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denepanpHas pabodas mporpamMma 1o yudeoHomy npeamety «buomorusy (6a30BbIi
ypoBeHb) (mpeameTHas o007acTh «ECTeCTBEHHO-HAaydHbIE TIPEAMETHD) (Haiee
COOTBETCTBEHHO — IporpamMma 1o OHOJIOTUH, OMOJOTHS) BKJIOYAET IMOSCHUTEIbHYIO
3aMUCKY, COAEpKaHUE OOYUEHMs, MIAHHUPYEMbIE Pe3yIbTaThl OCBOEHHUS MPOTPaMMBbI
1o OUOJIOTHH, TEMATHYECKOE TIJIAHUPOBAHHUE.

[TosicHuTenbHas 3amucka OTpakaeT OOIIMe LEeTH M 3aJa4l M3Yy4eHHs OHOJIOrHuH,
XapaKTEPUCTUKY TICUXOJIOTHYECKUX TMPEANOChUIOK K €€ U3YYEHHUI0 O0y4YarolUMHUCH,
MECTO B CTPYKType y4eOHOro IjlaHa, a TakKe MOAXOAbl K OTOOpY COJNepiKaHWs,
K OIPEACIICHUIO NIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue OOy4eHHSI PACKPBIBAET COJEpXKATEIbHbIC JIMHUU, KOTOPHIC
NpeaaraloTcs A 00s13aTeIbHOT0 U3YYEHHS] B KaXKJIOM KJacCe Ha YPOBHE CpPEIHErO
o011ero oopa3zoBaHus.

[Inanupyembie pe3yiabTaThl OCBOCHHS TPOrPaMMbI IO OWOJIOTMM BKJIFOYAIOT
JMYHOCTHBIE, METAIlPEAMETHBIC PE3yJIbTaThl 32 BECh MEPHOJ OOyYeHHS Ha YpPOBHE
cpenHero oOmero oOpa3oBaHMs, a TaK)Ke MPEAMETHBIC JOCTIKECHUS OO0YJaromierocs
3a KaX]IbIi Toj 00y4YeHusl.

HOACHUTEJIBHASA 3AIIUCKA

[Ipu pas3paboTke mporpaMMbl 1O OWUOJOTHU  TEOPETHYECKYID  OCHOBY
JUTSL OMpEEICHHUS TOAXO0A0B K (OPMHUPOBAHMIO COACpKAHUS Y4eOHOTO TMpeaMeTa
«buonorus» COCTaBUJIN: KOHLIENITyaJIbHBIE MTOJIOKEHUS OIrocC COO
0 B3aUMOOOYCJIOBIICHHOCTH LI€JIeH, COAEepKaHusl, pe3yJbTaTOB 00y4eHus: U TpeOOBaH Ui
K YPOBHIO IOATOTOBKH BBIITYCKHHUKOB, IOJIOXKEHHUS 00 OOIMMX IENIX M TMPUHIIHAIAX,
XapaKTEpU3yIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEeIHEro 00Iero oopa3oBaHus
B Poccuiickoit deneparuu, a Takke MOJIOKEHHS O crierpuke OMooruu, e€ 3HaYCHUN
B MIO3HAHWY KUBOU MTPUPOIBI K 00ECTICUCHHUH CYIIECTBOBAHUS Y€IIOBEYECKOTO OOIIECTRA.
CorymacHO Ha3BaHHBIM TOJIOKCHHUSIM OIPEIEICHbBl OCHOBHBIE (DYHKIIMH TPOTPaAMMBbI
1o OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Na€T mpeicTaBiIeHHE O Lesax, 00 oluiel crpareruu
OoOy4eHHUsI, BOCIUTAHUSI M Pa3BUTHUSI OOYyYAIOMIMXCS CpPEACTBAMH y4e€OHOrO MpeaMeTa
«buonorusy», ompenenser 00s3aTeTbHOE MPEAMETHOE COACP)KAHHUE, €r0 CTPYKTYPY,
pacrnpeiesieHHe 1Mo pa3esaM u TeMaM, PEKOMEH1yeM Y10 TTOCIe10BaTEIbHOCTh U3YYCHUS
y4e0HOT0 MaTepraia ¢ yaéToOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JJOTHKH
00pa3oBaTeIbHOTO MPOIIECCa, BO3PACTHBIX OCOOEHHOCTENW 00Y4arOIINXCS.

B mporpamMmMe mo OMONOTHMU TakKe YYUTBHIBAIOTCS TPEOOBAHHS K TJIAHUPYEMBIM
JUYHOCTHBIM,  METampeIMETHbIM W  TNPEAMETHBIM  pe3yjbTaTam  OOYy4eHHS
B (hOPMHPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-ITIO3HABATEILHON JEATEILHOCTH/yd4eOHBIX
JENUCTBUN 00YJarOIIMXCS IO OCBOCHUIO COJIEPYKaHMS OMOJIOTHYECKOro 00pa3oBaHMs.

B nporpamme mo Oumomormu (10—11 kmaccel, 0a30BBIi YpOBEHB) peaTn30BaH
NPUHITUI MPEEMCTBEHHOCTH B UW3YYCHHMHM OWoJioruu, Ojarojaps dYeMmMy B HEH
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IPOCMATPUBAETCS HAMPABICHHOCTh HAa Pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMHUpPOBAHUEM
€CTeCTBEHHO-HAYyYHOTO  MHUPOBO33PEHUS, IICHHOCTHBIX OPHEHTAUUNA  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIICHUS, IPEACTABICHUI O 370pOBOM 00pa3e KU3HHU U OEPEKHBIM
OTHOLIEHHEM K OKpyXKaromeh npupogHou cpene. lloatomy Hapsny ¢ u3ydeHunem
00111e0MONIOTHYECKUX TEOpUM, a TakKe 3HAHUW O CTPOEHUM >KMBBIX CHCTEM Pa3HOTO
paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIUMX B HHUX MPOIECCOB B IpOrpaMme
1o OMOJIOTMH YAEEHO BHUMaHUE UCTI0Ib30BAaHUIO MTOJIy4EHHbBIX 3HAaHUH B IIOBCEAHEBHOM
KU3HU JJIS1 pelIeHUs TPUKIIAIHBIX 33]1a4, B TOM YHCIIe: NPOPUIAKTUKU HACIEICTBEHHBIX
3a00JICBaHUI YEJIOBEKa, MEIUKO-TEHETHYECKOTO0 KOHCYJIBTHPOBAHUS, OOOCHOBAaHUS
HKOJIOTUYECKH 11€71€CO00Pa3HOro TIOBEICHUS B OKPY>KAOIIEH MPUPOAHOMN Cpeie, aHanmn3a
BIMSIHUSL XO3SIICTBEHHOW JIESTEIbHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHJIEHHE BHUMAaHUS K IPHUKIAJHOM HaIpaBI€HHOCTU
yuyebHoro mnpenmera «bHOJOTHsS» NPOIUKTOBAHO HEOOXOIMMOCTBbIO OOECHeUeHHUs
YCIOBHM I pELICHUS OAHOM W3 aKTyaJbHBIX 3aJa4 LIKOJBHOTO OHOJOTHYECKOro
oOpa3oBaHusi, KOTOpas mpeamnojaraet (GOpMHUPOBAHUE y OOYUYAIOMIUXCS CIIOCOOHOCTH
allarTUPOBAThCS K M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOILEr0CS COBPEMEHHOIO MUpA.

[IporpaMmMa 1o OMOJIOTHU SABJISETCS OPUEHTHUPOM JUI COCTaBJICHUS pPabOUMX
IporpamMmM, aBTOPbl KOTOPBIX MOTYT MHPEIJIOKHUTh CBOM BAapHaHT IOCIEA0BATEILHOCTH
U3YYEHUS U CTPYKTYpbl y4yeOHOro maTepuana, cBOE¢ BUACHHME IyTeld (OpMUPOBAHUS
y obydaronquxcsi 10—11 kimaccoB mpeIMETHBIX 3HAHUN, YMEHUNU U CIIOCOOOB yueOHOM
JESITENFHOCTH, a TaKKe METOJUYECKHX pEIICHWH 3aJad BOCMUTAHUS U Pa3BUTHUA
cpeacTBamMu yaeOHoro npeamera «buomorusy.

buonorus Ha ypoBHE cpeaHEero oOmiero oOpa3oBaHMs 3aHUMAET BaXKHOE MECTO.
On obecnieunBaeT GopMuUpOBaHUE y 00yUaIOIIUXCS IPEACTABICHUI O HAYYHOM KapTUHE
MHUpa, pacimupser ¥ o0000m[aeT 3HaHUS O JKUBOM NpUpoae, €€ OTIMYUTENbHBIX
NpU3HAKaX — YPOBHEBOM OpraHM3allMy W SBOJIIOLMU, CO3[AET YCIOBUS JJIS: MO3HAHUS
3aKOHOB JKMBOW MPHUPOJBI, GOpMHUpPOBaHMs (YHKIIMOHATHHON T'PaMOTHOCTH, HABBIKOB
310pOBOr0 M 0€30MacHOro odpasza *KHU3HHU, dKOJIOIMUECKOTO MBILUIEHUS, LIEHHOCTHOIO
OTHOLLEHUS K dKUBOW MPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHue OMOJOrMsI MMEET TAKXKE Il PEIICHUS BOCHUTATEIbHBIX U
pa3BUBAIOILIKX 3a7a4 CPEJAHEro OO0IIEero 0Opa3oBaHUs, COLMATIU3ALUU OOYYarOLIUXCS.
N3yuenue Ouonoruu oOecreyuBacT yCIOBHS Ui (POPMUPOBAHUS MHTEIUICKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH(QOPMAIIMOHHBIX HABBIKOB, JCTETUYECKOW KYIBbTYPHI,
CTIIOCOOCTBYET HHTErpanuu OMOJIOTMYECKUX 3HAHUN C TPEACTABICHHUSIMHU U3 IPYTrUX
y4€OHBIX NIPEIMETOB, B YACTHOCTH, (QU3MKH, XUMUU U reorpaguu. Ha3BaHHbIE
MOJIOKEHUS O MPEIHAa3HAYEHUH yueOHOro npeameTa «bruonorus» cocTaBUiIM OCHOBY IS
OIpeNlelIeHUs] TMOAXOJ0B K OTOOpY M CTPYKTYPUPOBAHMIO €ro  COJEp)KaHus,
IPECTABJIEHHOrO B IPOTrpaMMe 10 OHMOJIOTHH.

Ot6op conepxkanust ydeOHoro mpenmera «buonorus» Ha ©6a30BOM ypOBHE
OCYILECTBJIEH C MO3UIUN KyJIbTYpOCOOOPa3HOro MOAX0/a, B COOTBETCTBUHU C KOTOPHIM
oOyuaromiiecss JOHKHBI OCBOMTH 3HAHUS M YMEHHS, 3HaUMMBbIE ISl (pOpMHUpOBaAHUS
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o01Iel KylbTYpbl, ONpEeNIoNNe aJeKBaTHOE MOBEICHNE YENIOBEKa B OKPYKaIoIIeH
OPUPOJHOW cpele, BOCTPEOOBAaHHBIE B IOBCEAHEBHON JKU3HM M MPAKTUYECKOU
nestenbHocTh. Ocoboe MecTo B 3TOM CHCTEME 3HAaHUM 3aHUMAKOT 3JIEMEHTHI
COJEp)KaHUs, KOTOpbIE CIYXaT OCHOBOM i1 (OPMHPOBAHMS MPEICTABICHUN
O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTHUHE MHpa U LEHHOCTHBIX OPHUEHTALUAX
JUYHOCTH, CHOCOOCTBYIOUIMX I'YMaHU3alUul OMOJIOTMYECKOr0 00pa3oBaHusl.

CTpyKkTypupoBaHUE  COAEp)KaHHMs  y4eOHOro Marepuaiga B IpOrpaMme
no OWOJNIOTMH OCYIIECTBICHO C€ Y4€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU
00 OTIMYMUTENIbHBIX OCOOCHHOCTSAX >KMBOW MPHUPOJbI, 0 €€ YPOBHEBOH OpraHu3anuu
U 3BOJIIOLMHU. B COOTBETCTBUM C 3THM B CTPYKType yueOHoro mpeamera «buosorus»
BBIJICJIEHBI CIICAYIOIIME COJEepKaTelibHble JUHUM: «buosorus kak Hayka. Mertozsl
Hay4yHOro no3HaHus», «Knerka kak Ouosorumdeckas cucteMa», «OpraHumsMm Kak
Ouonornueckas cucrema», «Cucrtema M MHOroodpasue OpPraHu4eckoro MHpay,
«OBOITIOLIMS )KUBOU MPUPOJIBD, « IKOCUCTEMBI U IPUCYIIIME UM 3aKOHOMEPHOCTI.

Lenp n3ydyenust yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJICHUE
OOy4yarOUIMMUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAJIBHOM OpraHMU3allMM >KHUBBIX
CUCTEM pa3HOIrO paHra MW MpUOOPETEeHHWE YMEHUW MCIOJb30BaTh 3TH 3HAHUS
JUIs TPaMOTHBIX JEHCTBUI B OTHOIIEHUU OOBEKTOB JKUBOM HIPUPOIBI U PELICHUS
Pa3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTmxenue LETN W3y4YCHHUS y4e0HOro npeamera «buonorus»
Ha 0a30BOM YpOBHE 00ecreunBaeTCs PEIICHUEM CIICAYIOIUX 3a/1ay:

OCBOEHHE 00YYaIOLIMMUCS CUCTEMbI 3HaHUN O OMOJIOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, THUIIOTE3aX,  IMpaBWIAX,  CIYKallUX  OCHOBOM
Ut POPMHUPOBAHMSI TIPEACTABICHUIN O €CTECTBEHHO-HAYYHON KapTHUHE MHUPA, O METO/Iax
HAY4YHOT'O O3HAHUS, CTPOCHUH, MHOT000pa3uH U OCOOEHHOCTSIX 5KMBBIX CUCTEM Pa3HOT0
YPOBHSl OpraHM3alliM, BBIAAIOIIUXCSA OTKPBITUAX M COBPEMEHHBIX HCCIENOBAHUAX
B OMOJIOTHH;

(GopmupoBaHue y  OOYy4YalOIIMXCSl  MO3HABATENbHBIX,  HMHTEJUIEKTYaIbHbIX
Y TBOPYECKUX CIIOCOOHOCTEN B ITPOLIECCE aHAIN3A IAHHBIX O ITYTSIX pa3BUTHsI B ONOJIOTUU
HAay4HBIX B3IVISIAOB, UAEH M MOIXOMOB K M3YYECHMIO JKMBBIX CUCTEM Pa3HOIO YPOBHS
OpraHMU3alu;

CTAaHOBJIEHHE y O0yYaroIMXcsl 001eH KyabTyphl, (YHKIIMOHAILHONH IPaMOTHOCTH,
pa3BUTHE yMEHUH OOBSACHATH U OICHUBATH SIBICHUS OKPYXKAIOIIETO MHpa KUBOU
IPUPO/IBl HA OCHOBAaHUU 3HAHUI U OIBITA, NOJYYEHHBIX IPH U3yYEHUU OMOJIOTUY;

(GopmupoBaHue |y OOyYarOIIMXCS  YMEHMH  WUIIOCTPUPOBaTh  3HAYCHHE
OMOJIOTMYECKUX 3HAHUH B MPAKTHUYECKOW JAESITEIIbHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOIUH U arpoOMOTEXHOJIOTUH;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHMSI YEJIOBEKOM >KUBOM
MIPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEeM, COOJIIOACHUS DTUYECKUX HOPM
IpU MPOBEACHUH OMOJIOTHYECKUX HCCIIEIOBaHUI;

OCO3HAaHUE IICHHOCTH OMOJIOTMYECKUX 3HAHUM ISl TOBBIIICHUS  YPOBHS
HKOJIOTMYECKOU KYJIBTYPBI, 1J1s1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
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NPUMEHEHUE TPUOOPETEHHBIX 3HAHUW M YMEHUW B TIOBCEJHEBHOW JKHU3HH
JUTSL OLIEHKH TIOCIIEACTBUI CBOEU AESITENHHOCTH MO OTHOIIEHUIO K OKpYXKaroulel cpee,
COOCTBEHHOMY 370pOBbIO, OOOCHOBaHHME U COOJIIOJIEHHE Mep NPO(YUIAKTHKA
3a00JIEBAHH.

B cucreme cpegnero oOmero oOpa3oBaHuss «buonorus», u3ydaemas
Ha 6a30BOM YPOBHE, ABJIAETCS 0053aTEIbHBIM YU€OHBIM PEAMETOM, BXOIALIUM B COCTaB
npenMeTHon obnactu « EcTecTBeHHO-HAyYHBIE MPEIMEThHI.

OO1iee 4yKMCIO YacoB, PEKOMEHJOBAHHBIX JJIs1 M3ydeHHUs Ouoiorud — 68 4acos:
B 10 knacce — 34 yaca (1 gac B Hegemo), B 11 kinacce — 34 gaca (1 yac B Hezieno).
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COJAEPXKXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buosiorusi kKak Hayka

buonorus kak Hayka. CBsi3b OHMOJOrMM C OOIIECTBEHHBIMH, TEXHUYECKUMU
U APYTMMH €CTECTBEHHBIMU HayKamu, (puiocopuen, ITUKOM, SCTETUKON U nmpaBoM. Poiib
Ovonoruu B (QOPMUPOBAHMU COBPEMEHHOM Hay4yHOW KapTuHbl wmupa. Cucrema
OMOJIOTUYECKUX HAYK.

Meronpl TMO3HAaHUSA >KUBOW NpUPOAbI (HAOMIOACHHE, IKCIEPUMEHT, OINHUCAHUE,
u3MepeHue, KiaccupuKkarms, MOICIMPOBaHNE, CTATUCTUYECKAast 00pad0OTKa JaHHBIX).

Jemoncmpayuu:
Ilopmpemuwi: Y. [lapsun, I'. Mengens, H.K. Konbios, J[x. Yorcon u @. Kpux.
Tabauywvl u cxemwvl: «MeTOABI TO3HAHUS KUBOU TTPUPOIBD).

Jlabopamopmuvle u npakmuueckue paoomol:
[Tpaktuueckas padora Ne 1. «Mcmonb30BaHue pa3IMYHBIX METOJO0B IIPU HU3YUCHUH
OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEeMbI U X OPraHU3ALUSA

XKusble cuctembl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHus Ouosioruu. OTiamyue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CgoiicTBa OMOCHCTEM W HUX pa3HOOOpa3ue. YPOBHHM OpraHu3alu OMOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBbIA, OPraHU3MEHHBINA, MOMYJISIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTreoneHOTHYECKHH ), OUOChHEPHBIN.

Hemoncmpayuu:

Tabauywl u cxemvt: «OCHOBHBIC TIPU3HAKU JKU3HUY, «YPOBHH OpPraHU3AIlNN KUBOU
TIPUPOIBD).

Obopyoosanue: monenb Mmojekyisl JJTHK.

Tema 3. XuMHUYeCKH COCTAB U CTPOEHHE KJIETKH

XUMHYECKUM COCTAaB KJIETKU. XHWMHUYECKHE DJIEMEHTBHI: MAaKpOIJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEIIECTBA.

DyHKIIMU BOJIBI U MUHEPAIBHBIX BEIIECTB B KJIETKE. [lognepxanrne 0CMOTUYECKOT O
Oananca.

benku. CoctaB u crpoeHHe O€IKOB. AMHUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3amMeHuMble W 3aMEHUMBIE AMHUHOKHUCIOTBI. AMHWHOKHCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpPBbI O€IKOBON MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTYpa). XMMHUYECKHE CBOWCTBA 0€NKOB. buonornueckue pyHKIUN OENKOB.

®epmeHTHl — Ouosiornueckue kKatanmsatopbl. CTpoeHue (epMeHTa: aKTHUBHBIM
1eHTp, cyocrpatnas cnenuduanocts. Kopepmentsl. Butamunsl. Otanans ¢hepMeHTOB
OT HEOPTraHMYECKUX KaTajau3aTopoOB.
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VYrneBonpl: MOHOcaxapuabl (TIIOKO3a, pubo3a M Ae30KCHpHO03a), JHcaxapuiibl
(caxapo3a, Jakto3a) W mojucaxapuabl  (Kpaxmaj, TJHUKOTeH, LeJUII0JI03a).
buonornueckue GyHKUINUN YTIIEBOAOB.

Jlunuasl: Tpurauuepuibl, pochoaunuasl, crepouasl. ['uapopunbHo-ruaApodhoOHbIE
cBoiicTBa. buonormyeckue QyHkuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U
JUNUAOB KaK HCTOYHUKOB SHEPTUU.

Hyxneunossie kucnorel: JJTHK u PHK. Hykieornasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnot. Ctpoenue u ¢pyaknuu JTHK. Ctpoenne n pynxkuun PHK. Bugsr PHK. ATO:
CTpPOEHHE U (PYHKIUH.

[utonorus — Hayka o kietke. Knerounas Teopusi — npumep B3auMOICHUCTBUS UICH
1 (haKTOB B HAYYHOM MMO3HAHUKU. METOAbl U3YYEHHS KIIETKU.

Krnerka kak nenoctHas »xuBas cucrema. OOuIMe MpU3HAKK KIETOK: 3aMKHYTas
HapyxHasg mMemOpana, monekyisl JJHK kak renernueckuii ammapaT, cuCTeMa CHHTE3a
oenka.

Tunbl KIETOK: 3yKapHOTHYECKas M Mpokapuothyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTudeckoit kinetku. Knerounas crenka 6akrepuii. CTpoeHUE 3yKapuOTHUYECKON
KJIeTKd. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOW M TPUOHON KIIETKH.

IIoBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKAa, TJIMKOKAJIMKC,
ux ¢yHkiuu. [lnasmatnueckas meMmOpana, e€ cBoiictBa W ¢yHkuuu. Llurormnazma
u eé opranouasl. OgHoMeMOpaHHble opraHouabl kietku: JIIC, anmapat I'ombaxw,
In30CcoMBl.  [lomyaBTOHOMHBIE OpraHoOMAbl  KJIETKH: MUTOXOHIAPUH, IUIACTHJBI.
[IpoucxoxaeHne MUTOXOHAPUH U 1tacTuA. Bunel nnactua. HemeMOpaHHble OpraHou bl
KJIETKU: pUOOCOMBI, KJIETOYHBI LEHTpP, LEHTPUOIU, PECHUYKH, KTYTUKU. DyHKUIMH
OpPraHOUJOB KJIETKU. BiIroueHus.

SAnpo — perynsTopHbli LEeHTp kieTkd. CTpoeHue sapa: siaepHas 000J0dYKa,
KapuoIlia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCDOPT BEIIECTB B KIIETKE.

Hemoncmpayuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IIBann, M. Ilneitnen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@pankimun, K.M. bap.

JHuacpammel: «PacnpeneneHne XMMHYECKUX SJIEMEHTOB B HEXHBOW IMPUPOIEL»,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B )KUBOM ITPUPOJIEY.

Tabnuyvr u cxemv: «llepuonuueckas TabnMIla XUMUYECKHUX DJIEMEHTOBY,
«CTpoeHne MOJEKYNbl BOAbl», «buocuHte3 Oenkay, «CTpoeHHWE MOJEKYIJbI Oelkay,
«Ctpoenue pepmenTar, «Hyknennosbie kuciotsl. JIHK», «Ctpoerune Mmonekyinst ATD»,
«CTpoeHHE PYKapHOTHYECKON KIETKN», «CTpoeHue *KUBOTHOM KieTKH», «CTpoeHue
PaCTUTENIBbHON KIIETKW», «CTpOoeHME MPOKAPUOTHUYECKOW KIETKW», «CTpoeHue sapa
KJIIETKW», «Y TJIEBOJBDY, «JIUIUIB.

Obopydosanue: CBETOBOM MHUKPOCKOI, OOOpYJAOBaHUE [JIsi  IPOBEACHUS
HaOIIOJICHUM, U3MEpPEHUM, HSKCIEPUMEHTOB, MHUKPOIpPENnapaTbl  PaCTUTEIIbHBIX,
YKUBOTHBIX U OaKTEPHAILHBIX KJIETOK.
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Jlabopamopuvie u npakmuueckue padomoi:

JlaGopatopnas pabora Ne 1. «M3yyeHue kaTamuTuuecKol akTUBHOCTU (DEPMEHTOB
(Ha mpUMepe aMuIa3bl UM KaTajlasbl)y.

Jlaboparopnas padota Ne 2. «3ydueHre CTpoeHUs KIETOK PaCTeHUH, )KUBOTHBIX U
OaxkTepuii Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpenapaTax U X OIMHUCAHUEY.

Tema 4. 7ZKu3HeAeATEJIbHOCTDh KJIETKH

OOmeH BemiecTB, WM MeETa0OIM3M. AcCUMWIALMS (IJIACTHUECKUH OOMEH)
U JUCCUMWIALMS (PHEPreTHYecKuid OOMEH) — JBe CTOPOHBI €IMHOr0 mMpolecca
metabonu3ma. Ponb 3aKOHOB COXpaHEHHUsI BEIIECTB W JSHEPrUd B IOHUMAaHUU
MeTaboau3ma.

Tunbel oOMeHa BellecTB: aBTOTPOMHBIM W TeTepoTpodHbii. Ponb (epmeHTOB
B OOMEHE BEILIECTB U MPEBPAILEHUU YIHEPIHH B KIIETKE.

®ortocunte3. CBeroBas U TemMHOBas ¢asbl ¢orocuHTe3a. Peakuun @orocuHTesa.
DddextuBHOCTh (hoTOCHHTE3a. 3HAUeHHE (OTOCHHTE3a JJIs )KU3HU Ha 3emuie. BiusiHue
yCIOBHM cpenbl Ha (OTOCHMHTE3 U CHOCOOBI TOBBIMICHUS €ro TMPOTYKTUBHOCTU
y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIHe OakTepun. 3HaU€HUE XeMOCHHTE3a JIJIS )KU3HU
Ha 3eMiIle.

DHepreTudeckuii oOMeH B KieTke. PaciierieHne BeUIecTB, BbLIEICHHE
U aKKyMYJIMPOBAHHME 3HEPIUU B KIIETKE. DTalbl SHEPreTHYecKoro oomMeHa. I mukonus.
bpoxenne u ero Buabl. KuCIOpomHOe OKHCIEHWE, WJIM KJIETOYHOE JhIXaHUE.
OxucnutenbHoe hochoprmpoBanue. IPPEeKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

Peaknuun marpuunoro cuntes3a. ['enernueckas nHnpopmanusa u JJHK. Peanuzauus
reHeThuecko uHpopmanuu B KJIeTKe. [ eHeTuyeckuid KOJ M €ro CBOMCTBa.
Tpauckpunius — matpuunbiii cuate3 PHK. Tpancmsuus — Guocunrte3 Oenka. DTarmbl
Tpancisiuuu. KonupoBanue aMiMHOKHUCIOT. Posib pubocom B OMocHHTE3E OemKa.

Heknierounble QopMbl KU3HU — BHUpYChl. VIcTOpUsT OTKpBITHSL BUPYCOB
(A.H. ViBanoBckmif). OcCOOEHHOCTHM CTPOEHHS M JKM3HEHHOTO IIMKJIA BHPYCOB.
bakrepruodaru. bonesnu pacteHuii, >KMBOTHBIX U YE€IOBEKA, BbI3bIBAEMbIE BHUPYCAMMU.
Bupyc wummynonedunura uyenoeka (BUY) — Bo3Oymurens CIIWla. OOpartHas
TPaHCKPUIIIUS, peBepTa3a U uHTerpasa. [lpodunakTika pacnpocTpaHEeHUS! BUPYCHBIX
3a00JIeBaHUM.

Jemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, JI.1. Banosckuii, K.A. Tumupsizes.

Tabnuywt u cxemvi: «Tumbl nuTanusy, «Merabonusmy», «MUTOXOHIPUSY,
«OHepreTudyeckud  oOMen», «Xiopormiact», «®Dorocunred», «Ctpoenue JHK»,
«Ctpoenne u (yHKIHOHUpOBaHUE TeHay, «CuHTe3 Oenmka», «I eHEeTHYECKUH KOy,
«Bupyco», «bakrepuodarny, «Ctpoenue u xu3HeHHbIM 1Mk Bupyca CIIN]a,
oaxTepuodaray, «Permukanus JJTHK».

Obopyoosanue: wmopemu-anmumkauu «Yasoeane JIHK wu  Tpanckpummmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.
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Tema 5. Pa3MHOKXeHNe M HHIUBUAYAIbHOE PA3BUTHE OPTAaHU3MOB

KiieTouHbIi HUKII, WK )KU3HEHHBIA UK Ki1eTku. MaTepdasza u murtos. IIpoueccsl,
nporekammue B uHTepdaze. Permkanusa — peakuuss matpuuHoro cunresa JIHK.
CtpoeHue XpoMoCOM. XPOMOCOMHBIM HA0Op — KapuoTull. JIUMJIOUIHBIA U TarjIOuIHbINA
XpOMOCOMHBIE HaOOphl. Xpomatunabl. lluTonoruueckre OCHOBBI Pa3MHOXKEHHUS U
WHJIUBUAYaJTbHOTO PA3BUTHSI OPraHU3MOB.

