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|. TlosicHuTEABLHAS 3aNIMCKA

Pabouast mporpamMma coctaBieHa Ha OCHOBE:
1.®enepanbHOTO rocynapcTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa CPEIHETo 00Iero 0opa3oBaHus
(ITpukaz MunucrepcrBa mpocsenieHuss PO ot 17.05.2012 Ne413 « O6 yrBepxaeanu @PI'OC COO» ¢
u3M. ot 27.12.2023)
2.OcHOBHO¥ 00pa30BaTeILHOM MPOrpaMMbI CpeaHero oomero oopazoBanus MAQY Abarckas COILI Ne
1, mpotoxoin neparoruueckoro coseta oT 30.08.2023 . Ne 18, ¢ u3m. ot 29. 05.2024.
3.IIpukaza Munnpocsemenust Poccuu ot 21.09.2022 N 858 (pexn. ot 21.02.2024)"0O06 yrBep:x1eHUn
(benepaabHOTO MepeyHs yueOHUKOB, JOMYIIEHHBIX K UCIIOJIIB30BAHHIO TTPH PEaTH3allii UMEFOIINX
TOCYIapCTBEHHYIO aKKPEIUTANNI0 00pa30BaTeIbHBIX MPOTrpaMM Ha4aJIbHOTO OOIIETr0, OCHOBHOTO
o0111ero, cpeaHero oo1ero 00pa3oBaHus OPraHU3aIMsIMHE, OCYIECTBISIONIMMU 00pa30BaTEIHHYIO
NESITETFHOCTh U YCTAHOBIICHUS MPEACITHHOTO CPOKA MCTIOIB30BAHUS UCKITIOYEHHBIX YICOHHKOB"
4.Yyebnoro miana MAOY AbGarckast COL Ne 1 Ha 2024 — 2025 y4yeOHblIi TO1.
5.®enepanbHOi paboueil mporpaMmsl 0 y4eOHOMY IIpeIMeTy OHOIoTus

IIpu pa3paboTke mporpaMmbl IO OHOJOTMM TEOPETUYECKYIO  OCHOBYIUIS ONpEAeTeHUs
MOJIX0JIOB K (POPMHUPOBAHMIO COJIEP’KaHUs Y4EOHOTO MpeaMera

«buonorus»  cocTaBUIIM: KOHIIENTyaJIbHbIE MTOJIOKEHHM S ProcC COOo
B3aMMOO0OYCIIOBIEHHOCTH LIEJIeH, coiepyKaHusl, pe3yabTaToB 00y4eHUs U TpeOOBaHUIN K YPOBHIO
IMOATOTOBKH BBIITYCKHHKOB, ITOJIOKCHUA 00 O6H.[I/IX OEIAX U IMPUHIHIIAX, XapaKTCPUIYIOIIUX
COBPEMEHHOE COCTOSTHUE CHCTEMBI CpeHero obmiero oopasoBanus B Poccuiickoit denepanun, a Takke
MOJIOXKEHUS O crenuduke Onoaoruy, e€ 3Ha4eHUMB TO3HAHUY )KMBOM IPUPO/IBI U 00ECTIEUEHUH
CYILIECTBOBAHUS YesoBeueckoro oomiecTsa.ConiacHO Ha3BaHHBIM TI0JIOKEHUSIM OIpEIeNICHbI
OCHOBHBIE€ (YHKIMH IPOTrPaMMBI I10 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma o 6monoruu Aa€T nMpeAcTaBiICHUE O LEIX, 00 00IIei cTpareruu 00y4eHusi, BOCITUTaHUS
U pa3BuTHs OOYyYalONIMXCS CPEICTBAMU YYE€OHOTO IMpeaMeTa

«buonorusy, onpenenser 00s13aTeIbHOE MPEIMETHOE COICPIKAHKE, €T0 CTPYKTYPY, pacipeieicHue o
paszenaM 1 TeMaM, peKOMEH TyeMYIO IO CIIeA0BaTeIbHOCTh U3YYCHUSYYeOHOTO MaTepHala ¢ y4éToM
MEXKIIPEIMETHBIX U BHYTPHIIPSIMETHBIX CBS3EH, JIOTUKHOOPa30BaTEILHOTO MPOIECcca, BO3PACTHBIX
0CcOOEHHOCTEH 00yJaroONUXCs.

B nporpamme 1o OMoI0TUU TakkKe YUUTHIBAIOTCS TPEOOBAHUSA K IJIAHUPYEMbIM JTHYHOCTHBIM,
METanpeIMETHBIM ¥ MPEIMETHBIM  pe3ylbTaraMm  00y4eHHsIB (OpPMHUPOBAHHH OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATENBHOMN AEATEIbHOCTH/YueOHBIX ACUCTBUI 00YyUYAIOIINXCS IO OCBOCHUIO
coJiepkaHusl OMOJIOTHYECKOTO 00pa30BaHUS.

B nporpamme no 6uosnoruun (1011 kimaccel, 6a30BbIi yPOBEHB) PeaTn30BaH MPUHIIAI
MPEeMCTBEHHOCTH B M3y4YeHHH OWOJIOTHH, Ojarofaps 4emy B He
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MIPOCMAaTPHUBACTCS HAPABICHHOCTh HA Pa3BUTHE 3HAHUIA, CBI3aHHBIX ¢ (JOPMUPOBAHUEMECTECTBCHHO-
HAay4YHOTO MUPOBO33PEHUSI, LIEHHOCTHBIX OPUEHTALMI JUYHOCTH, SKOJIOTMYECKOTO MBILLIJICHHUS,
MIPEJICTABICHUN O 3JI0POBOM 00pase KU3HU B OSPEKHBIM OTHOIICHHEM K OKPYXKAIOIICH MPUPOTHON
cpene. IlosTomy Hapsiy ¢ U3ydeHHEM OO0IEeONOIOTHIECKUX TEOPHil, a TAKKE 3HAHUN O CTPOCHUU
JKUBBIX CUCTEM PA3HOIO PAHITa W CYIIHOCTH OCHOBHBIX MPOTEKAKOIIMX B HUX IMPOLIECCOB B
MPOrpaMMero OMOJIOTUH YISICHO BHUMAHHUE UCTIONB30BAHUIO TIOJTyYEHHBIX 3HAHUH B IOBCETHEBHOM
YKU3HU JUIS PEIICHUS MPUKIIAIHBIX 33124, B TOM YHUCIIe: TIPO(UIAKTHKY HACICICTBEHHBIX3a00ICBAaHHIA
YeJI0BEKa, MEIMKO-TEHETUYECKOTO KOHCYIIBTUPOBAaHHUS, 000CHOBAHMSI 3KOJIOIMUECKH 11€J1ECO00Pa3HOTO
MOBEJICHUS B OKPYKAIOILIEH TPUPOTHOM CpeJie, aHATIM3aBIUSAHUSA X035IMCTBEHHOM JIEATEIIbHOCTH
YeJI0BEKa Ha COCTOSIHUE MPUPOJHBIX U HICKYCCTBEHHBIX SKOCUCTEM. YCUJICHHE BHUMAHUS K MTPUKIATHOM
HaIpaBJICHHOCTH y4eOHOTOo mpeameTa «buonorusy» mpoaAUKTOBAaHO HEOOXOAMMOCTHIO 00eCTICUeHUS
YCJIOBUH JJIS pEIIEHUs] OJTHOM M3 aKTyaJIbHBIX 33]1a4 IIKOJIbHOTO OHMOJIOTHYECKOTO 00pa30BaHMsl,
KOTOpas mpernoaraeT (GOpMHUPOBAHUE Y OOYHAIOIUXCS CTIOCOOHOCTH aalTHPOBATHCS K M3MEHEHUSIM
JTUHAMUYHO Pa3BHBAIOIIETOCA COBPEMEHHOIO MHPA.

[Tporpamma 1o GHONOTHHU ABIISETCS OPUEHTUPOM ISl COCTABICHUS PabOYMX ITPOrpamMm, aBTOPBI
KOTOPBIX MOTYT MPEJUIOKUTH CBOM BapHAHT MOCJICAOBATEIIbHOCTH U3YYCHUSI U CTPYKTYpPhl y4eOHOTO
Marepuana, CBo¢ BUACHHE TyTed dopmupoBanus y oOyqaromuxcs 10—11 kmaccoB nmpeaMeTHBIX
3HaHUH, YMEHUH U CITIOCOOOB YUeOHOMU EATETbHOCTH, a TAK)Ke METOIMUECKUX PEIICHUN 3a/1a4
BOCIIUTAHUS W Pa3BUTUS CPEACTBAMHU yueOHOTO TipeameTa «bruomorusy.

buonorus Ha ypoBHe cpeaHero odiiero oopa3oBaHusi 3aHMMaeT BaxkHoe MecTo. OH obecrieurBaeT
dhopmupoBaHHe y 00yJarONTUXCS MPEACTABICHUI 0 HAyYHOW KapTHHEMHPA, PacIupsieT U 00001aeT
3HAHMA O KHUBOH MPUPOJIE, €€ OTINYNTEIHHBIX IPHU3HAKAX — YPOBHEBOH OPraHN3aIMX M SBOJTIOLHUH,
CO37aéT yCIOBUS JUIA: O3HAHMS 3aKOHOB )KUBOW MPHPOABI, GOPMUPOBAHUS (PyHKIIHOHAIEHON
IPaMOTHOCTH, HAaBBIKOB 37I0pPOBOTO M 0€30MacHOT0 00pa3a KHU3HHU, SKOJIOTHUECKOTO MBIIUICHUS,
[IEHHOCTHOTO OTHOIICHHUS K KUBOU NMPHPOJAE U YETIOBEKY.

Bonboe 3nadeHne OMOIOTHST UMEET TaK)Ke IS PEIISHUs BOCIIMTATEIbHBIX M Pa3BUBAIOIINX 3314
cpemHero oo01Iero 00pa3oBaHus, CoNUATU3au o0yJatonuxcs. M3ydenne Onosoruu odecrneunBacT
yCIIOBHS U1 JOPMUPOBAHUS MHTEILIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U WH()OPMAIIMOHHBIX HABBIKOB,
ACTETUYCCKOM KYIBTYPBI, CITIOCOOCTBYET MHTETPALMU OMOJIOTMYECKUX 3HAHUM C MPEACTABICHUSIMHU U3
JIPYTUXY4€OHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUU U Teorpaduu. HazBaHHbBIE MOJIOKEHUS O
MpeIHa3HauYeHU U y9eOHOTO npeaMera « bBHoorus» COCTaBHIIM OCHOBY JJIONIPEACIICHUS MTOIX0I0B K
0TOOpY U CTPYKTYPHUPOBAHUIO €r0 COAEPKAHMUS, IPEICTABICHHOTO B IPOrpamMMe 1o OUOJIOTHH.

OT60p COACPIKaAHUA y‘IC6HOl"O npecamMeTa «buonorus» Ha 6a30BOM ypOBHGOCYH_IeCTBJ'IéH C TIO3ULIMK
KYJ'ILTypOCOO6paSHOFO nmoaxoaa, B COOTBETCTBHU C KOTOPbIM 06yqafomnec>1 JOJIDKHBI OCBONTHb 3HAHUA
U YMCHHUSA, 3HAYUMBIC [UIA q)OpMI/IpOBaHI/IH
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oO11el KylbTyphl, OTIPEENIAIONINE aJIeKBATHOE [TOBEJICHNE YETI0BEKa B OKPY)KAIOIIeH MPUPOIHON Cpere,
BOCTpEOOBaHHBIC B IOBCETHEBHOM )KU3HU U MPAKTHUYECKOH aesTensHoCcTH. Ocob0e MecTo B 3TOM
cHCTEeME 3HAHWW 3aHUMAIOT AJIEMEHTHI COJCPKAHUSA, KOTOpBIE CIyXaT OCHOBOW JUIsi
(GhOopMHUPOBaHUS TIPEICTABICHUIO COBPEMEHHON €CTECTBEHHO-HAYYHOUW KapTUHE MHUPA U IICHHO CTHBIX
OpPHUEHTAIUSIX JTMYHOCTH, CITOCOOCTBYIOIIMX T'YMaHU3AIMH OHOIOTUYECKOTO 00pa30BaHMS.

CTpykTypupoBaHue cojaepkaHus y4eOHOro Mmarepuania B IporpaMMe Mo OHOJIOTHH
OCYIIECTBJIEHO C YYETOM NPUOPUTETHOTO 3HAYCHHS 3HAHUN 00 OTIIMYUTEIHHBIX
OCOOCHHOCTSIX J>KMBOW MPHPOJBI, O €€ YPOBHEBOW OpraHU3allMUU 3BOIIONUHU. B cooTBeTCTBHU C
3TUM B CTPYKType yueOHOro npeamera «bronorus» BbIAEICHBI CIEAYIOIINE COIEP/KaTeNIbHbIE IMHUU:
«buonorus kak Hayka. MeTo/ibl HayqYHOTO NO3HaHU, «KileTka kak Onosioruyeckasl CucTemMa,
«Opranusm kakbuonoruueckas cucrema», «CrucreMa U1 MHOrooOpasue OpraHM4eckoro Mupay,

«OBOJIIOLUS )KMBOU IPUPOB», «IKOCUCTEMBI U IPUCYITUE UM 3aKOHOMEPHOCTI.

ens nzydenust yaebHoro npeameta «buosorus» Ha 6a30BOM ypOBHE — OBJIA/IEHUEOO0YIAOIIIMUCS
3HAHUSIMH O CTPYKTYPHO-(YHKIMOHAIBHON OpraHU3aliy )KUBbIX CUCTEM pPa3HOTO paHra |
puoOpeTeHne YMEHMH HCMHOIb30BaTh OSTH 3HAHMS JJIS TPAaMOTHBIX AEHCTBHI B OTHOLIEHUH
00BEKTOB KUBOU MPUPO/IBI U PEIICHUs Pa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTmkeHue  menud  W3ydeHWss — ydeOHOoro  mpenmera  «buosorus» Ha 6a30BOM ypOBHE
o0ecreunBaeTCs PelIeHueM CIIeTYIONTUX 3a,/1ad:

OCBOEHHE 00yJarOIMIMMUCS CUCTEMbI 3HAaHUI 0 OMOJIOTMYECKUX TEOPHSIX, YICHHSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIoTe3aX, MpaBWJaX, CIYXKalluX  OCHOBOM JUIsl (POPMHUPOBAHUS
MPEJCTaBICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MUpPa, O METOIaXHAyYHOTO MMO3HAHUS, CTPOEHUH,
MHOT000Pa31H U 0COOEHHOCTSIX dKUBBIX CUCTEM Pa3HOTOYPOBHS OpraHM3allii, BbLAAIOMIUXCA
OTKPBITHSIX U COBPEMEHHBIX HCCIIEI0BAaHUSAXB OMOJIOTUH;

dbopmupoBaHre y OOydJalOIIMXCS  IMO3HABATEIBHBIX, HHTEIUICKTYAJbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B MPOIIecce aHAIK3a JAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUMHAYYHBIX B3IVISA0B, HIICH U
MOIXOI0B K M3YYEHHUIO JKMBBIX CHCTEM PA3HOTO YPOBHS OpraHU3aIINM;

CTaHOBJICHHE Y 00y4Jaromuxcs o01en KylnbTypsbl, GyHKIIMOHAIBLHOW IPaMOTHOCTH, Pa3BUTUE YMEHH
OOBSICHATH U OLIEHUBATD SBJICHUS OKPYXKAIOIIEr0 MUPA KMUBOW MPUPOJIbI HA OCHOBAaHUH 3HAHUM U
OTIBITA, MOJYYECHHBIX IPU U3Y4YEHUU OUOJIOTHH;

(dbopMupoBaHUe y 00y4JarOIINXCsl yMEHUH WILTIOCTPUPOBATh 3HAYECHNE OMOJIOTHYECKUX 3HAHUH B
MIPAKTHUYECKOM NeATeIbHOCTH YeIOBEKa, Pa3BUTHUCOBPEMEHHBIX MEIULIMHCKUX TEXHOIOTUI U
arpoOUOTEXHOJIOT Hif;

BOCITUTaHUE YOSKIEHHOCTH B BOBMOXKHOCTH TO3HAHUS YEIIOBEKOM KHBOU MPUPO/IbI, HEOOXOAUMOCTH
OepeKHOTO OTHOIICHUS K HEH, COOIFOICHUS STHYCCKUX HOPMIIPH MPOBEICHUN OHOJIOTHYECKUX
HCCIICIOBaHUIM;

OCO3HaHHUEC ICHHOCTHU OMOJIOTMYECKHMX 3HAHHI AJIs TIOBBIIICHUSA YPOBHS 3KOJIOTHYECKOM KYJIBbTYPBI, OJI
(I)OpMI/IpOBaHI/IH Hay4YHOT'O MUPOBO33PCHUS;
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MPUMEHEHHE MPHOOPETEHHBIX 3HAHWM W YMEHUIl B MOBCEJHEBHON >KM3HHU VIS OLIEHKU
MOCJIEACTBUI CBOEH JEATEIBHOCTH 110 OTHOIIECHUIO K OKPYKaIOLIEH cpeie, COOCTBEHHOMY 310POBBIO,
000CHOBaHME U COOMIOZICHNE Mep POPHIAKTHKH 3a00JIeBaHUH.

B cucreme cpennero ooOmero ooOpasoBaHust «buonorus», u3ydaemas Ha 0a30BOM ypOBHE,
SBIISIETCS 00S3aTEIILHBIM YUEOHBIM IPEIMETOM, BXO/SIIIIAM B COCTABIPEIMETHON 00IacTh
«EcTecTBeHHO-Hay4HbIE TIPEAMETHIY.

OO1ee YncIo 4acoB, PEKOMEHIOBAHHBIX JIIsl M3ydeHus Owuonormu — 68 wacos: B 10 kmacce — 34
yaca (1 gac B Hemeno), B 11 kinacce — 34 yaca (1 gac B Hezesio).
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Il. COOEP’KAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi kKak Hayka

buonorus xax Hayka. CBs3b OMONOTMM C OOLIECTBEHHBIMM, TEXHUYECKUMUU APYTUMU
€CTECTBEHHBIMU HayKaMH, (HUitocoueit, STHKOM, 3CTeTUKOM 1 ipaBoM. PosrsObnonoruu B popMupoBaHun
COBPEMEHHOU Hay4HOU KapTUHBI Mupa. CucreMa OHOJIOTMYECKUX HayK.

MeTo 161 MO3HAHUS KUBOM TPUPOALI (HAOIIONEHNE, SKCTIEPUMEHT, ONTMCAaHNe, U3MEPEHHUE,
KJaccuukaus, MOJAeIMpOBaHUE, CTATUCTHYECKass 00pabOoTKa JaHHBIX).

JdemoncTpauum:

Iopmpemuwi: Y. [lapsuHn, I. Menaens, H.K. Konbros, /Ix. Yorcon u @. Kpuk.
Tabnuyel u cxemvl: «MeToAbI TO3HAHUS KUBOU TPUPOIBI».

JlabopaTopHble U IPaKTHYECKUE PadOThI:

[Tpaktrueckas padora Ne 1. «Mcmonap30BaHre pa3IUIHBIX METOJOB TIPU U3YICHUH OHMOJIOTHYECKUX
00BEKTOBY.

Tema 2. ’)KuBbIe CHCTEMBI H HX opranusaunus

JKunie cuctembl (OMOCUCTEMBI) KaK IIpeaMeT u3ydeHus: 0nosorun. OTINYHe )KUBBIX CHCTEM OT
HEOPraHUYECKOU MPUPOIBI.

CBoiicTBa OMOCHCTEM M MX pazHOooOpasue. YpOBHU OpraHU3aIMK OMOCHCTEM: MOJICKYIISIPHBIM,
KJICTOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN, TOMYISIIMOHHO-BUIOBOM, SKOCUCTEMHBII
(buoreonieHOTHYECKHI ), OMOCHEpPHBIT.

JdemoncTpauum:
Tabnuywr u cxemvl: «OCHOBHBIC IPU3HAKU KU3HNY, « YPOBHU OPraHU3ALMH KUBOUIIPUPOIBD».
Obopyodosanue: moniens Mmoiaekyisl JJHK.

Tema 3. XuMu4eckuii cOCTaB H CTPOCHHE KJICTKH

XMMHYECKUHN COCTaB KIETKH. XUMUYECKUE DIIEMEHTBI: MaKPOJIEMEHThI, MUKPO3IeMEHTEI. Boa
U MUHEPAJILHBIE BEILECTBA.
®dyHKIMK BOJbI M MUHEPAIIBHBIX BENIECTB B KiIeTKe. [loanep:xanue ocMoTH4ecKkorodanasca.

benxu. CocraB u crpoeHue 0enkoB. AMUHOKUCIIOTHI — MOHOMEPHI OesikoB. HezameHnMble U 3aMeHNMble
aAMHHOKHUCIIOTbI. AMUHOKHCIIOTHBIM COCTaB. YpOBHH CTPYKTYpbl OSTKOBOI MOJIEKYIbI (TTepBUYHAs,
BTOpPHYHAsl, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XMMHUYeCcKHe cBoicTBa OenkoB. bruonornueckne
(GyHKIMH OENTKOB.

depMeHTHI — OHoJornyecKue karanuzatopsl. CTpoeHue gpepMeHTa: akTUBHBIN LIEHTp, CyOcTpaTHast
cneunpuyHoctsb. Kodpepmentsl. Buramunbl. Otianuns pepMeHTOB OT HEOPraHUUECKUX KaTalu3aTOPOB.
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YrieBopl: MOHOcaxapuabl (TIIFOK03a, pud03a 1 1e30Kcuprod03a), Iucaxapuibl (caxaposa, JaKkTo3a) U
noJcaxapuabl (Kpaxmall, NIMKOTeH, HEeJUTIoN03a). buonornueckue GyHKIUN YIIIEBOJIOB.

JIunuaer: Tpurmunepuapl, pochomumuabl, crepousl. ['uapodunsao-ruapodoOHbIeCBOMCTBA.
buonornueckue ¢pynkiuu munuaoB. CpaBHEHHE YITICBOJOB, OCJIKOB M JIMIUJ0B KaK UCTOUHHKOB
SHEPTHH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotnpl — MOHOMEpBI HYKJIEUMHOBBIX KUCIOT. CTpOEHHE U
¢ynkun JIHK. Crpoenne u ¢pynkunu PHK. Bunet PHK. AT®: cTtpoenue u pyHKImH.

