCBSI3H MEXTY MY TSIMHU
Y HaIPaBJICHUSIMU JBOJIIOIIHH

Y PACTEHMH U KUBOTHBIX

Hroro yacos 1o teme
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Tema 2. Bo3HUKHOBeHUEe M pa3BUTHE )KU3HHM Ha 3emuie

2.1 | UcTopus xKu3HU

Ha 3emJje ¥ METOIbI
€€ U3yUYCHU.
I'nnoresnl
MPOUCXOKICHUS
’KU3HU Ha 3emie

2

JloHay4yHble TIpeACTaBICHUS

0 3apOXKIEHNHU KU3HHU. HayuyHbie
THUII0TE3bl BOSHUKHOBEHHUS KU3HU

Ha 3emJie: aOMOTeHe3 UITaHCIIePMUs.
XuMu4eckasi SBOJIFOLIMSL.
AOHMOTEeHHBIM CHUHTE3 OPraHUYeCKUX
BEILIECTB U3HEOPTaHUYECKHUX.
DKCNEepUMEHTAIBLHOE TTOJITBEPKICHHUE
XUMHYECKOU ABOJIIOLIMH.

HavanpHbie 3Tansl OMOI0TrHYeCKOi
somonnu. ['unoreza PHK- mupa.
dopmMupoBaHrEe MEMOPAHHBIX CTPYKTYP
1 BO3HUKHOBEHHE MPOTOKJIECTKH.
[lepBble KJIETKU U UX IBOJIIOIHSI.
DOopMUPOBAHUE OCHOBHBIX TPYIIIT
JKUBBIX OPTaHU3MOB.
demoncmpayuu:

llopmpemuoi.:

®. Penu, JI. ITactep, C. Mumnnep,
A. U. Onapus, I. IOpu.

Tabnuywvt u cxemvt: «BO3HUKHOBEHHUE
CoaHEYHOM CHCTEMBI»,

«Pa3BuTHE OpraHUYECKOrO MUpPay,
«PacturenpHas kieTka», « KuBoTHas
KieTka», «IIpokapruornueckas
KJIETKa»

PackpbiBaTh conep:kaHne TEPMUHOB U
MOHSTHI: KpeallnoHn3M, a0uoreHes,
BUTAJIU3M, [TaHCTIEpMUsi, OUOTI033,
KOallepBaThl, MPOOUOHTHI, CAMOHOTEHES.
XapakTepu3oBarb METOJIbI U3yUCHUs
HCTOPUYECKOTO MPOIUIOTO 3€MJIN.
[lepeunciiATh OCHOBHBIE ATAIlbI
XUMHUYECKON MOMNOJIOTUYECKOM
HBOJIIOLIMH.

W3narars conep:kaHue TUIoTe3 U TEOPUi
BO3HMKHOBEHUS KU3HU Ha 3eMJie
(KpealoHMU3Ma, CaMOIPOU3BOIBHOTO
3apOKJIE€HUS (CIOHTAHHOTO),
naHcrepmuu, runore3sl PHK-mupa).
OmnuceiBath 3kcnepuMenTtsl C. Muiiepa
u I'. FOpu 1o noayyeHnro OpraHnyecKux
BELIECTB U3 HEOPTaHUYECKUX ITyTEM
aOMOTeHHOTO CUHTE3a
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2.2

OCHOBHEI€ dTaIlbI
SBOJIIOLINH
OpPraHUYECKOTO MHUPA
Ha 3eMJie, pa3BUTHE
KU3HH T10 DpaM |
nepuoaam

PazBuTHe XU3HU Ha 3eMIIE IO 3paM U
nepuonaM. Karapxeii. Apxeiickas

1 npotepo3orckas 3psel. [laneo3oickas
apa U e€ Mepuobl: KEMOPUHCKUH,
OPIAOBUKCKHUH, CUITypPUNCKHH,
JIEBOHCKUI, KAMEHHOYTOJIbHBIM,
IIEPMCKUH.

Me3so301ickas 3pa U €€ NePUOIBI:
TPUACOBBIM, FOPCKUI, MEITOBOM.
Kaitno3zolickas 3pa u €€ nepuozsl:
MajJ€0reHOBbIM, HEOICHOBBIM,
AHTPOIOTEHOBBIM.

XapakTepucTyKa KJIuMmara u
re0JIOTMYECKUX MporeccoB. OCHOBHBIE
ATaITbl HBOJIIOIIUN PACTUTENBHOTO U
YKUBOTHOTO Mupa. ApoMop(do3bl

y pacTeHui U )KUBOTHBIX. [losiBIEHNE,
pacuBET U BBIMUPAHUE TPYII KUBBIX
OpPraHu3MOB.

demoncmpayuu:

Tabnuyer u cxemol: «PazButne
OPraHUu4eCKOr0 MUPay,
reOXpOHOJIOrMYecKas TabImua;
KOJIEKIHS «DOpPMBI COXPaHHOCTH
MCKOIAEMbIX KUBOTHBIX U PACTCHUI.
Jlabopamopusie u npakmuueckue
paoombol:

PackpeiBarh conmepkanue TEpPMUHOB U
MOHSATHIA: J0H, 3pa, NEPUO,
apomMoph03bl, UAMOATANTAIIUH.

