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INOACHUTEJIBHAS 3AIINCKA

[Ipn pa3paboTke nporpaMMbl MO OHOJOTMU TEOPETUUYECKYID OCHOBY MJIs
OTIpe/IeNICHHs] TOAXOA0B K (OPMUPOBAHUIO COJEPKAaHUS Y4EOHOro MpeaMera
«buonorusn» cocraBuiv: KoHuentyaiebHble Tnonoxkenus DIrOC COO o
B3aMMOOOYCIIOBICHHOCTH  II€JIeH, COJEp)KaHUs, pPe3yJbTaToB OOy4YeHUs U
TpeOOBaHU K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX IEIIX U
OPUHIMIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBbI CpPEIHErO
obmrero oopazoBanus B Poccuiickoit @enepannn, a TakyKe MOJI0KEHUS O CieupuKe
Oouosiornu, €€ 3HAYCHUHW B TIO3HAHUM SKUBOM TMPUPOABI M OOECIEeUCHUU
CYLIECTBOBAHUS 4eJOBeYeCKOro obmiectBa. COrIacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpeziesIeHbl OCHOBHbBIE (DYHKIIMH MPOTrpaMMBbl IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu 1aéT npecTaBieHue o Lemsax, 00 001Iei crpaTeruu
00y4eHMsI, BOCHUTAHUS U Pa3BUTHUS 00yJarOUIUXCsl CPeICTBAaMU y4eOHOI 0 MpeameTa
«buonorus», onpenensier o0s3aTebHOE TPEAMETHOE COIEpKAHUE, €r0 CTPYKTYPY,
pacnpeneneHie Mo pasjeiaam U TeMaM, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh
U3Y4YCHHS yUeOHOTO Marepuaja ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3eH, JIOTMKHM O0pa30BaTENbHOIO IMPOILECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4Jaromuxcs.

B nporpamme 1o 610I0THHU TakKe YIUTHIBAIOTCS TPEOOBAHMS K TUTAHUPYEMbBIM
JUYHOCTHBIM, METANpEeJAMETHBIM U MPEIMETHBIM pe3yjbTaTaM OOy4YeHUs B
(OPMHUPOBAaHUU OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEILHOW JesTerabHOCTH [
y4eOHBIX JEUCTBUI OOYYarOMMXCsA MO OCBOCHMIO COJEP)KaHUSA OHMOJIOTHMYECKOro
o0pazoBaHUs.

B nporpamme mo 6uomnorun (10—11 xmaccel, 6a30BbIil ypOBEHB) peaii30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HW3y4eHUM Ouonoruu, Onaromaps 4demy B Hel
MPOCMATPUBAETCSl HAMNPABJICHHOCTh HA pa3BUTUE 3HAHUM, CBA3AHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, LEHHOCTHBIX
OpPUEHTALIMI JIMYHOCTH, SKOJIOTUYECKOT0 MBIIUICHUS, IPEICTABICHUI O 3JJ0POBOM
o0Opa3e XKM3HM M OCEPEKHBIM OTHOIIICHHUEM K OKpPY)KAIOIICH NPUPOTHOU Cpere.
[ToaToMy Hapsiy ¢ U3ydeHHEM OOIEeOMOIOTMYECKUX TEOpPHUH, a TakKe 3HAHUU O
CTPOCHUHM KUBBIX CUCTEM PA3HOTO PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOLIECCOB B MporpaMMe Mo OMOJIOTUU YJEIE€HO BHUMAHHE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MOBCEAHEBHOM KU3HU JIJI PEIICHUSI TPUKIAIHBIX 3a/1a4, B
TOM 4Yucie: NpOQUIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUM YelIOBEKa, MEIUKO-
TFe€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHUS HKOJIOTMYECKH 11ETIECO00Pa3HOT0
MOBEJICHUSI B OKPYXKAIOILIECH MPUPOJHON CPEAE, aHAIM3a BIUSAHUSA XO3SMCTBEHHOMN
JEATEIbHOCTU YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
Ycunenne BHHUMaHHUS K TMPUKIATHON HAMPABICHHOCTH YYeOHOrO mpeamera
«buonorus» NpoAUKTOBAaHO HEOOXOIUMOCThIO 00ECTIEUEHUs YCIOBUH JIJIsl pEILICHUS]



OJTHOM M3 aKTyalbHBIX 337a4 HIKOJHHOTO OMOJIOTMYECKOro oOpa3oBaHusl, KOTOpas
npeanonaraeT GopMUpOBaHUE y OOYUYaIOLIUMXCSl CIIOCOOHOCTH aAalTUPOBATHCA K
M3MEHEHUSM TUHAMHYHO Pa3BUBAIOIIEIOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHE cpeaHero oOuero oO0pa3oBaHUS 3aHUMAET BAKHOE
mecto. OHa obecneunBaeT (OpMUPOBAHHE y OOYYaAIOIIUXCS TMPEACTABICHUN O
HAYYHON KapTHHE MHpPA, pacHIUpsieT W 0000IIaeT 3HaHUS O KUBOW MpHUpoje, e
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3alMd W SBOJIIOLMH, CO3IAET
yCIOBHSI  NJIsi: TIO3HAHWUSA  3aKOHOB  JKMBOW  TPHUPOABL,  (POpMHpOBaHMS
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOIO M 0e€30MacHoro obpasa
KHU3HHU, SKOJIOTUYECKOTO MBINIJICHHS, IIEHHOCTHOT'O OTHOIICHUS K YKHBOW MPUPOJIE
U YEJIOBEKY.

Bornbiioe 3HaueHrne GMONIOTHS UMEET TaKXkKe JIJIsl PEeLIeHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIMX  3a/Jady  CcpenHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaronuxcs. M3ydenne 6uonoruu odecrnedunBaeT yCiaoBUS A (POPMHUPOBAHUS
UHTEJUICKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX M HWH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET WHTETpalli OMOJOTHYECKUX 3HAHUU C
MPECTaBICHUAMH U3 APYTUX YU€OHBIX IPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUH U
reorpa¢puu. Ha3BaHHBIE NOJOXKEHUS O NpeJHA3HAUEHMM Y4eOHOro IpeameTa
«buonorus» CcOCTaBUIM OCHOBY JMJIsi OMNpEACNCHUS TOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEp)KaHUs, IMPEJCTaBICHHOIO B MpOrpaMMe II0
Oounosoruu.

Ot6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3MLMHA KyJIbTypOCOOOPAa3HOrO IOJX0/Aa, B COOTBETCTBUU C
KOTOPBIM OOydYarommecss JODKHBI OCBOWTH 3HAaHUS M YMEHHS, 3HAYUMBIC IS
(dopMupoBaHus 00IIEH KyJIbTYpbl, OIpPEACISAIONINe aJeKBaTHOE TIOBEACHUE
YeJIOBEKa B OKpY)Karolled MpUpOAHON cpelie, BOCTPEOOBAaHHBIE B MOBCEAHEBHOM
KU3HH M TPAKTHIECKOW AesTenbHOCTH. Ocoboe MeCTO B ITOM CHCTeME 3HAaHWU
3aHUMAIOT JIEMEHTHI COICP)KAHUS, KOTOPhIE CIIY>KaT OCHOBOMW JJIsi (POPMHUPOBAHUS
NPEJICTaBIICHUA O COBPEMEHHOM eCTECTBEHHO-HAy4YHOW KapTHUHE MHUpa U
[EHHOCTHBIX  OpPUEHTAMSIX  JHUYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHW3alUU
OMOJIOTUYECKOTO 00pa30BaHUS.

CTpykTypupoBaHHE COACpKaHHMS y4eOHOro Marepuajga B Mporpamme IIo
OMOJIOTUM OCYILIECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPUPOJBL, O €€ YPOBHEBON OpraHu3aluu U
HBOJIOLIMU. B COOTBETCTBUHU C 3TUM B CTPYKTYpe ydeOHOro nmpeamera «buomorus
BBIJICJICHBI CIIEAYIOUINE COoAepKaTeNbHble TUHUU: «buonorus kak Hayka. MeTosbl
Hay4YHOTO TO3HaHUsM», «KieTrka kak Owonormueckas cuctema», «OpraHusM Kak
Oounonornueckas cucremay, «CucreMa W MHOrooOpazue OpPraHWYecKOro MHpay,
«DBOJIOLUS KUBOU MTPUPOJIBI», «IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTI.



Lens usydenusi yuebHoro mnpenmera «buonorusi» Ha 0a30BOM YpOBHE —
OBJIQJICHWE  OOYYaIOIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHu3alluyd SKUBBIX CHUCTEM pPa3HOr0 paHra U NpUOOpETeHHE YMEHUU
UCIOJIb30BaTh 3TH 3HAHUS MJIsi TPAMOTHBIX JEHCTBUUA B OTHOIIEHHMH OOBEKTOB
YKUBOU TIPUPOJIBI ¥ PEIICHUS PA3TMYHBIX JKU3HEHHBIX TIPOOJICM.

Joctiwkenue nenu u3ydeHus yueOHoro mpenmera «buosorus» Ha 6a30BOM
ypoBHE 00€CIIeYnBaETCs PEIICHUEM CIISYIONTUX 3a/1a4:

OCBOCHHE OOYYaIOIIMMUCS CUCTEMbl 3HAHUUW O OHOJIOTHYECKUX TEOPHSIX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBujaX, CIyXKalluX OCHOBOU
U1t OpMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAyYHON KapTHHE MHUpa, O
METO/IaX HAYYHOTO TMO3HAHUS, CTPOCHUH, MHOTOOOpa3uu U OCOOECHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHU3AlNM, BBIIAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTUY;

dbopMupoBaHUE y OOYYAIOIIMUXCS IO3HABATENbHBIX, WHTEIUICKTYyaJbHBIX W
TBOPYECKHUX CIIOCOOHOCTEH B Mpollecce aHallM3a JAHHBIX O IYTSX pPa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IUIANIOB, UICH W TOIXOJ0B K HM3YYCHHUIO JKHUBBIX CHCTEM
Pa3HOTr0 YPOBHS OpraHU3allNY;

CTAaHOBJICHHE Yy OOydJammmxcs oOmeld KyJIbTypbl, (YHKIHOHATHHOU
IPaMOTHOCTHU, Pa3BUTHE YMEHUN OOBSICHSATH U OIICHUBATh SIBJICHUSI OKPYXKAIOIIETO
MUpa KUBOM MPUPO/IbI HA OCHOBAHWU 3HAHUM U OTIBITA, MOTYYCHHBIX IPU U3YICHHUU
Ouojoruu;

dbopMupoBaHue y OOy4alOIUMXCSd YMEHUM WJUIIOCTPUPOBATH 3HAYCHHE
OMOJIOTUYECKUX 3HAHUUA B TMPAKTUYECKOW JCSITEIILHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUM U arpOOMOTEXHOJIOTUMA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHUSI YEJIOBEKOM >KUBOU
IPUPOJIbI, HEOOXOJIMMOCTH OEPEKHOI0 OTHOLIEHUS K HEeM, COOTI0IEHUST STUYECKUX
HOPM TIPU TIPOBEJICHUN OMOJIOTUYECKUX UCCIICTOBAHMM;

OCO3HAHHME IICHHOCTH OWOJOTMYECKUX 3HAHWUW [JIs1 TIOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYIbTYPbI, AJ11 (OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE NMPUOOPETEHHBIX 3HAHUN U YMEHUM B MOBCETHEBHOW KU3HU ISl
OLICHKH TOCJIEJICTBUNA CBOEH ESITEILHOCTH MO OTHOIICHHUIO K OKPY>Kalollen cpeje,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHE U COOJIOJIEHHE MEp MPOPUIAKTUKH
3a0071€BaHUM.

B cucreme cpennero obGmiero oOpa3zoBanusi «buonorusi», uzydyaemas Ha
0a30BOM YpOBHE, SIBJISIETCS OOSI3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSAIIMM B
COCTaB MpeAMETHOM 00acTu «EcTeCTBEeHHO-HAYYHBIE MPEIMETHI.

J{nst u3yuenust 6uosioruv Ha 6a30BOM YpOBHE CpeiHEro o01iero oopa3oBaHus
orBoautcs 68 yacos: B 10 kiacce — 34 gaca (1 gac B Hegemo), B 11 kimacce — 34 yaca
(1 gac B HEeMO).



COILEPKAHUE OBYUEHUSA
10 KUIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTMMHU €CTECTBEHHBIMU HaykKamH, (uiocodueil, ITUKOM, ICTETUKON U MpPaBOM.
Ponb Ouonoruu B opMUpOBaHUM COBPEMEHHOM Hay4yHOU KapTHHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoabl mO3HAHUS KUBOW MPUPOIBI (HAOTIOIEHHE, YKCIIEPUMEHT, ONMCaHKE,
U3MepeHue, Kiaccuukaus, MOJCIUPOBAHNE, CTAaTUCTUYECKas 00padoTKa
JAHHBIX).

JlemoHcTpanum:

IToprpetsr: Y. lapsun, I'. Mennens, H. K. Konbros, {x. Yorcon u @. Kpuk.

TaOnuiet u cxembl: «MeToIbl TO3HAHUS HKUBOM PUPOIBD).

JlaGopaTopHble U IpakTH4Yeckue padoThbl:

[Ipaktnueckas pabora Ne 1. «lcmonp3oBaHue pazTUYHBIX METOJIOB MPH
M3yYCHUU OMOJIOTHIECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEeMbI H X OPTraHU3ALMSL.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeIMeT u3ydeHust ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOJIBI.

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3alUi OHMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, MOMYJIAIMOHHO-
BUJIOBOH, 9KOCHCTEMHBIN (OMOTeOIEHOTHYECKU ), OMOChepHBIi.

JlemoHcTpanum:

Tabmuupl 1 cxembl: «OCHOBHBIC NIPU3HAKHU JKU3HUY, «YPOBHU OpraHU3AIUU
YKABOU IIPUPOJIBD».

Oo6opynoBanue: Mmojiens Mosekyibl JJHK.

Tema 3. Xumuueckuii COCTaB U CTPOEHUE KIECTKH.

XUMHYECKUN COCTaB KJIETKU. XHWMHUYECKHE DJIEMEHTBI: MAaKpPOIJIEMEHTBHI,
MHUKPOA3JIEMEHTHL. Bo/la 1 MUHEpaAJIbHBIE BEIIECTBA.

OyHKIIUM BOJABl W MHUHEpPAIbHBIX BelIeCTB B KkieTke. llomnepxkanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB U crpoeHure OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amennmMble 1 3aMEHUMBIE AMHUHOKHUCIIOTBL. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKYNIbl (TMEpBUYHAs, BTOPUYHAS, TpPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHYECKHME CBOWCTBa OenkoB. buonorunueckue
GbyHKIIUN OENKOB.

depMeHTHI — Ouosiornyeckne Karanuzaropsl. CTpoeHne epMeHTa: aKTUBHBIHI
IEeHTp, cyoOcTparHas crneuuduyHocts. Kodepmentsl. Butamunbl. OTaudus
(GhEepMEHTOB OT HEOPTAaHWMYECKUX KaTaIU3aTOPOB.



VYrneBozsl: MOHOCaxapu/ibl (TJII0K03a, pud03a 1 J1e30Kcupr003a), Tucaxapu/ibl
(caxapo3a, JaKTo3a) M mojucaxapuabl (Kpaxmas, TJIUKOIEH, IIeJUTI0JI03a).
buonornueckue GpyHKIUH YIrIIE€BOJOB.

Jlunuael:  Tpurnuuepuabl, docpomunuasl, crepouabl. [HapoduibHO-
rupopoOHble  cBoMcTBa. buonormyeckue ¢GyHkuun aunuaoB. CpaBHeHUe
YIJI€BOJIOB, OCJIKOB U JIMIUJIOB KaK HCTOYHUKOB SHEPTUH.

Hykneunossie xkucnorel: JHK wu PHK. Hykneoruasr — MoHOMEpSI
HykJ1enHOBbIX KucioT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenune u pynkuuu PHK.
Bunast PHK. AT®: ctpoenune u pyHKIHH.

Huronorusa — Hayka o kierke. KnerouHas teopus — npumep B3auMOAECHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUH. METO/IbI U3yUECHHS KIETKH.

Knerka xak nenoctHas xuBas cuctema. OOIIre mpu3HaKu KJIETOK: 3aMKHYTast
HapykHasi MemOpana, Mmonekynsl JIHK kak reHernueckuii ammapar, cucrema
CUHTE3a OeliKa.

Tunbl KJIETOK: H2yKapuoTHYecKas U TMpokapuoTuueckas. OcoOeHHOCTU
CTPOCHHUS TMPOKapUOTHYECKOW KieTku. Knerounas crenka Oaktepuit. CTpoeHue
JSYKAPUOTHYECKOW KJIETKHM. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU U
IpUOHOM KIIETKHU.

[1oBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAINKC, UX
¢byukiuu. [Tnazmarnyueckas memOpana, e€ cBoiicTBa u pynkuuu. [luronnazma u eé
opranoubl. OnHoMemOpannbie opraHouabl kieTku: IIIC, ammapar ['ombmxw,
an30coMbl.  [10JTyaBTOHOMHBIE OpPraHOMABl KIJIETKH: MHUTOXOHAPWH, IUIACTUABL.
[Ipoucxoxaenne MUTOXOHApWUNM u TwiacTuA. Buaesl tumactun. HememOpanHbIe
OpPraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. QyHKIUY OPraHOMAOB KIETKHU. BKiroueHus.