Jlenenue knetku — MuTo3. Ctaguu Muto3a. [Ipoiiecchl, MpouCcXoasIue Ha pa3HbIX
CTaJUsIX MUTO3a. bUOJOrMYEeCKUi CMBICII MUTO3A.

[Iporpammupyemasi THOENb KJIETKH — alloNTO3.

@dopMbl pa3MHOKEHHSI OpPraHu3MoOB: Oecrojioe W mojoBoe. Buael Oecmosoro
pa3MHOXKEHHS:  JEJeHUE HaJABOE, IOYKOBAHME OJIHO- W  MHOTOKJIETOYHBIX,
CHIOpOoOOpa30BaHME, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE /ISl CEICKIIUH.

[TonoBoe pa3sMHOXKEHHE, €0 OTIMYUS OT OECIOIOrO.

Meiio3. Craguu wmeboza. Ilpouecchl, NPOUCXOIAIIME HA CTaAusxX MeHo3a.
[ToBenenue xpomocoM B Meio3e. KpoccuHroBep. buonornuecknii cMbICI U 3HaY€HHUE
Meno3a.

I'amerorenes — mporecc 00pa3oBaHMs TMOJIOBBIX KJIETOK y >KMBOTHBIX. [lojoBbIE
JKeJe3bl: CEMEHHUKU U sSsuyHuKA. OOpa3zoBaHWE W Pa3BUTHE TMOJIOBBIX KJIETOK — T'aMeT
(cnepmaTo3oui, SUIIEKIETKA) — cIepMaroreHe3 u ooreHes. OCOOCHHOCTH CTPOCHHS
SUIEKJIETOK U ciepMaro3onaoB. OmiogoTBopenue. [lapreHorenes.

WnnuBunyanbHoe — pa3BUTHE  (OHTOreHe3).  OMOpHOHAJIbHOE  pa3BUTHE
(aMOpuorenes). OTanbl 3MOPUOHANBHOTO PAa3BUTHUA y TMO3BOHOYHBIX >KMBOTHBIX:
npoOJieHre,  racTpyJsLus, OpraHoreHes. [ToctaomOproHaNbHOE ~ Pa3BUTHE.

Tunel MOCTIMOPUOHAIBHOI'O Pa3BUTHS: MPsIMOE, HENpsiMoe (JIMYMHOYHOE). BausiHue
cpeAbl Ha pa3BUTHUE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE
YPOZICTBa.

Poct u pa3Butue pacreHnil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,
CTaIuH Pa3BUTHSI.

Jemoncmpayuu:

Tabnuyvt u cxemovl: «DOpMBI  pa3sMHOKEHUS  OpPraHM3MOBY», «JIBoiHOE
OILUIOZOTBOPEHHUE Yy LIBETKOBBIX PACTEHUIN», «BereratnBHOE pa3sMHOXKEHHUE PACTCHUIN»,
«/lenenue knerku 6akTepuit», « CTpOCHHE MOJIOBBIX KIETOK», «CTpOeHHE XPOMOCOMBD»,
«Knerounsiii nukim», «Permukanus JJTHK», «Muto3», «Meito3y, «lIpsiMoe u Henpsimoe
pazBuTHe», «l'amMeToreHe3 y MIIEKONMTAIIMIMX W 4YeJIOBeKa», «OCHOBHBIE CTaINHU
OHTOT'E€HE3a.

Obopydosanue: MHKPOCKOII, MHKpOIpenapaThbl «CniepmMaTo30uabl
MJICKOIUTAIOIIECTO», «SIMIEKIEeTKa MIICKONMUTAIEro», «KapuokuHe3 B KIIETKax
KOpEIIKa JIyKa», MarHuTHasE MoOJAeNb-aniumkanus «/lemenue kmerkm», moxens [JHK,
MojIeNb MeTadazHoi XPOMOCOMBI.
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Jlabopamopmusie u npakmuyeckue pavomal:

Jlaboparopnas pabora Ne 3. «HabOmroneHue MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOIIpErapaTaxy.

Jlaboparopnas pabora Ne 4. «M3yyeHue CTpOEHUSI MOJOBBIX KJIETOK HA FOTOBBIX
MUKpOIpenapaTax».

Tema 6. HacjienCTBEHHOCTh U N3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHetuku. Mcropus pa3BuTHs TeHETUKU. Poiib nutomoruu
1 HYMOPHOJIOTMH B CTAHOBJIECHUU M'eHETUKU. BKJag poCcCUUCKUX U 3apyOEKHBIX yUEHBIX
B Pa3BUTHE T'€HETUKU. MeToabl T€HETUKHU (TMOPUI0JIOTUYECKUHN, ITUTOTCHETUYECKUM,
MOJIEKYJISIpHO-TeHeTUYeCcKuii). (OCHOBHbIE Te€HEeTUYeCKue TOoHATUs. [eHeTnueckas
CUMBOJIMKA, UCITOJIb3yEeMasl B CXEMaX CKPELIMBAHUM.

3aKOHOMEPHOCTH HACJEOBaHMUs MPU3HAKOB, YyCTaHOBJIeHHbIE ['. Menaenem.
MonorubpuHoe ckpemyBanue. 3aKoH eINHO-00pa3us THOPUIOB TIEPBOT'O MTOKOJICHHUS.
[IpaBuiio TOMUHUPOBAHMS. 3aKOH pacUICIJICHUs] TPU3HAKOB. [ MIOTE€3a YMCTOTHI TaMeT.
[TonHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JIuruOpuaHoe CKpelIMBaHUe. 3aKOH HE3aBHUCHMOIO HAacJeJAOBaHUS ITPU3HAKOB.
[{uToreHeTHYeCKMe  OCHOBBI ~ JUTHOPUJIHOTO  CKPEIIMBAHUS.  AHaIU3HPYIOIIEe
CKpemnBaHue. VCMoMb30BaHNE AHAM3UPYIOMIETO CKPEIIUBAHUSA JJIS1 ONPEACIICHUS
T€HOTHUIIa OCOOH.

CuemieHHoe HaclieoBaHue Npu3HakoB. Pabora T. Moprana mo CHEMIEHHOMY
HACJICIOBaHUIO TeHOB. Hapyllienue cuenieHus TeHOB B pe3ybTaTe KPOCCUHTOBEPA.

XpOMOCOMHast TEOPHSI HACIECICTBEHHOCTH. | eHeTHUECKME KapThl.

I'enetuka mnosa. XpOMOCOMHOE OIpeleSieHHEe Moja. AYTOCOMBI M TOJIOBBIC
XpOMOCOMBI. ['OMOramMeTHbIE ¥ reTEpOoraMeTHbIC OpraHu3Mbl. HaclienoBanue mpru3HaKoB,
CLICTJIEHHBIX C TIOJIOM.

M3MenunBOoCTh. BUIbI K3MEHUYMBOCTH: HEHACIICICTBEHHAS M HACIeACTBeHHas. Posb
Cpellbl B HEHACIEJICTBEHHOM HW3MEHYMBOCTU. XapaKTepUCTUKA MOAU(PUKAIIMOHHON
M3MEHUYMBOCTU. BapuanmoHHbIA psAn W BapuanuoHHas KpuBad. Hopma peakuuu
npu3Haka. KoanyecTBeHHbIE U Ka4€CTBEHHBIE MPU3HAKKU U X HOpMa peakiun. CBoCTBa
MOIU(PUKAIMOHHON N3MEHUYNBOCTH.

HacnencrBennas, uWiIM TEHOTHUIIMYECKas, W3MEHYMBOCTh. KomMOuHATHBHAs
U3MEHYUBOCTh. Meio3 U MOJIOBOM MPOLIECC — OCHOBAa KOMOWHATUBHOW M3MEHUYHUBOCTH.
MyrarnmonHass W3MEHUYMBOCTh. Kiaccudukais MyTamuii: TeHHbIE, XPOMOCOMHEIE,
reHoMHble. YacTtora W TpuyuMHBI MyTanuid. MyrareHHsie  (pakTopel. 3aKOH
TOMOJIOTHYECKUX PAJOB B HACIEACTBEHHON n3MeHunBocTy H.M. BaBuiiosa.

BHesiepHast HaCIeCTBEHHOCTh U K3MEHUYUBOCTD.

I'enetuka yenoeka. Kapunorum dyenoBeka. OCHOBHBIE METOIbI TEHETUKHU YEIIOBEKA!
reHeaJlorn4ecKuii, OJIM3HELOBBIN, IUTON€HETUYECKUH, OMOXUMHUUYECKUNA, MOJICKYJISIPHO -
F€HETUYECKUI. CoBpemeHHOE onpeeseHne FeHOTHIIA! MOJTHOT€HOMHOE
CEKBCHMPOBAHHUE, TIECHOTUNIMPOBAHWE, B TOM uucie ¢ nomoubto [IIP-anamusa.
HacnencrBeHnble 3a001€BaHUs Y€JIOBEKA: TeHHbBIE 00JIE3HH, 00IE3HHU ¢ HACIEACTBE HHOM
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IIPEIPACIOJIOKEHHOCTBIO, XPOMOCOMHBIE 00se3HU. COMAaTM4ecKUE W TE€HEPATHBHBIC
mytauud. CTBOJIOBbIE KJIETKU. [IpHHIMIBI 3710poBOro o0Opa3a KWU3HH, TUArHOCTUKH,
NpoQUIAKTUKKA W JICYEHHS] TE€HETUYeCKHX OoJe3Heil. MenuKo-reHeTHYecKoe
KOHCYJIbTUPOBaHUE. 3HAYEHNE MEIUIIMHCKON T€HETUKH B MPEIOTBPALLIECHUN U JICUEHUU
IeHETUYEeCKUX 3a00JIeBaHUI YeoBeKa.

Jemoncmpayuu:

llopmpemwvi: 1'. Mengens, T. Mopran, I'. ne Ppus, C.C. YerBepukos,
H.B. Tumodees-Pecosckuii, H.J. BaBumos.

Tabruyvr u cxemvi: «MOHOTMOPUHOE CKpEIIMBAHUE W €r0 IIUTOr€HETHYecKas
OCHOBa», «3aKOH paCIICIUICHHUs] U €ro LUTOIE€HETHYECKas OCHOBa», «3aKOH YHMCTOTHI
ramer», «JuruOpunHoe ckpeuBanue», «lluronornueckre OCHOBBI AUTHOPUIHOTO
CKpemmBaHus», «Menos3», «B3aumopencrBue annenbHbIX TE€HOBY», «l €HeTu4YecKue
KapThl PAacTeHM, >KUBOTHBIX M YeJoBeKa», «['eHeTnka mnosay, «3aKOHOMEPHOCTU
HACJIEI0BaHNUs, CLEIUIEHHOIO C IOJIOM», «KaproTunel 4eoBeka U )KUBOTHBIX», «Bubl
u3MeH4YuBoCcTH», «MonudukanonHas H3MEHUMBOCTHY, «HacnenoBanue pesyc-
(dakrTopay, «I'eHeTrKa rpymi KpoBu», «MyTallMOHHAs! U3BMEHYUBOCTDY.

Obopyooeanue:  Mojaenu-anIUIMKalMK  «MOHOTMOPUIHOE  CKpEIIMBAHUEY,
«Henonnoe = noMuHHMpoBaHue», «JurnbpunHoe  ckpemuBanue»,  «llepexpéct
XpOMOCOM», MHKPOCKOIT M MHKporpenapar «/lpo3zodpuna» (Hopma, mMyTanuu (QopMmsl
KPBUILEB U OKPACKH Tena), repOapuid «I"opox moceBHONY.

Jlabopamopuvie u npakmuueckue pabomoi:

JlaGopatoprast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUHOTO CKPEIMBAHMS Y APO30(UITbI HA TOTOBBIX MUKpPOIIpEnaparaxy.

Jlaboparopnas pabora Ne 6. «M3yueHue Moau(pUKAIMOHHONW HW3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PsAla U BApUALIMOHHON KPUBOW.

JIabopatopHast pabora Ne 7. «AHamu3 MyTaluil y Apo30Quibl Ha TOTOBBIX
MUKpOIpernapaTax».

[Tpaktrnueckas padora Ne 2. «CocTaBiaeHHE U aHAIU3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Ceniekunst opranuzMmoB. OCHOBbI OMOTEXH0JIOT MU

Cenekuus Kak HayKa W IpoLecc. 3ap0okKAECHUE CENEKIIUU U TIOMECTUKALUs. Y YEHUE
H.W. BaBuioBa 0 1IEHTpax MPOMCXOXKACHUS U MHOrooOpasus KyJIbTYpPHBIX PACTCHHM.
LleHTpBI IPONCX0KACHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJA, IITAMM.

CoBpeMeHHBbIE METOJIbl CEeJIeKUUHU. MaccoBbIi W HMHAMBUAYAIbHBIA OTOOpHI
B CEJEKIMA PACcTeHUW U KUBOTHBIX. OleHka »>Kcrepbepa. bIM3KopoaCTBEHHOE
CKpelunBaHue — MHOpuauHT. Yucras muHug. CKpenMBaHue YUCThIX JIMHUM. ['eTeposuc,
wii rubpuaHas cwia. HepoacrtBeHHoe ckpemuBaHue — ayrOpuauHr. OtaanéHHas
ruOpunn3anus u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M MOJy4eHHE MOJUIUIONI0B.
JlocTrKeHus CeleKUMN paCTEHNUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bruoTrexHono0rus Kak oTpacie Mporu3BOACTBA. [ '€HHas HHKEHEpHs. DTallbl CO31aHHUs
pekomOuHanTHOM JIHK wu Tpancrennbix opranu3MoB. KiieTouHas uWHKeHEpHS.
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Kierounpie KynbTypbl. MHUKpPOKIOHAIBHOE Pa3MHOXKEHHE pacTeHui. KioHupoBanue
BBICOKONPONYKTUBHBIX  CEJIbCKOXO3SAMCTBEHHBIX  OPraHU3MOB.  ODKOJIOTUYECKHE
u aTHdeckue npoodsnemsl. MO — reHeTHuecKu MOIU(PUIIMIPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

llopmpemwvi: H.. BaBunos, 1.B. Muuypum, I'.JI. Kapneuenko, M.®. BanoB.

Tabauywvl u cxemobi: KapTa «LIEHTPBI TPOUCXOXKIEHUS U MHOT000pa3us KyJIbTYpPHBIX
pactenui», «llopogel nmoMamHMX KUBOTHBIX», «CopTa KYJIBTYPHBIX PACTECHHI,
«Otnanéunas ruopuanzanusy, «Padbotsl akagemuka M.®@. MBanoBay, «Ilonumionausy,
«O0bexkThl  OuoTexHosorum»,  «Kierounele — KyabTypsl W KJIOHUPOBAHHEY,
«KoHCTpyHnpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

Obopydoeanue: MyISXKU IUIOJOB U KOPHEIUIOJOB JIUKHUX (OPM M KYJIbTYpPHBIX
COPTOB pacTeHui, repoapuii «CerbCKOX0391iCTBEHHBIE PACTCHUS».

Jlabopamopuvie u npakmuueckue padomot

Okckypeust «OCHOBHBIE METOJbI U JJOCTUXKEHUS CEJICKIIUU PACTCHUM U KUBOTHBIX
(Ha CEeJEeKIMOHHYIO CTaHIUIO, IUIEMEHHYIO (epMy, COPTOMCIBITATEIbHBIM Y4acTOK,
B TEIUTMYHOE XO3IMCTBO, Ta00OPaTOPHIO arpOYHUBEPCUTETA HIIM HAYTHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBomrOLIMOHHAA OHOJIOTUS

[IpennochbliIku BOSBHUKHOBEHUST SBOJIIOLMOHHON TEOPUU. DBOJIFOLIMOHHASA TEOPUS U
e€ MecTo B Onosioruu. BiusiHue 3BOTIONMOHHOM TEOPUU HA pa3BUTHE OMOJIOTUH U IPYTHUX
HayK.

CeupnerenbcTtBa  3BodonuU.  [laneoHTonorndeckue:  MOCIEAOBATEIBHOCTh
MOSIBJICHWSI BHUJOB B  IMAJCOHTOJIOTMYECKOW  JICTOMHCH, TEPEXOaHbIe  (OPMBI.
buoreorpaduueckue: cxoacTBo u paznuune GayH u Gop MaTepruKoB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA W pa3inyus HSMOPHOHOB Ppa3HBIX BHUJIOB
MO3BOHOYHBIX.  CpaBHUTENHbHO-aHATOMUYECKHUE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
pYIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTM UM OCHOBHBIX METAa0OJMYECKUX IyTel Yy Bcex
OpraHU3MOB.

OBomonmonHas teopust Y. [JapBuna. [Ipeanochulku BOZBHUKHOBEHUS JapBUHU3MA.
JIBrKylMe Cuibl 3BOJIOUMUA BUAOB 1o JlapBuHy (M30BITOUHOE pa3MHOKEHUE
IpU  OTPAaHUYECHHOCTH  PECYpPCOB,  HEOMpeNeS€HHAasT  U3MEHUYHUBOCTh, OOpbhOa
3a CyIlIeCTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boonuu (CTI) u e€ OCHOBHBIE MOJIOKEHUS.

MuxkposBomtonus. [lonynsinusa kak eqTUHULA BUIA U 3BOJIIOIUH.

JIBrkytue cuiibl ((hakTophl) HBOTIOIMK BUIOB B IIpUpoAe. MyTallmOHHBIN MTPOIIEecC
¥ KOMOWHATUBHAS U3MEHYUBOCTD. [lomymsiinoHHbIe BOJIHBI U Apeid renoB. 3omsmus u
MUTpaIus.

EcTecTBenHbIit 0TO0p — HanpaBISAIOMIHMA (hakTOp IBOOIIH. DOPMBI €CTECTBEHHOTO
orbopa.
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[Ipucnoco0MeHHOCTh  OpPraHM3MOB  Kak  pe3ynbTaT HBomonuu. [Ipumepst
NPUCIOCOOJIEHUN Y OPraHu3MoB. ApoMOp(O3bl U UINO-aJalTAL[UH.

Bun u BunooOpazoBanue. Kpurepuu Buga. OcHoBHBIE (pOpMBI BUI000pa30BaHNUSA:
reorpau4eckoe, IKOJIOTHIECKOE.

MaxkposBomonrsi.  Dopmbl  3Bomronuu:  (uieTuyeckas,  JAMBEpPreHTHas,
KOHBEpPreHTHas, napajuienpHas. HeoopaTuMocTh 3BOIOIMH.

[IponcxoxeHne OT HECHEeUHAIM3UPOBAaHHBIX MpeAakoB. I[Iporpeccupyromas
creruanu3anus. AqanTuBHas pajauarus.

Hemoncmpayuu:

llopmpemuwi: K. JIunneit, JXK.b. Jlamapk, Y. JapBun, B.O. Koanesckuii, K.M. bap,
3. I'ekkenpb, @. Mromiep, A.H. Ceeprios.

Tabauyvr u cxemwvi: «Pa3BuTHE OpraHMYECKOro MHUpa Ha 3emiey», «3apOoJblIid
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «Popmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«EctectBeHHBI 0TOOPY, «MHOr000pa3ue cCopToB pacTeHuit», «MHorooOpasue nopon
KUBOTHBIX», «llomymsimuny», «MyTalMOHHAs HW3MEHYUBOCTH», «ApPOMOpGO3bD»,
«Mnuoamanranun», «OO0mas aerenepaius», «JBrmwkynme cuibl 3Bomonuny, «Kapra-
cxema Mapuipyra nyremectBus Y. Japsuna», «boppba 3a cyliecTBOBaHHUEY,
«IIpucnoco0iaeHHOCTD OpraHU3MOBY, «I"eorpaguueckoe BUJI000PAa30BaHUEY,
«IKOJIOrMYECKOE BU000pa30BAHUEN.

Obopyoosanue: KOIIEKLUHS HACEKOMBIX C Pa3IUYHBIMH THUIAaMH OKpPacKH, HaOOp
IJIOJOB U CeMsiH, Kosuiekuus «[Iprumepsl 3aUTHBIX NPUCIIOCOOJIEHUN Y KUBOTHBIX,
mMonienb «OCHOBHBIE HAaIpaBJCHUsS HSBOJIOLUN», 00bEMHas wmojaenb «CTpoeHue
TOJIOBHOI'O MO3Ta ITO3BOHOYHBIX).

buoreorpadpuueckas kapra Mupa, Kosiekuus «PopMbl COXPAaHHOCTH HCKOMAEMBbIX
JKUBOTHBIX W pacTeHui», Mozenb anrmkamnus «llepekpéct XpoMocom», BIIaXHbIE
npenapatel «Pa3ButHe HacekoMmoro», «Pa3BUTHE JIATYIIKW», MHUKpOIpenapar
«/Ipo3oduna» (HopMma, myTanuu (OpPMbI KPbIIILEB U OKPACKU TEJIA).

Jlabopamopusie u npakmuyueckue paoomol:

Jlabopatoprast padora Ne 1. «CpaBHeHHE BHUIOB 1O MOPQPOIOTHUUECKOMY
KPUTECPHIOY.

JlabopatopHast pabora Ne 2. «OmucaHue NPUCTIOCOOIEHHOCTH OpraHu3Ma
U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE )KU3HM HA 3emJie

JloHaydHbIE TIPEACTaBICHUS O 3apOXKICHUU JKU3HU. HaydHble THUIIOTE3BI
BO3HMKHOBEHUS KM3HU Ha 3emJie: aOMOreHe3 U maHcrepMus. XuMUUYecKas dBOJIOLIUSI.
AOUWOTEeHHBIN CHHTE3 OPTraHNYECKUX BEIIECTB U3 HEOPraHUIECKUX. IKCIIEPUMEHTAITLHOE
MOATBEPXKICHUE XMMHUYECKOW dBOJonuU. HadampHble dTambl  OHMONIOTHYECKON
somonuu. [unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHME NPOTOKJIETKH. IlepBrie KieTkn u ux sBomonusa. PopMmupoBaHue
OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.
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Pa3zutne xu3Hu Ha 3emisie 1o spaM M nepuojaM. Karapxen. Apxeiickas
U poTepo3oiickas apsl. [laneo3oiickas spa u €€ mepuoIbl: KEMOPHUICKUIA, OPJOBUKCKHM,
CUJIyPUMCKHUH, JEBOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKHA.

Me3o301cKas 3pa U €€ MepUoJIibl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kalino3oiickas spa u €€ nepuosl: najJeoreHOBbIA, HEOT€HOBBIN, aHTPOITOI'€H OBBIN.

XapakTepuCTUKa KJIMMaTa M TE€OJOTMYECKUX MpoueccoB. OCHOBHBIE OTalbl
HBOJIIOIIUM PACTUTEIHHOTO U KUBOTHOTO MHpa. ApoMopdh03bl Y paCTEHUM U )KUBOTHBIX.
[TosiBieHUe, pacUBET U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak OTpaKeHHe JBOMOUUH. (OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

DOBOJIIOIMSL YEJIOBEKAa. AHTpPONOJOrUs Kak Hayka. Pa3BuTue mpeicTaBICHUI
O MPOMUCXOKJICHUH YesloBeKa. MeTonbl n3yueHus antTponoreHesa. CXoACcTBa U pa3inyus
YEJI0BEKa U AKUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIIOBEKA.

JIBrxymme cumnbl (hakTophl) aHTpomoreHe3a. HacnmencTBeHHas M3MEHYHMBOCTh U
€CTeCTBEHHBIM 0TOO0p. OOIIeCTBEeHHBI 00pa3 >KU3HU, WU3TOTOBIECHUE OpPYAHUM Tpyna,
MBIIUIEHUE, PEYb.

OcCHOBHBIE CTaJMM W BETBH HBOJIIOIMM YEJIOBEKA: aBCTPAJONUTEKH, UYernoBek
ymenbld, YenoBek npsaMoxoasinii, YenoBek HeaHAepTalbCKHUi, UenoBEeK pa3yMHBIN.
Haxomku uckomaeMbIXx OCTAaTKOB, BpeMsl CYIIECTBOBaHUs, 00JACTh PACIPOCTPAHEHUS,
00BEM TOJIOBHOIO MO3ra, 00pa3 XKU3HH, OPYAUSL.

UYenoseueckue pacbl. OCHOBHBIE OOJBIIIME pachl: €BpOIeougHas (eBpasuiickas),
HErpo-aBCTpaJioOnAHasl (IPKBATOpPHAJIbHASI), MOHIOJOWJHAS (A3UATCKO-aMEPUKAHCKAsA).
YepThl MOpUCIIOCOOJEHHOCTH TMPEACTABUTENIEH UYEIOBEUYECKMX pPAC K  YCJIOBHIM
cyuiectBoBanus. EquHCTBO yenoBeueckux pac. Kpurtuka pacusma.

Hemoncmpayuu:

llopmpemwvi: ®@. Penu, JI. [Tactep, A.W. Onapun, C. Muinep, I'. FOpu, Y. JapsuH.

Tabnuyvr u cxemvi: «Bo3HumkHOBeHHe COJIHEUHON cHCTeMbl», «Pa3BuTne
opraHuyeckoro  mupa»,  «PacturenpHas — KieTka»,  «KUBOTHas  KJIETKay,
«lIpokapuornueckass knetka», «COBpeMEHHas CUCTEMa OpPraHUYECKOro MHUpPay,
«CpaBHEHUE aHATOMUYECKUX YEePT CTPOCHUS UEJIOBEKa U YETIOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE M€CTa MAJIEOHTOJIOTMYECKUX HAXOJIOK MPEIKOB COBPEMEHHOT'O YEJIOBEKaY,
«/peBHeiine mroam», «lpeBHue moam», «llepBele  COBpEMEHHBIE  JIOAW»,
«YenoBeueckue pachl».

Obopyoosanue: mynsxxu «lIpoucxoxaeHue dyenoBeka» (OIOCTbI aBCTPAJIONMUTEKA,
MUTEKAHTPOIa, HEeaHJepTaablla, KPOMAHbOHIIA), CICMKH WM N300paKeHUs KaMEHHBIX
Opyauid  TEepBOOBITHOTO  4YeloBeka  (KaMHU-YONIEphl,  pyomsia,  ckpebia),
rC€OXPOHOJIOTHYECKass Tabnuia, KowieKus «DopMbl COXpPaHHOCTH HCKOIA€MBbIX
YKUBOTHBIX U PACTEHUI.

Jlabopamopuwvie u npaxmuuecKkue padoomol:
[Ipaktuueckas pabGora No 1. «l3ydeHwe HCKOMaeMbIX OCTAaTKOB PACTCHHM
U )KUBOTHBIX B KOJUICKIIHSIX).
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DKCKypcus «IBOIIIOIUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAyYHbIN
WJIM KpaeBeIuECKUil My3eil).

Tema 3. OpranuzMsbl 4 OKpY KaolIas cpeaa

OKoJlorusl Kak Hayka. 3ajaud M paslesbl 3KOJOTHH. MeToabl 3KOJOTMYECKHUX
VCCIIEIOBaHNN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeasl o0uTaHUsT OPraHuW3MOB: BOJAHAs, HA3eMHO-BO3AYIIHAsA, MOYBEHHAas,
BHYTPUOPIraHU3MEHHASI.

Oxonornyeckue  (daktopel.  Knaccudukamuss — sxonorudeckux — (hakTOpoB:
abuoTuyeckue, OMOTUYECKHE U aHTponoreHHele. [leficTBue 3KoNIOrM4eckux (pakTopoB
Ha OPraHHU3MBI.

AbGuotndeckue (QaxkTopbl: CBET, TeMIlepaTypa, BIaXHOCTb. doTomepuoausm.
[Tpucnocobnenust OpraHu3MOB K JEUCTBUIO abnoTHueckux (aktopoB. buonornueckue
PUTMBI.

buortnueckue ¢aktopsl. Buasl OMOTHUYECKHMX B3aUMOJCHCTBHI: KOHKYpEHIUS,
XUIHUYECTBO, cuMOM03 u ero ¢Gopmsl. IlapasutusMm, koomepamus, MyTyaau3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHWe OMOTHMYECKMX B3aUMOACWCTBUN Ui  CYILIECTBOBAHUS  OPraHU3MOB
B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XapaKTEPUCTUKH NOMyJSIIuU. OCHOBHBIE MOKA3aTENU MONYJISLNN:
YUCJIEHHOCTD, MJIOTHOCTh, POXKIA€MOCTh, CMEPTHOCTb, MMPUPOCT, MUTpaLMs. JJuHaMuKa
YUCJIEHHOCTHU MOMYJISIUU U €€ perysus.

Jemoncmpayuu:

llopmpemsi: A. I'ym6onbar, K.®. Pynbe, J. I'ekkenb.