3HaTh MOCIEA0BATENBHOCTh JOHOB:
Karapxewu, apxeu, mpoTepo3ou,
banepo3oii; Ip: apxeickas,
IIPOTEPO30MCKasl, AJIEO30MCKas,
ME3030MCKasi, KAWHO30MCKas; IEPUOJIOB:
KeMOPHUICKUNA, OPJIOBUKCKHA,
CUJIypUHCKUH, JEBOHCKUH,
KAMEHHOYTOJIbHBIN, IEPMCKH,
TPUACOBBIM, FOPCKHI, MEITIOBOH,
MaJICOTCHOBBIM U HEOICHOBBIH,
AHTPOITOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHUS
B Pa3BUTUHU OPraHUYECKOTO MHUPA

I10 ApaM M MEPUOJIAM T'€OJIOTUYECKON
MCTOPHH; ITAIbI Pa3BUTHUS
PaCTUTEIBLHOTO U KUBOTHOTO MUPA.
Boinenuts riaBHbie apomMopdo3bl
PACTEHUM U )KUBOTHBIX.

CpaBHuBaTh MEXKIy COOOM
MPEACTABUTENECH CUCTEMAaTUYECKUX
TPYII OPTaHU3MOB, BBISIBIISITH YEPThHI
YCIOKHEHUS U TIPUCTIOCOOICHHOCTH
K YCIIOBUSIM >KU3HU
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[IpakTrueckas padora Ne 1. «3yuenue
MCKOIIAEMBIX OCTaTKOB PACTEHHUN U
KUBOTHBIX B KOJUICKIIMSIX).

DKCKypcHs «IBOJIIOLUS OPraHUYECKOTO
Mupa Ha 3emJie» (B €CTECTBEHHO-
HAy4YHbI HMIJIMKpAaeBEIUECKUN My3€eil)

2.3 | CoBpemeHHas Cucrema OpraHn4eCcKkoro MUpa Kak PackpbiBaTh conepxaHue TEPMUHOB U
cCUCTEMA oTpakeHHe BOOUU. OCHOBHbBIE MOHSATUI:CUCTEMATHUKA, UCKYCCTBEHHAS U
OpraHUYECKOro Mupa CUCTEMAaTHYECKUE TPYIIbl OPraHU3MOB. | €CTECTBEHHAs Kiaccudukanus, OuHapHas

emoncmpayuu: HOMEHKJIATypa, TPUHIUI
Tabnuywvl u cxemwvr: «COBpeMEHHas MEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOrO0 MHUPA» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPraHMYeCKOro MHpa
2.4 | DBomronus YesnoBeKa DBOJIIOLIMS YENOBEKA. AHTPOIIOIOTHS PackpsiBaTh conepkanvue TEPMUHOB U

(anTpOMOreHe3)

KaK Hayka. Pa3BuTue npencraBieHuin
0 TIPOUCXOKICHUH YeJIOBEKAa. MeTOobI
M3ydeHus1 aHTpornorenesa. Cxoncrsa u
pa3iinuusl 4eJIOBEKA U JKUBOTHBIX.
CucTeMaTu4ecKoe MOJIOKEHUE YETIOBEKA.
[demoncmpayuu:

llopmpemor: Y. JlapBuH.

Tabnuywst u cxemwvr: «CpaBHEHHE
AHATOMUYECKHUX YEPT CTPOCHUSA
YeJI0OBeKa U YEJI0BEKOOOPa3HBIX
00e3bsHY.

Obopyodosanue: CIETKU WU
M300paKeHUsI KAMEHHBIX OpYAUil

MOHATHUI:aHTPOIIOJIOTHSI, aHTPOTIOTEHE3,
yesoBek pasymHbiii(Homo sapiens),
MPSIMOXOXKJICHUE, BTOpasi CUTHAJIbHAS
cUCTEMA.

[lepeunciiaTh 3a1a4M aHTPOMOJIOTHH,
ATAIbICTAHOBIICHUS] U PA3BUTHUS
MPEACTABICHUN O MPOUCXOXKICHUN
YeJI0BeKa.

N3narate OCHOBHBIE MOJIOKEHUS
teopun Y. JlapBuHa, KpUTHUYECKHU
OIICHUBATh HEHAYUYHYIOUH(POPMAIIHIO
O MPOUCXOKICHUU YEIOBEKA.

3HaTh CUCTEMATUYECKOE TOJIOKEHHE
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MEepBOOBITHOTO YEJIOBEKA: KAMHU-
qorepsl, pyouiia, ckpebiia

Buaa Homo sapiens, nepeyuciisiTh €ro
MOp(OJIOr0-aHaTOMUYECKUE TIPU3HAKU
pa3HOro YpoBHS (THUII, KJIACC, OTPSA

u Jp.).