SAnpo — perynsTopHblii 1IeHTp kieTku. CTpoeHue siapa: sepHas 000JIouKa,
KapHoIlIa3Ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI.

TpaHCDOPT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

Iloptpersl: A. JleBenryk, P. I'yk, T. llIsann, M. Ilneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. @pankins, K. M. bap.

Junarpammel: «PacrpeiesieHne XUMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOJIEY,
«PacripeneneHne XuMUYECKUX JIEMEHTOB B KUBOU IPUPOAEN.

Tabmumer u cxembl: «llepuonuueckas Tabiviia XUMUYECKHX DJIEMEHTOBY,
«CTpoeHure MOJIEeKyJIibl BOJbI», «brnocuHTes 0enkay, «CTpoeHre MOJIEKYIbl OeKay,
«Ctpoenue ¢epmenta», «Hykmennossie kuciotel. [IHK», «CTpoeHne MOJIeKyIbI
ATO®», «CTpoeHHEe 2yKapUOTHYECKON KIIETKN», «CTpOEHUE KHUBOTHOU KIETKHY,
«CTpoeHue pacTUTENBHON KIETKN», «CTpOEHHME NPOKAPUOTUYECKOW KIIETKNY,
«CTtpoeHue s1ipa KIETKU», «YTIeBOAbD, «JIMIuIbD».



O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYJOBaHUE Jisi MPOBEICHUS
HAOJIIOICHUM, W3MEPEeHUM, SKCIEPUMEHTOB, MHUKPOMNpPENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX M OAKTEpUATbHBIX KJIETOK.

JlaGopaTopHble M MpaKkTU4ecKne padoThbI:

Jlaboparopnass pabora No 1. «M3ydyeHue KaTaIUTUYECKONW aKTUBHOCTU
dbepMeHTOB (Ha TpUMEpPe aMUJIa3bl WM KaTalla3bl).

JlabopatopHast pabora Ne 2. «l3yueHue CTpOCHHS KIETOK pPacTEHUH,
KUBOTHBIX M OaKTEepui MOJ, MHUKPOCKOTIOM Ha T'OTOBBIX MHUKpOMpEenaparax U HUX
OMHUCaHUE.

Tema 4. /Ku3HenesITeJIbHOCTh KIETKH.

OOmeH BemiecTB, Wiu METabOoMU3M. AcCUMIIIANINS (TJIACTUYECKUN OOMEH) U
TUCCUMUTIAINS (DHEPreTHUecKrii OOMEH) — JBE CTOPOHBI €JIMHOrO TIpoIecca
MeTabonu3Ma. Posib 3aKOHOB COXpaHEHHs BEUIECTB M JHEPrHMM B MOHUMAHHUU
MeTabonu3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Pob pepMeHTOB B
0OMEHE BEILIECTB U MPEBPAILEHUH SHEPTHH B KIIETKE.

®orocunte3. CperoBas u TemHOBas (¢a3bl  (orocuHTe3a. Peakuuu
¢porocunreza. DPpPeKTUBHOCTh POTOCHHTE3a. JHAUEHHE (POTOCHUHTE3A Ui KU3HU
Ha 3emuie. BnusHue yclioBuid cpenbl Ha (POTOCMHTE3 UM CIOCOOBI MOBBIIICHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIoIue OakTepru. 3HAaUeHUE XEeMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KJeTke. PaciernieHue BeIecTB, BbIACICHUE U
AKKyMYJIMPOBAaHUE YHEPTUU B KJIETKE. DTallbl JHEPreTHUeCKoro ooMeHa. I mukonus.
Bpoxenue u ero Buabl. KucinopogHoe OKHUCIEHUE, WM KJIETOYHOE JIbIXaHUE.
OxucnutenbHoe GpochoprmpoBanue. IPHEeKTUBHOCTh IHEPTETUUECKOTO OOMEHa.

Peakimuu wMarpuunoro cuHte3a. [eHermueckas wuHbpopmanus u JIHK.
Peanuzanus renernueckoil mHpopManuu B KieTke. ['eHEeTHMUeCKHUH KO M €ro
cBoiictBa. Tpanckpumniusa — maTpuuHblii cuHte3 PHK. Tpancmsiius — 6uocuHTes
O6enka. Otanbl TpaHcmsiuuu. KoaupoBanue amuHOKHCHOT. Ponbp pubocom B
OuocuHTe3e Oenka.

Hexnerounsie Gpopmbl xu3Hu — BUpYChl. cTopust oTkpbiTUs Bupycos (/. WM.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHud, KUBOTHBIX U YEJIOBEKA, BbBI3HIBAEMBIC
Bupycamu. Bupyc ummynonepunura yenosexka (BMY) — Bo3Oyaurens CII/a.
OOparHass ~ TpaHCKpUIIIMsA, peBepraza W uHTerpaza.  llpodwunaktuka
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JIEBaHU.

JdeMoHcTpanuu:

[Toprpetsl: H. K. Konsuos, 1. Y. BanoBckuii, K. A. TuMupsses.



Tabmuier 1 cxembl: «Tunbl nutanusy, «Metabonuzm», «MUTOXOHIPUSIY,
«HepreTudeckuii oomen», «Xioporact», «®orocunres», «Crpoenue JHK»,
«CtpoeHue u PyHKIIMOHUPOBAaHUE TeHa», «CuHTEe3 Oenkay, «I 'eHeTUUeCKUl Koy,
«Bupyce», «baktepuodarn», «CtpoeHue u >ku3HeHHbIN 1k Bupyca CIIN/la,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-antumkanuu «Y asoenue JIHK u TpaHCKpunusy,
«buocunres 6enka», «CTpoeHue KIeTKI», Mojelb cTpykTypsl JJHK.

Tema S. PazMHOKeHHe M HHAUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KrnerouHblii muKi, WK SKU3HEHHBIM LUK KieTku. WuTepdaza u MHUTO3.
[Tporiecchl, mpotekaronue B uHTepdaze. Pernukaius — peakuuss MaTpPUUHOTO
cunteda JIHK. Crpoenune xpomocoM. XpoMOCOMHBIH HaOOp — KapUOTHIL
JlunouaHeIA W TalJIOWIHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XPOMATHIBI.
[uTonornyeckue OCHOBBI PAa3MHOXKEHUSA W  WHIUBUIYAIBHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kinerkn — muto3. Cragum murtosza. [Iponeccel, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. bHUOTOrMYeCKid CMBICT MUTO3A.

[IporpamMmmupyemasi THOEIb KJIETKU — arloNTOo3.

@dopMbl pa3MHOKEHHUS OpPraHu3MoOB: Oecrosioe U mojioBoe. Buasl Gecrionoro
Pa3MHOXECHUS: JICJICHUE HAABOE, IIOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHe. VICKyCCTBEHHOE KIIOHHUPOBAHUE
OpPraHU3MOB, €T0 3HAYEHUE JUIsl CENEKIIUH.

[TooBOE pa3sMHOXKEHUE, €r0 OTJIMYUS OT OECIIOIOTO.

Meiioz. Cranun meiio3a. IIpoiieccel, mpoucxoasuMe Ha CTaausx Meiiosa.
[ToBenenne xpomocom B Meio3e. Kpoccunroep. buonorndeckuii CmbICa U
3Ha4YEeHUE MEHo3a.

['ameTtoreHe3 — mpouecc 0Opa3oBaHUsSI TMOJOBBIX KIJIETOK Yy KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKHA M AMYHUKH. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30u[l, SMIEKJIETKa) — CHEpPMATOreHe3 M OBOTCHES3.
OcoOEHHOCTH CTpOEHHUsI SULEKIETOK M crepmaTo30ouioB. OIUIOA0TBOpPEHHE.
[lapTeHorenes.

WuauBuayansHoe pa3BuTHe (OHTOTE€HE3). OMOPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOieHue, racTpyisiuus, opraHoreHes. IloctamOpuoHanbHOe pa3BuTHe. TuIb
NOCTOMOPHOHANILHOTO Pa3BUTHUA: TMpsMOe, HempsaMmoe (JIMuuHOYHOE). BrimsHue
Cpelbl Ha pa3BUTHE OPraHWU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct m pasButne pacteHuid. OHTOrE€HE3 LBETKOBOIO PACTEHHUS: CTPOCHHE
CEMEHHU, CTAINU PA3BUTHSL.

JlemoHcTpanum:



Tabmuupl u  cxeMbl: «®DOpMBI Pa3MHOXKEHUsSI OPraHu3MoBy», «JlBoiiHOe
OIUIOAOTBOPEHUE Yy LBETKOBBIX pacTeHHi», «BeretaTuBHOE pa3MHOKECHHE
pactenuit», «Jlenenue kierku Oaktepuit», «CTpOEHUE TMOJOBBIX KIIETOK,
«Ctpoenue xpomocoMbl», «Kierounbsii nmukim», «Permmukamus JJHK», «Mutos3y,
«Meiiosy, «IIpsmoe u HenpsiMoe pa3BUTHEY», «[ aMeTOreHe3 y MIIEKOMUTAIIMIUX U
4yenoBeKka», «OCHOBHBIE CTaJIU OHTOTCHE3A.

O6opynoBanue: MHUKPOCKOTI, MHUKPOIIpENapaThl «CrniepmMaTo30uabl
MJIEKOIUTAIOIIEroy, «SHilekneTka miaekonurarmniero», «KapuokuHes B kieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEib-aliuiuKanusa «JleneHue KIEeTKU», MOJEb
JIHK, monens meTadha3HOM XPOMOCOMBI.

JlabopaTopHble U MpaKTH4YeCKue padoThI:

JlabopatopHas padora Ne 3. «HaOmiomenune muTO3a B KJIETKAaX KOHYMKA
KOpEIIKa JTyKa Ha TOTOBBIX MUKpPOIIPENapaTax».

JlabopatopHas pabora Ne 4. «/3yueHue CTpOCHHsI TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacjieniCTBEHHOCTb U H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHeTnku. Mictopus pa3BuTusi reHETUKU. Ponb nuTonoruu
U OMOpPUOJIOTMM B CTAHOBJICHUU TEHETHKU. BKiam poccHiCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. Meroasl TeHEeTUKU (TUOPUI0IOTHYECKUH,
[IUTOTEHETUYECKUM, MOJEKYJIsIpHO-TeHeTUYecKkuii). (OCHOBHBIE TEHETHYECKUE
NoHATHUS. ['eHeTHuecKasi CHMBOJIMKA, UCTIOb3yeMasl B CXeMax CKpEITMBaHUMH.

3aKOHOMEPHOCTH HACJIEJIOBAHUSI MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MoHoruOpuiHOe CKpeIIMBaHHe. 3aKOH eIUHOO0Opasusi THOPHIOB IIEPBOIO
nokosieHust. [IpaBuiio qoMuHUpOBaHUs. 3aKOH pacllereHUs Mpru3HaKoB. [ umnoresa
YuCTOTHI raMeT. [loHoe ¥ HenmoNMHOe TOMUHHPOBAHUE.

JurnbpugHoe  ckpeliMBaHue. 3aKOH  HE3aBUCUMOrO  HAcleJIOBaHUS
Mpu3HaKoB.  [luToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
AHanu3upymoniee ckpemuBanue. Mcnoib30BaHue aHATM3UPYIOMIEr0 CKPEITUBAHUS
JUTSL OTIpeieTICHUs] TeHOTHUIIa OCOOU.

CuerieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana no cuerjieHHOMY
HACJIEI0BaHUIO T'eHOB. HapyllleHHe CleTIeHNs TEHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XpomMocOoMHasi TEOPUST HACTEICTBEHHOCTU. | e HeTUUEeCKHE KapThl.

I'enetnka noma. XpoMOCOMHOE OIPENEICHUE MoJia. AYyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['oMoraMeTHble M TreTeporaMeTHble oOpranu3Mmbl. HacienoBanue
MPU3HAKOB, CIETIJICHHBIX C TTOJIOM.

N3meHnunBOCTh. BU/Ibl ”3BMEHYMBOCTHU: HEHACIIEACTBEHHAS U HACIICICTBECHHASI.
Pons cpeabl B HEHACIHEACTBEHHOM  HM3MEHYMBOCTH. XapakTepucTrka
MoAU(DUKAITMOHHON U3MEHUYMBOCTH. BapualimoHHbIN psij 1 BapuallioHHAas KpyBasl.



Hopma peakumm npusHaka. KonnuecTBEHHbIE M KauyECTBEHHBIE NMPU3HAKK U HX
HOopMa peakiuu. CBolicTBa MOAU(MUKAITMOHHON U3MEHYHBOCTH.

HacnenactBeHHasi, WM TEHOTUIMYECKas, W3MEHUMBOCTh. KoMOWHAaTHBHas
U3MEHUMBOCTh. Meio3 U TMOJNOBOM Tmpolecc — OCHOBAa KOMOWHATUBHOM
U3MEHYMBOCTU. MyTallMoOHHAasi U3MEHYUBOCTh. Kilaccudukaiius MyTtaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa v MpUYuHBI MyTaluii. MyTareHHbie (paKkTophbI.
3aKOH TOMOJIOTMYECKUX PsIZIOB B HacieACcTBeHHOM n3MeHunBocty H. M. BaBuioga.

Buesnepnas HacIe1CTBEHHOCTh U U3BMEHYUBOCT.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETHKH
YyeJIOBEKA: T'eHEaJIOTMUECKUM, OJTM3HEIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKUH,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpemeHHOE ONpeAcICHUE TE€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOUIBIO
[M[[P-ananu3a. HacnencTBeHHble 3a00JieBaHUS 4YeJIOBEKAa: T'€HHbIE OOJIE3HH,
00JIe3HN C HACJIEACTBEHHOW MPEIPacOOKEHHOCTHIO, XPOMOCOMHBIE OOJIC3HH.
Comarnueckue W reHeparuBHble MyTanuu. CTBOJNOBbIE KIETKH. [IpHHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(PHIAKTHKN U JICUCHUS TCHETHUECKIX
Oosne3Heil. Menuko-reHeTUYeCKoe KOHCYJIbTUPOBAaHME. 3HAYEHUE MEIUIIMHCKOU
TCeHETHKHU B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEJIOBEKA.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepuxos, H. B.
Tumodeen-Pecosckuii, H. Y. Bapuios.

TaOmuier 1 cxembl: « MOHOTHOPUHOE CKPEIIMBAHUE U €r0 IIUTOreHEeTUYeCKas
OCHOBAaY, «3aKOH pacllIeNJIeHUs U €ro HUTOr€HETUYECKasi OCHOBAY», «3aKOH YMCTOTHI
ramer», «JlurubpuaHoe ckpemuBanuey, « L luromoruueckne 0oCHOBBI TUTUOPUTHOTO
CKpenmBaHus», «Menos», «B3zanmonencTBie auieabHbIX TEHOBY, «I eHeTHYeCKHne
KapThl PACTEHUI, KUBOTHBIX U 4YEJIOBEKa», «l'€HeTHKa 1mona», «3aKOHOMEPHOCTH
HacleJ0BaHUsl, CLEIIEHHOr0 ¢ mojioM», «KapuoTumbl 4yenoBeka U KUBOTHBIXY,
«Buaer m3amenuuBocTH», «MonudukanuoHHas W3MEHUYMBOCTHY», «HaciemoBanue
pe3yc-paktopay, «I'eHeTrka rpymm KpoBu», «MyTaluoHHass ”3MEHUYUBOCTHY.

O6opynoBaHue: MOJEIU-aNIIUKAIUU «MOHOTUOPUAHOE CKPEIIUBAHUE,
«Henonnoe nomuHupoBanue», «JurubpumHoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKpomnpenapar «/Ipozoduiia» (Hopma, myTaruu popmbl
KpBUIbEB U OKPACKH Tena), repdapuii «I opox moceBHON.

JlaGopaTopHble M IpakTU4ecKHe padoThbI:

Jlaboparopnast pabora No 5. «M3ydeHue pe3yabTaTOB MOHOTMOPUIHOTO U
JUTHOPUTHOTO CKPEIIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

Jlaboparopnas pabora Ne 6. «M3yueHue MoauuKallMOHHON W3MEHUUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOI'O PsAJIa U BApUALIMOHHON KPUBOW).



JlaGopatopHas pabota Ne 7. «AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MHUKpOIIpeIapaTax».

[Ipaktuueckas padbora No 2. «CocraBieHWE UM aHAIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesiekuiusi opranusmMoB. OCHOBbI OMOTEXHOJIOT UH.

Cenexuysi Kak Hayka U IpoOLECC. 3apOKICHHUE CEJIEKIIMU U JIOMECTHUKALIMSL.
VYuenue H. U. BaBuiioBa o 11eHTpax mpoMCXOKIEHUS U MHOTO00pa3us KyJIbTYpPHBIX
pacteHuid. LIeHTphl MPOMCXOKAECHUS TOMAILIHUX KUBOTHBIX. COpT, MOpoAa, IITaMM.