Tabnuywt u cxemvi: xapta «llpuponsble 30HBI 3emin», «Cpeabl oOWTaHUS
opranu3smMoBy»,  «®Doronepuoguzmy»,  «llomymsauum»,  «3aKOHOMEPHOCTH  poOCTa
YUCJIIEHHOCTH NOMYISIIUU UHDY30puH-TY(Denbkuy, «IluiieBsie nenm».

Jlabopamopuvie u npakmuyeckue padoomoi:

Jlaboparopnas pabora Ne 3. «Mopdonoruyeckue OCOOCHHOCTH pacTeHUU
U3 Pa3HbIX MECT OOUTAHUS.

JlaGoparopnast pabora No 4. «BnusHue cBeta Ha POCT M PA3BUTHE YEPEHKOB
KoJIeycay.

[IpakTtnueckas padora Ne 2. «llomcyér mMiIOTHOCTHM MOMYJSUMNA pa3HBIX BUIOB
pacTeHUIN».

Tema 4. Coo01ecTBa U 3KOJI0r H4eCKHUE CUCTEMbI
CooOmiectBO opranu3mMoB — OuorieHo3. CTpyKTypbl OuOIleHO3a: BHUOBas,
poCTpaHCTBeHHAs!, Tpoduueckas (muieBasi). Buabi-nomuHanTsl. CBsizu B OUOIIEHO3E.
Dxosiorunyeckue cucreMsl (3xkocucteMsl). [lonsaTre 06 skocucTeMe U OMOTeOlIeHO3E.
OYHKIIMOHATLHBIE KOMIIOHEHTBI SKOCHCTEMBI: TTPOAYIICHTBI, KOHCYMEHTBI, PEAYIIEHTHI.
KpyroBopoT BelecTB 1 MOTOK HEPTuu B 3kocucteMe. Tpopuueckue (MUILEeBbIE) YpOBHU
skocucTembl. [Inmessle 1enu u cetn. OCHOBHBIE TIOKA3aTeld dKOCUCTEMBI: OMoMacca,
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MPOAYKIUSA. JKOJOTHYECKHE TMHPAMHUIBI: TPOIYKIIUH, YHUCICHHOCTH, OMOMACCHI.
CBoiicTBa YKOCHUCTEM: YCTOMUHUBOCTh, CAMOPETYIIANs, pa3BuTHe. CyKIIECCHSI.

[IpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03Ep M PEK. DKOCHCTEMa XBOWHOTO
VI IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOreHHbIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. Yp603KOCUCTEMBI.
bronornueckoe u X03s1iCTBEHHOE 3HAYEHHUE arpOIKOCHCTEM M YPOOIKOCHCTEM.

buopasznooOpaszue kak (daktop ycroiumBocTH dKocucteM. (CoxpaHeHue
OMOJIOTHYECKOTO Pa3HOOOpa3us Ha 3emiie.

VYuenune B.W. Bepuaackoro o ouocdepe. ['panutibl, coctaB u CTpyKTypa Ouocepsl.
Kupoe BemectBo u ero GyHkuuu. OcoOeHHOCTH Ouocdeprl Kak TII00aTbHON
HKOCUCTEMBI. /[MHaMHUYeckoe paBHOBECHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTs! BelecTB 1 OMOre0XuMUYeCKUe IIMKIIbI 3JIEMEHTOB (yriepoja, a30Ta).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenmoseuectBo B Omochepe 3emi. AHTPOIIOTCHHBIE W3MEHEHHS B Ouocdepe.
['mo6anpHBIE 9KOIOTUYECKHE POOIIEMBI.

CocyiectBoBanue mpupoabl U yenobeuecTBa. CoxpaHeHre OMOpa3HOOOpa3us Kak
OCHOBa ycToiunBocTu Onocheprl. OCHOBA palMOHAIBHOIO YNPABICHUS MPUPOIHBIMU
pecypcamMu U UX Hcnojib3oBaHue. JlocTrkeHust OUOJIOTHH U OXpaHa MPUPOIHL.

Jemoncmpayuu:

Hopmpemuwi: A.Jlx. Tencnu, B.H. Cykaués, B.I1. Bepuanckuii.

Tabruyoer u cxemwr: «lIumeBble nenu», «bUOIEHO3: COCTAaB M CTPYKTYpay,
«IIpupomubie  cooOmiecTBa», «llemu nuTaHus», «OKoMorvUYecKas MHUPAMUJIAY,
«buochepa u uyenoBex», «IKocHCTeMa MIMPOKOIMCTBEHHOTO Jieca», «IKOCHCTEMa
XBOMHOTrO jecay, «buoleHo3 BojioéMay, «ArporeHos3», «lIpuMepHble aHTPOIOreHHbIE
BO3JICMCTBUA Ha NOpUPONY», «BakHeMme WCTOYHUKM 3arpsA3HECHHUS BO3AyXa H
IPYHTOBBIX BOI», «llouBa — BakHeimias coctaBistomas Ouochepb», «DakTopbl
nerpagainuu nousy, «llapaukoBsiii 3pdexT», «DakTOophl paIMOAKTUBHOIO 3arpsi3HEHUS
ouocdepsl», «O0mas cTpykTypa ouocheps», «PacnpocTpanenue xxu3nu B ouocheper,
«O30H0BBIN 3KkpaH Ouocheps», «Kpyrosopor yriaepoma B O6mochepe», «KpyroBopor
a30Ta B IIPUPOJIEN.

Ob6opyznoBaHue: Mojedb-anmauKanus «TunuuHble OHOLICHO3BI», Tepdapuit
«PactuTenpHble cOO0OIIECTBa», KOUIEKIMH «buoneHo3», «Bpeaurenu BaKHEHIIUX
CEJIbCKOXO3UCTBEHHBIX KYIbTYp», repOapud U KOJUICKIIMA PACTEHHM M YKMBOTHBIX,
MPUHAJIEKAIINE K Pa3sHbIM 3KOJIOTMYECKUM TpymnmnamM oOJHOro Buaa, KpacHas kHura
Poccuiickoit @eneparuu, n300pakeHUs OXPaHIEMbIX BUIOB PACTCHUN U KUBOTHBIX.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
1O BUOJIOT'UM HA YPOBHE CPEJHEI'O OBLHIEI'O ObPA30OBAHUA

Cornacao ®I'OC COO ycranaBnuBarTCsl TpeOOBaHUSI K Pe3yJbTaTaM OCBOCHUS
OoOydJarolUMHUCs  MOpOrpaMM  CpeaHero  oOmero  oOpa3oBaHUs:  JIMYHOCTHBIM,
METaNpPeIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNHMYHOCTHBIX pE3yJIbTaTOB OCBOEHUs mpeaMmera «buomorus»
BBIJICJICHBI CJICYIOIIME COCTABIIAIONIME: OCO3HAaHUE OOYYarOUIMMUCA POCCUUCKON
IpaXAaHCKON HIEHTUYHOCTH — TOTOBHOCTH K CAaMOpPa3BUTHUIO, CaMOCTOSTEIBLHOCTH
U CaMOOIIPECIICHHIO, HAJTMUYKe MOTUBAIIMU K OOY4YEHHIO OMOJIOTUH, LIeJICHAIPAaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHHM JIMYHOCTHM HAa OCHOBE KJIIOYEBBIX ILIEHHOCTEH U
UCTOPUYECKUX  TPAIUIMA  pPa3BUTUS  OWOJOTMYECKOTO  3HAHWS, TOTOBHOCTH
U CIIOCOOHOCTH O0YYAIOUINXCs PYKOBOACTBOBATHCS B CBOCH JAESATEILHOCTHA IIEHHOCTHO-
CMBICIIOBBIMH yCTaHOBKAMH, MPHUCYIIUMU CHCTEME OHMOJIOTHYECKOro 0Opa3oBaHMS,
HAJIMYHUE DKOJOTHYECKOTO TPABOCO3HAHMS, CIOCOOHOCTH CTaBHUTh IIEIM U CTPOUTH
YKU3HECHHBIC TIJIaHbI.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHUA TpeaMera «buonorus» JOoCTUrarTCs
B CIMHCTBE Y4eOHOW ¥  BOCIHTATEIILHONW JESITEIbHOCTH B  COOTBETCTBUU
C TPAAUIIMOHHBIMU POCCUUCKUMHU COIIMOKYIbTYPHBIMU, UCTOPUYECKUMHU M JTyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSMH, TPHHATBIMH B OOIIECTBE IMpaBUJIaMU W HOPMaMH
MOBEJICHUS M  CIIOCOOCTBYIOT TMpoOIlEcCaM CaMOIIO3HAHUS, CAMOBOCHHUTAHHUS U
CaMOpa3BUTHS, PAa3BUTHS BHYTPCHHEH IO3WIMU JIMYHOCTH, IMATPHOTHU3MA, YBaKCHUS
K 3aKOHY W TIPaBOMOPSAIKY, YEIOBEKY Tpyda W CTaplIeMy ITOKOJICHUIO, B3aWMHOIO
yBOXECHHS, OEpE)KHOTO0 OTHOIIEHUS K KYJIbTYpHOMY HACICAWI0 U TPAAHUIUSIM
MHOTOHallMOHANBHOrO Hapoaa Poccuiickont depepanuu, NpUPOAE U OKPYKAKOLIEH
cpene.

JImaHOCTHBIE pE3yNabTaThl OCBOCHUS Y4eOHOTro mpeamera «bHONOTHS» TOKHBI
OTpaXaTb TOTOBHOCTb M  CIOCOOHOCTh  OOYYarOUIMXCsl ~ PYKOBOJCTBOBAThHCS
chOpMUPOBAaHHOM BHYTPEHHEW TO3UIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCKIEHU, COOTBETCTBYIOIIUX TPAAUIIUOH HBIM
[EHHOCTSIM POCCHICKOTO OOIIECTBa, pACIIMPEHUE >KU3HEHHOTO OIbITa M OIbITa
NEATENHPHOCTH B TIPOIECCE peaNM3alldd OCHOBHBIX HAMpPABJICHUH BOCIHUTATEIHHOU
NEATETHbHOCTH, B TOM YHCIIC B YACTH:

1) rpaxaaHCKOro BOCHUTAHMS:

C(OPMHUPOBAHHOCTh TPAXKAAHCKOM MO3MIMK OOYdYaIOUIerocss Kak aKTUBHOTO
Y OTBETCTBEHHOT'O YJICHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX IMpaB U OOA3aHHOCTEH, yBaXKCHHE 3aKOHA
Y TPABOIIOPSIKA,;
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TOTOBHOCTh K COBMECTHOW TBOPUYECKOW AEATEIHHOCTH TPU CO3TAHHH y4EOHBIX
MIPOEKTOB, PEIICHUH Y4eOHBIX U MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUH OMOJIOTHYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEACISITh COOCTBEHHYIO TMO3UIIMIO MO OTHOIIECHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE YUYUTHIBATH B CBOMX JIEUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMIMOJICHCTBUS JIIOJCH C pa3HBIMH YOCKICHHUSIMH, KyIbTYPHBIMU IICHHOCTSIMU H
COILIMATTLHBIM TIOJIOKCHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOIIECCE COBMECTHOT'O BBITIOJHEHHUS y4COHBIX,
MO3HABATEIBLHBIX U MCCIIEIOBATEIbCKUX 33]1a4, YBAKUTEIHLHOTO OTHOIICHHUS] K MHEHUIO
OIMTOHEHTOB TPU 0OCYKICHUH CIIOPHBIX BOITPOCOB OMOJIOTHUECKOTO COCPKAHUS;

TOTOBHOCTh K TYMaHUTApHOUW U BOJIOHTEPCKOM 1€ATETHHOCTH;

2) MATPHOTHYECKOr0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCUICKON TpakAaHCKOM HWJIEHTUYHOCTH, MAaTPUOTU3MA,
YBaXEHUSI K CBOEMY HApOAy, YyBCTBa OTBETCTBEHHOCTH meper PoamHoil, ropmoctu
3a CBOM KpaM, CcBOWO PomnHy, CBOM A3BIK M KyJIbTYypy, IpOIUIOE W HACTOSAIIEE
MHOTOHAI[MOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOILIECHHE K IPUPOJHOMY HACIEIUIO W MMAMSATHUKAM MPUPOJIBI,
NOCTHXKEHUAM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTH OIIEHMBATH BKJIAJ] POCCUMCKUX YUYEHBIX B CTAHOBIICHHWE W PA3BHUTHE
OMOJIOTUM, TOHUMAaHUS 3HAUYCHUSI OMOJIOTUM B MO3HAHUU 3aKOHOB MPHUPOJIBI, B KU3HU
YesioBeKa U COBPEMEHHOI' 0 O0IIECTBA;

uneiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHro U 3amure OTeuecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0y;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUMCKOT0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 TIOBEICHMUS;

CIIOCOOHOCTh ~ OIIEHMBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIE PpEILICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOI'O BKJIa/ia B TOCTPOCHUE YCTOMYMBOrO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJMUTENSIM, CO3/IaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O MPHUHATHS LIEHHOCTEN CEMEHWHOM KU3HU B COOTBETCTBUU C TPATAULUSIMHU
HapoaoB Poccuuy;

4) 3CTeTHYeCKOr0 BOCIIUTAHUSI:

DCTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOYash OCTETHKY OBITa, HAy4HOI'O M
TEXHMYECKOI'O TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOLIEHHU;

HOHUMaHKME SYMOIMOHAILHOTO BO3IEUCTBHS KUBOM TPUPOIBI U €€ IIECHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHHIO B Pa3HBIX BH/IaX HCKYCCTBA, CTPEMIICHHE ITPOSIBIISTh
KaueCcTBa TBOPUYECKON JTMUHOCTH;
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5) ¢pusmyeckoro BocnUTaHusl, (GOPMHUPOBAHMSL KYJBTYPbl 310pPOBbSI W
IMOIMOHAIBHOI0 0J1aronmoJIyYmsi:

MOHMMAaHUE U peaju3alus 370poBOro M Oe3omacHOro odpasa »KU3HU (30POBOE
MUTaHWe, COOJIIOICHHE THUTHCHWYECKUX TPABHJI U HOPM, COAJTaHCHPOBAHHBIA PEKUM
3aHATHIN U OT/bIXA, peryssipHas pu3nueckas akTHBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY M TCUXUYECKOMY
3JI0POBBIO;

MOHMMAaHUE [IEHHOCTH TMPaBUJI WHIUBUIYAJTHLHOTO U KOJJIEKTUBHOTO 0€30I11acHOTO
TIOBE/ICHHS B CUTYaIIUSIX, YTPOXKAIOIINUX 3I0POBBIO U KU3HHU JIIOJICH;

OCO3HAHWE TOCJICACTBUH W HENPHATHS BPEAHBIX TNPUBBIYCK (YIIOTPEOJICHUS
aIIKOTOJIs, HAPKOTUKOB, KYPEHHS);

6) TpyI0BOro BOCHUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHUE IIEHHOCTH MaCTEPCTBa, TPYAOII00HE;

FOTOBHOCTh K AaKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKOM U COIUaibHOU
HAIPABJIICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATh, IJIAHUPOBATH W CAMOCTOSITEIBHO
BBITIOJTHSATh TAKYIO JIEATEIbHOCTD;

UHTEpEC K pas3IuuHbIM cdepaM NpoPecCHOHAIBHON JeATEIbHOCTH, YMEHHE
COBEPIIIATh OCO3HAHHBIM BBIOOP Oyayiiel mpodeccuu U pealn30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTH K OOPAa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH
BCEH KU3HU,

7) IKOJIOTHYECKOr0 BOCTIUTAHMS:

AKOJIOTMYECKH 1EJIecCO00pa3HOe OTHOILIEHUWE K MPUPOJIe KaK HMCTOYHHUKY >KU3HU
Ha 3emJle, OCHOBE €€ CYIIECTBOBAHUS,

NOBBILIEHUE  YPOBHS  DKOJIOTMYECKOW  KYJBTYpPhl:  MPUOOpPETEHUE  OIbITa
IUIAHUPOBAHUS IIOCTYNIKOB M OLIEHKH MX BO3MOXHBIX ITOCJIEACTBUHM ULl OKPYXKAIOLIEH
Cpensbl;

OCO3HAaHUE TJOOATBHOIO XapakTepa OHKOJOTMYECKUX MpodIeM U MyTed ux
pelLlIeHNs;

CHOCOOHOCTh UCMOJIB30BaTh MPUOOPETaeMbIe MPH W3YYCHUH OHOJIOTUU 3HAHUS U
YMEHUS NPU PELIEHUH NMPOOJIEM, CBA3AHHBIX C PALIMOHAIBHBIM MPUPOIONOIb30BaHUEM
(cobmoneHre MpaBUi TMOBEAEHUS B IPUPOJE, HANPABICHHBIX HA COXpPaHEHUE
paBHOBECHS B SKOCUCTEMAaX, OXPaHy BHUJIOB, 3KOCUCTEM, Onocdepshl);

AKTUBHOE HENPUITHE JEHUCTBHUN, NMPUHOCAIINX BpPEJ OKPYXKAKOWEHW NPUPOIHON
cpene, yMEHUE IMPOrHO3UPOBATh HEONArOMPHUITHBIE SKOJOTMYECKUE IMOCIEACTBUS
MIPEATIPUHUMAEMBIX JEUCTBUM U IPENOTBpALIATh UX;

HAJIMYKUE Pa3BUTOrO HKOJOTMYECKOrO MBIIUICHHS, HSKOJIOIMYECKOW KYIbTYpHI,
OIbITA JAESATEIBHOCTH SKOJIOIMYECKOW HAIpaBJIIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
VMU B II03HABATEJIbHOM, KOMMYHUKATUBHOW WM COLIMAJIBHOW IPAKTUKE, TOTOBHOCTH
K YYaCTHIO B IPAKTUYECKON I€ATEITbHOCTH 3KOJIOTHYECKON HAIPABIEHHOCTH;
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8) eHHOCTH HAYYHOI 0 TIO3HAHMSI:

c(OpMUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU W OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha JHAJIOTE KYIBTYD,
CTIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIHUKYITYPHOM MHPE;

COBEpIICHCTBOBAHUE S3BIKOBOM W YHUTATEIbCKOM KYJIbTYphl Kak CpeACTBa
B3aMMO/ICUCTBUS MEXK Y JIFOJIbMU U MTO3HAHUSI MUPA;

NOHUMaHUe crienuPrKy OMOJIOTUH KaK HayKu, OCO3HAHUS €€ poiiu B (POPMUPOBAHUHN
pallMOHAJILHOTO  HAyYHOTO  MBIIUICHUS, CO3JaHUHM IIEJIOCTHOTO MPEACTaBIICHUS
00 OKpyKalollleM MUpPE Kak O €IWHCTBE MPHUPOJBI, YeJOBEKa U OOIIECTBA, B MO3HAHUHU
IPUPOJHBIX 3aKOHOMEPHOCTEW H peIIeHHH Tpo0JieM COXpaHEHHs] TPUPOTHOTO
paBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OWOJOTMU [Jii COBPEMEHHOW IMBUIIU3ALINHU:
oOecrieueHUs] HOBOT'O YPOBHSA pa3BUTHA MEIUIMHBL, CO3JaHHUE TMEPCIEKTUBHBIX
OMOTEXHONOTUH, CIOCOOHBIX PEIIaTh PEeCYpCHble MPOOJIEeMBbl Pa3BUTHS YEIIOBEUECTBA,
MOKCKa TyTeH BBIXOAA W3 TJO0AIBHBIX 3KOJOTHYECKHX MpoOjeM U obecreyeHus
nepexoia K yCTOMYHMBOMY Pa3BUTHIO, PAIMOHAIBHOMY HCIIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB >KU3HMU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOIMUYECKHUX 3HAHUU B IIEJIAX MOBBIIICHUS
o0miell KyJbTypbl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, KaK COCTaBHOM dYacTu
(GYHKUMOHAIBHOM T'PaMOTHOCTH — OOydYarolmuxcsi, (OpMUPYEMOM TMpU HU3y4YEHUU
ouojoruu;

MOHMMaHHWE CYIITHOCTH METO/IOB MTO3HAHMS, UCTIOJB3YEMbIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH MCTIONB30BaTh MOTYYaeMbIe 3HAHUS ISl aHATTN3a U OOBSICHEHUS SBICHUI
OKPY)KAaIOLIIEr0 MHUpa W NPOUCXOIAIIMX B HEM U3MEHEHHH, yMeHHE JeNaTh
O00OCHOBaHHBIE 3aKJIIOUEHUSI HAa OCHOBE HAYYHBIX (PAKTOB M HMEIOLIUXCS JaHHBIX
C LIETIbIO MOJTyYEHUS JOCTOBEPHBIX BHIBOOB;

CHOCOOHOCTH CaMOCTOSITENILHO UCIIOJIb30BAaTh OMOIOTUYECKNE 3HAHUS JJISl pEIICHUs
npo0JieM B peaibHbIX KU3HEHHbBIX CUTYAIUSIX;

OCO3HAHHME LIEHHOCTHM HAy4YHOM JESITeIbHOCTH, TOTOBHOCTh OCYILECTBISAThH
MPOEKTHYIO U UCCIIEI0BATENILCKYIO IEITEIbHOCTh MHIUBUIYaTIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO0OpPa30BaHUIO,
K aKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHUU MO OMOJIOTMH B COOTBETCTBUH C )KM3HEHHBIMU
NOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble PE3yNbTaTbl OCBOEHUS YydeOHoro mnpeamera «buonorus»
BKJIIOYAIOT:  3HA4UMMble i1 (OPMUPOBAHMS  MHUPOBO33PEHUS  OOyYarOLIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOLIEHAYYHbIE TMOHATHUSA, OTpaKarouue
LEJIOCTHOCTh HAYYHON KapTUHBI MUpa U CTIEUU(PUKY METO0B MMO3HAHUS, UCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKaX (BELIECTBO, dHEPrus, SIBICHUE, MPOIECC, CUCTEMA, HayYHBIH
dakT, NOPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEJOBaHHE,
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HaAO0JII0/ICHNE, U3MEPEHUE, IKCIEPUMEHT U APYTUX), YHUBEPCAIbHbIE YUEOHBIE IEHCTBUS

(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIE, PETYJISITUBHBIC), o0ecrneynBaronue
dbopMupoBanue (PyHKIIMOHAILHONH TPAaMOTHOCTH W  COIMAIBLHONH  KOMIICTCHITMH
o0y4Jaromuxcs, CIIOCOOHOCTH o0 y4Jaromuxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIC, MHPOBO33PEHUYCCKHE 3HAHMS W YHUBEPCAIbHBIC Yy4eOHBIC
JICUCTBUS B MO3HABATEILHON U COLIMATILHON MPAKTHUKE.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble joruueckue a1eMcTBUS:

CaMOCTOSITETTLHO (DOPMYITUPOBATh U AKTYaJM3UPOBATH MPOOJIEMY, paccMaTpuBaTh
€€ BCECTOPOHHE;

KCIIOIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHHS (aHAIN3a,
CUHTE3a, CPaBHEHMU S, KilacCUbUKaIii, 0000IIEHUS ), pACKPBIBATH CMBICI OUOJIOTHYECKUX
MOHATUHN (BBIACIATh WX XapaKTEepHbIE NMPU3HAKH, YCTAHABIMBATH CBSI3U C JAPYTHMHU
MIOHSATUSIMU);

OIPEAEIIATH e ACSITEIbHOCTH, 3a/1aBast MAPaMETPhl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTbH PE3YJIbTaThl JEATEIHHOCTH C TOCTABICHHBIMHU LICIISIMH;

MCITI0JIb30BaTh OUOJIOrMYECKUE MOHATHS ISl OObSICHEHUS (PAKTOB U SIBJICHUI AKUBOI
IPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUs (MHIAYKTUBHBIC, NETyKTUBHbBIC, [0 aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOpPEYHUST B pacCcMaTpPUBAEMbIX SIBJICHUSAX,
(GbOopMyIHpPOBaTH BHIBOBI U 3AKITIOUCHHUS;

OPUMEHSTh CXEMHO-MOJENbHbIE CPEJCTBA IJIsl MPEACTABJICHHUS CYILIECTBEHHBIX
CBSI3€M U OTHOIIEHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTAX, a TAKKE MPOTUBOPEUUI
Pa3HOI0 Poia, BEISIBIICHHBIX B PA3JIMUHBIX HH(DOPMAIIMOHHBIX UICTOYHUKAX;

pa3pabarpiBaTh IIJIaH pPEIIEHUS MPOOJEMBbI € Yy4ETOM aHaln3a HMMEIOITUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCEACTBUI €SI TEIbHOCTH;

KOOPJIMHUPOBATh W BBITIONHATH PabOTy B YCIOBHSIX PEAbHOTO, BUPTYaJTbHOTO H
KOMOMHHPOBAHHOT'O B3aUMO/ICUCTBUS;

pa3BUBaTh KPEAaTUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciieoBaTe1bCKIE ACHCTBUSA:

BIQJCTh HABBIKAMH Y4E€OHO-UCCIEAOBATEILCKOM U MPOEKTHOU AESTEIHHOCTH,
HaBbIKaMHU pa3penieHus mpobieM, CIoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOAOB PEUICHUS MPAKTHUYECKUX 3a7ad, NPUMEHEHHUIO Pa3IMYHBIX METOJ0B
MTO3HAHUS;

WCIIOJIb30BATh PA3JIMYHBIC BUJIBI AEATEIBHOCTH MO MOJIYYECHUIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B YU€OHBIX CUTYAIUAX, B TOM YHUCIE
MIPU CO37aHUU YYEOHBIX U COIIUATILHBIX MPOEKTOB,;

dbopMupoBaTh HAy4YHBI THI MBIIUICHUS, BIAJETh HAYYHOW TEPMHUHOJOTHEM,
KJIFOYEBBIMU MMOHATUAMU U METOIAMU;
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CTaBHUTH U (POPMYIUPOBATH COOCTBEHHBIE 33/Ia4H B 00pa30BaTEIbHON IEATEIbHOCTH
Y )KU3HEHHBIX CUTYaIUsX;

BBISIBIISATH IPUYMHHO-CIICACTBEHHBIE CBA3H M aKTyaJIM3UPOBATh 3a]a4y, BBIIBUTATh
TUMOTE3Y €€ pelIeHHs], HAXOUTh apTyMEHTHI JJIsl TOKa3aTeIbCTBA CBOMX YTBEPXKICHUH,
3aj7laBaTh MapaMeTpbl U KPUTEPUU PELLICHUS;

aHAJIM3MPOBATh TOJYYECHHbIE B XOJ€ PEUICHMs 3aJaud pe3yJIbTaThbl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHNUE B HOBBIX YCIOBHUSX;

JlaBaTh OLICHKY HOBBIM CUTYallUsSIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISITH LIeJICHANPABICHHBIIN MMOMCK TIEPEHOCa CPEICTB B CIIOCOOOB ACHCTBUSA
B MPOECCUOHATILHYIO CPEY;

yMeThb NEPEHOCUTh 3HAHUS B I[IO3HABATEIBHYI0 M MPAKTUYECKYIO O0JIaCTH
KHU3HENIeATeIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE UJIEH, PEAIaraTh OPUTMHATIBHBIC TIOXOAbI U PEIICHUs, CTABUTD
poOJIEMBI U 337]a4, JOMYCKAIOIINe aJbTepHATUBHBIC PEILICHUSI.

Pabora ¢ undgopmanmeii:

OPUEHTHUPOBAThCS B pa3IMYHBIX MCTOYHHMKAX HH(OpMalUuu (TEKCTE Y4eOHOro
ocoOus, Hay4HO-TIOMYJISIPHOM JTUTepaType, OMOJOTHYECKUX CIOBAPSIX U CIIPaBOYHUKAX,
KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHanu3upoBaTh HHGOPMAIUIO
Pa3IMYHBIX BUIOB U (JOPM MpEACTABICHUS, KPUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTD U
HEMPOTUBOPEUHUBOCTb;

(opMynHpoBaTh 3aIPOCHl U IPUMEHATh PA3JIMYHbIE METOABI IPU MOUCKE U O0TOOpE
ouosornueckoit nHpopmanuu, HeoOOXO0AUMOM /1JIs BBIMOJHEHUS YU€OHbIX 3a]1a4;

npuoOpeTarb  ONBIT  MCMOJb30BAHHUS  MH(GOPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPUIEHCTBOBATh KYJIbTYPY AKTUBHOI'O WCIIOJIb30BAaHUS Pa3IMYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOATENFHO BHIOMPATh ONTUMAIBLHYIO (OPMY MPEICTABICHUS] OMOIOTUYECKOM
uH(popMaIuu (CXembl, TpapuKu, AUATPAMMBI, TAOIHIIBI, PUCYHKU U JPYTOE);

UCIOJIb30BaTh HAYUHBIHN SI3bIK B KQUECTBE CPE/ICTBA NpU padoTe ¢ OMOIOrHYeCKOn
uHpopMaMeil: NMPUMEHATh XUMHUYECKHE, (PU3MUECKHE U MaTeMaTUYECKUE 3HAKU U
CUMBOJIBI, (POPMYJIbl, a00pEBUATYpY, HOMEHKIIATYpPY, UCIIOIb30BaTh U MPEOOPa30BhIBATH
3HAaKOBO-CHUMBOJIMUYECKHUE CPEICTBA HATJISTHOCTH;

BJIA/IETh HABBIKAMHU PACIO3HABAHUS W 3aIlIMTHl UHPOpMaluu, UHHOPMALUOHHOM
0€30MMaCHOCTH JTUYHOCTH.