YcraHaBnMBaTh YEPTHI CXOACTBA U
pa3IM4YMifueIoBeKa U KUBOTHBIX.
OOBSICHATD U OLICHUBATH 3HAYCHHE
HayYHBIX 3HAHUN O MMPOUCXOXKICHUH
YeJIOBEKa JIJIsl IOHMMAaHUSI MECTa M POJTH
4eJIoBeKa B MPUPOJIES

2.5

JIBHKy1IME CUIIBI

(pakTopsr)
aHTPOIIOTeHe3a

JBrxyiye cuibl ((hakToph)
aHTpornoreHe3a. Hacienctennas
W3MEHUYHUBOCTh M €CTECTBEHHBIN 0TOOP.
OO6miecTBeHHBIN 00pa3 KU3HU,
M3TOTOBJIEHWE OPYAUN TPYyaa,
MBIIICHUE, PEYb.

demoncmpayuu:

Tabnuyer u cxemol: «CpaBHEHHE
aHATOMHYCCKUX YEPT CTPOCHUS YEIIOBEKa
Y 4eJIOBEKOOOPa3HbIX 00E3bsIHY,
«OCHOBHBIC MeCTa MaJICOHTOJIOTUIECKHUX
HAXOJIOK TTPEIKOBCOBPEMEHHOTO
YEIIOBEKay.

O0opyaoBaHue: MYISKU
«ITpoucxoxaeHre yemoBeka
(MasIeOHTOIOTUYECKIE HAXOIKH )»

PackpeiBarh copepkaHue TEPMUHOB U
MOHATUH: (PAKTOPBI aHTPONOTEHE3A,
IPyNHIoBOe COTPYAHUYECTBO, PEUb,
OpyIHMHAS IEATCTLHOCTD,
noJMMOp(pu3M.

XapakTepu3oBaTh ABUKYIINE CUIIBI
((paxTopsl) aHTpOIIOTEHE3A!
OMOJIOTHYECKHUE U COIlUaNbHEIC,
CpaBHUBATh UX MEXIY COOO0M
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2.6 | OcHoBHBIE CTaguU OCHOBHBIE CTAJIMH U BETBH 3BOJIOLUN PackpsIBaTh comep:kaHue TEPMUHOB U
ABOJIIOLIMM YEJIOBEKA YeJIOBEKa: aBCTPAJIONNUTEKH, YenoBek IIOHATUI: aBCTPAJIONNTEK, YEJIOBEK

yMeJbIi, Ye0BeK MpsIMOXO TSN, YMEJIbIN, YETIOBEK MPSIMOXOISIIIUN,
YenoBek HeaHaepTanbCKui, YenoBek HeaHJiepTaJiell, KpOMaHbOHEIL,
pa3yMHBI COBPEMEHHOTO THIIA. HEOJIMTUYECKAsl PEBOJTIOLIMS,
Haxonku McKomaeMbIX OCTaHKOB, NEepBOOBITHOE UCKYCCTBO.
BpEMsI CYIIECTBOBAaHUSA, 00JIACTh XapakTepu3oBaTh U CPAaBHUBATH MEXKIY
pacnpocTpaHeHus, 00bEM IOJIOBHOTO cO0Ol OCHOBHBIE CTAIUU IBOITIOLUU
Mo3ra, 00pas3 JKU3HH, OPYIHSL. YeJI0BEKa: XPOHOJOTMYECKHI BO3PacT,
emoncmpayuu: apeas pacupocTpaHeHus, 00bEM
Tabnuyer u cxemovl: «OCHOBHBIE MecCTa TOJIOBHOTO MO3ra, 00pa3 *U3HHU U
MAJICOHTOJIOTMYECKUX HAXOJIOK MPEAKOB | OPYaAus Tpynaa
COBPEMEHHOI'0 YEJIOBEKA,
«JlpeBHenme ronn», «JpeBHue
monn», «llepBble COBPEMEHHBIE JIFOIM.
OO6opynoBaHue: MyIsHKA
«ITpoucxoxaeHue yenoBeka (Or0CTbI
aBCTPAJIONUTEKA, MUTEKAHTPOIA,
HEaHJepTaJIblIa,KPOMAaHbOHIIA); CIETIKU
WK 1300pakeHHs] KAMEHHBIX OpYIuid
NEepPBOOBITHOTO YEJIOBEKA: KAMHU-
qorrepsl, pyouia, ckpebdia

2.7 | UenoBeueckue pacel Yenoseueckue pacbl. OCHOBHBIE PackpeiBarh conepxaHue TEpMUHOB

Y TIPUPOJIHBIE
azanTanuy 4ejaoBeKa

OO0JIbIIME PAChl: €BPONIEOUTHAS
(eBpaswuiickasi), HETpO-aBCTPAIOUTHAS
(9KBaTOpHANIbHAS ), MOHTOJIOHTHAS
(a3uarcko-aMepUKaHCKas).