CoBpeMeHHbIE METO/IbI CeIeKIIMU. MaccoBbIil 1 UHIUBUIYAIbHbBIN OTOODHI B
CEJIEKIMM pPACTEHUM U KUBOTHBIX. OLEHKa »KCTEpbeEpa. BIM3KOPOACTBEHHOE
cKpemuBaHue — WHOpuAMHr. Yuctas nuHusA. CKpellMBaHWE YHCTHIX JIMHUH.
I'ereposuc, wnu rubpuanas cuia. HeponcTBeHHOE CKpelMBaHHE — ayTOPUIUHT.
Otnanénnas rudpuauzanus u e€ ycrnexu. IckycCTBEHHBIN MyTareHes U MmojyuyeHue
ITOJIMIUIONJOB. [IOCTHKEHNS CEJIEKIMU PACTEHNHN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpaciib MPOU3BOJACTBA. ['€HHas WHXKEHEpUs. OTalbl
co3nanusi pekomOuHanTHOM J[HK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepus. Kierounble KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHNUE PACTEHUM.
KiloHupoBaHne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okosornyeckue M 3tudyeckue  npodsembl. ['MO  —  reHernyecku
MOJIU(ULUPOBAHHBIE OPTaHU3MBI.
JemoncTpanuu:

IToprpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kaprneuenko, M. .
HBanos.

Tabmuupl U cxembl: KapTa «LIEHTpBI TPOUCXOXKIEHUS U MHOr00O0pasus
KYJIbTYPHBIX pacTeHuit», «Ilopoasl qoMamHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «PadoTel akanemuka M. @. MBaHoBay,
«JTomummongus», «OO0beKThI OWOTEXHOMOTUM», «KIIeTOUHBIE KyJIBTYpHl W
KJIOHHUpPOBaHUeE», « KOHCTpyrMpoOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKU TUIOAOB M KOPHEILJIOI0B IUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHuid, repoapuii «CelrbCKOX03IMCTBCHHBIC PACTCHUS.

JlabopaTopHble 1 MPaAKTH4YeCKUe PadOThI:

Okckypceusi «OCHOBHBIE METOAbI M JOCTHKCHUSA CEJCKIIMUM PACTEHHM U
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOMCIIBITATEIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, JIAOOPATOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBOTIOLINOHHAA OMOJIOTHA.



[IpennocelIkM BO3HMKHOBEHHMSI JBOJIOLMOHHOW TEOPHH. OBOJIOLHMOHHAS
Teopust U €€ MecTo B OHONOruu. BiusHUE 3BONIOLMOHHONW TEOPUH HA pPa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa 3BOMONUHU. [laneoHTONOrMYECKHE: MOCIEA0BATEIBHOCTD
NOSIBJICHUS] BUJOB B TMAJCOHTOJOTMYECKON JIETONUCH, NEpPEeXOAHbIE (POPMBI.
buoreorpaduueckue: cxoncTBo u paznuuue dhayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHONIOTUYECKHE: CXOJCTBA W pPAa3IW4Yusi 3MOPUOHOB Pa3HBIX BUJOB
NO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMHYECKHE: TOMOJIOTMYHbBIE, aHAJIOIMYHbIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX META0OJMYECKUX NyTed y BceX
OpPraHU3MOB.

OpomonnonHass teopus Y. [lapBuna. IIpeanocbulku BO3HUKHOBEHHUS
JapBUHU3MA. J[BMKYIIME CHJIBI 3BOMIOLMHK BHAOB 1O JlapBuHy (M30BITOUHOE
pa3MHOXXEHUE MpPU OTPAaHUYEHHOCTH PECYpCOB, HEONpPEAENEHHAs N3MEHUYHUBOCTD,
O0opn0a 3a CylIecTBOBaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas teopus 3Boounn (CTI) 1 €€ OCHOBHBIE MMOJIOXKEHHUS.

MukposBomonus. [lomynanus Kkak eIuHHIA BUAA U 3BOJIIOLHUH.

JIBroxymue cuibl (pakTophl) SBOJIOLMK BUIOB B mpupoae. MyTalnmoOHHbBIN
npouecc U KOMOWHATHBHAs W3MEHYMBOCTH. llomymnsiuoHHBIE BOJHBI U Jpedd
reHoB. M30smust 1 MUrpanus.

EctecTBeHHBII 0TOOp — HampaBisiomMid  QakTtop 3BomonUd. DopMbl
€CTECTBEHHOT0 0TOOpa.

[TpucrocoGneHHOCTh OpPraHU3MOB Kak pe3yabTaT sBomouuu. Ilpumepst
IpUCTIOCOONIEHUN Y Opranu3MoB. ApoMOp(O3bl U UIHOAAANTALINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHBIE  (QOPMBI
BUJI000pa30BaHusl: reorpapuueckoe, 3K0JIOrnyecKoe.

MaxkposBomtonusi. DopMbl  3BOMIONUHN:  (UIETUYECKAs, JAWBEPreHTHAs,
KOHBEpreHTHasl, napaienbHas. HeoOpaTtuMocTh 3BOTIOIHH.

[IporcxoxkaeHne OT HECHEeUHATM3UPOBAHHBIX MpeAKoB. lIporpeccupyromas
cnenuanu3anus. AJanTuBHAsA pagualusl.

JdeMoHCcTpanuu:

[Hoprpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, @. Mroiep, A. H. CeBepiios.

Ta6muupl u cxeMbl: «Pa3BuTHe OpraHu4eckoro Mupa Ha 3emiie», «3apobIlu
NO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBI 32
cylecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOrooOpa3zue COpTOB pacTeHHII»,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsuum»,  «MytanmonHas
U3MEHUHMBOCTH», «ApomMopdo3bl», «Manoanantanum», «OOmas aereHepanus»,
«/IBmxymue cunsl dBomouun», «Kapra-cxema wapmpyra nyremecrsus Y.



Hapsuna», «bopsba 3a cymectBoBaHue», «IIprucnoco6IeHHOCTh OpPraHU3MOBY,
«["eorpaguyeckoe BU1000pa3oBaHKUE», « IKOJOTHIECKOE BUJO0OPA30BAHUEY.

OOopynoBaHue: KOJUIEKLIHS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH,
HaOOp IJIOJIOB M ceMsH, KoyuieKuus «lIpuMephl 3alUTHBIX TPUCTOCOOJICHUN Yy
AKUBOTHBIX», MoOJieJIb «OCHOBHbBIE HANpPABJICHUS 3BOJIOLUNY», 00bEMHAs MOJENb
«CTpoeHHe roJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpadguueckass kapra wMwupa, KoJulekius «DopMbl COXpaHHOCTU
UCKONAEMbIX JKMBOTHBIX M pacTeHuil», Mozenp anmuukauus «llepekpéct
XpOMOCOMY», BIaXKHbIE Npenaparsl «Pa3BuTHEe HACEKOMOTo», «Pa3BUTHE JSATYILIKNY,
MuKkponpemnapat «po3zodunay (Hopma, MyTaiuu GopMbl KPbUIbEB U OKPACKH TEJA).

JlabopaTopHble U MpaKTH4YeCKue padoThI:

JlabopatopHas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(HOIOTHIECKOMY
KPUTEPHUION.

Jlaboparopnas padota Ne 2. «Onucanue npucrnoco0JI€HHOCTH OpraHu3Ma 1 eé
OTHOCHUTEJIBHOTO XapaKTEPay.

Tema 2. Bo3HUKHOBEeHME U Pa3BUTHE KU3HHA HA 3eMJie.

JloHay4Hble NpPENCTaBICHUS O 3apOXKICHUM >KU3HU. HayuHble TumoTessl
BO3HMKHOBEHHUSI >KM3HM Ha 3emsie: a0uoreHe3 W maHcHepMmus. XHUMHUYecKas
ABOMIOIMS. AOHOTEHHBIM CHUHTE3 OpPraHWYECKHUX BEIIECTB W3 HEOPraHWYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XMMUYECKOW ABOMIOINK. HauanbHble Tanbl
Oounonoruyeckoil 3Bomonuu. ['unoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE NPOTOKJIETKU. llepBble KIETKM W HMX SBOJIOLMS.
DopMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emie mo 3pam u nepuoaaM. Karapxen. Apxelckas u
npoTtepo3oiickasi dpel. llameo3oiickas spa u €€ mepuombl: KEeMOPHICKHUH,
OPIOBUKCKHM, CHITYPUMCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me30301cKast 3pa U €€ MepUoIbl: TPUACOBBIN, FOPCKHM, MEJIOBOMU.

Kanno3onckas 2pa u €€ nepuonabl: NAJIEOrE€HOBBIM, HEOI€HOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepucTUKa KIMMaTa U IeoJIOTMYECKUX MporueccoB. OCHOBHBIE 3TaIlbl
ABOJIIOIIMM PACTUTENILHOTO M J>KMBOTHOIO MHpa. ApoMopdo3bl y pacTeHUU U
*KUBOTHBIX. [losiBlIeHUE, pacBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYECKOro MHUpa KaK OTpaxkeHue 3BOJoUUH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

DBOIOLMA YeoBEKa. AHTPONOJIOTUs Kak HayKa. Pa3BuTue mpeacTaBieHuil o
IPOMCXOKIEHUN YenoBeka. Meroasl u3ydeHus aHTponoreHesa. (Cxoncrsa H
pa3iauuus 4eIoBeKa U KUBOTHBIX. CHCTEMAaTHYECKOE TOJI0XKEHHE YeTTOBEKa.



JBrkyiue cuiibl (hakTopsl) aHTponorenesa. HacnencrseHHas U3MEHYUBOCTh
U eCTECTBEHHBIM 0TOOp. OOIIECTBEHHBIN 00pa3 KWU3HHU, W3TOTOBJICHHE OpYIU
Tpy/la, MBIIIJICHUE, PEUb.

OCHOBHBIE CTAaJIUA U BETBU HBOJIOLIMHU YEJIOBEKA: aBCTPAIONUTEKH, UeIoBeK
ymenslid, YenoBek mnpamoxoasmuid, YenoBek HeaHAEPTANBCKHANW, YenoBek
pa3ymHbIif. Haxolku HMCKOMaeMbIX OCTATKOB, BpeMs CYIIECTBOBAaHHS, 00JacTh
pacnpocTpaHeHus, 00BEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIH.

Yenoeueckue  pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOIEOMIHAS
(eBpasuiickasi),  HErpo-aBCTpajonjHasi  (3KBaTOpUalbHAasi),  MOHTOJOWIHAs
(a3uarcko-aMepuKaHcKas).  UYepThl  MPHUCIOCOOJIEHHOCTH  MPEJCTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSIM CyIIeCTBOBaHUs. EMMHCTBO uyenoBEYECKUX pac.
Kpuruka pacusma.

JdeMoHCcTpanuu:

[Moptpersl: ®@. Peau, JI. Ilacrep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmumel U cxeMmbl: «BosnukHoBenne CoOJIHEYHOM cucTeMBI», «Pa3BuTHE
opranuueckoro Mwupa», «PactutenpHas kietka», <OKuUBOTHas  KJIETKay,
«IIpokaprornueckas kieTtka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHUS YEIOBEKa U YeIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJlOoBeKay, «JlpeBHeumue moam», «lpeBaue moau», «llepbie
COBPEMEHHBIE IO, «HeI0BEeUECKHEe pach».

O6opynoBanue:  mymspku — «lIpoucxoxnenne  demoBeka»  (OOCTHI
aBCTpAJIONMUTEKA, MUTEKAHTPONa, HEaHJepTaiblla, KPOMaHBOHIIA), CJICTIKA WJIN
U300paXeHUsT KAMEHHBIX OpYAWMA TEePBOOBITHOrO YeloBeKa (KaMHH-YOMIIEPHI,
pyouna, ckpebia), TeOXpoHOJOrMuYeckas TaOnuIa, KoJueKius «DopMbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTECHUI.

JlabopaTopHble U MpaKTH4YeCKue padoThbl:

[Ipaktuueckas padora Ne 1. «M3ydyeHune MCKOMaeMbIX OCTaTKOB PAaCTEHUU U
KUBOTHBIX B KOJUICKIIUSIX.

DKcKypeust «IBOJIOIUS OPraHMYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4HbIN WM KpaeBeIUECKUI My3ei).

Tema 3. OprannzMsbl 4 OKpYy Karolasi cpeaa.

DKOJIOTUS KaK HayKa. 3aa4u U pa3fenbl SKOJIOrur. MeToabl 3KOJIOTMYECKUX
UCCIIEIOBAaHUN. DKOJIIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUSI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIIHAS, IMOYBEHHAS,
BHYTPUOpPraHU3MEHHas.



Okonornyeckue ¢akropel. Kiaccudukanus 3SKOJIOTHYECKUX (PaKTOPOB:
abuoTHueckue, OUOTUYECKHME M AaHTPOIOreHHble. JleMcTBUE HSKOIOTMYECKUX
(aKkTOpOB HAa OPTraHU3MBI.

AOGuotnueckue (HakTopbl: CBET, TEMIEPATYypa, BIAKHOCTh. DOTOMEPUOIU3M.
[Ipucnocobnenust  OpraHu3MOB K  JICWCTBHIO  a0MOTUYECKHX  (PaKTOpOB.
buonorunueckne puTmsl.

bruotnueckue dhakTopsl. Buapl OMOTHYECKUX B3aMMOICHCTBUN: KOHKYPECHITHUS,
XHUIIIHUYECTBO, cuMOM03 U ero (opmbl. IlapasuTusm, koomeparusi, MyTyallu3M,
KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHre OMOTMYECKUMX B3aMMOJCHCTBUN HJisl CYIIECTBOBAaHUS OPraHU3MOB B
MPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKU nomyiassuuu. OCHOBHBIE MOKa3aTeNln
NOMYJISALIMU: YHUCIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IMPUPOCT,
Murpanus. JJnHaMyKa YMCIEHHOCTH MOIYJISALMHA U €€ PEryIIsILus.

JdeMoHCcTpanuu:

[Toptpetsl: A. 'ymbonbar, K. @. Pynee, O. 'ekkensb.

Tabmuuer u cxembl: kapta «lIpuponsbie 30HBI 3eMim», «Cpenbl oOMTaHUA
opranu3moBy, «®Doronepuoansm», «llonmymsaunm», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MONYJALNU UHPY30pun-TyPenbkuy, «lIumiesbie nenm.

JlaGopaTopHble M IpakTU4ecKne padoThbl:

Jlaboparopnas pabora Ne 3. «Mopdonoruyeckre 0COOEHHOCTH PACTCHUN U3
Pa3HBIX MECT OOMTAHUSY.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPECHKOB
KOJIeycay.

[Ipaktuueckas padora Ne 2. «Iloacuér miIoTHOCTH MOMYISIIIUI Pa3HbIX BUIOB
pacTeHUn».

Tema 4. CooOuiecTBa M 3K0JI0rH4eCKHE CHCTEMBbI.

CoobmecTtBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
IpOCTpaHCTBeHHas, Tpoduueckas (nuimeBas). Bunbl-nomunantsel. CBsizu B
ouoIeHo3e.

Okonornyeckue cucrembl (dkocuctembl). [loHsiTue 00 »5KOcHCTEME W
ouoreoneHoze. @OYHKIMOHAIbHbIE KOMIIOHEHTHl HKOCHUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIECTB U MOTOK 3HEPTUU B SKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHU d3KocucTeMbl. [IumieBrie nienu u cetu. OCHOBHBIE
NOKa3aTelld 3KOCHCTEMbl: OHOMacca, MPOAYKIHS. OKOJIOTMYECKUE MUPAMUJIbL:
OPOAYKLMH, YHUCICHHOCTH, Ouomacchl. CBOHCTBAa 3SKOCHCTEM: YCTOMYHMBOCT,
camoperyJssinus, pazsutue. CyKueccus.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOMHOIO
WJIM IIUPOKOJIUCTBEHHOT O JIEca.



AHTpOIIOT€HHBIE ~ YKOCHUCTEMBI.  ATpPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u Xo3s1iICTBEHHOE 3HAUEHHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpa3zue kak (akTop YCTOMYHMBOCTH »HKocucTteM. CoxpaHeHue
OMOJIOrMYECKOro pazHooOpa3us Ha 3emIle.

VYuenue B. U. Bepuanackoro o 6mocdepe. I'paHuiibl, cCOCTaB U CTPYKTypa
ouocheprl. Kuoe BemectBo u ero (ynkmuu. OcoOeHHOCTH Ouocdepsl Kak
ro0anbHOM 3KOCUCTeMBbl. J[MHamuueckoe paBHOBecue M oOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOre€OXMMHUYECKHE LUKIIbI 3JIEMEHTOB (yriieposa,
a3zoTa). 3oHabHOCTh Ouochepbl. OCHOBHBIC OMOMBI CYIIIN.

YenoseuecTBo B Onochepe 3emiu. AHTpONOTreHHbIE U3MEHEHUs B Onocdepe.
['mo6ansHbBIE 2KOIOTHYECKHUE TPOOIEMBI.

CocyiectBoBaHue MpUpobl U yenoBedyecTBa. CoxpaHeHue OuopazHoodpaszus
KaKk oOCHOBa ycToWuuBocTH Ouocdepbl. OCHOBa pPaMOHAIBHOTO YIPABICHUS
IPUPOIHBIMU PECYpCaMu M MX UCIOJIb30BaHUE. J{OCTHKeHHUsT OMOJIOTUHM U OXpaHa
MIPUPO/IBI.

JlemoHcTpanum:

[Toptpersl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuuer u cxembl: «llumessie Henu», «bUOLEHO3: COCTaB M CTPYKTYpay,
«IIpuponubie coobmectBay, «llenmn nuranusy, «IKoJorMYECKas MHUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO JIeca», « IKOCHUCTEMA
XBOMHOrO  Jjeca», «buoleHo3 Boaoéma», «ArporeHosd», «lIpumepHbie
AHTPONOT€HHBIE BO3/IEMCTBUS HA IPUPOLY», « BaxkHEWIIME HCTOYHUKHN 3arps3HEHUS
BO3yXa M TPYHTOBBIX BOA», «IlouBa — BakHeilias cocraBisiomas ornocheps,
«®Daktopel  gerpamaruu mouB»,  «llapaukoBeiii  AddexT»,  «DakTOpHI
pPaIuoOaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas crpykrypa Ouochepsi»,
«Pacmpoctpanenune ku3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsl»,
«Kpyrosopot yriepoaa B Ouocdeper», «KpyroBopoT azotra B Ipupoae».