KomMmyHHKaTHMBHBIE YHUBePCAJIbHbIE Y4eOHbBIE AeiiCTBHUS
Oomenue:

OCYIIECTBIIATh KOMMYHHUKAITMM BO BCeX cdepax >KU3HU, aKTHBHO Yy4acTBOBATh
B JIMAJIOTe WM JUCKYCCHHM TIO CYIIECTBY OOCYXIaemoi TeMmbl (yMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYKJICHHUSI OTHOCHTEIILHO BBHITIOJHECHHUS IpEAJIaracMou 3a1auu,
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YUUTBIBATh MHTEPECHI U COMIACOBAHHOCThH MO3MIMN JPYIMX YYAaCTHUKOB JHAIIOra WIH
JIUCKYCCHH );

pacnio3HaBaTh  HeBepOaJbHbIE CpEICTBAa  OOIIECHHS, TOHMMaThb 3HAYEHUE
COLMATIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHSI KOH(MDIUKTHBIX CUTYallMi, YMETh
CMSTYaTh KOH(IIUKTHI U BECTU MIEPETOBOPHIL;

BJIAQJIETh PA3IUYHBIMU CIOCOOaMHU OOIIEHUS WU B3aUMOJCHCTBUSA, MOHHUMATh
HaMEpEHUsl IPYrux JIOAeH, MPOSBIATh YBAKUTEIbHOE OTHOIIEHHE K COOECeHUKY U
B KOPPEKTHOI popme hOopMyIHpoBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO M3J1araTth CBOK TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX
CpPEACTB.

CoBMmecTHAs 1eATEIBHOCTD:

MOHUMATD U MCIIOJIb30BaTh MPEUMYIIECTBAa KOMAaHHOW U UHIMBUyaJIbHOU pabOThHI
IIPU peLIeHuH OUOJIOrMYecKoil mpo01emMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS
rpynnoBbIX (hOPM B3aWMOZECHCTBUS MPU PELICHUN Y4€OHOM 3a1a4H;

BBIOMPATh TEMAaTUKY U METOJIbl COBMECTHBIX JEHCTBUM ¢ yUETOM OOLIMX HHTEPECOB
Y BO3MOYKHOCTEH Ka)J0r0 YieHa KOJUIEKTUBA,

IPUHUMATh L€ COBMECTHOU JIEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUA 110 €€ JOCTHKEHUIO: COCTABIIATS IIJIaH JEHCTBUN, PACIIPENEIIAT POJIU C y4ETOM
MHEHUI YYaCTHUKOB, 0OCYXIaTh Pe3yJbTaThl COBMECTHOM PabOTHI;

OLIEHMBATh KaueCTBO CBOETO BKJIAJa M Ka)XJOr0 y4yaCTHUKAa KOMaHIbl B OOLIMii
pE3yJIbTAT MO pa3padoTaHHBIM KPUTEPHUSIM;

npeajaratb  HOBBIE IPOEKTBI, OLICHMBAaTh HJIEM € TO3ULUUMU  HOBH3HBI,
OPUTHMHAILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh O3UTUBHOE CTPATErMYECKOE MOBENCHHUE B PA3JIMUHBIX CUTYaLUsX,
MPOSIBIISATh TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBI€ YHHMBEpPCAJbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanusi:

WCITOJIb30BaTh OMOJIOTUYECKHUE 3HAHUS IS BBISBICHUS TPOOJIEM U UX pPEUICHUS
B KU3HEHHBIX U YUEOHBIX CUTYaAIUSX;

BBIOMpPATh HA OCHOBE OMOJIOTUYECKHUX 3HAHUH 11E€JI€BbIC M CMBICIIOBBIC YCTAHOBKH B
CBOMX JICMCTBHSX U MOCTYNKAX MO OTHOLIECHHIO K KUBOW MPHUPOAE, CBOEMY 30POBbIO U
3I0POBBIO OKPYKAIOIINX;

CaMOCTOATEIBLHO OCYIIECTBJISATh TMO3HABATEIBHYIO JEITEIbHOCTh, BBISABISATH
npoOsieMbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3aJaul B 00pa3oBaTEIbHOU
JIEATENBHOCTH U )KU3HEHHBIX CUTYaLIUSX;

CaMOCTOSITEJIbHO COCTAaBJISITh IJIaH PEHICHUS MPOOJIEMbl C YYETOM HMEIOIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

J1laBaTh OLICHKY HOBBIM CUTYallHsIM;

pacuIupsTh paMKH y4eOHOI0 MpeIMETa Ha OCHOBE JIMYHBIX MPEIMOYTCHUM;

JieNaTh OCO3HAHHBIA BBIOOpP, APryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
32 peUIeHUE;
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OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO MIMPOKOH APYAUIMU B Pa3HbIX
00JacTsIX 3HAHWM, IOCTOSHHO IOBBIIATH CBOM OOPAa30BATENbHBIM M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJIaJICTh HaBBIKAMH TO3HABATEIHHOW pedIICKCHU KaK OCO3HAHUS COBEPIITAEMbIX
JEUCTBUI U MBICIIUTENIbHBIX MPOIECCOB, UX PE3yJIbTATOB U OCHOBAHUH, MCIOJb30BaTh
npuEMBI pedICKCUM JIJIs1 OIEHKU CUTYaIliU, BHIOOpA BEPHOT'O PEIICHUS;

YMETbh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS IO UX CHUKEHUIO;

IPUHUMATh MOTUBBI U @pTYMEHTHI IPYTUX MPU aHATIU3€ PE3YJIbTaTOB ACSATEIbHOCTH.

IIpunsitue cedst U Apyrux:
IPUHUMATh ce0sl, MIOHUMAasi CBOM HEJOCTATKH U JIOCTOUHCTBA;
MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIU3€E PE3YJIbTATOB JACSATEIHLHOCTH;
MPU3HABATh CBOE MPABO M MPABO JAPYTHUX HA OIMTHOKH;
pPa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIIUU APYTOro YeI0OBeKa.

IMPEAMETHBIE PE3YJIbTATBI

[Ipenmetnbie pe3ynbTaThl ocBoeHUs nporpamMmmbl COO mo Ouonorun Ha 6a30BOM
YpOBHE BKJIIOYAIOT criendduueckue g ydeOHoro mpeamera «buonorus» HaydHbIC
3HaHMS, YMEHHUA ©  CIOCOObI  JCHCTBUH 1O  OCBOEHHUIO, HMHTEPIPETALNH
U TIPeoOpa30BaHMIO 3HAHWUM, BUJIBI JESATEILHOCTH MO TOJYYEHHWIO HOBOTO 3HAHUS W
MPUMEHCHHUIO 3HAHUM B PA3MYHBIX YYEOHBIX CHUTyallusX, a TakKe B pPeabHBIX
JKU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C Owojorueil. B mporpamme mnpeaMeTHbIe
pe3yNbTaThl IPEJICTABICHBI IO F0JIaM 00yUYEHUSI.

[IpenmeTHbIE pe3ynbTaThl OCBOCHUA yueOHOTO npeamera «buonorus» B 10 kiaacce
JOJDKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUIN O MECTE U POJIM OMOJIOTUH B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUHU COBPEMEHHOH €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpa U HayyHOTO MMPOBO33PEHHUS, O BKJIAJE POCCUMCKHX U 3apyOEKHBIX YUEHBIX -
OMOJIOTOB B  pPa3BUTHE OHONOIMM, (PYHKIMOHAIBHOH TI'PaMOTHOCTH 4YeJIOBEKa
JUIS pellieHus )KU3HEHHBIX 3a/1a4;

YMEHUE pacKphIBaTh COAEpPKAHUE OMOJOTMYECKHX TEPMUHOB U MOHSTHUH: KU3HB,
KJIETKa, Opranu3M, MeTadoin3M (0OMEH BEIIECTB U MPEBpaIEHUE YHEPTHUH), TOMEOCTAa3
(camoperysiiusi), ypOBHEBas OpraHU3alldsl >KUBBIX CHUCTEM, CaMOBOCIPOM3BEIICHUE
(penpoayKuus), HaCIeICTBEHHOCTh, U3MEHUYMBOCTb, POCT U PA3BUTHE;

yMEHHE M3jJaratb  OMOJOrMYecKue Teopuu  (KJIETOYHas, XPOMOCOMHas,
MYTallMOHHAsA, LEHTpaJIbHAs J10rMa MOJEKYJSIpHOM Ouosoruu), 3akonbl (I'. Mengens,
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T. Moprana, H.W. BaBunosa) u yuenus (0 IeHTpaX MHOT0OOpas3us U MPOUCXOKICHUS
KylIbTypHBIX pactenuit H.M. BaBunoma), ompenensiTe T'paHUIBI UX MNPUMEHUMOCTHU
K JKUBBIM CHCTEMaM;

YMEHHE BJIAJE€Th METOJAMHM HAyYHOrO II03HAHWA B OWOJOTMM: HaOIIOACHUE
U ONHMCAHUE JKHUBBIX CHCTEM, IPOLECCOB W SBJICHUM, OpraHU3alys MU IPOBEICHHE
OMOJIOTUYECKOT0 HKCIIEPUMEHTA, BBIJBUKEHUE THUIIOTE3bl, BBISBICHUE 3aBHCHUMOCTHU
MEXIY HCCIEAYEeMbIMH BEIMYMHAMHU, OOBSICHEHHE [MOJYYEHHBIX pPE3yJbTATOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHATHI, TEOpPUHA W 3aKOHOB, YMEHHE JENaTh BBIBOJIBI
Ha OCHOBAHUH IMOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE TPU3HAKKM BHUPYCOB, KJIETOK IPOKAPUOT
U DYKApHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
poleccoB: OOMEHa BEIIECTB M MPEBpAlEHUsT SHEPrUU B KIETKE, (OTOCHUHTE3A,
MJIACTUYECKOTO U SHEPreTUYECKOr0o oOMeHa, XEMOCHUHTE3A, MHTO34,
Mel03a, OIUIOJOTBOPEHHS, PAa3MHOXKEHHUS, WHIWBHAYAIBHOI'O pa3BUTUS OpraHU3Ma
(oHTOTEHE3);

YMEHHE TPUMEHSTh TMOJNYYEHHBIE 3HAHUA I OOBSICHEHUS OUOJOIMYECKUX
IIPOLIECCOB M SIBJICHUH, JIJISl IPUHATHSA NPAKTUYECKUX PEIICHUNA B MMOBCEIHEBHON KU3HU
C LIEJIbIO 00ecTeueHus: 0€30MaCHOCTH CBOETO 3/10POBbS U 3/I0POBbS OKPYKAIOIIMNX JFOACH,
COOJIOJIEHUSI HOPM TpaMOTHOIO TIIOBEACHUS B OKpYXKalolled MpPUPOIHON cpene,
NOHUMaHUE HEOOXOJMMOCTH MCHOJB30BAHMS JOCTUKEHUN COBPEMEHHOW OMOJIOTMH H
OMOTEXHOJOTUH AJIs1 PallMOHAIBHOTO MPUPOIOIONb30BaHMS;

YMEHUE peulaTh 3JI€MEHTapHble FeHETUYECKUE 3a/ladyd Ha MOHO- U AUTMOpUIHOE
CKpEIIMBaHUE, CUEIMJIEHHOE HAaCJIEI0BAaHUE, COCTABJIATH CXEMbl MOHOTHOPHAHOIO
CKpEIMBAaHUS JJIs IPEACKA3aHUs HACJIEJOBaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBIOJIHATH Ja0OpaTOPHbIE U MPaKTUYECKUE pabOThl, COOI0ATh MpaBUiia
npu paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

yMEHHE  KPUTHUECKM  OLEHUBAaTh W  HHTEPIPETUPOBATH  MH(POPMAIIHIO
OMOJIOTMYECKOT0 COAEPIKAHMS, BKIIOYAIOUIYIO MCEBAOHAYYHbIE 3HAHMS U3 PA3IMYHBIX
MCTOYHUKOB (CpefcTBA MAacCcOBOM HH(OpMAaIMU, HAay4YHO-TOMYJISIPHBIE MarepHuabl),
THUYECKHE aCHEeKThl COBPEMEHHBIX HCCIENOBaHMM B  OWONOTHH, MEIUIIMHE,
OMOTEXHOJIOTUY;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHbMEHHBIE W YCTHBIE COOOIIEHHUs, 00001as
OMONIOTUYECKYI0 MH(POPMAIINIO U3 HECKOIbKUX HCTOYHHMKOB, IPAMOTHO HCIIOJIb30BATh
MOHATUNHBIN anmapat GMOJIOTHH.

[IpenmeTHBICE  pe3ymbTaThl  OCBOGHHUS  y4ueOHOro mpenMeTa  «buomorus»
B 11 KJ1acce 10KHBI OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUW O MECTE M PO OMOJIOTUH B CUCTEME HAYYHOT'O 3HAHUSI
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa ¥ HAy4YHOTO MHUPOBO33PEHHMs, O BKJIAJI€ POCCUUCKUX W 3apPYOCKHBIX YUEHBIX-
OWOJIOTOB B  pa3BUTHE OWOJOTUH, (PYHKIIMOHAILHON T'PaMOTHOCTH YEJIOBEKa
JUTSI pEIICHUS KU3HEHHBIX 3a/1a4;
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YMEHHE DPACKPBIBATh COJCPKAHHE OMOJOTUYECKUX TEPMUHOB W TIOHSATHH: BHII,
NOMyJISIUUs, TEHO(POHJ, SBOJIOLMUSA, JBWXKYIIHE CHIbI ((QakToOpbl) 3BOJIIOLMH,
PUCIOCOOJIEHHOCTh  OPraHU3MOB, BHUJI000pa30BaHHUE, HKOJIOTMYECKHE (DAKTOPHI,
HKOCUCTEMA, TPOIYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI, IEMH MUTAHUS, dKOJIOTHYECKasI
npamMuia, OUoreoneHos, onocdepa;

YMEHHE Hu3Jlarath OMOJOrHYeckue Teopuu (dBomoronHas Teopust Y. [lapBuHa,
CUHTETHYECKasi TEOpHs DBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxoucrBa K.M. bspa, yepenoBaHus TJIaBHBIX HANpPAaBICHUN MW IYT€W SBOJIIOLUH
A.H. CesepuioBa, yuenust o ouochepe B.W. BepnHaackoro), onpeaensiTh TpaHUIbI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BJAJE€Th METOJaMH HAy4YHOrO I[I03HAHHUS B OWOJOTMM: HaOIIOACHHE
U ONHCAHHWE >KMUBBIX CHUCTEM, MPOIECCOB W SBJIECHUN, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO DKCIIEPUMEHTA, BBIJBMIKEHUE THUIIOTE3bl, BBISBICHUE 3aBHCHUMOCTHU
MEXIY HWCCICAYEeMBbIMH BEIMYMHAMH, OOBSICHCHHE TMOJYYCHHBIX PE3YJIbTAaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TIOHATHA, TEOpUHA W 3aKOHOB, YMEHHE JENaTh BBIBOJBI
HA OCHOBAHUH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCISTh CYIIECTBEHHBIE MTPU3HAKN CTPOCHUSI OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMNYJSIUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOTEOIEHO30B U
HKOCHCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIIEACTBEHHONM M3MEHUYMBOCTH, €CTECTBEHHOIO
oTOO0pa, BU1000pa30BaHuUsl, MPUCIIOCOOTICHHOCTH OPTaHU3MOB, JI€HUCTBUS SKOJIOTUUECKUX
(GakTOpOB HAa OpPraHW3MBI, TMEPEHOCAa BEMIECTB W IOTOKA JHEPTHU B DKOCHUCTEMaX,
AaHTPOTIOTEHHBIX N3MEHECHHUI B YKOCHCTEMAX CBOCH MECTHOCTH, KPyroBOpOTa BEIIECTB 1
OMOreoXMMHUYECKUX IIUKIIOB B Onocdepe;

YMEHHE TPUMEHSTh TOJNYyYEHHBIC 3HAHUA I OOBSICHEHUS OUOJIOTHYECKUX
MIPOIIECCOB U SIBJICHUH, JJISl IPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU
C LIEJIbIO 00ecreueHus: 6€30MacHOCTH CBOETO 3710POBbS U 3/I0POBbS OKPYKAIOIINX JFOACH,
COOJIIOJICHUSI HOPM TPaMOTHOrO TOBEACHUS B OKpYXKalolled NpUpogHON cpene,
MOHUMaHUE HeOOXOIUMOCTH UCTIONIb30BAHUS IOCTHXKEHUI COBPEMEHHON OUOJIOTUH AJis
PalMOHAIILHOTO MTPUPOAOIOIb30BaAHNUS;

YMEHHE pellaTh 3JIEMEHTapHbIE OHOJOTMYECKUE 3aJadyH, COCTABISATH CXEMBI
MIEPEHOCa BEUIECTB U SHEPIUU B IKOCUCTEMAX (LIETH MUTaHUA);

YMEHHE BBITTOJIHATH Ja0OpaTOPHBIC U MPAKTHICCKUE paOOThI, COOMIOAATh MpaBuia
npu paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHE  KPUTHYECKH  OIEHWBaTh W  HMHTEPIPETHPOBATH  MHGOPMAIIHIO
OMOJIOTHYECKOTO COACPIKAHMS, BKIFOYAIONIYIO IICEBAOHAYYHBIC 3HAHWS W3 Pa3IMIHBIX
HMCTOYHUKOB (CpefiIcTBA MaccoBOM WH(MOpMAINK, HAYyYHO-TIOMYJISIPHBIE MaTepHuabl),
paccMaTpuBaTh IJI00ABHBIE KOJIOTUUECKHE MPOOIeMbl COBPEMEHHOCTH, (POPMUPOBATH
M0 OTHOIIICHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE W YCTHBIE COOOIIEHHUs, 00001as
OMOJOTHYECKYI0 WH(DOPMAIMIO M3 HECKOJbKMX HCTOYHHKOB, TPAMOTHO HCIIONB30BATh
NOHSATUIHBIN anmapaT OMOJOTUH.
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10 KJIACC
Haumenosanue
Ne KomnuectBo OcCHOBHBIE BUIBI 1€ATEIbHOCTHA
pa3aeiioB U TEM [IporpammHoOe conpepxaHue
n/m 4acoB o0 yyaroumxcs

y4e0HOT 0 TIpeIMeTa

Tema 1. buosiorus kak Hayka

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBs3u 6uonaoruu PackpeiBath cogepxanne TEpPMUHOB U
HayK C OOIIIECTBEHHBIMU, TEXHUYECKUMU U MIOHSTHUN: HAYYHOE MUPOBO33PEHUE,

JIPYTUMHU €CTECTBEHHBIMU HAayKaMHU, HayJHas KapTHHA MUpa, HAyYHBIH METOL,
bumocodueii, peurueii, STUKOM, THIOTE3a, TCOPHS, MCTOBI
5CTETHUKOM U rpaBoM. Ponb 6uosoruu HCCICOBAHMA.
B (DOPMHPOBAHUH COBPEMEHHOH HAYUHOH XapakTepu3oBaTh OMOJIOTHIO KaK HAyKYy,
KapTUHbI MUpa. CucreMa OMOJIOTUYECKUX :iTh;EEEZHHHE;HE:}II)IS Hlf[/leii ?{;I?;HTB
Hayi. paszzenbl OMOJIOTUN B COOTBETCTBUE
Aemoncmpayuu: C 00bEKTaMH U3YUCHUS.
llopmpeme1: . Jlapenn, I'. Menpen, Ha3piBaTh BaKHENIIUE OTPACIH
H. K. Kosbuos, /. Yorcon n @. Kpuk. | gyonorpueckux snanuit u 3anau,
Tabauywvl u cxemor: «MeTOIBI IO3HAHUS crosimme nepes Guonorueit XX| B,
YKUBOU TIPUPOJIBI»

1.2 | Meroapl TO3HAHUS 1 MeTo1bl MO3HAHUS KUBOU ITPUPOIBI PackpeiBaths copepxaHne TEPMUHOB U

YKABOU TIPUPOABI

(HabmroieHue, HKCIIEPUMEHT, OMUCaHHe,
U3MepeHue, Kiaccudukanus,
MOJIEJIMPOBAHUE, CTATUCTUYECKASI
00paboTKa JaHHBIX).

Hemoncmpayuu:

MOHATUI: HAYYHBI METOJ, METOJbI
HCCJICOBAaHUS.

XapakTepru3oBaTb OCHOBHBIE METOJIbI
TTO3HAHMS )KMBOM TIPUPOJIbI: HAOIIOICHUE,
AKCIIEPUMEHT, OMUCAHNE, U3MEPEHUE,
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Tabauywl u cxemwvl: «MeETOIBI MO3HAHUS
YKUBOW MPUPOJIBI».

Jlabopamopuwvie u npakmuueckue
pabomui:

[TpakTnueckas padora Ne 1.
«/cnonp30BaHKe pa3IMYHBIX METOIOB
PU U3Y4EHUU OUOJIOTMYECKUX
OOBEKTOBY»

KJ'IaCCI/I(i)I/IKaHI/IH, MOJCIMPOBAHHC,
CTaTUCTHUYCCKAsA 06pa60TI<a JaHHBIX

Hroro yacoB o treme

2

Tema 2. 7KuBble cCHCTEMbI U X OPTraHU3ALUS

2.1

buonornueckue
CHUCTEMBI, ITPOLECCHI
Y UX U3y4YCHUE

1

JKuBbie cucteMbl (OMOCHCTEMBI) Kak
peIMeT U3y4eHUs: OUOJIOTHUH.
OTanume KUBBIX CUCTEM

OT HEOPraHUYECKOW IIPUPOJIBI.
CgoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3aii OMOCUCTEM:
MOJIEKYJISIPHBIN, OPraHOUTHO-
KJIETOYHBIN, OPraHU3MEHHBIMH,
MONYJIALIMOHHO-BUA0BO,
HKOCUCTEMHBIN (OMO-TEOIICHOTHYECKHH),
OrochepHbI.

Hayxkwu, uzydaroniye OMOCUCTEMBI
Ha pa3HbIX YPOBHSIX OpraHU3ALNU.
Jemoncmpayuu:

Tabnuywvl u cxemvl: «OCHOBHBIE
MIPU3HAKU JKU3HWY, «Y POBHU

PackpriBaTh conepikaHne TEPMUHOB U
MOHATHUH: cUCTeMa, OUOJIOrHYecKas
CUCTEMa, DJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA KHBBIX CUCTEM,
oOMeH BEIIeCTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACTIEICTBEHHOCTb,
U3MEHYHMBOCTD, Pa3IpaKUMOCTh,
HHEPro3aBUCHUMOCTb, YPOBHH
OpraHm3aIuy XKU3HU (OMOCUCTEM).
XapakTepu3oBaTh MPUHITUTIBI
OpraHMu3aIui OMOCHCTEM: OTKPBITOCTD,
BBICOKAsI YIOPSA0YCHHOCTD,
caMOperyJsiius, UePapXUIHOCTb.
[lepeuncnsaTh yHUBEpCAbHBIE CBOMCTBA
KUBOTO: €IMHCTBO XUMUYECKOTO
COCTaBa, pPa3ApakKUMOCTh, ABHKCHHE,
roMeocTas, pocT U pa3BUTHE,
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OpraHu3aliy >KUBOU PUPOIBD».
Mogens monekynsl JJHK

HACJIEICTBEHHOCTh, U3MEHIUBOCTb,
ABOTIONNS (TIPUCIIOCOOJICHHE

K U3MEHSIONIUMCS YCIIOBUSIM).
[IpuBOIUTH IPUMEPHI OMOCHCTEM
pPa3HOTO YPOBHS OpraHU3aIluu U
CpPaBHHMBATh TPOSIBIICHUS CBOHCTB
’KMBOTO Ha Pa3HBIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIC MTPOIECCHI,
MPOTEKAIOIINEe B OMOCHUCTEMAX:
OOMEH BEIIECTB U MIPEBPALLEHUE
DHEPTUHU, CAMOBOCIIPOM3BEICHHE,
CaMOpETYJISIINSA, Pa3BUTHE.
Cobumonath nmpaBuiia OEpeKHOTO
OTHOIICHUS K )KUBOW MPUPOJIE

Hroro uacoB o teme

1

Tema 3. XumMuueckuii COCTaB U CTPOCHHE

RJIE€TKHA

3.1

XUMHUYECKHUN COCTaB
kineTku. Boma n
MUHEPAIbHBIE COJIU

1

XHUMHUYECKUN COCTaB KJICTKH.
XUMHYECKUE IIIEMECHTHI:
MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTBIL.
Bona n MuHepanbHbIE BELIECTBA.
DYHKIIUHA BOJIBI U MUHEPAIbHBIX
BelllecTB B KieTke. [lonnepxxanue
OCMOTHYECKOI0 OajiaHca.
Jemoncmpayuu:

Juacpammer: «Pactipenenenue
XUMHUYCECKHX DJIEMECHTOB B HE)KHBOM
npuponae», «Pacnpenenenne XuMu4eCKux

PackpeIBaTh conmepikaHue TEPMUHOB

Y TIOHSTHUI: DJIEMEHTHI-OMOTEHBI,
MaKpORJIEMEHTHI, MUKPOJJIEMEHTHI;
MUHEpATbHBIC BEIECTBA, MOJIEKYJIa
BOJIBI KaK JUTIOJb, BOJOPOIHBIC CBS3H;
ruapoduIbHBIC U THAPO(POOHBIE
BEIIIECTBA.

Jloka3bIBaTh €IUHCTBO AJIEMEHTHOIO
COCTaBa KakK OJIHO U3 CBOMCTB KHUBOTO.
Pacripenensate XuMHIECKHE 71EMEHTHI
10 TPyIIaM B 3aBUCHMOCTH
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DJIEMEHTOB B KMBOM MPUPOIIE».
Tabnuywl u cxemor: «Ilepuoamaeckas
Ta0JIMIIa XUMHYCSCKUX DJIEMEHTOBY,
«CTpoeHHE MOJIEKYJIbI BOJIBI»

OT KOJIMYCCTBCHHOT'O IIPCACTABUTCIILCTBA
B OPraHnu3McE; XapaKTCPpU30BATb POJIb
OTACJIBbHBIX 3JICMCHTOB.

BbIsBISATE CBSI3b MCIKIOY COCTaBOM,
CTPOCHHUEM MOJICKYJIbI XHMHWYCCKOI'O
COCAUHCHUSA U €TI0 (1)YHKLII/I$[MI/I B KIJICTKEC

3.2 | benku. CoctaB u benku. CoctaB u cTpoeHHe OEIKOB. PackpeiBaTh conep:kaHue TEPMUHOB U
CTpoeHue OeIKoB AMUHOKHUCIIOTBI — MOHOMEPBI OEIIKOB. HOHATUI: O€JKH, NOJIUMEPBI, MOHOMEPBI,
He3ameHumble U 3aMEHMMBbIE aAMUHOKHCJIOTBI, IENTU/IHAS CBA3b,
AMUHOKHCIIOTbl. AMMHOKHUCIIOTHBIN HNOJUMENTH, ACHATypaLusl.
COCTaB. YPOBHHU CTPYKTYpPBbI OEIIKOBOIA XapakTepu3oBaTh OEJIKHU KaK KJIace
MOJIEKYJIbI (MIEpBUYHAs, BTOPUYHAS, OpPraHUYECKUX COCAMHECHUI;
TPETHYHAs U YETBEPTUUHAS CTPYKTYpa). | KIacCU(PUIMPOBATH UX MO CTPOCHUIO
XUMHUYECKUE CBOMCTBA OEIIKOB. (rnoOyinsipHble U pUOPUILIIpHBIE OENIKH ),
buonorunueckue GpyHKIUNA OEIKOB. MEPEUUCTIATh U XapaKTEPU30BaTh
Hemoncmpayuu: GyHKIIMN OEIKOB
Tabnuywvt u cxemol: «CTpoeHne
MOJICKYJIBI OCJIKay.
ObopyoosaHue: CBETOBOM MUKPOCKOII,
MUKpOIIpenaparsbl
3.3 | ®epMeHTHI — depmeHTH — OMOIOTUYECKUE PackpbiBaTh conepkaHue TEPMUHOB U
Ouonorunyeckue KaTajau3aTopsbl. HNOHATUMN: (PEPMEHTHI, aKTUBHBIN LIEHTP,
KaTajau3aTopbl CrpoeHue GpepMeHTa: akTUBHBIN LIGHTP, | CyOCTpaTHas ClieUU(PUUHOCTb,

cyocTpaTHas Crieru@UIHOCTD.
KodepmenTsr. BuramuHsI.
Otnmnunsa pepMeHTOB

OT HEOPTaHMYECKUX KaTaITH3aTOPOB.