Y TIOHATHUW:PAChI, PACOTEHES, COLUAII-
JIApBUHU3M, PACU3M, METHUCAIIUS.
Xapakrepu3oBaTb U CPaBHUBATh
MPEICTAaBUTEIECUYEIIOBEYECKUX pac,
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YepTsl MPUCTIOCOOICHHOCTH
MIPEACTABUTENIEN YETIOBEYECKUXPAC

K YCIIOBUSIM CYILIECTBOBaHUA. ENMHCTBO
yenoBeueckux pac. Kputuka
COLIMAJBHOTO TAPBUHU3MA U pacu3ma.
demoncmpayuu:

Tabnuywvt u cxemvr: «YemoBeueckue
pacbD»

pPacKpbIBaTh MPUYNHBI 1 MEXAHU3MBI
pacoreHesa, nepeyucisiTb U TPUBOAUTH
IPUMEPHI MIPUCITOCOOIEHHOCTH YeIOBEKa
K YCJIOBUSIM CPE€JIbl, TIPUMEPHI
MPUCIIOCOOUTEIIBHOTO3HAYEHUSI PACOBBIX
MIPU3HAKOB.

Jloka3eiBaTh €AMHCTBO BUAa Homo
sapiens, Hay4YHyI0 HECOCTOSATEIbHOCTh
PACOBBIX TEOPHUH,UICH COLMATBLHOTO
JApBUHU3MA U pacu3ma

Hroro yacoB 1o teme

9

Tema 3. OpranusMbl 1 OKpY:Kal0IIas cpeaa

3.1 | Okonorust Kak Hayka | DKoyorusl Kak Hayka. 3ajauuu pas3zieiibl |PackpbiBarh copep:kaHuE TEPMUHOB U
HKOJIOTUH. MOHSATUI: SKOJIOT U, ITOJIEBBIE
MeTonbl SKOJIOTHYECKUX UCCIEN0BAaHUM. | HAOIIONEHUS, SKCIIEPUMEHTHI,
DKOJIOrMYeCKOe MUPOBO33PEHUE MOHUTOPUHT OKPYKaroIIeil cpesibl,
COBPEMEHHOTI'0 YEJIOBEKa. MOJIEJIMPOBAHUE, IKOJIOTUUECKOE
/emoncmpayuu: MHPOBO33pPEHUE.
llopmpemui: A. T'ymMO0nbaT, Ilepeuncnars 3aga4n 3KOJIOTUH, €€
K. ®@. Pynbe, 3. ['ekkens. paszeibl UCBSI3U C IPYTUMU HayKaMH.
Tabnuyer u cxemor: xapra «lIpuponnsie | XapakTepu3oBaTh METOIbBI
30HBI 3eMII HKOJIOTUYECKUX HCCIIEOBAaHUIN

3.2 | Cpenbl oOUTaHUS U | Cpenbl oOUTaHMs OPraHU3MOB: BoAHAs, | PackpbiBarh conepxaHue TEPMUHOB

HKOJIOTUYECKHUE
(dakTopsI

HA3eMHO-BO3/yIIIHAs, TIOYBEHHAS,
BHYTpHU-OpTraHu3MEHHasl.
Okonorudeckue (HakTopsl.
Krnaccudukammst 3KoI0TnaecKux

U TIOHSATHI:Ccpesia 0OuTaHusl,
HKOJIOTUYECKHUE (PAKTOPBI,
OMONOTUYECKUI ONTHUMYM,
OTrpaHUYMBAIOIINN (JINMUTHPYIOILIUIN)

66



®denepanpHas pabodas nporpamma | buonorus. 10—11 kimaccer (6a30BbIi ypOBEHB)

¢dakTopoB: abuoTnyeckue, OUOTHUECKHE
U aHTPOTIOTEHHBIE.

JlelicTBHE KOIIOTMUECKUX (PaKTOPOB

Ha OPTaHU3MBI.

demoncmpayuu:

Tabauywvl u cxemol: «CpenploOUTaHUS
OpPraHU3MOBY

dbakrop.

