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OenepanbHas paboyas nmporpamma 1o yueoHomy npeamety «buonorusy (6a3oBbiit
ypoBeHb) (mpeameTHas o00nacTh «EcTecTBEHHO-HAaydHbIE TIPEAMETHD) (Haiee
COOTBETCTBEHHO — IporpamMma 1Mo OMOJIOTUM, OMOJOTHS) BKJIOYAET IMOSCHUTEIbHYIO
3alUCKY, COJEp)KaHWe OOy4YeHHUs, TUIAHUPYEMbIe pPe3yJbTaThl OCBOCHHUS MPOrPaMMBbI
no  OWojorMM,  TEeMaTHYecKoe  IUIAHWPOBAaHHWE,  TMepedeHb  (KoauQukarop)
pacnpeielIeHHbIX M0 KJlaccaM MPOBEpPSEMbIX TpeOOBAaHUN K pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTe/IbHOM MPOTPaMMBbl CPETHETO OOIIEro 00pa30BaHUS U IJIEMEHTOB
coJiepKaHus 0 OUOJIOTHH.

[TosicHuTenpHAs 3amucKa OTpakaeT OOIIHE e W 3aJadyd U3Y4deHUs OHOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEATNOChIIOK K €€ HM3YUYCHHIO O0yJaroluMUCH,
MECTO B CTPYKType y4yeOHOro IUlaHa, a TakXKe IMOAXOJbl K OTOOpY COAEep>KaHufi,
K OIPEJICTICHUIO TUIAaHUPYEMBIX PE3YIbTAaTOB.

Conepxanue o00y4deHUsT PACKpPBIBAE€T COJACPKATENbHBIE JIMHUU, KOTOPHIC
NpeaIaraloTcs I 00s13aT€IbHOr0 M3Y4YEHHS] B KaXKJIOM KJacC€ Ha YPOBHE CPEIHErO
o01iero oopa3oBaHuUs.

[Inanupyembie pe3yibTaTbl OCBOCHHS MPOTPaMMbI MO OHOJOTHMU BKIIOYAIOT
JMYHOCTHBIE, METallpeJMETHBIC PE3yJbTaThl 32 BECh NEPHUOJ] OOy4eHHS Ha YpPOBHE
cpenHero oOmero oOpa3oBaHMs, a TAaKXKe IMPEAMETHBIE JOCTHXKEHUS O0ydarouierocs
3a KaXJIbIil TOf 00y4YeHUsI.

HOACHUTEJIBHASA 3AITIUCKA

IIpu paszpaboTke TmporpaMMbl 1O OHOJIOTMU  TEOPETHUYECKYID  OCHOBY
JUTSL  ONPEIECHHUS TOAXO0A0B K (OPMHUPOBAHMIO COACPKAHUS Y4eOHOTO TMpeaMeTa
«buonorus» COCTaBHJIU: KOHLIENITYaJIbHbIE MOJIOKEHUS DI’ oC COO
0 B3aUMOOOYCJIOBIICHHOCTH IIEJICH, COACpKaHUs, pe3yIbTaTOB 00ydeHUsI U TpeOOBaHUN
K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIO)KCHHUS 00 OOIIMX IENAX W TMPHHIINIAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEAHETo 00IIero oopa3oBaHusl
B Poccuiickoit deneparinu, a TaKkKe MOJIOKEHUS 0 creruduke OMOJIOTHH, ee 3HAaUCHU!
B MIO3HAHKY KUBOH MTPUPOABI 1 00ECTICUCHNUH CYIECTBOBAHUS YEITOBEYECKOTO 00IIECTBA.
CornmacHO Ha3BaHHBIM ITOJIOKCHHUSM OIPEIEICHBl OCHOBHBIE (DYHKIIMHM TIPOTPaMMBbI
1o OUMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo OMONOrMM JaeT MpEJCTaBICHUE O MLENsAX, 00 oOiel crpareruu
OOydYeHHMsI, BOCOUTAHUS M Pa3BUTHS OOYJAIOIIMXCS CPEICTBAMU Y4EOHOTO TpeaMera
«buonorusy, ompenenser 00sM3aTeTbHOEC MPEAMETHOE COACP)KAHHE, €r0 CTPYKTYPY,
pacmpeiesicHue 10 pas3iesiaM U TeMaM, pEKOMEHTyeMYIO TTOCIeI0BATEIbHOCTh N3YICHUS
y4e0HOT0 MaTepHalia ¢ y4ieTOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, TIOTUKH
00pa3oBaTEIHLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yUYarOIIMXCS.

B mporpamMmMe mo OHMONOTHMH Tak)Ke YYUTBHIBAIOTCS TPEOOBAHHS K IIAHUPYEMBIM
JUYHOCTHBIM,  METalmpeIMETHBIM W  TNPEAMETHBIM  pe3yiabTaTaM  OOY4YCHHS
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B ()OPMUPOBAHMHM OCHOBHBIX BUJOB Y4€OHO-IO3HABATEIHHON AEATEIHHOCTH/YUEOHBIX
JeHCTBUM 00y4JaroMXCsl IO OCBOEHUIO COJEPKaHUsl OMOJIOrMUECKOro 00pa30BaHusl.

B nporpamme mo Ouomoruu (10—11 kimaccel, 0a30BbIi YpOBEHb) pealn30BaH
OPUHLIMII TPEEMCTBEHHOCTH B H3Y4€HHUHM Ouonoruu, Omarojgaps uYeMy B HeH
IPOCMATPUBAETCS HAMPABJICHHOCTh HA Pa3BUTHE 3HAHH, CBA3AHHBIX C (OPMHUPOBAHUEM
€CTeCTBEHHO-HAYyYHOTO  MHUPOBO33PEHHUsS, IIEHHOCTHBIX OpPHUEHTAMA  JUYHOCTH,
HKOJIOTUYECKOTO MBIIIICHUS, TPEACTABICHUI O 3J0pPOBOM 00pa3e KU3HHU U OEPEKHBIM
OTHOILIEHUMEM K OKpYXawllen npupoaHou cpexe. llodatomy Hapsaay ¢ u3ydyeHUEM
00111e0MONIOTHYECKUX TEOpUM, a TaKKe 3HAHUW O CTPOCHHUH >KMBBIX CHCTEM Pa3HOTO
paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX MPOIECCOB B IMPOrpaMme
1o OUOJIOTHH yAeIeHO BHUMAaHHUE UCTIOIb30BAHUIO MOJTY4YE€HHBIX 3HAHUH B ITOBCEAHEBHOM
KU3HU JIJIs1 pEIIeHUs TPUKIAIHBIX 33]1a4, B TOM YKcie: MPO(UIaKTUKNA HACIEACTBEHHBIX
3a00JIEBaHUI YeJIOBEKa, MEIUKO-T€HETUYECKOr0 KOHCYJIbTUPOBaHUS, OOOCHOBAHUS
HKOJIOTMYECKH 11€71€CO00pa3HOro TMOBEJNEHUS B OKpYyXKarouled MpUPOAHOU cpere,
aHaJlu3a  BIUSHUS ~ XO3SMCTBEHHOM  JESITENBHOCTH  YEJIOBEKA Ha  COCTOSIHUE
OPUPOJHBIX W HCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHHE BHUMAHUS K MPUKIATHOU
HAMNpaBJICHHOCTH Yy4eOHOro mpeamera «bHOJOTHsM» TPOAMKTOBAHO HEOOXOAUMOCTHIO
obecrieueHusl YCIOBUH Ui pELICHUS OJHOM W3 aKTyaJbHBIX 3a/Ja4 HIKOJIBHOTO
OHMOJIOrMYECKOro 00pa3oBaHus, KOTOpas Mpeanojaraet GopMupoBaHue y 00y4aroIuxcs
CIOCOOHOCTH  aJalTUPOBAaThCA K  HM3MEHEHUSM JUHAMHUYHO  Pa3BUBAOLIEIOCA
COBPEMEHHOI'0 MUPA.

[IporpaMmMa 1o OWOJIOTHUU SABJSETCS OPUEHTHUPOM Ul COCTaBJICHUS pPabOUUX
POrpaMM, aBTOPbI KOTOPBIX MOTYT MPEIJIOKUTH CBOM BapUaHT IMOCIEI0BATEIHLHOCTH
U3YUCHHUS M CTPYKTYpbl yueOHOro maTepuana, CBO€ BHJEHHUE IMyTel (HOpMHpPOBaHUSA
y obyuaronuxcsi 10—11 kimaccoB mpeaMEeTHBIX 3HaHUM, YMEHUW U CIOCOOOB yueOHOMU
NESITENFHOCTHA, a TaKKe METOJUYECKHX pEIICHWH 3aJad BOCIUTAHUS W Pa3BUTHUSA
cpeacTBaMu yueOHoro npeamera «buomorusy.

buonorus Ha ypoBHE cpeaHEero oOmiero oOpa3oBaHMs 3aHUMAET Ba)XKHOE MECTO.
On obecnieunBaeT popmMupoBaHue y 00ydaromuXcs MPeACTaBICHNN 0 HAyYHOU KapTUHE
MUpa, pacmupser u 0000maeT 3HAHUS O JKUBOM NPUPOAE, €€ OTIUYUTEITbHBIX
NpU3HAKaX — YPOBHEBON OpraHM3allMd W SBOJIIOLIMU, CO3[AeT YCIOBHS AJISA: MO3HAHUS
3aKOHOB KMBOW MPUPOJIbI, (HOpMUPOBAHUS (PYHKIIMOHAIBHOM IPaMOTHOCTH, HABBIKOB
3I0pOBOr0 M 0€30MacHOro o0pasza KHU3HHU, SKOJIOIMUECKOTO MBIIUIEHUS, LIEHHOCTHOTO
OTHOLLEHUS K dKUBOW MPHUPOJIE U YETIOBEKY.

Bonpmioe 3HaueHne OMONOrUS MMEET TaKXe JUIsl PEIICHUs BOCHHUTATEIbHBIX
Y Pa3BUBAIOIIUX 33Jlay CPEAHEro oOIero o0pa3oBaHus, COIMAIU3AIMN 00YJatOIIUXCS.
N3yuenne Ouonoruu oOecrednBaeT yCIoBHs A1 (OPMUPOBAHUS MHTEIUIEKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH(OPMAIIMOHHBIX HABBIKOB, JACTETUYECKON KYIBTYPHI,
CTIIOCOOCTBYET HHTErpanuu OHOJOTMYECKUX 3HAHUN C TPEACTABICHHUSIMHU U3 IPYTUX
y4e€OHBIX TIPEMETOB, B YAaCTHOCTH, (GU3MKK, XuMuu U reorpaduu. HasBanHbIe
MOJIOKEHUST O MpeAHa3HAYeHUU ydyeOHoro mpeamera «buomorus» coctaBUIM OCHOBY
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JUISL  OMpEJENIeHUs] TOAXOIOB K OTOOpY M CTPYKTYPUPOBAHHUIO €ro COJAEp:KaHus,
IPEJCTABJIEHHOrO B IPOTrPaMMe 10 OUOJIOTUH.

Otb6op conepxkanusi ydeOHOro mnpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYILIECTBIIEH C MO3UIUHI KYJIbTYpOCOOOPA3HOIO MOAXOAA, B COOTBETCTBUU C KOTOPBIM
oOy4aromuecs: JTOJDKHbI OCBOUTH 3HAHUS M yYMEHHMsI, 3HAUMMbIE ISl (POPMUpPOBAHUS
O0IIIeil KyJbTYpPHI, OMPEIEIAIONINe MOBEJACHUE YEIOBEKAa B OKPY)KAIOIIEH MPUPOIHON
cpene, BOCTpeOOBAaHHBIE B TOBCEAHEBHOW >XM3HM M MPAKTUYECKOH JesATEIbHOCTH.
Oco0oe MecTo B ATOM CHUCTEME 3HAHMM 3aHUMAIOT 3JIEMEHTBHI COAECpPIKAHUSA, KOTOPbIE
CIIy>)KaT OCHOBOW i1 (hOPMHUPOBAHUS TPEICTABICHUNA O COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTUHE MHpA M LEHHOCTHBIX OPUEHTALMIX JTUYHOCTH, CIOCOOCTBYIOLIUX
ryMaHU3aluy OMOI0THYECKOro 00pa30BaHuUs.

CtpykTypupoBaHHUE colepKaHusl y4eOHOro Marepuaja B MporpaMMe Mo OUOIOTHH
OCYIIIECTBJIICHO C YYE€TOM MPUOPUTETHOIO 3HAYEHUS 3HAHUM 00 OTIMYHUTEIbHBIX
OCOOCHHOCTSIX JKMBOW TIPUPOJABI, O €€ YPOBHEBOW OpraHM3alid M HBOJIOIUU.
B CcOOTBETCTBUM € 3TUM B CTPYKType Y4eOHOro mnpeamera «buosorus» BbIIEIECHBI
CIIENYIOIINE COAEepKaTenbHble JUHUM: «buomoruss kak Hayka. MeTonbpl Hay4dyHOroO
no3HaHus», «Kierka kak Ouonormyeckas cucrema», «OpraHu3m Kak OHOJOrHYecKas
cucremay, «CuctemMa M MHOrooOpa3ne OpraHuyecKOro Mupa», «IBOJIOLMS KHUBOU
IPUPOAB», « IKOCUCTEMBI U MIPUCYLTUE UM 3aKOHOMEPHOCTH.

Lenb nzydyenust yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaICHUE
OOy4YalOIIMMHUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAJILHOM OpraHU3aluu >KHUBBIX
CHUCTEM pa3HOr0 paHra M MpUOOpEeTeHHE YMEHUN HCIOJIb30BaTh JTH 3HAHUSA
JUIsl TPAMOTHBIX JICUCTBUI B OTHOIIEHWH OOBEKTOB >KMBOW MPUPOJLI M PEIICHUS
Pa3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTrxkenue LEIN U3y4YEHHUS y4eOHOro npeamera «buonorus»
Ha 0a30BOM ypOBHE 00ecreurBaeTCs pelIeHUEM CIeIYIOINX 3a1a4:

OCBOEHHE O0YYAIOIIMMUCS CUCTEMbI 3HAHUW O OMOJOTUYECKUX TEOPUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTAX,  THUIIOTe3aX,  IpaBWIAX,  CIYXKAIUX  OCHOBOM
U1 POPMHUPOBAHUS IPECTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MUPA, O METOAAX
HAY4YHOI'O O3HAHUS, CTPOCHUH, MHOT000pa3uu U OCOOEHHOCTSX JKUBBIX CUCTEM PA3HOTO
YPOBHS OpraHu3allid, BBUIAIOIIMXCA OTKPBITHSIX H COBPEMEHHBIX HCCIIEJOBAHUSIX
B Omonoruu;

dbopMupoBaHue y  oOydarOmIMXCs  MO3HABAaTEIbHBIX,  HMHTEJUIEKTYaJbHbIX
Y TBOPYECKUX CIIOCOOHOCTEH B MPOLECCE aHAIN3a IaHHBIX O ITYTAX Pa3BUTHS B OMOJIOTUU
HAay4YHBIX B3IVISIAOB, UAEH M MOJAXOJOB K M3YYECHMIO JKMBBIX CHUCTEM Pa3HOIO YPOBHS
OpraHu3aluy;

CTaHOBJICHHUE y O0y4YarOIIMXCs 001Ie KyabTypbl, (PYHKIIMOHAIBHON I'PAMOTHOCTH,
pa3BUTHE YMEHUU OOBSICHATH M OLICHUBATh SIBJICHUS OKPYXKAIOUIEr0 MHpa >KUBOU
MPUPOJIBl HA OCHOBAHUH 3HAHUH U OTBITA, TOMYYEHHBIX TPU U3Y4CHUH OMOJIOTHH;

dbopMmupoBaHue 'y OOydYaromUXCd YMEHUM  WJUTFOCTPUPOBATh  3HAYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTUYECKOW JESITENIbHOCTH YEJIOBEKa, pPa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIM B arpoOMOTEXHOIOTHIi;
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BOCIIUTAHUE YOEKJEHHOCTH B BO3MOXHOCTU TIO3HAHUSA YEJIOBEKOM JKUBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOI0 OTHOLIEHUS K HEW, COOIIOICHUS STUYECKUX HOPM
IpU MPOBEACHUH OMOJIOTUYECKUX UCCIIEIOBaHMI;

OCO3HAaHUE IICHHOCTHM OMOJIOTMYECKUX 3HAHUM ISl TOBBIILIEHUS  YPOBHS
HKOJIOTMYECKON KYIbTYpbI, 1J11 POPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

OpUMEHEHUE TMPUOOPETEHHBIX 3HAHWKW W YMEHUH B TMOBCEAHEBHOM KU3HU
JUTSl OLIEHKH TOCIIEACTBUI CBOEW AESTEIbHOCTH MO OTHOIIEHUIO K OKpYXKaroulei cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE U COONIIOJIGHHE MEp MNPOPUIAKTUKH
3a00JIeBaHMII.

B cucreme cpeagnero obmero oOpa3zoBaHusi «buosorus», u3ydaemas
Ha 6a30BOM YPOBHE, ABJIAETCS 0053aTEIbHBIM YU€OHBIM MPEAMETOM, BXOISAIIUM B COCTaB
npeameTHon o0actu «EcTecTBeHHO-HayUHbIE IPEAMETHIY.

OO1iee 4ynca0 4acoB, PEKOMEHJOBAHHBIX Ul W3Y4eHHUs Ouosnoruu, — 68 4acos:
B 10 xnacce — 34 yaca (1 gac B Heaemo), B 11 kimacce — 34 gaca (1 yac B Hezeno).
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COJEPXAHUE OBYYEHUA

10 KJTIACC

Tema 1. buosiorust Kak Hayka

buonoruss kak Hayka. CBsi3b OHOJOTMH C OOIIECTBEHHBIMH, TEXHHYECKUMU
U JIPYTMMHU €CTECTBEHHBIMU HayKamu, ¢uiocodueit, ITUKOM, SCTETUKOM U nmpaBoM. Poiib
ouosorn B (OPMUPOBAHWM COBPEMEHHOW Hay4dHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Meronpl TO3HAHUS >KUBOM TPUPOABI (HAOMIOACHHUE, IKCIEPUMEHT, OIHCAHUE,
u3MepeHue, Kiaccupukamms, MOASTMPOBaHNE, CTATUCTUYECKAst 00pad0OTKa JaHHBIX).

Hemoncmpayuu:
lopmpemuwi: Y. [lapsun, I'. Mengens, H.K. Konbros, Ix. Yorcon u @. Kpuk.
Tabnuyvt u cxemvi: «MeToAbl MO3HAHUS KUBOU TPUPOIBI».

Jlabopamopmuvle u npakmuueckue paoomol:
[Tpaktuueckas padora Ne 1. «Mcnonb30BaHNe pa3IMYHBIX METOO0B IIPU U3YUYCHUH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cuCTeMbI U X OPraHU3ALMSA

XKusble cuctembl (OMOCHCTEMBI) Kak NOpeaMeT u3ydeHus Ouosioruu. OTiamyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBL.

CaoiicTBa OMOCHCTEM M WX pa3HooOpa3ue. YPOBHH OpraHu3aluu OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBINM, MOMYJIALUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIEeHOTHYECKHH ), OMOChHEPHBIH.

Hemoncmpayuu:

Tabauyvl u cxemwvr: «OCHOBHBIC TIPU3HAKU KU3HWY», «YPOBHU OpraHU3AIUH KUBOU
TIPUPOIIBD».

Obopyoosanue: moaenb momnekynbl JIHK.

Tema 3. XuMn4ecKuil COCTAB U CTPOEHHE KIETKH

XUMHUYECKUM COCTAaB  KIETKM. XUMHYECKHUE DJIEMEHTHI: MAaKpOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpaITbHBIE BELIECTBA.

@yHKIHUH BOJbI 1 MUHEPAIbHBIX BEIIECTB B KJIeTKE. [loiepxanre 0CMOTHYECKOTO
Oananca.

benku. CoctaB u crpoeHHe O€IKOB. AMHUHOKHCIOTBI — MOHOMEpBI OEJIKOB.
He3aMeHuMble W 3aMEHUMBIE AMUHOKHUCIOTHI. AMHUHOKHCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbI O€JIKOBOW MOJIEKYJbI (MIEpBUYHASI, BTOPUYHAS, TPETUUHAS M YETBEPTUUHAS
CTPYKTypa). XUMHUUYECKHE CBOWCTBA 0eNKOB. bruonornueckue QpyHKIMN OEIKOB.

®epmeHThl — Ouosiornueckue katanmsatopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
HEeHTp, cyoctpaTHas cnenuduunocts. Kopepmentsl. Butamunbl. Otanuns GepMeHTOB
OT HEOPTraHMYECKUX KaTajau3aTopoOB.
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VYrneBoasl: MOHOcaxapubl (TJIIOK03a, pubo3a U JAe30KCUpu003a), Aucaxapuibl
(caxapos3a, JaKkTo3a) M  TOJMCAaXapuipl (Kpaxmay, TIJIMKOT€H, LEJJIH0I03a).
Bbuonornyeckue pyHKIMH YII€BOIOB.

Jlunuasl: Tpuraunepuibl, Gochonunuasl, crepousl. ['uapopunbHO-ruapodoOHbIC
cBoiicTBa. buonormueckne QyHkuuum aunuaoB. CpaBHEHHE YIrieBOAOB, OEIKOB
Y JIMMHUI0B KaK UCTOYHUKOB YHEPTUU.

Hyxnennossie kucnoter: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIIEMHOBBIX
kucnor. Crtpoenne u ¢ynkuuu JHK. Ctpoenune u ¢ynxkuum PHK. Bugsr PHK.
AT®: ctpoenue u GyHKIHH.

[uronorus — Hayka o kierke. Kierounas teopust — npumMep B3auMOJECUCTBHS UIEN
¥ (aKTOB B HAYYHOM MO3HAHUU. METOIbI M3yUeHUs KIETKH.

Krnerka kak nemnoctHast >kuBas cucrema. OOmue MpU3HAKH KIIETOK: 3aMKHYTas
HapyxHass MmemOpana, mosiekynsl JIHK kak renernueckuii ammapar, cucTeMa CUHTE3a
oenka.

Tunbl KIETOK: dyKapuoOTHYeCKas M mpokapuotuyeckas. OcoOEHHOCTU CTPOCHUS
MpoKapuoTHYECKOM KieTKu. KneTtounas crenka Oaktepuil. CTpoeHHe 3yKapuOTHYECKOM
kJeTKU. OCHOBHBIEC OTIUYHSI PACTUTEIBHOM, dKUBOTHOM 1 TPUOHOM KIIETKU.

IIoBEpXHOCTHBIE CTPYKTYpbl KIIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC,
ux (ynkuuun. Ilnazmarnueckas memMOpaHa, ee cBoMcTBa M (QyHKuuu. lluromnasma
u ee opranouasl. OnHomemOpanHble opranouabl kietku: OIIC, anmapat I'ombmxu,
a30coMbl.  [IoyaBTOHOMHBIE  OpPraHouabl KJIETKA: MHUTOXOHAPUH, IUIACTH[BI.
[Ipoucxoxaenrne MUTOXOHAPUH U racTua. Bunbl mnactua. HememOpanHbie opraHouabl
KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTpP, LUEHTPUONHU, PECHUYKH, XIYTHUKUA. DyHKIUN
OpPraHOMJIOB KJIETKU. BKiroueHus.

SAnpo — perynatopHbli 1HeHTp kieTkd. CTpoeHuwe snpa: sjaepHas 000JI0UKa,
KapuoIia3mMa, XpOMaThH, AIPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BENIECTB B KIIETKE.

Hemoncmpayuu:

llopmpemwvi: A. Jleenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, K.M. bap.

Jluacpammul: «PacnpeneneHue XMMHUYECKUX JJIEMEHTOB B HEXHUBOU IPUPOACH,
«Pacnpenenenre XMuMHYECKUX 3JIEMEHTOB B JKUBOW ITPUPOLIEN.

Tabruyor u cxemwvr: «llepuonuueckas TaONMMIA XUMUYECKHUX DSJIEMEHTOBY,
«CTpoeHue MONEKyNbl BOAbl», «buocuHTe3 Oenka», «CTpoeHHuEe MOJEKYIbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotel. JITHK», «Ctpoenue Mmonexkynbr ATO»,
«CTpoeHHE DYKapHOTHYECKOM KIIETKM», «CTpoeHue KXMBOTHOM KIETKW», «CTpoeHue
pacTUTENbHON KIEeTKn», «CTpOeHHE IPOKapHOTHYECKON KieTKn», «CTpoeHue sapa
KJIETKWY, «YTIEBOAbBDY, «JIMMUABI.

ObopydoeaHue.: CBETOBOM MHKpPOCKOI, O0OpydOBaHHE i MPOBEICHUs
HAOMIOJEHUHM, W3MEpPEeHUH, OSKCIEPUMEHTOB, MHKpOIpENapaTsl  PacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIETOK.
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Jlabopamopuvie u npakmuueckue padbomoi:

Jlaboparopnas padota Ne 1. «/3ydueHune KaTaTuTUYECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl WM KaTanas3bl)y.

JIabopatopHast pabota Ne 2. «l/3yueHue cTpoeHUs! KJIETOK pacTEHHM, KUBOTHBIX
U 0aKTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHHUE.

Tema 4. ’KusHeaesiTeIbHOCTD KIETKH

OOmeH BemiecTB, WM MeTa0OIM3M. AccUMWIALNMS (TJIACTHUECKUH OOMEH)
U JUCCUMWIALMS (PHEPreTHYecKuid OOMEH) — JBe CTOPOHBI €IMHOr0 mMpolecca
meTabomm3ma. Ponmb 3aKOHOB COXpaHEHHsS BEIIECTB W OJHEPrMM B TMOHUMAHHUU
MeTabou3Ma.

Tunber oOMeHa BemiecTB: aBTOTpopHBIM W rerepoTpodubIii. Pombs depmerToB
B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTUU B KIIETKE.

®otocunte3. CBeroBas U TemMHOBas ¢aszbl ¢orocuHTe3a. Peakuun ¢orocuHTesa.
DddextuBHOCTh (hoTOCHHTE3a. 3HAUEHUE (DOTOCUHTE3A I KU3HU Ha 3emie. BausHue
yCcIoBHM cpenbl Ha (OTOCHMHTE3 U CHOCOOBI TMOBBIMICHUS €ro TMPOIYKTUBHOCTU
y KyJIbTYPHBIX PACTCHUH.

XeMmocuHTe3. XeMOCUHTE3UpYIolLe 0akTepru. 3HaU€HUE XEMOCUHTE3a JJ1s1 )KU3HU
Ha 3emuIe.

DOHepreTuueckuii 0oOMEH B KieTKe. PaciiermieHue BelIeCTB, BbIJIECICHHE
¥ aKKyMYJIHPOBAHHE DHEPTUU B KIIETKE. DTalbl YHEPreTHIecKoro oomMeHa. [ mukonus.
bpoxenne u ero Buabl. KucmopomHoe OKHCICHHWE, WM KJIETOYHOE JbIXaHHE.
OxucnutenbHoe hochoprimpoBanue. IHPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuun marpuunoro cuntesa. ['enernueckas nadopmanus u JTHK. Peanuzanus
reHeTu4ecko uH(opmanuu B KJIeTKe. [ eHeTuyeckuid KOJ M €ro CBOMCTBa.
Tpanckpunuust — marpuunbiii cuate3 PHK. Tpancnsuus — 6uocunTte3 Oenka. DTarmbl
Tpancsiiun. KogupoBanue amunokucaot. Pons pubocom B GuocunTe3e Oenka.

Heknerounpie ¢GopMbl KU3HU — BHPYCHL. VIcTOpHS OTKpBITHS BUPYCOB
(A.H. W BanoBckwuif). OCOOEHHOCTHM CTPOEHHS M JKU3HEHHBIH LUK BHUPYCOB.
baktepruodaru. bonesHu pacteHuil, >KUBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC BHUPYCAMH.
Bupyc wummynonedunmra uenoBexka (BUY) — Bo3oymurens CIIWla. OOparHas
TPaHCKPUIIIUS, peBepTa3a U uHTerpasa. [IpodumnakTika pacnpocTpaHEHUS] BUPYCHBIX
3a00JIEBAHU.

Hemoncmpayuu:

llopmpemwvi: H.K. Konbuos, [I.1. BanoBckuid, K.A. Tumupsizes.

Tabnuyst u cxemvi: «Tumbsl mATaHUS», «MeTabomu3my», «MUTOXOHAPUSIY,
«IHepreTudueckuii  oOMen», «Xnopormiacty, «Dorocunres», «Ctpoenne JHK»,
«Ctpoenue u (QyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «[ eHeTUUEeCKU KOI»,
«Bupyco», «bakrepuodarn», «CtpoeHue u >ku3HeHHbIM 1Mk Bupyca CIIN]Ia,
oakTepuodaray, «Permmukanus JJTHK».
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Obopyoosanue: wmopaenu-anmuakanuu «Yasoenne JIHK u  Tpanckpumiusy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JTHK.

Tema S. Pa3MHOKeHMe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

KiteTouHbIi HUKII, WK )KU3HEHHBIA UK Ki1eTku. MaTepdasza u mutos. IIpoueccel,
nporekamomue B uHTepdaze. Pernmkauusa — peakuuss marpuuHoro cunresa JIHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JIUTIJIOMTHBIA M TaIljIOUTHBIN
XpOMOCOMHBIE HAOOphl. XpoMatuibl. lluTonoruyeckre OCHOBBI Pa3MHOXKCHUS
Y UHAWUBHUAYAIILHOTO PA3BUTHS OPTaHU3MOB.

Jenenue knetkn — MuTo3. Ctaguu muto3a. [Ipoueccel, Mpoucxoasdine Ha pa3HbIX
CTaJUsIX MUTO3a. bUOJOrMYEeCKUi CMBICII MUTO3A.

[Tporpammupyemasi ruOenb KIETKU — arorTo3.

@opMbl  pa3MHOKEHHMS] OpPraHu3MoB: Oecrojioe W mojoBoe. Buasl Oecrnosoro
Pa3MHOXKEHMS:  J€JI€HUWE HAJBOE, [OYKOBAaHME OJIHO- M  MHOTOKJIETOYHBIX,
CIIOpOOOpa30BaHUE, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHPOBAHUE
OpPraHU3MOB, €T0 3HAYEHUE ISl CEIEKLIHUH.

[TomoBoe pa3MHOXKEHUE, €T0 OTJINYHUS OT OECIIONOTO.

Meiioz. Cragum Meio3a. Ilpomeccel, npoucxoisdmue Ha CTaausIX MeHosa.
[ToBenenne xpoMocoMm B Meno3e. KpoccnHrosep. bronorndyecknii CMbBICH M 3HAYEHUE
Meno3a.

["ameTorene3 — mpouecc 00pa3oBaHUs MOJOBBIX KIETOK Y >KMBOTHBIX. [losioBbIe
JKeJe3bl: CEMEHHUKU U SSMYHUKUA. OOpa3zoBaHuE W PAa3BUTHE MOJIOBBIX KIETOK — T'aMeT
(ciepmaro3ous, sileKiIeTKa) — crepMaToreHe3 M ooreHe3. OcoOEHHOCTH CTPOEHUS
SUIEKJIETOK U ciepMaro3onaoB. OmiogoTBopenue. [lapreHorenes.

WnauBuayanbHoe  pa3BuUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(omOpuorenes). Ortamnbl IMOPUOHAIBHOTO PA3BUTHA Y TIO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpynasuus, opraHorenes. I[loctamOpHoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAILHOTO Pa3BUTHS: TPSIMOE, HEmpsiMoe (IMYMHOYHOE). BrusHue cpems
Ha Pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3bIBATh BPOXKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHUSA: CTPOEHUE CEMEHHU,
CTaJuu Pa3BUTHSL.

Jemoncmpayuu:

Tabnmuyvt u cxemovr: «DOpMBI  pa3sMHOKEHUS  OpPraHu3MoBy», «JlBoiiHOE
OILUIOZIOTBOPEHUE Yy LIBETKOBBIX PACTEHUIN», «BereratnBHOE pa3sMHOXKEHHUE PACTCHUIN»,
«/lenenue knetku 6akTepuitny, «CTpoeHUE MOJOBBIX KIETOK», «CTpOEHUE XPOMOCOMBI»,
«Kinerounbii muki», «Permkanus JJHK», «Mwuto3y, «Menosy, «lIpsamoe u Henpsamoe
pazBuTHe», «l'aMeroreHe3 y MIEKONHTAIOUX W 4YeJoBeKa», «OCHOBHBIE CTaguu
OHTOT€HE3A.

Obopydosanue: MHKPOCKOTI, MUKpPOIIperapaThl «CriepMaTo30u1bl
MJICKONIUTAIOLIETO», <«SIMIEKIeTka MIeKonuTarmero», «KapuoknHe3 B KIETKax
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KOpEeIllKa JyKa», MarHuTHas Mojelb-aniumkanus «/lenenue xierku», moxens JHK,
Mo/iesTb MeTa(a3HOU XPOMOCOMBI.

Jlabopamopusie u npakmuyueckue pabomol:

Jlaboparopnas pabora Ne 3. «HabmogeHne MuTo3a B KIeTKaX KOHYHMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGoparopras padora Ne 4. «M3yueHue CTpOCHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacjienCTBEHHOCTb U MK3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHeruku. Vcropust pa3BuThs reHeTUKUA. Ponp muronoruu
¥ YMOPUOJIOTHH B CTAHOBJICHUU TEHETUKHU. BKi1a pOCCUICKUX U 3apyO0eKHBIX Y4 EHBIX
B pa3BUTHE TE€HETUKH. METONbI TeHETUKH (THOPHIOIOTHYECKUH, IMUTOTCHETHYECKUH,
MOJIEKYJISIpHO-T€HETHUEeCKUii). (OCHOBHBIE TE€HETHYECKHE TMOHATHUSA. [ eHeTnueckas
CUMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPELUBAaHUM.

3aKOHOMEpPHOCTH HACJIENOBaHUsS IPU3HAKOB, YCTAaHOBJIEHHbIE ['. Menaenem.
MonorubpuaHoe ckpenpBaHue. 3aKoH eIMHO00pa3usi THOPUIOB MEPBOTO MOKOJICHHUS.
[IpaBrii0 TOMUHUPOBAHMS. 3aKOH PACUICIUIEHUSI TPU3HAKOB. [ UIOTE3a YUCTOTHI TaMeT.
[lonHOE M HEMOJIHOE JOMUHHUPOBAHNE.