Ko(epMeHThI, OETTKU-aKTUBATOPHI U
OCNKU-UHTUOUTOPHI.

VYka3pIBaTh OTINYHUS (PEPMEHTOB

OT HEOPTaHUYECKUX KaTaJIN3aTOPOB.

31




®denepanbHas padoyas nporpamMma | buomorus. 10—11 kinaccel (6a30BbIld YPOBCHB)

Hemoncmpayuu:

Tabauywvl u cxemvi: «CTpoeHUe
bepmeHTay.

Obopyoosarue: 000pyI0OBaHNE
JUJIS1 TPOBEACHUSI HAOTIOCHUM,
VU3MEpPEHUH, DKCIIEPUMEHTOB.
Jlabopamopusie u npakmuueckue
pabomoi:

Jlabopatopnas padota Ne 1. «3yuenue
KaTaTUTHICCKON aKTHBHOCTHU
dbepMeHTOB (Ha IPUMEPE aMIITa3hl
WJIM KaTaJiasbl)»

OOBsCHATH poiib (HEPMEHTOB

B ()yHKIIMOHUPOBAHUU KHUBBIX CUCTEM,
B [IPOMBIIIUIEHHOCTH, B MEIULINHE,

B IIOBCEHEBHOM JKMU3HU YEJIOBEKA

3.4

VrneBonasl. JInmmmnael

VYTI1eBoABI: MOHOCaXapHU bl (TITFOKO3a,
pubo03a 1 1e30Kcupu003a), Aucaxapuibl
(caxapo3a, JJakTO3a) U MOJIMcaxapu/ bl
(kpaxmaJ, TIMKOTEH, LEJUITI0I03a).
buonorunueckue GyHKIIUNA YTIIEBOJIOB.
JIMmuael: TPUTIIULEPUIBI,
dbochonunuabl, CTEPOUIBI.
[M'uapodunbHO-THAPOPOOHBIE CBOKCTRA.
buonorunueckue GyHKIUNA TUTUIOB.
CpaBHeHUE yrieBoAoB, OCIKOB U
JUNHUAO0B KaK UCTOYHUKOB YHEPTHUHU.
Hemoncmpayuu:

Tabauysl u cxemol: «YTICBOIBI,
«JIummaen.

Obopyoosanue: 000pPyTOBaHHE

PackpeiBaTh copepxaHue TEPMUHOB H
TTOHSATHUH: YTIICBOIBI, MOHOCAXAPHIHI,
TUcaxapyuabl, MOJIMCcaxXapuabl, TIIIOKO3a,
pubo3a, ae3okcuprdo3a, caxaposa,
JIAKTO3a, MaJIbT03a, IeJTI0NI03a
(kmeTyaTka), Kpaxmall, TJIMKOT€H;
JIMTHIBI, TPUTIUIEPUIBI (KUPBI, Maclia),
dhochoaunuabl, CTEPOU/IbI.
XapaKkTepru30BaTh yIIICBOIBI, JIUHIBI
KaK KJIACC OPTaHUYECKUX COSAMHCHHUIA.
KnaccudunmpoBaTs yriaeBoabl U JUITHIBI
10 CTPOEHUIO; MEPEUUCIIATh (PYHKIIMH
VIIIEBOAOB U JIMIHUIOB.

Cxemarnuecku n300paxaTh CTPOCHUE
MOJIEKYJI YTJIEBOJIOB, JIUITHIOB

32



®denepanbHas padoyas nporpamMma | buomorus. 10—11 kinaccel (6a30BbIld YPOBCHB)

JUUIS1 TPOBEICHUST HAOJII0ICHU,
WU3MEPEHUH, SKCIIEPUMEHTOB

3.5 | HyknenHoBbie Hyxnennossie kucnorsl: JJHKu PHK. PackpeiBaTh conepxaHne TEPMHUHOB H
KUCIOThL. ATD Hyxkneotuasl — MOHOMEDBI MOHSATHUH: IE30KCUPUOOHYKIICUHOBAS
HYKJIEMHOBBIX KHCIIOT. CTpoeHue u kucnota (JIHK), pubonyknennonas
dbyaknuu JJHK. Ctpoenune u dyHakumm kucnora (PHK), nykneorun,
PHK. AT®: ctpoenue u GyHKIUH. MOJIUHYKJIEOTUAHAS LElb
Hemoncmpayuu: (MOMMHYKIIEOTH]T), KOMIUIEMEHTApHOCTb,
Ilopmpempor: JIx. Yorcon, @. Kpuk, ¢bynkuu JIHK (xpanenue u nepegava
M. Yunkunc, P. @paHkiuH. HACJICJCTBEHHOW MH(OPMAIINH); BU/IbI
Tabnuywl u cxemoi: PHK (undopmanrionnas, TpaHCIOpTHas,
«HyknennoBsie kuciotsl; JJHKY, pubocoMalibHasi); ageHo3uHTpudocdar
«buocuntes 6enkay, «CTpoeHue (AT®), makpospruueckas CBs3b.
MoneKyinsl ATO». XapakTepu3UpOBaATh HYKIIEMHOBBIE
Obopyoosanue: CBETOBOI MUKPOCKOII, KHUCJIOTBI KaK XUMAYECKUE COEAUHEHNS U
MHUKpPOIIpENapaThl HOCHUTEIM HACIEACTBEHHON
uHpopmarmu.
OTmeuaTb 0COOEHHOCTH CTPOCHUS
MOJIEKY HyKJIenHOBbIX kucioT (JJHK,
PHK) u AT®.
CxemaTuyecku n300paxarh CTPOCHUE
HYKJICOTH/IOB, MOJIEKYJl HYKJIEHHOBBIX
kucior, ATD
3.6 | Uctopust u mMetoanl [uTonorus — HayKa O KIIETKE. PackpsiBaTh conepxaHue TEPMUHOB H

U3Y4YEHUS KIIETKHU.
Kierounas reopus

Kierounas teopus — npumep
B3aMMOJICHCTBUA UJIeH U (PaKTOB
B HAYYHOM ITO3HAHWH.

ITOHATHMN: KJIETKA, LIUTOJIOTHS;
PacKpbIBAaTh COJIECPKAHUE MOJOKEHUN
KJIETOYHOU TEOPHH.
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Metoasl U3ydeHUs: KIETKH.
Jemoncmpayuu:

Tlopmpemui:

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

M. neitnen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MUKpPOIpPEnapaThl paCTUTEIbHBIX,
YKUBOTHBIX U 0aKTepUaIbHBIX KJIETOK;
pUCYHKU ¢ MHKpodoTorpadusmu
KJIETOK, TMOJTY4YE€HHBIE C ITOMOIIbIO
CBETOBOI'O U 3JIEKTPOHHOI'0 MHKPOCKOMA

[lepeuncnate 1 XapaKTepu30BaTh
OCHOBHBIE METO]Ibl U3yUEHUS KIIETKU:
(TpUroTOBIEHUE CPE3OB,

OKpalllBaHHE, MUKPOCKOIIHPOBaHHUE,
HeHTpU(yrupoBaHue, KyJIbTHBUPOBAHNE
KJIETOK U TKaHew)

3.7

Kierka
KaK 1IeJIOCTHAs
JKMBas CUCTEMA

KieTka kak 1enocTHas )KuBasi CUCTEMA.
OO1Me NpU3HAKU KIETOK: 3aMKHYTasl
HapyxHas MeMOpaHa, mosekyinbl JJHK
KaK F€HETUYECKUI armapar, cucteMma
cuHTe3a Oenka. TUIbI KIeTOoK:
YKapUOTUYECKAsI U MPOKAPUOTUYECKASL.
Oco0eHHOCTH CTpOECHUS
MPOKAPUOTUUYECKON KIIETKHU.

Kinerounast crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOH KieTKU. OCHOBHbBIE
OTJIMYHS PACTUTENLHOM, >KUBOTHOM U
rpubHOM KeTku. [loBepXxHOCTHBIE
CTPYKTYpPBI — KJIETOYHAsl CTEHKA,
TJIMKOKAJIHUKC, UX (QYHKIUH.
[InazmaTnyeckas MemOpaHa, ee CBOMCTBa

U QYHKITUU.

PackpeiBaTh comepkaHue TEPMUHOB U
MTOHATHUH: KJIETKU (dyKapruoTHIeCcKas,
MPOKApUOTHIECKAS ), ITTa3MaTHIeCKas
MeMOpaHa (11a3maieMMa), FITMKOKAIUKC,
TPAHCIIOPT BEIIECTB (ITaCCUBHBIM,
aKTHBHBIN ), SHIOIUTO3 ((haromuTo3s,
MMUHOILIMTO3), K30IMTO3, KICTOTHAs
CTEHKa, HYKJICOMI.

CpaBHHMBaATh MEXAY COOO0M
IYKAPUOTHYECKHUE U POKAPUOTHICCKUE
KJIETKH; OTMEYaTh CXOJACTBO M Pa3Iudus
B CTPOCHHUH KIIETOK OaKTepui,
’KUBOTHBIX, PACTCHHU W TPHOOB
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Hemoncmpayuu:

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

T. llIBanu, M. IInennen, K. bap,

P. Bupxos.

Tabauywvl u cxemwvi: «CTpoeHue
YKAPUOTHYECKON KJIETKNY, «CTpoeHue
KUBOTHOM KJIETKN», «CTpoeHue
pacTUTENIbHON KIETKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKU.
ObopyoosaHue: CBETOBOM MUKPOCKOIL,
MHUKPOIIPENapaThl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTepUaTIbHBIX KJIETOK

3.8

Crpoenue
IYKapUOTHYECKOU
KJIETKU

[{uTonnazma u €€ OpraHOUIBbI.
OnHnomeMOpaHHbIE OPTraHOUIbI KJIETKHU:
OIIC, anmapar ['onb1Ku, TU30COMBIL
[TosryaBTOHOMHBIE€ OPTaHOU/IbI KJIETKU:
MUTOXOHJIPUH, TIACTU/IBI.
[TponcxoxaeHne MUTOXOHAPUNA U
nactu. Buasimnactun.
HemeMOpanHble OpraHouabl KIETKU:
pUOOCOMBI, KJIETOYHBIHN IIEHTP,
LHEHTPUOJIU, PECHUUKH, KTYTUKH.
@DYHKIMU OPraHOUAOB KIIETKH.
Bxirouenwust.

Snpo — perynsaTOpHBIN LEHTP KIETKH.
CrpoeHnue anpa: siaepHas 000J04Ka,
KapuoIia3mMa, XpOMaThH, SIPBIIIKO.

PackpeiBaTh comepikaHue TEPMUHOB U
MTOHATHUH: IUTOIJIa3Ma, OpTraHOW/IbI,
sHjoIazmMaruaeckas cetsb (II1C),
anmapat ["onbKu, JTM30COMBI, BAKYOJIb,
MUTOXOHPUH, TUIACTUABI (XJIOPOTIIACTHI,
XPOMOILIACTHI, JIEHKOILIACTHI),
prUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN
HEeHTp (LIEHTPOCOMa), PECHUYKH,
KTYTUKU, BKIIOUEHUS, AJIpO, sIepHas
000JI04Ka, Kapuoria3ma, XpoMaTHH,
STPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOEHUE DYKAPHOTHIECKOM
KJIETKH 110 U300paKEHUSIM U

Ha MHUKpOTIperaparax;
KJIaCCU(UIIMPOBATH OPTaHOU]IbI
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Xpomocomsl. TpaHciopT BemecTs

B KJIETKE.

Jemoncmpayuu:

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

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

P. Bupxos.

Tabnuywvl u cxemsi: «CTpoeHue
HYKapUOTHYECKON KIETKM», «CTpoeHue
YKUBOTHOM KJIETKW», «CTpoeHUE
pacTUTEIbHON KIIEeTKN», «CTpoeHue
MMPOKAPUOTUYECKON KIIETKI,
«CTpoeHue sapa KIETKU.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MHUKPOIIPENapaThl PaCTUTEIbHBIX U
YKUBOTHBIX KIIETOK.

Jlabopamopuwvie u npakmuueckue
pabomuwl:

Jlaboparopnas pabora Ne 2. «M3yuenue
CTPOEHUSI KJIETOK PACTEHUM, JKUBOTHBIX U
OakTepuii MoJ MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpENapaTax U UX OMUCAHHE»

B 3aBHCHMOCTH OT OCOOEHHOCTEH MX
cTpoeHust (0THOMEMOpaHHbIE,
JIByMEMOpaHHbIE, HEMEMOpaHHbIC);
ONMUCHIBATh (DYHKIIMH KaXKJIOTO
OpraHouja B KIIETKE.
XapakTepu30BaTh KJICTOYHOE AP0 KaK
MECTO XpaHEHHUs], mepeaadn (yIBOeHue
XpOMOCOM) U pealin3aliuu
(TpaHCKpUIILIKS) HACIEACTBEHHOM
uH(pOpMaIUU KIETKH.

[lepedncnsaTe ¥ OMUCHIBATH KOMITIOHCHTHI
a5pa 1 ux pyHKINH;

CxemMaTU4HO U300pakaTh CTPOCHUE
PACTUTENBHOM U JKUBOTHOU KJIETKH.
OOBICHATH OMOJIOTUYECKOE 3HAYCHUE
TpPaHCTIOPTa BEIIECTB B KIIETKE

Hroro yacoB 1o teme 8

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH

4.1 | OOMeH BelIecTB. 2 OOMeH BelecTB, WM META0O0IU3M. PackpeiBaTh conep’aHue TEPMUHOB U
[Inactuueckuit Accumunanus (TU1acTUYECKU 0OMEH) MOHSTHUI: OOMEH BEILLECTB U
oOMeH. DOTOCHHTE3. U JUCCUMMWISIUSA (PHEPreTHUEeCKU MpeBpaIleHUe SHEPTUU (METa0O0IU3M),
XeMOCUHTE3 OOMEH) — JIB€ CTOPOHBI EUHOTO ACCUMWJISILUS, TIJIACTUYECKUIT OOMEH,
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nporuecca metadbonusma. Poib 3ak0HOB
COXpaHEHHUsI BEUIECTBA U YHEPTUU

B MMOHMMaHUU MeTabonu3ma. Turbl
oOMeEHa BEeIECTB: aBTOTPO(PHBIN U
rerepoTpodHsbiil. Ponb hepmenToB

B OOMEHE BEIECTB U MPEeBpPaLIEHUN
sHEpruu B kietke. DOTOCHUHTE3.
CaertoBas 1 TeMHOBast (a3bl
¢dorocunrtesa. Peakiuu gporocunresa.
O dexTrBHOCTH HOTOCHHTESA.
3HayeHue POTOCUHTE3a JJIsl )KU3HU
Ha 3emJyie. BimsiHue yciioBuil cpensl
Ha (DOTOCHUHTE3 U CIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTU Y KYJIbTYPHBIX
pacTEeHUM.

XeMOCUHTE3. XEMOCUHTE3UPYIOIIHE
OakTepun. 3HAUEHUE XEMOCHUHTE3a
IS KM3HU Ha 3eMiIe.
Jemoncmpayuu:

TIlopmpemor: K. A. Tumupsizes.
Tabnuyol u cxemol: «XIJIOPOIIACTY,
«DOTOCHHTE3»

JTUCCUMWIISIIUS, SHEPTeTUUECKUM OOMEH,
dhoTocunHTE3, POTOIM3,
dhochopunupoBaHue, IEPEHOCUUK
MIPOTOHOB, XEMOCUHTE3.

OnuceiBath (POTOCUHTE3, MPOIIECCHI,
MPOTEKAIOIINE B CBETOBOW U TEMHOBOU
daze.

BbISBIISATE NPUYUHHO-CIIEICTBEHHBIE
CBSI3U M€Ky MOTJIOIIEHUEM COTHEUHOM
SHEPTUHU XJIOPODOUIIOM U CUHTE30M
Monekyn ATO.

CpaBHUBATh UCXOJIHBIE BEIIECTBA,
KOHEUYHBIE MPOAYKTHI U YCIOBUS
MIPOTEKAHUSI PEAKIIMN CBETOBOU U
TEMHOBOM a3kl GOTOCHHTE3A;
CpaBHUBaTh (OTOCUHTE3 U XEMOCHUHTE3.
OneHunBaTh 3HaYeHUE (DOTOCUHTE3A U
XEMOCHHTE3a JIJIs )KU3HU Ha 3emiie

4.2

DHEPreTUYeCcKui
oOMeH

DHepreTuueckuii OOMEH B KJIETKE.
Paciiernyienye BEIIeCTB, BBIJACICHUE U
aKKyMYJIMPOBaHUE SHEPIUH B KIIETKE.
DTanbl YHEPreTUYECKOro 0OMEHa.
['mukonus. bpoxkenueun ero BUbl.

PackpbiBaTh conepikaHre TEPMUHOB U
MOHSATUI: SJHEPreTHUECKUIT OOMEH,
TJIMKOJIA3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIOUPTOBOE OpOXKEHUE, OMOJOTHYECKOe
OKHCJICHHE, KIJIETOYHOE JIbIXaHHE,
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Kucnoponnoe oxkucnenue, uim
KJIETOUHOE JibIXaHue. OKHUCIUTEIbHOE
dbochopunrpoBarune. DPHEKTUBHOCTh
HHEPreTHYECKOro oOMeHa.
Hemoncmpayuu:

Tabauysl u cxemol: « TUIIBITUTAHUSY,
«Metabonuszmy, « MUTOXOHAPUSIY,
«IDHEPreTUYeCKUii 0OOMEH»

TUCCUMUJIISILUSA, (PEPMEHT.
XapakTepru3oBaTh OOMEH BEIIECTB U
MpeBpalleHue YHEPruu (MeTaboIN3M)
KaK OJIHO UX CBOMCTB KHBOTO.
[lepeuyucnsate 0coOOEHHOCTH
MJIACTUYECKOT0 ¥ YHEPreTUYECKOTO
oOMeHa B KJIETKE; YCTaHaBJIMBATh
B3aUMOCBSI3b MEXKIY HUMH.

Paznmuuate TUBl 0OMEHa BEIIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTPOQHBIA.

OnuchIBaTh 3TaIbl YHEPreTUYECKOTO
oOMeHa (ITOArOTOBUTEIIbHBIH,
OECKHUCIOPOIHBIN, KUCIOPOIHBIN)

U CPAaBHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh PEaKIMy TITUKOJIN3a,
OpoXKeHUs, KJIETOUHOTO JbIXaHHUS;
BBISIBJISITH PUIMHHO-CJICICTBEHHBIC
CBSI3U MEX]y TJIMKOJIM30M, KIETOYHBIM
IbIXaHUEM U CUHTE30M MOJIeKyI1 ATO.
CpaBHuBath 3¢ (HEeKTUBHOCTH
OECKHCIOPOTHOTO Y KUCIOPOIHOTO
ATaIoB

4.3

buocunTes Oenka

Peaknnyn MaTpu4HOro CMHTE3A.
I'enernueckas unpopmanus u JJTHK.
Peanmu3anus reneTnyeckon
uH(dOpMaIK B KIIETKE.

PackpeiBath copepkaHne TEPMUHOB
U TIOHSATUM: I'eH, TCHETUYECKUM KOJI,
MATPUYHBIN CUHTE3, TPAHCKPUIIIHS,
TPAHCIALMUA, KOJIOH, aHTUKOJIOH,
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I'eneTHueckuii KOoa M Eero CBOMCTBA.
TpaHCKpUIILIUS — MATPUYHBIA CUHTE3
PHK. Tpancnsiius — 6rocunTes Oenka.
Otanel TpaHciauu. KoaupoBanue
aMUHOKHCIOT. Posib pubocom B
OmocuHTe3e OelnKa.

Jemoncmpayuu:

Ilopmpemur: H.K. Konb1oB.

Tabnuywvt u cxemvi: «Ctpoenne JJHK»,
«CtpoeHue u QyHKIHOHUPOBAHKUE T'€HAY,
«Cunres Oenkay, «Permmmukamus JTHKy,
«['eHeTnUecknil KOO».

ObopyoosaHue: MOJICTU- aNTUTUKAIIUH
«Y nBoenue JJHK u Tpanckpunums»,
«buocuHTE3 OCIKaY»

pubocoMa, IIeHTpaJIbHAs JO0TMa,
MOJIEKYJIsipHasi OMOJIOT Ul

OnpenensaTe CBOMCTBA TEHETHYECKOTO
KoJa (TPUILJIETHOCTh, OJHO3HAUYHOCTb,
BBIPOK/IEHHOCTb, YHUBEPCATBHOCTbD,
HETEPEeKPbIBAEMOCTb, HEIPEPHIBHOCTD ).
OnuceIBaTh 3TaIlbl peaau3aliu
HacJIeICTBEHHON MH(OPMALIUY B KIIETKE.
CpaBHUBATh peakUUd MAaTPUYHOIO
cunre3amonekyn PHK u Genka B kierke

4.4

Hexnerounsie
(GOpMBI KU3HU —
BUPYCHI

Hexknerounbie ¢OpMbl KU3HU — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

(. . UsanoBckuii). OcobeHHOCTH
CTPOEHUSI ¥ KU3HEHHOT'O LIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacrenuit,
YKABOTHBIX U YEJIOBEKA, BHI3bIBAEMBIE
BUpycamu. Bupyc ummyHnoneduimra

yenoseka (BUY) — Bo3oyauTens CITNa.

OOpaTtHast TpaHCKpUIILMS, PeBEPTa3a U
uHTerpasa. [Ipopunaktuka
pacnpocTpaHeHUs! BUPYCHBIX
3a00s1eBaHui.

PackpbiBaTh coaep)kaHue TEPMUHOB U
MOHATUI: BUPYC, BUPYCOJIOTHS, KaIlCUJ,
OakTepuodar, BUpyc UMMyHOAehUIINTA
yenoBeka (BUY), oHKoreHHble BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOUHYIO (POPMY JKU3HU;
OCOOCHHOCTH CTPOCHHS U
KU3ZHENEATEIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HEHHBIN IIUKJI BUPYCOB
MMMYHOJIe(pUIITa YETTOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TabauHoi
Mo3aukH), 6akrepuodar, BUY.
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Hemoncmpayuu:

lopmpemui: J1. . VIBaHOBCKHUIA.
Tabauywvl u cxemwvi: «Bupycobi»,
«bakrepuodarny»; «Ctpoenue u
*ku3HeHHbI ki Bupyca CITM/]a,
OakTepuodara.

ObopyoosaHue: MOJIETb CTPYKTYPbI
JIHK; MarauTHass MoJie/ib-anIIMKaIus
«CTpoeHUE KIETKH»

OO00CHOBBIBaTh U COOJIIOATh MEPHI
MpoQUIAKTUKN PacIPOCTPaHEHUS
BUPYCHBIX 3200JIEBAHUI
(pectiupaTopHbI€, KETYTOUHO-
KUIIICYHbIC, KJICIIEBOU JHIIChATHT,
BUY-undexums)

Hroro yacoB no reme

6

Tema S. Pa3MHOKeHHe U HHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB

5.1

JKusHEeHHBIN UK
KJIETKU. [lenenue
KJIETKH. MuTO03

1

KI1eTOUHBII UK, WIH )KU3HEHHBIN [TUKIT
kietku. Marepdaza u MuTo3.
ITporneccol, mporekaromye B HHTEpdase.
Pennukanuys — peakiyss MaTpuaHOro
cunre3a [JHK. Ctpoenue xpoMocoM.
XPpOMOCOMHBIN HA0Op — KApUOTHII.
JIMTUTIOMIHBIN ¥ TaIIOMIHBIN
XPOMOCOMHBIE HA0OPBL. XPOMATHIBI.
[{uTonornyecKkre OCHOBBI Pa3MHOKEHHUS
Y UHJIUBUIYAJIbHOTO Pa3BUTHUS
OpraHu3MoB. JleleHne KIETKA — MUTO3.
Cranun muto3sa. [Iponeccsl,
MIPOUCXOASIINE HA Pa3HbBIX CTAIUSX
MHUTO33a. BHOJIOrHYecKnii CMBICII MUTO3A.
[IporpamMmmupyemasi THOEIb KIETKH —
arorTo3.

PackpsiBaTh comep:kaHlEe TEPMUHOB U
MOHATHUH: KJIETOYHBINA UK, UHTep(da3a,
peayIUIMKalus, XpoMocoMa, KapuoTHIIL,
ranjJouHBINA, JUTLIONIHBIM
XpPOMOCOMHBIN HabOp, XpOMaTHU/IbI;
MHTO3 €ro cTajuu: npodasa, metadasa,
anadasa, Tenodasa.

OnuchiBaTh )XKU3HEHHBIN ITUKII KJIETKH;
MEPEUYUCIIATh U XapaKTepU30BaTh
MEePUO/Ibl KJIETOUHOTO ITUKIIA,
CpaBHHMBATh UX MEXIY COOOI.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CPaBHUBATh
XPOMOCOMHBIE HA0OPBI KIIETOK.
CpaBHUMBATH CTaIMA MUTO3A.
Paznuuathk Ha MUKpoOIpenaparax
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Hemoncmpayuu:

Tabnuyvt u cxemol: «KIICTOUHBIN LIHKID»,
«Pernmukanus JJHK», «Ctpoenue
XpOMOCOMBI», «K MUTO3»; MarHUTHas
MOJIeNb-aNTUIMKAIUS «JleJTIeHre KIeTKI»;
monaens J[HK.

ObopyoosaHue: CBETOBOM MUKPOCKOI U
Mukponpenapat «Kapuoknunes B KJI€TKax
KOpEIIKa JIyKa.

Jlabopamopuwvie u npakmuueckue
pabomuwi:

Jlaboparopnas padorta No 3.
«Habmronenue MuTo3a B KIETKax
KOHYHKA KOPEIIKa JTyKa Ha TOTOBBIX
MHKpOIpenapaTax»

Y PUCYHKAaxX CTaJuu MUTO3A.
PackppiBaTh OMOIOrUYECKUN CMBICHT
MHTO3a

5.2

dopmel
Pa3MHOXEHUS
OpraHU3MOB

DopMBbI pa3MHOXKEHUST OPTaHU3MOB:
Oecronoe u MmojaoBoe.

Buasr 6ecrionoro pa3MHOKEHHUS:
JieJICHUE HaJIBOE 1 MOYKOBaHUE OJIHO-
¥ MHOT'OKJIETOYHBIX, CIOPOOOpa30BaHuUE,
BEreTaTHBHOE Pa3MHOKCHHE.
HckyccTBEeHHOE KIIOHUPOBAHHUE
OpraHU3MOB, €TI0 3HAYCHHUE

TS CETIEKITU U,

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS
oT OGecrnoJioro.

Hemoncmpayuu:

PackpsiBaTh comep:kaHlEe TEPMUHOB
Y MOHATHUU: PA3MHOXKEHHE, KJIOH,
MIOJIOBBIE KJIETKHU (TaMEThI),
AUIIEKIIETKa, CIEPMATO30U/1, 3UT0Ta,
JIeJIeHUEe HaJIBOE, TOYKOBAHUE,
criopyJisiiusi, parMeHTanus,
BEreTaTUBHOE Pa3MHOXKEHUE,
CEMEHHOE Pa3MHOXKEHUE, OMbUICHUE,
JIBOMHOE OIJIOJIOTBOPEHUE, TOJIOBBIC
KeJe3bl, CCMEHHUKH, SUYHUKH,
OIUIOAOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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Tabauyvt u cxemvr: «POPMBI

PAa3MHOKCHHUA OPraHU3MOB)), «I[BOfIHOG

OIJIOJIOTBOPEHUE Y IBETKOBBIX
pacteHuiny, «Jlenenue KieTku
OakTepuny, «BeretaTuBHOE
pPa3MHOXKEHUE pacTeHui», «CTpoeHue
MTOJIOBBIX KJIETOK

XapakTepru3oBaTh 0OCOOCHHOCTH

1 3HaYeHue O0ECIIoI0oro U MoJI0BOTO
CIIOCO0OB Pa3MHOKCHHSI.

Briaenste BUABI OECIIONOro
Pa3MHOXCHUS; BBISBIIATH B3aHMOCBSI3U
MexXy hopMaMu U criocobamu
Pa3MHOXKEHHUS, U UX OMOJIOTMYECKUM
3HAYCHUEM.

Bragers npuémamMu BEreTaTuBHOTO
Pa3sMHOKEHUS KYJIbTYPHBIX PACTCHUIN
(Ha mpuMepe KOMHATHBIX).
XapaKkTepu30BaTh IOJIOBBIE KJICTKH:
STUIEKIICTKH, CIIEPMAaTO30H/IbI;
BBISIBJIATH OCOOCHHOCTH

HX CTPOCHUS

5.3

Meiios

Meiio3. Ctaguu meiio3a. IIpomeccsi,
MPOUCXOAAIINE HA CTAIUSIX Meio3a.
[ToBenenrne XxpoMOCOM B MENO3€.
Kpoccunrosep. buonornueckuil cMbICi
Y 3HAYCHUE MEHO03a.