XapakTepu3oBaTh yCIOBUS CPE
oOHUTaHUs OPraHU3MOB;
KJIaCCU(UITUPOBATh U XapaKTePU30BaTh
HKOJIOTUYECKHE (PaKTOPHI: A0MOTUYECKHE,
OMOTHYECKHUE U aHTPOIOTCHHEIE.
OmmceIBaTh IEUCTBUE YKOJIOTUICCKUX
(hakTOpOBHA OpPraHU3MBI.
XapakTepu3oBaTb 0COOCHHOCTH
CTPOECHUS U KU3HEIESITEIILHOCTH
pacTEeHUN U KUBOTHBIXPA3HBIX Cpe
oOHnTaHusA

3.3

Abuornyeckue
(akTopsI

Abuoruyeckue (hakTopbl: CBET,
TeMIepaTypa, BIaKHOCTb.
®dotonepuoamsm.IIpucnocobnenus
OpPraHu3MOB K JIEHCTBUIO a0MOTHYECKUX
dakTopoB. bruonornyeckuepuT™MBI.
demoncmpayuu:

Tabnuywvl u cxemwvl: «DOTONEPUOAUIMY.
Jlabopamopuvie u npakmuyeckue
paoomol:

JlaGoparopHast pa6ora No 3.
«Mopdonorudyeckre 0COOEHHOCTH
pacTeHui U3 pa3HbBIXMECT OOUTAHUS.
JlaboparopHast pa6ota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCay

PackpriBaTh coaepkaHue TEPMUHOB H
MOHATUI: a0MOoTUYECKHE (PAKTOPHI,
dhoTonepuroausM, OMOJTOTUUECKUE
PUTMBI.

AHanu3upoBarh JeMCTBUE CBETA,
TEeMIEepPaTypbl, BIAKHOCTH HA OpPraHU3MbI
U TIPUBOJUTH MTPUMEPHI
MPHUCTIOCOOICHHOCTH OPTaHU3MOB.
[TpoBonuTH OMOTOTHUECKIE HAOTIOICHISI
1 0pOPMIISTE pe3yabTaThl MPOBEAEHHBIX
HaOJTIOEHUI
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3.4 | buotnueckue buotnueckue daxropsl. Buab PackpsIBaTh conepkanue TEpPMHUHOB
(axTopbl OMOTHYECKUX B3aUMOJICHCTBHIA: Y TIOHATUN:0NOTHYECKHE (PaKTOPBI,
KOHKYPEHLUS, XUITHUYECTBO, CHMOMO3 U | XMIIIHUYECTBO, TAPA3UTU3M,
ero (popmel. [lapazutusm, koonepanus, KOHKYpPEHLIUS, MyTyaJlu3M, CAMOMO3,
MyTyaJIi3M, KOMMEHCAIU3M KOMMEHCAJIU3M, HaXJI€OHUYECTBO,
(KBapTHPAHCTBO, HAXJICOHMYECTRO). KBapTUPAHCTBO,AMEHCAJIN3M,
AMeHcan3M, HEUTPaAIU3M. HEUTPAIIU3M.
3HayeHne OMOTUYECKHUX Xapakrepu3zoBaTbh OMOTUYECKHE
B3aUMOJICVCTBUM JUIs CYILIECTBOBAHUS (dakTopbl U BUJBIB3aUMOOTHOILIEHU I
OpPraHU3MOB B ITPUPOJIHBIX COOOMIECTBAX. | MEXK]ly OpraHU3MaMu; IPUBOAUTH
emoncmpayuu: IIPUMEPBI B3aUMHOMU
Tabnuywvl u cxemol.: «llumesplie Henm» MPUCTIOCOOIEHHOCTH OPTraHU3MOB.
CpaBHMBaTh MEX]y cOOOW BU[BI
OMOTHYECKUXB3aUMOIEHCTBUN
OpraHu3MOB
3.5 | Okosornueckue DKOJIOTMYECKNE XAPAKTEPUCTUKH PackpbiBarh conepxaHue TEPMUHOB U
XapaKTEePUCTUKHU nonyssiqui. OCHOBHBIENIOKA3ATEIN MTOHATUM: TTONYJIALIUSA, YACIECHHOCTb,

BUJA U TIOMYJISIIIAN

HNOMYJISIUU: YUCIIEHHOCTD, INIOTHOCTb,
POXAAEMOCTb, CMEPTHOCTD, TPUPOCT,
Murpanus. JluHaMmuka 4MCI€HHOCTH
MOMYJSLMUA U €€ PErysiusl.
demoncmpayuu:

Tabnuyer u cxemor: «Ilomynsuumny,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTU
NOMYJSALMA UHPY30pUU-TY(DETBKID.
Jladopamopuwvie u npakmuyeckue
paoombol:

IJIOTHOCTh, POKJIAEMOCTh, CMEPTHOCTB,
NPUPOCT, MUTPALIMS, TUHAMHUKA
YUCIIEHHOCTH TMOMYJISAIUU.
XapakTepu3oBaTh OCHOBHBIE MOKA3aTeIn
Y DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISIIIUU; OMUCHIBATH MEXAHU3MBbI
PEryJIsiLiiK YUCICHHOCTHU MOMYIISIUU
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[IpakTuueckas padora Ne 2. «Iloacuér
MJIOTHOCTH MOMYJISIIAM pa3HbIX BUIOB
pPacTEHUIN»