O6opynoBanue: Mopelb-anmukanus « TUnuYHble OMOLIEHO3b», TepOapuii
«PactutensHbIe coo0MIEecTBa», KoIeKnn «buoienosy, «Bpeaurenn BaxHEHTNX
CEJIbCKOXO3IUCTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKIIUU PACTCHUMN U KUBOTHBIX,
MPUHAAJIEKAIINE K Pa3HBIM 3KOJIOTMUECKUM IpyIaM OAHOro Bujaa, KpacHas kaura
Poccuiickoit  ®@enepaunn, H300paKEHHUSI OXpaHSIEMbIX BHJIOB pACTEHUH U
KUBOTHBIX.



IUDTAHUPYEMBIE PE3VIJIbTATbI OCBOEHUMA IIPOI'PAMMBI 11O
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBmuBarlOTCAd TpeOOBaHUS K pe3yJibTaraM
OCBOCHHUS  OOYYalOIMMHUCSA TIpOorpaMM  CpeIHero  olmiero  oOpa3oBaHUS:
JMYIHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUs Ipeamera «buosorus»
BBIJICJIEHBI CJEIYIOIINE COCTABJISIOLINE: OCO3HAHUE OOYYaroIIMMUCS POCCUHCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENEIECHNI0, HAJIMYUE MOTHBalMM K oOydeHHto  Ouosorum,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIECHMM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX ILIEHHOCTEW M MCTOPHUYECKUX TPAAULMUN PA3BUTUSA OHOJIOIMYECKOIO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTH OOY4YaOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH I1[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMHM, MPHUCYIIUMHU CHCTEME
OMOJIOrMYecKoro 00pa3oBaHUs, HaJIMYME SKOJIOTMYECKOTrO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh LEJIN U CTPOUTD KU3HEHHBIE IIJIaHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHHS IpeaMera «buosorus» JOCTUTaroTCs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMHU I[EHHOCTSIMHU, MPHUHSTHIMU B OOLIECTBE MpaBUJIAMH U HOpPMaMHU
NOBEJEHUSI U CIOCOOCTBYIOT IIpOLECCaM CaMOIO3HAHUS, CaMOBOCHUTAHMS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBO)XEHUS K 3aKOHY M IPaBOMOPSIKY, YEJIOBEKY TPyJa U CTaplIEMy MOKOJIECHHUIO,
B3aMMHOI0 YB@)KCHHs, OEpPEKHOTO OTHOUIEHUS K KYJIbTYpHOMY HACIEIHUIO U
TpaauLMsIM MHOTOHaUMOHalnbHOTrO Haponxa Poccuiickont ®denepauuu, npupone u
OKpYKaroIlen cpeie.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI ydyeOHoro mnpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
c(OPMUPOBAHHOW BHYTPEHHEH TMO3ULMEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIbITA W ONBITA ACSATEIBHOCTU B IPOLIECCE PEAIN3ALMU OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEJIbHON JEATENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMK 00YYarOUIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;



OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 0053aHHOCTEN, YBAKEHHE 3aKOHA
Y TIPaBOMNOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JEATEILHOCTH MIPH CO3IaHUU YUEOHBIX
POEKTOB, PpEUICHUW Yy4eOHBIX U TIO3HABATENBHBIX 3aJlad, BBINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSATh COOCTBEHHYIO TMO3UIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE Y4YUTHIBaTh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSA JIIOJICH C pa3HBIMHU YOCKIICHUSIMH, KyJbTYPHBIMHA [IEHHOCTSIMU U
COLIMAIbHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IMPOILECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBIX, IIO3HABATEIbHBIX W UCCIEIOBATEIbCKUX 3a7ad, YBAKUTEIHLHOTO
OTHOIIEHUS K MHEHHUIO OINIMOHEHTOB IMpH OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OHMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU I€SITEIBHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTb POCCUICKON IPaKIaHCKON UAECHTUYHOCTH, TATPUOTU3MA,
YBaXEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Tiepenl PoauHol, ropgoctu
3a CBOM Kpail, CBOKO PoauHy, CBOM SI3bIK M KYyJbTYPY, IIPOLLIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJIECIUIO U MAMSITHUKAM MPUPOJIbI,
JNOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHHUE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAYCHHS OWOJIOTMM B TIO3HAHUM 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRa,;

ujeiiHas yoeXI€HHOCTb, TOTOBHOCTh K CIYK€HHUIO W 3ammte (OrTedecTBa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHHUE TyXOBHBIX IEHHOCTEW POCCUIUCKOT0 HApOa;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI;

CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHWE JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYUBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJIUTEISIM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUS LEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIIICHHUI;



MOHUMAaHUE YMOIIMOHATILHOTO BO3/ICHCTBUS KUBOU MIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuveckoro BocnutaHus, GopMHUPOBAHMA KYJbTYPbI 30POBbS W
IMOIMOHATBHOI0 0J1ar ONMmoJIyYus:

MMOHUMAaHUE U pealTi3alius 3I0pOBOro 1 6€30macHoro oopasa >Ku3HH (310pOBOE
MUTaHuE, COOJI0/IEHNE TUTUEHUYECKUX MPaBUII U HOPM, COQJTAaHCUPOBAHHBIN PEKUM
3aHATHUI W OTAbIXa, peryisipHas (Qu3uyeckas aKTUBHOCTb), OEpeKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE [IEHHOCTH TpaBUJ HWHJAMBUAYATBHOIO M  KOJUJIEKTHUBHOTO
0€30MMacHOr0 MOBEJICHUS B CUTYAITUSX, YTPOKAIOIINX 30POBBIO M KU3HU JIFO/ICH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHbIX MPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCTIMTAHMS:

TOTOBHOCTb K TPY/lY, OCO3HAHUE LICHHOCTU MacTEPCTBA, TPY0I00HUE;

FOTOBHOCTh K AaKTUBHOW JAEATEIPHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

WHTEpEC K pa3nyHbIM chepaM mpodheCCHOHAIBHON JESTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U peaJu30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEW JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIUTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K TPUPO/I€ KaK UCTOUHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CYIIeCTBOBaHUS,

MOBBIIIEHUE YPOBHS HKOJOTHYECKOM KyJNbTYphl: MPUOOPETCHUE OMbITA
IUTAHUPOBAHUSA TIOCTYNKOB M OIEHKM HX BO3MOXHBIX IOCIEIACTBUNA  JUIs
OKPYKaloIeH CPebI;

OCO3HAaHME TJI00AJTBHOI0 XapakTepa JKOJOTMUECKHX MpoOieM U MyTed HuX
penieHus;

CIIOCOOHOCTB UCIOJIH30BATh IPUOOPETAEMBIC ITPU U3YUCHUU OUOJIOTUM 3HAHUS
U yMEHHMS TpU  peIIeHHH 1poOJeM, CBA3AHHBIX C  PalMOHAIbHBIM
IPUPOJONOJIb30BaHUEM  (COONIOJIEHUE  TpaBUJl  TOBEACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECHS B JKOCUCTEMAaX, OXpPaHy BHJOB,
AKOCUCTEM, Orochephl);



aKTUBHOE HENPUATHE JEHCTBUM, IPUHOCALINX BPE OKPYXKAIOLIEH IPUPOAHON
cpene, YMEHHE IMPOrHO3MPOBATh HEOJArONpPUSTHBIE SKOJOIMUECKHE MOCIEACTBUS
MPEATPUHUMAEMBIX JEUCTBUM U NTPEAOTBPAILATD HX;

HaJIM4ue Pa3sBUTOIO HKOJOTHUYECKOTO MBIIUICHUS, JKOJIOTMYECKOU KYJIbTYPBI,
OIBITA NEATEIbHOCTU DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOU AEATEIBLHOCTH DKOJIOIMYECKON
HaITPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON NMPAKTUKH, OCHOBAHHOTO Ha JTUAJIOTe
KYJbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJIbTYpPHl KaK CpEICTBA
B3aMMOJCUCTBUS MEXY JIFOIbMU U ITIO3HAHUS MUPA;

NOHMMaHUE creuu(pUK OHOJIOTMM Kak HayKd, OCO3HaHHsA €€ poJid B
(OpMHUPOBAHUHU PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JIaHUU IEJIOCTHOTO
MIPENCTABICHUS 00 OKPYXAIOLEM MHUpPE KAaK O €IMHCTBE MPUPOJbI, YEIOBEKA U
obmiecTBa, B IO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM MU pelIeHUU MpolseM
COXPaHEHHMS IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHHU ISl COBPEMEHHOM LMBUIIM3ALUU:
oOecrieyeHus: HOBOI'O YpPOBHSI Pa3BUTUSA MEAULMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH,  CIIOCOOHBIX  pellaTh  pecypcHble  MNpoOJeMbl  pa3BUTHSA
YeJI0BeUEeCTBa, MOMCKA MyTel BhIXO/a U3 TJI00ATbHBIX SKOJIOIMUECKHX MpoOJieM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PAMOHAILHOMY
UCTOJIb30BAaHUIO MPUPOJHBIX PECYpPCOB M (HOPMHPOBAHMIO HOBBIX CTaHAAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IMOJIYyYEHUU OHOJIIOTMYECKUX 3HAaHUM B LEJAX
MOBBIIIEHUST OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acT (PYHKIMOHAJIbHOM IPpaMOTHOCTU oOydaroumxcs, (GopMupyemMon
MpU U3Y4ECHUU OMOJIOTHH;

IIOHMMAaHUE CYIIHOCTU METOJOB ITO3HAHHUSI, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HaHUS MJIs aHaiu3a u
OOBSICHEHHUS SBIIEHUW OKPYXKAIOIIEro MUPA U MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LIEJIBIO MTOYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS IS
pelieHust Npo0JieM B peabHbIX )KU3HEHHBIX CUTYyaIIUsX;

OCO3HAaHWE LEHHOCTH HAYYHOW JEATEIBHOCTH, T'OTOBHOCTH OCYIIECTBISATh
IIPOEKTHYIO U UCCIIE0BATENBCKYIO IEATEIbHOCT MHIANBUAYAJIbHO U B IPYIIIIE;



T'OTOBHOCTB 151 CITOCOOHOCTH K HCIIPCPBIBHOMY 06pa3013aH1/110 151
CaMOO6pa3OBaHHIO, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 1O OWOJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3ysibTaThl OCBOEHHUSI ydueOHOro mpeaMera «buomorus»
BKJIIOYAIOT: 3HAUYWMbIe i1  (OPMUPOBAHMS MHPOBO33PEHUS] OOYJAFOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIC MOHATHS, OTPAKAIOIIHE
I[EJIOCTHOCTh HAy4yHOW KapTWHBI MHUpa W CHEUU(PUKY METOIOB TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, YHEPTHUsl, SABJICHUE, MPOIIECC,
CUCTEMA, Hay4yHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
HccieioBanne, HaOoIeHNe, U3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), YHUBEPCATbHEIC
yueOHble JeicTBUA (TIO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYISTHUBHBIC),
oOecrnieunBaromye GopmMupoBanre GyHKIMOHAIHLHON IPaMOTHOCTH U COLIUATBLHOM
KOMIIETCHIIMM ~ OOYYaloIIUXCs, CHOCOOHOCTh OOYYaIOUIMXCS  UCIOJIb30BaTh
OCBOEHHBIE MEKIUCIIUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUS U YHUBEPCAIbHBIC
yueOHbIE JEHCTBUS B ITO3HABATEILHONW U COLUAILHON TTPAKTHUKE.

MeranpenMeTHbie pe3yabTaThl OCBOEHHUS MPOrpaMMbl CPEAHEro O0OIIero
00pa30oBaHUs JOJKHBI OTPAXKATh:

OBaanenne YHHUBEpPCATbHBIMHI yueOHbIMU NMO3HABATEJILHBIMU
AeCTBUAMMU:

1) 6a3oBble JJOrnYecKmne JeiCTBHUs:

CaMOCTOSITEILHO  (OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpolJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOEHUM 3HAHUW TPUEMBI JIOTMUYECKOTO MBIIUICHUS
(aHanmu3a, cUHTE3a, CpaBHEHUS, Kiaccudukanuu, 0000IEeHNS ), PACKPHIBATH CMBICIT
OMOJIOTUYECKUX TMOHATUM (BBIACIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C JPYTUMHU MOHSITUSIMHU);

ONpENEATh eI JeITeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HUX
JIOCTUXKEHHUS, COOTHOCUTH PE3YyJIbTaThl IEATEILHOCTH C MOCTABICHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJOTMYECKUE MOHATHUS 111 OOBSICHEHUS! (PAKTOB U SBJICHHI
YKUBOW MPUPOJIBL;

CTPOUTH JIOTUYECKUE paCCYXJEHUs (MHAYKTUBHBIC, JEIYKTUBHBIC, IIO
aQHAJIOTHHU), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMEHSITH CXEMHO-MOJIETbHBIE CPEICTBA JJIs PEICTABJICHUS CYIIECTBEHHBIX
CBS3€M W OTHOIIEHWH B M3y4aeMbIX OHOJIOTUYECKHX OOBEKTaX, a TaKKe
MPOTUBOPEUUMA PA3HOTO POJAA, BBISIBICHHBIX B Pa3IMUHBIX HHGOPMAIMOHHBIX
HMCTOYHUKAX;



pa3pabaThiBaTh IUIAH pEIICHUs NpOOJEMBbl C YYETOM aHalIM3a UMEIOLIUXCS
MaTEpPUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPJAMHUPOBATH U BBIIOJIHATH padOTY B YCIOBHUSX PEATBHOI0, BUPTYAJILHOT'O
¥ KOMOMHHUPOBAHHOT'O B3aMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE ICHCTBUS:

BJIaJIeTh HAaBbIKaMU y4€OHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JEsITEbHOCTH,
HaBbIKAMU  pa3pellieHHs MNpodJieM, CHOCOOHOCThIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJ/IOB PELICHMS IPAKTUUYECKUX 3a7a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIIOJIb30BaTh pPa3jJU4HbIE BUIBl JCATEIBHOCTH M0 IOJIYYEHHUIO HOBOIO
3HaHUS, €ro HWHTEepPIpeTalud, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B y4YEOHBIX
CUTYaIUsIX, B TOM YHUCIIE IIPU CO3AAHUU YUEOHBIX U COLIMAIIBHBIX IIPOEKTOB;

¢dbopMupoBaTh HAYYHBIA TUI MBIIUICHUS, BIaJE€Th HAYYHON TEPMUHOIIOTHEH,
KJIFOUEBBIMU MOHATUAMU U METOJAMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBIIATE IIPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyaJM3UpOBATh 3a/]ady,
BBIIBUTATh THIOTE3Y €€ pelIeHUs, HAXOIUTh apryMEHTHI JIJIsl TOKA3aTeIbCTBA CBOMX
YTBEPKIECHUM, 3a1aBaTh [1IApaMETPbl U KPUTEPHUH PELLICHMUS;

AHAIN3UPOBATH TIOJYYEHHBIE B XOJA€ pELIECHHA 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBJISITh IEJIEHANIPABICHHBIM TOUCK TEpeHoca CPelCTB M CHOCOOOB
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMETh IEPEHOCUTh 3HAHUS B I03HABATEJbHYI0 M IPAKTUYECKYIO 00J1acTH
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WJEH, MpEeIjaraTb OPUTMHAIbHBIE MOAXOAbl M pELICHUS,
CTaBUTh MPOOJIEMBI U 33]1a4H, JONMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uapopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKCTe y4eOHOro
nocoOus, HAyYHO-TIONYJSIPHOW JUTEpaType, OHOJIOTMYECKHX CJOBapsX U
CIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B MHTepHeTe), aHaIu3upoBaTh
UH(OPMALIMIO Pa3JIMYHbIX BUAOB U (POPM IPE/ICTABICHUS, KPUTUUECKH OLIEHUBATh
€€ JJ0OCTOBEPHOCTh U HEMTPOTUBOPEYUBOCTb;



(GopMyIupoBaTh 3aPOChl U MPUMEHATh PA3IMYHbIE METOJbI IPU MOUCKE U
orbope Ouosornyeckoil MHGOpMaMU, HEOOXOIUMOU Ui BBIMOJHEHUS y4EOHBIX
3ajady;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIONBb30BAHUS PA3TUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOAATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  INpEACTaBIECHUS
Ounonoruyeckoit uHpopmManuu (CXeMbl, rpapuKu, AUarpaMMbl, TaOJIULIbI, PUCYHKH U
Zpyroe);

UCTIONb30BaTh HAYYHBIA SI3BIK B KAdecTBE CpEICTBA MpH padoTe C
Oouonornueckol uHGpoOpMaluend: TNPUMEHSATh XUMHYECKHe, (usnueckue Hu
MaTeMaTHYeCKUe 3HAKH U CUMBOJIBL, (OpMyIbl, abOpeBHAaTypy, HOMEHKIATYpY,
UCNOJb30BaTh M NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJaJ€Th  HABbIKAMM  DPACIIO3HABAaHUS W 3allUThl  MH(OpManuy,
MH(OPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€ICTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, aKTUBHO y4aCTBOBATh
B JMajJore WM AMCKYCCHUU IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYKJICHUS OTHOCHUTEILHO BBIMOJHEHUS TpeaiaraeMoi
3aJ]a4uM, YYUTHIBaTh MHTEPECHl M COTJACOBAHHOCTH MO3ULUNA APYTUX YYaCTHUKOB
JUaora Wiv JUCKYCCHH);

pacro3HaBaTh HeBEpOambHBIC CpEACTBA OOINEHHWS, TOHWUMATh 3HAYCHHE
COLMABbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIlui,
YMETb CMAr4aTh KOH(QIMKTBI U BECTH NIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU CIOCOOaMU OOILIECHUS U B3aUMOJIECHCTBUSA, MOHUMATh
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOHN (popMe GOpMyIMPOBATh CBOM BO3PAKEHHUS,;

pPa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJCTB.