Jemoncmpayuu:

Tabnuyst u cxemol: «JleIeHNE KICTKN,
«Meio3y.

Obopyoosanue: moaens JIHK;
MarHuTHAas MOJIEb-allIUIMKAITUS
«JleneHue KICTKN

PackpsiBaTh conepxaHue TEPMUHOB U
MMOHSTHI; MEH03, KOHBIOTAITH
XPOMOCOM, TIEpEKPECT (KPOCCUHTOBED)
XpOMOCOM, T'aMETBHI.

XapakTepu3oBaTh MEHO3 KaK CII0co0
KJIETOYHOTO JIEJIEHUS; OMMUCHIBATh MEN03
[0 CTaJWsIM; CPAaBHHBATh CTaJIMU M€Eil03a
Y MUTO3a.

PasznuuaTe Ha pucyHKax CTaauu MeENo03a;
pPacKpbIBaTh OUOJIOTMYECKOE 3HAUEHUE
Meio3a
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5.4 | Obpa3oBanue u ["ameTorenes — nmpouecc o0pa3oBaHus PackpeIBaTh conepkaHre TEPMUHOB U
pa3BUTHE MOJIOBBIX MOJIOBBIX KJIETOK Y KHBOTHBIX. MNOHSTHUI: TaMETOreHe3, CIIEPMAaTOreHE3,
KJIETOK. [TonoBble *xene3bl: CEMEHHUKU U 0OreHe3, CIIepMaTo301l, aKpocoMa,
OmutonoTBOpEeHHE anyHuKd. OOpa3oBaHuE U Pa3BUTHE ANULIEKIIETKA, TTOJIIPHBIE TeJIbIIA.

MIOJIOBBIX KJIETOK — raMeT (CIepMaTo30ul, | XapaKTepru30BaTh OCOOCHHOCTH
SUIIEKIIETKA) — CTIEpMATOTeHE3 raMeToreHesa y KUBOTHBIX U €T0 CTalNu;
ooreHe3. OcoOEHHOCTH CTPOEHMUS I0JIOBBIE KJIETKH KUBOTHBIX U OIUCHIBATH
SAHULIEKJIETOK U CIIEPMaTO30M10B. IPOLIECC UX Pa3BUTHS.

OmonorBopenue. [laprenorenes. CpaBHHMBATh CIIEPMATOr€HE3 U OOTEHE3.
Jemoncmpayuu: OnuceIBaTh OIMJIOJOTBOPEHUE,

Tabauyel u cxemvl: «IIpsimoen HenpsaAMoOe | GMOIOTHYECKOE 3HAUCHUE

pa3ButHe», «['amerorenes OILJIOZIOTBOPEHUS

y MIIEKOITUTAIOIIMX U YETIOBEKaM

Obopyodosanue: Mosienb MeTadazHoi

XpOMOCOMBI, MUKPOCKOTI,

MUKporpenaparsl «CrepMaTo301/ibl

MJICKOIIMTAIONIETOY, «SAMIIeKIIeTKa

MJIEKOTTUTAIOIET 0.

Jlabopamopuvie u npakmuueckue

pabomoi:

Jlabopatopnas padota Ne 4. «3yuenue

CTPOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIIpernapaTax»

5.5 | UnnuBuayanpHoOe NuauBuayaneHoe pa3Butue (OHTOreHes3). | PackpbiBaTh cojepxkaHue TEPMHUHOB
pa3BUTHE OMOpHOHAIEHOE PA3BUTHE Y TIOHSTUI: OHTOT'€HE3, SMOPUOTECHE3,
OpraHu3MOB (amOpuorenes). DTamnbl SMOPHUOHATIBHOTO | 3UTOTA, APOOJICHUE, OJIACTOMEDPHI,

Pa3BUTHUA Y IIO3BOHOYHBIX JKHBOTHBIX!

Mopyia, 0JacTyna, 6JacToIelNb,
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IpoOJIeHUE, TacTPyIISIIUs, OpraHOTeHE3.
[TocTamOpuoHanbHOE pazBuTHE. TUTIBI
MOCTAIMOPHUOHAILHOTO PA3BUTHSL:
npsiMoe, HE MpsIMOe (JTMIMHOYHOE).
Bnusinue cpeawl Ha pa3BUTHE
OpraHu3MoB; (aKTOpbl, CIOCOOHBIE
BBI3bIBaTh BPOXIEHHBIE YPOJICTBA.
Poct u pazButue pacreHuil. OHTOreHe3
LIBETKOBOT'O PACTEHUA: CTPOEHHUE CEMEHH,
CTaH Pa3BUTHSL.

Hemoncmpayuu:

Tabnuywst u cxemol: «OCHOBHBIE CTaIUU
OHTOreHe3a», «lIpsmoe u Henpsimoe
pa3BUTHEY, «JIBOWHOE OIJIOIOTBOPECHUE
Y LIBETKOBBIX PAaCTCHUI»

ractpyJa, HelpyJia, OpraHoreHes;
3apOJIBIIIEBBIC IUCTKU: IKTOJEPMA,
Me30/1epMa, SHTOIEPMa;
MOCTIMOPHOHAIILHOE PA3BUTHE: TIPSIMOE
U HenpsiMoe (JTMYMHOYHOE); MeTamopdo3,
Meracropa, MHKPOCTIOpa, MbUTBIIEBOE
3€pHO, CIIEPMUHU, 3aPOJIbIIIEBBIA MEIIIOK,
JIBOMHOE OMJIOOTBOPEHUE.

OmnpenensaTs dTanbl SMOPUOHATILHOTO
pa3BUTHS XOPJIOBBIX HA CXEMax M
mpernapaTax 1 OMHUCHIBAThH MPOIIECCHI,
MPOUCXO/SIINE HA KaXKIOM JTarle.
CpaBHUBATh MEPUOJIBI OHTOTEHE3A;
MpsIMOE U HepsAMOe (JIMUUHOYHOE)
MOCTIMOPHOHAIILHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U IPYTUX
XOPJIOBBIX.

OOBICHATH OMOJIOrHMYECKOE 3HAYEHUE
pa3BUTUS ¢ METaMOPGH030M;
OTPHULATENIBHOE BIMSHHUE AJTKOTOJIs,
HUKOTHHA U JPYTHX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3apPOJIbIIIA
YeJI0BEKA.

OnuceIBaTh MTPOLIECC JBOMHOTO
OILJIOJIOTBOPEHHUS Y IIBETKOBBIX
pacTeHun

Hroro uacoB o reme
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Tema 6. HacsieicTBEHHOCTh M H3MEHYUBOCTH OPTraHU3MOB

6.1 | I'enetuka — HayKa 1 [Ipeamer u 3a1a4ul TEHETUKH. PackpsiBaTh conep:kaHlEe TEPMUHOB U

O HACJIEICTBEHHOCTH Ponb nutonoruu u aMOproIorun MOHSTUH: T€H, TEHOM, T€HOTHII, ()EHOTHII,

Y U3MEHYUBOCTHU B CTAHOBJICHUM T€HETUKH. BKian XPOMOCOMBI, aJIJIEIbHBIC TeHBI (AJIJIeINN),
POCCUHCKHX U 3apYOCKHBIX YICHBIX B TOMO3UI0Ta, TETEPO3UTOTA,
pa3BUTHE T€HETUKU. MeToAbl TEHeTUKH | JIOMUHAHTHBIN NMpU3HaK (reH),
(ruOpuI0IOTMIECKUM, PEIeCCUBHBIM MpU3HAK (IeH), YucTas
UTOr€HETUYECKUM, MOJIEKYIISIPHO- JMHUS, TUOPU]L.
TeHETHYECKU). [lepeuncnsaTe U XapakTepu30BaTh
OCHOBHBIE TEHETUYECKUE TTOHSTHUSI. METO/Ibl TCHETUKH: THOPUI0JIOTUYECKUH,
['eHeTnueckasi CHMBOJIMKA, [UTOT€HETUYECKUH, MOJIEKYJISIPHO-
UCIIOJIb3yeMas B CXeMax CKpElIMBaHUN. | FTEHETUUECKU; IOMUHAHTHBIC U
Jemoncmpayuu: pEleCCUBHBIE TPU3HAKU PACTCHUMN U
Tlopmpemwi: I'. Mennens, T. Mopran, KUBOTHBIX.
H. W. BaBunos, C. C. UeTBepuKOB, ITonp30BaThCs T€HETUYECKOU
H. B. Tumodeen-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIMKOU
Obopyoosarue: MOACIb- aNITUTHKAITUS JUISL 3aUCU TEHOTUITUYECKUX CXEM
«MOHOTHOPHUIHOE CKPEIIUBAHUE, CKpEITUBaHUS
repOapuii «I'opox MoceBHOM»

6.2 | 3akOHOMEpPHOCTH 1 3aKOHOMEpPHOCTH HacJIeJOBaHUS PackpbIBaTh conepikaHre TEPMUHOB

HaCJIeI0BaHUS MPU3HAKOB, YCTAHOBJICHHbIE U TIOHSTUI: MOHOTHOPUTHOE

MPU3HAKOB. I'. Mennenem. MoHorudpumaHoe CKpeluBaHue, (PEeHOTUIIUYECKHE

Monorubpuatoe CKpelnBaHue. 3aKOH eTMHO00pa3us IPYNIbI, THOPUIOIOTUYECKUA METO,

CKpEIIMBaHUE rUOPUIOB NIEPBOTO MOKoJieHUs. [IpaBuio | YucThie JIMHUY, JTOMUHUPOBAHUE T'€HOB

JAOMHWHHPOBAHHAL. 3aKkoH PpacCIICIlIICHUA
IIPHU3HAKOB. I'unore3a 4MCTOTHI ramer.
ITonmHOE M HEMOJIHOE JAOMUHHUPOBAHUC.

(TmostHOE, HEMOJIHOE), paclIeIICHUE
B IIOTOMCTBE.
OnuceIBaTh METOAMKY TTPOBEICHUS
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Hemoncmpayuu:

lopmpemui: I'. Mennens.

Tabnauywvl u cxemvi: «MoHOTHOPUIHOE
CKPEILIMBAaHUE U €r0 HUTOICHETHYECKAas
OCHOB@», «3aKOH PaCIIEIJICHUS U €ro
UTOTCHETUYECKask OCHOBa», «3aKOH
YUCTOTBI TaMET».

Obopyoosanue:

MOIeNU-anTuInKauu «MOHOTHOPHUITHOE
CKpemnBanuey, «Hemomnoe
JOMUHUPOBaHUE», repbapuil «I'opox
ITOCEBHOM»

I'. MeHaeneM OnbITOB IO U3YYECHUIO
HacJIeA0BaHUs OJTHOM Mapbl MPU3HAKOB
y TOpOXa IOCEBHOTO.

PackpriBaTh coziepkaHue 3aKOHOB
eauHoo0pa3usi THOPUIOB MEPBOTO
MOKOJIEHUS Y 3aKOHA PACILIETIIICHUS.
OOBICHATH TUNIOTE3Y YUCTOTHI TaMeET.
3anuchiBaTh CXEMbl MOHOTHUOPUAHOTO
CKpEIIMBaHUs, OOBICHATH €T0
IIUTOJIOTUYECKUE OCHOBBI U peIiaTh
TEHETUYECKUE 3a7auu

Ha MOHOTHOPUJHOE CKPEIIMBAHUE

6.3

Jurndpuanoe
CKpeElIMBaHUE.
3aKOH HE3aBHCHUMOI'O
HacJIeI0OBaHUS
MIPH3HAKOB

JlurnOpuaHoe ckpemuBanue. 3aKoH
HE3aBHCHUMOT0 HACJIEOBaHUS
npu3HakoB. [[uToreHeTHYecKne OCHOBBI
JTUTHOPUTHOTO CKPEIIUBAHMUSI.
AHanmu3upymoliee CKpelrBaHue.
Hcnonb30BaHne aHAIM3UPYIOIIETO
CKpEIIUBaHUS JJIs ONpeeIeHuUs
TeHOTHUIIa 0COOU.

Jemoncmpayuu:

Iopmpemuwi: I'. Mennaenb.

Tabnuywl u cxemol: «urudpugHoe
cKkpemmBaHue», «L{uTomornaeckue
OCHOBBI TUTHOPHUTHOTO CKPEITUBAHUS.
ObopyoosaHue: MOJIETb- aNTUTMKALIUS
«IurnbpuHoe CKpeIBaHue

PackpeiBaths copepxaHne TEPMUHOB U
MOHSATUN: TUTHOPUIHOE CKpEeIllMBaHUE,
AHAIIM3UPYIOIIEE CKPEIIUBAHUE.
OmnuceiBath onbITh I'. Mennens

10 U3YYECHUIO HACJICIOBAHUS ABYX Map
MIPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpbiBaTh copepkaHue 3aKoHa
HE3aBUCUMOI'0 HACJIEJOBAHUS PU3HAKOB.
[IpuMeHSITh MaTEMaTUYECKUN pacueT
C TIOMONIBI0 METOJIa IEPEMHOKEHUS
BEPOATHOCTEN U 3aIUCh C MTOMOIIBIO
(heHOTUTNTMYECKUX PATUKATIOB
paclIeIUICHUs MPU3HAKOB Y MOTOMKOB
1o (DEHOTHUITY U TCHOTHUITY.
3anuchIBaTh CXEMBI JTUTHOPHIHOTO
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CKpEIIMBaHUS, OOBACHITH €ro
[IUTOJIOTMYECKUE OCHOBBI U PEIIATh
TrCHETUYECKHE 3a7a4i Ha JUTHOPHIHOE
CKpEIIMBaHUE

6.4

CueruieHHOE
HaCJICIOBAHUE
MIPU3HAKOB

CueruieHHOE HaclleIOBAHUE TTPU3HAKOB.
PaGota T. Moprana mo crenjieHHoMy
HacJe10BaHUIO TeHoB. Hapyienue
CLEIJIEHUS T€HOB B PE3yJIbTATE
KPOCCHUHIOBEpa. XpPOMOCOMHAs TEOPUSI
HAaCJIEACTBEHHOCTH.

['eHeTMyECKNE KapTHI.
Hemoncmpayuu:

Ilopmpemur: T. Mopras.

Tabnuyvl u cxemol: «Mero3y,
«I'eHeTnueckne KapThl paCTEHUN,
YKUBOTHBIX U YEJIIOBEKaY,
«B3anMonencTBuEe ayIeIbHBIX TE€HOBY.
ObopyoosaHrue: MUKpOIIpETIapaT
«/Ipo3oduna» (Hopma, mytaruu Gopmbl
KPBUILEB U OKPACKH TeJla), MUKPOCKOTI,
Mozenb-amumkanus «llepexkpéct
XpOMOCOM.

Jlabopamopusie u npakmuueckue
pabomuwr:

Jlaboparopnas padora Ne 5. «3yuenue
pe3yJabTaTOB MOHOTHOPHUIHOTO

U JUTUOPUIHOTO CKPEIMBAHUS

PackpbiBaTh cosepkaHue TEPMUHOB U
IOHSATHUN: CLEIJIEHHOE HACJIE0BaHUE
MPU3HAKOB, PEKOMOMHALINS T€HOB,
TEHETUYECKHUE KAPThI XPOMOCOM,
MOpPraHHua.

Ha3pIBaTh OCHOBHBIE TTOJIOKEHHS
XpPOMOCOMHOM TEOPUHU
HaclieIcTBeHHOCTH T. Moprana;
pacKpbIBaTh COAEPKAHUE PAOOTHI

T. Moprana no CienjaeHHOMY
HAaCJIEA0BAHUIO TEHOB U IIPUYMHBI
HapyUIEHUS CUEIUICHUS MEXTY T€HaAMH.
3anuceIBaTh CXEMbI CKPEILIUBAHUS

IIPU CLEIJIEHHOM HACIIEOBAHUH,
OOBSACHATH MPUYUHBI PEKOMOUHALIUN
T€HOB, ONPEAEIATh YUCIIO TPy
CUEIJICHUS T'€HOB; pelIaTh T€HETUYECKUE
3a/1a4y Ha CLIETUICHHOE HACJIeI0BaHUE
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y Ip0o30(HIIbI Ha TOTOBBIX
MUKpOIpenapaTax»

6.5 | 'eneruka momna. ['eneTuka mmomna. XpoMOoCOMHOE PackpeiBaTh conepxaHne TEPMHUHOB H
HacnenoBanue OIpeIeJICHUE MoJa. AyTOCOMBI U MOHSATUI: XPOMOCOMHBIN HAOOD,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIe U | ayTOCOMBI, ITI0JIOBBIE XPOMOCOMBI,
CLEIJIEHHBIX C I10JI0M reTeporaMeTHbIE OPraHU3MBbl. rOMOTaMETHBIN MOJI, TETEPOraMeTHbIN

HacnenoBanne nmpu3HAKOB, CLEIVIEHHBIX | I1OJ, CLENJIEHHOE C IOJIOM HACJIEIOBAHUE
C TOJIOM. PU3HAKOB.
Hemoncmpayuu: OOBACHATD LIUTOJIOTUYECKUE OCHOBBI
Iopmpemui: I'. Menpgens, T. Mopran, XPOMOCOMHOI'0O MEXaHU3Ma OIPEICIICHUS
H./. BaBunos. 10J1a Y Pa3JIMYHbIX OPTaHU3MOB.
Tabnauywvl u cxemvi: «I'€eHEeTHKA MOJAY, CpaBHMBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEIOBAHUS, HAaCJIEA0BAaHUs IPU3HAKOB, CLIENJIEHHBIX
CLEIUIEHHOTO ¢ IoJoM», «Kapuorumnsl Y HE CLEIUICHHBIX CII0JI0M. Pemarp
YEJIOBEKAa U KUBOTHBIX)» TEHETUYECKHUE 3a/1a4M Ha HACJIETOBAHUE
CLEIJICHHBIX C [TOJIOM IIPU3HAKOB

6.6 | I3MeHYMBOCTb. N3meHunBoCTh. BUabl U3MEHYMBOCTU: PackpeiBarh copepkaHue TEPMUHOB U
Henacnencreennas HEHACJICCTBEHHAs U HACJICCTBEHHAs. ITOHSATHUI: U3MEHYUBOCTb,

U3MEHYUBOCTH Ponb cpenpl B HEHACIEACTBEHHOU HACJIEACTBEHHAs! N3MEHYNUBOCTD,

U3MEHUYMBOCTH. XapaKTepUCTUKA
MO (PUKAIMOHHON NU3MEHYNBOCTH.
BapuanunoHHbli pa U BapualMoOHHAs
kpuBasd. Hopma peakunu npusHaka.
KonnuecTBeHHBIE U KAUE€CTBEHHbIE
IIPU3HAKU U UX HOpPMa PEAKIIHH.
CpoiicTtBaMoau(pUKAITMOHHON
U3MEHYHMBOCTH.

HEHACJIeICTBEHHAs U3MEHUYHUBOCTbD,
MOU(UKAIIIOHHAS U3MEHYNBOCTb,
BapUAaIlMOHHBIN psiJl, BAPHAHTA,
BapHUallMOHHAsl KpUBas, MPU3HAK,
HOpMa peakluu, KOJIMYECTBEHHbIE U
KayeCTBEHHbIE MTPU3HAKU.
KnaccuduunpoBaTh BUIbI
M3MEHYUBOCTU U BBISIBIATH UX
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Hemoncmpayuu:

Tabnuyvt u cxemol: «BUab
U3MEHUYHMBOCTIY, «MoauduKaimoHHas
W3MEHYUBOCTH.

Jlabopamopusie u npakmuueckue
pabomul:

Jlaboparopnas padora Ne 6. «3yuenue
MOU(DUKAIIMOHHONW U3MEHUUBOCTH,
MOCTPOCHHE BapUAIMOHHOTO psijia U
BAPUALIMOHHOW KPUBON»

OMOJIOTHMYECKHEe OCOOCHHOCTH.
[IepeuucisaTe cBOMCTBA
MOU(PUKAIIMOHHOW U3MEHYMBOCTH H
OOBSCHATDH €€ 3HAUCHHUE JIJIS1 OPTaHU3MOB.
Paznuuarh KOIMYECTBEHHBIC U
KaueCTBEHHBIE MTPU3HAKU; CTPOUTH
BAPUALIMOHHBIN PsiJi, BAPUAILITMOHHYIO
KPUBYIO, BBIUMCIISTH CPEIHEE 3HAUCHUE
MpU3HaKa

6.7

HaCJ'IGILCTBGHHaH
HN3MCHYHUBOCTD

HacneacTBenHasi, niv reHOTUIUYECKast
n3MeH4YnBOCTh. KoMOuHaTuBHas
M3MEHUYMBOCTh. MeHO03 1 TTOJI0BOM
MPOIIECC — OCHOBA KOMOWHATUBHOMN
W3MEHYMBOCTH. MyTarimoHHas
V3MEHYUBOCTb.

Knaccuduxarus myranuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE.

Yacrora ¥ NpUYMHBI MYTaAIAM.
MyrtareHHbie (aKTOpHI.

3aKOH TOMOJIOTUYECKHUX PSAIOB

B HACJICACTBEHHOW N3MEHYMBOCTH
H. N. BaBunoBa. Bresnepnas
HACJICICTBEHHOCTh U U3MEHYUBOCTb.
Hemoncmpayuu:

Ilopmpemeur: 1. ne ®pus, H. . BaBuios.

Tabauyel u cxemwvr: «MyTalnoOHHAS

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTUI: HACIeACTBECHHAS
W3MEHYNBOCTH, KOMOMHATUBHAS
W3MEHYMBOCTh, MyTallHOHHAS
W3MEHYUBOCTh, MYTaHT, MyTallH:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIC;
MOJUIUIONANS, AHEYIUIOUIUS, MyTareHsbl.
XapakTepu3oBaTh HACJIEICTBEHHYIO
U3MEHYUBOCTD; (POPMYJIHUPOBATH 3aKOH
TOMOJIOTUYECKHUX PSII0B

B HACJICACTBEHHON M3MEHUYHUBOCTH

H. 1. BaBuiioBa 1 0OBICHSITH €r0
3HAUYCHME IJIsT OMOJIOTHMU U CEJICKIIHU.
KnaccuduuupoBars MyTaiiuu: reHHbIE,
XPOMOCOMHBIE, TECHOMHBIE U PUBOJIUTH
IIPUMEPBI MyTaIUK.

OOBSACHITH IPUINHBI BOSHUKHOBECHHS
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U3MEHYUBOCTD.
ObopyoosaHue: MUKPOCKOII,
MuKporpernapar «/[pozoduna» (HopMma,
MyTaruu (HOpMbI KPBUIBEB M OKpacKa
TeJla); KOMHATHBIC PACTEHUS C TECTPOM
OKpacCKOM JIMCTHEB.

Jlabopamopuwie u npakmuyeckue
pabomoi:

Jlabopatopnas pabora Ne 7. «Ananm3
MyTaIui y Ip0o30(HIbI HAa TOTOBBIX
MUKpOIIpernapaTax»

MYTaLHH, pOib (PAKTOPOB-MYTareHOB.
CpaBHMBaTh BHUJIbI MyTalU; BBISBIATDH
IIPUYMHBI HACJIEICTBEHHON
WU3MEHYMBOCTH, NCTOYHUKN MYTareHOB
B OKpYXaroIieit cpene (KOCBEHHO).
XapakTepu30BaTh BHEAIEPHYIO
HaCJIEICTBEHHOCTh U U3MEHUHUBOCTb

6.8

['eHeTrka yenoBeKka

['eneruka yenoseka. Kapuorumn
YeJIOBEKa.

OCHOBHBIC METOIbI TCHETHUKH YCIIOBEKA!
FeHEaJOTUYSCKUM, OJIU3HCIOBEII,
[IMTOI€HETHYECKHUI, OMOXUMHUYECKHI,
MOJIEKYJIIPHO-TEHETUYECKUU.
CoBpeMeHHOE oMnpeieIeHe TeHOTUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHUCIIE

¢ nomousto [11IP-ananu3a.
HacnencrBennsie 3a001eBaHUs
YeJIoBeKa: TeHHBIE 00JIe3HH, OOJIC3HN

C HACJIEACTBEHHOMN
MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE
oone3nn. CoMaTUUECKUE U
reHEepaTUBHBIEC MYTaIIUH.

PackpbIBaTh conepxaHue TEPMUHOB U
ITOHSATHN: KAPUOTUII YEJIOBEKA,
LUTOT€HETUYECKUI METO/,
reHeaJIOrMYeCKUl METOI, POJOCIIOBHEIE,
OJIM3HELOBBI METO/], HACIIEICTBEHHBIE
Oose3Hu: (MOHOTCHHBIE,

C HACJIEeICTBEHHOU
IIPEIPaCIOIOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETUUECKOE
KOHCYJIbTUPOBAHME.

[lepeuncnsaTe 0COOEHHOCTH U3yUEHUS
T€HETHKHU YEJIOBEKAa; MPUBOIUTh
MIPUMEPBI HACJIEICTBEHHBIX O0Ie3HEN
YEJI0BEKAa, XapaKTEPU30BaTh METOABI UX
Npo(QUIAKTUKHU; 0OOCHOBBIBATh 3HAUCHUE
MEJIUKO-TEHETHYECKOI 0
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CtBoJioBbIe KJIeTKHU. [IpuHIUIIBI
3JI0pOBOT0 00pa3a >KU3HH, TUATHOCTHUKH,
MPOOUIAKTUKY U JICYEHUS TEHETUYECKUX
Oone3neit. MeanKko-reHeTuyecKoe
KOHCYJIbTUPOBaHUE. 3HAYCHHE
MEIUIIMHCKON MeHEeTUKHU

B NIPEJOTBPAILCHUY U JICYEHUN
reHeTHYECKUX 3a00JIeBaHUH YellOBEeKa.
Hemoncmpayuu:

Tabauywvl u cxemst: «HacnemoBanme
pe3yc-dakropay, «I eHeTuka rpymi
KPOBU.

Jlabopamopusie u npakmuuecKkue
pabomui:

[TpakTuyeckas padbora Ne 2.
«CocTaBiieHrE U aHAJIU3 POJIOCIOBHBIX

KOHCYJIbTUPOBAHUS.
BbISBIAT U cpaBHUBATh MEX]y COOOM
JOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKU
YEJI0BEKA.

CocCTaBysITh M aHAIM3UPOBATH
POZOCTIOBHBIE YEIOBEKA

YeJIOBEKa»
Htoro 4yacoB mo teme 8
Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTUH
7.1 | Cenekuus Kak HayKa 1 Cenek1us Kak HayKa v Ipolecc. PackpeiBath conepxanne TEPMUHOB

U TIporecc

3ap0>1<z[eHHe CCJIICKINHU U JOMCCTHKALIH.

Yuenne H. 1. BaBunosa o neHrpax
MHOT'000pa3us U POUCXOXKICHHS
KYJIbTYPHBIX PaCTCHUU.

LleHTpBI MPOUCXOXKIACHUS TOMAITHUX
JKUBOTHBIX.

Copr, nopoaa, mramm.

Y TOHSITUM: CEJIEKIUSI, COPT, OPOAA,
ITaMM, IOMECTUKALUS, WU
OJIOMAIlIHUBAHUE, LIEHTPbI
MHOr000pa3usi ¥ IPOUCXOKICHUS
KYJbTYPHBIX PAaCTEHUU U
KUBOTHBIX, THOpUAN3ALNA,
MCKYCCTBEHHBIN OTOOD.
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Hemoncmpayuu:

llopmpemui: H. 1. BaBunos.
Tabauysl u cxemwl: Kapta «LleHTpBI
MHOT000pa3usi ¥ MPOUCXOKICHUS
KyJIbTYPHBIX pacTeHu», «Iloposs
JIOMAIITHAX XUBOTHBIX», «CopTa
KyJIbTYPHBIX PACTEHUII».
ObopyoosaHnue: MyJSKU TIJI0JI0OB U
KOPHEIUIOAO0B AUKUX (HOpM H
KyJbTYPHBIX COPTOB PacTCHUM;
repOapuii «CenbCKOX0351iCTBEHHbIC
pacTeHUS

Ha3piBaTh 1 cCpaBHUBATh OCHOBHBIC
ATaIbl Pa3BUTHUSI CEJICKIIUM.

W3narare yuenue H. U. BaBunosa

0 IIEHTPax MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHuii; pa3anuvaTh IEHTPhI Ha KapTe
MHPA, CBSI3bIBATH UX MECTOMOJI0KEHUE

C oyaramMu BO3HUKHOBEHMS IPEBHEUIIINX
LIUBUJIN3ALAN.