Htoro yacos 110 Teme

5

Tema 4. Coo011eCTBA U DKOJIOTHYECKHE CUCTEMbBI

4.1 | CooOectBa 1 Co00111eCTBO OpraHU3MOB — OHOLIEHO3. PackpbiBaTh conep:kaHne TEPMUHOB U
OpraHu3MOB CTpyKTypbl OMOIIEHO3a: BUIO0BAS, MOHATHI:0MOIIEHO3, YKOCUCTEMA,
MPOCTPAaHCTBEHHAs, TpohuuecKas OMOTeOIIeH03, BUIBI-TOMUHAHTHI,
(nuieBasi). Buapl-moMUHaHTEI. HKOJIOTUYECKasl HHUIIIA.
Ces3u B OHOIIEHO3E. XapakTepu3oBarb OUOIICHO3
/lemoncmpayuu: (coo011ecTBO), €r0 BUOBYIO,
Tabnuysl u cxemwl: «llumeBbie nenm, MPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«buOIIEHO3: COCTaB U CTPYKTYypay. CTPYKTYPBHI.
Obopyoosarue: MOACITb-aIITIAKAITAS OOBICHATH POJTH KOMITOHCHTOB
«TunnyHbie OMOIIEHO3bIY; Tepbapuii OuoIIeH03a B MOICP)KAHUH €TO
«PacTuTtenbHble COOOIECTBAY; CTPYKTYPBI M CYIIICCTBOBAHUS
KOJIIEKIIUS «BbHUOIIeHO3» Ha ONpeneaEHHOW TEPPUTOPHH.
OOBICHATH OMOJIOTUYECKUM CMBICI
SPYCHOCTH MIJTUCTOBOW MO3aWKH.
CpaBHHBaTh KOMIIOHEHTHI OMOIICHO30B,
WX BUIOBYIO, MPOCTPAHCTBEHHYIO M
TPOPUUIECKYIOCTPYKTYPBI, CBSI3U MEXKIY
OpraHu3MamMu
4.2 | DKOCUCTEMBI U 2 DKOJOTUYECKUE CUCTEMBI (3KOCUCTEMBI). | PackpbiBaTh copep:kaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYLLIECTBOBAHHUS

ITousaTre 00 PKOCHUCTEME U
OHMOreOIIEHO3E.
DYHKITMOHAIEHBIE KOMITOHEHTHI

TMOHSATUH: DKOCHUCTEMA, OMOTEOIICHO3,
MPOAYIIEHTHI, KOHCYMEHTBI, PEIYIICHTHI,
TpoUIECKrEe YPOBHH, TTUIIICBAS
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HKOCUCTEMBI: IPOAYLIEHTbI, KOHCYMEHTBHI,
PEeIYLICHTHI.

KpyroBoport BeiecTB 1 MOTOK SHEPTHUH
B DKOCHCTEME.

Tpoduyeckue (MUIIEBHIC) YPOBHH
sKocHCTeMBI. [IuIeBbIe 1IeNH U CETH.
OCHOBHBIE TTOKa3aTeNId YKOCHCTEMBI:
ouomMacca, IpOAYKIHs. IKOJIOTHICCKUE
MAPaMUJIBL: IPOTYKIIMH, YACIICHHOCTH,
ouomacchl. CBOICTBA YKOCUCTEM:
YCTOMYHUBOCTH, CAMOPETYIISIIIUSA,
pa3BUTHE.

Cykueccusi.

[demoncmpayuu:

Ilopmpemuwr: A. JIx. Tencnu,

B. H. Cykaués.

Tabnuywvl u cxemwl: «IlpupoaHsie
coobmecTBay, «llenmu muradnusy,
«IKOJIOTMYECKast MUPAMUIA»

[Eb U CETh, YKOJIOTUYECKUE
nupamubl, OmoMacca, mpomayKIus,
CYKIIeCCHSI.

XapakTepu3oBaTh CBONCTBA HIKOCUCTEMBI
(e€ crmoCOOHOCTD K JITUTEIBHOMY
CaMOIIOACPKAHUIO, OTHOCUTEIHHO
3aMKHYTBIA KPyTOBOPOT BEIIECTB,
HE00XOMMOCTh TOTOKA YHEPTUN ).
CpaBHUBaTh MACTOUIIHBIC U ICTPUTHBIE
NUIIEBbIE LIENH, TPOPUUECKHUE YPOBHU
HKOCHUCTEMBI.

Paznmmuate mupamMuapl POAYKITHH,
MUpaMUIbl YUCICHHOCTH M TTHPAMHUJIBI
Ounomacchl.

CocTaBiATh 1ETH U CETH MUTAHMUSL.
IlepeunciiATe CBOMCTBA SKOCUCTEM:
YCTOMYHUBOCTH, CAMOPETYJISIIHS,
pa3BuTue (CyKieccus).

OmnuceIBaTh MEXaHU3M TMOICPIKAHUS
paBHOBECHS B SKOCHCTEMaX.
XapakTepu3oBaTh CYKIIECCUU, BBISBIISTh
MPUYHHBI U 00TIIHE 3aKOHOMEPHOCTHU
CMEHBI IKOCUCTEM

43

ITpuponusie
JKOCHUCTEMBI

IIpuponHbie H3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€EP.
DKocucTeMa XBOMHOTO WU
LIMPOKOJIMCTBEHHOTIO JIECa.