JurnOpuaHoe cKpeluBaHue. 3aKOH HE3aBHCHUMOIO HACJIEJOBAaHMS MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI  AUTHOPUAHOIO  CKpEIIMBaHUSA.  AHAIU3UPYIOIIEe
CKpenuBaHue. lcnosib30BaHWE aHANM3UPYIOUIErO0 CKPEIIMBAHUS I ONPENEICHUS
TEHOTHIAa OCOOM.

CuerienHoe HacienoBaHue mpuszHakoB. Pabora T. Moprana 1o CIETUICGHHOMY
HAaCJIEA0BaHUIO T€HOB. HapyllleHne cueruieHus FeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHS HACIEACTBEHHOCTH. | e HETHUECKHE KaPTBhI.

I'enetnka mnona. XpOMOCOMHOE OIpEAENeHUE MoJia. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['oMorameTHsle U rereporameTHble Opraiu3mel. Hacinenosanue npu3HaKos,
CLCIUICHHBIX C I1OJIOM.

N3menunBOoCTh. Bkl N3MEHUMBOCTH: HEHACIIEACTBEHHASA U HaclIeACTBEHHAasA. Porb
cpeabl B HEHACJIEICTBEHHOW W3MEHUMBOCTH. XapaKTEepUCTUKA MOAU(PUKALNOHHON
W3MEHYMBOCTH. BapuanmoHHBIM psig W BapuauuMoHHas Kpuasd. Hopma peakiuu
npu3Haka. KonruecTBeHHbIE M KAaUECTBEHHBIE IPU3HAKU U UX HOpMa peakiuu. CBoiicTBa
MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBennasi, wiM TreHOTHNHMYECKasi, W3MEHUMBOCTh. KoMOuHaTuBHAs
U3MEHYUBOCTh. Melo3 U MOJIOBOM MPOLIECC — OCHOBAa KOMOWHATUBHOW M3MEHUYHUBOCTH.
MyrtanuonHass M3MEHYUBOCTh. Kiaccudukamuss MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrota © nOpuUMHBl MyTauuid. MyrareHHble  ()akTOphl. 3aKOH
TOMOJIOTHYECKHUX PAZOB B HaclenCTBEHHOW n3MeHunBoctyu H.M. BaBunoga.

BresnepHas HacIeACTBEHHOCTh U N3MEHYNUBOCTb.

I'enernka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METObI TEHETUKH YEJIOBEKA:
reHeaJornYeCcKuil, OJIM3HEIOBbIN, [TUTOTCHETUYECKUM, OMOXUMUYECKUH, MOJIEKYJISIPHO -
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TCHETHYCCKUI. CoBpeMeHHOE orpeJiesieHue TeHOTHIIA! MIOJTHOT€HOMHOE
CEKBCHHPOBAHHUE, TCHOTHUNHUPOBaHMWE, B TOM uuciae ¢ mnomomblo [I[[P-anammsza.
HacmencrBeHnbie 3a001eBaHNs YeJIOBEKA: TeHHBIE 00Ie3HH, 00JI€3HU ¢ HACICACTBEHHOM
MIPEAPACIIONOKEHHOCTRIO, XPOMOCOMHBIE Oone3nn. ComMaTHYecKHue M TEeHEepaTUBHBIC
myTtarui. CTBOJIOBBIE KiIEeTKU. [IpMHIMIBI 370poBOTO 00pa3a KWU3HHU, AMArHOCTHKH,
npoQUIAKTUKK W JICYEHHS] TE€HETUYeCKHX OoJe3Heil. MenuKo-reHeTu4ecKkoe
KOHCYJIbTUPOBaHUE. 3HAUYCHUE MEIUITMHCKON TEeHETHKHU B MPEIOTBPAIICHUN U JICYCHUN
IreHETHYECKHMX 3a00JICBAHUI YEIOBEKA.

Hemoncmpayuu:

llopmpemwvi: 1T'. Mengens, T. Mopran, I'. ne Ppuz, C.C. YeTrBepuKoB,
H.B. Tumodees-Pecorckuii, H.1. BaBunos.

Tabruyvr u cxemvi: «MOHOTMOPUIHOE CKpEIIMBAHUE W €r0 IIUTOr€HETHYecKas
OCHOBa», «3aKOH PACIICIUIEHUS M €ro IUTOT€HETHYECKass OCHOBA», «3aKOH YHCTOTHI
rameT», «JluruOpuaHoe ckpemumBanue», «lluTomoruueckre OCHOBBI JTUTHOPUIHOTO
CKpelmmBaHus», «Menos3», «B3anmopencTBue annenbHbIX TE€HOB», «l €HeTHYecKue
KapThl PACTEHUH, XUBOTHBIX M 4YeJoBeKa», «l'eHeTuka mnoja», «3aKOHOMEPHOCTH
HaCJEA0BaHUs, CUEIUIEHHOTO ¢ oJoM», «KaprnoTunel yenoBeka U )KUBOTHBIX», «Buabl
U3MEHUMBOCTHY», «MoaudukanmonHas W3MEHUYUBOCTh», «HacneqoBanue pesyc-
dakTopay, «I'eHeTuka rpymm KpoBu», «MyTalnoHHass U3MEHUUBOCThY.

Obopyoosanue:  MoJenu-anmaukauu  «MOHOTMOpPHIHOE  CKpEUIMBaHUEY,
«Henomnoe  gomuHupoBanue»,  «Jurubpumnoe  ckpemuBaHue»,  «llepekpect
XpOMOCOM», MHKPOCKOIl M MHKpompenapaT «Jlpo3zodunay (Hopma, myranuu (HoOpMbl
KPBUILEB U OKPACKH Tefa), repbapuit «I opox moceBHOMWY.

Jlabopamopuvie u npakmuyeckue papomoi:

Jlaboparopnass pabora Ne 5. «l3yueHue pe3yJbTaTOB MOHOTHOPHIHOTO
U AUTUOPUAHOTO CKPEUIMBAaHUS Y IPO30(HUIIbI Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopnast padora Ne 6. «M3yueHue MOAM(PUKANMOHHONW H3MEHUMBOCTH,
MTOCTPOEHUE BAPUALIMOHHOTO PAJIA U BAPUALIMOHHOM KPUBOW.

JlaGoparopnast pabora Ne 7. «AHanu3 Myrauuid y Apo30(HIbI HAa TOTOBBIX
MUKpOIpenapaTax».

[Ipaktrueckas padora Ne 2. «CocTaBieHre U aHAJIU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekunst opranu3sMmoB. OCHOBbI OMOTEXHOJIOT MU

Cenekuus Kak HayKa M IpoliecC. 3ap0oKACHUE CENEKIIUU U IOMECTUKAUA. Y UYCHHE
H.W. BaBuioBa o 1eHTpax MpPOUCXOXKJICHUS U MHOTro0Opa3usi KyJbTYPHBIX PACTEHUMU.
LleHTpBI MPOUCXOKICHUS TOMAIIHUX KUBOTHBIX. COPT, MOPO/IA, IITAMM.

CoBpeMeHHBIE METOJIbI CEeJeKIUU. MacCoBbIi W HMHAMBUAYAIbHBIA OTOOPHI
B CEJIEKUMHM pAcTeHUd U KUBOTHBIX. OIleHKa BKcTepbepa. biM3KopoacTBEHHOE
CKpenuBanue — HHOpuAUHT. Ynctas nmunus. CKkpelmurBaHue YUCThIX JIMHUM. ['eTeposuc,
uiu rubpuaHas cwia. HepoiacTBeHHOe CKpemMBaHue — ayTOpuauHr. OTaaneHHas
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rudpuau3anus U ee ycrnexu. VICKyCCTBEeHHBId MyTareHe3 U MOJTy4eHHUE MOJIUILIONI0B.
JlocTrKEeHUS CENEKIIMU PACTCHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexnonorus kak oTpaciib IPOU3BOACTBA. ['€HHAsA MHKEHEPHS. DTAIlbl CO3/IAHUS
pexomOunantHot JIHK wu Tpancrennbix opranuzmoB. KiieTouHas uHKeHepHs.
Knerounsle KynpTypbl. MHUKpPOKIOHAIBHOE pa3sMHOXKEHUE pacTteHuil. KioHupoBanue
BBICOKONIPOJIYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  DKOJOTHMYECKHE
1 yTHdeckue npoodsnemsl. MO — reHeTH4eCKH MOIU(PUITMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

llopmpemwi: H.W. BaBunos, N1.B. Muuypum, I'.JI. Kaprieuenko, M.®. BaHoB.

Tabauywl u cxemol: kKapTa «LIeHTpBI TPOUCXOXKIEHUSI U MHOT000pa3us KyJIbTYPHBIX
pactenuit», «lloponpl noMamHUX XKUBOTHBIX», «CopTa KyJIBTYPHBIX PpacTEHUI»,
«Otnanennas rubpuanzanusy, «Padotsl akagemuka M.®. MBanosay, «Ilonmurmmonausy,
«O0bekThl  OuoTexHosorum»,  «KierouHele — KyabTypsl W KJIOHUPOBAHHEY,
«KoHCcTpynpoBaHHE U NIEPEHOC TEHOB, XPOMOCOM.

ObopyodoeaHue: MyISKU TUIOJIOB U KOPHEIUIOJOB TUKHX (OPM U KYJIbTYpPHBIX
COPTOB pacTeHui, repbapuil «CelbCKOX03SMICTBEHHBIE PACTEHUS.

Jlabopamopuvie u npakmuueckue pabomoi:

Okckypeust «OCHOBHBIE METOIBI U JOCTHKCHUS CEJICKIINA PACTCHHUH W KUBOTHBIX
(Ha CEeJEeKIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOMCIBITATEIbHBIM Y4acTOK,
B TEIUTMYHOE X034MCTBO, Ja00OPaTOPHUIO arpOyHHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KVIACC
1 wac B Heaento, Bcero 34 yaca, U3 HUX 2 4aca — pe3epBHOE BpeMs.

Tema 1. IBomronoHHast OMOIOTUst

IIpennoceuUIKu BO3HMKHOBEHUS 3BOJIIOLIMOHHON TEOPHUH. DBOJIIOLMOHHAS TEOpUs
U ee MecTo B Ouonorud. BriusiHuEe SBOMIOLMOHHONW TEOPHUH HA PAa3BUTHE OMOJIOTUU
U JIPYTUX HayK.

CBuzerensctBa  3BoMOLMM.  [laneoHTONOrMYecKne:  MOCIEI0BATENbHOCTD
NOSIBJICHUS BHUJAOB B  IMAJECOHTOJIOTMYECKOM JIETONHCH, MEPEXOAHbIE  (POPMBIL.
buoreorpadguueckue: cxoIcTBO U paznuuue gpayH U (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA W pa3iMyusg HSMOPHOHOB Ppa3HBIX BHUJIOB
NO3BOHOYHBIX.  CpaBHUTEIbHO-AHATOMHYECKHE:  TOMOJIOTUYHBIE,  AHAJIOIMYHBIE,
pyIUMEHTapHble OpraHbl, aTaBU3Mbl. MOJEKYIAPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OJMYECKHX IyTed Yy Bcex
OpPraHU3MOB.

OpomonmonHas teopus Y. [Japeuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHU3MA.
JIBrKylme Cuiabl 3BOJMIOUMUA BUAOB 10 JlapBuHy (M30BITOUHOE pPa3MHOXKEHHE
Opd  OTPaHUYEHHOCTH  PECypCcoB, HEONpEAeNIeHHAas  HW3MEHYMBOCTh, OOphrOa
3a CyILIECTBOBaHME, ECTECTBEHHBIN 0TOOD).
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Cunrernueckas Teopus 3Boionnu (CT3) 1 ee OCHOBHBIE MOJIOKEHHUS.

MukposBosmonus. [lomynsus kak eIuHUIA BUAA U SBOIIOLUY.

JIBrkytiue cuiibl ((pakTOphl) SBOJIIOIIMU BUIOB B TPUpOe. MyTaImoHHBIN npolece
¥ KOMOMHATUBHAA U3MEHUYUBOCThH. [lonynsironHble BONHBI U Aperd reHoB. M3omsius
U MUTPALIHSL.

EcTtecTBeHHBII 0TOOp — HAPaBISAIOMINNA (PaKTOP IBOTFOLMH. DPOPMBI €CTECTBEHHOTO
otOopa.

[IpucnocoONIeHHOCT,  OPraHM3MOB  Kak  pe3yiabTaT ABojouuu. IIpumepsr
npUCTOCcOOIeHU Y Opranu3MoB. ApoMopdh03bl ¥ HAHOA AT TAIIUH.

Bun u BunoobpazoBanue. Kpurepuu Buma. OcHOBHBIE ()OPMBI BHI000pA30BaAHNUS:
reorpauueckoe, 3KOJI0rHYEeCKOE.

MakposBomtonsi.  DopMbl  3BOMIOLMU:  QuUIeTHYECKas,  JAUBEpreHTHas,
KOHBEpreHTHas, napaienbHas. HeoOpaTuMocTh 3BOIOIHH.

[IpoucxoxJieHne OT HECNEeUHATM3UPOBAaHHBIX MnpeAakoB. IIporpeccupyromas
creruanu3anus. AJanTuBHas pajauarius.

Hemoncmpayuu:

llopmpemuwi: K. JIunnei, JXK.b. Jlamapk, Y. JapBun, B.O. Koanesckuii, K.M. bap,
3. I'ekkenp, @. Mroinep, A.H. CeBepios.

Tabauyvl u cxemvl: «Pa3BUTHE OPraHMYECKOr0 MHpa Ha 3emie», «3apoabllin
MO3BOHOYHBIX JKMBOTHBIX», «Apxeontepukcy», «Dopmbl OOpLOBI 3a CYIIECTBOBaHUEY,
«EctectBeHHBI 0TOOPY, «MHOTrO00Opa3ue CopToB pacTeHuit», «MHorooOpasue nopoa
KUBOTHBIX», «llomymsimuny», «MyTanMoOHHAsE HW3MEHYUBOCTHY, «ApomMopdo3b»,
«Mnnoamanranumy, «O0mmas nereHeparusy, «JBrwkyiue cuibl 3BomoIuny, «Kapra-
cxeMa wmapupyra nyrtemectsus Y. Jlapsuna», «boppba 3a cyliecTBOBaHUEY,
«ITpucnoco61eHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUJ1000pa3oBaHUe,
«DKOJIOTUYECKOE BUI000pa30BaHUE.

Obopyoosanue: KOIIEKIHS HACEKOMBIX C Pa3UYHBIMH THIIAMH OKpPACKH, HAOOp
IJIOZIOB U CeMsH, KoJuteKus «[Ipumepsl 3aluTHRIX TPUCTIOCOOICHUN Y KUBOTHBIX),
Mozenb «OCHOBHBIE HAamNpaBlCHUS HJBOJIOLMM», OO0beMHas Mopenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIXY.

buoreorpadguueckas kapra Mupa, KOJIeKus «DopMbl COXpaHHOCTH UCKOITAeMbIX
JKUBOTHBIX W pacTeHuil», Mopenb ammiukanusa «llepekpect Xpomocomy», BIaKHBIC
npenapathl  «Pa3ButHe Hacekomoro», «Pa3BuTHE JIATYIIKW», MUKpOIpenapar
«dpozoduna» (Hopma, myTanuu GOpMbI KPbUIHEB U OKPACKH TEJA).

Jlabopamopusvie u npaxmuuecKkue padoomol:

JlaGoparoprast pabora No 1. «CpaBHeHHE BHUIOB 1O MOPGOIOTHUECKOMY
KPUTEPHIOY.

Jlaboparopnas padora Ne 2. «Omnucanue NpuCIIOCOOJEHHOCTH OpraHu3Ma U €€
OTHOCHUTEJILHOT'O XapaKTepay.
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Tema 2. Bo3HUKHOBeHHeE U Pa3BUTHE KU3HHU HA 3eMJie

JIoHay4HbIE TPEACTABICHUS O 3apOXKIACHUM JKU3HU. HayuHble THIOTE3bI
BO3HUKHOBEHUS KU3HU Ha 3emiie: aOMOreHe3 M MaHcrnepMus. XUMHUECKas dBOJIOLIMSL.
AOUOreHHBIN CUHTE3 OPraHMYECKUX BEILECTB U3 HEOPraHMUECKUX. DKCIEPUMEHTAIbHOE
NOATBEPKACHUE XUMUYECKOM HdBomouuu. HavanbHbele 3Tanbl  OMOJIOrMYECKOM
sgomon. ['mnoresa PHK-mupa. ®opmupoBanue MeMOpaHHBIX  CTPYKTYp
U BO3HHKHOBEHHE NpPOTOKIJIETKHU. [lepBble kieTkm u ux sBomouus. PopmMupoBaHue
OCHOBHBIX T'PYII dUBBIX OPraHU3MOB.

Pa3zgutne xu3Hu Ha 3emsie mo spaM M nepuojaM. Karapxel. Apxeiickas
U IpoTepo3oiickas psl. [laneo3oiickas 3pa u ee mepuoIbl: KeMOPUNUCKHI, OPIOBUKCKUH,
CUJIyPUMCKUH, NEBOHCKUM, KAMEHHOYT OJIbHBIM, IEPMCKHM.

Me3so30licKas 3pa U €€ IEPUOBL: TPUACOBBIN, FOPCKHUM, MEIOBOU.

Kalinozoiickas spa u ee nepuojbl: MajeOreHOBbI, HEOT€HOBbIN, AHTPOIIOT€HOBBI.

XapakTepuCTUKAa KJIMMaTa M TE€OJOTHYECKUX MporeccoB. (OCHOBHBIE 3Tarlbl
HBOJIIOIIMM PACTUTENILHOTO U KMBOTHOTO MHUpa. ApoMopd03bl Y PACTEHUN U )KUBOTHBIX.
[TosiBneHue, pacuBET U BBIMUPAHHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHUpa KaK OTpaxeHue dBoMoUUH. (OCHOBHBIE
CUCTEMATHYECKHE TPYIIIBI OPraHU3MOB.

OBOMIOIMS YENOBEKA. AHTPONOJOrMs Kak Hayka. Pa3BuThe mnpencTraBieHUN
O IIPOUCXOKJICHNHN YenoBeKa. MeToabl n3ydeHus: aHTpororesesa. CxoacTsa v pa3inyus
YEJIOBEKA U KUBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHUE YETTOBEKA.

JBwxymme cunbl (paktopbl) aHTpororeHesa. HacnencTBeHHass M3MEHYUBOCTD
U eCTeCTBeHHBIH 0TOOp. OOIIecTBEHHbII 00pa3 >KU3HU, U3TOTOBJIICHUE OPYIUN TpYyHa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU HBOJIIOLMU YEJOBEKA: ABCTPAJIONUTEKH, YemoBEK
yMenbl, YemoBeK NpIMOXOIAIni, YenoBeK HEeaHACPTAIbCKUM, UeEIOBEK pa3yMHBIN.
Haxoaku nckomaeMbIx OCTAaTKOB, BpeMsl CYIIECTBOBaHUs, 00JACTh PACIPOCTPAHEHMS,
00BbEM TrOJIOBHOT'O MO3Ta, 00pa3 )KU3HHU, OPYAHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoINeouaHas (€BpasHiickas),
HErpo-aBCTPAJIONIHAS (PKBAaTOpUaIbHAs), MOHIOJIOMAHAS (a3UaTCKO-aMEPUKAHCKAas).
YepTel NOpUCIIOCOOJEHHOCTH IMPEACTABUTENEH YEJIOBEYECKHX pac K  YCJIOBHUSAM
cyliecTBoBaHus. EAMHCTBO yenoBeueckux pac. Kputuka pacusma.

Jemoncmpayuu:

llopmpemuwi: ®@. Penn, JI. [Tactep, A.1. Onapun, C. Munep, I'. FOpu, Y. [Japeun.

Tabnmuyvr u cxemovi: «Bo3HukHOBeHHEe COJNIHEUHON cHCTEeMbl», «Pa3BuTne
OopraHndeckoro  mupa»,  «PacturenpHas  kierka»,  «KUBOTHas  KJIETKay,
«IIpokapuornueckass kinetka», «CoBpeMEHHass CHUCTEMa OpPraHUYECKOro MHUpPay,
«CpaBHEHUE aHATOMUYECKUX YEPT CTPOCHUS YETIOBEKA M YeIOBEKOOOPA3HBIX 00E3bsH,
«OCHOBHBIE M€CTa MAJIEOHTOJIOTMYECKUX HAXOJIOK MPEJIKOB COBPEMEHHOT'O YEJIOBEKAY,
«/peBnenmme moan», «/peBHue monn», «llepBble  COBpEMEHHBIE  JIOANY,
«YeoBeueckue pacb».
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Obopyoosanue: mynsxku «lIpoucxoxaeHne dyenoBeka» (OIOCTHI aBCTPAJIONMHUTEKA,
MUTEKAHTPOIa, HeaHIepTajblla, KPOMAHbOHIIA), CICMKH WM M300pakeHHs KaMEHHBIX
Opyauid  TEepBOOBITHOTO  4YelnoBeKa  (KaMHU-YONIEpbl,  pyOwsa,  ckpedia),
reoXpoHOJOrnyeckas Tabnuua, Koulekuus «PopMbl COXPAHHOCTH HMCKOIMAEMBbIX
YKUBOTHBIX U PACTEHUI.

Jlabopamopuwvie u npaxmuueckue padoomol:

[Ipaktuueckas pabora No 1. «l3yueHuwe WHCKOMaeMbIX OCTAaTKOB PACTCHHI
Y )KUBOTHBIX B KOJJICKLIUSIX).

DKCKypeust «DBOJIOLNSI OPraHUYeCcKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAyYHbIH
WJIM KPaeBEIUECKUN My3eil).

Tema 3. OprannzmMsbl 4 OKpY Kamolas cpeaa

OKoJlorus Kak Hayka. 3ajaud W paslebl 3KOJOTHH. METoabl 3KOJOTMYECKHUX
UCCIIEIOBaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeapl o0OuTaHUsT OPraHuW3MOB: BOJAHAs, HA3eMHO-BO3/AYIIHAs, [OYBEHHAas,
BHYTPUOPTraHU3MEHHASI.

Okonornueckue  Qaktopel.  Kmaccupukauus — sxomorudeckux — (aKkTOpOB:
abnoTnyeckue, OMOTUYECKHE W aHTPOIOreHHbIe. [[elicTBUE HKOJIOrH4YecKux (PaKTopoB
Ha OPraHHU3MBI.

AbGunotnyeckue (QaxkTopbl: CBET, TeMIleparypa, BIaXHOCTb. doTonepuoausm.
[Ipucnocobienust oprauu3MoB K JeHCTBUIO abnoTthyeckux (axtopoB. buonornyeckue
PUTMBI.

buotuueckue ¢daktopbl. Buabl OMOTHUUECKUX B3aMMOACUCTBUM: KOHKYPEHIIUS,
XMIHUYECTBO, cuMOM03 u ero Qopmsel. [lapasutusm, koomepaiusi, MyTyallu3M,
KOMMEHCAIIU3M  (KBapTHUPAHCTBO, HAXJCOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHre OMOTMYECKMX  B3aUMOJEWCTBMM  JJIi  CYILIECTBOBAHMUS  OPraHU3MOB
B IIPUPOHBIX COOOIIIECTBAX.

DKOJIOTUYECKUE XapaKTePUCTUKH NOMysiiuu. OCHOBHBIE MOKA3aTeNu MONYJISIUN:
YUCJIEHHOCTD, IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUTpaLMs. JJuHaMuKa
YUCJIIEHHOCTH MOMYJISIUU U €€ PETYJISALHUS.

Hemoncmpayuu:

TIlopmpemui: A. I'ymbonbat, K.®. Pynbe, 3. ['exkenb.

Tabauyvr u cxemwr: xapra «lIpupoansie 30HBI 3emin», «Cpeabl OOUTaHUA
opranusmMoB»,  «®Doronepuoguzm»,  «llomymaunm»,  «3aKOHOMEPHOCTH  poOCTa
YUCJICHHOCTH NONYJISIUU UHDY30puHu-TyPernbkny, «IIumenplie menm».

Jlabopamopusvie u npaxmuuecKkue padoomol:

Jlaboparopnass pabora Ne 3. «Mopdosnoruueckue OCOOCHHOCTH pacTeHUU
U3 Pa3HbIX MECT OOUTAHUS.

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

KOJICYCa».
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[Ipaktuueckas padora Ne 2. «llomcyuer MIOTHOCTH MOMYJSALUMNA Pa3HBIX BUJOB
pacTeHUIN».

Tema 4. CooOuiecTBa M IKOJIOrH4eCKHE CHCTEMbI

CooOmectBo opranu3smoB — OuoneHo3. CTpykTypsl OWOIL€HO3a: BHUIOBas,
POCTpaHCTBEHHAs, Tpoduueckas (nuiuesas). Buasl-nomuHanTsl. CBsi3U B OUOIIEHO3E.

DKojoruueckue cucreMsl (3kocuctemsl). [lonstue 00 skocucTeme u GUOreoeHo3e.
OyHKIMOHATIbHBIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOAYLIEHTbI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BeliecTB 1 MOTOK SHEPTUH B 3kocucteMe. Tpopuueckue (MUILEBbIE) YpOBHU
skocucteMbl. [IumieBsie nenu u cetr. OCHOBHBIC MTOKA3aTeIN dKOCHCTEMBI: OMomacca,
OPOAYKLHSA. OKOJIOTHYECKHWE MUPAMHIbL: TPOAYKIUH, YHCIEHHOCTH, OHNOMACCHI.
CBoiiCTBa SKOCUCTEM: YCTOMYUBOCTD, CaMOperysnusi, pazputue. Cykieccus.

[Ipupoanbie SKOCHCTEMBI. DKOCHCTEMBbI 03€p U pPEK. DKOCHUCTeMa XBOWHOTO
WM IIAPOKOJIUCTBEHHOTIO JIeca.

AHTpOIIOreHHbIE HKOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOosKOCUCTEMBI.
buonornyeckoe u X03iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (daktop ycroMuuBocTH dKocucteM. (CoxpaHeHue
OHMOJIOTHYECKOT0 Pa3HOOOpa3us Ha 3emIie.

VYuenne B.W. Bepuaackoro o ouocdepe. ['panutibl, coctaB v CTpyKTypa Ouochephl.
KuBoe BemectBo u ero GyHkuuu. OcoOeHHOCTHM Ouocdeprl Kak TIJI00ATBHON
AKOCUCTEMBI. /[[MuHaMu4eckoe paBHOBECHE U oOpaTHas CBsi3b B Ouocdepe.

KpyroBopoThsI BeliecTB 1 OMOTCOXUMUIECKUE ITUKITBI JIEMEHTOB (Yriepoa, a30Ta).
3oHaBHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoeuectBo B Omochepe 3emin. AHTPOIOTCHHbIE W3MEHEHHS B Ouocdepe.
['106anbHBIE YKOJIOTrHYECKHUE TPOOIEMBI.

CocymiecTBoBaHre MpUposl U yenoBedecTBa. CoxpaneHne 6uopasHooOpasus Kak
OCHOBa ycToM4MBOCTH OHochepsl. OCHOBA PALlMOHANIBHOTO YIPABICHUS MPUPOJAHBIMU
pecypcaMu U UX UCIONb30BaHUE. JlocTrkeHNsT OMONOTUY U OXpaHa MPUPO/IBL.

Jemoncmpayuu:

llopmpemwi: A.Jl. Tencnu, B.H. Cykaues, B.W. Bepuaackuii.

Tabnuyvr u cxemwr: «llumeBble nenu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponubie  cooOmiectBa», «llemu nuTaHus», «OKoIoruyeckas MUPAMUJIAY,
«buocepa u uyenoBek», «IKOcHCTEMA MIMPOKOIMCTBEHHOrO Jieca», «IKOCHCTEMa
XBOMHOTO Jecay, «bHoneHo3 BogoeMa», «ArpoueHo3», «lIpuMmepHsie aHTPOIIOr€HHbIE
BO3JICUCTBUSA Ha MNpUpPOAY», «BaKHEWIIME WCTOYHWUKHM 3arpsA3HEHUs BO31yXa
U TPYHTOBBIX BOm», «llouBa — BakHeimmmas cocraBisiomias ouochepnry, «DakTopbl
nerpagainuu mousy, «llapaukoBsiii 3pdexT», «DakTOphl paTMOAKTUBHOTO 3arpsi3HEHUS
ouocdeps», «O0mas cTpykTypa ouocheps», «PacnpocTpanenue xxu3Hu B ouocheper,
«O30HOBBIN dkpaH Ouochepr», «Kpyrosopor yriepoga B 6uochepe», «KpyroBopot
a30Ta B IPUPOJIEN.
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Obopyoosanue: Mojenb-anmukanus «TUnuyHble  OUMOIEHO3BD», repdapuit
«PacturensHbie coobOmiecTBay, KoJuiekiuu «buonenosy», «Bpemurenn BakHEHIIMX
CEJIbCKOXO3UCTBEHHBIX KYIbTYp», repOapud U KOJUICKIIMA PACTEHHM M KMBOTHBIX,
NpUHAAJIKAINE K Pa3HbIM JKOJOTMYECKMM TpymmaMm oaHoro Buja, KpacHas kHura
Poccuiickoit @eaepaiu, n300pakeHus OXpaHsIEMbIX BUOB PACTEHUMN U )KUBOTHBIX.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

CornacHo ®I'OC COO ycranaBnuBarTCs TpeOOBaHUS K Pe3yJbTaTaM OCBOEHUS
OOy4aroUMMHUCs  NpPOrpaMM  CpelHero  oOmero  oOpa3oBaHMs:  JIMYHOCTHBIM,
METaIPEeIMETHBIM U MTPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATbBI

B crpykType JHMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS mpeamera «buonorus»
BBIJICJICHBI  CJICIYIONINE COCTABJISIONINE: OCO3HAHUE OOYYAIOUTUMHUCS POCCUMCKOM
rPaXJAHCKOM HAEHTHUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIbHOCTHU
¥ CaMOOTIPECIICHHIO, HAJTMYMEe MOTUBAIIMU K OOYUCHHUIO OMOJIOTHH, TICJICHAIIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHWW JMYHOCTH HA OCHOBE KIJIFOUEBBIX IIEHHOCTEH
U HUCTOPUYECKUX TPATUIUM pa3BUTUS OHOJIOTHYECKOrO0 3HAHUS, TOTOBHOCTH
U CIIOCOOHOCTh 00YyYarOIIMXCsI PYKOBOJICTBOBATHCS B CBOCH JEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMM YCTaHOBKAMH, TMPUCYIIUMU CHCTEME OHMOJOTHYECKOTO OOpa30BaHMS,
HaJU4Yue SKOJOTHUYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh L€ U CTPOHUTH
JKU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUA mnpeamera «buonorus» gocturarorcs
B ©IUWHCTBE Yy4yeOHOH U  BOCHUTATEIHHOM JEATEIBHOCTU B  COOTBETCTBUU
C TPaAULIMOHHBIMU POCCUUCKHUMHU COLMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPaBCTBECHHBIMU I[EHHOCTSIMH, TPUHATHIMH B OOIIECTBE IpaBUJIaMH W HOPMaMu
MOBEJCHUSI W CIIOCOOCTBYIOT  TpOIlecCaM  CaMONO3HAHWSA, CaMOBOCIIHUTAHMUS
Y CaMOpa3BUTHsI, PA3BUTHUS BHYTPECHHEN MO3WULIMU JIMYHOCTH, MAaTPUOTU3MA, YBAKECHUS
K 3aKOHY W NPaBOIOPSAKY, YEJIOBEKY TpyAa W CTaplIEMy MHOKOJEHHIO, B3aUMHOTO
yBaXXEHUs, OEpPEKHOro OTHOWICHUS K KYJbTYPHOMY HACICAUI0 W TPaJAUIUSM
MHOTOHAlIMOHAJILHOTO Hapona Poccuiickon Pepepanuu, NPUPOE U OKPYKAOUIEH
cpene.