HuTonorus — Hayka o kietke. Kiierounas Teopusi — npuMep B3auMoJIeHCTBUS Uiein (PaKTOB B HAYYHOM
ITO3HAHWM. MEeTO/IbI N3yUeHUs KIIETKH.

Knetka xak nenoctHas xuBas cucrema. O01re npu3Haky KIeTOK: 3aMKHYyTasiHapy)kHasi MeMOpaHa,
mosnekynbl JIHK kak reHeTnueckuit anmnapar, cucreMa CuHTe3a Oerka.

Tumb! K1€TOK: SyKaproTHdecKas u npokapuoTrueckas. OcoOEHHOCTH CTPOEHHUS MPOKApUOTHUECKOM
kieTku. Knerounas crenka 6akrepuil. CTpoeHne 3yKapuoTHUeCcKOUKIeTKH. OCHOBHBIE OTINYHUS
PacTUTENbHOM, KUBOTHOM U IPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHas CTEHKAa, IIMKOKAIMKC, X (DYyHKIIHMH.
ITna3marnueckas memOpaHa, €€ cBoiicTBa M (yHkuuu. lluromnasma u e€ opraHOUBL.
Onnomem6panHbie opraHou sl kietku: DIIC, annapar [onbmxu,auzocomsl. [loayaBToHOMHBIE
OpraHoOWAbI KJIIETKH: MUTOXOHJPHH, IIacTUBL. [IporcxoxkaeHre MUTOXOHAPUH U IIacTul. Buabl
wiactull. HemeMOpaHHbIe OpraHOUIBIKIETKU: PUOOCOMBI, KIIETOYHBIA LEHTP, HEHTPUONIN, PECHUUKH,
KryTUKd. OyHKIUMOPTraHOUIOB KJIETKH. BriroueHus.

SAnpo — perynaropHblil HeHTp KieTku. CTpoeHue spa: saepHasi 000J04Ka, Kapuoria3mMa, XpOMaTHH,
SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopt BEMIECTB B KJIETKE.

JdemoncTpauum:

Ilopmpemuwi: A. Jleenryk, P. I'yk, T. llIsann, M. Ilneiinen, P. Bupxos,/x. Yorcon, @. Kpuk,
M. Vunkunc, P. @panknun, K.M. bap.

ﬂ uazcpammol. «P aclIpCaACICHUE XHUMHYCCKUX JJIEMCHTOB B HEKHBOM IIpUpoac»,
«PaCHpeI[eJ'ICHI/IC XUMHUYECKHUX DJIEMECHTOB B JKMBOM IIpUPOIALCH.

Ta6]lul4bl u cxemsl.’ «Hepnozu/mecxaﬂ Ta6J'II/II_Ia XHUMHYCCKHNX OJICMCHTOB),
«CTpOGHI/Ie MOJICKYJIBI BOJBI», «buocunres 66.]'[1(3.)), ((CTpOCHI/Ie MOJICKYIJIbI 66.]'[1(3»,

«Ctpoenue pepmentar, «Hyknennossie kucnotsl. JJHK», «Ctpoenue monekynsr AT,

«CTpoeHue 3yKapuoTHUECKON KIIETKN», «CTpOeHUE KUBOTHOU KIETKN», «CTpOEHUE PACTUTEIbHOM
KIIETKN», «CTpoeHne MPOKapHUOTUIECKON KIETKN», «CTpOEHHUE siipa KIETKW», « YIIIEBOIbDY,
«JInmmaey.

Obopyodosanue: CBETOBOH MUKPOCKOI, 000py1oBaHHE /Ul IPOBEICHHs HAOMIONCHUN, U3MEPEHHH,
HKCIIEPUMEHTOB, MUKPOIPENapaThl PACTUTEIbHBIX,)KNBOTHBIX U OaKTepHAIbHBIX KIETOK.
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JlabopaTopHble H IpaKkTHYeCcKHe padoOThI:

JIaGoparopHas pabora Ne 1. «M3yueHne KaTaTUTHUECKONH aKTUBHOCTH (pepMEHTOB (Ha mpuMepe
aMuJIa3bl WIM KaTajaasbl)».

JlaboparopHas pabora Ne 2. «/3ydeHue cTpoeHUs KIIETOK paCTEHUH, )KUBOTHBIX U OaKTEpUI MO
MHKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpCIIaparax U uX OIM1UCaHucH.

OOmeH BemiecTB, WM MeETa0OMM3M. AcCCUMIIAIUS (TIACTUYECKH OOMEH)W JAUCCUMIIISIIHS
(’HEepreTUYEeCKUil 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTadoau3Ma. Poiib 3aKkOHOB cOXpaHeHUs
BEIIECTB U DHEPTUHU B MOHMMaHUHN METa00IM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOGHBIM M TrerepoTpodHbIi. Ponb (gepmMeHTOBB 0OMEHE BEIIECTB U
MIPEBPALEHUH SHEPTUU B KIIETKE.

®dortocunre3. CBeToBas U TeMHOBas (a3bl porocunresa. Peaknuu gporocunresa. IpHeKTHBHOCTD
¢dorocuHTe3a. 3HaueHne GOTOCHHTE3A JUIsl AKHU3HU Ha 3emiie. BausiHue ycioBuil cpensl Ha
¢dboTtocuHTE3 M CHOCOOBI TMOBBIINIEHUS €r0 MPOIYKTUBHOCTUY KYJIBTYPHBIX PACTEHUH.

XeMOoCHHTe3. XeMOCHHTE3UpYoIUe OakTepuy. 3HaYeHUE XEMOCHHTE3a A7l AKU3HIHA 3eMIIe.

DHepreTHveckuii oOMeH B KJIeTke. PacrieruieHue BEIIECTB, BBIJICICHUE H aKKYMYITHPOBAHHE
SHEPTHH B KJIETKE. DTarbl SHepreTudeckoro oomMena. [mukonus. bpokenne u ero Buapl. Kucmopoanoe
OKHCIIEHUE, WIH KJIeTOYHOE Jbixanue. OkuciurensHoe hocdopunupoBanne. DPhHeKTUBHOCTh
SHEPTreTUYECKOTO OOMEHa.

Peakuu maTpuunoro cuntesa. ['enernueckas napopmanus u JIHK. Peanmzarus renernueckoit
nH(popMaIuy B KJIETKe. [ eHeTHYEeCKHid KO/ ¥ €T0 CBOMCTBA. TpaHCKpumIius — MarpuuHbiid cuaTe3 PHK.
Tpaucnsus — OnocuHTe3 Oenka. DTansl Tpancasaiuu. KogupoBanue aMHHOKUCITOT. Pois pubocom B
OonocuHTe3e Oenka.

Hexnerounsle ¢dopmbl ku3HM — BUpPYChl. Hcropust oTkpeitusi BupycoB(/[.M. BaHoBCKuit).
Oco0OeHHOCTH CTPOEHHUS U )KU3HEHHOTO IIUKJIa BUpycoB. bakrepnodaru. bonesnu pacrenuit, >)kUBOTHBIX
U 4elloBeKa, BbI3bIBaeMble BUpycamu. Bupyc ummynoaeduuura yenoseka (BUY) — BozOyautens
CII1[Ia. OGparHas TpaHCKpHUIIIUS, peBepTa3a U uHTerpasa. [Ipodunaktuka pacnpocTpaHeHHs
BHUPYCHBIX 3200JIC€BaHUIA.

JdeMoHcTpanum:

Ilopmpemwi: H.K. Konbnos, .. UBanosckuii, K.A. Tumupszes.

Tabnuywl U cxemwl: «Tunel  TUTaHUIY, «MeTtabonu3my, «MUTOXOHAPUSY,
«JHEpreTUYeCcKui oOMeHY, «XITOpOILIACTY, «DOTOCHHTE3Y, «Crpoenue JIHK»,

«CTpOCHI/IC n (I)YHKI_[I/IOHI/IpOBaHI/Ie T'CHa», «Cunres 66)’[1(8.», «'eHEeTHUECKUI KO,

«Bupyce», «baxrepuoparm», «Ctpoenne  u Kku3HeHHbi  nukan  Bupyca  CIIW/la,
6akrepuodaray, «Perukanus JJTHK».

Obopyoosanue: MOJIeTTH-alIUINKALIH «YnBoeHue JHK u Ttpanckpunmus»,
«buocunres Genka», «CTpoeHue KIeTkm», Mojienb cTpykTypsl JJHK.
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KreTouynslid UK, WK )KU3HEHHBIN NUKI Ki1eTku. UHTepda3a u muto3. [Iponeccsl, mporekaromue B
uHTepdase. Perumkanus — peakuus marpuunoro cuares3a JJHK. Crpoenune xpomocoM. XpoMoCOMHBII
Ha0O0p — KapHOTHIL. J{MTUTOMIHBIN U TaIJIOWIHBIA XPOMOCOMHBIE HA0OPBI. X POMAaTH/IBL.
[{uronornyeckre 0CHOBBI PA3MHOKEHUS MAHINBUIYAIBHOTO PAa3BUTUSL OPraHU3MOB.

Jenenue knetku — muto3. Ctaguu muto3sa. [Iporecchl, mpoucxosiye Ha pa3HbIX CTaAUSIX MUTO3A.
Buosornueckuii cMpICiI MUTO3A.

[Iporpammupyemas ru0esnb KIeTKH — aroITo3.

@DopMbI pa3MHOKEHUS OPraHU3MOB: 0ECII0JI0€ U M0JI0BOE. Bupl OeCrionoro pa3MHOXKEHUS: JIeJIEHUE
HaJBO€, TOYKOBAHHUE OJIHO- U MHOTOKJIETOYHBIX,CIIOPOOOpa30BaHKe, BETE€TATUBHOE Pa3MHOKEHUE.
HckyccTBEHHOE KJIIOHUPOBAHUE OPraHU3MOB, €r0 3HaU€HHE VISl CEJIEKLIUU.

ITonosoe PAaSMHOXKCHHUE, €TI0 OTIINYHA OT 0ecIoJIoro.

Meiio3. Craguu meiiosa. [Iporecchl, mpoucxoasiye Ha ctaausax mernosa. [loBegenne xpoMmocom B
Meito3e. Kpoccunrosep. bruonorndeckuii CMbICHI U 3HaYEHUE MEN03a.

I'ameTorenes — mporecc 00pa3oBaHus MOJOBBIX KJIETOK y )KUBOTHBIX. [10JI0BBIE JKene3bl: CEMEHHUKH U
smaHuKU. OOpa3oBaHUE M PA3BUTHE TIOJIOBBIX KJIETOK — TaMeT (CIIepMaTO30u/I, STHIIEKIIeTKA) —
criepmaToreres u ooreHes. OcoOEHHOCTH CTPOEHUS AULEKIETOK U criepMaTo30u0B. OMIog0TBOPEHHE.
[TapreHnorenes.

NunuBuayanpHOE pa3BuTre (OHTOTeHE3). DMOPHOHAIBHOE pa3BUTHE (AIMOpHOTEHE3). DTambl
AMOPHOHAIEHOTO PAa3BUTHS y TIO3BOHOYHBIX KUBOTHBIX: APOOJIICHUE, TacTPYISIHs, OPraHOTCHE3.
[TocTamOproHanpHOE  pazBuTHE. TUIBI TOCTAIMOPHOHATLHOTO PA3BUTHUS: IPSIMOE, HEMPSMOE
(mmunHOYHOE). BiusiHMEeCcpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CITIOCOOHBIC BHI3HIBATH
BPOXKJIEHHBIE YPOJICTBA.

Poctun Pa3BUTUC paCTeHHfI. OwnTorenes LOBETKOBOI'O paCTCHHUA: CTPOCHUEC CCMCHU, CTAANN pa3BUTHSI.

JdemoncTpauum:

Tabnuyer u cxemol: «@OPMBI pa3MHOKEHUS OPTaHU3MOBY, «/[BOIHOE OIIOOTBOPEHHE Y IIBETKOBBIX
pactenuit», «BereraTuBHOE pa3MHOKEHHE PacCTECHUI,

«HGHGHI/IC KIJIICTKH 6aKTepPII>'I>), <<CTpOCHI/Ie ITOJIOBBIX KJICTOK), ((CTpOGHI/Ie XpOMOCOMBI»,

«Knerounsiit ukiy, «Permukanus JJHK», «Mutosy, «Melosy, «lIpsamoe u HenpsMoe pa3BUTHEY,
«["ameToreHes y MIEKOMUTAIOLIUX U 4eJI0BEKa», « OCHOBHBIE CTaJIMM OHTOTECHE3a.

Obopyoosanue: MUKPOCKOII, MUKpoIipenapaTsl «CriepMaTo30UAbIMICKOTUTAIOIIETOY, «SIHIIeKIeTKa
MIIeKonUTarouero», «Kapnoknnes B kieTkax Kopelka JIyKa», MarHUTHasi MOJIENb-alIUIAKALINS
«[lenenue knetkuy», moaens J{HK, mogens meTadazHoit XpoMOCOMBEI.
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JlabopaTopHble U IPaKTHYECKUE PadOThI:
JlaboparopHas pabora Ne 3. «HabmroneHre MuTo3a B KIIeTKaX KOHYMKA KOPEIIKA JIYKa Ha TOTOBBIX
MHUKpOIIpenaparax.

JlaboparopHas padora Ne 4. «/3yueHue cTpoeHUs MOJIOBBIX KIETOK Ha TOTOBBIX MHKPOIIPEIaparax.

[Ipenmer u 3amaum reHetuku. Vcropus pa3BuTus reHETUKHU. Posib LUTOJIOrMU M SMOPHUOJIOTUU B
CTAaHOBJICHUHU I€HETHKHU. BKiax poccuicKux U 3apyOeKHbIX yUEHBIXB Pa3BUTUE F'€HETHUKU. MeTo/ bl
TeHETUKH (THOPHUI0JIOTHYECKUM, ITUTOT€HETUYECKUI, MOJIEKYIIIpHO-TeHeTUYecKnii). OCHOBHbIE
reHeTnyeckue NoHsATHs. ['eHeTnueckass CMMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIINBAHUM.

3aKOHOMEPHOCTH HacJeI0BaHUs MPU3HAKOB, ycTaHoBIeHHbIE [. Mennenem. MonoruOpuaxnoe

CKpelllMBaHue. 3aKOH €MHO-00pa3usi THOpUI0B NEPBOTO NMOKoJIeHUs. [IpaBuio oMuHUpOBaHuUs. 3aKOH

PaCIICIUICHUA ITPU3HAKOB. T'unoresa uncroTel ramer. IlonHOE B HETOTHOE JOMHWHHUPOBAHHUE.

JurunbpuaHoe ckpernuBanre. 3aKOH He3aBUCUMOT0 HACJIeI0BaHUs pU3HAKOB. [[uToreneTnueckue
OCHOBBI IUTUOPHUIHOTO CKpEIIMBaHus. AHaTU3UpYIolee cKpernuBanue. cnonp3oBanue
aHAJIM3UPYIOLIEr0 CKPEIIUBaHUSI [Tl ONIPEesIEHUs] TeHOTHIIa 0COOU.

CuermieHHO€ HaclenoBaHue Mpu3HakoB. Pabora T. Moprana 1o crienjieHHOMYHacCJIeTIOBaHUIO TEHOB.
Hapymenue criensieHus reHOB B pe3ylibTaTe KPOCCHHTOBEpA.

XpoMOCOMHasl TEOPUS HACIEICTBEHHOCTH. | eHeTnuecKe KapThl.

I'enernka mona. XpoMOCOMHOE ONIPENEIICHHE TI0JIa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. [ OMOTameTHbIe

N I€TCPOraMETHBIC OPraHU3MBbI. HaCJ'Ie,Z[OBaHI/IC IMPU3HAaKOB,CUCIIJICHHBIX C ITIOJIOM.

N3menunBOCTh. Bupl H13MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIeACTBEHHAs. Poibcpensl B
HEHACJIEICTBEHHON M3MEHUNBOCTU. XapaKTEPUCTHKA MOAU(PUKAITMOHHON N3MEHUNBOCTH.
BapuannonHssiii psij v BapuanronHas kpuBas. Hopma peaknuunpusnaka. KonudecTBeHHbIE U
Ka4eCTBEHHBIE MPU3HAKU U UX HOpMa peakiuu. CBoMcTBaMOIM(DUKAITMOHHOW U3MEHIMBOCTH.

HacneacTtBeHnHas, WM TeHOTUIMMYECKAsA, U3MEHUYNBOCTh. KoMOMHATHBHAS H3MEHUYMBOCTEL. Melo3 1
MTOJIOBOM TIPOIIECC — 0CHOBA KOMOWHATUBHON M3MEHUMBOCTH. MyTallMOHHAs! H3MEHUYUBOCTD.
Knaccudukarus Mmyranuii: rTeHHbIE, XpOMOCOMHBIE, TeHOMHBIC. YacToTa W IPUYHHBI MyTaIUH.
MyrareHnsble GakTopbl. 3aKOH TOMOJIOTMYECKUX PSAZOB B HACIEACTBEHHON n3MeHurnBoctu H.U.
Basunosna.

BHesmepHa;[ HaCJICACTBCHHOCTDh U UBMCHYHNBOCTD.

I'eneTnka yenoBeka. KapI/IOTI/IH yejioBeka. OCHOBHBIE MCTOObI I'CHCTHUKH quOBeKaIFeHCaHOFquCKHﬁ,
6HH3HCI.[OBBII>1, I_II/ITOFCHGTH‘leCKPlﬁ, 6HOXHMH‘I€CKHI>1, MOJICKYJIAPHO- TeHEeTHYECKUH. COBpCMCHHOC
OMPCACIICHUC I'CHOTHUIIA: ITOJTHOTCHOMHOC CCKBCHUPOBAHUC, TCHOTUIIMPOBAHNE, B TOM YUCIIC C
IIOMOIIBIO HI_IP-aHanma. HacnencrBeHnsie 3a00JIeBaHUS YCIIOBEKA: TCHHEIC 60J'Ie3HI/I, 0oJIe3HU C
HaCJIeICTBEHHOM
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IPEIPACIIONOKEHHOCTBIO, XPOMOCOMHBIE O0ie3HH. CoMaTHuecKue U TeHepaTUBHbIE MYyTaLlUH.
CrBonoBble kieTKH. [IpHHIMIIBI 310pOBOTO 00pa3a )KU3HU, AUATHOCTHKH, MPO(UIAKTUKY U JICUCHUS
TeHETHYECKUX OoJe3Heil. MequKo-reHeTUYeCKOe KOHCYIBTHPOBaHHE. 3HAYCHHE METUIIMHCKON TeHETUKU
B IIPEOTBPAIICHNUH 1 JICUCHUN T€HETUYECKUX 3a00JIeBaHHI YelOBeKa.

JdemoncTpauum:

Ilopmpemwi: T. Mennens, T. Mopran, I. ne ®pus, C.C. Yerepuxon, H.B. Tumodees-
Pecosckuii, H.J1. BaBuios.

Tabnuywt u cxemwvl: « MOHOTHOPHUTHOE CKPEITUBAHKE U €T0 IUTOTCHETUYCCKAs OCHOBaY», «3aKOH
PaCHICTUICHHS U €T0 IIUTOTeHETHYECKasi OCHOBAY», «3aKOH YUCTOTHI TaMeT», «Jlurudpumanoe
ckpeniuBanuey, «L{luronornyeckre 0CHOBBI JUTHOPUAHOTO CKPEIIUBAHUY, «Meio3y,
«B3auMopencTBre amenbHbIX T€HOBY, « eHEeTHUECKHE KapThl PACTEHUH, dKUBOTHBIX M YEJIOBEKAY,
«l'enetnka momnay, «3aKOHOMEPHOCTH HACJIETOBAHUS, CIETIJIEHHOTO C TTOJIOM», «KapHOTHIIBI YeloBeKa U
KUBOTHBIX», «BUIbI U3BMEHUUBOCTHY, «MoaudukanonHas u3MeHIMBOCThY, «HacnenoBanue pesyc-
(dakropay, « eHeTUKa Tpymm KpoBu», «MyTallnoHHAs U3MEHYUBOCTHY.

Obopyoosanue:  Moaenu-anIuIMKauu  «MOHOTHOPHIHOE  CKpEUIMBAaHUEY,
«HemosHO© OMUHUpOBaHUEY, «IurHOpHIHOE CKpenuBanuey, «I[lepekpéct XpoMoCoOM», MUKPOCKOIT 1
Mukpornpenapar «Jpo3zodunay (Hopma, myTtaruu GOpMBbI KPIIILEB U OKPacKu Tema), repoapuii «I opox
ITOCEBHOM.

JlaGopaTopHble U NpaKTUYecKue padoThli:

JlabGopaTtopHas pabora Ne 5. «M3ydeHue  pe3yabTaToB MOHOTHOPHUTHOTO "
JUTHOPUIHOTO CKPEUTMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOITPETIapaTaxy.

JlabGopaTtopHas pabora Ne 6. «M3ydyenne MoaupuKaMOHHON W3MEHYHUBOCTH,IIOCTPOCHUE
BApUAIIMOHHOTO PSJia M BApUALIMOHHOW KPUBOM».

JlaboparopHast pabora Ne 7. «AHanu3 myrauuid y Apo30¢uibl Ha TOTOBBIXMUKPOIIpENaparaxy».

HpaKTI/ILIeCKaH pa60Ta Ne 2. «CocraBieHue U aHaJIA3 POAOCIOBHBIX YEJIIOBCKA.

Cenexius Kak Hayka U IpoIecc. 3apokIeHue celeKunu u gomectukamnus. YuenneH.M. Basumiosa o
LEHTpax MPOUCXOXKACHUS U MHOT000pa3us KyIbTypHBIX pacTeHui. LIeHTpbI mMpouCXOXICHUS
JIOMAIITHUX KMBOTHBIX. COpT, Opoaa, MTaMM.