2) cOBMeCTHAs 1eATeJIbHOCTD:

MOHUMATh W HCIOJb30BaTh MPEUMYIECTBA KOMAHIHON M WHIMUBHIYaTbHOM
paboThI IpU pEIICHUH OUOJIOTUYECKOM MPOo0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBHIX (OPM B3aUMOACHUCTBUS MPH PEIICHUH YUeOHOW 3a1a4H;

BbIOMpaTh TEMaTUKY U METOJbl COBMECTHBIX NEHCTBHUI, ¢ y4y€ToM O0OLIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO UJIeHa KOJJICKTHBA;

OPUHUMATh IETH  COBMECTHOM  JESITENbHOCTH, OpraHW30BbIBAaTh U
KOOPJIUHUPOBATh JEUCTBHUS MO €€ JOCTHXKEHHUIO: COCTaBJISTHh IUIAH JICMCTBUU,



pacnpenensTh poiad ¢ Y4ETOM MHEHHMM Y4aCTHUKOB, OOCYXKIaTh pPE3yJIbTaThl
COBMECTHOU PabOThI;

OLICHMBATh KAUECTBO CBOET0 BKJIAJ1a M KAKI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yJbTaT 10 pa3padOTaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE MPOEKThI, OLIEHUBAThb HWJIEW C TO3ULIMA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHUE B PAa3IMYHBIX
CUTYaLUsIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITH MHULIMATHBHBIM.

OgyageHne yHUBepCAIbHBIMHU PeryJATUBHBIMHU ACHCTBUAMM:

1) camoopranu3amnusi:

UCIOJb30BaTh OHMOJOrMUECKUE 3HAHHS i1 BBIABICHHUS MpoOIeM H UX
pELIECHHS] B )KM3HEHHBIX U YUEOHBIX CUTYyaIUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU I1IeJIEBbIE U CMBICIOBbBIE
YCTAHOBKM B CBOMX JCHCTBHUSAX W MOCTYNKaX IO OTHOLIEHHIO K KUBOH MPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBJIATh MO3HABATEIbHYIO JEATEIbHOCTD, BBIABISATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJISITH IIJIaH PELICHUS TPOOIEMBI C YUETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclupATh paMK1 y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPeANOYTEHHIH;

JieNIaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTBH 32
pellIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKON HSPYAMIIMH B
pa3HbIX O00JIACTSAX 3HAHWUW, TOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTeNbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJQJIETh  HABbIKAMH  IO3HABAaTEJIbHOM  pePIEKCMU  KaK  OCO3HaHHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHMI, UCIOIBL30BaTh NMPUEMBI pedIieKCUU N7l OLEHKU CUTYyallud, BbIOOpa
BEPHOI'0 PEIICHMUS;

YMETh OLICHUBAaTh PUCKHM M CBOEBPEMEHHO NIPHUHUMATh PEIIEHUS 10 HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX MpU aHAJIM3E pe3yJIbTaTOB
NEeSATENbHOCTH;



3) npuHATHE cedsl M APYTUX:

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI W apryMEHTHl JAPYIMX IPH aHAIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO IPYTUX HA OLIUOKU;

pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C MO3UIUH JPYTrOro 4eJoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBoeHusi mporpamMmmbl COO mno Ouosoruu Ha
06a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUSI U COCOObI JEHCTBUN MO OCBOEHUIO, MHTEPHIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JESTEILHOCTU MO IMOJYYEHUIO HOBOTO 3HAHUA U
MPUMEHEHUIO 3HAHWW B PA3NMYHBIX YYEOHBIX CUTYalUSX, a TAKK€ B PEabHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouoinorweil. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEJICTABICHBI IO F0J1aM 00 yUEHHS.

[IpenmeTHbIE pe3yabTaThl OCBOEHHs yueOHoro npeamera «buonorus» ¢ 10
KJacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUU O MECTE U POJH OUOJIOTHMHM B CUCTEME HAYYHOI'O
3HAaHUS €CTECTBEHHbIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KAPTMHBI MUPA U HAYYHOIO MHUPOBO33PEHHUS, O BKIIAJE POCCHICKHX H
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DYHKIIMOHATIHHOM
IPAMOTHOCTH Y€JIOBEKA JJI PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEP)KaHHE OMOJOTMYECKUX TEPMHHOB M TOHSTHI:
KHU3Hb, KJIIETKA, OpraHu3M, MeTa00u3M (0OMEH BEIECTB U MPEBpAIllEHUE SHEPTUN),
roMeoctas (caMOperyJysiiusi), ypOBHEBas OpraHu3alus JKUBBIX  CHCTEM,
CaMOBOCIIPOM3BEICHNE (PENPOAYKLMS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHHE U3JIaratb OHOJOTHYECKHe Teopud (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsA, LIEHTpaJibHas JOTMa MOJIEKYJsIpHOM Owuosoruu), 3axonsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (o 1eHTpax MHOrooOpasus u
MPOUCXOXKEHUSI KyIbTYpHBIX pacTeHuid H. 1. BaBunosa), onpenensiTe rpaHuIlbl UX
NPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJAMU HAYYHOT'O IMO3HAHMS B OMOJIOTUU: HAOIOICHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOLIECCOB W SBIEHWUW, OPraHU3alMsl U IPOBEICHHE
OMOJIOrMYECKOro SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3bI, BBISIBIEHUE 3aBUCUMOCTH
MEXAY HCCIENYEeMbIMU BEIMYMHAMH, OOBSICHEHUE TNOJNYYEHHBIX PE3YJIbTaTOB,
VICIIOJIb30BAHHBIX HAYUYHBIX MOHSATHM, TEOPUM U 3aKOHOB, YMEHUE JI€JIaTh BBIBOJbI
Ha OCHOBAHUU IOJTYYEHHBIX PE3YJIHTATOB;



YMEHME BBIACIATH CYIECTBEHHBIC IPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHAa BEIECTB M NPEBpAIICHUS] SHEPIUHM B KIIETKE, (POTOCHHTE3a,
IUIACTUYECKOTO U DHEPreTUYEecKoro OoOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOIOTBOPEHMS, Pa3MHOXKEHHS, HWHIUBUIYAJbHOTO pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHTh NOJyYEHHbIC 3HAHMS ANl OOBSCHEHUS OMOJIOrMYeCcKUX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KU3HU C Lenblo obecriedeHus Oe30MacHOCTH CBOErO 3J0POBbS U 3/I0POBbS
OKpYKaroUIUX JII0AeH, COOMI0IEHUsI HOPM I'PAMOTHOT'O MOBEAEHUS B OKPY>Karolen
MPUPOTHON Cpeae, MOHMMaHHEe HEOOXOJUMOCTH HCIOIB30BAaHUS JOCTUKCHHIM
COBPEMEHHOU ouonoruu u OMOTEXHOJIOTHIA I PaLOHAIIBHOIO
IPUPOIOINIOJIB30BAHUS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETHYECKUE 33Ja4d Ha MOHO- U
IUTUOPUIIHOE CKPELMBAaHUE, CLEIUICHHOE HACJIEOBAHUE, COCTAaBIIATh CXEMBI
MOHOTMOPHIHOTO CKPELIMBAHMS JUIsl IPEICKa3aHWs HACJIE€JOBAaHUS IPHU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJHATH J1a0OpaTOpHbIE M MpaKTHYECKHE pabdoThl, COOIIOAATH
npaBujia pu padboTe ¢ ydeOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTUYECKH OLEHUBaThb W HHTEPIPETHPOBATh HHGPOPMAIIIO
OMOJIOTUYECKOTO  COAEP)KaHUS, BKIIOYAIONIYIO IICEBJOHAYYHBIE 3HAHHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeICTBA MAacCOBOM MH(pOpPMAIMK, HAYYHO-TIONYJIIPHbIE
MaTepuabl), THUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIECAOBAaHUI B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOT U H;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCBMEHHBIE M YCTHBIE COOOILEHUS,
000011ast OMOJIOTNYECKYI0 MHPOPMALIMIO U3 HECKOJIbKUX HCTOUYHUKOB, TPAMOTHO
WCITIOJIb30BaTh OHATUITHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOeHHs ydueOHoro mpeamera «buonorus» 6 11
Kacce TOIDKHBI OTPAXKaTh:

c(OPMUPOBAHHOCTh 3HAHUU O MECTE U POJU OMOJOTHH B CUCTEME HAYyIHOTO
3HAaHUS E€CTECTBEHHBIX HAyK, B (OPMHpPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUUCKUX H
3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA I PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COAEpKAaHUE OMOJIOrMYECKUX TEPMHUHOB U MOHITHI: BU/,
MOMYJISIIUsS, TEHO(GOH], DBOJIONHUS, ABUXKYIIUE CUJIbI ((PaKTOphl) IBOJIOIHH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUJ000PAa30BaHUE, HKOJIOTMYECKUE (PaKTOPHI,
HKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEIYLEHThl, LENU MUTaHUS,
AKOJIOTHYECKasl mupamMua, OuoreoreHos, ornochepa;



YMEHHE u3JlaraTh OHOJIOTMYECKHE TeOopuu (dBOJIOLMOHHAsA Teopust Y.
JlapBuHa, CHHTETHYECKas TEOPHsS DSBOJIIOLMH), 3aKOHbl W 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HAaNpaBJICHUW U
nyreir sBomonnu A. H. CesepiioBa, ydenusi o 6uocdepe B. W. Bepnanuckoro),
OTpEAEINIATh T'PAHUIIBI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHUE BJIaJIeTh METOJIaMl HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOJIIO/IEHUE U
ONMCAHME JKUBBIX CHCTEM, ITPOLIECCOB W SIBICHMI, OpPraHu3alus U MPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BbIJIBUKEHUE TUIIOTE3bI, BHISIBIICHUE 3aBUCUMOCTH
MEXJy HCCJIECIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE IIOJYYCHHBIX PE3YJIbTAaTOB,
UCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUI U 3aKOHOB, YMEHHUE JEJIaTh BHIBObBI
Ha OCHOBAaHWH IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEISATh CYIIECTBEHHbIE MPHU3HAKUM CTPOCHUA OHOJOTHYECKHX
OOBEKTOB: BUJOB, TMONYJSLMUMA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreoIeHO30B ¥  JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJEICTBEHHOU
U3MEHUYMBOCTH, €CTECTBEHHOr0 OTOOpa, BHA000pa30BaHMs, MPUCIIOCOOIECHHOCTH
OpPraHU3MOB, JI€MCTBUS HKOJOTMYECKUX (DAKTOPOB HA OpPraHU3MBbI, IIEPEHOCA
BEUIECTB M IOTOKAa JHEPruM B HKOCUCTEMAX, AHTPOIOI€HHBIX W3MEHEHHU B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpPOTa BEILIECTB M OMOr€OXHMHYECKUX
LMKJIOB B Onocdepe;

YMEHUE MPUMEHSITh NOJyYEHHbIC 3HaHMS AJIi OOBSACHEHUS OHUOJIIOTMYECKUX
IIPOLIECCOB W SABJIEHUU, ISl NPUHATUSA MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOU
KU3HU C Lenblo obecriedeHuss Oe30MacHOCTH CBOEro 3J0POBbS U 3]I0POBbS
OKPYKaIOIUX JIt0/IeH, COOTIOACHHSI HOPM TPaMOTHOT'O MOBEICHUS B OKPYXKaroIIen
OPUPOIHON Cpelie, MOHMMaHUE HEOOXOIMMOCTH HCIHOJb30BAHUS JOCTUKEHUN
COBpEMEHHOW OMOJIOTHH JIJIsl pallMOHATIBHOT'O MPUPOIONOIb30BAHUS;

YMEHHUE peliaTh 3JeMEHTapHbIe OMOJOTMYECKUE 3a7auM, COCTABISITH CXEMBI
MepEeHOCca BEIECTB U IHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpakTHUYEeCKUEe paboThl, COOII0IAThH
npaBuja npu padbote ¢ yueOHBIM M JIA0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHUE KPUTUYECKH OIEHUBaTh W HHTEPIPETHPOBATh HHGPOPMAIIIO
OMOJIOTUYECKOTO  COACP)KAaHUS, BKIIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpelcTBa MacCOBOM MH(OpMAaIU, HAy4YHO-TOMYJISIPHbIE
Marepualbl),  paccMarpuBaTh  TJIOOAJIbHBIE  DKOJOTUYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHUE CO03[aBaTb COOCTBEHHbIE IMCHbMEHHBIE M YCTHBIE COOOIICHMS,
000011as Onosiornueckyro HHGOPMAIUIO U3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN anmapar OUOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE 10 KJIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudpoBbie)
Ne n/m Kontpoasbnbie | IlpakTnueckue
NnporpamMmabl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [JOK
1 b 2 0.5
HOMOTHA Kalk Hayka https://m.edso0.ru/7f41c292
2 K OpraHu3aus 1 bu6amorexa [IOK
HBHIE CHCTEME 1 1x Op i https://m.edso00.ru/7f41¢c292
bubmioreka [IOK
Xu i 1
3 MUYECKHI COCTaB U CTPOCHHE KIETKU 8 https://m.edsoo.ru/7f41c292
bu6moreka [JOK
4 IKHSHEACATEIEHOCTS KICTKH 6 https://m.edso00.ru/7f41¢c292
5 Pa3mHoOXeHHEe U MHIUBHIYyaIbHOE Pa3BUTHE 5 1 bubmoteka IJOK
OpraHU3MOB https://m.edso00.ru/7f41c292
6 HaciencTBeHHOCTh M H3MEHYUBOCTE 3 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edso00.ru/7f41¢c292
7 Cenexuust opranu3MoB. OCHOBBI 3 bubmuotexa [JOK
OMOTEXHOJIOTUH https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
P 1
8 SICPBHOC Bpeat https://m.edso00.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KUIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aeioB H TEM nudpoBbIe
Ne n/m past Kontpoiasbnsbie | IlpakTHyeckue (mupp )
NnporpamMmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 DBOIIOLIMOHHASA OUOJIOTUI 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
BoO3HMKHOBEHUE U pa3BUTHE KU3HU Ha bubmmoreka LIOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bubmioreka [IOK
1
3 OPpraHu3MEL i OKpYKaioIIas cpena > https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 E:f;;?::g;gg}é f41cc74
bu6mmoreka [JOK
5 P 2
C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
. 34 0 2.5

I[TPOIT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoanuyecTBo yacos DJIeKTPOHHBIE
Ne Hara uudposbie
n/n Tema ypoxa Bcero Koutpoabubie | - Hpaxkrueckue u3yyeHuss | oOpasoBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6moreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeToab! ITO3HAHUS JKUBOU
npupoabl. [IpakTuueckas padora
2 N[g) lp«I/HICHOJ'I]i?»OBaHI/Ie paSIJ)'II/I‘IHBIX 1 0.5 bubmiorexa [JOK
https://m.edso0.ru/863e6122
METOJIOB ITPH M3YYCHUHU
OMOJIOrTYECKUX 00BEKTOBY
3 buonornaeckue cCUCTEMBI, 1 bub6morexa IIOK
MIPOLIECCHI U UX U3yUYEHUE https://m.eds00.ru/863e6564
4 XuMUYeCcKuil cocTaB KieTku. Boma 1 bubmumoreka [IOK
Y MUHEPAJIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6moreka [JOK
) benku. CoctaB u cTpoeHue OENKoB 1 https://m.eds0o.ru/863e6b72
depMeHThl — OHOJIOTHYECKUE
Karanu3atopsl. JlabopaTopHas
5 pabora Ne 1 «3yueHue 1 05 bu6moreka [IOK
KaTaIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha IPUMEPE aMHJIA3BI
WJTU KaTajas3bl)»
bu6moreka IIOK
! Yraesonr. Jamm 1 https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