JIngHOCTHBIE PE3yJIbTaThl OCBOCHHUS Yy4eOHOro mpeamera «buosorus» g0JKHBI
OTpaXaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYYArOMIUXCS ~ PYKOBOICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TIO3UIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpPHUEHTAIINI, MO3UTUBHBIX BHYTPEHHUX YOCKIACHUN, COOTBETCTBYIOIINX TPAAUIIMOHHBIM
IIEHHOCTAM POCCUMCKOro OOIleCTBA, PACIIMPEHHE >KU3HEHHOTO OIbITa W OIbITa
JIESITEIIbHOCTA B MPOILIECCE PEAIM3allMM OCHOBHBIX HAIIPABICHUNW BOCIUTATEILHOU
JICATEIIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaxaaHcKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKAAHCKOW TMO3UIIMKM OO0YYalolIerocsi Kak aKTUBHOTO
Y OTBETCTBEHHOTO WIEHA POCCUMCKOTO 0OIIECTRA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX TMpaB W OOS3aHHOCTEH, yBaXEHUE 3aKOHA
Y MPaBOTOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPUYECKOM NAEATEIbHOCTU NPU CO3AAHUM YYEOHBIX
IIPOEKTOB, PEIICHUH Y4E€OHBIX U MO3HABATEIbHBIX 33124, BHIMOJIHEHUU OMOJIOTHYECKUX
DKCIEPUMEHTOB;

CHOCOOHOCTh ONPEACINIATh COOCTBEHHYIO MO3MIMIO MO OTHOIICHHUIO K SIBJICHUSIM
COBPEMEHHOM XKM3HU U OOBICHATD €€;

YMEHHE YYUTHIBaTh B CBOMX JIEUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEM C pa3HbIMU YOEKIEHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMHU
Y COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOLECCE COBMECTHOTO BBIMOJIHEHUSI y4EOHBIX,
IIO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/1a4, YBAXUTEIBHOE OTHOLICHHWE K MHEHUIO
OIIIOHEHTOB MPU OOCYXKAEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO CONECPKAHMS;

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NATPUOTHUYECKOr 0 BOCIIUTAHUSA:

Cc()OPMUPOBAHHOCTh POCCUMCKOM TIpa)TaHCKOH HJIEHTUYHOCTH, MaTPUOTH3MA,
YBOXEHUSI K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHON, ropmoctu
3a CBOM KpaM, CcBOWO PoanHy, CBOM SA3BIK M KyJIbTYPY, IPOLLIOE M HACTOSLIEE
MHOTOHAllMOHAJILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MNPUPOAHOMY HACIEAMI0 M IaMATHHUKaM IPUPOJBI,
JNOCTUXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOIOTHUSAX, TPYE;

CIIOCOOHOCTH OLICHMBAThH BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBJIEHWE W pPa3BHUTHE
OMOJIOrUY, MOHUMAHKWE 3HAYEHHUS] OMOJIOTMHM B MO3HAHUU 3aKOHOB MPUPOJIbI, B KU3HU
YesioBeKa U COBPEMEHHOI' 0 O0IIECTBA;

ujeliHas YOEKIEHHOCTb, TOTOBHOCTh K ClyXeHHI0 OTedyecTBy M €ro 3auuTe,
OTBETCTBEHHOCTH 3a €ro Cyab0Yy;

3) AYXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHUE TYXOBHBIX IIEHHOCTEN POCCUMCKOT0 HAPOJA;

c(hopMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUSI, dTHYECKOTO ITOBEICHUS;

CIIOCOOHOCTh ~ OIIEHMBAaTh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE PpEILICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWYHUBOT'O OYIYIIETO;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POAMUTEIIAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHSATUS LIEHHOCTEW CEMEWHOW >KU3HU B COOTBETCTBHM C TPAAULHUSIMU
HapoaoB Poccuy;

4) 3cTeTHYECKOro BOCIIUTAHHUSA:

ACTETUYECKOE OTHOIICHWEe K MHpPY, BKJIIOYAs OJCTETHKY ObITa, HAYYHOTO
1 TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHHMIA;

MOHUMAaHKE YMOITMOHAIBHOTO BO3ICHCTBHS KUBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPQKCHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHUE ITPOSIBIISITH
KauyecTBa TBOPUYECKON JTMIHOCTH;
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5) pu3u4YeCKOro BOCIIUTAHUSA:

MOHMMAaHUE U peau3alus 370pOBoro M 0e3omacHoro odpasa »KU3HU (370POBOE
MUTaHWe, COOJIIOICHHE THUTHMCHWYECKUX TPABHJI U HOPM, COAJaHCHPOBAHHBIA PEKUM
3aHATHH U OT/bIXA, perysipHas u3ndecKkasi akTUBHOCTH), OEpeKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PH3NYECKOMY U TICHXUYECKOMY
3JI0POBBIO;

MOHMMAaHUE IEHHOCTH TPaBUJI WHIWBUAYAJHLHOTO U KOJJICKTUBHOT'O O€30I1acHOTO
TIOBE/ICHHS B CUTYaIIUSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHHWE TOCJICACTBUI W HENPHUITHE BPEAHBIX NPUBBIYEK (YIOTpPEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KypEHUS);

6) Tpy10BOro BOCTIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE LIEHHOCTU MacTEPCTBA, TPYAO0II00HE;

TOTOBHOCTh K AKTHUBHOH JI€ATENBHOCTH TEXHOJIOIMUECKOM U COLUAIbHOM
HaIpaBJICHHOCTH, CIOCOOHOCTh HWHUIIMUPOBATH, IUIAHUPOBATh U CaMOCTOSITEJILHO
BBITIOJIHATH TaKYIO JCSTEbHOCTD;

MHTEpEC K pa3Iu4HbIM cdepaM MNpoPecCHOHANBHON eATEeIbHOCTH, YMEHHUE
COBEpILIaTh OCO3HAHHBINA BBHIOOP Oyaymiel npodeccuu U peaarn3oBbIBaTb COOCTBEHHBIE
KU3HEHHBIE IJIaHBbI;

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

7) 3KOJIOrH4eCKOro BOCIIUTAHHUSA:

AKOJIOTMYECKH LEJIeCO00pa3HOe OTHOILIEHHWE K MPHUPOJE KaK HMCTOUYHHMKY >KU3HHU
Ha 3emiie, OCHOBE €€ CYILIECTBOBAHMUS;

NOBBIIICHHE  YPOBHS  DKOJOTHYECKOW  KYJIbTYphl: IPUOOpPETEHHE  OIbITa
IJJAHUPOBAHUS ITOCTYNKOB M OLEHKM UX BO3MOYKHBIX IMMOCIEACTBHM U1l OKpPYKarOIIEH
Cpensl;

OCO3HaHUE TJI00ANBHOIO XapakTepa OHKOJIOTMYECKUX MpoOaeM U MyTed Hux
pelIeHus;

CHOCOOHOCTh HCIOJB30BaTh MPHUOOpETacMble MPU W3YYCHUU OWOJIOTUW 3HAHUS
Y YMEHMSI [P PELICHUN IPo0JIeM, CBSI3aHHBIX C PalliOHAJIbHBIM IIPUPOIOIOIb30BaHUEM
(cobmoneHne mMpaBuUil TOBEIEHUS B IPHUPOJE, HANPABICHHBIX Ha COXpPAHEHUE
paBHOBECHS B AKOCUCTEMAX, OXPAHY BUJOB, 3KOCUCTEM, OMOC(EPHI);

AKTUBHOE HENPUATHE IEHUCTBHM, NPHUHOCAIIMX BpE OKPYXKAIOMIEH NPUPOTHOU
cpele, yMEHHE IMPOrHO3UPOBATh HEOIATOMPHUITHBIE 3KOJOTMYECKUE IMOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U IPEAOTBPALIATh UX;

HaJIM4YUEe Pa3BUTOIO HKOJOTMYECKOIO MBIIUIEHUs, JKOJOTMYECKOM KYJIBTYpHI,
OIBITA JIEATEIIBHOCTH JKOJOTMYECKOW HANPABJIECHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
VMU B II03HABATEJIIbHOM, KOMMYHUKATUBHOW W COLIMAJIBHOW IPAKTUKE, TOTOBHOCTU
K Y4aCTHIO B IIPAKTUYECKOU AECATEIBHOCTH IKOJIOTMYECKON HAIIPABICHHOCTH;
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8) HeHHOCTH HAYYHOIr O MO3HAHUS:

c(OPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKM MU OOILECTBEHHOW IpPaKTUKHW, OCHOBAHHOIO Ha JHUAlOre KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJUKYJIBTYPHOM MUDE;

COBEpIIECHCTBOBAHUE S3BIKOBOM M YHUTATENIbCKOM KYJIbTYpbl Kak CpelCTBa
B3aMMOJICHCTBUS MEXY JIFOJbMU U TTO3HAHUSI MUDA;

NOHUMaHUE crieunPUKY OMOIIOTMH KaK HayKH, OCO3HaHUE €€ poiu B GOPMHUPOBAHUU
pallMOHAILHOTO  HAYYHOTO  MBIIUICHUS, CO3JaHUU  LEJIOCTHOIO  MPEACTABJICHUS
00 OKpy’KalollleM MUpE Kak O €IWHCTBE NMPHUPOJbI, YeJIOBEKa U OOIIECTBa, B MO3HAHUU
OPUPOJTHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpOoOJEeM COXpaHEHUs MPUPOAHOTO
paBHOBECHSI;

yOeXJIEHHOCTh B 3HAYMMOCTH OHOJOTMU [ COBPEMEHHON LMBUIIM3AIUU:
oOecrieueHusT HOBOI'O YPOBHS pa3BUTHUSA MEIULMHBL, CO3JAHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX PEIIaTh PECYpCHbIE MPOOJIEMBbl Pa3BUTHUS YEJIOBEUECTBA,
IOUCKAa IyTeH BbBIXOAA M3 IJOOAIBHBIX SKOJIOTMUYECKHUX IpobieM M obecreyeHus
nepexoa K yCTOMYMBOMY PAa3BUTHIO, PAMOHAIBHOMY HCIIOJIB30BAHUIO IMPUPOIHBIX
pecypcoB U (GOPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHWUW B LIENSAX MOBBILICHUS
o0lIeil KyJbTYpbl, €CTECTBEHHO-Hay4HOW TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTu
(YHKIMOHAIBHOW TPaMOTHOCTH 00y4aroumxcsi, GopMUpyeMoi MpHu U3y4eHUU OMOJIOTHH;

NOHMMAaHUE CYIIHOCTH METO/IOB I03HAHMS, UCITOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIOCOOHOCTh MCIOJIb30BaTh MOJy4aeMble 3HAHUS JJIS1 aHAJIM3a U OOBSICHEHUS SIBICHUMN
OKpYXKAroIIEro MHpa U IPOUCXOMAIIMX B HEM H3MEHEHUH, YMEHHE JIeaTh
O00OCHOBAaHHbBIE 3aKJIOYEHUSI HAa OCHOBE HAy4YHBIX (PAKTOB M HUMEIOIIMXCS JaHHBIX
C LIeJIbIO MOJTYYEHUsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATEIBHO UCIIOIb30BaTh OMOJOTMYECKUE 3HAHUS [Tl PEILICHUS
po0JIEM B peasibHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAHME LEHHOCTH HAYYHOM JESITEIbHOCTH, TOTOBHOCTh OCYILECTBISATH
IPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATEIbHOCTh MHAMBUYaJIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY O0PAa30BaHUIO U CAaMOOOPA30BAHHUIO,
K aKTUBHOMY MOJIYY€HHUIO HOBBIX 3HAHUM MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMHU
MOTPEOHOCTSAMM.

B mponecce noctukeHUs JTUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS O0y4aroIIMMUCS
IporpamMMsbl 10 OMOJIOTUU HAa YPOBHE CPEAHET0 OOLIEro 00pa3oBaHUs y 00y4arOIIMXCs
COBEPLLIEHCTBYETCS] SMOLIMOHAIbHBINA UHTEJUIEKT, TPENOoaraloumii c(hOpMrupOBAHHOCTS!

CaMOCO3HaHMs, BKJIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE 3MOLIMOHAIBHOE
COCTOSIHUE, BUAETh HAIIPABJICHUS Pa3BUTHSA COOCTBEHHON 3MOLMOHANBHOU c(epbl, ObITh
YBEPEHHBIM B ce0g;

CaMOpEryJIMpPOBaHMs, BKJIOYAIOIIETO CaMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE IOBEJEHUE, CTIOCOOHOCTh aIallTUPOBATHCS K AMOILMOHATILHBIM
U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEH MOTHMBAIIMK, BKIIOYAIOMIEH CTPEMJICHUE K JIOCTHXKEHUIO LIEJIH
U YCIIEXYy, ONTUMHU3M, HHUIMATUBHOCTb, YMEHHE JICMCTBOBATb, MCXOJS W3 CBOMX
BO3MOXKHOCTEH;

SMIIaTHH, BKJIIOYAIONMIEH CIIOCOOHOCTH ITOHMMAaTh SMOIMOHAJIBLHOE COCTOSHHUE
JIpPYrUX, YYUTHIBATH €ro TIPU OCYIIECTBIEHWH KOMMYHHKAIUHM, CIIOCOOHOCTH
K COUYBCTBHUIO U CONEPE)KUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAaMBaTh OTHOILICHUS
C APYTHMHU JIIOJIbMU, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE pe3yibTaThl OCBOEHHS y4deOHOro mnpenmera «buonorus»
BKJIIOYAIOT:  3HAa4MMble i1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOyYArOIIMXCS
MEXIUCUUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIleHaydHble TOHATHUS, OTPAKAIOIINE
[[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CTIeUU(UKY METOZ0B IO3HAHUS, UCIIOIb3yEeMBbIX
B €CTECTBEHHBIX HayKax (BEIEeCTBO, PHEprus, SBICHUE, IMpOIlecc, CHCcTeMa, HAayYHBIN
¢daxkT, NPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, HCCIeI0BaHMUE,
HaOJII0IeHUE, U3MEPEHUE, SIKCIIEPUMEHT U APYruX), YHUBEpCAIbHbIE yUEOHbIE NEUCTBUS

(To3HaBaTEebHBIE, KOMMYHUKaTHBHBIC, PETYISTUBHEIC), 00eCIeYnBaroIne
dbopMupoBanue (PyHKIIMOHAITLHONH TPAaMOTHOCTH W  COIMAIBLHONH  KOMIICTCHITMH
o0y4Jaromuxcs, CIIOCOOHOCTH o0ydJaromuxcs UCIIOJIb30BaTh OCBOECHHBIE

MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCAJIbHbIE YyueOHbIC
JICVCTBUSA B IMO3HABATEILHOW M COLMATILHOM MTPAKTHUKE.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble joruueckue 1eCTBUS:

CaMOCTOATENFHO (OPMYIUPOBATh U AKTYaIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCITIOJIb30BaTh MPU OCBOCHWH 3HAHUI MPUEMBI JOTMYECKOr0 MBILUICHHS (aHaIu3a,
CHHTE3a, CPaBHEHUS, KJIacCHU(PUKAIIH, 0000IIEHNS ), PACKPBIBATH CMBICT OMOJIOTHIECKUX
NOHATUN (BBIACIATh WX XapaKTEepHble MPHU3HAKHU, YCTAHABIIMBATh CBS3U C JPYTUMH
MIOHSATUSIMU);

ONPENETATh LN IEATEIIbHOCTH, 3aJ1aBast MapaMeTpbl U KPUTEPUU UX JOCTHKECHHUS,
COOTHOCHUTD PE3YyJIbTATHI AEATEILHOCTH C ITOCTABJICHHBIMU LESIMU;

MCITIOJIb30BaTh OUOJIOrMYECKUE MOHATHS 151 OOBSICHEHUS (PAKTOB U SIBJICHUI AKUBOI
IPUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHAYKTUBHBIC, N€IyKTUBHBIC, M0 AHAJIOTUN),
BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOpPEYHUST B pacCMaTPUBAEMbIX SIBJICHUSX,
(bopMyIHpPOBaTH BHIBOBI U 3AKITIOUCHHUS;

NPUMEHSTh CXEMHO-MOJEJbHBIE CPEACTBA JJIA MPEACTABICHUS CYIIECTBEHHBIX
CBSI3€M U OTHOIIECHUHN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTAX, a TAaKKe MPOTHUBOPEUUI
pPa3HOTr0 POja, BHIABICHHBIX B PA3IMYHBIX HHPOPMAIITMOHHBIX UCTOYHHKAX;

23
[okymeHT co3aaH B anekTpoHHon chopme. Ne Corn 120 ot 28.04.2026. VcnonHuTens: KOHycosa 3.H. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 23 u3 89. CtpaHuua cosfaHa: 28.04.2026 18:23 =¥ TATAPCTAH



denepanbhast pabouas nporpamma | buosorus. 10—11 kmaccsr (6a30BbIid yPOBEHB)

pa3pabarbiBaTh IUJIaH pEIIEHUS MPOOJEMbl C YYETOM aHaju3a HMEIOIIMXCS
MaTepHUabHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESATEIBHOCTb, OLECHHUBATH COOTBETCTBUE PE3YJIHTATOB
L[EJIIM, OLICHUBATh PUCKH IOCIIEICTBUN €S TEIbHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATh PabOTy B YCJIOBHUSIX PEajbHOI0, BUPTYAIbHOIO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

Ba3zoBrble ucciienoBarejbLCcKue 1eHCTBHA:

BJIQJICTh HaBBIKAMU Y4YEOHO-HCCIIEIOBATEILCKON W TMPOEKTHOM JESATEIbHOCTH,
HaBbIKAaMM  pa3pelieHuss npoliieM, o001anaTh CHOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOATEJbHOMY MOHUCKY METOJOB PELICHUS MPAKTUYECKUX 3a7ad, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BATh PAa3JIMYHBIE BUABI IEITEABHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHUIO B YUEOHBIX CUTYAIUAX, B TOM YHUCIC
MIPU CO3JaHUU YYEOHBIX U COIIUATILHBIX POEKTOB,;

dbopMupoBaTh HAy4YHBI THUI MBIIUICHUS, BIAJCTh HAYYHOW TEPMHUHOJIOTHUCH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTH U (HOPMYIIMPOBATH COOCTBEHHBIE 3a/1a4W B 00pa30BaTEIbLHOMN JIEATETbHOCTH
Y KU3HEHHBIX CUTYalUsIX;

BBISIBJIAITh IPUYMHHO-CJIEICTBEHHbBIE CBSA3U U aKTyaJu3UpPOBATH 3a7auy, BbIIBUTaTh
TUIIOTE3Y €€ PEUICHUS], HAXOJIUTh apryMEHTHI JUIsl IOKa3aTEIbCTBA CBOUX YTBEPKIACHUM,
3aJlaBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATH TOJYYEHHBIE B XOJ€ PEUICHUS 3a/aud pe3yibTaThl, KPUTHUYECKU
OILICHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATH LieJICHANPABICHHBIN MOMCK TIEPEHOCA CPEJCTB U CIIOCOOOB AeMCTBUS
B ITpo(heCCHOHATBLHYIO CPENy;

YMETh TEPEHOCHTHh 3HAHUS B I[IO3HABATEIHHYI0 M MPAKTHYECKYI0 O001acTH
KU3HEAEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIE UJIEHU, MTPEIJIAraTh OPUTUHAIBHBIE TTOAXOAbI U PEIICHUS, CTABUTh
poOJIeMbl U 33J1a4H, IOMyCKAIOIKe albTepPHATUBHBIC PEIICHMUS.

Pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HWH(MOpManuu (TEKCTe y4eOHOro
OCOOUs, HAYYHO-TIONYJIAPHOM JIuTEepaType, OMOJIOrMUEeCKUX CIOBApAX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHanM3upoBaTh HHQOpPMAIUIO
pa3IMYHbBIX BUAOB U (DOPM MPE/ICTABICHUS, KPUTUUECKUA OIICHUBATH €€ JJOCTOBEPHOCTh
Y HETIPOTUBOPEUYUBOCTH;

dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METO/bI MPU TTOMCKE U 0TOOpE
ouosornueckoi nHpopmairu, HeoOXOAUMOM 1JIsI BBITIOJHEHUS YUeOHBIX 3a]1a4;
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OpuoOpeTaTb  ONBIT  MCIOJIB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBaTh KYJIbTYPY AKTUBHOI'O MCIOJIb30BAHUS Pa3IMUHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENFHO BBIOMPATh ONTUMAIIbHYIO (POpMY IPEICTABICHUS OMOJOrHUYECKON
uHpopmalu (CXeMbl, rpapuKy, JUarpaMMbl, TaOJIULbI, PUCYHKH U APYTOE);

UCII0JIb30BaTh HAYYHBIN SA3BIK B KQUECTBE CPEJICTBA MpU padOTe ¢ OMOJIOTUYECKOM
uHpopmaleil: NpUMEHATh XUMHUYECKHEe, (U3MUYECKHME M MATeMATHYECKUE 3HAKU
U CHMBOJIBI, bopMybl, ab0OpeBuarypy, HOMEHKJIATYpYy, UCIIOJIb30BaTh
U TipeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJIATHOCTH;

BJIaJIeTh HABBIKAMHU DPACIO3HABAaHUS M 3aIIUTH MHPOpMAIUU, UH(POPMAIIMOHHOM
0€30IMaCHOCTH JTUYHOCTH.

KoMMyHHKATHBHbIE YHHUBepPCaJIbHbIE y4eOHbIe 1elCcTBUs
Oo0wenue:

OCYIIECTBIIATh KOMMYHHUKAITMU BO BCeX cdepax >KU3HU, aKTHBHO Yy4acTBOBATh
B JIAAJIOTE WM JUCKYCCHHM TIO CYIIECTBY OOCYXIaemol TeMmbl (YyMEHHE 3a]1aBaTh
BOMPOCHI, BHICKA3bIBATh CYXKJICHUSI OTHOCUTEIILHO BBHITIONHEHUS TMpeJiaracMoi 3aJauu,
YUUTBIBATh WHTEPECHl M COTJACOBAHHOCTb MO3UIMH JIPYrMX YYaCTHUKOB Juajora
WM TUCKYCCHUN);

pacrnio3HaBaTh  HEBepOaJIbHBIE CpEICTBA  OOIIECHMS, TIOHMMAaTh 3HAYCHUE
COLMATILHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(MIUKTHBIX CUTYaIlMi, YMETh
CMSATYATh KOH(QIMKTHI K BECTH TIEPETOBOPHL;

BJIQICTh PA3MMYHBIMU CIIOcO0aMH OOIIEHUS W B3aUMOJCHUCTBHUS, ITOHUMATH
HaAMEPCHHS JIPYTUX JIIOJCH, TPOSBIATh YBAXUTEIHHOEC OTHOIICHHE K COOECEIHUKY
U B KOppeKTHOU (hopme GopMyIHpOBaThH CBOM BO3PAKCHHS;

pa3BEepHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM S3BIKOBBIX
CpPEACTB.

CoBMmecTHas HEATCJIBbHOCTD:

MOHMMATD U MCTIOJIb30BaTh MPEUMYIIECTBA KOMAHHOW U UHIMBUyaJIbHOU pabOThHI
IIPH PEIICHUN OMOJIOTHYECKOM TPOo0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHUS
IrpynnoBbIX (POPM B3aWMOZIECHCTBUS MIPU PELICHUN Yy4eOHOM 3a1a4H;

BBIOMPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBHUI C yU€TOM OOILIUX UHTEPECOB
Y BO3MO>KHOCTEH Ka)KJI0T0 YIEHA KOJUIEKTUBA;

IPUHUMATh L€ COBMECTHOU JIEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
JIEUCTBUSI 10 €€ TOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUM, pACHPEAEIIATH PO C YUETOM
MHEHUN YyYaCTHUKOB, 00CYXJaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLICHMBAaTh KAaue€CTBO CBOEr0 BKJIAJa U Ka)XJOr0 y4aCTHHKA KOMaHJbl B OOIIMIA
pe3ynbTar 1o pazpadoTaHHBIM KPUTEPHUSIM;

npenjaratb  HOBBIE NPOEKTHI, OIEHMBAaTh HJEM C TO3UIUU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYMMOCTH;
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OCYHICCTBILATH ITO3UTHBHOC CTPATCTHUYCCKOC IMTOBCACHUC B PA3JIMYHBIX CUTYAllUAX,
IIPOABJIATE TBOPUCCTBO U B006pa)K€HI/Ie, OBITH HMHHUIIMATHUBHBIM.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

UCMOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA U1 BBISIBICHUS MPOOJIEM M MX PELIEHUS
B )KM3HEHHBIX U YU€OHBIX CUTYAIUIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH LIEJIEBBIE U CMBICIOBBIE YCTAHOBKU
B CBOMX JICMCTBUSAX M MOCTYNKaX MO OTHOLIEHUIO K )KUBOW MPUPOJIE, CBOEMY 310POBBIO
Y 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO ~ OCYLIECTBIIATh  ITO3HABATEIbHYI) JIEATEIBHOCTh, BBISBIIATH
npoOseMbl, CTaBUTh M (HOPMYJIHMPOBATH COOCTBEHHBIE 3aJaud B 00Opa30BaATEIbHOM
NEATEIIbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIFHO COCTaBIIATh IUIAH PEUICHHS] MPOOJEMBI C YYETOM HMEIOLIUXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH ¥ MPEATIOYTECHUN;

JaBaTh OLIEHKY HOBBIM CUTYALUsIM;

paciupsTh paMK{ yueOHOIro IpeaMeTa Ha OCHOBE JIMUHBIX IPEIIOUYTEHUMH;

JieNaTh OCO3HAHHBIM BbIOOpP, apryMeHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTb
3a pELIECHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO M MPOSBICHUIO MIMPOKON APYAUIMU B Pa3HbIX
00JacTsIX 3HAHMM, TOCTOSIHHO IMOBBIIIATH CBOM OOpa3oBaTENbHBIM M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIB:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTHBBI B JESITEILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIETISIM;

BJIaJI€Th HABBIKAMU I1O3HABATEJIbHON pe(IEKCUU KaK OCO3HAaHUs COBEpIIAEMBbIX
JNEHUCTBUM M MBICIMTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB MU OCHOBAHMM, MCIIOJIb30BaTh
npueMsbl peIeKCUH ISl OLUEHKH CUTYalluu, BbIOOpa BEPHOTO PEILLEHUS;

OLICHMBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIIECHUS 110 UX CHHKEHHUIO;

MIPUHUMATh MOTHBBI U @pT'yMEHTHI IPYIUX NPY aHAIU3€E PE3YIbTaTOB AEATEIbHOCTH.

IIpunsTue ceds u aApyrux:
IPUHUMATh ce0sl, MIOHUMasi CBOM HEJOCTATKH U JIOCTOUHCTBA;
IIPUHUMATh MOTHUBBI U aPTYMEHTBI APYTUX [IPU aHAIM3€E PE3YIIbTATOB IS TEIBHOCTH;
MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;
pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIUU JPYTOro YeJIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmetHbie pe3yabTaThl ocBoeHUs nporpamMmmbl COO mo Ouonoruu Ha 0a30BOM
YpOBHE BKJIIOYAIOT crienuduueckue g ydeOHoro mnpeamera «buonorus» HaydHble
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3HAaHUS, YMEHUS U  CIOCOOBl  JEMCTBHM 1O  OCBOEHHIO, HHTEPIPETALUU
U TpeoOpa3OBAHMIO 3HAHWUM, BHUJIBI JEATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS H
NPUMEHEHUIO 3HAHUI B Pa3IMYHBIX YYEOHBIX CHUTYallMsX, a TaKXe B peaJbHBIX
KU3HEHHBIX CUTYyalUsX, CBSA3aHHBIX C Ouojorueil. B mporpamme mnpeameTHble
pe3yabTaThl IPEJCTABICHBI 10 TOAAM 00yUYEeHHUS.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 10 kiacce
JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUIN O MECTE U POJIU OMOJIOTMH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI
MHpa U HAy4yHOTO MHUPOBO33PEHHMS, O BKJAJI€ POCCUMCKUX U 3apyOEKHBIX yUEHBIX-
OMOJOroB B pa3BUTHE OHOJOTUMH, (PYHKIUMOHAILHOH TI'pPaMOTHOCTHM YeJOBEKa
JUISl peLIEHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJECP)KaHUE OMOJOTUYECKUX TEPMUHOB M TOHSITHMA: KU3Hb,
KJIETKA, OPTaHu3M, MeTa00m3M (0OMEH BEIIECTB M MPEBPAIICHUE YHEPTUH ), TOMEOCTa3
(camoperyssiiusi), ypoBHEBas OpraHU3allds >KUBBIX CHUCTEM, CaMOBOCIIPOM3BEIICHUE
(penponykuus), HacAEACTBEHHOCTb, U3MEHUUBOCTb, POCT U Pa3BUTHE;

YMEHHE M3Jaratb  OHMOJOrMYEeCKMe Teopuu  (KJIETOYHAs, XPOMOCOMHas,
MYTallMOHHAsA, LEHTpaJIbHAs J10rMa MOJEKYJSIpHON Ouosorum), 3akoHsl (I'. Mengens,
T. Moprana, H.W1. BaBuiioBa) u yuenus (0 IEeHTpax MHOTOOOpa3us U MPOUCXOKICHUS
KyJabTypHbIX pacteHuid H.M. BaBuioBa), omnpenensiTe TpaHULbl UX HPUMEHHUMOCTH
K JKUBBIM CHCTEMaM,;

YMEHHE BJAJE€Th METOJaMHM HAyYHOrO I[IO3HAHWS B OWOJOTMM: HaOIIOACHHUE
U ONHCAHHWE >KHUBBIX CHCTEM, MPOLECCOB M SBJICHWI, OpraHu3alusi W MPOBEICHUE
OMOJIOTUYECKOT0 JKCIEPUMEHTA, BBIIBUKEHHE THUIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH
MEXIY HCCIEAYEeMbIMH BEJIUYMHAMHU, OOBSICHEHUE MOIYYEHHBIX PpE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHSATHW, TEOPHUM M 3aKOHOB, YMEHHE [I€JIaTh BBIBOJbI
Ha OCHOBAHUU IOJYYEHHBIX PE3YIIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKKM BHPYCOB, KJIETOK IPOKAPUOT
U DJYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
mporieccoB: OoOMEHa BEIIECTB W NPEBpAIICHHs] SHEPruUM B KIETKe, (PoTocuHTE3a,

IJIACTHYECKOTO u YHEPreTHICCKOTO oOMeHa, XEMOCHHTE3a, MHTO3a,
Meio03a, OIIOAOTBOPEHUS, Pa3MHOKEHMS, WHIWBHIYAIBHOTO pa3BUTHUS OpraHu3Ma
(oHTOTEHE3);

YMEHHE NPHUMEHSATh TMOIYYEHHBbIE 3HAHUA I OOBSICHEHUS OHOJIOrMYECKUX
IIPOLIECCOB M SIBJIEHUH, JUUISl IPUHATHSA PAKTUYECKUX PELICHUN B IOBCEAHEBHOM KU3HU
C LIeJIbIO 00ecTieueHus: 6€30MaCHOCTH CBOETO 3710POBbS U 3/I0POBbS OKPYKAIOIINX JFOACH,
COONIOAEHUS HOPM TPAMOTHOTO TIOBEICHHMS B OKPYXKAIOIIEH NpPUPOJHON cpene,
NOHMMaHUE HEOOXOJMMOCTH MCIOIb30BaHUS JIOCTHXKEHUI COBPEMEHHON Ouojoruu
¥ OMOTEXHOJIOTUH ISl pallMOHATBHOTO MPUPOIONOJIL30BAHMUS;
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yYMEHHE pellaTh 3JEMEHTapHbIE T'€HETUYECKUE 3aJjadyd Ha MOHO- U AUTHOPUAHOE
CKpEILMBAaHUE, CIEIICHHOE HAaclel0BaHUE, COCTaBJIATb CXEMbl MOHOTHOPUIHOIO
CKpEIMBAaHUS JJIs IIPEACKA3aHUs HACJIEJOBAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHUE BBINOJIHATH JIAOOPATOPHBIE U MPAKTHUECKHUE pabOThl, COOII0AATh IpaBUia
npu paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHE  KPUTUYECKH  OLUEHUBATh W  HMHTEPIPETUPOBATH  MH(OpMAIUIO
OHMOJIOTUYECKOr0 COAEPKAHMSI, BKIIOYAIOU[YIO ICEBAOHAYYHbIC 3HAHMS U3 Pa3IMYHBIX
MCTOYHUKOB (CpeicTBa MaccoBOM HWH(OpMaIMM, HAyYHO-MOMYJSIPHBIE MarepHuabl),
TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEIOBaHUM B  OHONOTUH, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIEHUs, 00001mas
OMOJIOTUYECKYIO MH(POPMAIIMIO M3 HECKOIbKUX HCTOYHHMKOB, IPAMOTHO HCIOJIb30BaTh
MOHSATUMHBIN anmapaT OMOJIOTHUH.

[IpenmeTHble  pe3yabTaThl  OCBOEHUA  ydyeOHoro mnpeaMera  «buonorus»
B 11 Ki1acce NOKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTMH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHPOBAHWUU COBPEMEHHON €CTECTBEHHO-HAYUYHOW KapTHUHBI
MHUpa U HAay4YHOTO MHPOBO33PEHUS, O BKJIAJAE POCCHMCKUX M 3apyOEKHBIX Yy4EHBIX-
OMOJIOTOB B  pa3BUTHE OWMONOTUM, (PYHKIMOHAIBHOM TPAMOTHOCTH  4YeJIOBEKa
JUTS pelieHUs KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPHIBATh COJEPKAHHE OMOJOTUYECKUX TEPMUHOB M TIOHSITHH: BHJI,
MOMYJISAIUsA, TEeHO(POH, DBOJIONUSA, JBIKYIIUE CHIbI ((PaKTOpbl) DBOJIIOIHH,
MPUCIIOCOOJIEHHOCTh  OPTaHW3MOB, BHJ000pa30BaHUE, DJKOJOTHYECKUE (PAKTOPHI,
IKOCHCTEMA, MPOAYIEHTHI, KOHCYMEHTHI, PEAYyLEHThI, e MUTAHUSA, SKOJIOTHYECcKas
nMpamMuia, OUoreoieHos, onocdepa;

yMEHHE Hu3Jlaratb OMoJoruyeckue Teopuu (dBonmoronHas teopust Y. [lapBuna,
CHUHTETUYECKAsi TEOpHUsl DBOMNIOLMH), 3aKOHBI W 3aKOHOMEPHOCTH (3apOJBIILIEBOTO
cxonctBa K.M. boapa, depenoBaHus TIaBHBIX HAINpPABJICHWM W IyT€W HBOIIOLHAU
A.H. CesepuioBa, yuenns o 6uochepe B.M. BepHaackoro), onpeaensarb TpaHUIBI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BJAJE€Th METOJaMH HAy4YyHOTO I[I03HAHUS B OWOJOTHM: HAOIIOACHUE
U OIMCAaHUE JKUBBIX CUCTEM, IPOLIECCOB M SIBICHUM, OpraHu3alus U IpPOBEICHUE
OMOJIOTUYECKOT0 JKCIEPUMEHTA, BBIIBUKEHHE TUIIOTE3bl, BBISBICHHE 3aBUCHUMOCTHU
MEXIY HCCIEIYeMbIMU BEJIMYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX PE3yJIbTaTOB,
UCTIOJIb30BAaHHBIX HAYYHBIX TOHSATUH, TEOPUH M 3aKOHOB, YMEHHE JENaTh BBIBOJBI
Ha OCHOBAHUH TOJTY4E€HHBIX PE3yJIbTATOB;

YMEHUE BBIJENIATH CYIECTBEHHBIC MPU3HAKH CTPOCHHS OMOIOTUYECKUX OOBEKTOB:
BUJIOB, TMOMYJISIIMI, TPOIYIIEHTOB, KOHCYMEHTOB, pEAYyIIEHTOB, OHOTeOIeHO30B
¥ 9KOCHCTEM, OCOOEHHOCTH IMIPOLIECCOB: HACIIEICTBEHHONW U3MEHUUBOCTH, ECTECTBEHHOTO
oTOopa, Bu1000pa30BaHus, IPUCIIOCOOIEHHOCTH OPTaHU3MOB, TEUCTBUS SKOJIOTMYECKUX
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(GakTOpOB Ha OpraHU3Mbl, IMEPEeHOCa BEUIECTB W IOTOKA JHEPrUU B HKOCUCTEMAX,
AHTPOIIOT€HHBIX U3MEHEHUH B HKOCHCTEMax CBOEW MECTHOCTH, KPYroBOPOTa BEILIECTB
1 OMOT€OXMMHUYECKHUX ITUKIIOB B Onocdepe;

YMEHHE NPUMEHSTh TMOJIYyYEHHBIC 3HAHUA I OOBSICHEHUS OUOJIOTMYECKUX
TIPOIIECCOB | SBJICHUH, JJISl IPUHATHS MPAKTHYCCKUX PEIICHUN B MTOBCEIHEBHOMN KU3HH
C IIEJIBbIO 00ecTieueHust 0€30MaCHOCTH CBOETO 37I0POBbS U 3/I0POBbST OKPY>KAIOIINX JFOACH,
COOJIIOJIEHUSI HOPM TPaMOTHOTO TOBEACHHS B OKpYXAloIIedl NpUpOAHON cpee,
MOHUMaHHE HEOOXOJUMOCTH HCIOIB30BaHUS JOCTH)KCHHI COBPEMEHHOW OWOIIOTHH
JUTSL palliOHAIBHOTO TTPUPOIOTIOIB30BAHMS;

YMEHHE pelIaTh >SJEMEHTAapHbIC OWOJOTHYECKUE 3a7a4M, COCTABIIATH CXEMBI
MepEeHOCca BEUIECTB U YHEPTUH B IKOCHCTEMAX (LI€MU MUTAHMUS);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U MPAKTHUECKHUE pabOThl, COOIIOAATh IpaBUia
npu paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHE  KPUTUYECKM  OLEHHMBATh W  HMHTEPIPETHPOBATH  MHGOPMAILIHIO
OMOJIOTHYECKOT0 COJEPIKAHMS, BKIIIOYAIOLIYIO MCEBIOHAYYHbIC 3HAHUS U3 Pa3IMUYHBIX
MCTOYHHUKOB (CpeAcTBa MaccOBOM HWH(OpMAaIMU, HAyYHO-MOIYJSIPHBIE MaTepHalbl),
paccMaTpHuBaTh III00aIbHBIEC SKOJIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
110 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

YMEHHE CO3/laBaTh COOCTBEHHBbIC MHCHMEHHBIE W YCTHBIE COOOIIEHUs, 00001Ias
OMOJOTHYECKYI0 MH(OPMAIINIO U3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJb30BATh
MOHATUWHBIN anmapat OUOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Haunmenosanue
Ne KomnuectBo OcCHOBHBIE BUIBI 1€ATEIbHOCTHA
pPa3aeiioB U TEM [IporpammMHoOe copepxanue
n/m 4acoB o0 yyaroumxcs

y4e0HOT 0 TIpeIMeTa
Tema 1. buosiorus kak Hayka

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBs3u 6uonaoruu PackpeiBath coaepxaHne TEPMUHOB
HayK C OOIIIECTBEHHBIMU, TEXHUYECKUMH Y TIOHATUHN: HAYYHOE MUPOBO33PEHUE,
1 IPyTUMU €CTECTBEHHBIMU HAayKaMH, Hay4Has KapTHHA MHUpAa, HAY4YHBIH MCTOL,
bunocoduel, peuruen, STUKOH, THIIOTE34, TCOPHA, METOMIBI

HCCIICIOBAHUS.
XapakTepu3oBaTh OUOJIOTHIO KaK HAYKY,
€€ MECTO U POJIb CPEIN APYTUX
€CTECTBEHHBIX HAYK.