PackpbIBaTh copep:kaHue TEPMUHOB U
MOHSITUI: BOIHBIC YKOCUCTEMBI,
OmMoreoIeH03bl, PUTOTIIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.

70



OenepanpHas paboyast mporpamma | buonorus. 10—11 knaccel (6a30BbIi YpOBEHbB)

demoncmpayuu:

Tabnuysl u cxemul: «IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO JIECAY,
«JKOCUCTEMA XBOMHOTIO JIECA,
«buHo1IeH03 BOTOEMAY.

Obopyoosanue: TepOAPUH M KOJUTCKITHH
pPacTEHN U JKUBOTHBIX,
MPUHAJJICKAIINX K Pa3HbIM
HKOJIOTMYECKUM TPYyIIIaM OJHOTO BUIA

[IpuBOAUTH IPUMEPHI IPUPOTHBIX
HKOCHCTEM CBOEU MECTHOCTH.
CpaBHUBaTh Ha3€MHBIE U BOJIHbBIC
HKOCUCTEMBI; OPTaHU3Mbl, 00pa3yroIIue
pasHbie TpoUueCcKue YpOBHU

4.4 | AHTpOIIOTEHHBIE AHTPOITOT€HHBIE SKOCHCTEMBI. PackpsIBaTh conep:kaHue TEPMUHOB U
DKOCUCTEMBI ATpPO3KOCHUCTEMBI. MOHSATUI: aHTPOIIOT€HHAs KOCUCTEMA,
VYpboskocucremsl. buonornueckoe u arpo3KoCcUcTeMa, ypOO3KOCUCTEMA,
XO3SHCTBEHHOE 3HAYCHHUC OouopasHoobpasue.
arpo3’KOCUCTEM U YPOOIKOCHUCTEM. XapakTepu3oBaTh arpO’KOCUCTEMBI U
buopasznoobpaszue kak haktop ypPOOIKOCUCTEMBI, 0OCOOCHHOCTH MX
YCTOMYMBOCTH 3KocHcTeM. COXpaHEHHE | CYIIECTBOBAHUS.
OMOJIOTUYECKOTO pa3HOOOpa3us [IpuBOANTE IPUMEPHI AHTPOIIOTEHHBIX
Ha 3emuie. HKOCHCTEM CBOEW MECTHOCTH, OIHCHIBATh
emoncmpayuu: MX BUJOBOM COCTaB U CTPYKTYDY.
Tabnuywvl u cxemovl. K ATPOLIEHO3Y. CpaBHUBATh COCTaB U CTPYKTYPY
Obopyoosanue: komiekuus «Bpenurenu | mpUpOIHBIX 3KOCUCTEM U
BOKHEUIINX CEIBbCKOXO3SIMCTBEHHBIX arpod3KOCUCTEM, arpO’IKOCUCTEM U
KYJBTYP» ypOo3KOoCcHUCTEM
4.5 | buocdepa — VYuenue B. 1. Bepuaackoro o 6uocdepe. | PackpbiBarh copep:kaHue TEPMUHOB U
rio0anpHas ['panutbl, COCTaB U CTPYKTypa NMOHATUH: Onocdepa, )KUBOE BEIIECTBO,

YKOCUCTEMA 3EMITU

ouocdepsl. JKuBoe BEIIECTBO U €ro
bynkuuu. OcobeHHOCTH 6rochephl Kak

JTUHAMHUYECKOE PABHOBECHE.
OuenuBars Bkiag B. 1. BepHaackoro
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100aTbHOM SKOCUCTEMBI.
JlnHamMuueckoe paBHOBECHE U OOpaTHAs
CBsI3b B Onocdepe.

emoncmpayuu:

llopmpemur: B. V1. BepHaackui.
Tabnuyst u cxemor: «OOIIAs CTPYKTYpa
ounocdepr», «Pacrpocrpanenue KU3HU
B buocdepe», «O30HOBBIN PKpaH
onochepb»

B CO3/laHu€ yueHus o buocdepe.
XapakTepu3oBaTh cOCTaB OMOChepHl,
(yHKIMH KMBOTO BelecTBa Ornocdepbl
W ONIPENeIIATh (Ha KapTe) 00JIaCTH €ro
HAuOOJBIIET0 PaCIPOCTPAHECHHUS.
[TpuBOIUTE IPUMEPHI MPOSBICHUS
(YHKUUMI XKUBOTO BElIECTBA OMOCHEPHI,
OMOTreOXMMHUUECKOM JIeATEIIbHOCTH
YeNIOBeKa.