Bbu6morexa IIOK

8 Hyleiiole kncaoTl. ATO https://m.edso0.ru/863e6d5¢
9 Hcropus n MeToabl U3yueHus bu6mmoreka [IOK
kietku. Kinerounas reopust https://m.eds00.ru/863e6e88
10 Kierka kak 11eJ10cTHAs >KUBAast
cucTeMa
CrtpoeHnue 3yKkapuoThd eCKOi
kietku. JlabopaTopHas pabora Ne 2
«M3yueHune cTpoeHUs KIETOK bu6motexa [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OITHCAHUECH
bubmmoreka [IOK
12 ObMmeH BEmECTB MM METa00 MM https://m.edso00.ru/863e766¢
but6moreka [JOK
13 dorociires. Xemocires https://m.edso0.ru/863e7c98
. bubmorexa [IOK
14 ueprerutieckitii oomen https://m.edsoo.ru/863e7aae
KU3HEeHHBIN UK KIIETKU.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabora Ne 3 05 bubmotexa IIOK
«Habmronenne MuTO3a B KJIETKaX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MHUKPOITpENapaTax»
16 BuocunTes Oenka. Peakius bubmmoreka [IOK
MaTpUYHOT'O CHHTE3a https://m.edso00.ru/863e796e
17 Tpancnsaius — OMOCHHTE3 Oelka bubmotexa [JOK

https://m.edso00.ru/863e796¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexknerounsle popMbl KU3HU — bu6mmoreka [IOK
BHPYCHI https://m.edso0.ru/863e7540
but6moreka [JOK
19 @DopMBl pa3MHOKEHHSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmnoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE TIOJOBBIX
kJeToK. OTUI0J0TBOpEHHE.
21 JlaGoparopHas pabora Ne 4 05 bubmotexa IIOK
«M3yyeHne cTpoeHus MOJ0BBIX https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKPOITpernapaTax
99 NunuBuyanpHOE pa3BUTHE bu6motexa [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'enernka — Hayka o
23 HACJIEICTBEHHOCTH U Bubmiorexa [OK
https://m.edso00.ru/863e86f2
W3MEHUYHUBOCTHU
3aKOHOMEPHOCTH HACIIETOBAHUS
24 HpI/I3HaK0]I3). MOHorI/IGpI/II;LHoe bubmorexa LIOK
https://m.edso00.ru/863e8878
CKpellMBaHue
UTUOpPUTHOE CKPEIIMBAHUE.
25 gaKOH EejaBHcmforH; bubmorexa TOK
https://m.edso0.ru/863e89a4
HaCJIeI0OBaHUS MTPU3HAKOB
CuerieHHOE HacJIeIOBaHUE
26 npu3HakoB. JlabopaTopHas pabota 05 bu6motexa [IOK

Ne 5 «M3ydyeHue pe3ysbTaToB
MOHOTHOPUTHOTO U TUTHOPHUTHOTO

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpeIlMBaHus y Jpo30(duibl Ha
rOTOBBIX MUKpOIIpEnaparax»

I'enernka nona. Hacnenosanue bu6moreka [JOK
27 1
MIPU3HAKOB, CLIETUIEHHBIX C I1OJIOM https://m.edso0.ru/863e8c60
N3menunBocTs. HeHacnencrsenHnas
M3MEHYUBOCTh. JlabopaTopHas
pabota Ne 6. M3yuenue bubmoreka [IOK
28 . 1 0.5
MOIU(PHUKALMOHHON U3MEHUUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPHAIIMOHHOT O psija
Y BapUALMOHHON KPUBOI»
HacnencreenHass ”3BMEHUHUBOCTb.
29 JlaGopaTopHas pabora Ne 7. 1 05 bu6motexa [IOK
«AHanu3 MyTanui y 1po30oQuiibt https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKpOIIpenapaTax»
but6moreka [JOK
30 Perterinia senonexa L https://m.edso0.ru/863e8d78
Pe3epBHbIii ypok. O0001IEeHNE 110
31 teme «HacnencTBeHHOCTh U 1
W3MEHUYHMBOCTh OPTaHU3MOB)
bu6moreka IIOK
32 Ceekuis Kak Hayka i Ipouece L https://m.edsoo.ru/863e9214
33 MeToabl U JOCTHXECHUS CENEKITUN 1 bubmmoreka [IOK
pacTEeHHI M )KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHomorus kak oTpacib 1 bubmmorexa [IOK
MIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnsie | IIpakTnueckue
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 DOBOMIONHUS U METOABI €€ U3YUECHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3BUTHS IPENCTABICHUN 1 bubmuotexa IIOK
00 3BOJIIOIIUU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 MitkpospomoLts 1 https://m.edsoo.ru/863e9cle
[Tomynsmusa Kak 3eMeHTapHas
eMHUIA BUIA U YBOJIOIUH.
4 HZGOPIE-IITOPHZ;H pabota JL\II'Q 1 1 0.5 bubmorexa [JOK
https://m.edso00.ru/863e99c6
«CpaBHeHUE BUJIOB IO
MOP(HOIIOTUYECKOMY KPUTEPHUIO»
5 JIBrxymime cuibl (3J1IeMeHTapHbIe 1 bu6moteka [IOK
(bakTOphI) IBOIOLNH https://m.edsoo.ru/863e9da4
. bubmmoreka IIOK
6 EctectBenHBIN 0TOOD U €r0 HOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLINN:
IPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3oBanue. JlabopaTopHas 1 05 bubmmorexa [IOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
IPUCIIOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENIbHOI'0 XapaKkTepa»
3 Hanpasnenus u nytu 1 bu6mmoreka [IOK
MAaKpO3BOJIIOIINHU https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobpatuMocTs 3BoOIIMHI

Ucropus xu3nu Ha 3emie u

10 METOBI €€ U3y4EHUs

11 ['mnore3sl TPONCXOKIAECHUS )KUZHU bubmmorexa [JOK
Ha 3emite https://m.edso0.ru/863ea5a6

12 Pa3zBuTHe x13HU Ha 3emJie MO dpam bubmmoteka [{OK
U niepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tallbl 3BOIOLUU
PAcCTUTEIBHOIO U )KUBOTHOI'O MHUpA.

13 [TpaxkTueckas padota Ne 1 05 bu6muotexa LIOK
«M3y4yeHne nckonaemblx OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJIJIEKIUS X))

14 CoBpemeHHas cucrema bu6motexa [IOK
OpraHUYECKOro MUpa https://m.edso0o.ru/863ea48e
DBOJIIOIUS YEIIOBEKa bu6moreka [JOK

15
(aHTpOIMIOreHe3) https://m.edsoo.ru/863eac2c

16 JBrxyume cuibl (paxTopsl) bubmoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHbIE CTaU¥ 3BOJIOLUU
4eJI0BeKa

18 YenoBeueckue pachl U MPUPOAHBIE bubmmorexa [IOK
aJanTalyy 4eaoBeKa https://m.edsoo.ru/863eaea?2
Pe3epBHblii ypok. O0001IEHE 110

19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
JKU3HU Ha 3eMJie»

20 DKoJlorus Kak Hayka



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl 0OUTaHUS ¥ SKOJIOTUUECKHE

Bbub6morexa IIOK

21 (dakTopsI https://m.edsoo.ru/863eafec
AbuoTtnueckne GaKkTOpPHI.
JlabGopaTopnas pabora Ne 3.
«Mopdonoruueckre 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 Bubmmorexa [IOK

https://m.edsoo.ru/863ebl0e
obutanusi». JlabopatopHas pabora
No 4. «Bnusinue cBeta Ha pocT U
pa3BUTHUE YEPEHKOB KOJIEyca»
bu6moreka [IOK

23 buotiteckne GaKTopel https://m.edso00.ru/863eb348
DKOJIOTMYEeCKU e XapaKTEePUCTUKH
nonyisauuu. [Ipaktnyeckas pabora

24 Neo 2 «ITomcuér mmotHOCTH 0.5
MOITYJISIIAN PAa3HBIX BUIOB
pacTeHHi»

o5 Coo0rmrecTBa OpraHu3MOB — bubmumoreka [IOK
OMOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI bubmmoreka [{OK
(3KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE ITOKa3aTEIN

97 9KOCHUCTEMBI. DKOJIOTHIECKHE bu6moreka [JOK
nupaMupl. CBONCTBA 3KOCHCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [TpupoaHbIe SKOCHCTEMBI

29 AHTPOIIOTr €HHbIE€ YKOCHCTEMBI

30 buocdepa — rimobdanpHas bu6morexa [IOK

JKOCHUCTEMA 3EMITH

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHU CYIIIECTBOBAHUS 1 bubmmorexa [{OK
ounochepor https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emin 1

33 CocyuiecTBoBaHUE PUPOJIBI U 1 bubmmorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblii ypok. O600meHne

34 TeMbl «Co001IecTBa 1 1
HKOJIOTUYECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 95

ITPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHSI OCHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 0o0pa3zoBaHus

ChopMHpPOBaHHOCTh 3HAHMNA O MECTE€ M POJM OHMOJIOTHH B CHCTEME
HAayYHOTO 3HAaHUS €CTECTBEHHBIX HAyK, B  (OPMHUPOBAHUH
COBPEMEHHON €CTECTBCHHO-HAYYHOW KapTHHBI MHUpPAa M HAy4HOI'O
MHUpPOBO33PEHHsI; O BKJIAJE POCCHICKMX M 3apyOeXKHBIX YYEHBIX-
OMoNIOroB B pa3BUTHE OMOJIOTUM; (YHKIMOHAIBHON IPaMOTHOCTH

YCJIOBCKA MJIA pCIICHUS ) KU3HCHHBIX 3a1a4

YMeHue packpelBaTh COAEpKAaHUE OMOJOIMUECKUX TEPMHUHOB U
MOHATHI: )KU3Hb, KJIETKA, OPraHu3M; MeTabom3M (0OOMEH BEIIeCTB U
MIPEBpAIlCHUE SHEPruu), TOMEOCTa3 (CamMoperyJisiius), ypOBHEBas
OpraHu3alus )KUBBIX CHCTEM, CAMOBOCIIPOHU3BEACHHE (PEIPOAYKIIHS),

HaCJICACTBCHHOCTb, UBMCHYUBOCTh, POCT 1 PAa3BUTUC

YMmeHue — uznaraTb  Ouoyiorndyeckue — Teopud  (KIETO4Has,
XpOMOCOMHasl, MyTalloHHas), 3akoHbl (I'. Mengens, T. Moprana,
H.J. BaswioBa) u yuyeHus (0 IEHTpaXx MHOrooopasus u
MPOUCXOXKIEHUSI  KyJnbTypHbIX  pactenuit H.M.  Basuioga),

ONpPCACIATh T'PpaHULIbI UX MTPUMCEHUMOCTH K JKUBBIM CUCTCMAaM

VYMeHue BIafieTh METOJAaMH HAayyHOro IIO3HAaHUS B OHOJIOIHH
(HaOyr0JleHne M OIMCAaHUE JKUBBIX CUCTEM, MPOLECCOB M SIBJICHMIA;
opraHu3alMs M MpOBeAEHHE OHOJIOrMYECKOro 3KCIEePUMEHTA,
BBIIBIDKEHUE  TUIOTE3bl;  BBUIBICHHME  3aBUCUMOCTU  MEXIY
HCCIIEyEMBIMU BEIIMYUHAMU, 00BsiCHEHHE IIOJTYYEHHBIX
pE3ynbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX IIOHATUH, TEOPUH U
3aKOHOB; yMEHHME JejaThb BBIBOABI HA OCHOBAHUMU IOJY4EHHBIX

pE3yIbTaTOB)

10 KVIACC

Kon
NMpoBEPsIEMOT0
pe3yJibTara

1

2

3

4

5

YMeHHne BBIIENATH CYLIECTBEHHBIE NPU3HAKU BHUPYCOB, KIIETOK
INpOKapuOoT MW OJYKApUuOT, OAHOKJIICTOYHBIX KW MHOI'OKJICTOYHBIX
OpPraHW3MOB; OCOOCHHOCTH TIPOIECCOB OOMEHa BEIIeCTB U
MPEBPAIICHUS DHEPTHMH B KIETKE, (OTOCHHTE3a, IIACTUYECKOrO U

OQHCPreTUICCKOro 06MeHa, XCMOCHHTC34a, MHTO34a, Meﬁosa,




OINIOAOTBOPCHUA, PA3MHOXCHUA, HWHAUBUAYAJIBHOI'O  Pa3BUTHUA

opranu3Ma (OHTOT€HE3)

YMeHue NpUMEHSITh TIOJy4YeHHbIC 3HAHUS ISl OOBSICHEHHS
OMOJIOTUYECKUX TIPOIIECCOB U SBJICHUM, ISl IPUHATHS MTPAKTHUIECKUX
pEelICHH B TOBCEIHEBHOW IKWU3HM B Iemax oOecreueHus
0€30MacHOCTA CBOETO 30POBBSI U 3J0POBbSI OKPYKAIOIIMX JIFOJEH,
COONIIOJIEHUsT HOPM TPAaMOTHOTO TIOBEACHHS B  OKpYyKarolei
MPUPOAHON cpelie; TMOHUMaHHWE HEOOXOIUMOCTH MCIOJIb30BAHUSA
JOCTUKEHUNW COBpPEMEHHOW OuoJorMM W OMOTEXHOJIOTMH IS

palOHAIIBHOIO IPUPOAOIOJIb30BaAHUS

YMeHue pemarth 3JEeMEHTapHbIE T€HETUYECKHE 3aJauyd Ha MOHO- U
TUTHOPUIHOE CKPELIMBAHKE, CIICTUIEHHOE HACIIeIOBAHUE; COCTABISATh
CXeMBbl ~MOHOTHOPHIHOTO  CKPEIIUBAHHS I  TIpeACKa3aHus

HaCJICAOBAaHUA ITPHU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJHATh JIAOOPATOPHBIE W TPAKTUYECKUE paboThl,
coOroaTh MpaBwia mpu pabore ¢ ydyeOHBIM M J1aOOpPaTOPHBIM

00opy0BaHUEM

YMeHHne KPUTUYECKU OIEHUBATh U UHTEPIPETHPOBATH HH(DOPMAIIHIO
OMOJIOTHYECKOTO  CONEepP)KaHMS, BKIIOYAIONIYI0 IICEBJIOHAYYHBIC
3HaHUS W3 Pa3IMyHbIX UCTOYHMKOB (CMMU, HayyHO-mOmymnsipHbIE
MaTepHalibl); 3TUYECKHUE ACIEeKThl COBPEMEHHBIX HCCIEIOBaHUM B

OMOJIOrNH, MEAUIIMHE, OMOTEXHOJOTHH

10

YMeHue co31aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIECHUS,
00006111351 O 0JIOrMYECKYI0 HH(OPMALIHIO U3 HECKOJIBKUX HCTOUYHUKOB,

I'PaMOTHO HCIIOJIb30BaTh MOHSATUHHBIN annapaTt OMoJIoruu

11 KJIACC

Kon
NpPOBEPSIEMOT0
pe3yJabTara

IIpoBepsieMble MpeAMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 06pazoBaHusA

CchopMupoBaHHOCTh 3HAHUI O MECTe U PONU OUOJIOTUU B CHCTEME
HAyYHOTO 3HAaHUS ©CTECTBEHHBIX HAyK, B  (OPMHUPOBAHHUH
COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHMHBI MHpPAa M HAy4YHOIO
MHUPOBO33PEHHSI; O BKJIAJ€ POCCHICKMX M 3apyOeKHBIX YYEHBIX-
OMONIOrOB B pa3BHTHE OWOJIOTHH; (YHKIMOHAJIBHOH TPaMOTHOCTH

YCJIOBCKA MJIA pCIICHUA ) KU3HCHHDBIX 3aaa4




VYmMmenue pacKpbiBaTb COJCPIKAHUC OMOJIOTHYECKUX TCPMHUHOB H

MOHATHI: BUJI, TIOMYJISALNS, TeHOPOH I, IBOIFOIUS, ABMKYIIME CHIIbI

(dakTopsl) SBOJIIOIIUH, NP CIIOCO0IEHHOCTh OpraHU3MOB,
BHUJI000pa3oBaHUE,  JKOJOTMYEeCKHe  (aKTOpbl,  IKOCHUCTEMA,
MPOAYLEHThl,  KOHCYMEHTBI,  PEIYyLUEHThl, IeNu  NUTaHusi,

9KOJIOTHYECKas MIpaMua, Ornoreonenos, onocdepa

YMeHue n3naratb OM0JI0ruyeckre Teopuu (3BOTIONMOHHAS Teopus Y.
JlapBuHa, CHHTETMYECKass TEOpUsl  DBOJIOLMUHU), 3aKOHbl U
3aKOHOMEPHOCTH (3apoasiieBoro cxoactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasyieHu# u nytei 3somonuu A.H. CeBepuosa, yueHus
o Ouochepe B.M. Bepnanckoro), omnpenaensaTb TpPaHHUIBI HX

MNPUMCHHUMOCTH K KMBBIM CUCTCMaM

YMeHHne BIQZeTh METOJaMH HAydyHOrO TIO3HAHHWS B OHOJIOTHU
(Habmo/ieHe W ONMUCAHUE KXUBBIX CHCTEM, IPOLIECCOB M SIBJICHUM;
OpraHu3anus W TPOBEACHHUE OMOJOTUYECKOr0 OKCIECPUMEHTA,
BBEIBIDKGHUE  TUIOTE3bl;  BBISBICHHE  3aBUCUMOCTH  MEXKIY
UCCIICY EMBIMH BEIIMYMHAMH, 0o0BsICHEHHE MOJTY9ICHHBIX
pe3yJbTaTOB, HCIIOJb30BAHHBIX HAYYHBIX IMOHATHH, TEOpUH U
3aKOHOB; yMEHHE J€JaTh BBIBOABI HAa OCHOBAHHH ITOJYYEHHBIX

pe3yIbTaTOB)

YMeHHe  BBIICITATH CYIIECTBCHHBIE  TPU3HAKU  CTPOCHUS
OMOJOTUYECKUX OOBEKTOB: BHUJOB, TMOMYJSAIUHA, TMPOMYIECHTOB,
KOHCYMEHTOB,  PEIYIICHTOB, OHOTE€OIEHO30B W  DKOCHUCTEM;
O0COOECHHOCTH MPOLIECCOB HAaCJIEICTBEHHON U3MEHUYHMBOCTH,
€CTECTBEHHOI0 0TOOpa, BHI000pa30BaHMsI, IPHUCIIOCOOIEHHOCTH
OpPraHU3MOB, JEUCTBHS IKOJOTMYECKUX (PAKTOPOB HA OpPraHU3MBI,
MepeHoca BEIEeCTB M IOTOKa DHHEPrUd B  IKOCHCTEMaX,
AHTPONOI€HHBIX W3MEHEHUH B DSKOCHUCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB U OMOr€OXMMHUYECKUX LIUKIIOB B Orochepe