[lepeuucnsate pazaensl OMOIOTHN

B COOTBETCTBHE C OOBEKTAMU U3yUCHUSI.
HaspiBaths BaxkHEHINE OTpaciu
OMOJIOTMYECKUX 3HAHUM U 3aa4H,
crosiue nepen ouosnorueit XXI B.

ACTETUKOM U mpaBoM. Posb Ouonoruu

B (hOpMHUPOBAHUM COBPEMEHHON HayYHOM
KapTUHbI MUpa. CucreMa OMOJIOTUYECKUX
HayK.

Hemoncmpayuu:

Hopmpemuwi: Y. [{apBun, I'. Mennaens,

H. K. Konbuos, /. Yorcon u @. Kpuk.
Tabauywvl u cxemor: «MeTOIBI IO3HAHUS
YKUBOU IIPUPOJIBI»

1.2 | Metoabl mo3HaHUs 1 MeTo1bl MO3HAHUS KUBOU PackpeiBath copepkaHne TEPMUHOB

YKUBOM MPUPOIBI pUPOIbI (HAOIIOACHUE, Y TIOHSITUW: HAYYHBIA METOJl, METOMBI
AKCIIEPUMEHT, OMUCAHHUE, HCCJICOBAaHUS.
HU3MepeHue, Kiaccuukarms, XapakTepru3oBaTb OCHOBHBIE METOJIbI
MO/JICJIMPOBAHUE, CTATUCTUYECKAS TTO3HAHMS )KMBOM TIPUPOJILI: HAOIIOICHUE,
00paboTKa JTaHHBIX). AKCIIEpUMEHT, ONKCAHUE, U3MEPEHUE,
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Hemoncmpayuu:

Tabauywvl u cxemol: «MeTOABI TO3HAHUS
YKUBOM IIPUPOIBDY.

Jlabopamopusie u npakmuueckue
pabomuwl:

[TpakTnueckas padora Ne 1.
«Mcronb30BaHUE Pa3IMYHBIX METOOB
MIPU U3yYEHUH OMOJIOTUYECKUX
OOBEKTOBY»

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

Hroro yacoB no reme

2

Tema 2. 7ZKuBble cCHCTEMbI U X OPTraHU3ALUS

2.1 | buonoruueckue
CHUCTEMBI, ITPOLIECCHI
1 UX U3Y4YCHUE

1

Kusble cuctembl (OMOCUCTEMBI)
KaK TIpeIMET U3YYeHUs] OUOJIOTHH.
OTnHMuune KUBBIX CUCTEM

OT HEOPTAHUYECKOMN ITPUPOJIBI.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YPpoBHH OpraHu3anuu
OHOCUCTEM: MOJEKYJISIPHBIN,
OpPraHOWTHO-KJIETOYHBIH,
OpraHU3MEHHBIN,
NOMYJISIIIMOHHO-BUI0BOM,
DKOCUCTEMHBIN
(OuoreoreHOTHYECKUH),
ourochepHbIii.

Haykwu, nzydaromime 6MoCcucTeMBbI
Ha Pa3HBIX YPOBHSAX OpraHU3aIINH.

PackpbiBaTh conepxaHue TEPMHUHOB

Y TIOHATH: cucTeMa, OuoJIoruyecKast
CUCTEMa, DJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA YKHBBIX CUCTEM,
oOMeH BEIIeCTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACICICTBEHHOCTb,
U3MEHYHBOCTD, Pa3IPAKUMOCTh,
HHEPro3aBHUCHUMOCTb, YPOBHH
OpraHu3aIy XU3HU (OMOCUCTEM).
XapakTepu3oBaTh MPUHITUTIBI
OpraHu3aly OMOCHUCTEM: OTKPBITOCTH,
BBICOKAs yMOPSJI04EHHOCTbD,
caMOperyJsiiys, UePapXUIHOCTb.
[lepeuncnsaTe yHUBEpCAbHBIE CBOMCTBA
’KUBOTO: €IMHCTBO XUMUYIECKOTO
COCTaBa, pPa3ApaKUMOCTh, ABHKCHHE,
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Hemoncmpayuu:

Tabnuywt u cxemovr: «OCHOBHBIE
IPU3HAKU JKU3HU», «Y POBHU
OpraHU3alMK KUBOU TPUPOIBDY.
Mogaens monekynsl JJHK

roMeocTas, poCT U pa3BUTHE,
HACJIEZICTBEHHOCTh, N3MEHUYUBOCTD,
ABOTIOLNS (IIPHCIIOCOOJICHHE

K U3MEHSIOIINUMCS YCIIOBUSM).
[TpuBOANTH TIPUMEPHI OMOCHUCTEM
pa3HOr0 YPOBHSI OpTraHHU3aIiH

U CpaBHUBATh MPOSIBJICHUSI CBOICTB
’KUBOTO Ha Pa3HbIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE MPOLIECCHI,
MIPOTEKAIOIINE B OMOCUCTEMAX:
OOMEH BEIIECTB U MPEBPALLEHUE
SHEPTHH, CAMOBOCIIPOU3BEICHNE,
caMOperyJisilus, pa3BUTHE.
Cobumonath mpaBuiia OEpeKHOTO
OTHOIICHUS K )KUBOU MPUPO/IE

Hroro uacoB 1o reme

1

Tema 3. XumMu4eckni COCTaB U CTPOCHHE

RJIE€TKHA

3.1 | XuMH4YeCKHil COCTaB
KkineTku. Boma
Y MUHEpaJIbHBIE COJIU

1

XHMMHUYECKUH COCTaB KJICTKH.
XHMMHUYECKHE DJIEMEHTHI:
MaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Bona n MuHepanbHbBIE BEIECTBA.
OYHKIIMU BOJIbl U MUHEPAIbHBIX
BelllecTB B KieTke. [lonnepxxanue
OCMOTHYECKOro OanaHca.
Jemoncmpayuu:

Juaepammol: «Pacnpenenenue

XUMHUYCECKHX DJIEMECHTOB B HE)KHBOM

PackpeiBaTh conmepikanne TEPMUHOB

Y TIOHSTHUI: DJIEMEHTHI-OMOTEHBI,
MaKpORJIEMEHTHI, MUKPOJJIEMEHTHI;
MUHEpATbHBIC BEIECTBA, MOJICKYJIa
BOJIbI KaK JTUTIOJb, BOJOPOIHBIE CBS3H;
ruApopUIbHBIE U TUAPOPOOHBIE
BEIIECTBA.

Jloka3bIBaTh €IUHCTBO AJIEMEHTHOIO
CcOCTaBa KakK OJHO U3 CBOMCTB JKHBOTIO.
Pacripenensate XuMuIeCKUE 71E€MEHTHI
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npupoae», «PacnpeneneHue XUMUIECKUX | TTO TPYITIaM B 3aBUCHMOCTH
AJIEMEHTOB B >KHBOM MPUPOJIE». OT KOJIMYECTBEHHOTO MPEICTABUTEIHCTBA
Tabauyel u cxemvl: «Ilepnonnueckas B OPraHU3Me€; XapaKTepU30BaTh POIb
Ta0JIUIIAa XUMUYECKUX DJIIEMEHTOBY, OTJICIHHBIX JIEMEHTOB.
«CTpoeHre MOJICKYIIBI BOJIBI) BBISABIIATE CBSI3b MEXKIY COCTaBOM,
CTPOCHUEM MOJICKYIIBI XUMHUYIECKOTO
COEJIMHEHHUS U eT0 PYHKIUSMH B KIIETKE
3.2 | benku. CoctaB u benku. CocraB u cTpoeHue OeIKOoB. PackpbiBaTh cojiepxaHue TEPMHUHOB
CTpOeHHE OEJIKOB AMMHOKHCIIOTBI — MOHOMEPBI OEJIKOB. U TIOHSITHIL: O€JIKH, OJTUMEPBI,
HezameHnnmbie 1 3aMeHUMBbIE MOHOMEPHBI, AMUHOKHCJIOTHI, IIETITHTHAS
AMUHOKHUCIIOTHI. AMUHOKHUCIOTHBIH CB$I3b, OJUIENTHU/, ICHATYPALIHSL.
COCTaB. YPOBHH CTPYKTYpbI O€IKOBOM XapakTepu3oBaTh OCIKH KaK KJIacc
MOJICKYJIbI (TIEpBUYHAS, BTOpUYIHAS, OpPTaHWYECKUX COCTUHEHU;
TPETHYHAS ¥ YETBEPTUIHAS CTPYKTYpa). | KIacCH(PHUIMPOBATH UX IO CTPOCHHIO
XHUMHUYECKUE CBOMCTBA OEIIKOB. (rnoOyinsipHble U pUOpUILIIpHBIE OETIKH ),
buonoruueckue GhyHKIUNU OEIKOB. MEPEUYUCIISITh U XapaKTeprU30BaTh
Jlemoncmpayuu: byHKIIMM O0ETTKOB
Tabauyel u cxemvl: «CTpoeHHE
MOJIEKYJIbI OEJKay.
ObopyoosaHue: CBETOBOM MUKPOCKOII,
MUKpPOIPEnapaThl
3.3 | ®epMeHTHI — depMeHThl — OMOJIOTHYECKHE PackpbiBaTh coliepikaHre TEPMUHOB
OMOJIOTHYECKUE KaTaanu3aTopsbl. U TIOHATHI: PepMEHTHI, aKTUBHBIN LIEHTD,
KaTaau3aTopbl CrpoeHue pepMeHTa: aKTUBHBIN LIEHTP, | CyOCTpaTHas CelU(UIHOCTD,
cyOcTpaTHas crienu(puIHOCTb. Ko(epMEeHThI, OETKH-aKTUBATOPHI
KodepmenTsl. BuramuHsl. 1 OCNKU-UHTUOUTOPHI.
Otmuns pepMeHTOB VYka3pIBaTh OTINYUS (EPMEHTOB
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OT HEOPraHMYECKUX KaTaJIMu3aTOPOB.
Jemoncmpayuu:

Tabauyel u cxemvl: «CTpoeHHE
dbepmeHTay.

Obopyoosarue: 000pyI0BaHUE

JUJIS1 TPOBEACHUSI HAOTIOCHUM,
U3MEpPEHUI, SKCIIEPUMEHTOB.
Jlabopamopuvie u npakmuyecxkue
pabomur:

Jlabopatopnas padota Ne 1. «3yuenue
KaTaJTUTHIECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aAMUIIA3bI

WJIM KaTaJiasbl)»

OT HEOPTaHUYECKUX KaTaIN3aTOPOB.
OOBsICHATH poJib (HEPMEHTOB

B () YHKIIMOHUPOBAHUH SKUBBIX CUCTEM,
B ITPOMBIIIVICHHOCTH, B MEJTUIIUHE,

B IIOBCEIHEBHOM >XKM3HU 4YeJIOBEKa

3.4

VrneBonasl. JIunmuael

YraeBoabl: MOHOCaXapuasl (TII0KO3a,
pubo3a 1 1e30Kcupud03a), Aucaxapuibl
(caxapo3a, TJaKT03a) U MOJUCAXAPHIBI
(Kpaxma, TIIMKOTeH, EJUII0I103a).
buonorunueckue GyHKIIUNA YTIIEBOJIOB.
JIMnuabl: TPUTIIMLEPUABI,
dbochonunuIbl, CTEPOUIBI.
[M'uapodunbHO-TUAPOPOOHBIE CBOKCTRA.
buonornueckue GyHKIUHA TUTUIOB.
CpaBHeHUE YTI€BOJIOB, OEIKOB

Y JIAMHUI0B KaK NCTOYHUKOB DHEPTHUHU.
Hemoncmpayuu:

Tabauyst u cxemol: «YTICBOIBI,
«JIunuae.

PackpeiBaTh copepkaHue TEPMHUHOB

Y TIOHSTH: YTIICBOIBI, MOHOCAXAPHIHI,
JFicaxapyIbl, TTOJMCAXapUIbl, TIFOK03a,
pubo3a, ae3okcuprbdo3a, caxaposa,
JIAKTO3a, MaJIbT03a, IeJTI0I03a
(kmeTyaTka), Kpaxmall, TJIMKOT €H;
JIMTHIBI, TPUTIUIEPUILI (KUPBI, Macia),
dhochoaunuIbI, CTEPOU/IBI.
XapakTepu3oBaTh yIIICBOJbI,

JUTUABI KaK KIJIACC OPTaHUICCKUX
COCTMHEHU.

KnaccudunmpoBaTs yrieBoabl U JTUITHIBI
10 CTPOEHUIO; MEPEUUCIIATh (PYHKIIMH
YIJIEBOAOB U JIMIHUJIOB.

34

[okyMmeHT co3aaH B anekTpoHHow chopme. Ne Corn 120 ot 28.04.2026. VicnonHutens: FOHycoBa 3.H.
Ctpanuua 34 n3 89. CtpaHuua cosgaHa: 28.04.2026 18:23

B I/IEKTPOHHbBINA
=® TATAPCTAH



®enepanbHas pabouas mporpamma | buonorust. 10—11 kmaccer (6a30BbIi ypOBEHB)

ObopyoosaHnue: 000pPyTOBaHUE Cxemarndecku n300paxaTb CTPOCHHUE
JUTSI TIPOBEICHUS HAOJIIOICHUI, MOJIEKYJI YTJIEBOJIOB, JIUIIH/IOB
VU3MEPEHHH, SKCIIEPUMEHTOB
3.5 | HyknenHoBbIE Hyxneunossie kucnorsl: JIHKu PHK. PackpeiBath copep:kaHue TEPMUHOB
KUCIOTHL. ATO Hykneotuasl — MOHOMEDHI Y TIOHSITHI: IE30KCUPUOOH YKIICHHOBAS
HYKJIEMHOBBIX KUCIIOT. CTpoeHue kucnota (JIHK), pubonyknennonas
u ¢pynkuun JJTHK. Ctpoenue u pynkuun | kuciora (PHK), nykneorun,
PHK. AT®: crpoenue u QyHKIIHH. MTOJIMHYKJICOTUIHAS LIETb
Hemoncmpayuu: (MOMMHYKIIEOTH]T), KOMIUIEMEHTAPHOCTb,
Ilopmpemeur: [Ix. Yorcon, ®. Kpuk, ¢bynkuuu JJHK (xpanenue u nepenaua
M. Yunkunc, P. @paHkiuH. HACJICACTBEHHONW MH(OPMAIINH); BU/IBI
Tabnuywl u cxemol: PHK (undopmanrionnas, TpaHCOpTHas,
«HyxknennoBsie kuciotsl; JJTHKY, pubocoMaiibHasi); ageHo3uHTpudocdar
«buocuntes 6enkay, «CTpoeHue (AT®), makpodpruueckasi CBsi3b.
MoneKyinsl ATO». XapakTepU3UpOBaATh HYKIIEMHOBBIE
Obopyoosanue: CBETOBOI MUKPOCKOII, KHUCJIOThI KaK XUMUYECKUE COETUHEHUS
MHUKPOIIpENapaThl Y HOCHUTEJM HACIIEICTBEHHOU
uHpopmarmu.
OtMmeyaTh 0COOEHHOCTH CTPOCHUS
MOJIEKY1 HyKJIenHOBbIX kucioT (JIHK,
PHK) u AT®.
CxemaTuyecku n300paxarb CTPOCHUE
HYKJICOTUAOB, MOJIEKYJI HYKJIEHHOBBIX
kucior, ATD
3.6 | Ucropus u Meroasl [uTonorus — HayKa O KJIETKE. PackpsiBaTh conepxaHue TEPMUHOB
W3YYEHHUsI KIIETKHU. Kierounas teopust — npumep Y TOHSITUM: KJIETKA, IIUTOJIOTUS;
Kierounas teopus B3aMMOJICHCTBUA UJIeH U (PAKTOB PacKpbIBATh COJIEPKAHUE MOJIOKEHUN
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B HAYYHOM ITO3HAHUHU. KJIETOYHOU TEOPHH.

Mertozapl U3ydeHus: KIETKH. IlepeuuncnaTe U XapakTepu3oBaTh
Hemoncmpayuu: OCHOBHBIE METO/bI U3Y4YECHUS KIIETKU:
Ilopmpempol: (IpUrOTOBIIEHUE CPE30B,

A. JleBenryk, P. I'yk, T. IlIBanH, OKpallluBaHUE, MUKPOCKOIIMPOBAHUE,

M. lneninen, K. bap, P. Bupxos. LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE
ObopyoosaHue: CBETOBOM MHUKPOCKOI, | KJIETOK U TKaHEH)

MUKpOIpenapaTsl paCTUTEIbHBIX,
KUBOTHBIX U 0aKTEpUAIbHBIX KIIETOK;
pPUCYHKU ¢ MHKpodoTorpadusmu
KJIETOK, ITOJIy4E€HHBIE C IOMOIIbIO
CBETOBOTO H 3JICKTPOHHOTO MHUKPOCKOIIA

3.7 | Knerka 1 KieTka kak nenocrtHas )kuBas cucrema. | PackpeIBaTh copep:kaHue TEPMUHOB

KaK LEJIOCTHAs OO1Me NpU3HAKU KIETOK: 3aMKHYyTasl Y TIOHSTHUH: KIETKU (3yKapUOTUYECKas,

JKMBasi CUCTEMA HapyxHasi MeMOpana, mosekyinsl JJHK MPOKapUOTHUYECKas ), INTa3MaTHYeCKast
KaK TeHETHYECKUH anmnapar, cucreMa MeMOpaHa (1m1a3ManeMma), TIIMKOKaIUKC,
cuHTe3a Oenka. TUIbl KIeToK: TPAHCIIOPT BEUIECTB (ITACCUBHBIN,
HYKapUOTHUYECKas U IPOKAPUOTUYECKas. | aKTUBHBIN), sHAOLUTO3 ((parounTos,
OCOOEHHOCTH CTPOEHMS UHOLIUTO3), 9K30LIUTO3, KJIETOUYHAs
IIPOKAPUOTUYECKON KIIETKH. CTCHKA, HYKJICOUI.
Knerounast crenka Oakrepuil. Ctpoenne | CpaBHUBATh MEXIY COOOM
DYKapHOTUYECKOHN KIeTKH. OCHOBHBIE YKapHUOTUYECKNE U IIPOKAPUOTHUECKUE
OTJINYUA PACTUTEIBHOU, KUBOTHOU KJIETKH; OTMEYaTh CXOJACTBO U Pa3Inyus
U TpuOHOI KneTku. [loBepXHOCTHBIE B CTPOEHHUH KIIETOK OaKTepui,
CTPYKTYpPBI — KJIETOYHAs CTEHKA, KUBOTHBIX, PACTEHHI U TPHOOB

TJIMKOKAJIAKC, UX (PYHKITHH.
[Tnazmatuyeckas memOpana,
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ee CBOMCTBA M () YHKIUHU.
Jemoncmpayuu:

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

T. [lIBanu, M. IInennen, K. bap,

P. Bupxos.

Tabauywvl u cxemvi: «CTpoeHUe
YKapUOTHUYECKOM KIETKM», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpOCHUE
pacTUTEIbHON KIIETKNY, «CTpoeHue
MMPOKAPUOTUYECKON KIIETKW.
ObopyoosaHue: CBETOBOM MUKPOCKOIIL,
MHUKpPOIIpENapaThl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIIbHBIX KIIETOK

3.8 | CtpoeHue 1 [{uTonnazma u €€ OpraHOUIBbI. PackpeiBaTh conepaHue TEPMUHOB
IYKapUOTHYECKOU OnHomeMOpaHHbIE OPTraHOU bl KJICTKHU: Y TOHSITUN: IATOIUIa3Ma, OPraHOU/IbI,
KJIETKHU OIIC, anmapart ["osb/Ku, TU30COMBI. sHjomazmarudeckas cethb (II1C),

[TonmyaBTOHOMHBIE OPraHOUIbI KJIETKHU: arrapar [ oJbpKH, JIM30COMBI, BAKYOJIb,

MHUTOXOHJPUH, TIACTUBI. MUTOXOHJIPYH, TIACTU/IBI (XJIOPOILIACTHI,

IIpoucxoxaeHrne MUTOXOHAPUI XPOMOILIACTHI, JIEHKOILIIACTHI),

Y iactud. Buneliactun. prUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN

HemeMmOpanHble OpraHoubl KIETKU: HEeHTp (LIEHTPOCOMa), PECHUYKH,

pUOOCOMBI, KJIETOYHBIHN IIEHTP, KT'YTUKH, BKIIFOUEHUS, PO, siAECpHas

HEHTPU OJIU, PECHUYUKH, KTYTUKH. 000104UKa, KapuoIia3Ma, XpoMaTHH,

OyHKIIMNA OPraHOUIOB KIIETKH. SIPBIIIKO, XPOMOCOMBI.

Bxurouenus. Aapo — peryasTopHbIn OnuceIBaTh CTPOEHUE YYKAPUOTUIECKON

HeHTp KieTku. CTpoeHue sajipa: sijiepHas | KJIETKHU M0 U300pakKeHUsIM

00o0JI04Ka, KapuoIriazMa, XpoMaTHH, Y Ha MHUKpOIIpenaparax;
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AZIPBILIKO. XPOMOCOMEI. Tpancnopt
BEILIECTB B KIIETKE.

Jemoncmpayuu:

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

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

P. Bupxos.

Tabnuywvl u cxemsvi: «CTpoeHue
AYKapUOTHUYECKOM KIETKM», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpoeHUE
pacTUTEIbHON KIIeTKN», «CTpoeHue
MMPOKAPUOTUYECKON KIIETKW,
«CTpoeHue sapa KIETKU.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MHUKPOIIPENapaThl PACTUTEIbHBIX U
YKUBOTHBIX KIIETOK.

Jlabopamopusie u npakmuueckue
pabomuwl:

Jlaboparopnas pabora Ne 2. «M3yuenue
CTPOEHUSI KJIETOK PACTEHUM, JKUBOTHBIX U
OaxkTepuii MoJ MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpENapaTax U UX ONUCAHHE

KJIacCCU(UIIUPOBATH OPTraHOUIbI

B 3aBHCHUMOCTU OT OCOOEHHOCTEH UX
cTpoeHust (0THOMEeMOpaHHbIE,
JIByMEMOpaHHbIE, HEMEMOpaHHbIC);
OINMHMCHIBATh (DYHKIIMH KaXKJIOTO
OpraHouja B KIIETKE.
XapakTepu30BaTh KJIETOUHOE AP0 KaK
MECTO XpaHEHHUsl, epeaaun (yIBOeHUe
XpOMOCOM) U pealiu3aluu
(TpaHCKpUIILINS) HACIEACTBEHHOM
uH(pOpMaIUU KIETKH.

[lepedncnsaTe ¥ OMUCHIBATH KOMITIOHCHTHI
anpa v ux QyHKIuu;

CxemMaTu4HO U300paKkaTh CTPOCHUE
PACTUTENBHOM U JKUBOTHOU KJIETKH.
OOBICHATH OMOJIOTUYECKOE 3HAYCHUE
TPaHCTIOPTa BEIICCTB B KIIETKE

Hroro yacoB o teme 8
Tema 4. ’KusHeneATeJIbHOCTD KJIETKH
4.1 | OOMeH BelIecTB. 2 OOMeH BemiecTB, UM METa0OIU3M. PackpsiBaTh conep:kaHlEe TEPMUHOB
[Inactuueckuit Accumuiisinus (TJIaCTUUECKUN OOMEH) Y TIOHATUI: 0OMEH BEIECTB U
oOMeH. DOTOCHHTE3. U JUCCUMMWISIUSA (PHEPreTHUEeCKU MpeBpaIleHUe SHEPTUU (METa0O0IU3M),
XeMOCHHTE3 OOMEH) — JIB€ CTOPOHBI €MHOTO ACCUMMJIALIMS, TIJTACTUYECKUI OOMEH,
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nporuecca metadbonusma. Poib 3ak0HOB
COXpaHEHHUsI BEUIECTBA U YHEPTUU

B MMOHMMaHUU MeTabonu3ma. Turbl
oOMeHa BEeIECTB: aBTOTPO(PHBIN

u rerepoTpodusbiil. Ponbs hepMeHToB
B OOMEHE BEIIECTB U MPEBPaALIEHUN
9HEpruu B kierke. DOTOCUHTE3.
CaertoBas 1 TeMHOBast (a3bl
¢dorocuntesa. Peakuuu gorocunTesa.
S dexTrBHOCTH HOTOCHUHTESA.
3HayeHue POTOCUHTE3a JJIsl )KU3HU
Ha 3emJyie. BimsiHue yciioBHil cpenbl
Ha (DOTOCHUHTE3 M CIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTU Y KYJIbTYPHBIX
pacTEeHUM.

XeMOCUHTE3. XEMOCUHTE3UPYIOIIHNE
OakTepun. 3HAUEHUE XEMOCHUHTE3
JUIS KM3HU Ha 3eMiIe.
Jemoncmpayuu:

Ilopmpemor: K. A. Tumupsizes.
Tabnuysl u cxemol: «XIJIOPOIIACTY,
«DOTOCHHTE3»

JUCCUMWIISIIUS, SHEPTeTUUECKUM OOMEH,
dhoTocuHTE3, POTOIM3,
dhochopunrpoBaHue, IEPEHOCUUK
MIPOTOHOB, XEMOCUHTE3.

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

BbISBIIATE NPUYMHHO-CIIEICTBEHHbBIE
CBSI3U M€Ky MOTJIOIIEHUEM COTHEUHOM
SHEPTUU XJIOPOPHIIIIOM ¥ CHHTE30M
Monekyn ATO.

CpaBHUBATh UCXOJHBIE BEIIECTBA,
KOHEUYHBIE MMPOAYKTHI U YCIOBUS
MIPOTEKAHUsI PEAKLIMK CBETOBOU

¥ TEMHOBOM (pa3bl POTOCUHTERA;
CpaBHUBaTh OTOCUHTE3 U XEMOCHUHTE3.
OneHuBaTh 3HaUeHUE (DOTOCUHTE3A U
XEMOCHHTE3a JIJIs )KU3HU Ha 3emiie

4.2

DHEPreTUYeCcKui
oOMeH

DHepreTuueckuii 0OOMEH B KJIETKE.
Paciernyienre BEIIEeCTB, BBIJCICHHUE

U aKKyMYJUPOBAHHE SHEPTUU B KIIETKE.
DTanbl YHEPreTUYECKOro 0OMEHa.
['mukonus. bpokenueun ero BUbL.

PackpbiBaTh conep)kaHre TEPMUHOB

Y TIOHSITHI: SHEPreTUYECKU OOMEH,
TJIMKOJIA3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIUPTOBOE OpOXKEHUE, OMOJOTHYECKOe
OKHCJICHHE, KJIETOYHOE JIbIXaHHE,
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Kucnoponnoe okuciienue, TUCCUMMWIISIIUSA, (DEPMEHT.

WM KJIETOYHOE JIbIXaHUE. XapakTepu3oBaTh OOMEH BEIIECTB
OxucnutenbHoe pochoprmmpoBanue. U TIpeBpalieHe YHEPruu (MeTaboIn3M)
D¢ hHEeKTUBHOCTD YHEPTEeTUUECKOTO KaK OJTHO UX CBOMCTB >KUBOTO.

oOMeHa. [lepeuncnsaTh 0COOEHHOCTH
Jemoncmpayuu: MTACTUYECKOTO U SHEPTreTUIECKOTO
Tabauywl u cxemvl: « TUITBITUTAHUSY, oOMeHa B KJIETKE; YCTaHABIMBATh
«Metabomzmy, « MUTOXOHAPUS, B3aMOCBSI3b MEXTy HAMH.
«DHEPreTUYecKuii 0OMeH» Paznuuate Tunsl oOMeHa BEUIeCcTB

B KJIETKE: aBTOTPODHBII

U TeTepoTPOdHBII.

OnuceIBaTh TANbl SHEPTETUIECKOTO
oOMeHa (TOArOTOBUTENbHBIH,
OECKUCIOPOIHBIN, KUCIOPOIHBIN)

Y CPAaBHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh PEaKIMy TIIUKOJIN3a,
OposKeHUs!, KIETOYHOTO JbIXaHUS;
BBISIBJISITH PUIMHHO-CJICICTBEHHBIC
CBSI3U MEX]y TJIMKOJIU30M, KJIETOYHBIM
JIbIXaHUEM U CUHTE30M MOJIeKyI1 ATO.
CpaBHuBath 3¢ (HEeKTUBHOCTh
OECKHCIOPOTHOTO Y KUCIOPOIHOTO

ATaIlOB
4.3 | buocunTe3 Oenka 2 Peaknnyu MmaTpu4HOro CMHTE3A. PackpeiBaTh conep:kaHuEe TEPMUHOB
['enernueckas unpopmanus u JTHK. Y TOHSATHN: T'€H, TCHETUYECKUN KO/,
Peanuzanusa renerndeckoil MHGOpMalUKA | MATPUYHBIA CUHTE3, TPAHCKPUIILIKS,
B KJIeTKe. I 'eHeTHUeCcKuM KOJI M ero TPaHCIISIUUA, KOOOH, aHTUKOOH,
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CBOMCTBA. TpaHCKpUIIUA — MAaTPUYHBIN
cunte3 PHK. Tpancnsus — OuocuHTe3
Oenka. DTanbl TPAHCIISIUH.
Koauposanue amunokucior. P

OJIb puOOCOM B OMOCHHTE3€E OerKa.
Hemoncmpayuu:

Ilopmpemur: H.K. KonboB.

Tabnuyol u cxemor: «Ctpoenne JTHK,
«Ctpoenne u QyHKIIMOHUPOBAHKE TCHAY,
«Cunres Oenkay, «Permmmukamus JJHKy,
«I'eHeTHYECKHUI KOI».

ObopyoosaHue: MOJIETU- ANTUIUKAIIUNA
«Y neoenne JIHK u Tpanckpunius»,
«buocunTe3 Oenkay

pubocoMa, IIeHTpaJibHAs OoTMa,
MOJIEKYJIsipHasi OMOJIOT Ul

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

OCOOEHHOCTH CTPOSHHUS M YKH3HCHHOTO
MKJa BUpycoB. bakrepuodaru.
bosie3nu pactenuil, KUBOTHBIX

U YEJIOBEKa, BHI3bIBAEMbIC BUPYCAMU.
Bupyc unmmyHozaedunra yenopeka
(BUY) — Bo3OynuTenb

CIIMda. O6patHas TpaHCKPUIILIKS,
peBepTasza u MHTerpasa.
[IpodunakTrka pacrpocTpaHeHUs
BHUPYCHBIX 3a00JIEBAHUIA.

4.4 | Heknerounsle Hexsierounble ¢opMbl KU3HU — BUPYCHL. | PackpbIBaTh coaepikaHre TEPMUHOB
(bOopMBI KU3HU — Hcropust OTKpBITHS BUPYCOB Y TIOHATUHN: BUPYC, BUPYCOJIOT U,
BUPYCBI (. N. IBaHOBCKMIA). Karicui, Oakrepuodar, BUpyC

uMmyHonedunmrra yenoseka (BUY),
OHKOT€HHBIE BUPYCHI.
XapakTepHu30BaTh BUPYCHI KaK
HEKJIETOYHYIO (POPMY JKU3HU;
0COOEHHOCTU CTPOCHUS

U KU3HEJEATEIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HEHHBIN IIUKJI BUPYCOB
MMMYHOJIe(pUIITa YETTOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TabauHoi
Mo3aukH), 6akrepuodar, BUY.
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Hemoncmpayuu:

lopmpemui: J1. . VIBaHOBCKHUI.
Tabauywvl u cxemwi: «Bupychbi»,
«bakrepuodarny»; «Ctpoenue

Y )ku3HeHHbIN ki Bupyca CI1/]a,
OakTepuodaray.