[lepeuncnsTe 0cOOEHHOCTH OHOC(EPDI
KaK INI00AJIbHOM SKOCUCTEMBI 3eMITU

4.6 | 3akOHOMEPHOCTHU KpyroBopots! BeliecTs u PackpeiBarh conepkanne TEpPMUHOB U
CYIIIECTBOBAHHUS OMOTCOXMMUYECCKHE IUKITBI DJIEMECHTOB MOHSITUH: IIEJTOCTHOCTh Onochepsl,
ouochepsl (ymepona, a3ota). KPYTOBOPOT BEILIECTB,

3oHaIbHOCTH OMOCheprbl. OCHOBHbBIC OMOT€OXUMUYECKUE ITUKIIBI

OMOMBI CYIIIH. AIIEMEHTOB, 30HAIBHOCTh OUOC]EpHI,

/lemoncmpayuu: OMOMBI.

Tabnuywvl u cxemol: «Kpyrosopor OnuceiBaTh KPyroBOPOT BEIIECTB,

yriepoaa B ouochepe», «Kpyrosopor OMOTeOXUMHUYECKHUE ITUKIIBI a30Ta U

a30Ta B IPUPOJIC» yriepoaa B ouocdepe.
OOBACHITH MPUYUHY 30HATTLHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepU30BaTh OCHOBHBIC OMOMBI
CylIH 3eMJIn

4.7 | YenoBeuecTBO YenoseuecTBo B Ouochepe 3emin. PackpeiBarh conep;kaHue TEPMUHOB U

B Onocdepe 3emiu

AHTpPOTIOTCHHBIE H3MECHECHHSI
B Ouocdepe. I'modbanbpHbIC

MOHSITHH: AHTPOIIOI'CHHBIC U3MCHCHU S,
AKOJIOTUYECCKUM Kpu3uc, TII00aJIbHEIC
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HKOJIOTUYECKHE MPOOIEMBI.
emoncmpayuu:

Tabnuywl u cxemwi: «IIpumMepHbIe
AHTPOIIOTEHHBIE BO3IAECHCTBUS

Ha npupoay», « Baxxuenmme HCTOUHUKA
3arpsi3HEHUS BO3AyXa U IPyHTOBBIX
BoI», «IlouBa — BaskHeHIIas
cocraBistonias ouocheppn», «DakTopsl
Jerpaaanuu mnouny», «IlapHukoBbIi

s dexr», «DakTopbl paaO0aKTUBHOTO
3arpsizHeHus ouocdeps»; Kpachas
kHura P®, nzo0paxeHus1 OXpaHIeMbIX
BHJIOB PACTEHHUM U 5KUBOTHBIX

poOIEeMBI.

XapaktepuzoBath 0MOCHEpPHYIO pOJIb
YEJIOBEKa.

[IpuBOAUTH IPUMEPHI AHTPOIIOTEHHBIX
U3MEHEHHI B Orocdepe.

OneHnBaTh MOCIEACTBUS 3arPSI3HCHUS
BO3AYIIIHOM, BOMHOUW CPEAbl, N3MEHEHHUS
KJIUMaTa, COKPAIICHU
OoropazHoobpasus.

dopMynUpoBaThH COOCTBEHHYIO TTO3UIIUIO
10 OTHOIIEHUIO K IMI0OAJIbHBIM U
PETMOHAIBHBIM DKOJIOTUUECKUM
npo0OiieMaM, apryMEeHTHPOBATh CBOIO
TOUYKY 3pEHHSI.

Ha3piBaTh NPUYMHBI TOSBICHUS
[IPUPOIOOXPAHHOMN ITUKHU,

pacKpbIBaTh 3HAUCHUE Mporpecca

JUISL TTPEOJIOJICHUSI DKOJIOTUYECKOTO
Kpu3uca

4.8

Cocy1iiecTBoBaHUE
IPUPOIBI U
YyeJI0BeYeCTBa

CocymiecTBoBaHME MTPUPOIBI U
yenoBeuecTBa. CoxpaHeHUE
Omopa3HooOpasus Kak OCHOBA
ycTounBocTH 6nocdepbl. OcHOBa
paIMoHaIBHOTO yIPABICHUS
MPUPOTHBIMU PECYPCAMH U UX
ucnosib3oBanue. Jloctuxkenus Ouonoruu
U OXpaHa MPUPOJIBI.

PackpsiBaTh conep:kaHue TEPMUHOB U
IOHSATUI: pallMOHAJILHOE
IIPUPOIONOIB30BAHUE, YCTOMYUBOE
pa3BUTHE, KOOBOJIIOLIKS.
XapakTepu30BaTh palMOHAIBHOE
MCIIOJIb30BAHUE IPUPOAHBIX PECYPCOB;
OCHOBHBIE ITOJIOKEHUSI KOHLEIILIUU
YCTOMYHMBOTO PA3BUTHS
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demoncmpayuu:
Tabnuywl u cxemwvl: «buochepa n
YeJI0BEK»

Htoro yacos no teme 9
Pe3epBHoe Bpems 2
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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