CoBpeMeHHbIE METOJbl CeNeKIMU. MaccoBbli M WHIMBUAYAIbHBII OTOOPHI B CENIEKIUU
pacteHuil 1 KUBOTHBIX. O1leHKa 3KcTepbepa. bian3kopoacTBEHHOE CKpeluBaHue — MHOpUIUHL. Yucras
muHus. CKpeluBaHue YUCThIX JMHUN. [eTepo3uc, unu rubpuanas cuwia. HepoacTBeHHOe CKpeluBaHue
— ayrOopuauHr. OtnanénHast rudbpuauzanus u e€ ycnexu. VIcKkycCTBEeHHBIM MyTareHes U noxy4eHue
MOJINTUIONOB. JIOCTHKEHUS CEJIEKIIMM PACTEHUH, )KMBOTHBIX U MUKPOOPTaHU3MOB.

broTexHoorus Kak OTpacib MPOU3BOCTBA. | eHHasl MH)KeHepusl. DTambl CO31aHUSIPEKOMONHAHTHON
JIHK u TpancreHHsIx opranu3moB. KiierouHass MH>KEHEpHs.

13



denepanbHasa paboyasa nporpamma | buonorus. 10-11 knaccel (6a3oBbIN

Kiterounslie KynsTypbl. MUKpOKIIOHAIBHOE pa3sMHOXKEHUE pacTeHuil. Kinonuposanue
BBICOKOIIPOJAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX  OpPraHW3MOB.  OKOJOIMYECKHE U ITHUUECKUE
npob6aembl. MO — reneTruecku MOAM(UITMPOBAHHBIE OPTaHU3MBI.

JdemoHncTpauum:
Iopmpemwvi: H.W. BaBunos, .B. Muuypun, I'Jl. Kapneuenko, M.®. 1BaHOB.

Tabnuywl u cxemoi: Kapra «LleHTPHI MPOUCXOKICHUS U MHOTOOOPA3Hs KYJIbTYPHBIXPACTCHUI,
«[lopogsl  nmomamHuUX ~ KMBOTHBIX»,  «CopTra  KyIbTypHBIX pacTeHuii»,

«Ornanéunas rudpuanzanus», «Padorer akanemuka M.®. Banosay, «[lomurmmmonausy,
«OOBEKTHI OHOTEXHOJOT UM, «Knerounnie KYJIBTYpbI u KIIOHUPOBAHUE,
«KoHCTpyHpoBaHue U NEPEHOC TEHOB, XPOMOCOM.

Obopyoosanue: MyISKU TUIOJIOB U KOPHETJIONOB AUKHUX (OPM U KYJIBTYPHBIXCOPTOB pacTEHU,
repOapuii «CenbCKOX035HCTBEHHBIE PACTCHUSY.

JlaGopaTopHblie ¥ PaKTHYeCKUe padoThI:

3KCKprI/I5[ «OCHOBHBIE METOAbI U JOCTUXCHUS CCIICKIIUN paCTeHI/II\/’I 1 JKUBOTHBIX (Ha CCJIICKIIMOHHYIO
CTaHIMIO, IJIEMEHHYI0 (epMy, COpPTOUCIBITATEIbHBINA YYaCTOK,B TEIJIMYHOE XO3SIICTBO,
1a00paTOPHIO arpOyYHUBEPCUTETA WIIA HAYTHOTO IIEHTPA)».

Tema 1. DBOJIIOLHNOHHAA OHOJIOTHS
[Ipennocelnku BOSHUKHOBEHHSI SBOIIOIIMOHHON TEOPHHU. DBOITIOIMOHHAS TEOPUS U €€ MECTO B
Ouosnoruu. BiusHre 3BOTIONMOHHON TEOPUHU HA PA3BUTHE OUOJIOTHH U IPYTUXHAYK.

CBujerenbcTBa 3BONIONKHA. [1aIeOHTONOTHYECKHE: 10 CIIEA0BATEIbHOCTD TTOSBICHHS BUIOB B
MAJICOHTOJIOTUYECKOU JICTOTIHUCH, TTepexoHbIe GopMbl. broreorpadudeckne: CX0JACTBO U pa3Indne
(dayHn u paop MaTepUKOB U OCTPOBOB.

9M6pI/IOJ'IOl"I/I‘ICCKI/Iei CXOACTBA U pa3/INvunsA 3M6pI/IOHOB Pa3HbIX BUAOB IIO3BOHOYHBIX. CpaBHI/ITCJ'IBHO'
AHATOMHYECKHUEC: TOMOJIOTMYHBIC, aHAJIOTHYHBIC, PYAUMCEHTAPHBIC OpraHbl, aTaBU3MBbI. MOJ'ICKyJ'IHpHO'
OMOXHUMHYECKHE: CXOJACTBO MEXaHU3MOB HaCJICACTBEHHOCTHU U OCHOBHBIX MeTa00INIECKUX HYTeﬁ y
BCCX OPraHu3MoOB.

OpomroronHas Teopus Y. Japsuna. [Ipeanocsiiku BOSHUKHOBEHHS TapBUHU3MA. J[BIKYILIUE CHUJIBI
sBONIIOLIMM BUAOB 1O JlapBuHYy (M30BITOYHOE pPa3MHOXKEHHE MPU  OTPAHUYEHHOCTH  PECYpPCOB,
HeomnpeAenéHHas M3MEHYMBOCTb, OOphOa 3a CylIeCTBOBAHUE, ECTECTBEHHBINH 0TOOD).

Cunrernueckas teopus sBomtonuu (CTI) u e€ 0CHOBHBIE TOJIOKESHHUSL.
Muxkpososrorus. [lomynsiius Kak eTuHUIA BUAA U IBOJTIOIUH.

Z[BI/DKYH_II/IC CHIJIBI ((I)aKTOpLI) 9BOJIFOUH BUIOB B IIPUPOJC. MYTaI_II/IOHHHﬁ nponeccu KOMOWHATHUBHAs
N3MCHYHNBOCTD. HOHYJ'ISII_[I/IOHHI)IC BOJIHBI 1 ):[peﬁ(p reHoB. M3omsmus UMurpanus.

EcrecTBeHHbII 0TO0D — HanpaBIsAoLMHi GakTop 3Bomonnu. PopMbl €CTECTBEHHOT00TOOPA.
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ITpucnocobneHHOCTh OpraH13MOB KaKk  pe3yabTar ABOJIIOLINH. [Tpumepsl
MPUCTIOCOONCHUN y OpraHu3MoB. ApoMOp(o3bI U HIMO0-aTaN TAIHH.

Bun u Bunoo6pazosanue. Kpurepuu Buma. OcHoBHBIE (GOPMBI BUI000pa3oBaHus: Teorpadudeckoe,
HKOJIOTHYECKOE.

MakposBomronus. DopMmBbl IBOJIIOLIUN: ¢unernyeckas, JIMBEPIreHTHAs,
KOHBEpreHTHas, napajuienabHas. HeoOpaTuMoCcTh 3BOMIIOLUH.

[Ipoucxoxaenue OT  HECHEIUATU3UPOBAHHBIX MIPENIKOB. [Iporpeccupyromas
crienuanu3anys. AJanTuBHAs pajuaius.

JdemoncTpauum:
Iopmpemuwi: K. JIunneit, XK.b. Jlamapk, Y. Hapsun, B.O. Kosanesckuii, K.M. bap,3. I'ekkens, O.
Miromnep, A.H. CeBep1ios.

Tabnuywt u cxemwl: «Pa3BuTHE OPraHUYECKOro MUpPA Ha 3emMIiey, «3apobIIIUIIO3BOHOYHBIX JKHUBOTHBIX,
«ApxeonTepukcy, «DopmMbl O0pHOBI 3a CYLIECTBOBAHHUEY,

«EctectBenHbIi 0TOOpY», «MHOTOOOpa3ne COPTOB pacTeHHil», «MHOT000pa3ne MOPOHKUBOTHBIXY,
«JTonmynsuumy, «MyTarmoHHas W3MEHYUBOCTHY, «Apomopdho3bD»,

«Mmmoanmanranuny», «O0mas aereHepamnus», «JBwKymue cuibl 3BoIOIUNY, «Kapra-cxema
Mapuipyra ITyTEIIECTBUSA Y. JlapBunay, «boppba  3a cymiecTBOBaHHEY,

«IIpucrocoOIeHHOCTh OpraHu3MOBY, «l'eorpaduueckoe BH1000pa30BaHUEy,
«DKOJIOTUYECKOE BUI000pa30BAHUEY.

Obopyoosanue: KOJUIEKIHS HACEKOMBIX C Pa3IMUYHBIMU TUTIAMHU OKpPACKU, HAOOP MJIOJIOB U CEMSIH,
koJutekius «[Iprumepsl 3aIIUTHBIX TPUCTIOCOONEHUHN Y )KUBOTHBIX», MOAENb «OCHOBHBIE HAIIPaBIICHUS
ABOJIIOLIMNY, 00bEMHAs MoJieNb «CTpOeHUE TOIOBHOTO MO3Ta MO3BOHOUYHBIXY.

Bnoreorpa(bﬂquKa;I KapTa MHpa, KOJUICKIHA <<(DOpMBI COXPaHHOCTH MUCKOIIACMBbIX JKUBOTHBIX 1
paCTeHHﬁ>>, MOACIb allllJIMKaIus ((HeperéCT XpOMOCOM», BIIAXKHBIC ITpEIIapaThl «Pa3BuTne
HaCCKOMOTI0», «Pa3BuTne JHAT'YHIKKW», MHKPOIIpEIapar

«/Ipo3oduna» (Hopma, myTanuu GOpMBI KPBIIILEB U OKPACKH TEa).

JlaGopaTopHblie U NPaKTUYeCKUe padoThI:

JIaboparopHas pa6ora Ne 1. «CpaBHeHuE BUIOB 110 MOPPOIOTHIECKOMY KPUTEPHUIOY.

JlaboparopHass pabora Ne 2. «Omnucanwe NPUCTOCOONIEHHOCTH OpraHu3Mau eé
OTHOCHUTEJIBHOTO XapakTepay.

JloHay4HBIE IIPEICTABIICHUS O 3apOKACHUM )KU3HU. HaydHbIe TMIIOTEe3bl BOSHUKHOBEHMS JKU3HU Ha
3emJie: abMOTreHe3 U MaHcnepMusi. XuMUUecKasi 3BOJIIOLUsA. AONOTEHHBIN CHHTE3 OPraHUYeCKUX
BELIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIIBHOCTIOATBEPKACHUE XUMUYECKOM 3BOJIIOINH.
HauaneHsbie stamnel 6nonornyeckoit ssomtonuu. ['nnoreza PHK-mupa. @opmupoBanue MeMOpaHHbBIX
CTPYKTYp U BO3HUKHOBEHHUE IPOTOKIETKU. IIepBbie KieTku U ux 3Boionus. opMupoBaHUE 0CHOBHBIX
TPYIII ’KUBBIX OPTaHU3MOB.
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PazButne xu3uum Ha 3emie mo 3pam u nepuogam. Karapxel. Apxeiickasiu nmpoTepo3oiickas
apsl. [laneo3oiickast apa u e€ mepuoibl: KeMOPUNCKUN, OPIOBUKCKUN, CHITYPUHCKUN, TCBOHCKHH,
KaMEHHOYTOJIHBIN, IEPMCKUH.

Mes3o30iickas 3pa U €€ epuoIbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301icKkas pa 1 €€ epuo/ibl: NAJICOr€HOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIN. X apaKTEPUCTHKA
KIuMara M Te0JOrH4eCcKHX npoueccoB.  OCHOBHBIE — ATarlbl
3BOJIIOLIMM PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMOpP(O3bl y paCTEHUN U )KUBOTHBIX.

[TosiBnenue, pacuBeT U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHU4eCKOro MHpa Kak OTpakeHue BOMOINH. OCHOBHBIE CUCTEMATHUECKUE TPYIIITHI
OpraHU3MOB.

OBojdIOIMs YeloBeKa. AHTPONOJIOTMS KakK Hayka. Pa3BuTHe npeicTaBlIeHUNHO MPOUCXOXKAECHUN
yesioBeKka. MeTo/ bl n3yueHus: anTpornoreHesa. CxoICcTBa U pa3IuuusIueIoBeKa U KUBOTHBIX.
CucreMaTnuecKoe MOJI0KEHHE YETI0BEKa.

JBuxymue cuibl (akTopsl) aHTponioreHe3a. HacnenctBeHHas HN3MEHYMBOCTh U €CTECTBEHHBIN 0TOOD.
OO1ecTBEHHBIN 00pa3 KU3HU, U3TOTOBIIEHHE OPYAUI TPYIa,MbIIIJIEHUE, PEYb.

OcHOBHBIE CTaJNH U BETBU IBOJIOLMHU YEJIOBEKA: aBCTPaJIONUTEKH, YenoBek ymenbli, Uenoek
psAMOXOIAIMH, YenoBek HeaHepTalbCKuid, YenoBek pa3yMHbld. Haxokn HCKOIIaeMbIX OCTATKOB,
BpeMsI CYIIIeCTBOBaHHUS, 00JIaCTh pacpoCTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIAHSL.

UYenoseueckue pacsl. OCHOBHbIE OOJIBIINE pachl: EBPOIeOnIHas (eBpa3uiicKas), HErpo-aBCTPaIOU IHAS
(’xBaTOpHaIBLHAS ), MOHTOJIOMTHAS (a3MaTCKO-aMePUKaHCKast). YepThl MPUCIIOCOOIEHHOCTH
MpeCTaBUTENEH YeIOBEUECKUX Pac K YCIOBHSIM CylIeCTBOBaHUS. ENMHCTBO YeoBeuecKHxX pac.
Kputuka pacuzma.

JdemoncTpauum:

Ilopmpemuwi: ®@. Penu, JI. I1actep, A.U. Onapun, C. Muiep, I. FOpu, Y. JlapBuH.

Tabnuywl U cxemvl: «Bo3HHUKHOBEHME CoiHeuyHOU CHCTEMBID», «Pa3Butune
OpPraHUYECKOTO MHUpPay, «PacturensHas KJIETKA, «KusBotHas KJIETKA,
«IIpokapuoTraeckas KJIETKAY, «CoBpemeHHas cucrema OPraHuyYecKoTo MHPay,

«CpaBHCHI/Ie AHATOMHUYCCKUX YCPT CTPOCHHUA YCIIOBCKA U quOBeKOO6paBHBIX 0663B$IH)),

«OCcHOBHBIEC MECTa MaJICOHTOJIOTHYECCKUX HaxoIOK IIPECAKOB COBPCMCHHOI'O YCJIOBCKaA»,
«Z[peBHefII.HPIe JIXOO1», ((I[peBHI/IC JIFOO1», «HepBHe COBPCMCHHBLIC JIFOOK»,
«Yenoseueckue pacbD».

Obopyoosanue: mynsxu «IIpoucxoxieHre yenoBekay (O10CThl aBCTpaIONUTEKA, MUTEKAHTPOIIA,
HeaH/iepTanblia, KpOMaHbOHIIA), CIETIKHU WIIM N300pakeHUsI KAMEHHBIX OPYIUH MepBOOBITHOTO YeIOBEKa
(xaMHHU-YOTIIEpHI, pyOUia, CKpebiia), reoXpoHoJornyecKas Tabnua, kouiekuus «PopMbl COXpaHHOCTH
MCKOIIaeMbIX )KMBOTHBIX M pACTEHUII.

JlabopaTopHble H IpaKTHYeCKHe padOThI:

HpaKTI/IquKaH paGOTa Ne 1. ((I/ISY‘-IGHI/IC HCKOIMa€MbIX OCTaTKOB paCTCHI/Iﬁ " )KUBOTHBIX B
KOJIJICKIIUAX).
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DKcKypeus «IBOJIIOLMS OPraHMUeCKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIMNIIN KPaeBeUECKUI
My3eil).

Tema 3. Opranu3zmMbl U OKpY:Kalomiasi cpeaa

DKOJIOTHS KaK HayKa. 3a/ladd U pa3/ieibl KOJIOTHH. MEeTO/Ibl KOOI HUSCKUX HCCIICIOBAHMIA.
DKOJIOTUYECKOE MUPOBO33PEHHUE COBPEMEHHOTO Ue/IOBEKA.

CpCl[I)I oOuTaHMs OpraHru3MOB: BOJHAas, HA3CMHO-BO3AylIHAsA, IOYBCHHAsA, BHYTPUOPraHU3MCHHAs.

Oxonornyeckue pakropsl. Kitaccupukarus sKonorndeckux GakTopoB: aOHOTHICCKUE, OMOTUICCKUE U
aHTpornoreHHbIe. [leficTBHE SKOIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbuoTtuyeckue GpakTophl: CBET, TEMIIepaTypa, BIaxkHOCTh. DoTonepuoausm.IIpucnocodnenus
OpPraHU3MOB K JACUCTBUIO a0MOTHYECKUX (PakTOpoB. bronornueckmue puTMsl.

buotnueckue dakropsl. Bunbl OMOTHYECKUX B3aUMOICUCTBUIN: KOHKYPEHIIUS, XUIITHUIECTBO, CUMOMO3
u ero gopmel. [Tapazutusm, Koomneparus, MyTyajin3M, KOMMEHCAIH3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIN3M, HEUTpaIn3M. 3HaYeHHEe OMOTHYECKMX  B3aMMOJCUCTBHA IS
CYIIIECTBOBAaHHUS  OPraHW3MOBB IPHPOJTHBIX COOOIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKHN NOMYIAnri. OCHOBHBIE [TOKA3aTeIN MOMYIISALNN: YACIEHHOCTb,
IJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUrpanus. JJMHAMUKA YACIEHHOCTH NOMYISALMY U €€
perynsanus.

JdemoncTpauum:

Topmpemuwi: A. I'ymbonbar, K.®. Pynwe, O. ['ekkensb.
Tabnuywt u cxemsi: kapta «lIpupomnbie 30H6 3eMiny, «Cpeapl 0OMTaHUS OPTaHU3MOBY,
«Dotonepuoanzm», «llomynsauuny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYNIALNUN UH(]y30pUu-
Tyhenpkny, «l[lumessie nenu».

JlaGopaTopHblie U NpaKkTUYecKue padoTbl:

JlaGopaTtopHas pabora Ne 3. «Mopdonornyeckue 0COOCHHOCTH pacTeHHA
U3 Pa3HBIX MECT OOUTAHUSY.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha poCT U Pa3BUTHE YEPEHKOBKOJICYCA.

[Ipaktrueckas pa6ora Ne 2. «[loacuéTr MIOTHOCTH MOMYNALUNA PA3HBIX BUAOBPACTCHUID.
Tema 4. Coob1iecTBa M 3K0JIOTHYECKHE CUCTEMbI
Coo0riecTBO OpraHnu3MoB — OuoieHo3. CTpyKTyphl OMOLIEHO3a: BUIOBAsI, POCTPAHCTBEHHAS,

Tpoduueckas (numeBas). Buapi-nomMmuHanTel. CBs3u B OMOIIEHO3E.

OKOJIOTUYECKUE CUCTEMBI (BKOCI/ICTGMLI). [TonsiTue 00 sKOCHCTEME U 6I/IOI‘COI_IGHO3€.CDyHKI_II/IOHaJ'IBHBIe
KOMITIOHCHTBI 5KOCUCTEMBI: IPOAYHCHTBI, KOHCYMCHTBI, PEAYLICHTHI. prrOBOpOT BCIICCTB U IIOTOK
OHEPTHUHU B SKOCUCTCME. TpO(I)I/I‘{eCKI/Ie (HI/IH_ICBLIC) YPOBHUIKOCUCTEMBI. [IumieBpie LIENU U CETH.
OcHOBHBIC TTOKAa3aTEIN YKOCUCTEMEL: 61/IOM8.CCEI,
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MPOAYKIIKS. DKOJIOTHUECKHAE MTUPAMHUJIBI: MPOTYKIINH, YACICHHOCTH, OnoMacchl. CBOWCTBA YKOCUCTEM:
YCTOMYHUBOCTB, CAMOPEryIsius, pa3BuTue. CyKieccus.

[IpuposHbIE 3KOCUCTEMBI. DKOCUCTEMBI O3EP M PEK. DKOCUCTEMA XBOMHOIO MM
HIMPOKOJUCTBEHHOIO JIECa.

AHTpPONOTreHHbIE 3KOCHUCTEMBI. ATPO3KOCUCTEMBI. Yp603KOCHUCTEMBI.
buonoruueckoe 1 X035UCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YpOOIKOCUCTEM.

bropa3nooOpasue kak GakTop yCTOWYUBOCTH 3KOcUcTeM. CoxpaHeHNEe OMOIOTHYECKOTO Pa3HOO0OpasHsl
Ha 3eMiIe.

VYuenue B.U. Bepnazackoro o 6uocdepe. ['panutipl, cocras u cTpykrypa 6uocdepsl. JKruBoe BeecTBo u
ero ¢pyHkiuu. Oco6eHHOCTH Ouochepsl Kak 00aTbHOM 3KOCUCTeMbl. JlnHaMUYecKkoe paBHOBECHE U
obOpaTHas cBs3b B Orocdepe.

KpyroBopoTsI BemecTB 1 OHOTEOXUMUIECKHE ITUKITBI 2JIEMEHTOB (YIIepo/ia, a30Ta).
3oHanbHOCTH OMOocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Onocdepe 3emin. AHTpONOTEHHBIE W3MEHEHHsT B Ouocdepe.
I'moGanpHBIE SKOTOTHUECKUE TIPOOIEMBI.

CocymecTBoBaHHE PUPOJIBI U UenoBedecTBa. CoxpaHeHHe OMOPa3HOOOpa3ns Kak OCHOBA
ycroiunBocTr 6nocepbl. OCHOBA paIlMOHAIEHOTO YIIPABIEHHSI IPHUPOTHBIME PECYPCaMU B UX
ucrnosib3oBaHue. JlocTikeHus: OMONIOTUU U OXpaHa MPUPOIBI.

JdemoncTpauum:

Ilopmpemuwvi: A. Jlx. Tencnu, B.H. Cykaués, B.W. Bepnaackuid.