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

OO00CHOBBIBaTh U COOJIOATh MEPHI
MpOoQUIAKTUKN PacPOCTPaHEHUS
BUPYCHBIX 3a00JIEBAHUI
(pecripaTopHBIC, JKEIYI0UHO-

KUIIICYHbIC, KJICIIEBOM JHIIChATUT,
BUY-undexums)

Hroro yacoB no reme 6

Tema S. Pa3MHOKeHHe U HHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB

5.1 | J)Ku3sHeHHBIN UK 1
KJIETKU. [lenenue
KJIETKH. MuTO03

KI1eTOUHBII UK, WIH )KU3HEHHBIN [TUKIT
kietku. Uarepdaza u MuTo3.
I[porneccsl, mporekaromire B HHTEpdase.
Pennukanys — peakiuss MaTpuaHOro
cunre3a [JHK. Ctpoenue xpoMocoM.
XPpOMOCOMHBIN HA0Op — KApUOTHII.
JIMTUIOMTHBIN M TaIIOMIHBIN
XPOMOCOMHBIE HA0OPBL. XPOMATHIBI.
[{uTonornyeckre OCHOBBI Pa3MHOKEHHUSI
Y VHJMBUYaJIbHOTO PA3BUTHS
OpraHu3MoB. JleJieHne KIETKU — MUTO3.
Cranun muto3sa. [Iponeccsl,
MIPOUCXOASIINE HA PA3HBIX CTAIUSIX
MHUTO33a. BHOJIOrHYeCcKnii CMBICII MUTO3A.
[IporpamMmmupyemasi THOEIb KIETKU —
arorTo3.

PackpbiBath coaepkaHue TEPMHUHOB

U MOHSATHUM: KJICTOYHBIN ITUKII,
nHTepdaza, peayIImKaIys, XpoMocoma,
KapuOTHII, TaIUIOUIHBIN, JUTIITOUIHBIN
XpPOMOCOMHBIN HabOp, XpOMaTHU/IbI;
MHTO3 €ro cTajauu: npodasa, metadasa,
anadasa, Tenodasa.

OnuceIBaTh KU3HESHHBIA ITUKJI KIICTKH;
MEPEUYUCIIATh U XapaKTepU30BaTh
MEePUO/Ibl KJIETOUHOTO IUKIIA,
CpPaBHUBATh UX MEXJY COOOM.
OnuceIBaTh CTPOCHUE XPOMOCOM,
KapuOTHUIIOB OPTaHU3MOB, CPABHUBATh
XpPOMOCOMHBIE HAOOPHI KJIIETOK.
CpaBHUMBAThH CTaIMA MUTO3A.
Paznuuathk Ha MUKpoIpenaparax
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Hemoncmpayuu:

Tabnuyvl u cxemol: «KIICTOUHBIIN LIHKID»,
«Pernmukanus JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHas
MOJIENb-aNTUIMKALUS «JleTeHre KIeTKu»;
monaens J[HK.

ObopyoosaHue: CBETOBOM MUKPOCKOI U
Mukponpenapat «Kapuoknunes B KJIETKax
KOpEIIKa JIyKa.

Jlabopamopuwvie u npakmuueckue
pabomuwr:

JlabGoparopnas padota Ne 3.
«Habmronenue MuTo3a B KJIeTKax
KOHYHKA KOPEIIKA JIYKa Ha TOTOBBIX

Y PUCYHKaX CTaJN¥ MUTO3A.
PackppiBaTh OMOIOrHYECKUN CMBICT
MHTO3a

JIEJIEHUE HAJIBOE U MIOYKOBAHUE
OJTHO- 1 MHOTOKJIETOYHBIX,
CIIOpOOOpa30BaHUE, BETETATUBHOE
Pa3MHOXKEHHUE.

HckyccTBEHHOE KIIOHUPOBAHUE
OpraHU3MOB, €r0 3HAYCHUE

JUISL CEJICKLIHH.

[TosmoBo€ pa3MHOXKEHUE, Er0 OTINYUS
oT Gecrooro.

MHKpOIIpENapaTax»
5.2 | ®opmbl ®opMbl pa3MHOXKEHUSI OPraHU3MOB: PackpeiBate copepkaHue TEPMUHOB
Pa3MHOXEHUS Oecronoe u MmojaoBoe. Y TIOHSITU: PA3MHOXEHHE, KIIOH,
OpraHU3MOB Bunpl 6ecrionioro pa3sMHOKEHUS: MOJIOBBIE KJIETKHU (TaMEThI),

SUIIEKIIETKA, CTIEPMAaTO30HU/I, 3UTOTA,
JieNIeHUE HaJlBOE, IOYKOBAHHE,
CTIOPYJISIHS, pparMeHTAIINS,
BET€TaTUBHOC PAa3MHOKCHHE,
CEMEHHOE Pa3MHOXKECHHE, OTBIICHNUE,
JBOWHOE OTIOIOTBOPEHHE, TOJIOBBIC
KeJe3bl, CCMEHHUKH, SIMIHUKH,
OIUIOAOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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Jemoncmpayuu: XapakTepu3oBaTh OCOOCHHOCTH

Tabauyvl u cxemvl: «OOPMBI Y 3Ha4Y€HHE 0ECIOoJIOr0o

Pa3MHOXKEHUSI OPTaHU3MOBY, «JIBOMHOE | M TTOJIOBOTO CIIOCOOOB

OILUIOJIOTBOPEHUE Y IBETKOBBIX Pa3MHOXECHMUS.

pacreHuiny, «JleneHue kineTku Briaensats BUABI OECIIONOro

OakTepumny, «BeretaTuBHOE Pa3MHOXEHHS; BBISIBIIATH B3aMMOCBSI3U

pa3MHOXKEHHUE pacTeHui», «CtpoeHune Mexay hopMamu U criocobamu

MTOJIOBBIX KJIETOK» pPa3MHOXKEHUS, U UX OMOJIOTMYECKUM
3HAYEHHEM.

Braners mpueMaMu BEreTaTUBHOTO
Pa3MHOXKEHUS KyJIbTYPHBIX PACTEHUM
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh IOJOBBIE KIIETKU:
SIMLIEKJIETKY, CIIEPMATO30U/IbI;
BBISIBIISITH OCOOCHHOCTH

HUX CTPOCHHUS
5.3 | Meiio3 | Meiio3. Ctaguu meiio3a. [Iporeccsi, PackpsiBaTh comepxaHue TEPMUHOB
MPOUCXOISIINE HA CTAIUAX MENO03a. Y MOHATUW: MEM03, KOHBIOTAIHS
[ToBeneHne XpoMOCOM B M€i03€. XpOMOCOM, TIepeKkpecT (KPOCCUHTOBED)
Kpoccunrosep. buonornueckuii CMbICIT | XpOMOCOM, TaMETHI.
Y 3Ha4Y€HUE Meno3a. XapakTepu30BaTh MEH03 KaK CII0co0
Jemoncmpayuu: KJICTOYHOTI'O JICJICHUS; ONMChIBAaTh MEM03
Tabauysl u cxemol: «JleIeHUE KICTKN, M0 CTaJusM; CPABHUBATh CTAINHN ME03a
«Meio3y. A MUTO3A.
Obopyoosanue: moaens JIHK; Paznuuarhs Ha pUCyHKax cTaauy Meno3a;
MarHuTHasi MOJIeNIb-alTUIMKaIAS pacKpbIBaTh OUOJIOTHYECKOE 3HAUEHUE
«Jlenenue KICTKW» Meno3a
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5.4 | Obpa3oBaHue ["ameTorenes — nmpouecc o0pa3oBaHus PackpsiBaTh conepxaHne TEPMUHOB
Y Pa3BUTHE IIOJIOBBIX KJIETOK Y KHBOTHBIX. Y IIOHSATHI: TaMETOreHe3, CIIEpMaTOreHe3,
IIOJIOBBIX KJIETOK. [ToJstoBBIE KENE3bl: CEMEHHUKH OOT'€HE3, CIIEPMATO30M]1, aKPOCOMA,
OnogoTBopeHue u asuyHukd. OOpa3oBaHuE U pPa3BUTHE SAWLIEKIIETKA, ITOJISIPHBIE TEJIbLA.

MOJIOBBIX KJIIETOK — TaMeT (CIepMaTo30u/l, | XapakTepu3oBaTb OCOOCHHOCTH
SANUIIEKJIeTKAa) — CIEpPMAaTOreHe3 raMeToreHe3a y *)UBOTHBIX U €r0 CTaJuu;
u ooreHe3. OCOOEHHOCTH CTPOEHUS I0JIOBBIE KJIETKH KUBOTHBIX U OIUCHIBATH
SAWLIEKJIETOK U CIIEPMaTO30110B. IPOLIECC UX Pa3BUTHSI.

OnnogorBopenue. IlapreHorenes. CpaBHUBATH CIIEPMATOrE€HE3 U OOTEHES.
Jemoncmpayuu: OnuceIBaTh OILIOIOTBOPEHUE,

Tabauyer u cxemwr: «IIpsimoen HenpsaAMoe | OGMOIOTHYECKOE 3HAUCHUE

pasButue», «l'amerorenes OILIOJIOTBOPEHUS

Yy MJIIEKOITUTAIOLIUX U YEIOBEKA.

Obopyodosanue: Mosienb MeTadazHoi

XpOMOCOMBI, MUKPOCKOTI,

MUKponpernapaTsl «CiepMaTo30usl

MJICKOIIMTAIONIETOY, «SAMIIeKIIeTKa

MJIEKOTUTAIOIIET 0.

Jlabopamopuvie u npakmuyecxkue

pabomoi:

Jlabopatopnas padota Ne 4. «3yueHue

CTPOEHHS MOJIOBBIX KJIETOK HAa FOTOBBIX

MUKpOIpenapaTax»

5.5 | UnpuBuayaneHOE NuauBuayansHoe pa3Butue (OHTOreHe3). | PackpbiBaTh coiepxaHue TEPMHUHOB
pa3BUTHE OMOpHOHAIEHOE PA3BUTHE Y TIOHSITUI: OHTOT'€HE3, SMOPUOTECHE3,
OpraHU3MOB (amOpuorenes). DTanbl SMOPHUOHATIBHOTO | 3UTOTA, APOOJICHUE, OJIACTOMEDPHI,

Pa3BUTHSL y TO3BOHOYHBIX KUBOTHBIX: MopyJa, 6Jactyia, 61acToleNb,
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IpoOJieHue, TacTPYJIUs, OPraHOTeHEe3. | racTpylia, HelpyJsa, OpraHoreHes;

[TocTamOpuoHanbHOE pazBUTHE. TUTIBI 3apOJIBIIIEBBIC IUCTKHU: IKTOJEPMA,
MOCTAIMOPHUOHAILHOTO PA3BUTHSL: Me30JIepMa, SHTOACPMA;

npsiMoe, HE MPsIMOe (JTMIMHOYHOE). MOCTIMOPHOHAILHOE PA3BUTHE: TIPSIMOE
Bnustnue cpenpl Ha pa3BUTHE 1 HeTpsAMOoe (TMYUHOYHOE); MeTaMopdo3,
OpPraHu3MOB; (aKTOPBI, CITIOCOOHBIC Meracropa, MHKPOCTIOpa, MbUTBIIEBOE
BBI3BIBATh BPOXKJICHHBIC YPOJICTBA. 3€pPHO, CIIEPMUH, 3aPO/IBIIIEBBIN MEIIOK,

PocT u pasButne pacrenuil. OHTOreHe3 | ABOMHOE OMIIOAOTBOPEHUE.
I[BETKOBOT'O PACTEHUS: CTPOCHHE CeMeHH, | ONpenensiTh dTalbl SMOPUOHATBHOTO

CTaJH Pa3BUTHSL. Pa3BUTHS XOPIOBBIX HA CXEMaxX

Jemoncmpayuu: U IIpernaparax 1 ONKUCBIBATh MPOLIECCHI,

Tabauywvl u cxemvl: «OCHOBHBIE CTAJAMKM | POUCXOASIINE HA KAXAOM dTalle.

OHTOreHe3a», «lIpsmoe u Henpsimoe CpaBHUMBaATh NEPUOJIBI OHTOTEHE3A;

pasButTHe», «J{BOWHOE OIUIOAOTBOPEHUE | MPSMOE U HEMPsIMOe (JTMIMHOYHOE)

Y IBETKOBBIX PACTCHUI» MOCTAIMOPHOHAIILHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKA U APYIUX
XOPJIOBBIX.

OOBACHIATH OMOJIOTHYECKOE 3HAUCHUE
pa3BuTHUs ¢ MeTamop(o3oMm;
OTPHUILIATEIILHOE BIMSHUE aJIKOTOJIs,
HUKOTHHA U JPYTHX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3apPOJIbIIIA
YyeJIOBEKa.

OnuceIBaTh MTPOLIECC JBOMHOTO
OTUIOAOTBOPEHUS Y IIBETKOBBIX

pacTeHuu
Hrtoro 4acos no teme 5
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Tema 6. HacsieicTBeHHOCTh M H3MEHYUBOCTH OPTraHU3MOB
6.1 | ['eneTuka — Hayka | [Ipeamer u 3a1a4ul TEHETUKH. PackpsiBaTh comep:kaHue TEPMUHOB
O HACJIEICTBEHHOCTH Ponb nuronoruu u aMOproIorun Y TIOHSATHIL: T€H, TEHOM, T€HOTHII,
Y U3MEHYUBOCTHU B CTAHOBJICHUH T€HETUKH. BKiaa (heHOTHI, XPOMOCOMBI, aJUIEIILHBIC TEHBI
POCCUHCKHX U 3apYOEKHBIX YICHBIX (aymenu), roMO3UroTa, reTepoO3UroTa,
B pa3BUTHE T€HETUKHU. MeTO/Ibl FTEHETUKHU | TOMUHAHTHBIN NTpU3HAK (T€H),
(ruOpHUI0IOrMYECKUM, PEIeCCUBHBIM MpU3HAK (IeH), YucTas
LHUTOr€HETUYECKHU I, MOJIEKYIISIPHO- JMHUS, TUOPU]L.
TEeHETHUYECKUH). [lepeuncnsaTe U XapakTepru3oBaTh
OCHOBHbIE TEHETUYECKUE TTOHSTHUSI. METO/Ibl TCHETUKU: THOPUI0JIOTUYECKUH,
['eHeTnueckasi CHMBOJIMKA, UTOT€HETUYECKUM, MOJIEKYJISIPHO-
UCIIOJIb3yeMas B CXeMax CKpEUIMBAaHUN. | FTEHETUYECKUI; TOMUHAHTHbBIC
Jemoncmpayuu: Y PEIECCUBHBIC MPU3HAKU PaCTCHUN
Tlopmpemwi: I'. Mennens, T. Mopran, U KABOTHBIX.
H. 1. BaBunos, C. C. UeTBepuKOB, ITonp30BaThbCs T€HETUYECKOU
H. B. Tumodeen-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIMKOU
Obopyoosarue: MOACIb- aNITUTHKAITUS JUISL 3aUCU T€HOTUITUYECKUX CXEM
«MOHOTHOPHUIHOE CKPEIIUBAHUE, CKpEITUBaHUS
repOapuit «I'opox MoceBHOM»
6.2 | 3aKOHOMEpPHOCTH 1 3aKOHOMEPHOCTHU HACJIEAOBAHUS PackpeiBaTh comepkaHue TEPMUHOB
HacJIeA0BaHUs MIPU3HAKOB, YCTAHOBJICHHBIC U TIOHSTUI: MOHOTHOPUTHOE
MIPU3HAKOB. I'. Mennenem. MoHorubpumaHoe CKpelrBaHue, PeHOTUIIUYECKHE
Monorubpuanoe CKpeluBaHue. 3aKOH eIUHO00pa3us IPYNIbI, TUOPUIOIOTUYECKUM METO,
CKpEIIMBaHUE rUOpUI0B NIEPBOTO MOKoJIeHUs. [IpaBuio | 4ucThie JIMHUM, TOMUHUPOBAHUE T'€HOB
JIOMUHHUPOBaHUSI. 3aKOH PacIICTICHUS (mosHOE, HEMOJIHOE), paclIeIICHUE
MPU3HAKOB. ['MMoTe3a YUCTOTHI TaMeT. B MIOTOMCTBE.
[TonHOE M HEMOJIHOE JOMUHUPOBAHHUE. OnuceiBaTh METOJUKY MIPOBEJICHUS
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Hemoncmpayuu:

lopmpemui: I'. Mennens.

Tabnuywvl u cxemvi: «MoHOTHOPUIHOE
CKPEILIMBAaHUE U €r0 HUTONCHETHYECKAas
OCHOB@», «3aKOH paCIIECIJICHUS U €ro
UTOTCHETUYECKask OCHOBa», «3aKOH
YUCTOTBI TaMET.

Obopyoosanue:

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

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

PackpriBaTh coziepkaHue 3aKOHOB
eauHoo0pa3usi TMOPUIOB MEPBOTO
MOKOJICHUS Y 3aKOHA PACILIECTIIICHUS.
OOBICHATH TUNIOTE3Y YUCTOTHI TaMET.
3anuchiBaTh CXEMbl MOHOTHUOPHUAHOTO
CKpEIIMBaHUs, OOBSICHATH €T0
IIUTOJIOTUYECKUE OCHOBBI U peliaTh
TEHETUYECKUE 3a7auu

Ha MOHOTHOPUJHOE CKPEIIMBAHUE

6.3 | Aurubpunnoe
CKpElIMBaHUE.
3aKOH HE3aBHCHUMOI'O
HacJIeI0OBaHUS
MIPH3HAKOB

JlurnbpuaHoe ckpemuBanue. 3aKoH
HE3aBHCHUMOT0 HACJIEOBAaHUS
npu3HakoB. [[uToreHeTHYecKne OCHOBBI
JTUTHUOPUTHOTO CKPEIIUBAHMUS.
AHanu3upymoliee CKpelrBaHue.
Hcnonb30BaHne aHAIM3UPYIOIIETO
CKpEIMBaHUS JJI OIpeiesIeHus
TeHOTHUIIa 0COOU.

Jemoncmpayuu:

Iopmpemuwi: I'. Menpaens.

Tabnuywl u cxemol: «urudpugHoe
cKkpemmBaHue», «L{uTomornaeckue
OCHOBBI TUTUOPHUTHOTO CKPEITUBAHHUS.
ObopyoosaHue: MOJIEb- aNTUTUKALIUS
«IurnbpuHoe CKpEIMBaHUE)

PackpeiBath copepkaHne TEPMUHOB

Y TIOHSATUM: TUTHOPUIHOE CKpEeIllMBaHUE,
AHAIIM3UPYIOIIIEE CKPEIIUBAHUE.
OmnuceiBath onbITh I'. Mennens

10 U3YYECHUIO HACJICIOBAHUS ABYX Map
MIPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpbiBaTh copepkaHue 3aKoHa
HE3aBUCUMOI'0 HACJIEAOBAHUS PU3HAKOB.
[IpuMeHSITh MaTEMaTUYECKUN pacueT

C TIOMONIBI0 METOJIa IEPEMHOKEHUS
BEPOATHOCTEN U 3aAIUCh C MTOMOIIBIO
(hEeHOTUTNTMYECKUX PAJIUKATIOB
pacIlIeIUIeHUs MPU3HAKOB Y MOTOMKOB
1o (DEHOTHUITY U TCHOTHUITY.

3anuchIBaTh CXEMBI JTUTHOPHIHOTO
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CKpEIIMBaHUs, OOBACHITH €ro
[IUTOJIOTMYECKUE OCHOBBI U PEIIaTh
TCHETUYECKHE 3a7a4i Ha JUTHOpHIHOE
CKpEIIMBaHUE

6.4 | CuenyieHHOe CuenuieHHOE HaclieJOBaHKHE NPU3HAKOB. | PackphIBaTh coiep:kaHle TEPMUHOB
HacJieJOBaHHUE Pa6ota T. Moprana mo crenjieHHoMy Y OHATHUH: CIIEIUICHHOE HACJICIOBAHUE
MIPU3HAKOB HaCJIeI0BaHUIO TeHOB. Hapymenue MPU3HAKOB, PEKOMOWHAITUS T€HOB,

CLICTUICHUS T€HOB B PE3yJIbTATE
KPOCCHUHIOBepa. XpOMOCOMHas TEOPHS
HACJIEJICTBEHHOCTH.

['eHeTHuecKkue KapThl.
Hemoncmpayuu:

Ilopmpemur: T. Mopras.

Tabnuysl u cxemol: «Mero3y,
«I'eHeTnueckne KapThl paCTEHUN,
YKWBOTHBIX U YEJIIOBEKaY,
«B3anmMonenicTBrEe ayIeIbHBIX TE€HOBY.
ObopyoosaHrue: MUKpOIIpETIapaT
«/Ipo3oduna» (Hopma, mytaruu Gopmbl
KPBUILEB U OKPACKH TeJa), MUKPOCKOTI,
Mojaenb-anrukanus «Ilepekpect
XPOMOCOM.

Jlabopamopusie u npakmuueckue
pabomuwr:

Jlaboparopnas padota Ne 5. «3yuenue
pe3yJabTaTOB MOHOTHOPHUIHOTO

U IUTUOPUIHOTO CKPEIMBAHUS

TE€HETUYECKHUE KAPThI XPOMOCOM,
MOpPraHHuaa.

Ha3pIBaTh OCHOBHBIE TTOJIOKEHHUS
XpPOMOCOMHOM TEOPUHU
HaclieicTBeHHOCTH T. Moprana;
pacKpbIBaTh COAEPKAHUE PAOOTHI

T. Moprana 1o clienjieHHOMYy
HAaCJIEA0BAHUIO TEHOB U IIPUYMHBI
HapyUIEHUS CUEIUICHUS MEX 1Y T€HaMH.
3anuceIBaTh CXEMbI CKPEILIUBAHUS

IIPU CLEIJIEHHOM HAaCIIEJOBAHUH,
OOBSACHATH MPUYUHBI PEKOMOUHALIUN
T€HOB, ONPEAEIATh YUCIIO TPy
CUEIJIEHUS I'€HOB; pElIaTh FT€HETUYECKUE
3a/1a4y Ha CLIEMJICHHOE HACJIEI0BAHUE
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y 1p0o30(HIIbI Ha TOTOBBIX
MUKpOIpenapaTax»

6.5

I'eneTuka mosna.
HacnenoBanue
MPU3HAKOB,
CIIETIJICHHBIX C ITOJIOM

['enernka mona. XpoMOCOMHOE
OIpeIETICHUE M0Ja. AyTOCOMBI

Y TI0JIOBBIE XPOMOCOMBI. ['OMOramMmeTHbIe
Y TE€TEPOraMeTHbIC OPraHU3MBI.
HacnegoBaHue mpu3HAaKOB, CIEMJIEHHBIX
C TOJIOM.

Jemoncmpayuu:

Iopmpemui: I'. Menpgens, T. Mopras,
H./. BaBunos.

Tabnuyst u cxemol: «I'eHETHUKA TTOJIAY,
«3aKOHOMEPHOCTH HACIIEIOBAHUS,
CIEIIJIEHHOTO ¢ ToJIoM», «KapuoTurbl
YEeJIOBEKa U KUBOTHBIX)»

PackpeiBaTh conepxaHne TEPMHUHOB

Y TIOHSTHI: XPOMOCOMHBIN HaOOp,
ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
TOMOT'aMETHBIN T0JI, TE€TEPOraMeTHbBIN
I10JI, CLIETUIEHHOE C IT0JIOM HACJIEOBAaHUE
IPU3HAKOB.

OOBIACHATH LUTOJOTMYECKUE OCHOBBI
XpPOMOCOMHOI'O MEXaHU3Ma OIPEICIICHUS
N0JIa Y Pa3JIMYHbIX OPraHU3MOB.
CpaBHMBATh 3aKOHOMEPHOCTH
HAaCJIEA0BaHUs IPU3HAKOB, CIEMJIEHHBIX
Y HE CLEIUICHHBIX CII0JIO0M. Pemarh
TEHETUYECKHUE 3a/1a4M Ha HACJIEIOBAHUE
CLEIJICHHBIX C ITOJIOM IIPU3HAKOB

6.6

N3MeHYnBOCTE.
Henacnencrsennas
U3MEHYMBOCTH

N3meHunBoCTh. BUbl U3MEHYMBOCTU:
HEHACIICCTBEHHAs U HACJICICTBEHHAs.
Ponb cpenpl B HEHACIEACTBEHHOU
MU3MEHYMBOCTH. XapaKTEPUCTHUKA
MOIM(PUKAIMOHHON N3MEHYHBOCTH.
BaprauuoHnHslil psAl ¥ BapuallMOHHAas
KkpuBas. Hopma peakuuu npusHaka.
KonnuecTBeHHbIE U KAUE€CTBEHHBIE
IIPU3HAKY U UX HOPMa PEaKLUH.
CpoiicTtBaMoau(pUKAITMOHHON
U3MEHYUBOCTHU.

PackppiBath comepkaHue TEPMUHOB
U TIOHSATUIN: U3MEHYUBOCTD,
HACJICZICTBEHHAs] N3MEHYUBOCTb,
HEHACJIeICTBEHHAs U3MEHUYHUBOCTb,
MoOU(UKAIIMOHHAS U3MEHYNBOCTb,
BapUAIlMOHHBIN psiJl, BAPHAHTA,
BapHUallMOHHAsl KpUBas, MPU3HAK,
HOpMa peakluu, KOJINYECTBEHHbIE
Y Ka4eCTBEHHbIE TIPU3HAKH.
KrnaccuduunpoBaTh BUIbI
M3MEHYUBOCTU U BBISBIATH UX
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Hemoncmpayuu:

Tabnuyst u cxemol: «BUAbI
U3MEHUYMBOCTIY», «MoaupuKairmonHas
W3MEHYUBOCTHY.

Jlabopamopusie u npakmuueckue
pabomuwl:

Jlaboparopnas padora Ne 6. «3yuenue
MOAU(DUKAITMOHHON U3MEHUUBOCTH,
MOCTPOCHHUE BAPUAIMOHHOIO psAJia

Y BAPUALIMOHHOW KPUBOW»

OMoJIOrHYeCKre 0COOCHHOCTH.
IIepeuncisaTe cBOKCTBA
MOU(DUKAIIMOHHOW N3MEHYMBOCTH

1 OOBSICHATH €€ 3HAUCHHUE

TSI OPraHU3MOB.

PaznuuaTth KonM4decTBEHHEIE

Y Ka4Ye€CTBEHHbBIC IPU3HAKU; CTPOUTH
BAPUALIMOHHBIN Psifi, BAPUAILITMOHHYIO
KPUBYIO, BBIUHUCIISTh CPEJIHEE 3HAUEHUE
MpU3HaKa

6.7

HaCJ'IGILCTBGHHaH
HN3MCHYHUBOCTD

HacneacTBenHasi, niav reHOTUINYECKast
n3MeH4YnuBOCTh. KoMOuHaTuBHAas
W3MEHYMBOCTh. M€e03 U MOJI0BON
MPOIIECC — OCHOBA KOMOWHATUBHOMN
U3MEHYMBOCTH. MyTalmoHHas
U3MEHYUBOCTb.

Knaccuduxarus myranuii: reHHbIE,
XpPOMOCOMHBIE, T€HOMHBIE.

Yacrora 1 NpUYMHBI MYTALUN.
MyrtareHHbie (aKTOpPHI.

3aKOH TOMOJIOTUYECKHUX PSAIOB

B HACJICJCTBEHHOW M3MEHYMBOCTH

H. . BaBunoBa. Buesnepnas
HACJIEACTBEHHOCTh U U3MEHYUBOCTD.
Hemoncmpayuu:

Ilopmpemui: 1. ne ®pus, H. . BaBuios.
Tabauyel u cxemwvr: «MyTalrOHHAS

PackpeiBath copepkaHue TEPMHUHOB
W NOHATHU: HAacJIeACTBEHHAA
W3MEHYNBOCTH, KOMOMHATUBHAS
W3MEHYMBOCTh, MyTallHOHHAS
W3MEHYUBOCThb, MYTaHT, MyTallH:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIC;

MMOJIMIIIION NS, AHCYIIONIUA, MYTAar CHbI.

XapakTepu3oBaTh HACJIEICTBEHHYIO
U3MEHYUBOCTD; (POPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHUX PSII0B

B HACJICACTBEHHON M3MEHUYHUBOCTH

H. 1. BaBuiioBa 1 0OBICHSITH €r0
3HAUYCHME 11T OMOJIOTHMU M CEJICKIIHU.
KnaccuduuupoBars Mytaiiuu: reHHbIE,
XPOMOCOMHBIE, TECHOMHBIE U IPUBOJIUTH
IIPUMEPBI MyTaIUK.

OOBSACHITH IPUIUHBI BOZHUKHOBECHHS
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U3MCHYUBOCTD.
ObopyoosaHue: MUKPOCKOII,
MuKporpernapar «/[pozoduna» (HopMma,
MyTaruu (OpMbI KPBUIBEB M OKpacKa
TeJla); KOMHATHBIC PACTEHUs C TIECTPOM
OKpacCKOM JIMCTHEB.

Jlabopamopuvie u npakmuyeckue
pabomoi:

Jlabopatopnas pabora Ne 7. «Ananu3
MYyTaIHi y IpOo30(IIBI HAa TOTOBBIX
MUKpOIIperapaTax»

MYTaLH, poib (PAKTOPOB-MYTareHOB.
CpaBHMBaTh BHJIbI MyTalU; BBISBIATDH
IIPUYMHBI HACJIEICTBEHHON
WU3MEHYMBOCTH, NCTOYHUKN MYTareHOB
B OKpYXaroIieit cpene (KOCBEHHO).
XapakTepu30BaTh BHEAIECPHYIO
HaCJIEICTBEHHOCTh U U3MEHUHUBOCTb

6.8

['eHeTrka yenoBeKka

['eneruka venoseka. Kapuorun
YeJIOBEKa.

OCHOBHBIC METO/IBI TCHETHKH YCIIOBEKA!
FeHEaJOTHYSCKUM, OJIU3HCIOBEIHI,
[IMTOI€HETHYECKHUI, OMOXUMHUYECKHI,
MOJIEKYJIIPHO-T€HETUYECKU U.
CoBpeMeHHOE onpeieIeHe TeHOTUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHUCIIE

¢ nomoubsio [11[P-ananu3a.
HacnencrBennsie 3a001eBaHus
YeJIoBeKa: TeHHBIC 00JIe3HH, O0JIC3HN

C HACJIEACTBEHHOMN
MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE
oone3nn. CoMaTUUECKHUE

Y F'€HEPAaTUBHbBIC MYyTaIlMH.

PackpbiBaTh conepxaHue TEPMUHOB

Y MIOHATHUM: KAPUOTHUII YETIOBEKA,
LUTOT€HETUYECKUI METO/,
reHeaJIOTMYECKUIl METOI, POJOCIIOBHEIE,
OJIM3HELOBBIN METO/I, HACIIEICTBEHHBIE
Oose3Hu: (MOHOTCHHBIE,

C HACJIEICTBEHHOU
IIPEIPaCIOIOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETUUECKOE
KOHCYJIbTUPOBAHMUE.

[lepeuncisaiTe 0COOEHHOCTH U3yUYEHUS
TE€HETHKHU YEJIOBEKAa; MPUBOIUTh
MIPUMEPHI HACJIEICTBEHHBIX O0Ie3HEN
YEJI0BEKAa, XapaKTEPU30BaTh METOABI UX
Npo(PUIAKTUKHU; 0OOCHOBBIBATH 3HAUCHUE
MEJUKO-TEHETHYECKOI 0
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CrBosoBbIe KIIeTKU. [IpuHIUTIBI KOHCYJIbTUPOBAHUS.
3JI0pOBOr0 00pa3a *KU3HU, TUATHOCTUKH, | BBIABIATH M cCpaBHUBATh MEX]Y COOOM
npOoUIAKTUKY U JICYEHUS TEHETUYECKUX | JOMUHAHTHBIEC U PELIECCUBHBIC TPU3HAKU

Oone3neit. Meanko-reHeTnyeckoe YeJIOBEKa.
KOHCYJIbTUPOBAaHHE. 3HAYCHUE CocTaBiATh ¥ aHAIU3UPOBATH
MEIUIIMHCKON MeHEeTUKHU POIOCIIOBHBIE YETIOBEKA

B [IPEIOTBPAIICHUH U JICYEHUU
reHeTHYECKUX 3a00JIeBaHUH YellOBEKa.
Hemoncmpayuu:

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

Jlabopamopusie u npakmuuecKkue
pabomui:

[TpakTuueckas padora Ne 2.
«CocTaBieHrE U aHAJIU3 POJIOCIOBHBIX

YyeJIoBeKay
Htoro yacoB 1mo teme 8
Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM
7.1 | Cenekuus Kak HayKa 1 Cenek1us Kak Hayka v Ipolecc. PackpeiBath conepxanre TEpPMUHOB
Y TIPOILIECC 3apoxeHrEe CENEKIIUU U JOMECTUKAIIUSA. | U TOHATHI: CEJIEKIUs, COPT, MOPOJIa,
Yuenne H. 1. BaBuiosa o neHrpax IITAMM, JJOMECTUKAIIUS,
MHOT'000pa3us U POUCXOXKICHHS WIA OJIOMAalllHUBAHUE, LIEHTPBI
KYJIbTYPHBIX PaCTCHUU. MHOT000pa3usi U MPOUCXOXKICHHS
LleHTpBI MPOUCXOXKACHUS TOMAITHUX KYJIbTYPHBIX PaCTCHUH
JKUBOTHBIX. 1 JKUBOTHBIX, THOpUAM3AIIUS,
Copr, nopozaa, mramm. MCKYCCTBEHHBIN OTOOD.
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Hemoncmpayuu:

llopmpemui: H. 1. BaBunos.
Tabauyel u cxemwvl: kKapta «LleHTpBI
MHOT000pa3usi ¥ MPOUCXOKICHUS
KyJIbTYPHBIX pacTeHu», «Iloposs
JIOMAIITHAX KXUBOTHBIX», «CopTa
KyJIbTYPHBIX PACTEHUII».
ObopyoosaHue: MyJSIKU TIJI0JI0B

U KOPHEIUIONOB AUKUX (HOpPM U
KyJbTYPHBIX COPTOB PacTCHUM;
repOapuii «CenbCKOX0351iCTBEHHbIC
pacTeHUS

Ha3biBaTh 1 cCpaBHUBATh OCHOBHBIC
ATaIbl Pa3BUTHUSI CEJICKIIUM.