CpaBHUBATH cOpTa KYJIbTYPHBIX
pacTeHui, MOPOAbl JOMAITHUX
KUBOTHBIX M UX JMKHUXIIPEIKOB.
OueHuBaTh poib CEICKINU

B 00ecIeueHnH PO I0BOILCTBEHHOM
0Ee30ITaCHOCTH YeJI0OBEYESCTBA

7.2

MeTtonsl 1
JTOCTHKCHUS
CEJICKLIMU PACTECHUMN
U >KMBOTHBIX

CoBpeMEHHbBIE METObI CEIEKIINN.
MaccoBblif 1 UHAUBUAYATbHBIA OTOOPHI
B CEJIEKIIUU PACTEHUI U KUBOTHBIX.
OrueHka sKcTepbepa.
biM3KOpOICTBEHHOE CKPELIMBAHUE —
uHOpuANHT. Yucras muHus.
CKpeluBaHue YUCTHIX JTHHUM.
["'ereposuc, wnu rudbpuaHas cuia.
HeponcrseHHoe ckpeluuBanue —
ayrOpuauHr. OtnanéHHas
ruOpuan3anus u e€ycrexu.

HckycCTBEHHBIM MyTareHe3 M MOIy4eHue

ITOJIMITIION AOB. I[OCTI/I)KGHI/IH CCIICKIIN

PackpriBaTh conepxkaHue TEPMHUHOB U
MOHATUI: HICKYCCTBEHHBINA OTOOP,
MacCOBBI OTOOP, MHINBUIYAIbHBIN
0TO0p, PKCTEphEP, OTUZKOPOICTBEHHOE
CKpEILMBAaHUE, YUCTAas IWHUS, TETEPO3HC,
HEPOJCTBEHHOE CKpPEIIUBAHUE,
HMCKYCCTBEHHBIM MyTarcHes,
nonurion16l. CpaBHUBATH (POPMBI
HCKYCCTBEHHOI0 0TOOpa (MaccoBoro u
WHJUBUTYaJILHOTO), BUBI
rubpuan3anum (OJIM3KOPOJICTBEHHON U
OTJIaJIEHHOM), CITIOCOOBI MOMYUCHUS
MOJIUILJIOUIOB.
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pacTeHNM, )KUBOTHBIX U
MHUKPOOPTraHU3MOB.
Jemoncmpayuu:

llopmpemui: V1. B. Muuypus,

I'. 1. Kapneuenko, M. @. liBaHOB.
Tabnuywvl u cxemvr: «OTAATICHHAS
rubpuauzanus», «PaboTel akagemMuka
M. @. NBanoBay, «Iloaurmnonausy.
Obopyoosarue: MyIISKA TIIOIOB U
KOPHEIUIOA0B TUKUX (GOpM U
KyJIbTYPHBIX COPTOB PAacTEHHM.
Jlabopamopuvie u npakmuyeckue
pabomui:

Okckypenst «OCHOBHBIE METO/BI U
JOCTUKEHUS CEJIEKI[UU PACTEHUN U
YKUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHITHUIO,
IJIEMEHHYI0 Qepmy,
COPTOMCTIBITATENbHBIA Y4ACTOK

WM TETUTMYHOE XO3SIICTBO)

[IpuBOOUTE IPUMEPBI TOCTUKEHUN
CEJICKLIUM PACTEHUN U KUBOTHBIX

7.3

buorexnonorus
Kak OTpacib
MIPOM3BOCTBA

buotexHonorus Kak oTpacib
MPOU3BOACTBA. ['eHHAsA MHKEHEPHUS.
Otansl co3nanus pekomOuHanTHol JIHK
U TPAHCTEHHBIX OpraHnu3MoB. KietouHas
uHKeHepus. KieTouHbie KyJbTypBhl.
MUKpPOKIIOHATBHOE pa3MHOKEHUE
pacrenunii. KnonnpoBanue
BBICOKOTPOTYKTUBHBIX

PackpbiBaTh copepxkaHue TEPMUHOB U
HNOHATUIN: ONOTEXHOJIOI s, KIIETOYHAs
WHXKEHEPHUsI, T€HHAasl MH)XXKCHEPU,
KJIOHUPOBAHUE, TPAHCT€HHbIE
opranusmsel, MO (reHeTudecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJOTHIO KaK
OTpacJb IPOU3BOJICTBA, OCHOBHBIE
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CENBbCKOXO3MCTBEHHBIX OPraHU3MOB.

DKOJIOTHUECKUE 1 ATUUECKHE HpO6JI€MI)I.

I'MO — reneTuyecku
MOAU(DUITTPOBAHHBIC OPTaHU3MBI.
Hemoncmpayuu:

Tabauywvt u cxemot. «OOBEKTHI
ouorexHonorun», «Kiaerounsie
KYJbTYPbl U KIIOHUPOBAHUEY,
«KoHCTpyHpOBaHHE W TIEPEHOC T'EHOB,
XPOMOCOM»

JOCTHXKCHUA OMOTEXHOJIOTHH B 00J1aCTH
IIPOMBIIIJICHHOCTH, CCJIIbCKOI'O XO0351CTBa

W MEIUIIMHEI.
[lepeuyuncnsaTe U XapakTepu3oBaTh
OCHOBHBIE METOIBI U TOCTHIKEHUS
OMOWH>KEHEPHH.

OO06cyx1aTh PKOJIOTHYECKHUE U
TUYECKUE aCHEKThl HEKOTOPHIX
HCCIIE0BaHNM B 00JaCTH
OonorexHonmoruu (KJIOHUPOBAHUS,
MCKYCCTBEHHOT'O OTUIOJIOTBOPEHHUS,
HaIIPaBJICHHOTO MU3MEHEHUs TeHOMAa U
CO371aHUs TPAHCTCHHBIX OPraHU3MOB)

HToro gacoB 1o TeMe 3
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3nesoB U TEM [IporpammMmHOe conepxkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 mpeIMeTa

Tema 1. DBoJIOIMOHHAA OMOJIOT U

1.1 | OBomronMsg U METOABI 1
e€ u3ydeHus

[IpeanochbUIKM BOBHUKHOBEHUS
HBOJIIOLIMOHHON TEOPHUU. DBOJIOIIMOHHAS
Teopusi U €€ MECTO B OMOJIOTHH.
Brnusnue 3BOTIOIUOHHON TEOPUU

Ha pa3BUTHE OWOJIOTUU U JIPYTUX HAYK.
CBuaeTENHCTBA IBOJIOLIHH.
[TanmeoHTOMOrNYECKHE:
MOCJIE/I0BATEIbHOCTh MOSIBJICHUS BUJIOB
B MMAJICOHTOJIOTMYECKOM JIETOMUCH,
nepexo/IHbIe (HOPMBI.
buoreorpadudaeckue: cxoncTBO H
paznuune hayH uQIop MATEPUKOB U
OCTPOBOB. DMOPHOJIOTMYECKUE: CXOJICTBA
U pa3audusi SMOPUOHOB Pa3HBIX BUIOB
MMO3BOHOYHBIX.
CpaBHUTENBHO-AHATOMUYECKUE!
TOMOJIOTUYHbIC, aHAJIOTUYHBIC,
pPYIUMEHTApPHBIC OpraHbl, aTaBU3MBI.
MonekynsipHO-0MOXUMUYECKHE:
CXOJICTBO MEXaHHU3MOB
HACJICJICTBEHHOCTU U OCHOBHBIX

PackpbiBaTh conmepkaHue TEPMUHOB H
TIOHSTHUI: YBOJIIOIHS, TIEPEXOTHBIE
dbopmbl, prTOoreHeTHYECKUE PSIIbI,
BUJIBI-9HJIEMUKH, BUBI-PEITUKTHI,
3aKOH 3apOJIBIILIEBOI0 CXOJICTBA,
OMOreHEeTUYCCKHI 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
Oprafbl, pyJIUMEHTAPHBIC OpPTaHEI,
aTaBU3MBI.

[lepeuncnsiTh OCHOBHBIE ATAMbl PA3BUTHS
ABOJIIOLIMOHHOW TEOPHHU.
XapakTepu3oBaTh CBUICTEIHCTBA
HBOJTIOIINH: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduyeckue,
AMOPUOIOTMYECKUE, CPABHUTEIHHO-
aHATOMUYECKHE, MOJIEKYJISIPHO-
OMOXUMUYECKUE.

[TpuBOIUTE TIPUMEPHI MTEPEXOTHBIX
¢dbopM OpraHu3MoB, (PHIIOTCHETHYECKUX
PAIOB.

[TpuBoINTE (HOPMYITUPOBKH 3aKOHOB
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METa00IMYECKUX MYTEH y BCEX KUBBIX
OpraHu3MOB.

Jemoncmpayuu:

Topmpemuwi: K. Jlunueu, XK. b. Jlamapk,
Y. Jlapsun, B. O. KoBanesckuii,

K. M. bap, O. I'ekxens, @. Mromnep.
Tabauywvt u cxemol: «Pa3Burue
OpPraHMYEeCcKOro Mupa Ha 3emiie»,
penbedHbie TaOIUIIBI «3apOIBIIIIH
MO3BOHOYHBIX KUBOTHBIX,
«ApXEOonTEPUKCY.

Obopyodosanue: dbuoreorpadpuyeckas
KapTa Mmupa; Kojuiekius «Dopmbl
COXPAHHOCTH HMCKOITAEMBbIX )KMBOTHBIX U
pacTeHui»; BIaXKHbIE MPENapaThl
«Pa3Butne HacekoMmoroy, «Pa3Butue
JISIT YLK

OMOreHETHYECKOT0 U 3apOoJAbIIICBOI O
CXOoACTBa

1.2

Ucropus pazsutus
MIPEICTABICHUMN
00 3BOJIIOIIUU

OomonmonHasi Teopust Y. JlapBuHna.
[Ipennochliki BOSHUKHOBEHUS
JapBUHU3MA. [[BIKYIIIME CUJITBI
HBOJIIOLIMM BUOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKCHHUE

IIPU OTPAaHUYCHHOCTH PECYPCOB,
HEONpeAeIEHHAs U3MEHYNUBOCTD,
O0opn0a 3a CylIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CuHTteTnuyeckasi TEOpHs IBOJIOIUH

PackpbiBaTh copepkaHue€ TEPMUHOB U
MOHATHI: CUCTEMAaTHKa, €CTECTBEHHBIN
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu3zoBaTh OCHOBHBIE
ABOJIFOLIMOHHBIC UJICH, KOHICIIIIUN 1
TEOpUH; CPAaBHUBATH B3IJISIJIbIHA BU U
spomonuio K. Jlunues, XK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTh BKJIaa JIMHHES B pa3BUTHE
CHUCTEMATHKH M OOBSCHATH MPUHITUAIIBI
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(CT3) u e€ OCHOBHBICTIOIOKCHUSI.
Jemoncmpayuu:

Hopmpemuwi: K. Jlunuen, XK. b. Jlamapk,
Y. HdapsuH.

Tabnuyer u cxemot: «llonmymsiuny,
«Kapra-cxema Mapuipyra myTemecTBUs
Y. JlapunHay, «@opMbl 00pHOBI

3a cyulecTBoBaHue», «EcTecTBeHHBIN
or6op», «MHOroobpasue copToB
pacrenuity, «MHoroo0Opasue nopoa
YKUBOTHBIX)

OMHApHOI HOMEHKJIATYPBHI.
XapakTepu30BaTh COIEPKAHUE U
3HAYEHUE PBOTIONMOHHON KOHUEIINU
K. b. JITamapka.

OueHuBaTh €CTECTBEHHO-HAYYHbIE U
COLIMAIbHO-9KOHOMUYECKHE
MPEANOCHIIKA BOSHUKHOBEHUS
ABOJIFOIMOHHOW Teopun Y. /lapBuHa.
PackpeiBaTh conepkanue 3BOFOIMOHHON
teopun Y. JlapBuHa; CpaBHUBATH
HEONPEACIEHHYIO U ONPEIEIEHHYIO
W3MEHYMBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD, (popmMbI OOPHOBI
3a CyLIECTBOBAHUE.

OnuchIBaTh MOJIOKEHUSI CHHTETUYECKOU
teopuu dBotoNUU (CTD) u 00BACHATH
€€ 3HauYeHue I10nO0IOrun

1.3

Bun: xpurepun n
CTPYKTYpa.
[Tonmynsmms kak Kak
3JEMEHTapHas
€IUHULIA BUAA

MuxkposBomtonus. [lonymsinus kak
€AMHULABUAA U DBOJIOLIUH.
Jemoncmpayuu:

Tabnuysr u cxemot: «llomymsiiuny,
«MyTanroHHass U3MEHYUBOCTHY.
Obopydosanue: MUKPOCKOII,
Mukponpenapat «/Ipozoduia» (Hopma,
MyTaluu (OPMBIKPHLILEB U OKPACKHU
Tena), mojenb-anmmukanus «llepexpéct
XPOMOCOMY.

PackpeiBaTh copepkaHie TEPMUHOB U
TTOHATHUI : MUKPO3BOJTIOLIHS, BUI,
KPUTEPHUH BUQ, apeaJl, O yJISIIHS,
reHo(OH/I, MyTallMH, KOMOUHAITUN
TEHOB.

XapakTepu30oBaTh BUJ KaK OCHOBHYIO
CUCTEMATUYECKYIO CTUHUITY U
IIEJTOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
Beigenars kputepun Buaa
(Mopdomornueckuid, pu3HOIOrUIECKUH,
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Jlabopamopnvie u npakmuueckue
pabomui:

Jlabopatopnas pabora Ne 1. «CpaBHeHue
BUJIOB TI0O MOP(OJIOTHUECKOMY
KPUTEPHIO)

OMOXUMUYCCKHM, TCHCTHYCCKHH,
HKOJIOTMYECKUH, Teorpaduueckuii) u
MPUMEHSTh KPUTEPUU IS ONUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOMYJIAINI0 KaK
CTPYKTYPHYIO €IMHUITY BHJIA U
HBOJIIOLIHH.

OnuceIBaTh NOMYJISALMIO IO OCHOBHBIM
MOKA3aTeJsIM: COCTaB, CTPYKTypa

1.4 | IBuKyiye CUjIbl JIBrokymue cuibl (dhaktopsl)sBoitounn | PackpbiBaTh copep:kaHue TEPMUHOB U
(a7IeMeHTapHbIe BUJIOB B NpUpojE. MyTallMOHHBIH MOHATUI: KOMOMHATUBHAS
(bakTOpbI) IBOITIOIUU poLecc 1 KOMOMHATUBHAS M3MEHYMBOCTh, MyTallil, MYTallMOHHBIN
M3MEHYMBOCTD. [lonmyIIIMOHHBIE BOMHBI | POLECC, TONYJSIHIUOHHBIE BOJIHBI,
u apeid renos. M3omsus u Murpauus. | Ipeid reHoB, U30JSALUS, MUTPALUU.
Jemoncmpayuu: XapakTepru30BaTh 3JIEMEHTAPHbBIC
Tabauysl u cxemol: «JIBUXKYILIAE CUITBI (bakTOpbI IBOIOIUU: MyTaIlMOHHBIN
HBOJIFOLIUN poIecc, KOMOMHATUBHAS
V3MEHYUBOCTD, TONYJIALMOHHBIE BOJIHBI,
npeid reHoB, W30S, MUTPALUAL.
VYcranaBnuBaTh NPUYUHHO-
CJICICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U PE3YJIbTATOM JEHCTBUS
JBYKYIIUX CUJ (3JIEMEHTAPHBIX
(bakTOpOB) ABOJIOLIMU
1.5 | EcrecTBenHbIil 0TOOD EctecTBeHHbII 0TOOp — HanpaBisiomuii | PackpeiBaTh conepkaHue TEPMHUHOB U

U ero GopMbl

(bakTOp PBOJIIOIUHU.
®dopMBbI ecTECTBEHHOT0 0TOOpA.

MOHSITUM: €CTECTBEHHBI 0TOOpP, O0phOa
3a CyIIECTBOBaHUE.
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Hemoncmpayuu:
Tabnuysl u cxemvi: «EcTeCTBEHHBIN
otbop», «boprba 3a cyriecTBOBaHUE

OnuceIBaTh MEXaHU3M JICHUCTBHUSI
€CTECTBEHHOr0 0TOOpA.
XapakTepu3oBarb (OPMbI €CTECTBEHHOTO
oTOOpa (IBIKYIIHNM, CTAOUITU3UPYIOITUH,
JU3PYIITHBHBIN) U CPAaBHUBATH UX MEXKIY
co0oil.

XapakTepu3oBarh 00pb0Oy

3a CyIIECTBOBAaHUE U CPABHUBATH €€
BUJbI (MEKBHIOBAsI, BHYTPHUBHIOBAS,
0opb0Oa ¢ HEOIAronpUATHBIMU
(dakTOpamMu BHEIIHEW CpPE/Ibl)

1.6

Pe3ynbrarsr
HBOJTIOLIUU:
MPUCTIOCOOJIEHHOCTh
OpPraHu3MOB U
BUJI000pa30oBaHue

[Tprcoco6IeHHOCTh OPraHu3MOB
KaK pe3yJbTaT dBoJonuH. [IpuMepsr
MPUCIIOCOOJICHUM Y OPraHU3MOB.
Apomoph 036l U UANOATATITAIINH.
Bunu BumooOpazoBanue.

Kputepun Buga. OcHoBHBIE (HOPMBI
BH1000pa3oBaHus: reorpaduyeckoe,
HKOJIOTMYECKOE.

Jemoncmpayuu:

Tabruywl u cxemvl:
«IIpucnoco6IeHHOCTh OPraHu3MOBY,
«["eorpaduaeckoe BUI00Opa30OBaAHUEY,
«IKOIOTHIECKOE BHI000pa30BAHHE).
Obopyoosanue:

Kosuteknus «lIpuMepsl 3aUTHBIX
MPUCTIOCOOJIEHUN Y )KUBOTHBIX),

PackpriBaTh copepxaHie TEPMUHOB U
MOHSTUM: TPUCTIOCOOJICHHOCT,
MOKPOBUTEIbCTBEHHAS U
npeaocTeperaromias oKkpacka,
MacKHpPOBKa, BUJI000pa30BaHHUE.
OnuceiBaTh MEXaHU3M BO3ZHUKHOBEHUS
IPUCIIOCOOJIEHU Y OPraHU3MOB.
BbIsIBIISATE 110 N300paKeHUsIM, Ha KUBbIX
U (DMKCUPOBAHHBIX Ipenaparax npuMephbl
MPUCTIOCOOJIEHHOCTH PAaCTEHUN U
KUBOTHBIX K YCIJIOBHUSIM CpEbl
0o0uTaHMs, T0Ka3bIBaTh OTHOCUTEIHHYIO
1EJIECO00Pa3HOCTh MPHUCIIOCOOICHUIA.
XapakTepu3oBaTh CIOCOObBI U
MEXaHU3MbI BUA000pa30BaHUS;
OIMKCHIBATH U CPABHUBATH OCHOBHBIE
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KOJUICKIIUSI HACEKOMBIX C Pa3IMuYHbIMU
TUTIAMH OKPAacKu; HaOOp TIJI0JI0B U
CEMSIH.

Jlabopamopusie u npakmuueckue
pabomul:

Jlaboparopnas pabora Ne 2. «Onucanue
MPUCIOCOOJIEHHOCTH OpPraHu3Ma U ee
OTHOCHUTEJIBHOI'O XapaKTepar»

(GbopMBI SKOJIOTUUECKOTO U
reorpaduueckoroBUA000pa30BaHuUs

1.7

Hanpasnenus u nytu
MaKpO3BOJIIOLIUH

MaxposBouttonus.

®dopmbl 3BOIOLUN: PUIeTUYECKas,
JMBEPreHTHAsl, KOHBEPI€HTHAs,
napaiiensHas. Heooparumoctb
sBomonuu. [Ipoucxoxaenue

OT HEeCMEeUHATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyromas cnenuaIn3anms.
AnanTuBHas paavanus.
Hemoncmpayuu:

Ilopmpemwi: A. H. CeBeplioB.
Tabnuyst u cxemvi: «<ApoMopho3bI»,
«Mnnoananranuny, «O01mas
JereHeparus.

Obopydosanue: moaenb « OCHOBHBIC
HaIpaBJICHUS YBOJIIOIUNY; 00bEMHAs
Mozenb «CTpoeHHE TOJIOBHOTO MO3Ta
MMO3BOHOYHBIX)

PackpbiBaTh cosepkaHue TEPMUHOB U
MOHSTUI: MaKpOIBOJIIOLIMS, (PUIIOTEHE3,
OHMOJIOTMYECKUI MPOrpecc U perpecc,
apoMop 03, uauoaaanTaius, oomas
JieTeHepanys, aJanTHBHAs paguariusl.
XapakTepu3oBaTb (OPMBI IBOJIOLIMH.
BoisiBisiTE apoMop@o3bl U
UN0AIANITAlliN yPACTCHUN U
KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYCCKHM MPOTpece
u Ounojoruueckuii perpecc, apomopdos,
UM0AIANI TALlMI0 U OOIIYIO
JIereHepaIuio.

BbISIBIISATH B3aUMOCBSI3H MEXKITY MYTSIMU
Y HaMpaBJICHUSAMH SBOJIOLNN

Yy PACTEHHU U KUBOTHBIX

HUroro yacoB 1o Teme
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Tema 2. Bo3HUKHOBEeHME ¥ Pa3BUTHE KU3HHU Ha 3emJie

2.1 | Uctopwus xu3Hu

Ha 3eMJI€ ¥ METOJIbI
€€ U3y4YeHMUs.
I'unoressl

MPOUCX OXKIECHUS
JKM3HH Ha 3eMiie

2

JloHay4yHbIE TIpEICTABICHUS

0 3apOXKIEHNUM XU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emiie: abuoreHe3 MIaHCIIePMUS.
XUMHYECKAST 3BOJIFOLHS.
AOWOreHHbI! CHHTE3 OPraHUYEeCKUX
BEILECTB U3HEOPTraHUYECKUX.
DKCIEpUMEHTAIBHOE OATBEPKICHUE
XUMHYECKOW BOIIOLIHH.

HauanbHble 3Tansl OMOIOruuecKon
sBomonuu. ['mnoreza PHK- mupa.
dopMHUpOBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MTPOTOKJIETKH.
[lepBbIie KJIETKU W UX HBOJIOLHUSL.
DopMHPOBAHNE OCHOBHBIX TPYIII
YKUBBIX OPTraHU3MOB.
Hemoncmpayuu:

Topmpemur:

®. Penm, JI. ITactep, C. Muep,
A. W. Omapum, I'. IOpu.

Tabauywvl u cxemol. «BO3HUKHOBEHUE
ConHeYHOM CHCTEMBIY,

«Pa3BuTHE OPraHUYECKOTO MUPay,
«PacTurenbHas KieTkay, «KuBoTHas
KJeTkay, «lIpokapuorudeckas
KJIETKa

PackpesiBaTh conep:kaHie TEPMUHOB U
MOHSTUM: KpealluOHU3M, a0UOTeHE3,
BUTAJIM3M, TTAHCTICPMHUSI, OHOII0D3,
KOaIrepBaThl, MPOOMOHTHI, CAMOUOTEHES3.
XapakTepru3oBaTh METOIbl U3yUEHHUS
MCTOPUYECKOTO MPOILIOro 3eMJIH.
[lepeuucnsiTe OCHOBHBIE ATaIlbl
XUMUYECKOU ¥ OMOJIOTUYECKOM
HBOJIFOLIUH.

W3naraTe conep:KaHue TUIIOTE3 U TEOPUI
BO3HMKHOBEHUS KU3HU HA 3eMiie
(KpeanuoHU3Ma, CaMOIIPOU3BOJILHOTO
3apoXkAeHUs (CIIOHTAHHOTO),
nancnepmuu, runote3sl PHK-Mupa).
OnuceiBath 3kcnepumenTsl C. Muepa
u I'. FOpu 1o nonydeHuro opraHuuecKux
BEILECTB U3 HEOPTAHUYECKUX IMYTEM
aOMOreHHOr0 CUHTE3a
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2.2

OCHOBHBI€ ATaNbl
SBOJIIOLINHU
OPraHMu4eCcKoro Mupa
Ha 3eMJie, pa3BUTHE
YKU3HU 110 3paM U
nepuoiam

PazBuTue xxu3Hu Ha 3emiie Mo 3pam U
nepuonam. Karapxeit. Apxeiickas

Y IpoTepo30McKas 3pel. [laneo3oickas
apa U e€ ePHOJIbl: KEMOPHICKHM,
OPIOBUKCKHM, CUITYPUHUCKUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
TIEPMCKHM.

Me3o30icKas 3pa U €€ NepPUoIbI:
TPUACOBBIM, FOPCKUM, MEJIOBOM.
KaitHo3olickas spa u €€ nepuobl:
M1aJICOr€HOBBIM, HECOTCHOBBIM,
aHTPOIIOT€HOBBIM.

XapakTepuCcTUKa KJIMMaTa U
reoJIOTUYeCKuX mpoieccoB. OCHOBHbIE
ATaIlbl 3BOJIFOLIUU PACTUTEIILHOIO U
YKUBOTHOTO MHUpa. ApoMOpG O3kl

Yy PaCTeHUM U )KUBOTHBIX. llosiBIIECHME,
pacuBET U BBIMUPAHUE TPYIII KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Tabauywl u cxemol: «PazBurue
OpPraHUYECKOTO MUPAY,
TEOXPOHOJIOTMYECKast TabIuIIa;
KoJuieKIusa «DOpMbl COXPAaHHOCTH
MCKOIIAEMBbIX KUBOTHBIX U PACTEHUI.
Jlabopamopusie u npakmuueckue
pabomul:

PackpeiBath copepkaHue TEPMUHOB U
IIOHATHUM: 30H, 3pa, IEPUO/L,
apoMopd03bl, UIHO0ATATITAIIUH.

3HaTh MOCJIEN0BATEIHBHOCTh JOHOB:
KaTapxeu, apxeu, IpoTepo30i,
dbaHepo3oit; Ip: apxeiickas,
MPOTEPO30MCKAs, MATECO30MUCKAs,
ME3030MCKasi, KANHO30MCKasl; IEPUOOB:
KeMOpUHCKHI, OPTOBUKCKHU,
CUITYPUICKUH, IEBOHCKUH,
KAMEHHO YT OJIbHBIN, IEPMCKH,
TPUACOBBIN, FOPCKUI, METTOBOM,
MMAJICOTCHOBBIM U HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTHUHU OPraHUYECKOTO MUPA

10 HpaM U MEPUOJaM IreoJIOrnuecKon
HCTOPUU; dTAIbl Pa3BUTHUS
PACTUTENBHOI'O U KUBOTHOTO MUPA.
Brinenuts riaBubie apoMopd o3l
PacCTEHUH U )KUBOTHBIX.

CpaBHHBaTh MEXKIy COO0I
MPEACTABUTEIICH CUCTEMATHYECKUX
TPYIN OPraHU3MOB, BBISIBISITh YEPTHI
YCIIOKHEHUS U TIPUCTIOCOOJIEHHOCTH
K YCJIOBHUSIM >KU3HU
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[IpakTueckas padora Ne 1. «Mzyuenue
MCKOIIAEMBIX OCTAaTKOB PACTEHUN U
YKUBOTHBIX B KOJUIEKLUSAX).

DKCKypcust « DBOJIOLUSI OPraHUYECKOro
Mupa Ha 3emJie» (B eCTECTBEHHO-
HAy4YHbI WJIMKpaeBEeIUECKU My3el)

2.3 | CoBpemeHHas CucremMa OpraHu4ecKoro Mupa Kak PackpeiBaTh conepkaHue TEPMHUHOB U
cucrema OTpa)keHHE IBOJIOLMHU. OCHOBHBIE NOHATUI: CUCTEMAaTHKa, UCKYCCTBEHHAsI U
OpPraHUYECKOro MUpPA CUCTEMAaTUYECKUE T'PYMIbl OPraHU3MOB. | €CTECTBEHHAs KiacCHU(pUKaLusi, OMHapHas

Hemoncmpayuu: HOMEHKJIaTypa, NPUHIINI
Tabauyvl u cxemol: «CoBpeMeHHas UEPapXUYHOCTH.
CHUCTEMA OPTaHUYECKOTO MHUPaA» XapakTepu30BaTh COBPEMEHHYIO
CHUCTEMY OpPraHMYECKOr0 Mupa
2.4 | DBodIOIMS YeIoBeKa OBOIIOIMS YeTIOBEKA. AHTPONOJIOTUS PackpsiBaTh conepxaHue TEPMUHOB U

(a"HTpOMIOTEeHER)

KaK Hayka. Pa3BuTue npencraBineHuin
O TIPOMCXOKJIECHUU YeTI0OBeKa. MeTobl
M3y4yeHHus aHTponoreHesa. Cxoncrsa u
pasnuyus 4eslOBEeKa U )KUBOTHBIX.

CucremaTnyeckoe IOJIOKESHHE YSITOBEKaA.