Tabnuyer  u cxemwi:  «llumesBsie  nenw», «buoneHo3:  coctaB U CTPYKTypay,
«[Ipupoanbie coobmectBa», «llenun nuTaHus», «IKOJOTHYECKass MHUPAMHIAN,

«buocdepa u denoBek», «IKocCUCTEMA IMUPOKOIUCTBEHHOTO JIeCay, « IKOCHCTEMA XBOMHOTO JIeCay,
«buonenos Bosioémay, «ArporeHosy, «[ [pumepHbIe aHTPOTIOTEHHBIE BO3JICHCTBHS Ha TIPUPOITY»,
«BakHeime HCTOYHUKH 3arpsS3HEHUS BO3IlyXa U TPYHTOBBIX BOI», «IlouBa — BaxkHewHIIast
cocrapJsiromas onocepri», «Dakropsl aerpaganuu nouBy», «llapHUKOBEIH d3PPekT?, «DaKkTOphI
PaZMoaKTUBHOTO 3arpsizHeHus 6rnocdepr», «O0mas cTpykrypa duochepsr», «Pacmnpocrpanenue
KU3HHU B OHochepey,

«O30H0BBIH 3kpaH 6uocheps», «KpyroBopot yriepona B 6uochepe», «KpyroBopot a3ora B mpupoae».

OOGopynoBanue: Mojeab-anIuMKausd «TunuyHble  OMOLIGHO3BI», TepOapuit

«PacTutenbpHbIe COO6H.[€CTBa», KOJJICKIIN ((BI/IOI_ICHOS)), ((Bpe,I[I/ITeJ'II/I BaKHEHIITNX
CEIbCKOXO3SMCTBEHHBIX KYJIIBTYP», rep6apHH 1 KOJUICKITUH paCTeHI/Iﬁ H JKUBOTHBIX, TIPUHAJICI)KAITNUEC K
PAa3HBIM 3KOJIOTUYCCKUM I'pylIiiaM OJHOI'O BU/A, KpaCHaH kHura Poccuiickoit d)ezlepaum/l, I/I306pa)KeHI/I$I
OXpaHsjACMbIX BUIOB paCTeHHﬁ " J)XMBOTHBIX.
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IleﬂTeJILHOCTL yYuuTeas ¢ yueTom paﬁoqeifl nmporpaMMmbl BOCIIMTaAHUA:

1. VYcraHoBieHME JOBEPUTENBHBIX OTHOIIEHUN MEX/y YUUTEIEM U €I0 YIEHUKAMH,
CMOCOOCTBYIOIIKX MTO3UTUBHOMY BOCTIPHATHIO yJaIIUMUCS TPeOOBAHUHN U IPOCHO yUUTEII,
MIPUBJICYCHHUIO UX BHUMAHHA K 00CY)XTaeMOi Ha ypoke WH(POPMAIINHU, aKTUBU3AIIUHN UX
IMO03HABATCIIFHOM ACATCIBHOCTH,

2. TloOyxaeHune MKOJIHHUKOB COOMIONATh Ha ypOKe OOMICTIPHHATHIE HOPMBI TIOBENICHHSI, TTPABUIIa
oOmIeHus co crapmuMy (YIUTEISIMHA) U CBEPCTHUKAMHU (IIKOJIbHUKAMM), TPHHIUIIBI YIeOHOH
JUCLMIUIMHBI U CAMOOPTaHU3ALINY;

3. TlpuBrnedyeHne BHUMAaHUS IIKOJIBHUKOB K IEHHOCTHOMY acIeKTy U3y4aeMbIX Ha ypoKax SIBICHUH,
OpraHu3aius ux paboThl C OJIy4aeMoil Ha ypoKe COLMaibHO 3HAYUMOM HHpOopManuen —
MHULMUPOBAHUE €€ 00CYXKICHUS, BbICKA3bIBAHUS YUAIlIUMHUCS CBOETO MHEHUS IO €€ TIOBOY,
BBIPAOOTKH CBOETO K HEil OTHOLIEHMUS;

4. Hcrmosb30BaHUE BOCIUTATEIHHBIX BO3MOXKHOCTEH COolepKaHMsl yaeOHOTO IIpeIMeTa Jepes
ACMOHCTPAIUIO ACTAM HPUMEPOB OTBETCTBECHHOI'O, I'PaAKAaHCKOI'0 IMMOBEACHUSA, ITPOSABICHUA
YEJIOBEKOIIO0MS U JOOPOCEPACIHOCTH, Yepe3 Mo 100p COOTBETCTBYIONTUX TEKCTOB JIJIsl YTCHUS,
3a7a4 ISl pelieHHs, TPOOIEMHBIX CUTYaIUi ISl 00CYXICHUS B KIIacce;

5. [IpuMeHeHre Ha ypOKe MHTEPAKTUBHBIX (POPM pabOThI ydaluxcs:

6. HTemeKkTyanbHbIX UTP, CTUMYIIUPYIOLIUX [TO3HABATEIbHYI0 MOTHBALIUIO IITKOJIbHUKOB;
JMIaKTUYECKOTO Tearpa, i€ MoJyYeHHbIE Ha YPOKE 3HaHUS OOBITPBIBAIOTCS B T€ATPATIBLHBIX
[IOCTAaHOBKAX; AUCKYCCUH, KOTOPBIE JAIOT Y4alIUMCS BO3MOXKHOCTb MIPHUOOPECTH OMBIT BEACHHUS
KOHCTPYKTHBHOT'O JMAaJIora IpynnoBoii paboThl WM paboThI B MapaxX, KOTOPhIE y4aT MIKOJIbHUKOB
KOMaHJHOU padoTe U B3aMMOJACUCTBUIO C APYTUMU JIETHMU;

7. BriitoueHue B ypoK UTPOBBIX MPOIIETyP, KOTOPbIe IOMOTa0T MO/IePKaTh MOTUBALIMIO IETeH K
MOJTyYEHUIO 3HAaHUHN, HAJIAXKUBAHUIO TO3UTHBHBIX MEXKIMYHOCTHBIX OTHOIIEHHI B KJIacCe, TOMOTAIOT
YCTaHOBJICHHIO 100pOsKeNIaTeIbHOM aTMOC(hepsl BO BpeMsl ypOKa;

8. OpraHI/ISaHI/IH H_Ie(i)CTBa MOTHUBUPOBAHHBIX U 3PYAUPOBAHHBIX YHAITUXCA HAZl X HCYCIICBAIOIIUMU
OOHOKJIACCHHUKAaMH, JAIOIICTO MIKOJbHHNKaAM COIIMAaJIbHO 3HAYHUMBIHA OIIBIT COTPYAHHNYCCTBA U
B3aHMHOM MoMoOmiu; THUOUHUPOBAHUEC U IMOAICPKKA HCCJIEIOBATEIbCKON JIeITEILHOCTH IIIKOJIbHUKOB
B paMKax peajindaliui MU MHAUBUAYAJIbHBIX U T'PYHIIOBBIX UCCICA0BATCILCKUX IIPOCKTOB, YTO JACT
IIKOJIbHUKaM BO3MOXXHOCTb HpI/IO6peCTI/I HAaBBIK CaAMOCTOATCIILHOT'O PCHICHUA TeOpeTquCKOﬁ
HpO6J'IeMI>I, HaBBbIK TCHECPUPOBAHUA U O(l)OpMJ'IeHI/ISI COOCTBEHHBIX H,[[eﬁ, HAaBBIK YBA)KUTCIIBHOT'O
OTHOLICHUSA K UY:KUM UICAM, O(I)OpMJ'IeHHLIM B pa60TaX APYrux u BocnurarenbHbli mponeccC MIKOJIbL
OMHUPACTCA Ha TpaAUIIUU UHTCIUICKTYAJIbHBIX, TBOPUCCKHUX COOBITHH U MNaTpUOTUUCCKUX ITPAKTUK.
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1. IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOT'PAMMBI

1O BUOJIOT'M HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

Cornacao ®I'OC COOQO ycranapnuBaroTcsi TpeOOBaHUSI K pe3yiibTaTaM OCBOEHUS 00ydaroluMUCs
MpOrpaMM CpeIHEro 001Iero 00pa3oBaHus: JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

B cTpykType TMYHOCTHBIX PE3YNBTATOB OCBOCHHUS IpeaMeTa «bruoorusy BbIIEIEHBI CIEAYONINE
COCTAaBJIAIOIINE: OCO3HAHUE 0OYyUYAIOIIMMHUCS POCCUIICKON TPaXX1aHCKOM HMJIEHTUYHOCTH — TOTOBHOCTH
K CaMOpa3BUTHIO, CAMOCTOATEIbLHOCTU U CAMOOIIPEENIEHUI0, HAIMYME MOTUBALIMU K OOY4EHUIO
OMOJIOT MM, LIEICHAIIPABIEHHOE Pa3BUTHE BHYTPEHHUX YOXKIACHUN TUYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEHN U UCTOPUYECKUX  TpaJuLUNd  pa3BUTUS  OMOJIOTMYECKOTO 3HAHMS, TOTOBHOCTHH
CIOCOOHOCTH 00YYaIOIIMXCSI PyKOBOACTBOBATHCS B CBOEH J€ATEIbHOCTH IEHHOCTHO- CMBICIIOBBIMU
yCTaHOBKaMH, MIPUCYIIUMH CHCTEME OHOJIOTMYeCKOro 00pa30BaHusl, HATMYHE SKOJIOTHYECKOTO
MIPaBOCO3HAHMUS, CIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH )KU3HEHHBIE IJIAHBI.

JImaHOCTHBIE pE3YIbTaTbl OCBOCHHA MPEAMETaA «brnonornsy JOCTHUT'alOTCAB €IHNHCTBEC
y‘-Ie6HOI\/’I n BOCITMTATEIILHOMN ACATCIIBHOCTHU B COOTBETCTBUUC TPAJUITHNOHHBIMHN
pOCCI/II\/’ICKI/IMI/I CONMOKYIBTYPHBIMU, HCTOPUYCCKUMHU U NYXOBHO- HPABCTBCHHLBIMU ICHHOCTAMU,
MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMHU MOBEJIEHUS U CIIOCOOCTBYIOT MpoIieccam
CaMOIIO3HAHHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3UIMHN JIMYHOCTH,
MaTpUOTH3Ma, YBA)KEHUSK 3aKOHY U NPABOMOPSAKY, YEIOBEKY Tpyda U CTapIIeMy MOKOJIEHHIO,
B3aMMHOIO YBa)KEHHSI, OEPEKHOTO OTHOUICHHS K KYJIBTYPHOMY HACIEINIO U TPAAULIUAM
MHOTOHAIMOHAJIBHOTO Hapoja Poccuiickoit deaepaiuu, Npupoie U OKPYKaroleu cpene.

JInuHOCTHBIE PE3yNbTaThl OCBOCHUSI yueOHOTO npeameTa «broaorusy 1omKHbBIOTpaXaTh TOTOBHOCTh U
CHOCOOHOCTh 00YUYAIOUTUXCS PYKOBOACTBOBATHCSI CPOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JTNYHOCTH,
CUCTEMOM [IEHHOCTHBIX OPUEHTAIUH, TO3UTHUBHBIX BHYTPEHHUX YOEKICHUI, COOTBETCTBYIOIINX
TPaAUIIMOHHBIMIIEHHOCTSIM POCCUICKOTO OOIIECTBAa, paclIuPEHHE )KU3HEHHOTO OMBITA U OTbITa
NEeSITeIbHOCTH B IIPOIIECCE PeaTu3allii OCHOBHBIX HANPaBIECHUI BOCIUTATEIBHOMN JAESITETLHOCTH, B TOM
YHClie B 4aCTH:

C(bOpMHpOBaHHOCTB FpaH(HaHCKOﬁ IIO3NITHN o6yqa10meroc;l KaKk aKTHMBHOI'O U OTBECTCTBCHHOI'O
YJICHA pOCCHfICKOFO 06IJ_[€CTBa;

OCO3HAHHUEC CBOMX KOHCTUTYHHOHHBIX IIpaB U O6H3aHHOCTeﬁ, YBAXXCHUC 3aKOHAW IPABOIIOPAAKA,
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TOTOBHOCTb K COBMECTHON TBOPYECKOM AEATEIBLHOCTHU IIPU CO3JaHUH YUE€OHBIXIIPOEKTOB, PELIEHUH
y4eOHBIX M IMO3HABATENBHBIX 33/1a4, BHITOJHEHUU OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH OMIPEEIIATh COOCTBEHHYIO MO3HIIUIO MO OTHONICHHIO K SBJICHHUSIM COBPEMEHHOW KU3HU U
OOBICHATH €€;

YMCHHC YYUTBHIBATH B CBOUX I[GflCTBI/I?IX HGO6XOI[I/IMOCTI) KOHCTPYKTUBHOI'O B33,PIMOI{CI>JICTBH$I JIIOIICﬁ C
PasHbBIMHA Y6€)KI[CHI/I$[MI/I, KYJIBTYPHBIMU HEHHOCTAMHA U CONUAJIBHBIM IOJIOKCHUEM

TOTOBHOCTB K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBIIIOJHEHUS YU€OHBIX, 103HABATEIIbHBIX U
HCCIIEI0BATENbCKUX 3a/1a4, YBAKUTEJILHOTO OTHOLIEHHSI K MHEHHIO ONIIMIOHEHTOB IIPU 00CYXA€HNUN
CIIOPHBIX BOIIPOCOB OMOJIOTMUYECKOTO COJEP KAHUS;

TOTOBHOCTb K TYMaHUTApHOM Y BOJOHTEPCKOM JIEATEIBHOCTH;

2) NaTpHOTHYECKOIr0 BOCHHTAHMS:
c(hOpMUPOBAHHOCTH POCCUUCKOM TPAXKIAHCKOM HIEHTUYHOCTH, TAaTPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJdy, YyBCTBa OTBETCTBEHHOCTH Imepen PoauHOM, ropaocTu 3a CBOM Kpail, cBOr PonuHy, cBOM
SI3BIK M KYJIBTYPY, NPOIIIOE U HACTOAIIEE MHOTOHAIIMOHAJIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOTHOMY HACIIEANIO U MaMATHUKAM MPHUPOJIbI, TOoCTHXKeHUsIM Poccnu B
HayKe, ICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OIICHUBATh BKJIa[] pOCCHﬁCKHX y‘IéHBIX B CTAaHOBJICHHUC U Pa3BUTUC 6I/IOJ'IOFI/II/I, IIOHHUMAaHU A
3HAYEHMS OMOJIOTHH B ITO3HAHHUH 3aKOHOB IIpUPOALI, B )KNU3HHU YCJIOBEKA 1 COBPEMCHHOTI'O O6HICCTBa;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO U 3ammTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0

cynb0y;

3) AyXOBHO-HpaBCTBEHHOI0 BOCIIHTAHMS:
OCO3HaHHE JYXOBHBIX IEHHOCTEW POCCUICKOTO Hapoaa; cPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MMOBEACHNUS;

CIIOCOOHOCTH OLCHHMBATh CUTyalluIO U IIPUHHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIBHO-
HPAaBCTBCHHBIC HOPMBI U HEHHOCTH,

O0CO3HaHHEC JIMYHOT'O BKIaJa B IIOCTPOCHUEC YCTOIZHHBOFO 6}’,[[}711161"0; OTBCTCTBCHHOC OTHOLICHUC
K CBOUM POAUTCIIAM, CO3JaHHIO CCMbU Ha OCHOBC

OCO3HAHHOI'O IMMPUHATHA LICHHOCTGIZ CEMENHOH KU3HU B COOTBETCTBUH C TpaauluiAMHU HApOJI0B POCCI/II/I;
4) ICTETUHYICCKOI'O BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHHE K MUY, BKIIIOYAst SCTETUKY ObITa, HAYYHOTO ¥ TEXHUYECKOTO TBOPUYECTBA,
CHopTa, Tpyaa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHHE YMOLIMOHAILHOTO BO3ACHCTBUS )KUBOI IpUpOAbI U eé OCHHOCTH, TOTOBHOCTB K
CaAMOBBIPAKCHUIO B PA3HBIX BUIAX HCKYCCTBA, CTPEMIICHUC ITPOABJIATH

KaucCTBa TBOp‘lCCKOfI JJUYHOCTH,
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5) ¢usuueckoro BocnuTaHHs, (OPMHPOBAHHS KYJbTYPhl 310POBbS M SMOLHOHAILHOIO
OJ1aromoJsryyms:
MMOHMMAaHME U pealn3anus 30pOBOro 1 0e301MacHOro 00pasa )KU3HHU (3710pOBOE MUTAHKE, COOTIONCHNE
TUTMEHUYECKUX TPABUII U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATHIA U OT/IbIXA, PEryJsipHas
¢bu3nveckas akTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOTOM KOMIIETEHTHOTO OTHOIIECHHUS K COOCTBEHHOMY
(U3NIECKOMY U TICUXUYECKOMY 3/I0POBBIO;

IIOHMMAaHHUE LEHHOCTHU MPaBWJI UHAMBUAYAJIbHOTO U KOJUIEKTUBHOIO 0€3011aCHOTO MOBEACHUS B
CUTYalUsX, YTPOXKAIOUUX 340POBBIO U KU3HU JIFOIEH;

OCO3HaHME MOCIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUSIAIKOTOIs, HAPKOTUKOB,
KypeHUs);

6) TPYAOBOI'O BOCIIMTAHUSA
TOTOBHOCTB K TpyAy, OCO3HAHNEC HCHHOCTHU MAaCTCpPCTBA, Tp}IIIOJ'II-O6I/I€;

TOTOBHOCTBH K aKTHBHOM JACATCIbHOCTH TEXHOJIOTUYCCKOMN U COHH&HLHOﬁ HaIlpaBJICHHOCTH,
CIIOCOOHOCTH WHUIIUHUPOBATH, IJIAHUPOBATE U CaMOCTOATCIIbHO BBINIOJIHATE TaKYHO ACATCIBHOCTD,

WHTEPEC K Pa3INIHBIM chepaM IpopecCHOHATEHON AEATEIbHOCTH, YMEHHECOBEPIIATh O CO3HAHHBIH
BbIOOp Oymymieit nmpodeccuu U peaan30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE MIJIaHbI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO HA POTSXKEHUH BCEH KU3HU;

7) 2K0J0rH4ecKoro BOCIUTAHMUS:
9KOJIOTHYECKH IIesieco00pa3HOe OTHOUIEHHE K MPUPOJEe KaK HMCTOYHHUKY )KM3HU Ha 3eMJie, OCHOBE e
CYIIECTBOBAHMS;

MOBBILIEHUE YPOBHSI KOJIOTUYECKON KYIBTYphI: IPUOOPETEHHE OTBITAIUIAHUPOBAHUSI TOCTYIIKOB U
OILICHKH MX BO3MOXHBIX MOCIIEICTBUHN IJIS1 OKpYXKAIOLIeil Cpebl;

0CO3HaHHE NI00ATHLHOIO XapaKTepa 3KOJIOTHYCCKUX HpO6J’ICM u HYTCI‘/'I HX PCIICHUA,

CIIOCOOHOCTH UCTIOJIB30BaTh MPUOOPETaeMbIC TIPU U3YYCHUH OUOJIOTHH 3HAHUS U YMEHUS TPU PEIICHUH
npo0JeM, CBI3aHHBIX C PAllHOHAILHBIM IIPUPOJIOTIONB30BaHHEM (COOIIOICHHIE MTPABHII IIOBEICHUS B
MIPHUPOJIC, HAIIPABICHHBIX HA COXPaHEHHE PABHOBECHS B SKOCHUCTEMAaX, OXpaHy BHJIOB, SKOCHCTEM,
ounocdepsi);

aKTUBHOE HEMPUATHE ACHCTBUN, TIPUHOCSIINX BPeIl OKPYKAIOIIEH IPpUPOTHON cpefie, YMEHHE
MIPOTrHO3UPOBATh HEONATOMPUSITHBIE KOJIOTUYECKUE TIOCIIEACTBYS MPEANPUHUMAECMBIX ICHCTBUN U
MpeIoTBpaIlaTh Ux;

HaJIMYHUC Ppa3BUTOI'O 3KOJIOTHUYCCKOI'O MBIIIJICHUAA, JKOJIOTUYECKOM KYJIBTYPbI, OIIbITA ACATCIIbBHOCTH
JKOJIOTHYECKOH HAIIPAaBJICHHOCTHU, YMCHH PYKOBOACTBOBATHCANMU B H03HaBaTeJ'IBHOI71,
KOMMYHHKaTHBHOﬁ U COIMaIbHOMI IMPAKTHUKEC, TOTOBHOCTUK YUACTHUIO B HpaKTquCKOﬁ JACATCIIBHOCTH
JKOJIOTHYECKOM HAITPaBJICHHOCTH;
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c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
OO0IIECTBEHHO! NPAKTUKU, OCHOBAHHOIO HA JUAJIOTe KYIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeECTa B IIOJUKYIBTYPHOM MHPE;

COBEPILIECHCTBOBAHME SI3bIKOBOM M YUTATEIBCKOU KYJIBTYPBI KaK CPEICTBA B3aUMOJICHCTBUS MEXKY
JIOIBMU Y TIO3HAHUS MUPA;

MOHUMAaHHUE CTIEHU(PHUKH OHOIOTUH KaK HAayKH, 0CO3HAHUS e€ poiH B (POpMUPOBaHUHPAIIMOHAIEHOTO
HAay4HOIO MBIIUICHUS, CO3JaHUU LEJIOCTHOIO IPEICTaBICHHs 00 OKPYXaIOIeM MUPE KaK O
€IMHCTBE IPUPO/Ibl, YEJIOBEKA U OOIECTBA, B [IO3HAHUU MIPUPOJIHBIX 3aKOHOMEPHOCTEN U pelIeHUN
po0JIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHOMN IIUBUIIM3ALMK: 00€CIIe4eHNsI HOBOTO YPOBHS
Pa3BUTHS MEAUILIMHBI, CO3/JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelllaTh pECYpPCHbBIE
poOsIeMbl pa3BUTHS YEJIOBEUECTBA, IOUCKA MTYTEH BBIX0/1a U3 II00AIbHBIX SKOJIOTHYECKUX MPoOIeM u
obecrnieueHus nepexosia K ycToiuMBOMY pa3BUTHIO, PallMOHATBHOMY HCIIOJIb30BaHUIO MTPUPOIHBIX
pecypcoB U (pOPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJIOTUYECKUX 3HAHUN B LIEJSX MOBBILICHUS OO KYIbTYpBI,
€CTEeCTBEHHO-HAayYHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTu (PyHKIIMOHAIbHOM IPaMOTHOCTHU
oOyyJaromuxcsi, popMUpyeMOi IPpHU N3y4EeHUHUONOIOTUY;

IMOHUMAHNEC CYIIIHOCTU MECTOA0B ITO3HAHM, UCIIOJIb3YEMBIX B €CTCCTBEHHBIX HayKaX,CHOCO6HOCTI/I
HCIIOJIB30BATh IMOJIYy4aCcMbIC 3HAHUSA JJId aHAJIM3a U OOBSICHEHHS SABJICHUH OKpYyXKaromero Mmupa u
IMPOUCXOAAIINX B HEM I/ISMGHCHHﬁ, YMEHUEC JCIIaTh 000CHOBAHHBIC 3aK/IIOUCHHSI Ha OCHOBE HAY4YHBIX
q)aKTOB U HUMCIOINUXCA OaHHBIXC HEJIbIO MMOJIYUYCHHA JOCTOBCPHBIX BBIBOOB,

CIIOCOOHOCTH CAMOCTOSATEILHO HCIIOIB30BaTh OMOIOTHYSCKIE 3HAHUS JUIA pCIHCHI/ISIHpO6J'ICM B
PCATBbHBIX )XU3BHCHHBIX CUTYallUsIX;

OCO3HaHHUEC HCHHOCTHU HaquOﬁ ACATCIIBHOCTHU, TOTOBHOCTH OCYIICCTBIIATH IIPOCKTHYIO U
HCCICA0BATCIbCKYIO ACATCIIbHOCTh HHANBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTE U CIIOCOOHOCTB K HEIIPEPLIBHOMY O6pa3OBaHI/IIO n CaM006p330BaHI/IIO, K aKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAaHMUH IT0 OMOJIOTHU B COOTBETCTBUU C KU3HEHHBIMU HOTpe6HOCT$IMI/I.