W3narare yuenue H. Y. BaBunosa

0 IIEHTPax MPOUCXOKJICHUS KYJIbTYPHBIX
pacTeHuii; pa3auvaTh IEHTPhI Ha KapTe
MHPA, CBSI3bIBATH UX MECTOMOJI0KEHUE

C oyaramMu BO3HUKHOBEHMS IPEBHEUIIINX
LIUBUJIN3ALAN.

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

B 00ecCIeueHUH PO I0BOILCTBEHHOM
0Ee30ITaCHOCTH YeJI0OBEYEeCTBa

7.2 | Metonp!
JTOCTHKCHUS
CEJICKLIMU PACTECHUMN
U KMBOTHBIX

CoBpeMEHHbBIE METObI CEIEKIINN.
MaccoBblii 1 UHAUBUAYATbHBIA OTOOPHI
B CEJIEKIIUU PACTEHUI U KUBOTHBIX.
OueHka sKcTepbepa.
biM3KOpOICTBEHHOE CKPELIMBAHUE —
uHOpuANHT. Yucras muHus.
CKpeluBaHue YUCTHIX JTUHUM.
['ereposuc, wnu rudbpuaHas cuia.
HeponcreeHHoe ckpeluBanue —
ayrOpuauHr. OtaajieHHas
ruOpuan3alms U eeycrexu.
HckycCTBEHHBI MyTareHe3 M MOJIy4eHue
MIOJIUILIIONA0B. JJOCTHXKEHUS CeNeKIuu

PackpbiBaTh conieprkaHre TEPMUHOB

Y TIOHSITUI: UCKYCCTBEHHBIN OTOOD,
MacCOBBI 0TOOp, MHINBUIYaIbHBIN
0T00p, PKCTEphEP, OTUZKOPOICTBEHHOE
CKpEILMBAaHUE, YACTasA JTUHUS, T€TEPO3HC,
HEPOJCTBEHHOE CKpPEIUBAHUE,
HCKYCCTBEHHBIM MyTarcHes,
nonumionibl. CpaBHUBATh (POPMBI
HCKYCCTBEHHOT'0 0TOOpa (MaccoBOro

Y WHJMBUYalbHOI'0), BUJBI
rubpuauzanuu (6JIU3KOpOICTBEHHON

Y OTAAJIEHHOI), CIOCOOBI MOITY4YEeHUS
MOJIUILJIOUIOB.
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pacTeHuM, JKUBOTHBIX

Y1 MUKPOOPraHU3MOB.
Jemoncmpayuu:

llopmpemui: V1. B. Muuypus,

I'. 1. Kapneuenko, M. @. liBaHOB.
Tabnuywvl u cxemsr: «OTAATICHHAS
rubpuauzanus», «PaboTel akagemMuka
M. ®©. UBanoBay, «Ilomumnonausy.
Obopyoosarue: MyIISKA TIIOIOB U
KOPHEIUIOA0B TUKUX (GOpM U
KYJbTYPHBIX COPTOB PacTCHUH.
Jlabopamopuvie u npakmuyeckue
pabomui:

Okckypcusi «OCHOBHbBIE METOJIBI U
JOCTUKEHUS CEJIEKI[UN PACTEHUN U
YKUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHITHUIO,
IJIEMEHHYI0 Qepmy,
COPTOUCIIBITATEIBLHBIN YIaCTOK

WM TETUIMYHOE XO3SIICTBO)

[IpuBOIUTE TPUMEPBI TOCTUKEHUN

CCJICKIIN paCTeHI/Iﬁ H JXMBOTHBIX

7.3 | buorexgonorus
KaK OTpacilb
MIPOU3BO/ICTBA

buorexHonorus Kak oTpacib
pou3BoJIcTBA. ['eHHAsT MHKEHEPHSI.
Otamnsl co3nanus pekomOuHanTHol JITHK
U TPAHCTEHHBIX OpraHu3MoB. KietouHas
uHKeHepus. KieTouHbie KyJbTypBhl.
MUKpPOKIIOHATBHOE Pa3MHOKEHUE
pacrenunii. KnonnpoBanue
BBICOKOTPOTYKTUBHBIX

PackpbiBaTh copepxaHue TEPMUHOB
U TIOHSTHI: OMOTEXHOJIOTHS, KJIETOUHAS

WH)KEHEpUs, T€HHAsI UH)KEHEPUSI,
KJIOHUPOBAHHUE, TPAHCTEHHBIC
opranusmsel, MO (reHeTudecku

MOAU(PUIMPOBAHHBIE OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJOTHIO KaK
OTpacJb IPOU3BOJICTBA, OCHOBHBIE
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CENBbCKOXO3MCTBEHHBIX OPraHU3MOB.
DKOJIOTUYECKHUE M ATUYECKUE TTPOOJIEMBI.
I'MO — reneTuyecku
MOIU(DUITTPOBAHHBIC OPTaHU3MBI.
Hemoncmpayuu:

Tabauywvt u cxemolr: «OOBEKTHI
OouotexHosoruny, «KnerouHsle
KYJbTYPbI U KIOHUPOBAHUEY,
«KoHCTpyHpOBaHHE U TIEPEHOC T'EHOB,
XPOMOCOM»

JIOCTH)KEHUSI OMOTEXHOJIOTMU B 001aCTH
MIPOMBIIIJIEHHOCTH, CEJIbCKOTO X035MCTBa
W MEIUIIMHEI.

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

OO6cyx1aTh dKOJIOTMYECKUE

U ITUYECKUE ACIEKThl HEKOTOPHIX
HCCIIE0BaHNM B 00J1aCTH
OounorexHomoruu (KJIOHUPOBAHUS,
MCKYCCTBEHHOT'O OTUIOJIOTBOPEHMUS,
HAIPaBJICHHOTO M3MEHEHHUS TeHOMA

1 CO3JaHUs TPAHCTCHHBIX OPraHU3MOB)

Hrtoro yacoB 1o teme 3

Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
pa3nesoB U TEM [IporpammHOe conepxkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 ImpeIMeTa

Tema 1. DBoJIOIMOHHAA OMOJIOT U

1.1 | DBomronug U METOIbI 1
€€ U3y4eHus

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

Ha pa3BUTHE OWOJIOTUU U JIPYTUX HAYK.
CBuAETENHCTBA IBOJIOLMH.
[TameoHTOMOrNYECKHE:
MOCJIE/I0BATEILHOCTH MOSIBJICHUS BUJIOB
B MMAJICOHTOJIOTMYECKOM JIETOMUCH,
nepexoiHbIe (HOPMEL.
buoreorpaduieckue: cxoncTBo

u paznuuue ¢dayH uIop MAaTePUKOB
U OCTPOBOB. DMOPHOJIOTNYECKHE:
CXOJICTBAM pa3IMUMs SMOPHOHOB Pa3HBIX
BHUJ/IOB MTO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKUE:
TOMOJIOTUYHbIC, AHAJIOTUYHBIE,
PYIUMEHTApPHBIC OpraHbl, aTaBU3MBI.
MounekynsipHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTU U OCHOBHBIX

PackpbiBaTh conepxaHue TEPMUHOB
Y TIOHSITUI: IBOJIIOIIHS, TIEPEXOTHBIC
dbopmbl, prtoreHeTHYECKUE PSIbI,
BUJIBI-9HJIEMUKH, BUBI-PEITUKTHI,
3aKOH 3apOJIBIILIEBOI0 CXOJICTBA,
OMOreHEeTUYCCKHI 3aKOH,
TOMOJIOTHYHBIC U aHAJIOTUIHBIC
OpraHbl, pyJIUMEHTAPHBIC OpPTaHEI,
aTaBU3MBI.

[lepeuncnsiTh OCHOBHBIEC ATAMbl PA3BUTHS
ABOJIIOLIMOHHOW TEOPHHU.
XapakTepu3oBaTh CBUIACTEIHCTBA
HBOJTIOINH: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduyeckue,
AMOPUOIOrMYECKUE, CPABHUTEIBHO-
aHATOMUYECKHE, MOJIEKYJISIPHO-
OMOXMMUYECKUE.

[TpuBOINUTE TIPUMEPHI MTEPEXOTHBIX
dbopM OpraHu3MoB, (PIIIOTCHETHYECKUX
PAIOB.

[TpuBOoIUTE (HOPMYITUPOBKH 3aKOHOB
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METa0OIMYECKUX MYTEH y BCEX JKUBBIX | OMOT€HETUYECKOrO0 M 3apOJIbIIIEBOIO
OpraHu3MOB. CXOJICTBa

Jemoncmpayuu:

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

K. M. bap, O. I'ekxens, @. Mromnep.
Tabauywvl u cxemol: «Pa3Burue
OpraHMYEeCcKOro Mupa Ha 3emiie»,
penbedHbIe TaOIUIbI «3apOAbIIIN
MO3BOHOYHBIX KUBOTHBIXY,
«ApXEOnTEPUKCY.

Obopydosanue: dbuoreorpapuyeckas
KapTa Mmupa; Kosuiekius «Dopmbl
COXPAHHOCTH HMCKOITA€MbIX JKMBOTHBIX
U pacTEHUI»; BIaXXHbIE ITperapaThl
«Pa3Butne HacekoMmoroy, «Pa3Butue

JISIT YLLK
1.2 | Ucropus pa3Butus 1 OomoninonHast Teopust Y. JlapBuna. PackpeiBarh conep:kaHue TEPMUHOB
NpEACTaBICHUN [IpeanocbUIKM BOZBHUKHOBEHUS Y TIOHSITUI: CACTEMATHUKA, €CTECTBEHHBIN
00 3BOJTIOIUU JapBUHHU3MA. [[BHOKyIIME CHJIBI U MCKYCCTBEHHBINA OTOOD.
ABOJIFOLIMH BUIOB 110 J[apBUHY XapakTepu30BaTb OCHOBHBIE
(M30BITOYHOE PA3MHOKEHUE ABOJIIOLIMOHHBIE WJIEU, KOHLICTIUU
MIPU OIPAaHUYEHHOCTH PECYPCOB, U TEOPUU; CPAaBHUBATH B3TJIsA/IbIHA BU/T
HEOIpeeTIeHHAs U3MEHYNBOCTb, u 3osmonuio K. Jlunnes, JK.b. Jlamapka,
O0opn0a 3a CylIecTBOBaHUE, Y. JlapBuHa.
€CTECTBEHHBIN 0TOOP). OuenuBath BKiaja JInHHES B pa3BUTHE
CunTeTnyeckasi Teopust YBOJIIOIUN CUCTEMATUKU U OOBSICHATH TPUHITUIIBI
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(CTD) u ee OCHOBHBIEIOIOKEHHUS. OMHApHOI HOMEHKJIATYPBHI.
Jemoncmpayuu: XapakTepu3oBaTh CONEPKAHUE
Hopmpemuwi: K. Jlunuen, XK. b. Jlamapk, | u 3Ha4€HHE SBOJIOIMOHHON KOHIETIIUN
Y. HdapsuH. K. b. JITamapka.

Tabnuyer u cxemor: «llomymsiuny, OueHuBaTh €CTECTBEHHO-HAYYHbIE
«Kapra-cxema Mapuipyra ImyTeecTBUSL | U COLMAIbHO-OKOHOMHUYECKHE

Y. JdapBunay, «®@opmbl 60pbObI MPEANOCHIIKA BOSHUKHOBEHUS

3a CYIIECTBOBAHUE», « ECTECTBEHHBIN ABOJIFOIMOHHOU Teopun Y. [lapBuHa.
oTo0op», «MHOroodpasue copTon PackpeiBaTh copep:kaHue 3BOIIOLIMOHHON
pacrenuity, «MHoroo0Opasue nopoa teopun Y. JlapBuHa; CpaBHUBATH
YKUBOTHBIX) HEONPENEIICHHYIO U OIIPEIEIICHH YIO

W3MEHYHMBOCTh, €CTCCTBCHHBIN U
UCKYCCTBEHHBIN 0TOOD, (popmMbI OOPHOBI
3a CYIIECTBOBaHUE.

OnuceIBaTh MOJOKEHUSI CHHTETHYECKON
teopuu dBotoNUU (CTD) u 00BACHATH
ee 3Ha4YeHHE 11 0MO0I0rUun

1.3 | Bua: kpurepuu u 2 MuxkposBomtonus. [lonymsinus kak PackpeiBarh conep:kaHue TEPMUHOB
CTPYKTYpa. €AMHULABUAA U DBOJIIOLUH. Y TIOHSATUI: MUKPO3BOJIIOIUS, BU],
[Tonmynsmnus kak Kak Hemoncmpayuu: KpUTEpPUHU BUA, apPEAJL, IO YIS,
3J€MEHTapHas Tabruyol u cxemwl: «llonmynsaum, reHo(oH 1, MyTaluyu, KOMOWHAIIUU
€IUHULIA BUAA «MyTanroHHasi U3MEHYUBOCTHY. T'€HOB.

Obopyoosanue: MUKPOCKOII, XapakTepu3oBaTh BUJ KaK OCHOBHYIO
Mukponpenapat «/[pozoduia» (HopMa, | CHCTEMATUYECKYIO €IHHUILY
MyTaluH (POPMBIKPBLUIBEB U OKPACKU U LIETOCTHYIO OUOJIOTHYECKYIO CUCTEMY.
Tena), Moaenb-anmnkanus «llepekpect | BeiiensTe kputepuu BUaA
XpPOMOCOMY. (Mopdonorudeckuit, Gu3nOIOrHIECKUH,
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Jlabopamopmusvie u npakmuueckue OMOXMMUYECKU, TCHETUYECKUH,

pabomoi: HKOJIOTMYECKUH, Teorpaduueckuii)

Jlabopatopnas pabora Ne 1. «CpaBHEHHE | U IPUMEHSTh KPUTEPUU JIJISI OTTUCAHUS

BUJIOB TI0O MOP(OJIOTHUECKOMY KOHKPETHBIX BHUJIOB.

KPUTEPHIO) XapakTepu30BaTh MOMYJISAINI0 KaK
CTPYKTYPHYIO €IMHUITY BHJIA U
HBOJIIOLIMH.

OnuceIBaTh NOMYJISALMIO 110 OCHOBHBIM
MOKa3aTessiIM: COCTaB, CTPYKTypa

1.4 | JIBroKyIIre CUIIbI 1 JBrkyimue cumbl (dakropsl)sBomtonnn | PackpbiBaTh cojep:kaHue TEPMUHOB
(a7IeMeHTapHbIe BUJIOB B MpHpoje. MyTalmoHHbIN U TIOHSITHI: KOMOMHATHUBHAS
(akTOpbI) IBOITIOLIUU MpoliecC 1 KOMOUHATUBHAS W3MEHYUBOCTh, MyTallUH, MyTAIITMOHHBIH

M3MEHYMBOCTD. [lonyIIIMOHHBIE BOMHBI | POLECC, IMTONYJISIHUOHHBIE BOJIHBI,
u apeid renos. M3omsus U Murpauus. | Ipeid reHoB, U30JSALUS, MUTPALUU.

Jemoncmpayuu: XapakTepu30BaTh 3JIEMEHTAPHbIC
Tabauysl u cxemol: «JIBUXKYILIAE CUITBI (hakTOpbI IBOIOIUHU: MyTaIlMOHHBIN
HBOJIFOLIAM poIecc, KOMOMHATUBHAS

U3MEHUYHMBOCTD, MTOMYJISIIMOHHBIC BOJTHBI,
npeiid TeHOB, U3OIISALINS, MUTPAIIHSL.
YcTaHaBnMBaTh TPUIUHHO-
CIICZICTBECHHBIC CBSI3U MKy
MEXaHU3MOM U Pe3yJbTaTOM JACUCTBUS
JBIDKYITAX CHJ (DIIEMEHTApHBIX
(bakTOpOB) ABOJIOLIU

1.5 | EcrectBenHblil 0TOOP 1 EctectBenHbIit 0TOOp — Hampasisitomuii | PackpeiBaTh cojiepkaHue TEPMUHOB
U ero GopMbl (hakTop IBOJIIOLIMH. Y TIOHSTHI: €CTECTBEHHBIA 0TOOP,
DopMBbI €CTeCTBEHHOI0 0TOOpA. O0opn0a 3a CylecTBOBaHUE.
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Hemoncmpayuu:
Tabnuysl u cxemvi: «EcTeCTBEHHBIN
otbop», «boprba 3a cyriecTBoBaHUE

OnuceIBaTh MEXaHU3M JICHUCTBHUSI
€CTECTBEHHOr0 0TOOpA.
XapakTepu3oBarb (OPMbI €CTECTBEHHOTO
oTOOpa (IBIKYIIHM, CTAOUITU3UPYIOITUH,
JTU3PYIITHBHBIN) U CPAaBHUBATH UX MEXKIY
co00ii.

XapakTepu3oBarh 00pb0y

3a CyIIECTBOBAaHME U CPABHUBATH €€
BUJIbI (MEKBHIOBAsI, BHYTPHUBHIOBAS,
O0opbbOa ¢ HEOIaronpUsATHBIMU
¢dakTOpamMu BHEIIHEW CpPE/Ibl)

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

Jemoncmpayuu:

Tabauyol u cxemol:
«IIprucnoco0IeHHOCTh OPraHu3MOBY,
«["eorpaduaeckoe BUI000pa30OBaAHUE,
«IKOJOTHIECKOE BHI000pa30BAHHE.
Obopyoosanue:

Kosuteknus «lIpuMepsl 3aMTHBIX
MPUCTIOCOOJIEHUN Y )KUBOTHBIXY,

1.6 | Pesynprarsl [Tprcnoco6IeHHOCTh OPraHu3MOB PackpsiBaTh conepxkaHne TEPMUHOB
ABOJIIOLINH: KaK pe3yJbTaT 3Boolny. [IpumMepsl U TIOHSATHI: MPUCTIOCOOJICHHOCTD,
MPUCTIOCOOJIEHHOCTh NPUCIOCOOJIEHUN Y OPraHU3MOB. MOKPOBUTEIbCTBEHHAS U
OpPraHu3MOB U Apomopho3bl U UANOATANITALIUH. IpelocTeperaronas OKpacka,
BUJI000pa30oBaHue Bunu BunoobOpazoBanue. MacCKHpPOBKa, BU1000pa30BaHUE.

OmnuceIBaTh MEXaHNW3M BOSHUKHOBEHHUSI
IPUCIIOCOOJIEHUH Y OPraHU3MOB.
BBISBIIATE IO N300paKEHUSAM, Ha KUBBIX
U (PUKCHPOBAHHBIX MpernapaTax IpuMepsbl
IPUCTIOCOOJIEHHOCTH PACTEHUM

M JKUBOTHBIX K YCJIOBHSIM CPEIb
0o0uTaHMs, T0KA3bIBaTh OTHOCUTEIHHYIO
1eJIECO00Pa3HOCTh MPHUCIIOCOOICHUIA.
XapakTepu3oBaTh CIIOCOObI

¥ MEXaHU3MbI BUI000pa30BaHus;
OIUCHIBaTh U CPAaBHUBATh OCHOBHBIE
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KOJUTEKITHSI HACEKOMBIX C Pa3TUIHBIMHA
TUTIAaMHU OKPAacKu; HaOOp TJIOJOB

U CEMSH.

Jlabopamopmuwsie u npakmuueckue
pabomul:

JlabGoparopnas pabora Ne 2. «Onucanue
MPUCIOCOOJIEHHOCTH OpPraHu3Ma U ee
OTHOCHUTEJIBHOT'O XapaKTepar»

(GbOopMBI IKOJIOTUYECKOTO
U reorpaduyecKkoroBU1000pa30BaHUs

1.7

Hanpasnenus u nytu
MaKpO3BOJIIOLIUH

MaxposBouttorus.

dopmbl 3BOIOLUN: UIeTUYECKas],
JIMBEPreHTHAsl, KOHBEPI €HTHAs,
napaiensHas. Heooparumoctb
sBomonuu. [Ipoucxoxaenue

OT HEeCMeUHATU3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyromas cnenuain3anmsi.
AnanTvuBHas paavanus.
Hemoncmpayuu:

Tllopmpemwi: A. H. CeBeplioB.
Tabnuysl u cxemvi: «<ApoMopho3bI»,
«Mnnoananranuny», «O01mas
JereHeparus.

Obopydosanue: moaenb « OCHOBHBIC
HaIlpaBJICHUSI YBOJIIOIUNY; 00beMHas
Mozenb «CTpoeHHE TOJI0OBHOTO MO3Ta
MMO3BOHOYHBIX)

PackpbiBaTh conepaHue TEPMUHOB

u HOHSITPIfI:M&KpOC)BOJII-OHHH, (l)I/IJIOFGHCS,

OMOJIOTMYECKUI MPOrpecc U perpecc,
apoMop 03, uauoaaanTaius, ooas
JiereHepanys, aJanTHBHAs paguarius.
Xapaktepu3oBaTh (HOPMBI IBOTIOIIH.
BoIsBIIsATE apoMOp (o356l

U UIMOAJanTalluy ypacTeHUN

U KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYCCKHI MPOTpecc
u Ounojoruueckuii perpecc, apomopdos,
UM0AIANITALMI0 U OOIIYIO
JIereHepaIuio.

BbISIBIISATH B3aUMOCBSI3U MEXKITY MYTSIMU
Y HaIpaBJICHUSAMH SBOJOLNN

Yy PACTEHHU U KUBOTHBIX

Hroro yacoB 1o Teme
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Tema 2. Bo3HUKHOBEeHME ¥ Pa3BUTHE KM3HU Ha 3emJie

2.1 | Ucropus xu3Hu

Ha 3eMJI€ ¥ METOJIbI
€€ U3YUYCHMUA.
I'unoressl
MPOUCX 0K IECHUS
JKM3HH Ha 3eMiie

2

JloHay4yHBIE TIPEICTABICHUS

0 3apOXKJICHUM KU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS JKU3HU

Ha 3emiie: abuoreHe3 UIaHCIePMUs.
XUMHYECKAS 3BOJIFOLHS.
AOWOreHHbI! CUHTE3 OPraHUnYEeCKUX
BEILECTB U3HEOPTraHUYECKUX.
DKCIEpUMEHTAIBHOE OATBEPKICHUE
XUMHYECKON HBOIIOLIHH.

HauanbHble 3Tanbl OMOIOrMuecKon
sBomonuu. ['mnoreza PHK- mupa.
dopMHUpOBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HHMKHOBEHHE MTPOTOKJIETKH.
[lepBbIie KJIETKU W UX HBOJIOIHUS.
@opMHPOBAHNE OCHOBHBIX TPYIII
YKUBBIX OPTraHU3MOB.
Hemoncmpayuu:

Topmpemur:

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

Tabauywvl u cxemol. «BO3HUKHOBEHUE
ConHeYHOM CHCTEMBI»,

«Pa3BuTHE OPraHUYECKOTO MHUPay,
«PacturenbHas KiaeTkay, «KuBoTHas
KieTkay, «lIpokapuorudeckas
KJIETKa»

PackpriBaTh comep:kaHle TEPMUHOB

U TIOHSATUM: KpeallMOHU3M, a0UOTeHE3,
BUTAJIM3M, TTAHCTICPMHUSI, OUOII0D3,
KOallepBaThl, MPOOMOHTHI, CHMOHUOTCHES3.
XapakTepru3oBaTh METOIbl U3yUCHHUS
MCTOPUYECKOTO MPOIUIOro 3eMJIH.
[lepeunciisiTh OCHOBHBIE ATallbl
XUMHYECKOM M OMOI0OrHIEeCKOM
ABOJIFOLIMH.

N3narats comepkaHue TUIOTE3 U TEOPU
BO3HHKHOBCHUS KU3HU HaA 3eMIIC
(KpeanmoHu3Ma, CaMOIIPOU3BOJILHOTO
3apoXkAeHUs (CIIOHTAHHOTO),
nancrnepmuu, runote3sl PHK-mupa).
OnuceiBath 3kcnepumenTsl C. Muepa
u I'. FOpu 1o nonydeHuto opraHuuecKux
BEILIECTB U3 HEOPTAHUYECKUX ITyTEM
aOMOTeHHOI'0 CHHTE3a
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2.2

OCHOBHBI€ ATaNbl
SBOJIIOLIUHU
OPraHM4eCcKoOro Mupa
Ha 3eMJie, pa3BUTHE
YKW3HU T10 3paM U
nepuoiam

PazBuTue xxu3Hu Ha 3eMiie O 3pam

u niepuoaam. Karapxei. Apxeiickas

Y IpoTepo30KcKas 3pel. [laneo3oiickas
apa M e IEePHOJIbl: KEMOPHUICKHHA,
OPIOBUKCKHM, CUITYPUHCKUN,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
TIEPMCKHUM.

Me3o30iCcKast 3pa U €€ MEPUOIbI:
TPUACOBBIM, FOPCKUM, MEJIOBOM.
KaiiHo3oiickas spa u ee nepuomsbl:
M1aJICOr€HOBBIM, HCOTCHOBBIM,
aAHTPOIIOT'€HOBBIM.

XapakTepuCTUKA KJIMMara

Y TEOJIOTMYECKUX IporeccoB. OCHOBHBIE
ATaIlbl 3BOJIFOLIUU PACTUTEIIHOIO U
YKUBOTHOTO MHUpa. ApoMOpG O3kl

Yy PaCTeHUM U )KUBOTHBIX. l1osiBIIECHME,
paclBeT U BEIMUPAHUE TPYIII KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Tabauywl u cxemol: «PazBurue
OpPraHUYECKOrO MUPAY,
TEOXPOHOJIOTMYECcKas TabIunIIa;
KoJuieKIusa «OpMbl COXPAaHHOCTH
MCKOIIAEMBbIX KUBOTHBIX U PACTEHUI.
Jlabopamopuvie u npakmuueckue
pabomui:

PackpeiBath copepkaHre TEPMUHOB
Y TIOHSTUI: 30H, 3pa, IEPUOL,
apoMopd03bl, UIHO0ATATITAIIUH.
3HaTh MOCJIEA0BATEIHBHOCTh JOHOB:
KaTapxeu, apxeu, IpoTepo30i,
dbaHepo3oit; Ip: apxeiickas,
MPOTEPO30MCKasi, MATIEO030MCKas,
ME3030MCKasi, KANHO30MCKasl; IEPUOOB:
KeMOpUHCKHI, OPTOBUKCKHU,
CUITYPUICKUU, IEBOHCKUH,
KAMEHHO YT OJIbHBIN, IEPMCKH,
TPUACOBBIN, IOPCKUIA, MEJIOBOM,
MMAJICOTCHOBBIM U HEOT€HOBBIM,
AHTPOIIOT€HOBBIM.

XapaKTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTUM OPraHUYECKOT0 MUPA

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

CpaBHUBATh MEX1y COOOI
MPEACTABUTEIICH CUCTEMATHYECKUX
TPYII OPraHU3MOB, BBISIBISITh YEPTHI
YCIIOKHEHUS U TPUCTIOCOOJICHHOCTH
K YCJIOBUSIM >KU3HU
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[IpakTueckas padora Ne 1. «Mzyuenue
VCKOIIAEMBIX OCTAaTKOB pPaCTEHUN

Y JKMBOTHBIX B KOJUIEKLUSX).
DKCKypcHsi « DBOJIOIHUS
OpPraHMYECKOro MHUpa Ha 3emiie»

(B ecTeCTBEHHO-HAy4YHBI

WM KPAaeBEIUEeCKUN My3eil)

2.3

CoBpemeHHas
cucrema
OpPraHMYECcKOro MHUpa

Cucrema OpraHu4ecKoro Mupa Kax
oTpakeHue 3Borouu. OCHOBHbIE
CUCTEMAaTUYECKUE T'PYIIbl OPraHU3MOB.
Jemoncmpayuu:

Tabauywl u cxemwvr: «CoBpeMeHHas
CUCTEMA OPraHUYECKOT0 MHUPay

PackpbiBaTh copepxaHue TEPMUHOB

U MOHATHI: CUCTEMATHKA, UICKYCCTBEHHAs
U €CTECTBEHHAs Kaccu(puKaus,
OMHapHasi HOMEHKJIaTypa, MPUHIIUI
UEPAPXUYHOCTH.

XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OpPraHUYECKOro MHUpa

2.4

IBOJIIOINSA YEIOBEKA
(aHTpOIIOreHe3)

DBOJIIOIMSA YeJIOBEKA. AHTPONOJIOTUs
Kak Hayka. Pa3Burtue npeacraBieHui
O TIPOMCXOXKJIECHUMN YeJIoBeKa. MeTobl
U3Yy4eHHs aHTpororenesa. Cxoxcraa
U pa3n4us 4eJI0BEKA U KUBOTHBIX.

CucremaTrnyeckoe I0JIOKESHHE YSITOBEKaA.

Hemoncmpayuu:

Hopmpemuwi: Y. JlapBuH.
Tabruywl u cxemwvl: «CpaBHEHHE
aHATOMUYECKUX YEPT CTPOCHUS
YeJIOBEKa U YeJI0BEKOOOPa3HbIX
00€3bsIHY.

Obopydosanue: cienku

PackpeiBath cogepxanre TEpPMUHOB
U TIOHSATUM: aHTPOIIOJIOT U,
AHTPOIIOT€HE3, YEIIOBEK Pa3yMHBIN
(Homo sapiens), npssMoxokacHUE,
BTOPAsi CUTHAJIbHAsL CUCTEMA.
[lepeunciiaTe 3a7a4M aHTPOIIOJIOTUH,
ATAIbI CTAHOBJICHUS U PA3BUTHUS
MPEACTABIECHUN O MTPOUCXOKICHUN
YeJI0BeKa.

W3naraTe OCHOBHBIE TOJIOXKEHUS
teopuun Y. JlapBuHa, KpUTUUECKU
OIICHUBATh HEHAYYHYIO MTH(OPMAIIUIO
O MPOUCXOKJICHUU YEJIOBEKA.
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WM H300paKeHHS KAMCHHBIX OPYIUN
MEPBOOBITHOT'O YEJIOBEKA: KaMHHU-
qorepsl, pyoua, ckpedia

3HaTh CUCTEMATUYECKOE MOJIOKEHUE
Busa Homo sapiens, mepeducisite ero
MOp(}OIOr0o-aHATOMUYECKHUE PU3HAKU
Pa3HOro ypOBHS (THI, KJIACC, OTPSL

u 1p.).

VYcranaBiaMBaTh 4€pPTHI CXOJCTBA U
pa3anuMii uenoBeKa U >KMBOTHBIX.
OOBSICHATH U OLICHUBATh 3HAYECHUE
Hay4YHBIX 3HAHUW O IPOUCXOKICHUU
YeJIoBeKa JJIsl MOHUMAHUSI MECTa U POJIH
YeJIoBeKa B MPHUPOAE

2.5

JIBMKYIIIHE CUIIBI

(paxTopsr)
aHTPOIIOreHe3a

JIBrxyue cuibl ((haKkTopbl)
a"Tporiorenesa. Hacnencrsennas
W3MEHYUBOCTh U €CTECTBEHHBIN OTOOP.
OO111ecTBEeHHBIN 00pa3 KU3HHU,
M3TOTOBJICHUE OPYAUM TPyAa,
MBIIJICHUE, PEUb.

Hemoncmpayuu:

Tabruyol u cxemwvr: «CpaBHEHUE
aHATOMHUYECKHUX YEPT CTPOCHUS YeIOBEKa
U 4EJIOBEKOOOpa3HBIX 00€3bsiHY,
«OCHOBHBIE MECTa MaJICOHTOJIOTUYECKUX
HAXOJIOK MPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

Obopydosanue: MynsiKU
«IIpoucxoxaenue yenoBeka
(MaJIEOHTOIOTMIECKUE HAXOIKH )»

PackprpiBaTh coaepikaHue TEPMUHOB
U TIOHATHI: (DaKTOPBI aHTPOIOreHE3a,
TPYNIIOBOE COTPYIHUYECTBO, PEYb,
opyauitHas e TEIbHOCTD,
OJIUMOP(PU3M.