YMeHue NpUMEHSITh TOJyYEeHHbIC 3HAHUS Uil  OOBSICHEHHS
OMOJIOTUYECKUX TIPOIIECCOB U SBJICHUM, JUJISI IPUHSATHS TPAKTHY €CKUX
pelIeHHiI B TOBCEIHEBHOW KW3HM B MeIIx oOecreueHus
0€30MacHOCTH CBOETO 3J0POBBSI U 3J0POBbSI OKPYXKAIOIIMX JIOJEH,
COONIOZIEHNsT HOPM TPAaMOTHOTO TIOBEACHHUS B  OKpY)KaroImei
MPUPOTHON Cpefe; MOHMMAaHHE HEOOXOAMMOCTH HCIOJIb30BAHUS
JNOCTHI)KCHUHM  COBPEMEHHOH  OHWOJIOTMM  JIJI1  PaIlMOHAILHOIO

IIPUPOJIOTIOIB30BAHMS




VYmMmenue peaTb 3JICMCHTAPHBIC OMOJIOrHYECKUE 3aJa4du, COCTaBJIATb

CXEMBI IIEpEHOCca BEIIECTB U SHEPTUU B IKOcUCTeMaX (LeNy MUTaHUS)

YMeHue BBINOJHATH JIAOOpaTOpHBbIE M IMpaKTUYECKHEe paboThl,
cobioiaTh MpaBuia Npu pabore ¢ y4eOHbIM M J1aOOpaTOPHBIM

00opyI0BaHUEM

YMeHHne KpUTUYECKU OLEHUBATh U UHTEPIPETUPOBATh NH(OPMAIINIO
OMOJIOTMYECKOr0  COEp)KaHUs, BKIIOYAIOUIYI0 ICEBAOHAYYHbIC
3HaHHUS W3 pazIUYHbIX HcToyHUKOB (CMU, HaydyHO-TIOMyJsipHBIE
MaTepHabl); pacCMaTPUBATh II100aIbHBIC KOJIOTHYECKHE TPOOIIEMbI
COBpEMEHHOCTH, (hOPMUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO

8(0X35000%010)

10

YMeHue co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIC U YCTHBIE COOOIIICHHUS,
0000111251 0¥ 0JIOTUYECK Y0 MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHHKOB,

I'paMOTHO HCIIOJIb30BATb MOHSITHHHBIN ariapar OuoJIoruu




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

buonorus xax HayKa

1.1

buonorus — Hayka o xuBoil mpupone. Ponp Ouonorun B (opMupoBaHuM

COBpeMeHHOﬁ HaquOﬁ KapTUHBI MUPA. CucreMa OHOJIOTHYECKUX HayK

1.2

MeToapl O3HAHUS >)KUBOM NMPHUPOAbI (HAOIIOJEHHUE, SKCIIEPUMEHT, ONHUCAHUE,
U3MEepeHue, KiIacCupUKalus, MOJAEIMPOBAHME, CTaTUCTUYEcKas o0paboTka

JTAHHBIX )

JKuBnIle cucTeMBl B UX opranusanusa

2.1

Kusble cuctemsbl (OUOCHCTEMBI) KaK MpeAMET u3ydeHust Ouosoruu. CBoiicTBa

OuocucTeM U UX pasHOOOpa3ue

2.2

YpoBHU OpraHuszani OGMOCHCTEM: MOJEKYJISPHO-T€HETUUYECKUM, KIETOYHBIMH,

OpPraHU3MEHHBIN, TOMYJISAIIMOHHO-BU0BOM, DKOCUCTEMHBIH, OMOoCchepHBIi

XUMHYECKHH COCTaB U CTPOEHUE KIETKU

3.1

XAMHUYECKUM COCTAaB KJIETKA. XUMHUUYECKHE DJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpOdJeMeHThl. Boma u  MuHepanbpHble BeniectBa. DOyHKIMU BOABI U

MHHCPAJIbHBIX BCIICCTB B KIJICTKC. HOZ[)IGP)KaHI/Ie OCMOTHYECKOr0 OajlaHca

3.2

benku. CoctaB u crpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3ameHnumble ¥ 3aMEHUMBIE AMHUHOKHCIIOTBI. AMHHOKUCIOTHBIA COCTaB.
YpOBHU CTPYKTYpHI O€IKOBON MOJIEKYJIbl (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEpTHYHAsl CTPYKTypa). XUMHUYECKHe CBolcTBa OenkoB. buonormueckue
(dbyHKIUH OEITKOB.

depmeHThl — Ononorndyeckue katanuzaTopsl. CTpoeHne gpepMeHTa: akKTUBHBIN
LEeHTp, cyOcrpatHas crneunpudHocts. Kodepmentsl. Butamunsl. OTianuuns

(epMEHTOB OT HEOPTraHUYECKUX KaTaTH3aTOPOB

3.3

VYrieBoasl: MOHOCaxapuIasl (TIIFOKO3a, pud03a U Ae30KCHpr003a), Tucaxapuabl
(caxaposa, JlakTo3a) W MOJMCaXapuibl (Kpaxmaj, TJIMKOTEH, IeJUII0JI03a).
buonornueckue GyHKIMH YTIIEBOIOB.

Jlumunel:  TPUTTUIEPUIBL,  cTepouabl, ¢Gochomunuasl. [ 'uapodpuiabHO-
ruapodoOHbIe cBoiicTBa. buonornyeckue ¢yHknuu nunuaoB. CpaBHEHUE

YriieBoaos, 0OENIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHEPIruun




3.4

Hyxneunosie kucnotsl: JJHK u PHK. HykneoTuasl — MOHOMEpPBI HYKJIEHHOBBIX
kucnot. Ctpoenune u pynkumu JIHK. Crpoenue um ¢ynkuuu PHK. ATOD:

CTpoeHue U QYHKIIHH

3.5

HuTonorus — Hayka o kiierke. Kiierounas reopus. MeTonbl U3ydeHus: KIETOK

3.6

Knerka kak nenoctHas >kuBasi cuctema. O01Iue Npu3Hakyu KJIETOK: 3aMKHYTast
HapykHasg mMemOpana, mosiekyssl JIHK kak renermueckuil ammapaT, cuctema

cuHTe3a Oenka

3.7

Tunel k1eToK: sykapuoTHueckas U mpokapruoTuueckas. OcoOEHHOCTH CTPOEHUS
npokapuotudyeckoi kiuetku. Kierounas creHka Oaxtepuil. CTpoeHue
YKapHUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYHUS PACTUTEIBHOM, KUBOTHOW H

rpUOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTE€HKA, IJIMKOKAJIMKC, UX
¢yukuuu. [1nasmarnueckas MemOpaHa, €€ cBoiicTBa U pyHKUMHU. [{uTonnasma u
e€ opra"ouabl. OgHOMEMOpaHHbIE OPraHOM/bl KJIETKU: 3HJOIIa3MaTHUYecKas
cerp (OIIC), anmapat T'onbmxu, au3zocoMbl. [loyaBTOHOMHBIE OpPraHOMAbI
KJIETKA: MUTOXOHAPUH, IIacTuisl. IIponcxokieHre MUTOXOHAPUN U MIACTHI.
Buapl mnactua. HememOpaHHBIE OpraHOMIIBI KIIETKH: PUOOCOMBI, KJICTOYHBIN

LIEHTP, PECHUYKH, )KI'YTUKU. DYHKIMH OPraHOMIOB KJIETKU. BKitoueHus

3.9

SAnpo — perynsaTopHblii LeHTp KieTku. CTpoeHue sjpa: saepHas o000JouKa,

KapuoImjasMa, XpOMaTHH, AAPBIIIKO. XpOMOCOMLI

3.10

TpaHcnopT BEeHIECTB B KIIETKE

)KI/BHCI[e}ITGJIBHOCTB KIICTKHU

4.1

OOMeH BemlecTB, WM METa0oau3M. AcCUMMIIALUS (TJIACTHUECKUNH OOMEH) H
JUCCUMMIIALMS (PHEPreTHUeCKUil 0OMeH) — JIB€ CTOPOHBI €IMHOI0 Ipolecca
Mmerabonu3ma. Turbel 0OMeHa BellecTB: aBTOTPO(HBINH U rerepoTpodHsblid. Ponb

(epMEHTOB B OOMEHE BEIECTB U NPEBPAILlEHUU S3HEPTUU B KIIETKE

4.2

dotocunTe3. CBeToBas U TeMHOBas (ha3bl poTocuHTe3a. Peakimuu GpoTocuHTE3A.
DddexTuBHOCT PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A I JKU3HU Ha 3emiie.
BnusiHue ycnmoBui cpeibpl Ha (OTOCHHTE3 M CIIOCOOBI TOBBIIMICHHS €ro
MPOIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUMU.

XemocHuHTe3. XEeMOCHHTE3UpYyIore OakTepuu. 3HaUC€HHE XEMOCHHTE3a IS

JKU3HU Ha 3emiie

4.3

DHepreTruecknii oOMeH B KieTke. PaciiernyieHue BeIIecTB, BBIIEICHHE HU
AKKyMYJMPOBAHHE OHHEPrUUM B KJIETKE. OJTambl SHEPreTHYeckoro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucnopogHoe okucieHue, UiM KIETOYHOE

npixanue. DPPEeKTUBHOCTh SIHEPreTHYeCKOro oOMeHa




4.4

Peaknmum MarpuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanmuzanus reHerrndeckoi nHopmanuu B KieTKe. [ eHETMUECKHi KOJl M €ro
cBoiictBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancsius — OnocuuTes

oenka. KonupoBanue aMuHOKHCIIOT. Poiib prbocom B OMocuHTE3e Oenka

4.5

Heknetounsle ¢opmbl xu3HU — BUpYychl. Mctopus oTkpbiTHs BUpycos (..
MBanoBckuit). OCOOCHHOCTH CTPOEHHUS U >KU3HEHESTENbHOCTH BHUPYCOB.
Bbaktepnodaru. bone3sHu pacTeHHil, XKUBOTHBIX M YEIOBEKa, BBI3BIBAEMEIC
Bupycamu. Bupyc ummyHnonedpunuta yenoseka (B1UY) — Bozoynurens CITU da.

[TpodunakTika pacnpocTpaHeHHs BUPYCHBIX 320 0JICBaHUN

PasmuoxeHue n HUHAUBUAYAJIbHOC Pa3BUTHEC OPraHU3MOB

5.1

Knerounslii UMK, WM >KU3HEHHBIH LMKI KieTku. MHTepdaza u MUTO3.
[Tpoueccel, mpoTekatonme B uHTepdase. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crtpoenue xpomocom. XpOMOCOMHBIH Ha0Op — KapUOTHII.
JIMnIOuaHBIA M TalUIOWIHBIA ~ XpOMOCOMHBIE  HAOOpbhl.  XpOMAaTHIbI.
[uronornuyeckue OCHOBBI pPAa3sMHOXKEHUS M HMHAMBUAYAJIbHOTO pPa3BUTHUS
OpPraHU3MOB.

Henenne xnetkn — murto3. Craguu mutosa. Ilpoueccsl, npoucxonsmue Ha

Pa3HBIX CTaAUAX MHUTO34. buonorumyeckuii CMBIC MUTO3a

5.2

@®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrionoe W mojoBoe. Bunabl 6ecmoiioro
pa3MHOXKEHUS: JEIeHHE HaJBOE, MOYKOBAHME OJHO- U MHOI'OKJIETOYHBIX,
copoodpaszoBaHue, BEreTaTuBHOE pa3MHOXEHUE. UckyccTBeHHOE

KIIOHUPOBAHUEC OPTaHU3MOB, €T'0 3HAYCHHUC OJIAA CCIICKIIUHN

5.3

[TonoBoe pa3mMHO)KEHUE, €TO OTIMYHS OT OECIOJIOrO.
Meiio3. Cranum wmeioza. Ilpomeccel, mpoucxonsume Ha cCTagusx MeHo3a.
[ToBenenne xpomocom B menose. KpoccuHrosep. brHonorm4eckuii CMbICI U

3HaYeHNE Meiio3a

5.4

["ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK Y )KUBOTHBIX. [ooBbIe
KCJIC3bl: CCMCHHHUKHU U ANYHUKU. O6pa3OBaHI/Ie " pa3sBUTUEC ITOJIOBBIX KJIIETOK —
rameT (crepMaTo30m 1, SHIEKIIeTKa) — criepMaTorenes u oorene3. OcodeHHOCTH

CTPOEHUS ANULIEKIETOK U criepMaTo3ougoB. Omionorsopenue. [laprenorenes

9.5

NunuBuayanbHoe  pasBuTHe  (OHTOreHe3). OMOpHOHAILHOE  Pa3BUTHE
(amOpuorenes). Dtarnbl SMOPHUOHAIBHOT'O PA3BUTHSI Y IIO3BOHOYHBIX YKMBOTHBIX:
npobJieHue, racTpyisiius, opranorenes. [loctamOpuonanbaoe pazsutue. THUIbl
NOCTAMOPHOHAIBHOTO Pa3BUTHSL: NpsIMOe, HenpsMoe (JIMYMHOYHOE). BrusiHue
CpeZbl Ha Pa3BUTUE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHbBIE
ypOJICTBa.

Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHHs: CTPOCHHUE

CEMCHH, CTaJIUU PA3ZBUTHA




HacneacTBeHHOCTh ¥ IBMEHUYHBOCTD OpraHu3MoB

6.1

[Ipeamet u 3anaum renetuku. Mcropus pa3BuTus reHeTUKH. BKitag poccuilckux
U 3apyOexHBIX Y4YEHBIX B pa3BUTHE TE€HETUKU. MeToabl TEeHETHKHU
(ruOpuaOIOrHYECKUN, [UTOTCHETHUYECKUH, MOJICKYJISIPHO-TCHETHUECKUN).
OcHOBHbIE TeHETUYECKU e MOHATHUS. [ eHeTnyeckass CHMBOJIMKA, UCITOJIb3yeMasi B

CXeMax CKpelUBaHUI

6.2

3aKOHOMEpPHOCTH HAacCJIeI0BAHMS MPU3HAKOB, ycTaHOBiIeHHbIe ['. Mennenem.
MoHorubpuaHoe CcKpemuBaHue. 3aKOH eIuHOoOoOpa3usi THOPUAOB MEpPBOro
nokosjeHus. IIpaBuno AOMUHUPOBAaHMA. 3aKOH pacllenjieHUs] MPHU3HAKOB.
['unoresa yucrotrel ramer. [lonHoe U HeMmoJIHOE JOMUHUPOBAHHUE.

JuruOpuHoe ckpeuBaHue. 3aKOH HE3aBUCUMOTr0 HAaCJI€0BaHMs IPU3HAKOB.
[{uToreHeTnueckne OCHOBBI JAUTMOPUAHOIO CKPELIMBaHUSA. AHAIU3UPYIOLIEE
ckpemuBanue. lcnosp30BaHME — aHANM3UPYIOILETO  CKPELIMBAaHUS Ui

OIpeieJIeHHsI FeHOTUIIa 0co0u

6.3

CuemnuienHoe HacienoBaHue mpusHakoB. Pabora T. Moprana no cuenjieHHOMY
HaclieloBaHUI0 TeHoB. HapylieHwe cremieHuss TeHOB B PE3yJbTaTe
KPOCCHUHIOBEpa. XpOMOCOMHasi TEOpHUsl HAacCJEICTBEHHOCTU. ['eHeTmueckue
KapThl.