MeranpeaMeTHbIe pe3yIbTaThl 0CBOEHUS y4eOHOTO npeaMeTa «buonorush BKIIOYAIOT: 3HAYUMbIE IS
(hopMUPOBaHUS MUPOBO33PEHUS 00YUJAIOITNXCS MEXIUCIUTUTMHAPHBIEC (MEXIIPEAMETHBIC)
oOlIeHayyHbIe MTOHATHS, OTPAXKAIOIIHE IETI0OCTHOCTh HAyYHOU KapTHHBI MUpa U CHIEIU(PUKY METOIOB
MO3HAHUS, HCTIOJIb3YEMBIXB €CTECTBEHHBIX HAayKax (BEIIEeCTBO, SHEPTHUS, SIBIICHHE, MTPOIECC, CUCTEMA,
Hay4HbIN (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpHs, UCCIEI0BaHUE,
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HaOMI0IeHNe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHBIE y4eOHbIC AEHCTBUS
(mo3HaBareIbHbIC, KOMMYHUKAaTUBHBIC, PETYISTHBHBIE), 00ecTIednBaonInepOpMUPOBaHIE
(GYHKIIMOHATBHON TPAMOTHOCTH U COLTMANIEHOM KOMIIETEHIIMU 00y4aromuXcsl, ClIocoOOHOCTh
00y4aronmxcs UCIOIB30BATh OCBOCHHbIE MEXIUCIIUITIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUA U
YHUBEPCAIBHBIC YICOHBIC ICHCTBUS B TIO3HABATEIIHHON M COIMATIBHON MPAKTHKE.

Ilo3HaBaTebHBICE YHUBEpCAJbHbIC YuyeOHbIe HeHCTBHSA
ba3oBble oruvyeckue 1eCTBUA:

CaMOCTOSITENIBHO (pOPMYIIMPOBAThH U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpHUBaTh €€ BCECTOPOHHE;

WCIIOIB30BaTh MPU OCBOCHUM 3HAHUHM TPUEMBI JJOTUYECKOTO MBIIIJICHUS (aHalIM3a, CHHTE3a, CPABHEHUS,
Kiaccuukaiu, 00001eHNs ), PACKPHIBATh CMBICII OMOJIOTHYECKUXTTOHATHH (BBIICTSATD UX XapaKTepHBIC
MPU3HAKHU, YCTAHABIMBATH CBSI3H C JIPYTUMU MOHSATUSIMH ),

OMpCACIIATE HCIIU ACATCIbHOCTH, 3a/laBas MapaMETPhl U KPUTCPUU UX NOCTUKCHUA,COOTHOCUTD
PE3YIbTAThI ACATCIIBHOCTH C ITOCTABJICHHBIMU LICIIAMU;

MCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS /17151 00BsICHEHUS (DaKTOB U SBJICHUH )KMBOUITPUPOIBI;

CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, 110 AaHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH U IPOTHBOPEUHS B pacCCMAaTPUBAEMBIX ABIECHUSAX, HOPMYIHPOBATH BHIBOJBI U
3aKJIIOYEHHS;

MIPUMEHSTh CXEMHO-MO/JIEJIbHBIE CPEICTBA AJISl IPECTABIICHUS CYIIECTBEHHBIX CBSI3€H U OTHOLLEHUH B
M3ydaeMbIX OMOJIOTHYECKHX 00bEKTaX, a TAKKe MPOTUBOPEUUA Pa3HOTO POJa, BHISIBJICHHBIX B
pa3IMYHbIX HH(GOPMAITMOHHBIX UCTOUHUKAX;

pa3pabaThIBaTh IUIaH PelIeHUs TPOOIEeMBbl ¢ YYETOM aHAIN3a UMEIOIINXCAMATEPUATIbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBEI B ACATCIbHOCTh, OUCHNBATh COOTBECTCTBUEC PEIYJIIFTATOB LCIIIM, OUCHNBATh PHCKU
110 CJ'ICI[CTBPIFI JCATCIIbHOCTH,

KOOPAWMHUPOBATH U BLIINIOJIHATDH pa60Ty B YCJIOBHX pCaJIbHOT'O, BUPTYAJIBHOT'O 1 KOM6I/IHI/IpOBaHHOFO
B3aHMOHCﬁCTBHH;

Pa3BHUBATb KPCATHBHOC MBIINJICHUC IIPU PCIICHUHN ) KU3HCHHBIX HpO6J'IeM.
ba3oBble ucciienoBaTeIbCKHUE AeiicTBUA:

BI1aACTh HABBIKAMH WC6HO-HCCHCI{OB&T€J’ILCKOI>1 n HpOGKTHOﬁ JACATCIIbHOCTH, HABbIKAMH PA3pCIICHUS
HpO6J'IeM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOATCIIbHOMYIIOUCKY METOJOB PCIICHUSA
MPAaKTHYCCKUX 3aa4, IPUMCHCHHUIO PA3JIMYHBIX MCTOIOB ITO3HAHU,

HCIIOJIb30BATh PAa3JIMYHBIC BUJIbI ACATCIILHOCTH I10 ITOJTYYCHHUIO HOBOTI'O 3HAHUSA, CTOUHTCPIIPCTAINH,
Hp606pa3OBaHI/IIO U MIPUMCHCHUIO B y‘le6HLIX CUTyalludX, B TOM YUCJICTIPHU CO3JaHUN y‘Ie6HBIX u
COUAJIBHBIX IIPOCKTOB;

(I)OpMI/IpOBaTB HaquLIﬁ THIT MBIIJICHU A, BIIaJICTh Hay‘lHOﬁ TepMI/IHOHOFHeﬁ, KJIHOYCBBIMU ITOHATHUAMU U
MECTOOdaMH;
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CTaBUTH U (OPMYIIUPOBATH COOCTBEHHBIE 33]]a4U B 00pa30BaTEIILHOM ACATEIHHOCTUN KU3HEHHBIX
CUTyallUuAX;

BBISABIIATH IPUYUHHO-CIICICTBEHHBIE CBA3U U AKTYaJIM3UPOBATh 3a7a4dy, BBIIBUTaTbIUIIOTE3Y €€
peuieHus, HaXOAUTh apryMEHTBI IS JOKa3aTeIbCTBA CBOMX YTBEPKICHUN,3a1aBaTh I1apaMeTphl U
KPUTEpUU PELICHUS;

AHAJIIM3UPOBATH MOJYYCHHBIC B XOAC PCHICHUA 3a/la4X PC3YJIbTAThl, KDUTUYCCKHN OLCHHUBATL UX
AOCTOBCPHOCTD, IIPOTHO3UPOBATH UBMCHCHHUEC B HOBLIX YCIIOBHAX;

AaBaTb OLICHKY HOBBIM CUTyalllsM, OLICHUBATh HpHO6pGTéHHBIﬁ OIIBIT, OCYILICCTBJIATH
LeJICHAPABIICHHBIN TIOUCK MEPEHOCA CPEACTB U CIIOCOOOB JIEHCTBHS

B ITPO(ECCUOHAITBHYIO CPENY;

YMETh MEePEHOCUTh  3HAHUS B TI03HABATEIbHYIO U I[PaKTHYECKYIO oOnactu
KU3ZHENIEATESIbHOCTH,

YMETb UHTErPUPOBATh 3HAHUS U3 PAa3HbIX MPEAMETHBIX 00acTel;
BBIJIBUTaTh HOBbIE UJIEH, IIPEJIaraTb OpUTMHAIbHBIE TIOAXO bl U PELIEHHsS], CTABUTHIIPOOIEMBI U 33]1a4H,
JIOTTYCKAOIIIME AIbTEPHATUBHBIE PEIICHUS.

PaGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX HH(POPMAINH (TEKCTE YI€OHOTO MOCOOuSs, HayqHO-
MOTYJISIPHOM JTUTepaType, OMOJIOTUIECKUX CIIOBAPSIX U CIIPABOYHHKAX,KOMITBIOTEPHBIX 0a3ax TaHHBIX, B
WuTepHere), aHaM3upOBaTh HHOOPMAIIMIO PA3IMYHBIX BUJOB M (DOPM MPEICTABICHUS, KPUTUICCKA
OIICHUBATH €€ JIOCTOBEPHOCTh MHETIPOTHBOPEUHBOCTH;

(hopMyITHpPOBaTh 3aMPOCH U IPUMEHSATH PA3JINIHBIE METOJIBI IIPH TIOUCKE U OTOOPE OHOJIOTHUSCKOM
nH(popMaIuu, He0OX0IUMOH TSI BBITOJTHEHHS Y4eOHBIX 3a]1a4;

HpI/IO6peTaTI) OIIBIT UCITOJIB30BaHUA I/IH(l)OpMaHI/IOHHO'KOMMyHI/IKaTI/IBHBIX TGXHOHOFHﬁ,
COBCPUICHCTBOBATD KYJIBTYPY AKTHUBHOI'O HMCIIOJIB30BaHUA PA3JIMYHBIX ITIOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BEIOMPATh ONTHMAIBHYIO (OPMY MPEICTABICHHUS OMOIOTHYECKOMMHPOpMAIIUU
(cxembl, rpaduKH, TUArpaMMbl, TAOJIHIIBI, PUCYHKH H JIPYTO€);

HCIIOJIB30BAaTh Hay‘leIfI SA3bIK B Ka4€CTBC CPCACTBA IIPpH pa60Te ¢ OMOJIOTHYECKOM I/IHq)OpMaHHeﬁi
IIPUMCHATL XUMHNYCCKUC, (1)I/ISI/I‘ICCKI/I6 H MaTEMAaTHYCCKHNEC 3HAKHM U CUMBOJIbI, Q)OpMYJ'IH, a66peBI/IaTypy,
HOMCHKIJIaTypYy, UCII0JIb30BATh U HpeO6p830BLIBaTBSHaKOBO'CI/IMBOJ'II/I‘leCKI/Ie CpCaACTBa HAITIAAHOCTH,

BJIAICTb HABbIKAMU PACIIO3HABAHWA U 3alllUThI I/IH(1)OpMaI_II/II/I, HH(bOpMaHHOHHOﬁ 0e3omacHOCTH
JIMYHOCTH.

KoMMyHuKkaTHBHBIE YHHBepPcaJbHble y4eOHbIe JeicTBHS
Oo0menne:

OCYHICCTBJIIAATD KOMMYHHUKAIIMKM BO BCCX C(l)ean JKU3HH, AKTHBHO Y4YaCTBOBATH B JUAJIOTC UJIHU
AUCKYCCHUH I10 CYHICCTBY O6CY)K,Z[3€MOI>1 TCMBI (YMCHI/IC 3alaBaTh BOIIPOCHI, BBICKA3bIBATL CYXKIACHUA
OTHOCHUTCJIbHO BBIITIOJIHCHUA HpennaraeMoﬁ 3aJaa4u,
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YUYUTBIBATH UHTCPECHI U COINIACOBAHHOCTD HOSI/II_[I/If/’I APYrux y4aCTHHUKOB JUaJiora Ujin III/ICKyCCI/II/I);

pacro3HaBaTh HeBepOaJIbHBIE CPEICTBA OOIIECHHSI, TOHUMATh 3HAYCHHE COLIMATbHBIX 3HAKOB,
MPEINOCHIIOK BOSHUKHOBEHH S KOH(IIMKTHBIX CUTYAIlMi, YMETh CMATYaTh KOH(IUKTHI U BECTU
IIEPETOBOPBI;

BJIAJICTh PA3IMYHBIMU CIIOCOOaMH OOIICHHUS M B3aMMO/ICHCTBHS, TOHUMAaTh HAMEPEHHUs APYTHX JIIONEH,
MIPOSABIISATh YBAXKUTEIBHOE OTHOIIEHHE K COOECEIHUKY UB KOPPEKTHOH (opme pOpMyIupoBaTh CBOU
BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3J1ararb CBOIO TOUKY 3pEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIXCPE/ICTB.
CoBMecTHAS 1eATEIbHOCTD:

MTOHUMATh U UCITOJIb30BATh NPEUMYIIIECTBA KOMAaHHON U MHIMBUYaIbHON paOOTHINPU pELICHUH
Ouooruueckoil mpoOieMbl, 060 CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUATPYIIIOBBIX POpPM
B3aUMOJICHCTBUSI IPU pelIeHUH Y4eOHOH 3a1auu;

BBIOMpATh TEMATHKY U METObI COBMECTHBIX NEHCTBUI ¢ Y4ETOM OOIIUX HHTEPECOBU BO3ZMOXKHOCTEM
Ka)XI0TO 4JIEHA KOJIJICKTUBA;

MIPUHUMATh LEIN COBMECTHOU JIEATEIBbHOCTH, OPraHU30BBIBaTh U KOOPAUHUPOBATHACUCTBHS 11O €€
JOCTH>KEHHIO: COCTABIIATH IIJIaH IEHCTBUM, paCIIPEEIATh POJIH C YYETOMMHEHHUM YYaCTHHUKOB,
00cyX/1aTh pe3ylbTaThl COBMECTHOM paboTHI;

OIICHUBATh Ka4€CTBO CBOETO BKJIAJIA U KAXKJIOTO YYaCTHUKA KOMAH/IbI B OOIIUIT pe3yibTar Mo
pa3paboTaHHBIM KPUTEPHSIM;

Mpeaaratb HOBbIE MMPOEKTHI, OIEHUBATh UJIEH C TIO3UIIMH HOBU3HBI, OPUTHHAILHOCTH, TPAKTUICCKOM
3HAYUMOCTH;

OCYHIECCTBIATE HO3UTHUBHOC CTPATCTUYCCKOE IMOBCACHUEC B PA3JIMYHBIX CUTyallUAX, ITPOSABIATH
TBOPYECTBO U B006pa)KGHI/Ie, OBITh HMHUIOATHUBHBIM.

PeryasiTuBHbIe yHHMBepCaJbHbIe Y4eOHbIe AeHCTBHS
Camoopranusanus:
UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS I BBISIBICHHUS IMPOOJIEM M UX PELICHUSB )KU3HEHHBIX U

y4EOHBIX CUTYaIHSIX;

BLI6I/IpaTb Ha OCHOBE OMOJIOTMYECKUX 3HAHMI LEJICBBIC U CMBICIIOBBIC YCTAHOBKU BCBOUX HeﬁCTBHHX n
MOCTYIIKax MO0 OTHOMICHUIO K JKUBOH IIpupoac, CBOEMY 3JOPOBbIO U 3JOPOBBIO OKPYKAIOIIUX,

CaMOCTOATCIIBHO OCYIICCTBIIATDH ITO3HABATCIIbHYIO ACATCIbHOCTD, BBIABIISATH HpO6J'IeMBI, CTaBUTh U
(pOpMYJ'II/IpOBaTB COOCTBEHHBIE 3aaa41 B O6pa3OBaTeJ'ILHOI71 ACATCIIbBHOCTH U JKU3HCHHBIX CUTYallHUAX,

CaMOCTOSITENILHO COCTABIISATh TUIAH PelIeHus: TPOOIeMbl ¢ YIETOM HMEIOIINXCSIPECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEAIIOYTEHUN;

AaBaTb OLICHKY HOBBIM CUTYyAllUSAM;
paciiupAaATb paMKU y‘-IC6HOl“O npeaMeTa Ha OCHOBC JIMYHBIX HpeIlHo‘lTeHHﬁ;

JiellaTh OCO3HAaHHBIM BBI60p, APryMmeHTHUPOBATL €roO, 6paTB OTBCTCTBCHHOCTbH3a PCIICHUC,
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OLICHUBATh MPHOOPETEHHBIH OTIBIT;

CrocoOCTBOBATH (POPMUPOBAHMIO U TPOSBICHUIO IIUPOKOW SPYIUIIMU B Pa3HBIX 007IaCTIX 3HAHUH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYAIIMsIM, BHOCUTbh KOPPEKTHUBHI B ACSITEIBHOCTH, OLICHUBATh COOTBETCTBUE
PE3yNbTaTOB LIETSAM;

BJIAJICTh HaBBIKAMHU MTO3HABATEIFHON peIeKcuu Kak 0CO3HAHMS COBEPIIAEMBIXICHCTBUN U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJAbTAaTOB M OCHOBAHUM, HCIIOIB30BaTh NPUEMBI pedreKcuu Jyis
OIICHKH CHUTYyalllu, BbIOOPA BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHUS 10 MX CHUKEHUIO;IIPUHUMATh
MOTHBBI ¥ apTYMEHTBI IPYTUX [PH aHAINA3€E PE3YIIBTATOB IEATEIbHOCTH.

[IpunsiTHe cedst U APYrux:

IIPpUHUMATDH ce6${, IIOHHUMaA CBOU HEAOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI ¥ apT'YMEHTBI IPYIUX IPU aHAJIN3€ PE3YIBTATOB NEeATEIbHO CTH; IIPU3HABATh
CBOE MpaBO U MPaBO APYrHUX Ha OLIMOKY;

Pa3sBUBATH CIIOCOOHOCTh NOHUMATh MUDP C MMO3UIUHN JPYTOT0 YEJIOBEKA.

[NPEIMETHBIE PE3YJIbTATDI

[IpenmeTtnsbie pe3yabTarsl 0cBoeHUs nporpamMmbl COO mo 6uosornu Ha 6a30BOM YPOBHE BKITIOYAIOT
cnenuduueckue s yaeOHoro npeamera «bruonorus» HaydyHble 3HAHUS, YMEHHUS U CIOCOOBI
JNEUCTBUI 1O OCBOGHUIO, HWHTEPIPETANH U IPeoOpa30BaHUIO 3HAHUM, BUJIBI IESTEIILHOCTH 110
MOJIy4YEHUIO0 HOBOTO 3HAHUA U MPUMEHEHHUIO 3HAHUN B PA3JIMUHBIX YYEOHBIX CUTYaIUsAX, a TAKKE B
peaNbHbIX )KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme npeaMeTHbIe pe3yabTaThl
MIPEJICTaBJICHbI 0 Toj1aM 00y4YeHHUs.