XapaKkTepu30BaTh ABMKYIINE CUIIbI
(axTophI) aHTpOIIOTCHE3A!
OHMOJIOTMYECKUE U COLIMATIbHBIE,
CpPaBHMBATh UX MEXKIY COOOMU
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2.6 | OCHOBHBIE CTAaIUH OCHOBHBIE CTAJINHM U BETBH 3BOJIFOLIUN PackpsiBaTh conepkaHue TEPMUHOB
SBOJIIOIIMH YEJIOBEKA YeJIOBEKA: aBCTPAIONNUTEKH, YeloBeK Y TIOHSTHI: aBCTPAIONUTEK, YEIOBEK
ymelbii, YenoBek npsaMOXOIsIIni, YMEJIbIM, YEJIOBEK MPSAMOXOISALINH,
YenoBek HeaHAEpTAIbCKUN, YenoBek HeaHJepTaliell, KPOMaHbOHELL,
pa3yMHBII COBPEMEHHOI'O THUIIA. HEOJIMTUYECKasl PEBOJIIOLIMS,
Haxonku nMckomaeMblX OCTaHKOB, NEPBOOBITHOE UCKYCCTBO.
BpeMsl CYILIECTBOBAHUS, 00J1aCTh XapakTepu30BaTh U CPABHUBATH MEXKITY
pacnpocTpaHeHusi, 00beM T'OJI0BHOTO c000i1 OCHOBHBIE CTAIUU IBOJIOIIUU
Mo3ra, 00pa3 KU3HH, OPYAHSL. YeJI0BEKa: XPOHOJOTMYECKHI BO3pacT,
Jemoncmpayuu: apeasl paclpoCTPaHEHHUsI, 00BEM
Tabnuyst u cxemvi: «OCHOBHBIE MeCTa TOJIOBHOTO MO3Ta, 00pa3 KU3HH
NAJEOHTOJIOTMYECKUX HAXO/IOK MPEIKOB | U Opyaus Tpyaa
COBPEMEHHOI'O YEJIOBEKAY,
«JlpeBHenmme oan», «Ipesane
moau», «IlepBpie COBpEMEHHBIE JTFOAM.
O6opyoBaHue: MYJISIKU
«IIpoucxoxaenue yenoBeka» (Or0CThI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJepTajiblia, KPOMAHbOHIIA); CICIKU
WK U300paKeHHs] KAMEHHBIX OpYIUid
NEPBOOBITHOIO YEJIOBEKA: KAMHH-
yomnrmnepsl, pyouia, ckpedia
2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHBIE PackpsiBaTh conepxaHue TEPMUHOB
Y TIPUPOIHBIE OOJIbIIKME PaChl: €BPOIIEOUTHAS U MOHATHIA: packl, pacOreHe3, Coua-
ajanTalyy 4YeJoBeKa (eBpasmiickas), HErpoO-aBCTPAJIOHUIHAS JApPBUHU3M, PaCU3M, METHCALIHSL.
(3KBaTOpUaIbHast), MOHTOJIOMAHAS XapakTepu3oBaTh U CPABHUBATH
(a3uarcko-amMepuKaHcKasi). IIPEICTaBUTEIIEN YEIIOBEYECKUX PaC,
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YepTbl mprcniocoOJIEHHOCTH pacKpbIBaTh MPUYMHBI 1 MEXAHU3MBbI
IIPEACTaBUTEIICH YETIOBEYECKUX pac pacoreHesa, MepeynucisITh U MPUBOAUTH
K YCJIOBUSIM CYIIIECTBOBaHUA. EMWHCTBO | mMpuUMepsl MPUCTIOCOOJICHHOCTH YeIoBeKa
yenoBeyeckux pac. Kpuruka K YCJIOBUSIM CpE€Jibl, NPUMEPHI
COLIMAJIBHOTO JAaPBUHU3MA U pacu3Ma. MIPUCIIOCOOUTEIBHOTO3HAUYCHUST PACOBBIX
Hemoncmpayuu: IIPU3HAKOB.
Tabauywvl u cxemol: «YeaoBeueckue Jloka3piBaTh €1MHCTBO BU1a Homo
pacei» sapiens, HAy4YHYI0 HECOCTOSITEIbHOCTh
PAcoOBBIX TEOPUH,UJIEN COLIMATIBLHOIO
JIApBUHU3MA U pacu3Ma
HToro yacoB o teme 9
Tema 3. Opranusmsl U OKPY:KAIIAS cpeaa
3.1 | Okonorusi Kak Hayka 1 DKOJIOTHS KaK Hayka. 3ajauyuu pasgensl | PackpeiBaTh copep:kaHUE TEPMUHOB
DKOJIOTUHU. Y TIOHSITUN: KOJIOTHsl, ITOJIEBBIE
MeTo/1bl KOJIOTUYECKUX UCCIEAOBAHUM. | HAOMIOACHUS, SKCTICPUMEHTHI,
DKOJIOrHYECKOE MUPOBO33PEHUE MOHHMTOPUHT OKPY>KAIOIIEH CPEbI,
COBPEMEHHOI'O YEJIOBEKA. MOZENUPOBAHUE, IKOJOTUUECKOE
Hemoncmpayuu: MHPOBO33PEHUE.
Ilopmpempoi: A. I'ymMO0nbAT, [TepeuuncaTey 3324 SKOJIOTHH, €€
K. ®@. Pynwe, O. I'ekkens. paszensl UCBA3U C APYTMMU HAyKaMU.
Tabnruywvl u cxemwvr: kapra «lIpuponnusie | XapakTepu3oBaTh METOBI
30HBI 3eMJI» HKOJIOTUYECKUX HCCIIEIOBAHUM
3.2 | Cpenbl oOUTaHUS U 1 Cpenbl 0OUTaHMsI OPraHU3MOB: BOAHAs, | PackpbiBaTh cojep:kaHne TEPMUHOB
JKOJIOTHYECKHUE HA3€MHO-BO3/1yIIIHAsI, TOYBECHHAS, U TIOHSTHUH: cpesia OOUTaHus,
bakTophI BHYTpPU-OpPraHU3MEHHAas. AKOJIOTUYECKHUE (HDAKTOPHI,
Dkonoruyeckue GPaxTopsl. OMOJIOTUYECKUN OMTUMYM,
Krnaccudukarus 3K010ruueckux OTPAaHUYMBAIOITUN (JIMMUTHPYIOIIIH )
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(dbakTopoB: adUOTUYECKUE, OMOTUYECKHE
U aHTPOIIOTCHHBIE.

JleticTBuE KOIOTrHYECKUX (haKTOPOB

Ha OpraHu3MBbl.

Hemoncmpayuu:

Tabnuyst u cxemvi: «CpeblOOUTAHUS
OpPraHU3MOB)Y

dakTop.

XapakTepu3oBaTh YCIOBUS CPET
0o0WTaHUS OPraHU3MOB;
KJIacCU(UIIUPOBATh U XapaKTePU30BaATh
sKOJNIOTHYecKue (aKTOPbl: A0NMOTHIECCKHE,
OMOTHYECKHE W aHTPOTIOTCHHBIE.
OmnuceIBaTh AEUCTBHE YKOJIOTHUECKUX
(daKkTOpOBHA OpPraHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS U KU3HEACITSILHOCTH
pacTeHHI U )KUBOTHBIX PA3HBIX CPEJl
oOuTaHus

3.3

AOuoTHueckue
(akTopbI

AOGuotnueckue QakTopsbl: CBET,
TeMIepaTypa, BIaKHOCTb.
doronepuoaunsm. I Ipucnocodnenus
OpPraHU3MOB K JIEUCTBUIO a0MOTHYECKUX
dakTopoB. buonornueckue puTMHbI.
Hemoncmpayuu:

Tabnuyst u cxemvi: «OOTONEPUOTUIMY.
Jlabopamopuvie u npakmuyeckue
pabomui:

JlaGopatopnas pabora Ne 3.
«Mopdonornyeckre 0COOEHHOCTH
pacTEeHU U3 pa3HBIXMECT OOUTAHUSY.
JlabGoparopnas pabota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTUE YEPCHKOB
KOJIeycay

PackpbiBaTh copepKaHue TEPMUHOB

U MOHSTUI: a0MOTUYECKHE (PaKTOPBI,
dboTonepuou3M, ONOJIOTMYECKUE
PUTMBI.

AHaJIM3UPOBATh JCICTBUE CBETA,
TEeMIIepaTyphl, BIAXKHOCTH HA OPTaHU3MBbI
U MPUBOAUTH MPUMEPHI
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.
[TpoBouTH OHONIOrHYECKKEe HAOTIOICHUS
1 0pOPMIISITH pe3yJIbTaThl MPOBEICHHBIX
HaAO0JIIOICHU I
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3.4 | buornueckue buotnueckue aktopsl. Buibl PackpsiBaTh conepkaHue TEPMUHOB
(axTopsl OMOTHYECKHUX B3aUMOJIEHCTBUM: U TIOHATUIN: OMOTHYECKHE (PaKTOPBHI,
KOHKYpPEHIUS, XUIITHUYECTBO, CHMOMO3 | XUII[HUYECTBO, MMApa3uTU3M,
u ero gopmsl. [lapasutusm, koonepaiusi, | KOHKypeHIUs, MyTyaJlu3M, CHMON03,
MYyTyaJIn3M, KOMMEHCAIIU3M KOMMEHCAJIU3M, HaxJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTHUPAHCTBO, AMEHCAIIN3M,
AMeHCcaIN3M, HEUTPATTU3M. HEUTPAJIU3M.
3HaueHue OMOTHUYECKUX XapakTtepu3oBaTb OMOTHUYECKHE
B3aUMOJECHCTBUAN IS CYIIECTBOBAHUSA (akTOphl M BUJBI B3aMMOOTHOIICHUN
OpPraHM3MOB B IPUPOJIHBIX COOOIIECTBAX. | MEXKIY OPraHU3MaMH; TPUBOIUTH
Hemoncmpayuu: MIPUMEPBI B3aUMHOMN
Tabauywl u cxemvl: «IlumeBblie Henn» IPUCIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHMBaTh MeXxay coOOil BUJbI
OMOTHYECKHUX B3aUMO/IEHCTBUI
OpraHu3MOB
3.5 | Okonoruyeckue DKOJIOTUYECKHE XapPAKTEPUCTUKN PackpeiBaTh coneprkaHue TEPMHUHOB
XapaKTEePUCTUKHU nonysinuu. OCHOBHBIE TIOKA3ATEN Y TIOHSTHUU: ITONYJISIUSA, YUCICHHOCTD,
BUJ1a U MOITYJISLAN MONYJIALIMU: YUCIEHHOCTD, INIOTHOCTb, IIJIOTHOCTB, POKIAEMOCTb, CMEPTHOCTb,
POKIAEMOCTh, CMEPTHOCTD, IIPUPOCT, IIPUPOCT, MUTpALUs, JUHAMHUKA
Murpanus. JJuHaMuKa 4uCIEHHOCTH YUCJICHHOCTH IOMYJISALUN.
HOMYJISIUU U €€ PETYIISILUS. XapakTepu30BaTh OCHOBHBIE I0KA3aTEIN
Hemoncmpayuu: Y DKOJIOTMYECKYIO CTPYKTYPY
Tabruyol u cxemwr: «llonmymsaunny, MONYJIALIMY; ONACHIBATH MEXaHU3MBI
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH | PETYJISALNUNA YUCICHHOCTH MOITYJIALNN
NOMYJISIUU UHPY30pUHU-TY(PETBKI.
Jlabopamopuvie u npakmuueckue
pabomui:
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[TpakTnueckas padora Ne 2. «Ilogcuer
IJIOTHOCTH TMOMYJISILAI pa3HbIX BUI0B
pacTeHui»
Hroro yacoB 1o teme 5
Tema 4. Coo01iecTBa U IK0OJOrH4ecKue CUCTEMBI
4.1 | CooOmrecTBa 1 Coo011ecTBO OpraHu3MoB — OMOLIEHO3. PackpbIiBaTh conepxaHue TEPMUHOB
OpraHu3MOB CtpyKTyphl OHOLIEHO3a: BUJIOBas, U TIOHSITUI: OMOLIEHO3, YKOCUCTEMA,
MPOCTPaHCTBEHHAs!, TPOpUUECKas OMOreoLeH03, BUbI-TOMUHAHTHI,
(mumieBas). Buabl-mnOMUHAHTHI. HKOJIOTUYECKasi HHUIIIA.
Cesizu B OMOLIEHO3E. XapakTepu3oBaTh OMOLIEHO3
Jemoncmpayuu: (coo0111eCcTBO), €T0 BUJIOBYIO,
Tabruywl u cxemwl: «IluieBbie enn, MPOCTPAHCTBEHHYIO U TPO(YUUECKYIO
«buoIIEHO03: COCTaB U CTPYKTYpPa». CTPYKTYPBI.
Obopyoosanue: MOACITb-aNITUIAKAITHS OOBSACHATH POJIHL KOMIIOHEHTOB
«Tunnunbie OUOIIEHO3BI»; TepOapHil OuoIIeH03a B MOIJICPKAHUU €r0o
«PacturenpHbIe COO0OIIECTBAY; CTPYKTYPHI U CYIIIECTBOBAHUS
Kosutekuus «buorenos» Ha ONpENIEJICHHOW TEePPUTOPUHU.
OOBACHATH OMOJIOTMYECKUM CMBICIT
SPYCHOCTH UJIMCTOBOM MO3aUKH.
CpaBHUBAaTH KOMIIOHEHTHI OMOIIEHO30B,
UX BUJIOBYIO, IPOCTPAHCTBEHHYIO
U TPOPUIECKYIO CTPYKTYPBI, CBS3H
MEXy OpraHu3Mamu
4.2 | DKOCHCTEMBI 2 DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI). | PackpbIBaTh copepkaHue TEPMUHOB
Y 3aKOHOMEPHOCTH [TonsiTue 00 sxOCUCTEME Y TIOHSTHUI: 3KOCHCTEMA, OMOT€0LEHO3,
UX CYIECTBOBAHUS 1 OMOTEOIIeHO3E. MPOJTYLEHTHI, KOHCYMEHTHI, PEIYLIEHTHI,
O YHKIIUOHATLHBIE KOMIIOHEHTHI Tpoduueckre ypoBHH, MHUIIIECBAS
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HKOCUCTEMBI: MPOAYIICHThI, KOHCYMEHTHI,
PEOYLIEHTHI.

KpyroBopot BewecTs 1 NOTOK SHEPTUH
B OKOCHCTEME.

Tpoduueckue (MUILEBbIE) YPOBHU
sKocucTeMbl. [luileBbie e U CETH.
OcCHOBHBIE MTOKA3aTeJU SKOCUCTEMBI:
OoromMacca, mpoAyKIus. DKOJIOTHYECKHE
MUPaAMUJIbL: POAYKIIMHU, YUCICHHOCTH,
ounomaccel. CBOMCTBA YKOCUCTEM:
YCTOMYHUBOCTh, CAMOPETYJISALINS,
pa3BUTHE.

Cyxkneccusi.

Hemoncmpayuu:

Ilopmpemwi: A. JIx. Tencnu,

B. H. Cykaues.

Tabruywl u cxemwl: «IIpupoaHbie
coobmiecTBay, «Llenm nmutanusy,
«IKoNoruueckasi IupaMmuIa»

LEMb U CETh, YKOJIOTUYECKHE
nupaMubl, Omomacca, mpoyKIus,
CyKLIECCHSL.

XapakTepru30BaTh CBOMCTBA YKOCUCTEMBI
(ee crmoCOOHOCTH K JIUTEILHOMY
CaMONOJAEPKAHUIO, OTHOCUTEIHHO
3aMKHYTBII KpyTrOBOPOT BEILIECTB,
HEO0OXOAMMOCTh ITOTOKA YHEPIHH ).
CpaBHUBATH MACTOUTITHBIC U JETPUTHHIE
MUIIEBBIC [IETTH, TPOPHIECKHE YPOBHU
YKOCUCTEMBI.

PaznuyaTe nupaMuabl NPOAYKIIUH,
MAPAMHUJIbl YUCIIEHHOCTH U MTUPAMHUIbI
Ounomacchl.

CocCTaBJATh UEMU U CETH MUTAHUS.
[lepeunciisaTe CBOMCTBA IKOCUCTEM:
YCTOMYUBOCTb, CAMOPET YIS,
pasBuTHe (CyKIeccus).

OnuceIBaTh MEXaHU3M NOAJIEPKAHUS
PaBHOBECHS B OKOCUCTEMAX.
XapakTepu30oBaTh CYKLIECCUU, BBISBISITH
IPUYHUHBI 1 00IME 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM

43

[IpuponHsie
OKOCHUCTEMBI

[IpupoaHBIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKOCUCTEMA XBOMHOTO WIIN
LIMPOKOJINCTBEHHOTO JIECa.

PackpbIBaTh conepikaHie TEPMUHOB
Yl TIOHSTHIA: BOJHBIC YKOCUCTEMBI,
OMOreoLEeH03bl, (PUTOMIAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabruyvl u cxemvl: «IKOCUCTEMA
IMPOKOJIMCTBEHHOTO JIECAY,
«IKocHUcTeEMa XBOMHOTO Jiecay,
«buoleHo3 BogoeMay.

Obopyoosanue: TepOapun U KOJJICKIIUU
pacTEHU U )KUBOTHBIX,
MPUHAJIEKAIINX K Pa3HbIM
AKOJIOTMYECKUM TPYIIIAM OJHOTO BUAA

[TpuBOIUTH TPUMEPHI IPUPOAHBIX
HKOCHCTEM CBOECH MECTHOCTH.
CpaBHUBATh Ha3¢MHBIE U BOJHBIC
HKOCHCTEMbI; OpraHU3Mbl, 00pa3yromue
pasHble TpohUYECKUE YPOBHU

YKOCHUCTEMA 3EMITH

ouocdepsl. KuBoe BEIIECTBO U €ro
¢ysakuuu. OcobeHHocTH 6rnochepnl Kak

4.4 | AHTpOIIOTr€HHbIE AHTPOIIOT€HHbIE IKOCUCTEMBI. PackpbiBatTh copepxanue TEPMUHOB
HKOCUCTEMBI ATpPOIKOCUCTEMBI. Y TIOHSTHUI: aHTPONOTE€HHAsl SKOCHUCTEMA,
VYpOoskocucrtemsl. bruonornueckoe arpo’KocucTeMa, ypoo3KocucTema,
U XO35IMCTBEHHOE 3HAUCHUE OouopazHooOpasue.
arpo3KOCUCTEM U YPOOIKOCUCTEM. XapakTepu30BaTh arpo3KOCUCTEMBI
buopasznoobpaszue kak GpakTop 1 ypOOIKOCUCTEMBI, 0OCOOCHHOCTH UX
YCTOMYHMBOCTH 3KOcUcTeM. COXpaHEHUE | CYLIECTBOBAHUS.
OMOJIOrMYECKOT0 pa3HOO0pa3us [TpuBOIUTH IPUMEPHI AHTPOTIOTCHHBIX
Ha 3emuie. HKOCUCTEM CBOEH MECTHOCTH, OTHCHIBATH
Jlemoncmpayuu: UX BUJIOBOH COCTaB U CTPYKTYpPY.
Tabruywl u cxemvl: «ATpOLIEHO3Y. CpaBHUBATH COCTaB U CTPYKTYPY
Obopyoosanue: xomnekuus «Bpenurenu | mpUpOIHBIX SKOCUCTEM
BAXHEHIITNX CEJIbCKOX035UCTBEHHbIX U arpOdKOCHUCTEM, arpodKOCHUCTEM
KyJIbTYp» U ypOo3KOoCcHucTEM
4.5 | buocdepa — VYuenue B. . Bepnanckoro o 6uocdepe. | PackpbiBath copepkanrie TEPMUHOB
riodanpHas ['panulibl, COCTaB U CTPYKTYpa U TIOHATHH: 6uocdepa, )KUBOE BEIIECTBO,

JTAHAMHUYECKOE PABHOBECHE.
OuenuBats Bknag B. . Bepnaackoro
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IJI00AIbHON HKOCUCTEMBI.
JlunaMuyeckoe paBHOBECHE U 0OpaTHas
CBsI3b B OHocdepe.

Hemoncmpayuu:

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

B CO3/laHUE€ y4eHUs o0 buocdepe.
XapakTepu3oBaTh cocTaB Onocepsl,

(G YHKIIMU )KUBOTO BeliecTBa 6nochepol
U OTIpeIeNiATh (Ha KapTe) 001acTH ero
HauOOJBIIETr0 PacpOCTPAHEHUS.
[TpuBOAWTH MPUMEPHI MPOSIBIICHHUS
GbyHKIMH KUBOTO BelecTBa 6uocdepsl,
OMOT€OXUMUYECKON e TEIILHOCTH
YeNIoBeKa.

[lepeuncnsate ocobeHHOCTH OUOChEPbI
KaK r100ambHOM SKOCUCTEMBI 3eMITH

B Ouocdepe 3emiu

AHTPOIIOTCHHBIC U3MCHCHUS
B Ouocdepe. ['mobanbHbIC

4.6 | 3aKOHOMEPHOCTH KpyroBopots! BemiecT PackpeiBaTh copepxanre TEPMUHOB
CYIIECTBOBAHHUS ¥ OMOr€OXMMHUYECKHE LIUKJIbI AJIEMEHTOB | U MOHATUI: LEI0CTHOCTh OHOC(hepHI,
ouochepsl (yrnepona, azota). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OHOCchepbl. OCHOBHBIE OMOreOXMMUYECKUE LIUKIIBI
OMOMBI CYIIIH. AJIEMEHTOB, 30HAJILHOCTh OUOChEpHI,
Jlemoncmpayuu: OMOMBI.
Tabruywl u cxemwvl: «KpyroBopor OnuchIBaTh KPYrOBOPOT BEIIECTB,
yraepojaa B onochepe», «Kpyrosopor OMOreOXMMHUYECKHUE LIUKIIbI a30Ta
a30Ta B MPUPOJIE» u yriepoja B Ouocdepe.
OOBSICHATH IPUYHMHY 30HATBHOCTH
ouocdepsl. [lepeuncnath
U XapaKTepru30BaTh OCHOBHBIE OMOMBI
cymu 3eMIIn
4.7 | YenoseuecTBO YenoseuecTBO B Onochepe 3emiu. PackpbiBatTh conepkanue TEPMUHOB

Y TIOHSATHI: aHTPOIIOTEHHBIE U3MEHEHHS,
AKOJIOTMYECKUN KPU3HC, II100aIbHbBIE
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AKOJIOTUYECKHUE TTPOOITIEMBI.
Hemoncmpayuu:

Tabauysl u cxemol: «IlpumepHbie
aAHTPOIIOI€HHBIE BO3IEUCTBHUS

Ha IpUpoay», «BaxXHEeNIne HCTOYHUKHU
3arpsi3HEHUS BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHel1Ias
cocTaBsitomias ouocheprn», «PaKkToOpsbI
Jerpajanuu nousy, «llapHuKoBbIM

b dexT», «DakTOpsl PaiOaKTUBHOTO
3arpsisHeHus ouocdeprn»; Kpacuas
kaura P®, nzobpaxeHus oxpaHsieMbIX
BUJIOB PaCT€HUN U KUBOTHBIX

pOOJIEMBI.

XapakTepusoBarb OHOCHEPHYIO POJIb
YeJI0BeKa.

[IpuBOANTH MPUMEPHI AHTPOIIOTEHHBIX
U3MEHEeHUM B buocdepe.

O1eHUBaTh MOCIEACTBUS 3arpPSI3HECHUS
BO3YIIHOW, BOJHOW CPEbI, U3MEHECHUS
KJIUMaTa, COKpalleHus
OoropazHooOpaszus.

DopMyIMpOBaTh COOCTBEHHYIO O3UIINIO
M0 OTHOUIEHUIO K II100aJIbHbIM

U PETMOHAJILHBIM 3KOJIOTMYECKUM
npobsiemMaM, apryMeHTUPOBAThH CBOIO
TOYKY 3PEHUS.

Ha3spiBaTh IpUYMHBI OSBICHUS
IIPUPOTOOXPAHHOU ITHKH,

pacKpbIBaTh 3HaUYCHHE Mporpecca

TSl TIPEOJIOJICHUST DKOJIOTHYECKOTO
Kpu3uca

4.8

CocyliiecTBoBaHuE
TIPUPOIBI
1 YeJIOBEUECTBA

Cocy1iecTBoBaHNE TIPUPOIBI

u yenoBevecTBa. CoxpaHeHue
OuopazHooOpa3us Kak OCHOBa
YCTOMYUBOCTH OUOC(EPHI.

OcHOBa palOHAIIBHOT O

YIIPABIJICHUS IPUPOTHBIMHU PECYPCaAMHU
U WX UCTIOTb30BaHUE.

JlocTmxenus OMoJIOrun

PackpeiBaTh copepkaHue TEPMUHOB

Y TIOHATHIL: PallMOHAIBHOE
MPUPOJONOJIB30BAHNE, YCTOMYNBOE
pa3BUTHE, KOIBOIIOLUS.
XapakTepu30BaTh PALIMOHAIBHOE
WCIIOJIb30BAHUE TTPUPOJIHBIX PECYPCOB;
OCHOBHBI€ TTOJIOKEHUSI KOHUIETIUN
YCTOMYMBOI'O Pa3BUTHS
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U OXpaHa MPUPOJIbIL.
Jemoncmpayuu:

Tabruywl u cxemwl: «buocdepa u
YEJIOBEK)

Htoro 4acos 1o Teme 9
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO 34
YACOB I10 ITPO'PAMME
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INIEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MMPOBEPSIEMBIX TPEBOBAHU K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOI OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJJHEI'O OBIIET'O
OBPA3OBAHUSA U DJIEMEHTOB COAEPKAHUS 110 BUOJIOT'UH

B denepanbHbIX M pervoHAIBLHBIX MPOLEIYypax OLEHKHW KayecTBa oOpa3oBaHUs
UCIIONb3YyeTCs MepeueHb (KoAU(GUKATOP) pachpeieeHHBIX MO Kjiaccam MPOBEPSIEMbIX
TpeOOBaHMII K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHOM MPOrpPaMMBI
CpeIIHero o0I11ero o0pa3oBaHus U JIEMEHTOB COJEPIKAHUS 110 OUOJIOTHH.

10 KVIACC

IIpoBepsiemble TPeOOBaHUSA K Pe3yJbTATAM OCBOEHHMSI OCHOBHOM 00pa30BaTeIbHOI
MPOrpamMMbl

Kon [IpoBepsieMble TpeIMETHBIE PE3YJILTATHI OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeIbHON MPOrPaMMBbI CPEHETO O0LIEro 00pa30BaHUS
pe3yJsbTara

1 ChopMHUpPOBaHHOCTh 3HAHUN O MECTE€ U POJM OMOJIOTMU B CHUCTEME
HAyYHOTO 3HAaHUS  €CTECTBEHHBIX HayK, B (OpPMHpPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHpPAa W HAY4YHOIO
MHUPOBO33pPEHUS; O BKIAJE POCCHUICKUX M 3apyOEKHBIX YUEHbIX-
OWOJIOTOB B pa3BUTHE OWONIOTHH; (YHKIMOHAIHHOW TPaMOTHOCTH
YyeJioBeKa JIJIsl pellieHUs )KU3HEHHBIX 3a/1a4

2 YMeHue packpeiBaTh COACP)KAHHE OHOJIIOTMYCCKUX TEPMHUHOB
U TIOHSTHUM: KU3Hb, KJIETKA, OpraHu3M; MeTadonu3M (0OMEH BEIeCTB
U TIPEBpaIllCcHUe SHEPTruH), TOMEOCTa3 (CaMOpPEryJsius), ypOBHEBas
OpraHu3aIvs JKUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PETIPOTYKITHS),
HACJICJICTBEHHOCTh, U3MEHUYHBOCTD, POCT U Pa3BUTHE

3 YMeHue usnaratb OMOJIOrHYECKUE TEOPHUH (KJIETOYHAsA, XPOMOCOMHas,
MmyTtarmonHas), 3akonbl (I'. Mengens, T. Moprana, H.1. BaBuiosa)
U y4eHHs (0 LEHTpax MHOrooOpasusi U MPOUCXOKIACHUS KYIbTYpPHBIX
pacrenunii H.W. BaBunoBa), onpenensiTe TpaHULbl UX TPUMEHUMOCTH
K J)KUBBIM CHCTEMaM

4 YMeHHne BIajeTb METOJAAMH HAYYHOrO0 IMO3HAHHUS B OHOJIOTMHU
(HabmroleHWe W OINMKCAaHUE YKUBBIX CHUCTEM, IMPOLECCOB U SBJICHUM;
OpraHu3alus W IPOBEICHHE OHOJIOTMYECKOr0 SKCIEpPUMEHTA,
BBIJIBIJKEHHE  THUIOTE3bl;  BBIABJICHUE  3aBUCHUMOCTH  MEXAY
UCCIIeAyeMbIMH BETMUMHAMHU, OOBSICHEHUE TOIY4YEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX ITOHSATHM, TEOPUH M 3aKOHOB; YMEHHE
JIeNaTh BbIBO/IbI HA OCHOBAHUHM MOJYYEHHBIX PE3YJIbTATOB)
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5 YMeHue BBIACIATh CYIIECTBEHHBIE NPU3HAKA BHPYCOB, KIIETOK
IIPOKapUOT MU JYKAapUOT, OJHOKIETOYHBIX M MHOI'OKJIETOYHBIX
OpPraHu3MoOB;  OCOOEHHOCTH  IIPOLIECCOB  OOMEHa  BEIIECTB

U TpEeBpallCHUs SHEPTUU B KIETKE, (POTOCHHTE3a, MIIACTHUYECKOIrO
U DHEPreTHYecKoro oOMeHa, XEMOCHMHTE3a, MHUTO03a, Meiio3a,
OIJIOJJOTBOPEHHSI,  PAa3MHOXKCHHs, HWHIWBUIYaTbHOTO  Pa3BUTHS
opranu3mMa (OHTOT€HE3)

6 YMeHue NpuUMEHATh TMOJyYeHHble 3HAHUA [ OOBSCHEHHS
OMOJIOTUYECKUX TTPOIIECCOB U SBIICHUH, U IPUHATHS MPAKTUIECKIX
penieHui B MOBCETHEBHOM KU3HU B IEJIsIX o0ecrieueHus: 6€30MacHOCTH
CBOEr'0 370pOBbSl U 3A0POBbSI OKPYXKAIOIIMX JIOAEH, COONIOAEHUS
HOpPM TI'PaMOTHOTO IOBEAECHUSA B OKPY)KAIOIIEH NPUPOIHON cCpene;
NOHUMaHWE  HEOOXOAMMOCTHM  HCHOJBb30BAaHUS  JOCTUKEHUUN
COBpEMEHHOW OWONIOTUM M OMOTEXHOJIOTUH [JIsI PallMOHAILHOTO

MPUPOIONOJIH30BAHUS
7 YMeHne pemarb 3JEMEHTApPHbIE TeHETUYECKUE 33/1aud Ha MOHO-
U JAUrHOpUAHOE  CKpEIIMBAaHUE, CLEIJIEHHOE  HACJIEJOBAaHUE;
COCTaBJISITh CXEMBI MOHOTHOPHUTHOTO CKpeIIMBaHUS

I ITPCACKa3aHnA HACJICJOBAaHUS IIPU3HAKOB Y OPIraHU3MOB

8 YMeHue BBIMOMHATH Ja0OpaTOpHBIE M TMPAKTHYECKHE PaOOTHI,
coOoaTh NpaBHiIa MpU paboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM
000opy0BaHHEM

9 YMeHue KpUTHYECKH OIICHUBATh M WHTEPIPETUPOBATH WH(OPMAIIHIO

OMOJIOTHYECKOTO  COACP)KAHMsI, BKJIIOYAIONIYIO TICCBJIOHAYYHBIC
3HaHHUS W3 pa3muuHbIX HcTouHMKOB (CMU, HaydHO-mIOMyNsipHBIE
MaTepHalibl); ATUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHHM
B OHOJIOTMH, MEIUIIMHE, OMOTECXHOJIOTHU

10 YMeHnue co3aBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIE COOOIICHMS,
0000111ast 6MOIOTHYECKYI0 HHPOPMAITUIO U3 HECKOIBKUX MCTOYHUKOB,
I'PaMOTHO HCIIOJIb30BaTh MOHATUHHBIN anmapaT OHOJIOTHH

HpOB €psAEMbBIC IJIEMECHTHI COACPKAHNA

Kon [IpoBepsieMbll AIIEMEHT COAEPKAHUS

1 buonorus kak Hayka

1.1 buonorus — Hayka o >xuBoil mpupoje. Ponb Ouonoruu B GopMHpOBaAaHUU
COBPEMEHHOM Hay4YHOM KapTUHBI MUpa. CrcremMa OMOIOrMYeCKUX HAYK
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1.2 Metoapl TO3HaHMS KUBOM THpHPONbI  (HAOMIOJEHUE, HSKCIEPUMEHT,
OIMCaHUE, U3MEpPEHHEe, Kiaccu(UKaIus, MOACITUPOBAHUE, CTATUCTUYECKas
00paboTKa JaHHBIX)

2 JKuBBbIE€ CHCTEMBI U UX OpraHU3aLNs

2.1 Kupble cucrembl (OMOCHCTEMBI) Kak MpPeaIMET U3y4yeHUs OHOJIOTHUH.
CBoiicTBa OMOCUCTEM U X pa3HOOOpa3ue

2.2 VYpoBHM OpraHu3alyu OMOCUCTEM: MOJIEKYISPHO-T€HETUYECKUH, KIIETOUHBbIMH,
OpraHn3MEeHHbIH, MOMYJIALUOHHO-BUI0BON, 3KOCUCTEMHBIH, OMOCepHBIN

3 XUMHYECKUH COCTAaB U CTPOCHUE KIIETKH

3.1 XWMHUYECKUN COCTaB KIETKU. XMMHUYECKHE DJIEMEHTBI: MAaKpOAJIEMEHTHI,
MHKpOdJIEMEHTBl. Boma u  muHepanbHble BemectBa. DyHKIHM BOJIBI
¥ MUHEpaIbHBIX BeHIECTB B KieTke. [lonnepxxanne ocMoTHYecKkoro 6ananca

3.2 | benku. CoctaB u CTpoeHHE OEIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
Heszamennmbie U 3aMEHUMBIE aMHHOKHCIOTHI. AMHWHOKHUCIOTHBIM COCTaB.
YpoBHH CTPYKTYphI O€TKOBOW MOJEKYIbl (TIEpBUYHAS, BTOPUYHAS,
TPETUYHAsT U YETBEPTHYHASI CTPYKTypa). XUMHUYECKHUE CBOMCTBa OEJIKOB.
buonorudeckue ¢hyHKIUM OEIKOB.

depMeHTHl — OuoJIorMYecKue Karaimuzatopbl. CTpoeHue ¢depMeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTtHas cnenuduanocts. Kodhepmentsl. BuraMunsbl.
Otmuus GEepMEHTOB OT HEOPTaHWUYECKUX KaTalu3aTOpPOB

3.3 VYrneBoaesl: MoHOcaxapuabl (TIIOKO3a, pubo3a U J1e30KcHpub03a),
aucaxapuibl (caxaposa, JaKTo3a) U TMoJHMcaxapuibl (Kpaxmai, TIMKOTEH,
HesuT0I103a). buonorndeckue GyHKIMUN YTIE€BOAOB.