['enetnka mona. XpOMOCOMHOE OIpeNesieHHe Moyia. AyTOCOMBI U TOJIOBbBIE
XpPOMOCOMBEIL. I"'omorameTHbBIE T TeTCpOraMeTHbBIC OPraHU3MBI. HaCJ'IeIIOBaHI/Ie

IMPU3HAKOB, CUCIIJICHHBIX C ITOJOM

6.4

N3MeHYHNBOCTb. BI/I)II)I U3MCHYMBOCTHU: HCHACJICACTBCHHAA U HACJICICTBCHHA.
Ponb Cpeabl B HEHAaCJIeJCTB €EHHOMN NU3MCHYNBOCTH. XapaKTepI/ICTI/IKa
MO}II/I(bPIK&III/IOHHOfI N3MCHYMNBOCTH. BapHaHHOHHBIﬁ psAad W BapuallMOHHAas
KpuBas. HopMa pPCaKuu IIpHU3HAKaA. KomnuecTBeHHBIE M KadeCTBEHHBIE

IIPU3HAKH 1 UX HOPpMA PCAKIIHUH. CsoiicTBa MOHH(i)HKaHHOHHOfI NU3MCHYNBOCTHU

6.5

HacnencrBennas, WM TE€HOTHIIMYECKas, HW3MEHYMBOCTH. KoMOuHaTHBHAas
W3MEHUMBOCTh. Melo3 W TOJIOBOM TIpolecC — OCHOBAa KOMOMHATHBHOM
W3MEHUMBOCTH. MyTalMoHHass HW3MEHYMBOCTh. Kiaccudukanus MyTaruu:
TF€HHbIE XPOMOCOMHBIE, FeHOMHbIE. YacToTa ¥ MpUYMHBI MyTaluii. MyTareHHbie
(bakTOphl. 3aKOH TOMOJIOTUYECKHX PSIIOB B HACJICICTBCHHOW W3MEHUYHMBOCTH

H.N. BaBuiosa

6.6

I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI TE€HETHKH
4eJoBEKa: reHeaIoTHIeCKHU, OJIM3HECIOBEIH, IUTOr€HEeTUICeCKU,
OMOXMMUYECKUH, MOJIEKYIIpHO-TeHeTHuecknii. COBpeMEHHOE OIpeeNeHue
TeHOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUITMPOBAHUE, B TOM YUCJIE C
nomompio III[P-anammu3a. HacnencrBennbie 3a0o0iIeBaHUS YEIOBCKA: I'CHHBIC

0one3HH, 00JIE3HU € HACIEACTBEHHOM MPEAPacoIoKEHHOCTbIO, XPOMOCOMHBIE




6one3nn. ComaTHuecKue M TeHEpaTUBHbIE MyTalud. [IpUHIUIBI 30pOBOTO
o0pa3a JKU3HHU, JUArHOCTUKH, NPOMUIAKTHKHA M JICUCHUS TEHETUYECKUX
0OJIe3HEH. Meauko-reHeTu4ecKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEAMIIMHCKOM TE€HETUKH B TNPEJOTBpPAIlCHMH U JIEYEHUU TEHETUYECKHUX

3a200JI€BaHUIl YEI0BEKA

Cenekmus opraan3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekuusi Kak Hayka W Tpolecc. 3apoKICHHE CEJIEKIIMU U JOMECTHUKAILIUS.
VYyenne H.M. BaBumoBa 0 1eHTpax MNPOUCXOXKICHHS W MHOTr000pas3us
KYJIbTYPHBIX pacTeHUM. [{eHTpbI MPOUCXOKIECHUS JOMAILIHUX KUBOTHBIX. COPT,

nopoja, ITaMMm

7.2

CoBpeMeHHbIE METONIbI celeKIMi. MaccoBbIil U WHIMBUAYAIbHBIA OTOOPHI B
CEJIEKIIMU PAcCTeHUil M XKUBOTHBIX. OleHKa 3KcTepbepa. biu3kopoacTBeHHOE
CKpemuBaHue — MHOpuUauHT. Yncras nuHus. CKpelBaHUE YKUCTHIX JUHUU.
I'eteposuc, unm rubpuanas cuna. HepoacTBeHHOE CKpelMBaHue — Ay TOPUIUHT.
Otnanénnass rubOpunm3anuss W e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W
NOJIyYEHUE MOJMUIIOUIOB. JIOCTHIKEHHSI CENEKLUMH PAaCTeHUM, >KMBOTHBIX U

MHUKPOOPraHU3MOB

7.3

buorexHosiorust kak oTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpHs. DTambl
co3ganusi pexkomOuHantHOW JIHK um Tpancrennsix opranuzmoB. Kierounas
uHxkeHepus. Kietrounble KyabTypbl. MHUKPOKIOHAJIbHOE Pa3MHOKEHHUE
pactenuil. KiloHMpOBaHHME BBICOKONPOAYKTUBHBIX CEIBCKOXO0351CTBEHHBIX
OpPraHU3MOB. DKOJIOTHYECKHE U dTHUeckue npodnembl. [MO — reHernyecku

MO}II/I(bI/IHI/IpOBaHHBIe OpPraHru3Mbl

11 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaAHUA

DBOIIOLIMOHHAS OHOJIOrUst

11

DBOJIIOLIMOHHAS TEOPUS B €€ MECTO B OMOJIOTHH.

CBunerenbcrBa dBoaonuu. l[lajmeoHTOIOrMYECKHE: MOOCIEOOBATEILHOCTE
IIOsABJICHHUA BHJOB B MaJCOHTOJIOrNYECKOM JICTOIIUCH, IICPECXOAHBIC (bOprI.
buoreorpaduueckue: cxoacTtBo U pasznuuve ¢ayH U (QIOp MaTepUKOB H
OCTPOBOB. DMOpPHOJIOrMUECKHE: CXOJCTBA W PA3NIUYUS SMOPHOHOB pPa3HBIX
BHUI0B IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO -~AaHATOMHNYECCKUC: T'OMOJIOTMYHBIC,

AHaJIOI'M4YHBIC, PYAUMCHTAPHBIC OprasHsbl, aTaBU3MBbI. MOJICKYJIHpHO -




OMOXHMHYECKHE: CXOACTBO MCEXAaHHM3MOB HACICACTBCHHOCTHM MW OCHOBHBIX

METa0OIMYECKUX MyTeH y BCEX OPraHU3MOB

1.2

OomonuonHass teopuss Y. Jlapuna. Ilpennocbuiku  BO3HHUKHOBEHHS
JapBUHHU3MA. [[BIDKyIME CHIIBI ABOJMIOUMU BHIOB 1O JlapBuHY (M30BITOUHOE
Pa3MHOKEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONIPEAEIEHHAS U3MEHYUBOCTb,

6opb0a 3a cyIiecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

1.3

Cunretnueckas teopust sBomonuu (CTD) M OCHOBHBIE €€ IOJIOXKEHUS.

Mukpossomonus. [Tonyanus kak eIMHUIA BUIA U 3BOJIIOLUN

14

JBuxymme cuibl ((hakTopbl) BOJIONUU BUIOB B Ipupoje. MyTalmoHHBIN
npouecc ¥ KOMOMHATUBHAs U3MEHUMBOCTb. [lomynnsiuoHHbIe BOJIHBI U JIpeiid
reHoB. M3omsamus u murpanus. EcrecTBeHHBIN 0TOOp — HampaBJstouil pakTop
aBorOLU. POPMBI ECTECTBEHHOI'O OTOODA.

IIpucnocoGaeHHOCT, OpPraHU3MOB Kak pe3ynbTaT 3Bomouuu. IIpumepsl
HPUCIIOCOOIEHUH y OpraHu3MoB. ApoMopd 036l M UAMOAAANITALIUH.

Bun u  BumooOpazoBanume. Kputepunm  Buma. OcHOBHbIE  (HOPMBI

BHJI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIecKoe

1.5

MakposBomonusi. DopMbl  IBOMOLUU:  (QHUIETHYECKAs, UBEPreHTHAasd,

KOHBEpreHTHasl, napasienbHas. HeoOpaTuMOCTh 3BOMIOLMH

Bo3HukHOBEHUE U pa3BUTHE KU3HU Ha 3eMlie

2.1

JloHay4yHBIE TpPEACTABICHUS O 3apOXKIACHUM >KM3HU. HayuHble T'MIOTE3BI
BO3HUKHOBEHMsI ’KM3HM Ha 3emile: aOuoreHe3 M MaHCIEepMHs. XUMHYECKas
9BOJIIOLUSA. OKCIEPUMEHTAIbHOE MOATBEP)KIECHUE XHUMHUECKOH 3BOJIOLMH.
Havanbhble atansl 6nonorndeckoi spomonuu. ['unoreza PHK-mupa. IlepBoie

KJIICTKH U UX 3BOJIFOIIMA. cDOpMI/I[)OBaHI/Ie OCHOBHBIX I'DYIIII )KUBBIX OPIraHU3MOB

2.2

PasButue xu3Hu Ha 3emiie 1o spaMm u nepuonam. Karapxei. Apxelickas u
nporepo3oiickas dpel. [lameo3oiickas »pa u e€ mnepuoAbl: KeMOPHilCKHA,
OpJIOBUKCKUW, CUITYPUUCKUM, JE€BOHCKHUW, KaMEHHOYTOJIbHBIM, TEPMCKUU.
Me3o3oiickas 3pa U €€ MepPUoibl: TPUACOBBIN, FOPCKUH, MEIOBOM.

KaitHo3olickass »3pa W €€ Tepuojbl: TMAJICOreHOBbIA, HEOr€HOBBIN,
AQHTPOIIOT€HOBBIM. XapakTepUCTUKA KIMMaTa U TE€O0JOTMYECKHX IIPOLIECCOB.
OCHOBHBIE 3Tallbl BOIOLUH PACTUTEIBLHOTO U )KUBOTHOTO MU pa. ApoMop(do3bl
y pacTeHuid W *KUBOTHBIX. [l0osiBIEHME, pacBET U BBIMUPAHUE TPYIIM >KUBBIX

OpraHU3MOB

2.3

Cucrema OpraHU4eCKoOro Mupa KaK OTpaXCHHUC 3SBOJJIIOIHNU. OCHOBHEIE

CUCTCMATUYCCKUEC I'PYIIIBI OPIraHU3MOB
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OBomonys 4yenoBeka. AHTPOMNOJIOrUs Kak Hayka. Pa3Butue mpencraBieHuil o
IPOUCXOXKJIEHUH 4YeloBeKka. MeToabl M3ydeHHs aHTpornoreHesa. CxonctBa u
pa3iauuus 4esIoBeKa U KUBOTHBIX. CHCTEMATHUECKOE TOJIOKEHUE YETIOBEKA.

JBuxymue cuiisl (pakTopsl) aHTpororenesa. HacinenctseHHas H3MEHYUBOCTD U
€CTeCTBEHHbIM 0TO0p. OOIIecTBEeHHBIH 00pa3 JKU3HHM, U3TOTOBJICHUE OpPYAMM

TpYZJa, MBIIIJIEHUE, PEYb

2.5

OcCHOBHBIE CTaJAMM U BETBU 3BOJIIOLMM 4YEJIOBEKA: aBCTPAJIONUTEKH, YemoBek
yMmenbi, YemoBek npsAMoxoasiui, YenoBek HeaHAEpTalIbCKUM, YemoBek
pa3yMHBIH. HaXxonku MCKoOMaeMbIX OCTAHKOB, BpEeMs CyIlI€CTBOBaHUS, 00J1acTh

pacrpocTpaHeHusl, 00bEM IrOJIOBHOI'O MO3T'a, 00pa3 >KU3HH, OpyAUs

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJbIINE Pachl: €BpONeonIHAs (eBpa3uiickas),
Herpo-aBcTpajiongHasi  (dKBaTopuajbHas),  MOHTOJOMAHAas  (a3MaTCKO-
aMepukaHckas). UepTsl mpUCIOCOOJIEHHOCTH MPEICTaBUTENCH YEIOBEYECKIX
pac K YCIOBHUSIM CyllecTBOBaHMs. EnmHCTBO dYenoBeueckux pac. Kputuka

pacu3ma

Opranusmel 1 OKpyXKawiuas cpeaa

3.1

OKonorusi Kak Hayka. 3a/ladyd U pas3Zielibl IKOJIOTHU. MeTonbl IKOIOrHYECKUX
UCClieIOBaHUN.  DKojormueckoe  MupoBos3peHue. Cpensl  obuTaHUS

OpPraHu3MoOB: BOAHAs, HA3CMHO-BO3AYyIlIHAsA, TIOYBCHHASA, BHYTPUOPTraHU3MEHHAasA

3.2

Okonoruueckue ¢akropbl. Knaccuduramus 9dKoIOrmdeckux  (pakToOpoB:
a0MOTHYeCKHEe, OMOTHYECKHE W aHTPOMOreHHbIe. JIeHCTBHE HSKOJOrHMYECKHX

(hakTOpPOB Ha OPraHU3MBI

3.3

Abuornueckue (GakTopbl: CBET, TEMIIEpaTypa, BIAXHOCTb. DOTOnepuoausM.
[Tpucnocobnenns oOpraHu3MoB K JeHCTBUIO aOMOTHYECKUX (aKTOPOB.

buonoruueckue PUTMBIL

3.4

buotnueckue ¢akropsl. Buasl 6MoTHYECKUX B3aMMOAECHCTBUN: KOHKYpPEHLUS,
XUIIHUYECTBO, Mapa3suTU3M, MYTYaln3M, KOMMEHCaJIU3M (HaxJIeOHUUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIM3M, HeHTpanmu3M. 3HadeHue OUOTUYECKHUX

B3aUMOJICH CTBHI JIJIsl CYIIECTBOBAHUS OPraHU3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKUE  XapaKTepUCTUKH monyjsiuuu. OCHOBHbIE  IOKa3aTelu
MOMYJISILIUU: YUCIEHHOCTh, IUIOTHOCTb, POXKJIAEMOCTb, CMEPTHOCTb, MPUPOCT,

MUrpamnus. Z[I/IHaMI/IKa YHUCJIICHHOCTHU IMONIYJISAIMHU U eé peryidanud

Coo0111ecTBa M DKOJIOTMYECKHUE CUCTEMBI




4.1

CoobmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBasd,
NpPOCTpaHCTBEHHAs, Tpoduueckas (muineBas). Buasl-momuHaHThl. CBS3UM B

OHOLIEHO3E

4.2

DKoJoruyeckue cucteMbl (dkocuctembl). IloHaTtne 00 3KocucTeME |
onoreoreHoze. DyHKIMOHANBHBIE KOMIIOHEHTBHI JKOCHCTEMBI: IMPOIYIICHTEHI,
KOHCYMEHTBI, penylneHThl. KpyroBopoT BemiecTB M MOTOK OSHEPrUH B
akocucreme. Tpoduueckue (MUIIEBBIE) YPOBHU IKOCHCTEMBI. [IHieBbIe ey u
cetu. OCHOBHBIE TOKa3aTeNd OJKOCUCTEMBI: Ouomacca, MPOIYKILHS.
DKOJIOTUYECKUE TMUPAMUIBI: MMPOAYKIIMH, YHCICHHOCTH, OuomMacchl. CBOMCTBA

IKOCHUCTEM: YCTOMUNBOCTh, CAMOPErYJIsALus, pa3Butue. Cykueccus

4.3

[Ipupoansie 3KOCHCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOMHOIO MM
HIMPOKOIMCTBEHHOT O JIeCa.

AHTpOINIOT €HHBIE 9KOCHCTEMBL. ATpO3KOCHUCTEMBI. YpboskocucTeMsl.
buonornueckoe u X0351ICTBEHHOE 3HAYEHUE aIrPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpasue xkak Qaktop ycroiumBoctH dKocucteM. CoxpaHeHue

OMOJIOTMYECKOT0 pa3HO00pa3us Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. I'panunbl, coctaB U CTPYKTypa
ouocdeprr. )KuBoe BemectBo U ero Gynkmuu. OcobeHHOCTH OMOChEphl Kak
rinobanpHON JKOcHCTeMBbl. JlMHaMH4YecKoe paBHOBeCcHE U OOpaTHasl CBSI3b B
ounocdepe. KpyroBopoTsl BemeCTB U OHOr€OXHMMHYECKHE ITUKIBI 3JIEMEHTOB

(yramepona, azota). 30HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenosedectBo B Onocdepe 3emian. AHTpOIOTeHHBIE U3MEHEHUS B Onocdepe.
['o6asibHBIE HKOTOTUYECKUE TTPOOIIEMBI.
OcHOBa palMOHANBHOTO YIPAaBICHHS NPUPOIHBIMH pECypcaMH M HX

HCITIOJIb30BaHHUC. HOCTI/I)KCHI/IH OHOJIOTUH U OXpaHa IprupoIbl




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI U1 YYHEHUKA:
[Taceunuk B.B., Kamenckuit A.A., Pyouos A.M. u ap. /Ilox pen. Ilaceunnka
B.B.//buonorus. ba3zossrii ypoens 10 - 11 kmacc.
METOANYECKHUE MATEPHUAJIbI 1J1d YYUTEJISA:

1.TecroBbie 3amanust EI'D: Beptukans, 2023 r. U3garensctBo dpoda

2.buonorus. 10-11 kmacc. MyneTuMenuiinoe yuebroe nocoobue. [Ipocsemnienue.
3.ManbaseBa I'.M. «IIporpammsl 17151 06111€00pa3oBaTeNbHBIX yupexaeHuil. buomorus 5-
11 xkm». CoopruK nporpamm. MznarensctBo Jpoda 2023 r.

4.OnekTpoHHOE mpuUioXKeHue K yueOHuky buomorms. 10-11 km: yueb. s
obmreobpazoBart. yupexaenuit / B. B. [laceunuk. — M.: lpoda, 2023.

5.0I'OC Broporo ImokoyieHUs. [OneKTpoHHBIH pecypc]. — Pexum gocrtyna:
http://standart.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCHI

CETU UHTEPHET:
1. http://www.floranimal.ru/ o6pazosarenbHbiii mopran
2. http://www.plant.geoman.ru/ oGpa3osarenbHblii opTa
3. https://disk.yandex.ru/d/0DrltXhK92zeQg
4. OI'UC «Most mkona»
MATEPHUAJ/IBHO-TEXHHUYECKOE OBECIIEYEHHE

OBPA3OBATEJIBHOI'O ITPOHECCAYYEBHOE OBOPYJ1OBAHHUE

Muxkpockor mkoibHbIH yB.300-500, py4uHble nymbl, TAaOIUIb, IJIAKAThI, MAKEThI, MYJISIKU.
Komrnekt mocy bl ¥ mpuHAAIEKHOCTEN 151 TPOBECHUS J1a00PaTOPHBIX PaboT.

OBOPYAOBAHHUE Ul TIPOBEIEHHUA JIABOPATOPHBIX,
HNPAKTHYECKUX PABOT, IEMOHCTPALINU:

WNHTtepakTuBHAS 10CKa, MYJIbTUMEAUNHBIA IPOEKTOP.
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