Hpe,[[MeTHLIC PE3YIbTAThl OCBOCHUMA yqe6H0r0 npeamMeTa «buonorus» B 10 kiacce
JOJIKHBI OTpaXKaTh:

c(OpMHUPOBAHHOCTb 3HAHUN O MECTE U POJIM OUOJIOIMH B CUCTEME HAyYHOT'O 3HAaHUSECTECTBEHHBIX HayK,
B (DOPMHUPOBAHNU COBPEMEHHOMN €CTECTBEHHO-HAYUYHOM KapTUHBI MUpPA U HAYYHOTO MUPOBO33PEHUS, O
BKJIa/I€ POCCUICKHX U 3apyOekHBIX YUEHBIX- OMOJIOrOB B pa3BUTHE OWUOJOTHH, (DYHKIHMOHATIHHON
IPaMOTHOCTH  YEJIOBEKA AJIsl PELLICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COJIEPKaHNe OMONIOTHUECKUX TEPMUHOB U MOHITHI: )KU3Hb, KJIETKA, OPraHU3M,
MeTaboa13M (0OMEH BEUIECTB U MpEeBpallleHrne YHEPTUH ), TOME0CTa3 (CaMOpPEerysius), ypOBHEBasI
OpraHMu3aIus )KUBBIX CHCTEM, CAMOBOCIIPOM3BEICHHIE (PEMPOIAYKITHS ), HACTIEICTBEHHOCTD,
W3MEHYUBOCTH, POCT U Pa3BUTHE;

yYMEHHUE U3JNarath OMOJIOTHYecKre TeopuH (KIeToUHasi, XpOMOCOMHAsI, MyTallUOHHAs, IEHTpaTbHAS
JorMa MOJIEKYIsipHOW Omonorun), 3akoHsl (I. Mennens,
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T. Moprana, H.11. BaBuiioBa) u yueHust (0 LeHTpax MHOT0O0Opa3us U MPOUCXOKACHUS KYJIbTYPHBIX
pacrennii H.M1. BaBuioBa), omnpenenars TpaHMLbl UX NPUMEHUMOCTHU K KUBBIM CUCTEMaM;

YMCHUC BJIaACTh MCTOJaMH HAYYHOI'O IIO3HAHUSA B OHOJIOTUU: Ha6J'IIOI[€HI/IeI/I OIIMCAaHUC XUBBIX
CHUCTCM, ITPOLCCCOB U SIBHGHI/Iﬁ, opranusanus U NpoBCACHUC OHOJIOTUYECKOTO 9KCIICPUMCHTA,
BBIJIBUKCHHUC IT'MIIOTE3bI, BBISABJICHUC 3aBUCUMOCTHU MECKAY UCCICAYECMbIMU BCIIMUMHAMU, 0ObsCHCHHE
IMOJIYYCHHBIX PE3YyJIIbTaTOB, UCIIOJb30BAHHBIX HAYYHBIX HOH?ITI/If/'I, T€0pI/If/'I N 3aKOHOB, YMCHHC [ICJIaTb
BbIBOABLI HA OCHOBAHHWHU ITOJTYYCHHBIX PE3YJIILTATOB;

YMCHHUEC BBIACIIATL CYHICCTBCHHBLIC TIPHU3HAKKW BUPYCOB, KIICTOK [POKAPHUOTHU DYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, 0COOCHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U
MIPEBPAIICHUS SHEPTHH B KJIETKE, (JOTOCUHTE3a, INITACTHYECKOTO M JSHEPreTHYeCKOro  oOMeHa,
XEeMOCHHTE3a,  MHUTO3a, MEH03a, OIUIOAOTBOPEHHUS, PA3MHOKEHU S, UHANBUYAIBHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHE MPUMEHSTh NOJTYYECHHbIE 3HAaHUS 111 00BSICHEHHSI OMOJIOTHYECKUX MPOLIECCOB U SIBJICHUM, VIS
MPUHSATHS IPAKTUUYECKUX PELIEHUI B TOBCEJHEBHOM KU3HU C LIEIbI0 00ecrieueHuns 0e301aCHOCTH CBOETO
3JI0POBBS U 3J0POBbs OKPYXKAFOIIUX JIFOAEH,COOII0IEHHS] HOPM IT'PaMOTHOTO MOBECHUS B OKPYXKaroIen
MIPUPOJIHOM cpeie, TOHUMaHNe HEOOXOAUMOCTH UCIOIb30BaHUS JOCTHKEHUH COBpEMEHHON OMOIOTHU U
OMOTEXHOJIOTUH JUI PallMOHATBHOTO MPUPOONOIE30BAHUS;

YMEHHE PeIIaTh AEMEHTapHbIC TCHETHUECKUE 33a/1a4i Ha MOHO- M IMTHOPUTHOE CKPEITUBaHNE,
CIETJICHHOE HaCJIeIOBAaHNE, COCTABIIATh CXEMbl MOHOTHOPHIIHOTO CKPEITUBAHMSI JIJISl TIPE/ICKa3aHuUs
HaCJIeI0BaHMs TPU3HAKOB Y OPTaHU3MOB;

YMEHUE BHITIOJHATH JJA0OPATOPHBIE M MPAKTUUECKUE pabOThI, COOMIOAATH MpaBHIIa MpU paboTe C
y4eOHBIM U JTA0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OLICHUBATh U UHTEPIPETUPOBATh HH(POPMAIHIO OHOIOTUYECKOTO COJEPIKAHUS,
BKJTIOYAIOIIYIO TICEBJJOHAYYHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHHUKOB (CpeIcTBa MAacCOBOM MHpOpMAIINH,
Hay4YHO-TIOMYJISIPHBIE MaTepHalibl), STHYECKHE aClIeKThl COBPEMEHHBIX HCCIIEI0OBAaHUI B OMOJIOTHH,
MeAUIINHE, OMOTEXHOJIOTUH;

YMCHHUC CO3/1aBATh COOCTBEHHBIE ITUCHbMEHHEIE U YCTHBIC COO6I_HCHI/IH, o6061ua;1 6I/IOJ'IOFI/I‘IGCKYI-O
I/IH(bOpMaI_[I/IIO N3 HECKOJIBKHNX UCTOYHHUKOB, I'PAMOTHO HCIIOJIbB30BAaTh MOHATHUHBINA arirapar Ouoyoruu.

Hpe,[[MeTHLIC PE3YIbTaThl OCBOCHUA yqe6Horo npeamMeTa «buonorus» B 11 Kjxacce
JOJKHBI OTpaKarb:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUU B CUCTEME HAyYHOTO 3HAHHUSIECTECTBEHHBIX HayK,
B (popMHUpOBaHNM COBPEMEHHOM €CTECTBEHHO-HAYUYHO!N KapTUHBI MUPa U HAYYHOTO MHUPOBO33PEHUS, O
BKJIaJIC POCCUICKUX U 3apyOeKHBIX YUEHBIX- OMOJIOTOB B pa3BUTHE OWUONIOTUH, (DYHKIIMOHAIHHON
IPaMOTHOCTH  4YeNlOBEKa JJIsl PEelleHUs )KU3HEHHBIX 3a]1a4;
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yYMEHHE PacKpbIBaTh COAEpIKaHnue OMOJOrMUECKUX TEPMUHOB U TIOHSATHIA: BUJ, MOMYJISILINSA, TeHOPOH,
ABOJIIOLIHS, JBYKYIIHE CHITBI ((DaKTOPBI) SBOIIOLINH, TIPUCIIOCOOICHHOCTh OPTAaHU3MOB,
BHUI000pa30BaHKe, FIKOJIOTUYCCKHE (DAKTOPBI,AKOCHCTEMA, ITPOIYIICHThI, KOHCYMEHTBI, PSAYLICHTHI, IICTTH
MUTaHUs, SKOJIOTUYECKas MTUpaMuia, OMOTeoIeHo3, Onocdepa;

YMEHHE M3JIaraTh OMOJIOTHYECKHE TeopuH (3BOIOIOoHHas Teopus U. JlapBuHa, CHHTETUYIECKAs TCOPHS
9BOJTIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apozsimieBorocxoactea K.M. bapa, depenoBanusi miaBHBIX
HampaBieHuit u myreit sBomonmu A.H. CeBepiioa, yuenus o 6uocdepe B.M. Bepnasckoro),
ONpCACIIATh I'PAaHUIBI UX IPUMCHHUMOCTHU K JXUBBIM CUCTCMAM;

YMCHHEC BJIaACTb MCETOJaMHW HAYYHOI'O II0O3HAHUA B O1OoJI0THH: Ha6J'IIOIl€HI/IeI/I OIINMCAaHUuEC XUBBIX
CHUCTEM, ITPOLECCCOB U $IBJ'I€HI/II71, opraHusanusa U NpoOBCACHUC OHOJIOTUYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHHUC THITIOTE3bI, BBISABJICHUC 3aBUCUMOCTHU MEKAY UCCICAYEMBIMU BCIIMUNHAMU, 00bsACHECHHE
IMOJIYYCHHBIX PE3YyJIIbTaTOB, UCIIOJb30BAHHBIX HAYYHBIX HOHSITI/IfI, Teopnﬁ N 3aKOHOB, YMCHHEC [CJIaTb
BBIBOABLI HA OCHOBAHHWHU ITOJTYYCHHBIX PE3YJIILTATOB;

YMCHHE BBIACIIATh CYHICCTBCHHBIC ITPU3HAKHU CTPOCHUA OHOJIOTMYECKUX 0OBEKTOB: BHUIOB, HOH}UIﬂHHﬁ,
MIPOIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIIEHO30B M SKOCUCTEM, OCOOCHHOCTH TPOIIECCOB:
HACJIEICTBEHHOW M3MEHYUBOCTH, €CTECTBEHHOTO 0TOOPa, BUI000pa30BaHus, TPUCIIOCOOIEHHOCTH
OpraHmusmMoB, HeﬁCTBHﬂ 3KOHOFI/I‘-IGCKI/IX(1)3KTOPOB Ha OpraHu3Msbl, IICPEHOCA BEHICCTB U IOTOKA SHCPTUU
B DKOCUCTEMAX, aHTPOIIOTCHHBIX N3MEHEHUH B DKOCHCTEMAX CBOEH MCCTHOCTH, KPyroBOopoTa BEUICCTB U
OMOTEOXMMUYECKHX ITUKIIOB B Onocdepe;

YMEHHE MPUMEHSATH NOJIYYECHHbIE 3HAaHUS U1 00BsICHEHHSI OMOJIOTHYECKUX MPOLIECCOB U SBJICHUM, VIS
MPUHSATHS MPAKTHYECKUX PELIEHUH B IOBCETHEBHOM KU3HHU C LIeIbI0 o0ecrieueHus 6e30acHOCTH CBOETO
3JI0POBbS U 3I0POBbS OKPYXKAIOUIUX JIFO/IEH,COOIONEHNSI HOPM TPaMOTHOTO TOBECHUS B OKpYKaroIen
MIPUPOJIHOM cpesie,TOHMMAaHKUe HEOOXOAUMOCTH UCTIOIb30BAHMSI JOCTHKEHUI COBPEMEHHON OHOIOT U1
JUIAPAIMOHAIILHOTO MTPUPOJIOTIONH30BAHNUS;

YMEHHE peliaTh AeMEHTapHbIe OUOIOTUYECKUE 3a]a4l, COCTABIISATh CXeMbI IIEPEHOCca BEUIECTB U
SHEPruM B IKOCUCTEMaX (LIeTH MUTaHuUs);

YMEHUE BBITIOIHSTH JTA00PATOPHBIE M MTPAKTUYECKHUE PA0OTHI, COOTIONATH TPaBUIIa TP padoTe C
y4eOHBIM U JTA0OPaTOPHBIM 000PYIOBAHUEM;

YMCHHUE KPUTHYECKHU OLCHHUBATh U HHTCPIIPETUPOBATH I/IH(i)OpMaI_[I/IIO OHOJIOTHYECKOTO COACPKaHUA,
BKIIFOYAKOIYIO IICEBJOHAYYHBIC 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB (Cpe,I[CTBa MacCoOBOM I/IH(bOpMaHI/II/I,
HAayIHO-IIOIIYJISIPHBIC MaTepI/IaJ'ILI), paccMarpruBaTh MI00AaJIbHBIE SKOIOTHUYECKUE HpO6J'IeMLI
COBPCMCHHOCTH, (1)0pMI/Ip0BaTBHO OTHOIICHNIO K HUM CO6CTB€HHYIO IIO3HUIHIO,

YMCHUEC CO31aBaTh CcOOCTBEHHBIE ITUCHbMEHHEIE U YCTHBIC COO6H_ICHI/I$I, 06061].18.5{ 6I/IOJ'IOFI/I‘IGCKYI-O
HH(bOpMaHHIO N3 HCCKOJIbKUX UCTOYHUKOB, 'PAMOTHO HUCIIOJIb30BATb MMOHATHHHBINA arirapar OHOJIOTHH.

Jast pocTHKeHUs IUIAHUPYEMBbIX Pe3y/JIbTaTOB HCIOJIb3YIOTCH KOHTPOJIbHbIE padoThl U3
CJIeAYIOIIMX MOCOOumii:

buonorus: 10, 11 xnaccer: B.B.Ilaceunuka, quarnoctudeckie padoThl.
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V. TemaTnueckoe IJIAHUPOBAHHUE ¢ YKA3AHUEM KOJIUYECTBA AKAACMHUYECCKUX YaC0B, OTBOAUMbIX Ha OCBOCHUE KasKaoi TE€MbI, U BO3MOKHOCTD
HCI0JIb30BaHus 0 3Toii Teme DOP mwin I_IOP, KOTOPbIE€ ABJAIOTCHA y‘leﬁHO-MeTO}II/I‘IeCKI/IMI/I mMartrepuajiamu.

10 xkiaace
HaumeHnoBaunue
Ne KomnnuecTtBo OCHOBHBIE BUBI JEATEILHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
n/m 4acoB oOy4arommxcs

y4eOHOro npeameTa

Tema 1. buojsiorus kak Hayka

YKUBOW IIPUPOABI

(HabIroIeHUE, YKCIIEPUMEHT, OTTMCaHUE,
U3MEpeHHE, KilacCupuKaIus,
MOJCITUPOBAHUE, CTATUCTHYCCKAS
00paboTKa TaHHBIX).

Hemoncmpayuu:

1.1 | Buonorus B cucreme 1 buonorus kak Hayka. CBsizu OMOJIOTHH PackpsIBaTh copepkaHie TEPMUHOB U
HayK ¢ 0OIIIEeCTBEHHBIMU, TEXHUYECKUMU U MOHATUI: HAYyYHOE MUPOBO33PEHNE,
JPYTUMU €CTECTBEHHBIMU HAyKaMH, Hay4Has KapTHHa MHpa, HAy9HbIN METO/,
dunocodueii, penmurueid, STUKOH, THNOTE3a, TCOPHUs, MCTO/IBI
ACTETUKOM U npaBoM. Posib Ouonoruu ?{CCHGHOBE‘HH’L 5
" . KT€pU30BaTh OMOJIOTHIO KaK HAYK
B (DOPMHPOBAHNN COBPEMEHHON HayqHO} | * APAKTCPH30Ba OJIOTHIO Kak HayKy,
€€ MECTO U POJIb CPEU APYTUX
KapTuHbl Mupa. CrucreMa GMOIOTHYECKUX
€CTECTBEHHBIX HayK. [lepeunciars
HayK.
y paszenbl OMOJIOTUH B COOTBETCTBHE
g eMoncmp ‘"ﬁ’”‘ M Cc 0OObEKTaMU H3y4YCHHUS.
opmpemui. . lapsun, I'. Menpen, Ha3zpiBaTh BaKHEHUIIINE OTPACU
H. K. Konbnos, Jix. Yorcon u @. Kpuk. | gy0normecknx snanmii n 3a/1auu,
Tabauywl u cxemvi: «MeTOIbI TO3HAHUS crosimme nepes 6Guonorueit XXI b.
YKUBOU TIPUPOJIBI»
1.2 | Meto bl mo3HAHUS 1 MeToabl MO3HAHUS KUBOU ITPUPOIBI PackpeiBaTh copep:kaHue TEPMUHOB U

TOHSTHN: HAYYHBIA METO/I, METOIbI
HCCIeOBaHUA.

XapakTepu30BaTh OCHOBHBIE METO/IbI
TO3HAHUS )KUBOM MPUPOBI: HAOTIOICHHE,
AKCIIEPUMEHT, OMMMCAHUE, U3MEPCHUE,
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Tabnuywvt u cxemol: «MeTOIBI TTO3HAHUS
YKABOU IIPUPOJBI».

Jlabopamophule u npakmuyeckue
paoombul:

[Ipaktuueckast pabora Ne 1.
«cnonb30BaHKEe pa3IMYHBIX METO/IOB
PU U3YYEHUU OMOJTOTUUECKUX
00BEKTOB

KJaccu(uKanus, MoIeIMPOBAHKE,
cTaTUcTHYECKast 00paboTKa JaHHBIX

NToro yacoB 1o teme

2

Tema 2. JKuBbie CHCTEeMBbI U

HX OpraHu3anus

2.1

buonornueckue
CHUCTEMBI, IIPOLECCHI
Y UX U3YUYCHHUE

1

JKubie cuctembl (OMOCUCTEMBI) KaK
peIMeT U3ydeHus: OMOJIOTHH.
OTauume )KUBBIX CUCTEM

OT HEOPTAHUYECKON IPUPOIBI.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHM OpraHu3au OMOCUCTEM:
MOJIEKYJISIPHBIA, OPTaHOUIHO-
KJIETOYHBIA, OPraHU3MEHHBIM,
NONYJIALMOHHO-BUAOBOI,
IKOCUCTEMHBIN (OMO-T€OIIEHOTUYECKHUIA),
onochepHBbIi.

Hayxwu, nzyqaromniyie OMOCUCTEMBI
Ha Pa3HbIX YPOBHSX OpraHU3aIUU.
Hemoncmpayuu:

Tabnuyvt u cxemvr: «OCHOBHBIC
MIPU3HAKHU KU3HW», « Y POBHHU

PackpeiBaTh copepxaHle TEPMUHOB U
MOHATHI: cucTeMa, OuoJornyecKas
CUCTEMA, 3JIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
O0OMEH BEIECTB, pa3MHOKEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCT,
U3MEHYUBOCTD, Pa3ApakUMOCTh,
HSHEPr03aBUCUMOCTb, YPOBHU
OpraHu3aIuyu XKU3HU (OMOCUCTEM).
XapakTepu30BaTh MPUHIIUIIBI
OpraHu3anuy OMOCUCTEM: OTKPBITOCTD,
BBICOKAs YIIOPSIOYEHHOCTD,
CaMOpEeTryJIsilus, HEPAPXUIHOCTD.
[lepeuncnsaTe yHUBEPCAJIbHBIE CBOWCTBA
JKABOT'O: €IMHCTBO XUMHYECKOTO
COCTaBa, Pa3apaKuMOCTh, JABUKEHUE,
roMeocTas, poCT U pa3BUTHE,
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OpraHU3alUN KUBOUIIPUPOIBI».
Mopens monexynsl JITHK

HACJIEJICTBEHHOCTh, N3MEHUYNBOCTb,
ABOTIONIMS (TIPUCTIOCOOICHUE

K U3MEHSIOUINMCSI YCIIOBUSM).
[TpuBOANTH IPUMEPHI OHOCHCTEM
pPa3HOTO YPOBHS OPTaHU3AINU U
CpaBHHUBATh MPOSIBICHUS CBOWCTB
KUBOTO HAa PA3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHBIC TPOIIECCHI,
NPOTEKAIoIe B OMOCHCTEMAX:
OOMEH BEIIECTB U MpeBpalieHue
DHEPTHH, CAMOBOCTIPOU3BEICHHE,
CaMOperyJsLus, pa3BUTHE.

Co0mronath mpaBuia OEpPeKHOTO
OTHOIIEHUS K KUBOU MPUPOJIC

Htoro 4yacoB o teme

1

Tema 3. XuMu4eckuii cocTaB U CTPOEHHUE

KJIECTKH

3.1

XMMHUUYECKUH COCTAB
KJIeTku. Boma n
MUHEPAIBHBIE COJIN

1

XHUMHUYECKHUM COCTaB KIIETKH.
XHUMHUYECKHE DIEMEHTHI:
MAaKpO3JIEMEHTbhI, MUKPOAJIEMEHTHI.
Bona u MmuHepanbHbIe BEIIECTBA.
OYHKIIMU BOJIbl U MUHEPAJIbHBIX
BemiecTB B kietke. [loanepxkanue
OCMOTHYECKOro OajaHca.
Hemoncmpayuu:

Juacpammur: «Pactpenenenue
XHMHUYECKHUX 3JICMESHTOB B HS)KMUBOU
npupoae», «Pacnpenenenne XuMuIeCKUX

PackpriBaTh copepKaHne TEPMUHOB

Y TIOHSTUI: 3JIEMEHTHI-ONOTEHBI,
MaKpO3JIEMEHTBI, MUKPOSJIEMEHTHI;
MUHEpaJIbHBIE BEIIECTBA, MOJIEKYJIa
BOJIBI KaK JTATIOJNb, BOJOPOJIHBIE CBS3H;
ruapoduIbHBIC U TUAPO(POOHBIE
BEIIIECTBA.

Jloka3pIBaTh €IMHCTBO JIEMEHTHOTO
COCTaBa KaK OJTHO M3 CBOMCTB JKUBOTO.
Pacripenenatb XuMU4YECKHUE DIIEMEHTHI
0 TPYIIIIaM B 3aBUCHMOCTH
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JJIEMEHTOB B )KMBOM IIPUPOIEY.
Tabnuyer u cxemol: «llepuognueckas
Ta0JINILIa XUMUYECKUX DJIEMEHTOBY,
«CTpOEHUEMONIEKYIIBI BOJBI»

OT KOJIMYCCTBCHHOI'O IPCACTABUTCILCTBA
B OpraHU3MCE; XapaKTECPpHU30BaTh POJIb
OTACJIBHBIX 3JICMCHTOB.

BBISBISATH CBA3B MCXKOY COCTAaBOM,
CTPOCHUCM MOJICKYJIbI XUMHUYCCKOTO
COCAMHCHUA U €TI0 (1)YHKI_II/I$IMI/I B KIICTKC

3.2 | benku. CoctaB u benku. CoctaB 1 CTpOCHHE OCITKOB. PackpeIBaTh cosiepkaHrEe TEPMUHOB U
CTpOCHHE OEJIKOB AMUHOKHCIIOTBI — MOHOMEPHBI OEITKOB. TIOHATHI: OCJIKH, TIOJTUMEPHI, MOHOMEPHI,
HeszameHUMBIC 1 3aMEHUMBIC AMUHOKHCJIOTHI, TTETITUHAS CBS3b,
AMUHOKHUCJIOTHI. AMHHOKHUCIIOTHBIH TIOJIMTICTITH/I, JICHATYpaITHsl.
COCTaB. YPOBHU CTPYKTYPBI OCITKOBOM XapakTepu3oBaTh OCIKH KaK KJIacc
MOJIEKYJIBI (TIepBUYHASI, BTOpUYHAS, OpPraHUYeCKUX COCAMHEHUII;
TPETUYHAs U YETBEPTUYHASA CTPYKTYPA). | KIACCH(PHUIIMPOBATH MX 10 CTPOCHHUIO
XUMHUYECKHUE CBOMCTBA OEIKOB. (rmobynsipubie U GUOPUILIIPHBIE OCIIKH),
buonorunyeckue GpyHKINUN OEIKOB. NEPEUUCTISTh U XapaKTepHU30BaTh
Jlemoncmpayuu: byHKIMN OIKOB
Tabnuyet u cxemol: «CTpoeHHUE
MOJICKYJIBI OCITKay.
Obopyoosanue.: CBETOBOM MHKPOCKOII,
MUKPOTIPETIapaThl
3.3 | ®epMeHTHI — depMeHTBI — OMOIOTHYECKHE PackpsiBaTh conepkaHue TEpPMUHOB U
Ononornyeckue KaTaau3aTophl. MOHSTHI: PepPMEHTBI, aKTUBHBIN TIEHTD,
KaTaln3aTophl Crpoenue epMeHTa: aKTUBHBIN IEHTP, | CyOCTpaTHas CHeU(PUIHOCTD,

cybcTpaTtHas CreU(pUIHOCTD.
KodepmenTsl. Buramunsl.
Otnnuust epMeHTOB

OT HEOPTaHMYECKUX KaTaIn3aTOPOB.