Jlunuael:  Tpurauuepuabl, crepounbl, Qochomunuasl. ['mapodunbHO-
rupodoOHbIe cBoicTBa. buonornyeckue QyHkiuu aunuaoB. CpaBHEHHE
YIIE€BO/OB, OEJIKOB U JIMMHIOB KAK UCTOYHUKOB SHEPTUU

3.4 Hykneunossie kucnorel: JHK wu PHK. Hykineoruasl — MoHOMEpHI
HykJernHOBbIX KucaoT. Ctpoenue u @ynkiuu JJTHK. Ctpoenne u QyHkimu
PHK. AT®: crpoenue u pyHKIuu

35 HHTOJIOFI/IH — HayKa O KJICTKC. Knerounas TCOPHU:. MGTOI[I)I HN3Yy4YCHHU: KIICTOK

3.6 |Kuerka kak wnenoctHas >xuBas cucrema. OOmmMe NPHU3HAKU KIIETOK:
3aMKHyTasi HapyxHas MemOpana, Mmoinekynbl JIHK kak renermueckuii
afrmapar, CucTemMa CUHTe3a Oelka

3.7 Tunsl KIETOK: »yKapuoTHUecKas M mpokapuornueckas. OcoOEHHOCTH
CTPOSHHUSI TIPOKAPUOTHYECKOM KieTku. KilerouHas cTeHKa OaKTepuid.
Crpoenue sykapruoTuueckoil KieTku. OCHOBHBIE OTJIMYUSI PACTUTEIbHOM,
YKUBOTHOU U TPUOHOMN KIIETKU
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3.8 ITOBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHASI CTEHKA, TJIMKOKAIIMKC, UX
¢byakuuu. [lnasmatudeckass wmemOpaHa, ee CBOMCTBA M (PYHKIIHH.
[utormnasma u ee opraHouabl. OgHOMEMOpAaHHBIE OPraHOUJIBI KIIETKH:
supomnasmMaruueckas cetb (OIIC), ammapar [onbaxku, JIHM30COMBI.
[TonyaBTOHOMHBIE  OpPraHOWAbBl  KJIETKW: MUTOXOHAPHUH,  IUIACTHUJBIL.
[TpoucxoxaeHnue MUTOXOHAPU U TuiacTua. Buasl minactun. HememOpanHbie
OpraHoOMIbl KJIETKU: pUOOCOMBI, KJIETOUHBIA IEHTP, PECHUYKH, KTYTHUKHU.
OyHKIMY OPraHOMAOB KJIETKU. BriroueHus

3.9 Snpo — peryaatopHslil 11eHTp KiaeTku. CTpoeHue siapa: sjaepHas 000JI0uKa,
Kapuoria3mMa, XpOMaTuH, SAPBIIIKO. XPOMOCOMBI

3.10 | TpaHcmopT BEUIECTB B KJIETKE

4 JKusHenesaTenpbHOCTh KJIETKHU
4.1 OO6MeH BelecTB, WM METa0O0IU3M. ACCUMUIIAIINA (TIACTUYECKUNM OOMEH)
U JTUCCUMUJIAINA (PHEPreTUYeCKHnid OOMEH) — JBE CTOPOHBI EIHHOTO

nporiecca Merabonm3ma. Tumbl  oOMEHa  BEIIECTB:  aBTOTPO(HBIMA
u rereporpodHsbiii. Ponb dhepMeHTOB B OOMEHE BEIIECTB U MpPEBpAICHUU
SHEPTHH B KJIETKE

4.2 ®orocunte3. CBeroBas u TeMHOBasg (a3bl (porocuHTe3a. Peakiuu
¢dorocunTeza. DPDEeKTUBHOCTH (POTOCHMHTE3a. 3HaueHue (HOTOCHUHTE3A
JUISL )KM3HU Ha 3emuie. Biausinue ycnoBuit cpefibl Ha (POTOCUHTE3 U CIIOCOOBI
MOBBIIICHUS €0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTe3. XEMOCHHTE3UpyoIne OakTepuu. 3HAUeHHE XEMOCHHTE3a
JUIA )KU3HU Ha 3eMJIe

4.3 DHepreTuyeckuii oOMeH B KieTKe. PacieruieHne BEIECTB, BBIJCICHUE
U aKKyMYJIMPOBaHUE YHEPTHH B KIETKE. DTalbl SHEPreTUYECKOro 0OMeHa.
I'mukomns. bpoxenne u ero Buabl. KucinoponHoe okuciaeHne, Wiy KJIETOYHOe
nbpixaHue. DPPEKTUBHOCTh IHEPrETHUECKOTO OOMEHa

4.4 Peakuuu wmatpuyHoro cuHrte3a. ['enermueckas wundopmanusa u JIHK.
Peanmuzanus renernyeckoit nHGoOpMaIuu B KiieTke. [ eHeTHuecKkuii Ko 1 ero
coctBa. Tpanckpuniuss — Marpuunbii cuHTe3 PHK. Tpancmamusa —
ouocunres Oenka. KoaupoBanue amuHokucinor. Pomp  pubocom
B OMoCcHHTe3e OenKa

4.5 Hexksierounble ¢GopMbl XU3HH — BUpPYCHl. MCTOpUSL OTKPBITHS BUPYCOB
(.M. VBanoBckwuii). OCOOCHHOCTH CTPOCHHS W >KU3HEICATECILHOCTU
BUpycoB. bakrepuodaru. bonesnu pacteHuii, >XKUBOTHBIX U 4YeJOBEKa,
BbI3bIBaeMble BUpycamu. Bupyc mmmyHoxeduimura yenoeka (BUY) —
Bo30Oynutens CIIWJla. Tlpodunaktuka pacmpocTpaHEHUSI BHPYCHBIX

3a00JIeBaHUI
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5 PasMHOXeHHE 1 MTHAUBHUIYAIbHOE PAa3BUTHE OPraHU3MOB
5.1 KiieTouHbIil 1IUKII, WU >KU3HEHHBIM LMK KieTku. MHTepdaza u MHUTO3.
[Ipouiecchl, mpoTekatromue B uHTepdaze. Permkamuss — peaxuus

matpuuHoro cunre3a JIHK. Ctpoenne xpomocoM. XpoMOCOMHBII HaOOp —
Kapuotun. JIUTUIOWAHBIA ¥ TalUIOMJAHBIA  XPOMOCOMHBIE  HAOOPBHI.
Xpomaruzael. Llutonornyeckre OCHOBBI pa3MHOXKEHUSI U UHAUBUIAYAJIbHOTO
Pa3BUTHS OPTAaHU3MOB.

Henenne knetkn — muto3. Cragum mutosa. Ilporeccel, mpoucxoasiiye
Ha pa3HbIX CTAAUAX MUTO3a. bUOIOrnYecKuii CMbICII MUTO3a

5.2 | ®opMbl pa3MHOKEHUSI OpraHU3MOB: Oecroioe u 1mosoBoe. Buapl Gecnionoro
pPa3MHOXXEHMS: JIEJICHUE HAJABOE, MOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX,
ciopooOpa3oBaHUE,  BEreTaTUBHOE  pa3MHOXeHue.  VckyccTBeHHOe
KJIOHHPOBAHHUE OPraHU3MOB, €0 3HAYEHUE JIJIS CEJIEKLIUU

53 [TonoBoe pa3sMHOXKEHUE, €r0 OTAUYUS OT OECIOJIOTO.

Meito3. Ctaguun meiiosa. Ilporecchl, MpOMCXOAIINE HA CTAAUSAX MEio3a.
IToBenenue xpomocoMm B Meio3e. Kpoccunrosep. buonornueckuii cMbIci
1 3HA4YCHHUE MEH03a

5.4 |T'ametoreHe3 — mporecc 00pa30BaHMs TOJIOBBIX KJETOK Y >KHWBOTHBIX.
[TomoBbie kene3bl: CEMEHHHKH W sudHUKH. OOpa3oBaHHE U Ppa3BUTHE
MOJIOBBIX KIJIETOK — TaMeT (CIepMaTo30u/, SUIEKIIeTKa) — CIIepMaTOreHe3
u ooreHe3. OCOOEHHOCTH CTpPOEHUSl SHIEKIETOK M CIIEPMaTO30MI0B.
OnnogorBopenue. [laprenorenes

5.5 NuauBuayansHoe pas3BUTHE (OHTOTEHE3). OMOpPHOHAILHOE Ppa3BHUTHE
(omOpuorenes). Otambl SMOPHOHAILHOTO PAa3BUTUS Yy TTO3BOHOYHBIX
’KUBOTHBIX: JIPOOJICHUE, TracTpyssiius, opraHorenes. IlocramMmOpuoHanbHOe
pazButHe. THUIBI MOCTAMOPUOHAIBHOTO PpA3BUTHUS: MPSAMOE, HENPSIMOe
(lmuynHOuHOE). BnusHMe cpeabl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXK/ICHHBIE YPOJICTBA.

Poct u pazButne pacteHuil. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHUE
CEMEHHU, CTa/INH PA3BUTHS

6 HaCJIG,[[CTBCHHOCTB N USMCHYUBOCTHb OPIr'aHU3MOB

6.1 IIpenmer u 3agaum reHeTuku. Mcropus pa3BuTus TeHETUKU. Bkian
POCCUHCKMX M 3apyOeKHBIX YYEHBIX B pa3BUTHE TEHETHKU. MeTomabl
reHeTHUKW  (TUOPUAOJIOTUYECKUNM, ITUTOTEHETUYECKUNM, MOJEKYISIPHO-
reHeTuyeckui). OCHOBHbIE TEHETHYECKHE TOHATUA. [ eHeTudeckas
CUMBOJIMKA, UCIIOJIb3yeMas B CXEMaX CKPEIIMBAHUN

6.2 3aKOHOMEPHOCTH HacJe10BaHus IPU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MonorubpuiHoe CKpelrBaHue. 3aKOH €IUHO00pa3usi ruOpUI0OB TEPBOIO
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nokosneHus. [IpaBuiio JOMUHUpOBaHUSA. 3aKOH paCLICIICHUS MPU3HAKOB.
['unore3a ynctoTel rameT. [loaHOE U HEMONMHOE TOMUHUPOBAHUE.
JurubpuaHoe  ckpelyMBaHue. 3aKOH  HE3aBHCHUMOTO  HAcleJAOBaHUS
npu3HakoB. lluToreHernueckrue OCHOBBI JUTHOPUIHOTO CKpPEIIMBAHUS.
AHanmu3upyoniee  cKpemuBaHue.  VIcnosib30BaHHWE — aHAIM3HPYIOIIETO
CKpEIIMBAHUS ISl OTIpEIeNICHUs TEHOTUIIa 0COOU

6.3 CuerienHoe  HacieoBaHue  npuszHakoB. Pabora T.  Moprana
[0 CIEMJICHHOMY HaclieIoBaHWI0 TeHOB. HapylieHue cuersieHus: reHoB
B pe3ysibTaTe KPOCCHMHTOBEpa. XPOMOCOMHAs TEOPHUS HACIEICTBEHHOCTH.
I'eneTnueckue Kaprsl.

['enerrka nosa. XpoMOCOMHOE OMNpeEieHHe Moja. AyTOCOMbI U TIOJIOBBIE
XpoMOcOMBI. ['oMorameTHble U rereporameTHbie opranu3Mbl. HaciienoBanue
MPU3HAKOB, CLEIUICHHBIX C TIOJIOM

6.4 N3MeHYnBOCTb. Bungr M3MEHYUBOCTHU: HEHACJIE/ICTBCHHAs
M HacleACTBeHHas. Ponb cpenbl B HEHACHEICTBEHHOW HW3MEHYHUBOCTH.
XapakTepucTuka MOAU(PUKAIMOHHON M3MEHYMBOCTH. BapuanmoHHBIA P
M BapuanuoHHas KpuBad. Hopma peakunm mnpusHaka. KonuuecTBeHHBbIE
M KayeCTBEHHbIC TMpPU3HAKM M UX Hopma peakiuu. (CBoWCTBa
MOAU(PUKAIIMOHHON N3MEHUYUBOCTH

6.5 HacnencrBenHas, mim TeHOTHIIMYECKas, M3MEHUYMBOCTH. KomOmHaTHBHAS
M3MEHYMBOCTh. Melo3 M MOJOBOM MpolecC — OCHOBa KOMOWHATUBHOMU
M3MEHUYMBOCTU. MyTarmonnass u3MeHunBocTh. Kiaccudukarus myTtainmid:
TE€HHBIE XPOMOCOMHBIC, TE€HOMHbIE. YacToTa W NIPUYMHBI MYyTalHM.
Myrtarenubie (hakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOMN
n3MenuuBoctu H.U. BaBuiosa

6.6 |I'eneruka uenoBeka. Kapumorun dyenoBexka. OCHOBHBIE METO/bl T'€HETUKU
YEJI0BEKA: reHeaJIorM4eCcKuid, OJIM3HEIIOBBIH, LIUTOTCHETHUYECKUIA,
OMOXUMMYECKUN, MOJIEKYIISIpHO-TeHeTnYeckuil. COBpeMEHHOE OIpeieJieHe
T€HOTHUNA: TMOJHOT€HOMHOE CEKBEHHPOBAHUE, TE€HOTUIIMPOBAHHUE, B TOM
yucie ¢ nomolbto [T1P-ananu3za. HacneacrBenHble 3a001€BaHus YEIOBEKa:
reHHble O0Jie3HH, OOJIE3HW C HACIEACTBEHHOW MPeapactoioKeHHOCTHIO,
XpoMocoMHbIe Oone3nu. ComaTHdyecKue W TEHEpaTUBHBIE MYTallUu.
[IpuHuunel 310poBOro o0Opasza >KM3HU, JUATHOCTUKH, TNPOPUIAKTUKU
u JISUCHUSA T€HETHYECKUX 0oJIe3HEN. Mennuko-reHeTHYECKOE
KOHCYJIbTUPOBAHUE. 3JHAUCHUE MEIUITMHCKOM TeHETUKH B MPEIOTBPALICHUN
U JICYCHUU TeHETUYECKUX 3a00JICBaHUH YeIOBEKa

7 Cenekius oprann3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1 Cenekius Kak HayKa U MPOUEcC. 3apOKICHUE CEJIEKIUUA U JTOMECTUKAIIUSL.
Yuyenue H.M. BaBwioBa 0 LEHTpax NPOUCXOXKAECHHS W MHOTrooOpasus
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KyJIbTYpHBIX pacTeHui. LIeHTphI MPOUCXOKIEHUS AOMAITHUX >KABOTHBIX.
Coprt, nnopoaa, mramm

7.2 CoBpeMeHHBIE METOJBI CENEKIIMH. MacCcOBbI U MHAMBUIYaIbHBINA OTOOPBI
B  CCJIIGKUIMM  pacTeHHM M KHUBOTHbIX. OIlEHKa  3KCTepbepa.
bnuskopoacTBeHHOE  CKpemMBaHMe — UHOpuAMHr. Ywucras JuHUS.
CkpemmBaHue 4MCTBIX JuHUE. ['erepoduc, wuiaM rUOpUAHAs cCUJIA.
HeponcrBenHoe ckpemuBanue — ayroOpuauHr. OTaaneHHas ruOpuan3aims
u ee ycnexu. VICKyCCTBEHHBI MYyTareHe3 W IOJYYEHHE IOJIUILIIOU]IOB.
JlocTiKeHUsI CeNEKIMKU pacTEHUH, S)KUBOTHBIX U MUKPOOPTraHU3MOB

7.3 buorexHonorus Kak oTpacib IMPOU3BOACTBA. I'€HHAsT MHXKEHEpHs. DTarbl
coznanusi pekomOuHantHoi JJHK u Tpancrennsix opranusmoBn. Kierounas
uHxeHepus. Knerounele KyiabTypbl. MUKpPOKIOHAJIBHOE pPa3MHOXKEHUE
pacteHuii. KiloHMpOBaHNE BBICOKONPOJYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpPraHu3MOB. DKOJIOIMYECKHE U dTHUecKue mpoodsiemel. 'MO — renernyecku
MOJU(PULIIPOBAHHBIE OPTraHU3MBI
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11 KJIACC

IIpoBepsiemble TPeOOBAHUS K Pe3yJbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/ILHOM
NporpamMmmabl

Kon IIpoBepsieMble MpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOT0 o0pa3oBaTelbHOM MporpaMMbl CpeIHETr0 00111eT0 00pa3oBaHuUs
pe3yJsbTara

1 CdopmMupoBaHHOCTh 3HAHUN O MECTE M POJIM OWOJIOTHH B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (HOpMUPOBaHUH
COBPEMEHHOM €CTECTBEHHOHAy4YHOM KapTUHbl MHpa U HAy4YHOIO
MHUPOBO33PEHUS; O BKIJIAJE POCCHUICKUX M 3apyOEKHBIX YUEHbIX-
OMOJIOrOB B pa3BUTHE OWOJIOrMM; (YHKIIMOHAIBHOW TPaMOTHOCTH
YesioBeKa JJIsl pelIeHHs )KU3HEHHbBIX 33124

2 YMeHue packpeiBaTh COJACpXKAHHE OMOJOTHYECKHX TEPMHUHOB
Y TIOHSITHIA: BHI, TIOMYJISIUS, TCHO(MOH]I, YBOJIIOLINSA, JBYKYIIIAE CHIIBI
(paxTopsr) HBOJTIOIUH, MIPUCTIOCOOJIEHHOCTh OpPTaHU3MOB,
BUJ1000pa3oBaHue, AKOJIOTUYECKHUE (dhaxTopswl, AKOCUCTEMA,
NPOAYIEHTH,  KOHCYMEHTBI,  PEOYIEHThI, IEeNH  IHUTAHHS,
AKOJIOTUYECKas MupaMuaa, OruoreoreHos3, ouocdepa

3 YMeHue wuznaraTb OMOJOTMYECKHME TEOPUH (DBOJIIOLMOHHAS TEOpUs
Y. JlapBuHa, CHHTETHYECKas TEOPUS  DBOJIOLMH), 3aKOHBI
U 3aKOHOMEpHOCTH (3apoapimieBoro cxoacrBa K.M. boapa,
YepeJoBaHUsl  TJIABHBIX  HANPABICHWA W  MYyT€d  3BOJIOLHH
A.H. CeseprioBa, yuenus o Ouochepe B.M. Bepnaackoro),
OIPEAEIIATh TPAHULBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMaM

4 YMenue BJIaJICTb MCTOAAMHW HAYYHOI'O IIO3HAHUS B OMoJIOrnu
(Ha6J'HOI[eHI/Ie U OIIMCAHUC JKHUBBIX CHCTCM, IIPOLCCCOB H HBJIeHI/Iﬁ;
opraHm3anysa W IIPOBCIACHHC OMOJOrMYECKOro OKCIICPUMCHTA,
BbIIBHKCHUC THUITOTE3bI, BBISIBJICHUC 3aBUCHUMOCTHU MCIKOY
HCCIICAYCMBbIMHU BCIIMYMHAMU, 00BsICHECHHE IMOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHSITPIﬁ, Teopuﬁ N 3aKOHOB;, YMCHHC
ACJIaThb BbBIBOJAbLI HAa OCHOBAHHH ITOJTYYCHHBIX pe3yanaTOB)

5 YMeHHe  BBIICNATh  CYIIECTBEHHBbIE  MPHU3HAKH  CTPOCHHS
OMOJIOTUYECKUX OOBEKTOB: BHUJOB, TOMYJSIUN, MPOIYIECHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB, OHOTe€OI€HO30B U  DKOCHUCTEM;
0COOCHHOCTH  TPOILIECCOB  HACJIEACTBEHHOW  W3MEHUYMBOCTH,
€CTECTBEHHOT0 O0TOOpa, BUI000pa30BaHUsA, MPUCIOCOOIECHHOCTH
OpPraHW3MOB, ACHCTBUS ASKOJIOTHYCCKHUX (AaKTOPOB HA OPraHU3MBEI,
TIEPEHOCA BEIIIECTB U MIOTOKA SHEPTMH B 9KOCHCTEMaX, aHTPOTIOTEHHBIX

84

[okymeHT co3aaH B anekTpoHHon chopme. Ne Corn 120 ot 28.04.2026. VcnonHuTens: KOHycosa 3.H. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 84 n3 89. CtpaHuua cosfgaHa: 28.04.2026 18:23 =¥ TATAPCTAH



denepanbhast pabouas nporpamma | buosorus. 10—11 kmaccsr (6a30BbIii yPOBEHB)

W3MEHEHUN B YKOCHCTEMAX CBOEM MECTHOCTH, KPYrOBOPOTA BELIECTB
1 OMOT€OXMMUUYECKHUX ITUKIIOB B Orocdepe

6 YMeHHEe TpPUMEHSTh TIONYUYCHHBIE 3HAHUSA U1 OOBSICHCHUS
OMOJIOTHYECKUX TTPOIIECCOB U SIBJICHHUM, IS TIPUHATHUS MPAKTHICCKAX
pEIICHH B TOBCETHEBHOM KM3HU B LIETISX o0ecrieueHust 6€301MacHOCTH
CBOETO 3JI0OPOBBbSI M 3JI0POBbSI OKPYKAIOIIUX JIIOJEH, COOIIOICHUS
HOPM T'pPaMOTHOI'O MOBEAECHHS B OKPYXKAIOWIEH IPUPOJHON CPEIE;
NMOHMMAaHUE  HEOOXOAMMOCTH  WCHOJb30BAaHUS  JOCTHIKCHHM
COBPEMEHHOW OMOJIOTHH ISl pallHOHAIBHOT'O IMPUPOIOTIOIB30BAHMS

7 YMeHue pemiath 3J€MEHTAPHbIE OMOJIOTMYECKUE 3a]]a4, COCTaBIIATh
CXEMBbI MIEPEHOCA BEIIECTB U SHEPTUU B IKOCUCTEMAX (ILIETIH MUTAHUS)

8 YMeHre BBITIONHATH J1a0OpaTOpHBIE U TPAKTHYECKHE pPabOTHI,
coOroaTh TpaBHWJIa TPU paboTe ¢ y4eOHBIM W J1a0OpaTOPHBIM
00opynoBaHNEM

9 YMeHHe KPUTHUECKH OIICHUBATh M MHTEPIPETUPOBATH WH(POPMAIIHIO

OHMOJIOTHYECKOTO  COAEPKAHMS, BKIIOYAIOU[YIO IICEBIOHAYYHbBIC
3HaHMUSI M3 Pa3IMYHbIX UCTOYHUKOB (CMMU, HaydHO-OMyJsipHbIE
MaTepualbl); pacCMaTpUBaTh II100ATBHBIE HKOJIOTHUYECKUE TPOOIEMBbI
COBPEMEHHOCTH, (JOPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
IIO3ULIUIO

10 YMeHue co3iaBaTh COOCTBEHHBIC TMCHMEHHBIC U YCTHBIE COOOIIICHMS,
0000111251 OMOIOTHYECKYI0 HHPOPMAIIUIO U3 HECKOIBKUX UCTOYHUKOB,
IPaMOTHO WCIIOJIb30BaTh MOHATUHHBIN anmapat OHOJIOTHH

IIpoBepsieMble 3J1eMEHTHI COlePKAHNUS

Kon [IpoBepsieMblid 3JIEMEHT COIEPKAHUS

1 DBOIIOLIMOHHAS OMOJIOTHSI

1.1 OBOJIOIIMOHHASL TEOPHS U €€ MECTO B OUOJIOTHUH.

CBunerenscTBa HBOMIONUU. [laeoHTONOrMYECKHE: TOCIEI0BATEIHLHOCTD
MOSIBJICHUS BUJOB B MaJICOHTOJIOTUYECKOM JIETOMUCH, TIEPEXOIHbIC (hOPMBI.
buoreorpadguueckue: cxoncrBo u paziauuue ¢dayH U (HIOp MaTEPUKOB
¥ OCTPOBOB. DMOPHOJIOTHYECKUE: CXOJICTBA U PA3TUYHS IMOPUOHOB Pa3HBIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHUE: TOMOJIOTHYIHBIC,
aHAJIOTWYHBIC, PYAAMCHTAPHBIC OpraHbl, AaTaBU3MBL. MOJEKYISIPHO-
OMOXMMHUYECKHE: CXOACTBO MEXaHW3MOB HACJICACTBEHHOCTH W OCHOBHBIX
METa0OJMYECKUX MyTeH Y BCEX OPraHu3MOB
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1.2 | OomoumonHas Tteopus Y. [apBuna. Ilpeanocbuiku BO3HHUKHOBEHUS
JapBUHU3MA. [IBUKyIIME CUIIBI BOJIIOLUHU BUAOB 10 J{apBuHY (M30bITOYHOE
pasMHOXKEHHE TpU  OrPAaHUYEHHOCTH  PECYPCOB,  HEONpeAeieHHas
U3MEHYUBOCTb, OOpb0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD)

1.3 Cunrernueckast teopusi sBomonuu (CTD) U OCHOBHBIE €€ TMOJIOKEHHUS.
MuxkposBomtonus. [Tonynamnus kak eIUHUIA BUJIa U SBOJTIOLUH

1.4 JBrxymue cuibl ((paxkTophl) SBOJIOIMU BUOB B NMpUpoAe. MyTallMOHHbBIHI
MpoIecC W KOMOWHATHUBHA W3MEHYUBOCTH. [lOMyNSIIMOHHBIE BOJHBI
u gaperip renoB. M3omsumss u wmwurpamus. EctecTBeHHBI O0TOOpD —
HANPaBISAIOUINN PakTop 3BoIrOIUH. DOPMBI €CTeCTBEHHOTO 0TOOPA.
[Ipucnoco0IeHHOCTh OpPraHMW3MOB Kak pe3yJbTar 3Bomonuu. [Ipumepst
MPUCIOCOOJIEHUN Y OpraHu3MoB. ApoMOp(O3bl U UIM0AAANTALIUH.

Bun wu BupooOpazoBanue. Kpurepun Buma. OcHoBHbIe (HOpPMBI
BUJI000Pa30BaHUs: reorpapuyeckoe, IKOJIOrHIecKoe

1.5 MakposBomtonusi. PopMbl  IBOMOLMH:  (UIETHYECKasi, JUBEpPreHTHas,
KOHBEPIeHTHasl, mapajuiesibHas. HeobpaTuMocTh 3BOTIOIIMHN

2 BoO3HUMKHOBEHME 1 pa3BUTHE KU3HU HA 3eMIIE

2.1 JlonaydHbIE TNpPENCTaBICHUS O 3apOXKIACHUU KU3HHU. HaydHble THHOTE3BI
BO3HWKHOBEHUS JKU3HU Ha 3emiie: a0uoreHes3 M nmaHcnepMus. XUMUYecKas
ABOIOLHUS. DKCIIEPUMEHTAIBHOE MOATBEPKICHUE XUMHUUECKON HBOJIIOLINH.
Hauanbnable sTanel Ouonoruueckoit spomtonmu. ['mwnoresa PHK-mwupa.
IlepBble KIIETKH M UX 3BOMOLMS. POPMUPOBAHUE OCHOBHBIX I'PYII JKUBBIX
OpraHU3MOB

2.2 Pa3Butne xu3Hu Ha 3emie mo 3paM W nepuojam. Karapxeil. Apxelickas
U mpoTtepo3oiickas 3pwl. [laneosoiickas spa U ee mepUOABI: KEMOPHICKUN,
OpPJIOBUKCKWW, CUIYPUMUCKUHU, TEBOHCKUN, KaMEHHOYIOJbHBIWA, MEPMCKHUHU.
Me3so30¥icKast 3pa U €€ EPUOBI: TPUACOBBIN, FOPCKHUM, METOBOU.
KaitHo3olickass »pa W €€ TMEepHOoIbl: MaJCOr€HOBBIM, HEOT€HOBBIN,
AHTPOIIOr€HOBBIN. XapaKTepUCTHKA KINMaTa U T€OJOTMYECKUX MPOLECCOB.
OcCHOBHBIE ATanbl HBOJIIOIUU PACTUTEIIBHOTO M KHWBOTHOTO MHpA.
Apomopho3bl y pacTeHUH U )KUBOTHBIX. [losiBIeHME, paciiBET U BHIMUpPAHUE
TPYII )KUBBIX OPTaHU3MOB

2.3 Cucrema OpPraHMYeCKOro MHpa Kak OTpakeHue 3BoJOUUUA. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB

2.4 DBOJIOLMS YelIOBEeKa. AHTPOIOJIOrUs KaKk Hayka. Pa3BuTue npeacraBieHui
O IIPOUCXOXKJICHUH YenoBeka. MeTobl u3ydeHus anTpororeHes3a. CxoacTaa
U pa3nuyus YelioBeKa M KUBOTHBIX. CHCTEMaTHYECKOe IMOJI0KEHHE

YCJIOBCKaA.
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HBuwxymme  cunsl  (paxTopel) — aHTpomoreHesa.  HacnenctBeHHas
U3MEHYUBOCTh U €CTECTBEHHBIM OTOOp. OOIIECTBEHHBIM 00pa3 >KU3HM,
W3TOTOBJICHUE OPYAMI TPya, MBIIUICHUE, PEYb

2.5 OCHOBHBIE CTaJIUHM U BETBU 3BOJIIOLIAH YEJIOBEKA: AaBCTPAIONUTEKH, YenoBek
ymenbld, YenoBek NnpAMoXoisdiiui, YemoBek HeaHAepTaabCKuh, YenoBek
pa3ymMHbIM. Haxonku HMCKOmaeMbIX OCTAHKOB, BpEMS CYILECTBOBAHUS,
00JacTh pacrpocTpaHeHus, 00beM roJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs

2.6 |Yemomeueckue packl. OCHOBHbIE OOJBIIME pPachl:  E€BPOIMCOHIHAS
(eBpazmiickasi), Herpo-aBcTpajioujHas (PKBATOpUAIIbHAS), MOHIOJOUAHAS
(a3marcko-amepukaHckas). UepTbl MPUCIIOCOOTIEHHOCTH MpeaCTaBUTENEH
YeJIOBEUECKUX pac K YCIOBHSIM CYILIECTBOBaHUS. EMUMHCTBO uenoBedecKHX
pac. Kpurtuka pacuzma

3 Opranu3Mbl U OKpy»Karolas cpejia

3.1 DKoJIorus Kak Hayka. 3a/laud 1 pa3zielibl 3KOJIOrMH. MeTo/ bl 3KOJIOrHYECKIX
UCCIIEZIOBAaHUNA.  DKoJormueckoe MupoBo33peHue. Cpeapl obutaHus
OpraHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIIIHAS, MOYBEHHAA,
BHYTPHOpPTraHU3MEHHAs

3.2 Okonornyeckue ¢akropsl. Kiaccupukamus skojiornyeckux (HakTopoB:
abnoTnyeckue, OMOTUYECKUE U aHTPOIOreHHbIE. JelicTBHE 3KOJOTHYECKUX
(hakTOpOB HAa OPraHU3MBbI

3.3 AOuoTtnueckue pakTopbl: CBET, TEMIIEpATypa, BIaKHOCTh. DOoTONEeproan3M.
[Ipucniocobnenust OpraHu3MOB K JEHCTBUIO a0MOTHYECKUX (DAKTOpOB.
buonornuyeckue purmel

34 buortnueckue (hakTophI. Bunsl OMOTHYECKUX B3aMOJ/ICICTBUM:
KOHKYPEHLIMS, XHUIIHUYECTBO, Mapa3uTU3M, MYTyajau3M, KOMMEHCAIN3M
(HaxJIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HEUTpaau3M. 3HAYCHUE
OMOTHYECKNX  B3aUMOJCUCTBHM  JUIsi  CYIIECTBOBAHHS  OPraHU3MOB
B IIPUPOTHBIX COOOIIECTBAX

3.5 OKOJIOTUYECKHE XapAKTEPUCTUKU Momyiasuuu. (OCHOBHBIE IOKa3aTElH
MONYJALIMU:  YHUCICHHOCTh, IUIOTHOCTh, pOXKIAEMOCTb, CMEPTHOCTb,
IIPUPOCT, MUTpanysd. JMHaMUKa YMCIEHHOCTH MOIYJISLUN U €€ PEryJIaLus

4, Coo011ecTBa 1 DKOJIOTHUYECKUE CUCTEMBI

4.1 Coo0rmiecTBO opranu3MoB — OuoreHo3. CTpyKTypbl OMOILIEHO3a: BUIOBas,
NPOCTpaHCTBEHHAs, Tpoduueckas (muimieBas). Buasl-momMmuHaHThl. CBS3U
B OMOIIEHO3E

4.2 Dkonoruyeckue CcucteMbl (3kocuctembl). [loHstue 00 dKocucreme
u  OuoreorieHoze. DyHKIMOHAIBHBIE  KOMIIOHEHTHI  JKOCHCTEMBI:
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IIPOIYLEHTHI, KOHCYMEHTBI, peayLeHTbl. KpyroBopor BeEmIECTB M IOTOK
HEepruM B 3Kocucreme. Tpoduyeckue (MMILEBbIE) YPOBHH 3KOCHCTEMBI.
[MnmeBsle nenu u cetu. OCHOBHBIE IMOKA3aTENIM 3KOCHUCTEMBL: OMoMacca,
OPOAYKIMUSA. ODKOJIOTMYECKHE INHPAaMHUJIBL: TNPOAYKLUHH, YHUCIECHHOCTH,
ouomaccel. CBOMCTBA JKOCHUCTEM: YCTOMYMBOCTh, CaMOPETYJISALIHNS,
pasButue. Cykueccus

4.3 | IlpupoaHble SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOMHOIO
WA LIUPOKOJIUCTBEHHOTO JIeca.

AHTpPOIIOr€HHbIE ~ AKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u XO3SMCTBEHHOE 3HAaYCHHE arpodKOCUCTEM
1 ypOOIKOCHUCTEM.

buopaznoobpazue kak daktop ycroitumBocTH sKocucTeM. CoxpaHeHUe
OMOJIOTUYECKOTO Pa3HOOOpa3us Ha 3emiie

4.4 VYuenue B.U. Bepnaackoro o 6mocdepe. I'paHuipl, coctaB U CTpyKTypa
ouocepsl. Kupoe BeiectBo U ero GpyHkiuu. OcodbeHHOCTH OMochepbl Kak
ro0anbHON SKOCUCTeMbl. /luHaMuueckoe paBHOBECME M OOpaTHas CBS3b
B Ouochepe. KpyroBopoTsl BeHIECTB U OHOr€OXUMHUYECKUE ITUKIIbI
3JeMEHTOB (yriepoja, a3ora). 30HaJIbHOCTh Onochepsl. OCHOBHBIE OHMOMBI

CyIIH
4.5 YenoseuecTBo B Onochepe 3emiau. AHTpONOTeHHBIE U3MEHEHHUS B Ouocdepe.
['1oGanbHbIE YKOTOTHYECKUE TTPOOIEMBI.

OcHOBa palMOHAJILHOTO YIPABICHHUS MPUPOJHBIMU pecypcaMH U UX
UCIOJIb30BaHME. JlOCTIKEHUsT OMOJIOTUY U OXpaHa MPUPOJIbI
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