Hemoncmpayuu:

lopmpemuwi: Y. JlapBuH.
Tabruywl u cxemwvl: «CpaBHEHHE
aHATOMUYECKUX YEPT CTPOCHUS
YeJIOBEKa U YeJI0BEKOOOPa3HbIX
00€3bsH».

Obopyoosanue: CAETIKU WU
M300pakeHUs KAMEHHBIX OPYIUi

MTOHSATHN : aHTPOIIOJIOT U, aHTPOIIOT€HE3,
YenoBek pa3ymHbIii (HOMO sapiens),
MPSAMOXOXKJECHHE, BTOPAsi CUTHAJIbHAS
cucrema.

[lepeuuncnsaTe 3axa4n aHTPOIOJIOTUH,
DTAIlbl CTAHOBJIEHUS U PAa3BUTHS
IIPEACTABIECHUN O MPOUCXOKICHUN
YEJIOBEKa.

M3narate OCHOBHBIE I10JIOKEHUS
teopuu Y. JlapBuHa, KpUTUUECKU
OLIEHMBATh HEHAYYHYIO MH(OPMALIHIO
O MPOUCXOKJICHUH YEJIOBEKA.

3HaTh CHCTEMATUYECKOE MOJI0KEHHE
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MEPBOOBITHOTO YEJIOBEKA: KaMHH-
qoriepsl, pyouia, ckpedia

Bua HOMO sapiens, mepeyncisTh ero
MOp(}oI0ro-aHATOMUYECKHUE PU3HAKU
Pa3HOro ypOBHS (THI, KJIACC, OTPSL

u ap.).

VYcranaBauBaTh 4epPTHI CXOJICTBA U
pa3IMYMii YeIOBEKa W JKHBOTHBIX.
OOBSICHATH U OLICHUBATh 3HAUYECHUE
HAYYHBIX 3HAHUH O MPOUCXOXKICHUU
YeJioBeKa NIl TOHUMAaHUsI MECTa U POJIH
YeJoBeKa B MPHUPOJC

2.5

JIBYOKyIIHE CHJIBI

(paxTopsr)
aHTPOIIOreHe3a

JIBrokyrue cuibl ((pakTopsl)
aHTponioreHe3a. HaciencrBennas
W3MEHYHMBOCTh M €CTECTBEHHBIN OTOOD.
OO1ecTBEeHHBIN 00pa3 KU3HHU,
W3TOTOBJICHUE OPYAUN Tpyaa,
MBIIJICHUE, PEUb.

Hemoncmpayuu:

Tabauysl u cxemol: «CpaBHEHHE
aHATOMMYECKHUX YEePT CTPOEHUS YeIOBEKa
U 4EJIOBEKOOOPa3HBIX 00€3bsIHY,
«OCHOBHBIE MECTa MaJIEOHTOJIOTUYECKUX
HAXOJI0K MIPEIKOBCOBPEMEHHOIO
YEIIOBEKAY.

OOopy0BaHUE: MYISIKH
«IIponcxoxaeHne yeaoBeKka
(MaJICOHTONIOTUYECKUE HAXOJIKH )»

PackpbiBaTh conepxaHue TEPMUHOB U
HNOHATUI: (DAKTOPBI aHTPOIOr€HE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEUb,
OpyIUHAS EATEIHHOCTD,
noJIUMOP(HU3M.

XapakTepu3oBaTh JBUKYIIHE CHUITBI
(paxTophI) aHTpOIIOTCHE3A!
OMOJOrMYECKHE U COLMAJIbHEIC,
CpPaBHHMBATh UX MEXKIY COOOMU
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2.6 | OCHOBHBIC CTaJNH OCHOBHBIE CTaJIUM U BETBU DBOJIIOIIUHU PackpriBaTh copepkaHue TEPMUHOB U
ABOJIIOLIMY YEJIOBEKa YeJIOBEKa: aBCTPAJIONUTEKH, YemoBeK MOHSTUI: aBCTPAJIONUTEK, YETOBEK

yMebii, YernoBeK npsiMOXOISIITNM, YMEJIbIM, YEJIOBEK MPSAMOXOIAIINM,
YenoBek HEaHAEPTAIBCKUM, YenoBek HeaHJiepTajiell, KpPOMaHbOHEI,
pa3yMHBIN COBPEMEHHOT'O THUIIA. HEOJIMTHUYECKAsI PEBOJIIOLINS,
Haxo/ku mckomaemMbIX OCTaHKOB, NEepBOOBITHOE UCKYCCTBO.
BpeMs CYIIECTBOBAHUS, 00JIaCTh XapakTepu3oBaTh U CPABHUBATH MEKY
pacrpocTpaHeHus, 00bEM TOJIOBHOTO co00l OCHOBHBIE CTaJMU IBOIOIIUU
Mo3ra, 00pa3 KU3HU, OPYIHSL. YEJIOBEKA: XPOHOJIOTMYECKUI BO3PACT,
Jemoncmpayuu: apeaJl paclipoCTpaHeHus1, 00BEM
Tabnuyst u cxemvi: «OCHOBHBIE MeCTa TOJIOBHOTO MO3Ta, 00pa3 KU3HU U
MAJICOHTOJOTMYECKUX HAXOAOK MPEAKOB | OpyAus Tpyaa
COBPEMEHHOI'O YEJIOBEKAY,
«JlpeBHenmme oan», «Ipesane
mon», «IlepBble COBPEMEHHBIE JTFOIH.
O6opyoBaHue: MYJISIKU
«IIpoucxoxaeHue yenoBeka (Or0CThI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJIepTablia, KP)OMAaHbOHIIA); CJICTIKU
WJIU U300pakeHUsT KAMEHHBIX OpYIUid
MEePBOOBITHOIO YEJIOBEKA: KaMHU-
yomnrmnepsl, pyouia, ckpedia

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHBIE PackpeiBaTh conepkaHne TEPMHUHOB

Y IPUPOJHBIE
aJanTanyuy 4eJoBeKa

OOJIbIIME PAChl: €BPOIIEOUTHAS
(eBpasuiickas), HErpO-aBCTPAJIOUIHAS
(3KBaTOpUaIbHast), MOHTOJIOUAHAS
(a3naTcko-amMepuKaHcKasi).

Y TIOHSTUI: pachl, PACOr€HE3, COLMAII-
JTApBUHU3M, PACU3M, METHCALIUS.
XapakTepru3oBaTb U CPaBHUBATH
IIPEACTaBUTEIICH YEIIOBEYECKUX pac,
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YepThl mprcniocoOJIEHHOCTH
IIPEACTABUTEIICH YETIOBEYECKUX pac

K YCJIOBUSIM CYILIECTBOBaHUs. EQUHCTBO
yenoBeyeckux pac. Kpurunka
COIIMAJILHOTO JApBUHU3MA U pacu3Ma.
Hemoncmpayuu:

Tabauywvl u cxemol: «YeaoBeueckue
pacb»

pacKpbIBaTh MPUUMHBI 1 MEXAHU3MBbI
pacoreHesa, MepeyrucisITh U MPUBOAUTH
MIPUMEPHI MPUCITOCOOJICHHOCTH YeJIOBEKa
K YCJIOBUSIM CpE€Jbl, NPUMEPBI
MPUCIIOCOOUTEIBHOTO3HAUCHHST PACOBBIX
MIPU3HAKOB.

JlokasbIBaTh €MHCTBO Buga HOMo
sapiens, Hay4HyI HECOCTOSATEILHOCTh
PAcoOBBIX TEOPHUH,HUJIEN COLIMATIBLHOIO
JIapBUHU3MA U pacu3Ma

Hroro yacoB no treme

9

Tema 3. OpranusMsl U OKPYKAIIAS cpeaa

3.1 | Dxonorusi Kak Hayka 1 DKoJorusl Kak Hayka. 3aJjauuu paszensl | PackpbeiBaTh colep:kaHue TEPMUHOB U
DKOJIOTUH. IIOHATHN: DKOJIOT s, TI0JIEBbIC
MeTozbl 5KOJOrMYECKUX UCCIeI0BaHUM. | HAOMIOEHUS, SKCIIEPUMEHTHI,
DKOJIOrHYECKOE MUPOBO33PEHUE MOHUTOPHUHT OKPYKAIOIIEH CPEIbI,
COBPEMEHHOI'O YEJIOBEKA. MOZENUPOBAHUE, IKOJOTUUECKOE
Hemoncmpayuu: MHPOBO33PEHUE.
Ilopmpempoi: A. I'ymO0nbAT, [TepeuuncraTey 3324 SKOJIOTHH, €€
K. ®@. Pynwe, O. I'ekkens. paszensl UCBA3U C APYTUMU HAyKaMU.
Tabruywvl u cxemwvr: kapra «lIpuponnusie | XapakTepu3oBaTb METOABI
30HBI 3EMII DKOJIOTUYECKUX UCCIEN0BAHUN

3.2 | Cpenpl oOuTaHus U 1 Cpenbl oOUTaHMsI OPraHU3MOB: BOAHAs, | PackpbIBaTh copep:kaHne TEPMHUHOB

9KOJIOTHYECKHUE
(akTopbI

HA3eMHO-BO3IYIIIHASI, TTOYBEHHAs,
BHYTpPHU-OpraHU3MEHHAsI.
Dkonoruyeckue PaxTopsbl.
Knaccudukarus sKoa0ruueckux

U MOHATHIA: cCpesia OOUTaHus,
JKOJIOrHYecKue (hakTophl,
OMOJIOTUYECKUN OMTUMYM,
OTPAHUYMBAIOITUN (JIUMUTHPYIOIIIH )
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(dbakTOpoB: adMOTUYECKUE, OMOTUUECKHE
U aHTPOIIOTCHHBIE.

JleticTBue 2KOIOTrHYECKUX (aKTOPOB

Ha OpraHu3MBbl.

Hemoncmpayuu:

Tabnuyvl u cxemvi: «Cpebl0OOUTAHUS
OpPraHU3MOB)

dakTop.

XapakTepu3oBaTh YCIOBUS CPET
0o0WTaHUS OPTaHU3MOB;
KJIacCU(UIIUPOBATh U XapaKTePU30BaATh
AKOJNIOTHYECKUe (PaKTOPhI: A0MOTHICCKUE,
OMOTHYECKHE W aHTPOTIOTCHHBIE.
OmnuceIBaTh ACUCTBUE YKOJIOTHUECKUX
(daKkTOpOBHA OpPraHU3MBEI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS U KU3HEACITSILHOCTH
pPacTeHHI U )KUBOTHBIX PA3HBIX CPEJl
oOuTaHus

3.3

AOuoTHuecKune
(akTopbI

AOGuotnueckue QaxTopsbl: CBET,
TeMIepaTypa, BIaKHOCTb.
dortonepuoaunsm. I Ipucnocodnenus
OPraHU3MOB K JICHCTBUIO a0MOTHYECKUX
dakTopoB. buonorndeckue puTMHbI.
Hemoncmpayuu:

Tabnuysl u cxemvt: «OOTONEPUOTUIMY.
Jlabopamopuvie u npakmuyecxkue
pabomui:

JlaGopatopnas pabota Ne 3.
«Mopdonornyeckre 0COOEHHOCTH
pacTEeHU U3 Pa3HBIXMECT OOUTAHUSY.
Jlaboparopnas pabota Ne 4. «Bnusinue
CBETa Ha POCT U Pa3BUTUE YEPCHKOB
KOJIeycay

PackpbiBaTh copepkaHue TEPMUHOB U
NOHATUI: a0MOTUYECKHE (PaKTOPBI,
dboTonepuou3M, OUOJIOrMYECKUE
PUTMBI.

AHaJIM3UPOBATh JCICTBUE CBETA,
TEeMIIepaTyphl, BIAXKHOCTH HA OPTaHU3MBbI
U MPUBOAUTH MPUMEPHI
MPUCIIOCOOJIEHHOCTH OPraHu3MOB.
[TpoBoauTH OHONMIOrHYECKKHEe HAOTIOICHUS
1 0QOpPMIISITH pe3yJIbTaThl MPOBEIEHHBIX
HaOJII0ICHU I
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3.4 | buotnueckue buotuueckue daxtopsl. Buabl PackpeiBath cogepxanre TEpMUHOB
(axTopsl OMOTHYECKHUX B3aUMOJIEHCTBUM: Y TIOHATUIN: OMOTHYECKHE (PaKTOPBHI,
KOHKYPEHIUS, XUIITHUYECTBO, CHMOMO3 U | XUII[HUYECTBO, MMAPa3UTU3M,
ero gopmsl. [Tapasutusm, koonepanusi, | KOHKYpEHIUs, MyTyallu3M, CUMOHO03,
MYyTyaJIn3M, KOMMEHCAIIU3M KOMMEHCAJIU3M, HaxJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTHUPAHCTBO, AMEHCAIIN3M,
AMeHCcaIN3M, HEUTPATTU3M. HEUTPAIU3M.
3HaueHre OUOTUYECKUX XapakTepu3oBaTh OMOTUYECKHE
B3aUMOJCHCTBHAN IS CYIIECTBOBAHUS (akTOphl M BUBI B3aMOOTHOIICHUN
OpPraHM3MOB B IIPUPOJIHBIX COOOIIECTBAX. | MEXKIY OPraHU3MaMH; TPUBOIUTH
Hemoncmpayuu: MIPUMEPBI B3aUMHOMN
Tabauywl u cxemvl: «IlumeBblie Henn» IPUCIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHMBaTh MeXay coOOil BHUIbI
OMOTUYECKUX B3aMMO/ICHCTBUN
OpraHu3MOB
3.5 | DKonoruueckue DKOJIOTUYECKHE XapPAKTEPUCTUKN PackpeiBaTh coneprkaHue TEPMHUHOB U
XapaKTEePUCTUKHU nonyasiuuu. OCHOBHBIE TIOKA3aTEH ITOHATHN: TOIYJISALINASI, YUCIIEHHOCTb,

BUJIA U TIOIYJISILIAU

NOMYJISIUU: YUCIEHHOCTD, IIJIOTHOCTb,
POXAAEMOCTb, CMEPTHOCTD, IPUPOCT,
murpanus. JluHaMuka 4YuCIeHHOCTH
HOMYJISILUU U €€ Peryssiusl.
Jemoncmpayuu:

Tabruyol u cxemwr: «llonmymsauuny,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
NOMYJISIUUU UHPY30pUU-TY(PETBKI.
Jlabopamopuvie u npakmuueckue
pabomul:

IJIOTHOCTh, POK/IA€MOCTh, CMEPTHOCTb,
IPUPOCT, MUTpAIUsl, JUHAMUKA
YUCJICHHOCTH TOMYJISIUU.
XapakTepu30BaTh OCHOBHBIE MOKA3aTEIH
U DKOJIOTHYECKYIO CTPYKTYPY
MOMYJIALINU; ONMKUCHIBATh MEXaHU3MBI
pEryJsiiui YUCICHHOCTH TOMYJIAIINT
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[Ipaktuueckas padora Ne 2. «Iloxcuér
IJIOTHOCTH TOITYJIALMA pa3HbIX BUIOB
pacTeHui»

Hroro uacoB 1o reme

5

Tema 4. Coo01iecTBa U YK0OJOrH4ecKue CUHCTEMBI

4.1 | CoobmrecTBa 1 Co00111€CTBO OpraHU3MOB — OMOIICHO3. PackpriBaTh copepskaHie TEPMUHOB U
OpPraHu3MOB CtpyKTyphl OHOLIEHO3a: BUJIOBas, MOHSTUI: OMOIIEHO3, IKOCUCTEMA,
POCTPaHCTBEHHAs!, TpOpUUECcKas OMOreoLeH03, BUbI-TOMUHAHTHI,
(mumeBast). Buabl-1OMUHAHTEI. DKOJIOTHYECKasT HUIIA.
Cesi3u B OMOLIEHO3E. XapakTepu3oBaTh OMOLIEHO3
Jlemoncmpayuu: (coo0111eCcTBO), €T0 BUJIOBYIO,
Tabruywl u cxemwl: «IluieBbie enn, MPOCTPAHCTBEHHYIO U TPOYUUECKYIO
«bHOLIEHO3: COCTaB U CTPYKTYypay. CTPYKTYDBI.
Obopyoosanue: MOACITb-aNITUIAKAITHS OOBSACHATH PO KOMIIOHEHTOB
«Tunnunbie OUOIIEHO3bI»; TepOapHil OuoIIeH03a B MOIJICPKAHUU €rO
«PactutenpHbBIE COO0IIECTBAY; CTPYKTYPBI U CYIIIECTBOBAHUS
KoJuiekus «buonenos» Ha ONPENCIIEHHON TEPPUTOPHUHU.
OOBACHATH OMOJIOTMYECKUM CMBICIT
SPYCHOCTHU UJIMCTOBOM MO3aUKHU.
CpaBHUBAaTH KOMIIOHEHTHI OMOIIEHO30B,
WX BUJIOBYIO, TIPOCTPAHCTBEHHYIO U
TPOQUUIECKYIO CTPYKTYPBI, CBS3H MEKIY
OpraHu3MaMH
4.2 | DKOCUCTEMBI U 2 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI). | PackpbeIBaTh comepaHue TEPMHUHOB U

3aKOHOMEPHOCTH UX
CYIIECTBOBAHMS

ITousaTue 00 3KOCHUCTEME U
OHnoreoreHo3e.
OYHKITMOHATLHBIE KOMITOHCHTBI

ITOHATHH: DKOCUCTEMA, OMOTCOIICHO3,
MPOYLIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
TpoduuecKkre ypoBHH, MHUIIIECBAS
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HKOCHUCTEMBI: MPOAYIICHThI, KOHCYMEHTHI,
PEOYLIEHTHI.

KpyroBopot BewecTs U NOTOK SHEPTUU
B OKOCHCTEME.

Tpoduueckue (MUILEBbIE) YPOBHU
sKocucTeMbl. [luileBbIe LIETH U CETH.
OcCHOBHBIE MTOKA3aTeJN SKOCUCTEMBI:
OoromMacca, mpoAayKIus. DKOJIOTHYECKHE
MUPaAMUJIBL: IPOAYKIINH, YUCICHHOCTH,
ouomaccel. CBOMCTBA 9KOCUCTEM:
YCTOMYHUBOCTh, CAMOPETYJISAIINS,
pa3BUTHE.

Cyxkueccusi.

Hemoncmpayuu:

Ilopmpemui: A. JIx. Tencnu,

B. H. Cykaués.

Tabruywl u cxemwl: «IIpupoaHbie
coobmiecTBay, «llenm nmuTaHusy,
«IKoNoruueckasi IupaMmuIa»

LENb U CETh, YKOJIOTUYECKHE
nupaMubl, Omomacca, mpoyKIus,
CYKLIECCHSL.

XapakTepru30oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocoOHOCTH K IUTEIbHOMY
caMONOJAEPKAHUI0, OTHOCUTEIILHO
3aMKHYTBII KpyTrOBOPOT BEILECTB,
HEO0OXOAMMOCTh ITOTOKA YHEPIHH ).
CpaBHUBATH MACTOUTITHBIC U JETPUTHBIE
MUIIEBBIC [IETTH, TPOPHIECKUE YPOBHU
YKOCUCTEMBI.

Paznuyate nupaMuabl NPOAYKIINH,
MAPAMHU/JIbl YUCIIEHHOCTH U MUPAMHUJIbI
Ouromacchbl.

CocCTaBJATh UEMU U CETH MUTAHUS.
[lepeunciiaTe CBOMCTBA YKOCUCTEM:
YCTOMYUBOCTb, CAMOPET YIS,
pa3BuTHe (CyKIeccus).

OnuceIBaTh MEXaHU3M NOAJIEPKAHUS
PaBHOBECHS B OKOCUCTEMAX.
XapakTepu30oBaTh CYKLIECCUU, BBISBISTH
IPUYHUHBI U 00LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM

4.3

[IpuponHsie
OKOCHUCTEMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03EP.
DKOCUCTEMA XBOMHOTO WIIN
LIMPOKOJINCTBEHHOTO JIECA.

PackpbIBaTh conepikaHie TEPMUHOB U
TIOHSITUI: BOAHBIC YKOCHCTEMBI,
OHOreoLEeH03bl, PUTOMIAHKTOH,
3001JIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabruyvl u cxemvl: «IKOCUCTEMA
LIMPOKOJIMCTBEHHOIO JIECAY,
«IKocHUcTeEMa XBOMHOIO Jiecay,
«buoleHo3 BogoéMa.

Obopyoosanue: TepOapun U KOJJICKIIUU
pacTEHUN U )KUBOTHBIX,
MPUHAJIEKAIINX K Pa3HbIM
AKOJIOTMYECKUM TPYIIIIAM OJHOTO BUIA

[TpuBOIUTH MPUMEPHI IPUPOAHBIX
HKOCHCTEM CBOECH MECTHOCTH.
CpaBHUBATh Ha3€MHBIE U BOJHBIE
HKOCHCTEMbI; OpraHU3Mbl, 00pa3yromue
pasHble TpohUYECKHUE YPOBHU

4.4 | AHTpOIIOTCHHBIC AHTPOIOr€HHBIE YKOCUCTEMBI. PackpbiBaTh copepkaHrue TEPMUHOB U
3KOCUCTEMBI ATpPO3KOCHCTEMBI. MOHATHUI: aHTPOIIOT€HHAsl YKOCUCTEMA,
Ypboskocuctembl. buonoruyeckoe u arpo’Kocucrema, ypooskocucTeMa,
XO035IUCTBEHHOE 3HAYCHHE OuopazHooOpasue.
arpodKOCUCTEM U YPOOIKOCUCTEM. XapakTepu30BaTh arpo3KOCUCTEMBI U
buopasznoobpaszue kak GpakTop ypOOIKOCHUCTEMBI, 0COOEHHOCTH UX
YCTOMYHMBOCTH 3KOcUcTeM. COXpaHEHUE | CYLIECTBOBAHUS.
OMOJIOTUYECKOTO Pa3HOOOpa3us [IpuBOAUTH MPUMEPHI AHTPOIIOTEHHBIX
Ha 3eMiJie. HKOCHUCTEM CBOEI MECTHOCTH, OMTUCHIBATH
Jemoncmpayuu: WX BUJIOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemvl: «ATPOIICHO3Y. CpaBHUBATh COCTaB U CTPYKTYPY
Obopyoosanue: Komnekus «Bpeautenu | MPUPOIHBIX SIKOCUCTEM U
BOKHEHUIIINX CEJIbCKOXO35MCTBEHHBIX arpo’KOCUCTEM, arpoOdKOCUCTEM U
KyJIbTYp» ypOo3KOoCcHUCTEM
4.5 | buocdepa — VYuenne B. W. Bepuasnckoro o 6uocdepe. | PackpbiBath copepkanie TEPMUHOB U
riodanpHas ['panuIipl, COCTaB U CTPYKTYypa NOHATHI: Ouocdepa, )KMBOE BEIIECTBO,

YKOCHUCTEMA 3EMITH

ouocdepsl. dKuBoe BEIIECTBO U €ro
¢ysakuuu. OcodbeHHocTH 6rochepnl Kak

JTAHAMHUYECKOE PABHOBECHE.
OuenuBats Bknag B. . Bepnaackoro
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IJI00AJIbHON HKOCUCTEMBI.
JlunaMu4yeckoe paBHOBECHE U 0OpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Ilopmpemuwi: B. . Bepranckui.
Tabnuysr u cxemvi: «O0IIAS CTPYKTYpA
ouocheps», «PacnpocTpaHeHne KU3HU
B Ouocdepe», «O30HOBBIN IKpaH
ouochepni»

B CO3/laHK€ yueHus o Ouocdepe.
XapakTepu3oBaTh cOCTaB OMOChEpHI,

(G YHKIIMU )KUBOTO BeliecTBa 6nochepol
U OTIpeIeNiATh (Ha KapTe) 001acTH ero
HauOOJBIIEr0 PacpOCTPAHEHUS.
[TpuBOAWTH MPUMEPHI MPOSIBIICHHUS
GbyHKIMH KUBOTO BelecTBa Ouochepsl,
OMOT€OXUMUYECKON e TEIILHOCTH
YeNIoBeKa.

[epeuncnsate 0coO6OeHHOCTH OnoCchepsI
KaK r100aJbHOM SKOCUCTEMBI 3eMITH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTsI BeiecTs u PackpeiBath conepxaHue TEPMHHOB U
CYIIECTBOBAHHUS OMOT€OXNMUYECKUE ITUKIIBI DJIEMEHTOB MOHATHIA: LIEJIOCTHOCTH OHOCc(hepHI,
ouochepsl (yrnepona, azota). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OHOCc(hepbl. OCHOBHbBIE OMOreOXMMUYECKUE LIUKIIBI
OMOMBI CYIIIH. AJIEMEHTOB, 30HAJILHOCTh OUOChEpHI,
Jlemoncmpayuu: OMOMBI.
Tabruywl u cxemwvl: «KpyroBopor OnuchIBaTh KPYrOBOPOT BEIIECTB,
yraepozaa B onochepe», «Kpyrosopor OMOreOXMMUYECKUE IUKIIBI a30Ta U
a30Ta B IIPUPOJICH yrieponaa B ouocdepe.
OOBSICHATH IPUYKMHY 30HATBHOCTH
ouocdepsl. [lepeuncnsate u
XapaKTepH30BaTh OCHOBHBIE OMOMBI
cymu 3eMJIn
4.7 | YenoBeuecTBO YenoseuecTBO B Onochepe 3emiu. PackpeiBaTh conepxaHue TEPMUHOB U

B Ouocdepe 3emiun

AHTPOIIOTCHHBIC U3MCHCHUS
B Ouocdepe. ['obanbHbIC

MIOHATHN: aHTPOIIOI€HHBIE U3MEHEH U,
AKOJIOTMYECKUI KPU3HC, I100aIbHbBIE
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HKOJIOTUYECKHUE TTPOOTIEMBL.
Hemoncmpayuu:

Tabauysl u cxemol: «lIpumepHbie
aAHTPOIIOI'€HHBIE BO3IEUCTBHUS

Ha IpUpoay», «BaxKHENIINE UCTOYHUKHU
3arpsi3HEHUS BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHel11as
cocTaBJsitonias ouocheprn», «PakToOpsbI
Jerpafanuu nousy, «llapHuKoBbIi

b dexT», «DakTOpsl PaIiOaKTUBHOTO
3arpsisHeHus ouocdepsn»; Kpacuas
kaura P®, nzobpaxenus oxpaHsieMbIX
BUJIOB PaCT€HUN U KUBOTHBIX

pOOJIEMBI.

XapakTepusoBatb OMOCHEPHYIO POJIb
YeJI0BeKa.

[IpuBOANTH MPUMEPHI AHTPOIIOTE€HHBIX
U3MEHEeHUM B buocdepe.

O1eHUBaTh MOCIEACTBUS 3arpSI3HEHUS
BO3YIIHOW, BOJHOW CPEbI, U3MEHECHUS
KJIUMaTa, COKpaleHus
OoropazHooOpaszusl.

DopMyIMpOBaTh COOCTBEHHYIO MO3UIIUIO
110 OTHOUIEHUIO K II100aIbHbBIM U
PErMOHAIBHBIM YKOJIOTHYECKUM
npobsieMaM, apryMeHTUPOBAThH CBOIO
TOYKY 3PEHUS.

Ha3spiBaTh MpUYMHBI OSBICHUS
IIPUPOTOOXPAHHOU ITHKH,

pacKpbIBaTh 3HaUYCHHE Mporpecca

TSl TIPEOJIOJICHU S DKOJIOTHYECKOTO
Kpu3uca

4.8

CocyliiecTBOBaHuE
PUPOIBI U
YeJI0BEYECTBA

Cocy1iecTBoBaHUE TPUPOIBI U
yenoBeuecTBa. CoxpaHeHue
OuopazHooOpa3us Kak OCHOBa
ycToiunBoCcTH 6uocdepnl. OcHOBA
PaIMOHAILHOTO YIIPABJICHUS
MIPUPOTHBIMH PECYpCaMU U UX
HCTONb30BaHue. JlocTHKeHNsS OMOI0THN
U OXpaHa MPUPO/IBI.

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATHN: PALIMOHAIBHOE
MPUPOJONOJIB30BAHNE, YCTOMYNBOE
pa3BUTHE, KOIBOIIOLUS.
XapakTepu30BaTh PAlIMOHAIBHOE
WCIIOJIb30BAHUE ITPUPOJHBIX PECYPCOB;
OCHOBHBI€ TOJIOKEHHS KOHIEIIIUU
YCTOMYMBOIO Pa3BUTUS
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Hemoncmpayuu:
Tabruywl u cxemwl: «buocdepa u
YEJIOBEK)

HToro yacoB 1o teMe 9

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO 34

YACOB I1O ITPO'PAMME

74






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 1159140751877878898921129440081436868981209278
Bnagenew MNoavHa TaTbAHa BUKTOpOBHA

OedcTerTeneH C15.12.2023 no 14.12.2024



http://www.tcpdf.org

		2026-02-02T15:10:21+0500