KO(hepMEHTHI, OCITKN-aKTUBATOPHI U
OEJIKU-UHTUOUTOPHI.

VYka3biBaTh OTIMYUSA (EPMEHTOB

OT HEOPraHUYECKUX KaTaau3aToOpOB.
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Jemoncmpayuu:

Tabnuyer u cxemwvr: «CTpoeHUE
bepmeHnTay.

Obopyoosanue.: 060pynoBaHUE
JUISl TIPOBEICHUST HAOJIOICHHU,
U3MEPEHUH, SKCIIEPUMEHTOB.
Jlabopamopnusie u npakmuueckue
paoombut:

JlaGoparopnas padora Ne 1. «M3yuenue
KaTAIUTUYECKON aKTHBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMUJIa3bI
WIM KaTala3bl)»

OOBSICHATH POJIb PEPMEHTOB

B ()YHKIIMOHUPOBAHUU KUBBIX CUCTEM,
B MPOMBIIIIJICHHOCTH, B MEJUIIMHE,

B IIOBCEJHEBHOM >XHW3HU YEJIOBEKA

3.4

Yraesonsl. JInmmuael

VYri1eBopl: MOHOCaXapu/Ibl (TIIIOK03a,
pub03a u 1e30Kkcuprud03a), Tucaxapubl
(caxapo3a, JIaKT03a) U MOJIUCAXaPHIbI
(KkpaxMmall, TIIMKOTEH, EJIII0JI03a).
buonornyeckue QyHKIIUU yTIEBOIOB.
JIMnuabl: TPUTIULIEPHUIBI,
dbocdonmunuabl, CTEPOUIBI.
['unpodunbHO-TUAPOPOOHBIE CBOKCTBA.
buonornyeckue GyHKIUHA TUTTUIOB.
CpaBHeHHE yTIIeBOJIOB, OCITKOB U
JIMMHUIO0B KaK UCTOYHUKOB DHEPTHH.
Hemoncmpayuu:

Tabnuysl u cxemol: «YTICBOIBDY,
«JIurmawiy.

Obopyoosanue: 000pyIOBaHUE

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTHI: YTIIEBOAbI, MOHOCAXAPU/IBI,
JMCaxapubl, MOJIUCAXapHUIbl, TIIOK03a,
pubo3a, ne3okcupudo3sa, caxaposa,
JaKTO3a, MaJIbT0O3a, IEJUTI0N03a
(kmeTyaTka), Kpaxmal, TJIMKOTeH;
JUTUbI, TPUTTIULEPUIbI (KUPBI, Macia),
dbochonmunubl, CTEPOUIHI.
XapakTepu30BaTh YIIEBOIbI, JIAHIBI
KaK KJIaCCOPTaHMYECKUX COCITMHCHU.
KnaccudummpoBaTs yriaeBoabl U JTATTHABI
M0 CTPOCHHUIO; IEPEUUCTATh (PYHKITUN
YTIEBOAOB U JTUTHIOB.

CxemaT4ecku n300paxaTh CTPOCHHE
MOJICKYJI YTJIEBO/IOB, JIUIIHIOB
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JUISl TPOBEICHUST HAOJIIOICHHH,
U3MEPEHUH, IKCIIEPUMEHTOB

3.5 | HykneuHoBbie Hyxnennossie kucnotsl: JJHKu PHK. PackpeiBaTh conep:kaHue TEPMUHOB U
KUCIOTHI. ATO Hyxneotuasl — MOHOMEPSHI MOHSTHI: 1€30KCUPUOOHYKIEMHOBAS
HYKJIEMHOBBIX KUCIIOT. CTpoeHue u kucnota (JJHK), pubonyknennoBas
dbynkuun JITHK. Ctpoenue u pyHKImm kuciora (PHK), nykneotus,
PHK. AT®: cTtpoenue u GpyHKUIUU. MOJIMHYKJIEOTUAHAS LIEIb
Hemoncmpayuu: (MOAMHYKIIEOTH]T), KOMILJIEMEHTApPHOCTD,
lopmpemuwi: [1x. YorcoH, @. Kpuk, dbynkuun JIHK (xpanenue u nepenaya
M. Vunkusnc, P. ®pankinuH. HACJIEICTBEHHOW MH(pOPMAIIHH); BUIbI
Tabnuysl u cxemol: PHK (undopmarnmonnas, TpaHcrnopTHas,
«Hyxneunosbie kuciotsl; JJTHK», pubocomaibHas); ageHo3uHTpudochar
«buocunres 6enka», «CTpoeHue (AT®), makpospruyeckas CBs3b.
MouteKysiel ATD». XapaKkTepu3npoBaTh HYKIECUHOBBIE
Obopyoosanue: CBETOBOW MUKPOCKOII, KHCJIOTBI KaK XUMUYECKUE COCIUHEHUS U
MHUKPOIIpEInapaThl HOCUTEIIH HACJIEACTBEHHOU
uHopMaImm.
OTmeuaTh OCOOEHHOCTH CTPOEHUS
MoJiekyn HykinenHoBbIX kucioT (JHK,
PHK) u AT®.
CxeMaTtnuecku U300pakaTb CTPOCHUE
HYKJICOTU0OB, MOJIEKYJl HYKIEMHOBBIX
kucinor, ATD
3.6 | Ucropus u MeTOIBI [{uTomorust — Hayka O KJIETKE. PackpeiBaTh conep:kaHue TEPMUHOB U

M3yYECHUS KIETKHU.
Knerounas teopus

Knerounas Teopust — npumep
B3aUMOJEHCTBUS UAeH U (PaKTOB
B HAYYHOM NO3HAHUH.

MTOHATHUM: KJIETKA, [IUTOJIOT S,
PaCKpBIBaTh COJICPIKAHUE TTOJ0KEHUM
KJIIETOYHOU TEOPHH.
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Metoabl U3y4eHUs! KIETKH.
JHemoncmpayuu:

Iopmpemur:

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

M. Ineiinen, K. bap, P. Bupxos.
Obopyodosanue. CBETOBOM MUKPOCKOII,
MUKpOIIpenapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX NOAKTEPUATIbHBIX KJIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu

KJICTOK, ITOJIYYCHHBIC C ITIOMOIIbBIO
CBCTOBOTI'O U JICKTPOHHOTO MUKPOCKOIIa

[lepeuucnsaTe U xapakTepru30BaTh
OCHOBHBI€ METOJIbl U3yUCHHUS KICTKU:
(IpUrOTOBJIEHUE CPE3OB,

OKpallMBaHUE, MUKPOCKOIIUPOBAHHUE,
HEeHTPU(YrupoBaHue, KyJIbTUBUPOBAHUE
KJIETOK W TKaHEeM)

3.7

Kietka
KakK I€JIOCTHAsA
JKUBasg CUCTEMA

KieTka kak nienoctHast xKuBasi CUCTEMA.
OO0mue MpuU3HaKM KIETOK: 3aMKHYTas
HapykHast MemOpaHa, moJsiekyisl JJHK
KaK T€HETUYECKHI anmapar, cucreMma
cuHTe3a Oenka. TUmbl KIeToK:
DYKApUOTUYECKAS] U MPOKAPHUOTHYUECKAS.
Oco0EeHHOCTH CTPOCHUS
IIPOKAPUOTUYECKOUN KIIETKHU.

Krnerounas crenka Gaktepuii. CTpoeHue
YKapUOTHUECKOM KieTKU. OCHOBHBIE
OTJINYMS PACTUTENIBHOM, )KUBOTHOU U
rpubHO KiIeTku. [loBepXHOCTHBIE
CTPYKTYpPBI — KJIIETOYHAsI CTEHKA,
TJIMKOKAJIMKC, UX (PYHKITUH.
[Tna3maTuueckas MeMOpaHa, ee CBOMCTBa
U QyHKIHY.

PackpbiBaTh conepxaHue TEPMUHOB U
MOHATHI: KJIETKH (SyKapHOTHYeCKas,
MpOKapUOTHYECKas ), MIa3MaTuyecKas
MeMOpaHa (T1azMangemMMma), TITHKOKAINKC,
TPAHCTIOPT BEUIECTB (IMTACCUBHBIM,
aKTUBHBIN ), SHIOIIUTO3 ((paronuros,
MUHOIIMTO3), SK30IMTO3, KIETOYHAs
CTEHKA, HYKJICOU]I.

CpaBHUMBaATh MEXAYy COOOM
AYKapUOTHYECKUE U MTPOKAPUOTHUECKUE
KJIETKH; OTMEYaTh CXOJACTBO U Pa3IHUHUs
B CTPOEHUU KJIETOK OaKTepui,
YKUBOTHBIX, PACTEHUU U IPUOOB
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Jemoncmpayuu:

Ilopmpemuwi: A. JleBeHryk, P. I'yk,

T. [lIBann, M. llneiinen, K. bap,

P. Bupxos.

Tabnuyst u cxemol: «CTpoeHue
AYKapUOTUYECKON KIETKNY», «CTpoeHue
KUBOTHOM KJIETKN», «CTpoeHHE
pacTUTeNnbHON KIETKNY, «CTpoeHue
MIPOKAPUOTHUUECKON KIICTKUY.
Obopyodosanue. CBETOBOH MUKPOCKOTI,
MUKpOIIpEnapaTbl paCTUTEIbHBIX,
KUBOTHBIX M OaKTepUATIbHBIX KIETOK

3.8

Ctpoenue
AYKapUOTHYECKOM
KJIETKU

[MuTomna3zma u ee OpraHoUIbI.
OnHnomeMOpaHHbBIE OPTaHOUIBI KIICTKH:
OIIC, anmapat "'oiabaKu, TU30COMBI.
[TomyaBTOHOMHBIE OpTraHOU bl KJICTKHU:
MUTOXOHJIPUHU, TIIIACTUIBI.
[IpoucxoxaeHne MUTOXOHIPUN U
mIactud. Buaslimractus.
HeMemOpaHHBIC OpPraHOUIBI KICTKH:
pHUOOCOMBI, KJICTOYHBIN IIEHTD,
HEHTPUOJIH, PECHUUKH, KTy TUKH.
OYHKIIUA OPTaHOUIOB KJICTKH.
BxaroueHus.

S npo — perynsTopHbIi NEHTP KIETKH.
Ctpoenue sizpa: sjaepHas 000JI04Ka,
Kapuoruia3Ma, XpOMaTHH, SPBIIIKO.

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTHI: IUTOIUIa3Ma, OPTaHOUIBI,
sHomuIazmMatudeckas cethb (DI1C),
anmapat ["onbmku, TH30COMBI, BaKyOIb,
MUTOXOHAPUH, TUTACTH]IBI (XJIOPOTLIACTHI,
XPOMOTIIACTHI, JIEUKOIJIACTHI),
prUOOCOMBI, MUKPOTPYOOUKH, KICTOUHBIH
HEHTp (LIEHTPOCOMA), PECHUYKH,
KTYTUKH, BKIIOYCHHUS, SAPO, SAepHas
000JI04Ka, Kapuoria3Ma, XpOMaTHH,
AJIPBIIIKO, XPOMOCOMBI.

OnuchIBaTh CTPOEHUE DYKAPUOTUUECKOM
KJIETKU 110 N300paKEHUSIM H

Ha MUKpoTpernaparax;
KJIaCCU(DHUIIMPOBATH OPTaHOUIBI
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Xpomocombl. TpaHCTIOPT BEIIECTB

B KJICTKE.

JHemoncmpayuu:

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

T. [lIBann, M. llneiinen, K. bap,

P. Bupxos.

Tabnuyst u cxemor: «CTpoeHue
AYKapUOTUYECKON KIETKNY», «CTpoeHue
KUBOTHOM KJIETKN», «CTpOoeHUE
pacTUTeNbHON KIIETKNY, «CTpoeHue
MPOKAPUOTHIECKON KIICTKUY,
«CTpoeHue siapa KIETKN.
Obopyodosanue. CBETOBOH MUKPOCKOII,
MUKPOTMPENapaThl paCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnysie u npakmuueckue
pabomut:

Jlabopatopnas pabora Ne 2. «13yuenue
CTPOCHHUS KIJIETOK PACTEHUM, )KUBOTHBIX U
OaKTepHii MO MEKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpEnapaTax U UX OMHUCAHUE

B 3aBUCHMOCTH OT OCOOCHHOCTEHN X
cTpoeHus (0IHOMEeMOpaHHbIE,
JByMEMOpaHHbIE, HEMEMOpPaHHbIE);
ONUCHIBATh (QYHKIMU KaKJIOTO
OpraHouja B KJIETKE.
XapakTepu30BaTh KJIETOYHOE PO KaK
MECTO XpaHeHus, nepeaayu (yIBoeHue
XpOMOCOM) U peallu3aluu
(TpaHCKpUIILIKSA ) HACJIEICTBEHHON
uH(pOpMAIH KIETKH.

[lepeuncnsiTh U ONMUCHIBATH KOMITOHEHTHI
a1apa U ux QyHKIuY;

CxeMaTuyHO M300paxaTh CTPOCHUE
PACTUTEIBHON U KUBOTHOM KIIETKHU.
OOBACHATH OMOJIOTUYECKOE 3HAUCHUE
TPAHCIOPTA BEIIECTB B KIETKE

Hroro gacos mo reme 8

Tema 4. ) Ku3HeaeATeJILHOCTH KJICTKH

4.1 | KoHTtponbHas paboTta 2
Ne1 "Xumunueckuni
coCcTaB U CTpoeHue

knetkun "O0OMeH
BCIIICCTB.

OOMEeH BelecTB, WA METa00IU3M.
Accummisinus (MIacTUYECKUil OOMEH)
U TUCCUMIIANNS (SHEPTETHUECKUM
00MEH) — JIB€ CTOPOHBI €IMHOTO

PackpsiBaTh coiep:kaHlEe TEPMUHOB U
MOHSTUN: OOMEH BEIIECTB U
npeBpanieHue Heprun (MeTadboau3m),
ACCUMMJIALIMS, TIJIACTUYECKUM OOMEH,
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InacTuueckuit
oomen. ®orocuHTes.
XEMOCHHTES

39



depnepanbHasa paboyasa nporpamma | buonorus. 10-11 knaccel (6a3oBbiN

npouecca Meradbonusma. Posb 3ak0HOB
COXpPAHEHHUS BEIIECTBA U YHEPTUU

B MOHUMaHUM MeTabonmu3zma. Tumsl
oOMEHa BeIEeCTB: aBTOTPO(QHBINA U
rereporpodHbiii. Pons dhepmeHTOB
B 0OMEHE BEIIECTB U MIPEeBpaIlieHUU
sHepruu B kieTke. DOoTOCUHTES.
CgeroBas v TeMHOBas1 (a3bl
dotocunTesa. Peakiuu porocuHTesa.
O¢ddexTuBHOCTD POTOCUHTESA.
3HaveHue (OTOCUHTE3A JJISI )KU3HU
Ha 3emsie. BiausHue ycioBuii cpenbl
Ha (OTOCUHTE3 U CMOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTHU Y KYJIbTYpPHBIX
pacTeHUM.

XeMOCHHTE3. XEMOCHUHTE3UPYIOIIUE
OakTepun. 3HaUCHUE XEMOCUHTE3a
JUIA )KU3HHU Ha 3eMiie.
Hemoncmpayuu:

Ilopmpemuwi: K. A. Tumupszes.
Tabnuysl u cxemvl: «XJIOPOTLIACTY,
«DoTocuHTE3»

JTUCCUMWISIIUS, SHEPTETUYECKU OOMEH,
dboTocunTes, PoToNNU3,
dbochopunupoBaHue, MEPeHOCUUK
MPOTOHOB, XEMOCHUHTE3.

OmnuceiBaTh (OTOCUHTES, MPOIECCHI,
MPOTEKAIOLINE B CBETOBOM U TEMHOBOM
daze.

BBISBISTE TPUUMHHO-CJICICTBEHHBIE
CBSI3U MKy TIOTJIOIIICHUEM COTHEYHOM
SHEPTHH XJIOPOPUILIIOM U CUHTE30M
Monekyn ATO.

CpaBHMBATh UCXOJHBIC BEILIECTBA,
KOHEYHBIE TPOIYKTHI U YCIOBUS
MPOTEKAHUS PEAKIIUI CBETOBOU U
TEMHOBOU (ha3bl POTOCUHTE3A;
CpaBHUBaTHh (POTOCMHTE3 U XEMOCUHTES.
OnenuBath 3HaUCHUE (POTOCHHTE3A U
XEMOCHHTE3a JJIs1 )KU3HU Ha 3eMiie

4.2

DHepreTUYeCKui
oOMeH

DHepreTuyecKuii 0OMEH B KIIETKE.
Pacuienienyie BeniecTs, BbIICICHUE U
AKKyMYJIMPOBAHHUE YHEPTUU B KIIETKE.
DTarbl YHEPTETUYECKOTO 0OMEHA.
I'mukonus. bpoxeHuen ero BUAbL

PackpsiBaTh coJiepaHU€ TEPMUHOB U
MOHSITUNA: SHEPTEeTUUECKUI OOMEH,
TJIMKOJIU3, MOJIOYHOKHUCIIOE OpOKEHHE,
CIIUPTOBOE OpOXKEHUE, OMOJIOTUYECKOE
OKHUCJIEHUE, KJIETOYHOE JbIXaHUe,

40



depnepanbHasa paboyasa nporpamma | buonorus. 10-11 knaccel (6a3oBbiN

Kucnoponnoe okucinenue, uim
KJIeTOYHOE JbixaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IPHEKTUBHOCTD
HHEPreTUYeCcKOro oOMeHa.
JHemoncmpayuu:

Tabnuyvt u cxemwvi: « TUTBITUTAHUY),
«Metabonuzm», «MUTOXOHAPHUAY,
«JHEPreTUYeCcKuii 0OMeH»

TUCCUMUIIAIHS, (PEepMEHT.
XapakTepu3oBaTh OOMEH BEILIECTB U
IpeBpalleHue SHEPTrUun (MeTaboan3M)
KaK OJTHO UX CBOMCTB YKHUBOTO.
[lepeuncnars ocobeHHOCTH
TUTACTUYECKOTO U DHEPTETHYECKOTO
oOMeHa B KJIETKE; YCTaHaBIINBATh
B3aMMOCBSI3b MEXTy HUMHU.

Paznudate TUTIEI OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(MHBIN 1
reTepoTpOoHBIN.

OnuceIBaTh 3TAIbl YHEPTETUIECKOTO
oOMeHa (OArOTOBUTEBHBIH,
OCCKHUCIIOPOIHBIN, KUCIOPOIHBIN)

U CPAaBHUBATh UX MEXKIY COOOIi.
XapakTepu30BaTh PEaKIMy TITUKOIN3a,
OpO>KeHHMsI, KJICTOYHOTO JbIXaHUS;
BBISIBJISITH TPUYMHHO-CJICICTBEHHBIC
CBSI3M MEXKy TITUKOIM30M, KIE€TOYHBIM
JIIXaHUEM U CUHTE30M MOJeKya ATO.
CpaBHuBaTh 3PHEKTUBHOCTD
OECKHCIOPOTHOTO U KUCIOPOIHOTO
ATAToB

4.3

Bbuocunres Oeska

Peakuum MmaTpuuHOro cuHTE3A.
I'enetnueckast madopmanmst u JTHK.
Peanuzanus renernueckoi
uH(popMaLK B KIIETKE.

PackpsiBaTh coaepkaHue TEPMHUHOB
U MOHSITHUMN: T'€H, TCHETUUYCCKUM KO/I,
MaTPUYHBIN CUHTE3, TPAHCKPUIIIIHS,
TPAHCIALMA, KOJIOH, aHTUKOJIOH,
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I'eneTnyeckuid KO4 HEro CBOMCTBA.
TpaHCKpUIILIUA — MATPUYHBIN CUHTE3
PHK. Tpaucasuus — buocunTe3 6enka.
Oransl TpaHcasuuu. KogupoBanue
aMHUHOKHCIOT. Posib pubocoms
OuocuHTEe3e OciKa.

JHemoncmpayuu:

Ilopmpemuwi: H.K. Konb1os.

Tabauywvt u cxemor: «Ctpoenue JIHK»,
«CtpoeHue u GyHKIIMOHUPOBAHUE TCHAY,
«Cunres 6enkay, «Permmukanus JITHK»,
«['eHeTUEeCKUN KOIY.

Obopyodosanue. MOJIEIN- AaNITTUKAITTN
«¥Y nBoenne JJHK u tpanckpunuus»,
«buocunTe3 OeIKaY

pubocoma, lIEHTpaJibHAsI I0rMa,
MOJICKYJIsIpHasi OMOJIOTHSI.

OnpenensiTh CBOWCTBA TEHETUYECKOTO
KoJia (TPUILIETHOCTh, OJTHO3HAYHOCTb,
BBIPOXK/ICHHOCTh, YHUBEPCATBHOCTb,
HETEePEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OmnuchIBaTh ATaIbl peain3aluu
HaCJIEJICTBEHHON UH(POpMAIINH B KIIETKE.
CpaBHUBATh PEAKIIMU MATPUIHOTO
cuntezaMoiekyn PHK u 6enka B kietke

4.4

Hexnerounsie
(bOpPMBI KUZHH —
BUPYCHI

Hexknerounsie (opMbl KU3HU — BUPYCHI.
Hcrtopust OTKpbITHS BUPYCOB

(. W. ViBanoBckwmii). OcobeHHOCTH
CTPOEHUS U KU3HEHHOTO [IUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrenui,
YKUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIC
BUpycamu. Bupyc nmMmmyHoneduimra

yenoBeka (BUY) — Bo3Oynurens CITM/]a.

OOpartHas TpaHCKPUIIIIKSA, pEBEpTa3a u
uHTerpasa. [Ipodunakruka
pactpocTpaHeHHsS BUPYCHBIX
3a00JIeBaHUI.

PackpbiBaTh conepikaHne TEPMUHOB U
MOHSTHI: BUPYC, BUPYCOJIOTHUS, KATICUI,
O6aktepuodar, BUpyc UMMYHOAeDHUITUTA
yesnoBeka (B Y), oHKOTeHHBIE BUPYCHI.
XapakTepu30oBaTh BUPYCHI KaKk
HEKJIETOUHYIO ()OpPMY KHU3HU;
OCOOEHHOCTHU CTPOEHUS U
KU3HENIEATETLHOCTH BUPYCOB.
OnuceiBaTh JKU3HEHHBIM [IUKJI BUPYCOB
UMMYHOIe(PUITNTA YeIOBEKA; pa3IniaTh
Ha pucyHkax BTM ((Bupyc TabauHOi
Mo3auku), bakrepuodar, BUY.
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Jemoncmpayuu:

Iopmpemuwi: J1. 1. IBaHOBCKM.
Tabnuyet u cxemol: «Bupycei»,
«bakrepuodaruny; «CtpoeHue u
XKU3HEHHBIN UK Bupyca CIIM/a,
OakTepuodaray.

Obopyoosanue: MOACIb CTPYKTYPbI
JHK; MarauuTHas MoAelb-anIInKaIus
«CTpoeHHE KIETKU»

OOOCHOBBIBaTH U COONIOAATH MEPHI
npO(HUIAKTUKN PaCTIPOCTPAHEHUS
BUPYCHBIX 3a00JIeBaHUN
(pecniupaTOpHBIE, KETy10YHO-

KHIIICYHbIE, KJICIEBOU 2HIE(DaNUT,
BUY-undexums)

NToro yacoB 1o teme

6

Tema 5. Pa3MHOKeHMe W WHIWBHIyaJbHOE pa3BUTHE OPraHM3MOB

5.1

KoHTponbHas
paboTta Ne2
"XXusHepeaTenbHOC
Tb KNneTku".

JKy3HeHHBIN HUKIT
KJeTku. Jlenenue
KJIETKH. MHUTO3

1

KneTouyHbIN MK, WX )KU3HEHHBIN ITUKJT
kietku. Marepdasza u MUTO3.
[Ipomeccel, mpoTekaroire B uHTEepdase.
Penukanus — peakuusi MAaTpUIHOTO
cunresa JJHK. Ctpoenue xpoMocom.
XPpOMOCOMHBIN HAOOp — KAPHUOTHII.
JIMIITONAHBIN Y TanIoOuIHbINA
XPOMOCOMHBIE HA0OPBI. XPOMATH/IBI.
[{uTOJIOTHYECKME OCHOBBI PA3MHOKEHHUS
Y UHJIMBUIYaJIbHOTO Pa3BUTHS
OpraHu3MoOB. [/[eJIeHrEe KIIETKH — MUTO3.
Cranun muto3sa. [Ipoueccsi,
MPOUCXOISIIAE HA PA3HBIX CTATUAX
MHUTO3a. bronornyeckuii CMbICII MUTO3Q.
[Iporpammupyemasi rubeb KISTKH —
aroITo3.

PackpbiBaTh coniepkaHre TEPMUHOB U
MOHSITHI: KJIETOYHBIN UK, HHTEp(da3a,
peayIUIMKaLKs, XpOMOCOMa, KapUOTHII,
rarJIOUJHBIN, JTUIIIOUIHBIN
XPOMOCOMHBIN HAOOp, XPOMATHIbI;
MHUTO3 €T0 cTajauu: npodasa, meradasa,
anadasa, tenodasa.

OnuceIBaTh JKU3HEHHBIA UK KIETKU;
MEPEUUCTISATh U XapaKTepU30BaTh
MEPUOJIBI KJIETOYHOTO ITUKJIA,
CpPaBHUBATh UX MEX1Y COOOH.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapUOTHIIOB OPTAaHN3MOB, CPABHUBATH
XpPOMOCOMHBIE€ Ha0OPbI KJIETOK.
CpaBHUBATH CTAJIUU MHUTO3A.
Pa3znuuaTek Ha MUKpompemnapaTax
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Jemoncmpayuu:

Tabauywvl u cxemol: «KIETOUHBIN ITUKIT,
«Permukanus JJHK», «Ctpoenue
XpPOMOCOMBI», «K MUTO3); MarHUTHas
MOeb-anTuInKaius «Jleaenue KieTkuy;
moaenb JIHK.

Obopyodosanue: CBETOBOH MUKPOCKOT U
MuKkporpemnapat «KaprokuHes B KJIeTKax
KOpEIIKa JIyKa.

Jlabopamopnusie u npakmuueckue
pabomut:

JlaGoparopnas pabota Ne 3.
«Ha0mroienre MUTO3a B KIIETKaX
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKPOIIpENnapaTax»

Y PUCYHKaXx CTaJuy MUTO3A.
PackpbIBaTh OMOJIOTMYECKUIN CMBICI
MHTO3a

5.2

DopMbl
Pa3MHOXKEHUS
OpraHU3MOB

®opMBI pa3MHOKEHHUS OPTaHU3MOB:
0ecroj0€e U I0JI0BOE.

Bupl 6ecrionoro pa3MHOKECHUS
JleJIeHE HaJBOE U ITOYKOBAHUE OJHO-
¥ MHOTOKJIECTOYHBIX, CITOPOOOpa30BaAHHE,
BEreTaTHBHOE PAa3MHOXKCHHE.
HckyccTBEHHOE KIIOHUPOBAHUE
OpraHU3MOB, €T0 3HAUCHHE
JUTSCEICKIIMH.

[TomoBO€ pa3MHOKEHUE, €r0 OTIINYHUA
OT OeCIoJIoro.

Hemoncmpayuu:

PackpsiBaTh coliepaHuE TEPMUHOB
Y TIOHATHUM: Pa3MHOKEHHE, KIIOH,
MOJIOBBIE KJIETKU (TaMETHhI),
AUIEKIIETKA, CIEPMATO30M 1, 3Ur0Ta,
JIeJIEHUE HAaJIBOE, IOYKOBAHMUE,
criopynsanus, pparMeHTanus,
BETre€TaTUBHOE Pa3MHOXKEHUE,
CEMEHHOE Pa3MHOKEHHE, OIbUICHUE,
JIBOMHOE OIJI0JIOTBOPEHUE, MOJIOBbIE
JKeJe3bl, CECMCHHUKH, SIMUYHUKU,
OIIOOTBOPEHHE (HAPYIKHOE,
BHYTPEHHEE).
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Tabauywvl u cxemol: «OopMbl
Pa3sMHOXXEHUS OPraHU3MOBY, «JlBOWHOE
OIUIOJOTBOPEHUE YIIBETKOBBIX
pacteHuiny, «JlemeHue KIeTku
OakTepuny, «BeretaTuBHOE
pPa3MHOXKEHUE pacTeHUui», «CTpoeHue
MMOJIOBBIX KJIETOK)

XapakTepu3oBaTh 0COOCHHOCTH

¥ 3HaYeHHEe OECIIOIOTO U MOJIOBOTO
crioco00B pa3MHOKEHHS.

Boiensate Buabl 6€Crosnoro
Pa3MHOXCHHUS; BBISIBIISTH B3aUMOCBSI3U
MeXIy opMaMu U criocodamu
pPa3MHOXKCHHS, U X OHOJIOTHYECKUM
3HAYCHUEM.

BnaaeTs mpuémMamMu BereTaTUBHOTO
Pa3MHOXCHHS KYJIbTYPHBIX pacTEHUH
(Ha IprMepe KOMHATHBIX ).
XapakTepru30BaTh MOJIOBBIC KIETKH:
STULIEKIICTKH, CTIEPMAaTO30U/IbI;
BBISIBJIATH OCOOCHHOCTH

UXCTPOCHUS

5.3

Meiios

Meito3. Ctaguu meiio3a. [Iponeccsl,
MPOUCXOAAIINE HA CTAIUSIX MeHo3a.
[loBennenrne XxpoMOCOM B MEHMO3€E.
Kpoccunrosep. buonornuecknii CMbICI
Y 3HAYCHUE MEHO03a.
Hemoncmpayuu:

Tabnuyvl u cxemol. «J1eICHUCKICTKI,
«Meio3y.

Obopyoosanue: moaens JIHK;
MarHuTHas MO/IEb-anTUTMKaIHs
«JleneHue KIeTKn»

PackpsiBaTh coliepaHue TEPMUHOB U
MOHSATHM: MEHO03, KOHBIOTAIU
XpPOMOCOM, IEPEKPECT (KPOCCHUHTOBED)
XpPOMOCOM, TaMETHI.

XapakTepu30BaTh MEMO3 KaK CIIOCO0
KJIETOYHOT'O JEJIECHUS; OMUCHIBATh MEi103
10 CTaJusAM; CPAaBHUBATh CTAIMM Mei03a
U MHUTO3a.

PaznuuaTth Ha pUCyHKax CTaauu MEN03a;
pacKpbIBaTh OMOJIOTMYECKOE 3HAUYCHHE
Meio3a
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5.4 | O6pa3oBaHue u l'amerorenes — nporecc 0Opa3oBaHUs PackpsiBaTh copepkaHue TEPMUHOB U
Pa3BUTHE MOJOBBIX MOJIOBBIX KJIETOK Y>KWBOTHBIX. MOHSITUI: TaMETOTeHE3, CIIEPMATOTeHE3,
KJIETOK. [TonoBblie xene3bl: CEeMEHHUKU U OOreHe3, CIIEPMATO30H ], aKpOCOMa,
OnuogoTBOpeHue suaHuKd. OO0pa3oBaHUe U pa3BUTHE SUIEKIIETKA, TTOJISIPHBIC TEbIIA.

IIOJIOBBIXKJIETOK — raMeT (CIIEpMaTo30U/1, | XapaKTepru30BaTh 0COOCHHOCTH
SIMIEKIIETKA) — CIiepMaTOreHe3 u raMeToreHe3a y sKUBOTHBIX M €T0 CTaJuu;
ooreHe3. OCOOEHHOCTH CTPOCHUS TMIOJIOBBIC KJIETKH >KUBOTHBIX U OMUCHIBATH
SIMIIEKIJIETOK U CTIEPMATO30HI0B. MPOIIECC UX PA3BUTHUS.

OmnongorBopenue. [laprenorenes. CpaBHUBATh CLIEPMATOT'€HE3 U OOTEHES.
Jlemoncmpayuu: OnuchIBaTh OIJIOI0TBOPEHHE,

Tabauyst u cxemol: «IIpsMoen HempsiMoe | OMOIOTMYECKOe 3HAUEHHE

pasButuey, «['ameTorenes OTLJIOIOTBOPEHHUS

y MJICKOTMTAIOLIUX U YETOBEKA.

Obopyodosanue: Mosienb MeTada3zHoM

XpOMOCOMBI, MUKPOCKOTI,

MUKpornpenapathl «CrepMaTo30H bl

MJICKOITUTAIOIIETOY, «SNIeKIIeTKa

MJICKOTTUTAIOIIET 0.

Jlabopamopnusie u npakmuueckue

pabomut:

Jlabopatopnas padota Ne 4. «3yuenue

CTPOEHHMS MOJIOBBIX KJIETOK HAa TOTOBBIX

MUKpOTIperapaTax»»

5.5 | UnauBuyanpHOE NunuBuayanbHOe pa3BuTHE (OHTOreHe3). | PackpeiBaTh copep:kaHue TEPMUHOB
pa3BUTHE OMOpHOHAIILHOE Pa3BUTHE Y TOHSITUI: OHTOTEHE3, SMOPHUOTrEHE3,
OpraHu3MoOB (amOpuorenes). Itarnbl SMOPUOHAIIBHOTO | 3UT0TA, APOOJIeHUE, 0JIaCTOMEDHI,

Pa3BUTHUA Y IO3BOHOYHBIX JKUBOTHBIX!

MopyJia, 0jacTysa, 0JacToLeNb,
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npoOseHne, racTpysIsiys, OpraHOreHes.
[HocTamOpuoHabHOE pa3BUTHE. THUITBI
NOCTAIMOPUOHAIBHOTO Pa3BUTHSL:

npsiMoe, He MpsiMoe (JINYMHOYHOE).
Bnustaue cpenbl Ha pa3BUTHE
OpPraHu3MoB; (PaKTOPHI, CIIOCOOHBIE
BBI3BIBATh BPOJKJICHHBIC YPOJCTBA.

Poct u pa3Butue pactenuii. OHTOTEHE3
IIBETKOBOT'O PAaCTCHHSI: CTPOCHUE CEMCHH,
CTaJluy Pa3BHUTHAI.

Hemoncmpayuu:
Tabnuyer u cxemol: «OCHOBHBIE CTAIUU

OHTOI'CHC3a», «Hp}IMOC " HCIIPAMOC
Pa3BUTHUCH, «I[BOﬁHOG OILIOAOTBOPCHUC
YOBCTKOBBIX paCTeHHﬁ)>

racTpyJja, HelpyJa, OpraHOTE€HE3;
3apOJIBITIIEBBIC JIUCTKHU: KTOIEPMa,
Me30JiepMa, SHTOAEPMa;
MOCTAIMOPHUOHAIIBHOE Pa3BUTHE: TMPSIMOE
U HernpsiMoe (JIMYUHOYHOE); MeTaMopd 03,
Meracropa, MUKpOCTIopa, IbIIbIIEBOE
3€pHO, CTICPMHUH, 3aPOJIBIIIEBBIA MEIIIOK,
JIBOITHOE OTLIOJIOTBOPEHUE.

OnpenensaTs 3Tanbl SMOPUOHAIBEHOTO
pa3BHUTHSI XOPJIOBBIX HA CXeMaX U
npernaparax ¥ OIUChIBAaTh MIPOIIECCHI,
MIPOUCXOIAIINE HA KAKIOM dTarle.
CpaBHUBAThH NEPUOJIBI OHTOTCHE3A;
MPSIMOE U HENpSIMOe (JIMYMHOYHOE)
NOCTIMOPUOHANIEHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U APYTUX
XOP/IOBBIX.

OOBsICHATH OMOJIOTMYECKOE 3HAUCHUE
pa3BuTHs ¢ MeTaMop(ho30M;
OTPHUIATEIHHOE BIUSHUE aJTKOTOJIS,
HUKOTHHA U JIPYTUX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeJioBeKa.

OmnuceiBaTh MpPOLIECC IBOMHOTO
OTLTOIOTBOPEHMS Y IIBETKOBBIX
pacTeHun

HToro uacoB nmo Teme
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Tema 6. HacjieacTBEHHOCTh H M3MEHYUBOCTH OPraHM3MOB

6.1 | ['eneTnka — Hayka 1 [Ipenmer n 3aaa4M T€HETHUKH. PackpsiBaTh copepkaHE TEPMUHOB U

0 HaCJIeICTBEHHOCTH Ponb nuronoruu u sMOpuosgoruu MOHSITUMN: T€H, TEHOM, T€HOTHII, ()EHOTHII,

Y U3MEHYUBOCTU B CTAHOBJICHWHU F'eHETUKHU. Bkian XPOMOCOMBI, aJlJIebHbIE T€HbI (AJJIEIN),
POCCUNCKUX U 3apyOEIKHBIX YUCHBIX B TOMO3UI0Ta, TE€TEPO3UT0Ta,
pa3sBUTHE T€HETUKH. METONBI TECHETUKN | JOMUHAHTHBINA MIPHU3HAK (T€H),
(ruOpUI0TOTMYECKUH, PELECCUBHBIN MpU3HaK (I'eH), YUcTas
UTOT€HETUYECKU U, MOJIEKYIISIPHO- JIUHUS, TUOPU]L.
TeHETHUYECKHM ). [lepeyucnsaTe u XapakTepu3oBaTh
OCHOBHBIE T€HETUYECKUE TTOHITHS. METO/bI TEHETUKU: THOPHUIOIOTUUSCKUH,
['eneTnueckasi CUMBOJIHKA, UTOT€HETUYECKUM, MOJIEKYIISIPHO-
UCIIOJIb3yE€Masl B CXEMaX CKPEUIUBAaHUN. | TeHETHYECKHi; JOMUHAHTHBIE U
Jemoncmpayuu: pELECCUBHBIE IPU3HAKU PACTEHUN U
Ilopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. . Basunos, C. C. YeTBepHUKOB, ITonp30BaThCS TE€HETUYECKOM
H. B. Tumodees-PecoBckuii. TEPMHUHOJIOTUEN W CHUMBOJIUKOW
Obopyoosanue: MOACIb- ANITUTUKAIUS JUISL 3aIIUCU T€HOTUIIMYECKUX CXEM
«MoHOTUOPHUIHOE CKPEITMBAHUEY, CKpELIMBAHUS
repbapuii «I'opox MoceBHOI

6.2 | 3akoHOMEepHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHUS PackpsiBaTh cofep:kaHuE TEPMUHOB

HacleJOBaHUS MPU3HAKOB, YCTAHOBIICHHbBIE Y TIOHATUI: MOHOTHOPHUIHOE

MPU3HAKOB. I'. MenneneMm. MoHorubpuaHoe CKpelrMBaHue, (PeHOTUIIHYECKUE

Mounoru6puaxoe CKpelllMBaHue. 3aKOHEeTNHO0Opa3us IPYIIIbl, THOPUIOTOTUYECKUN METO/I,

CKpellMBaHUE ruOpu10B epBoro nokosjeHus. [IpaBuno | uucTeie TUHUM, JOMUHUPOBAHUE TCHOB

JOMUHUPOBAHHUS. 3aKOH pacllerieHUs
MIPU3HAKOB. [ MIIOTE3a YUCTOTHI TAMET.
[TonHOEHM HEMONMHOE NOMHUHUPOBAHMUE.

(MoJTHOE, HETIOIHOE ), PacllleTICHHE
B IIOTOMCTBE.
OnuceiBaTh METOAUKY MTPOBECHUS
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Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabnuyet u cxemovl: «MoHOrHOpHUIHOE
CKPEIIMBAHUE U €r0 LIMTOTCHETUYECKAs
OCHOBa», «3aKOH PaCIIEIUIEHUS U €ro
LHUTOT€HETUYECKAS] OCHOBAY, «3aKOH
YUCTOTHI TaMET.

Obopyoosanue:

MoIeN-anTuKanuu « MoHOTHOpUIHOE
ckpeluBaHuey, «HenomnHoe
JTIOMUHUpPOBaHUE», TepOapuii «I'opox
IIOCEBHOM»

I'. MeHaeneMonbITOB M0 U3YYEHUIO
HACJIEOBAHUS OJHOM MMapbl IPU3HAKOB
y TOpOXa IIOCEBHOTO.

PackpsiBaTh conep:kaHue 3aKOHOB
€AMHO00pa3usi TuOPHUIOB MEPBOTO
IIOKOJICHUS U 3aKOHA PACIICIIICHHUS.
OOBSCHITH TUIIOTE3y YUCTOTHI TaMET.
3anuchIiBaTh CXEMbl MOHOTUOPHUIHOTO
CKpeIIMBaHUs, OOBSICHATH €TO
LIHUTOJIOTUYECKUE OCHOBBI U pelIaTh
TEHETUYECKUE 3a/1a4n

HA MOHOTHMOPHIIHOE CKpEIIMBaHUE

6.3

JlurubpunHoe
CKpEIIMBaHUE.
3aKOH HE3aBUCUMOTO
HAaCJIEJOBAHUS
IPHU3HAKOB

JlurubpuaHoe cKpeluBaHue. 3aK0H
HE3aBHCHUMOT0 HACJICIOBAHUS
npu3HaKoB. [{uToreHeTHYeCKe OCHOBBI
JTUTHOPHUIHOTO CKPEITUBAHMS.
AHaM3Upyoliee CKpeluBaHue.
Hcnonp3oBaHne aHATU3UPYIOMIETO
CKpEIIMBAHUS I ONpeIeTIeHuUs
Te€HOTHUIIa OCOOU.

Hemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabauywvl u cxemol: «JIurudpuaHoe
ckpenmuBanuey, «llutomornueckue
OCHOBBI IUTHOPUTHOTO CKPEIIIUBAHUSY.
Obopyoosarnue: MOAETb- ANTUIMKALTUS
«lurubpuaHoe CKpelrBaHue

PackpeiBaTh cojep:kaHue TEPMUHOB U
MOHSATUN: TUTUOPUIHOE CKpElBaHUE,
aHAJIM3UPYIOIEE CKPEIIMBAaHUE.
OmnuceiBaTh ONBITEI . MeHaens

110 U3YYEHUIO HACJICAOBAaHUS ABYX Map
MIPU3HAKOB Y TOPOXa IIOCEBHOTO.
PackpsiBaTh copepkaHue 3aKOHa
HE3aBHCUMOT0 HACJICIOBAHUS TTPU3HAKOB.
[IpuMeHATh MAaTEMAaTUYECKUN pacUeT
C MOMOII[BI0 METO/Aa IEPEMHOKEHHUS
BEPOSITHOCTEN U 3aITUCh C TOMOIIBIO
(ESHOTUITHYCCKUX PAIMKATIOB
pacuICIUICHUs NPU3HAKOB Y MMOTOMKOB
1o (PEHOTHUIY U TCHOTHITY.
3anuchiBaTh CXEMbl JUTHOPHUIHOTO
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CKpEIIMBaHUs, OOBSACHATH €ro
LIUTOJIOTUYECKHE OCHOBBI U PEIIaTh
TeHEeTHUUYECKHE 3aJ1a4d Ha TUTHOpUIHOE
CKpEILIMBAHUE

6.4

CrensieHsoe
HACJIEIOBAHUE
IPU3HAKOB

CuenyeHHOe HacJIeJ0BaHUE MPU3HAKOB.
Pabora T. MopraHna no cuerjieHHOMY
HaclieIoBaHuIo TeHoB. Hapyiienue
CLICTUICHUS T€HOB B PE3YJIbTaTE
KPOCCHUHTOBEpPA. XpOMOCOMHAs TEOPUS
HACJICICTBEHHOCTH.

I'eHeTnyeckue KapThl.
Hemoncmpayuu:

Ilopmpemuwr: T. Mopras.

Tabauywl u cxemovl: «Meio3y,
«I"eHeTHYECKUE KapThl pAaCTCHHUIA,
KUBOTHBIX U YEJIOBEKAY,
«B3aumMoelicTBre ayICIbHBIX T€HOBY.
Obopyoosanue: MUKpoTIpeniapaT
«dpozoduma» (Hopma, myTanuu GopMbl
KpPBUIbEB U OKPACKU TeJja), MUKPOCKOIL,
Mozenb-anmunkanus «llepexpéct
XpPOMOCOMY.

Jlabopamopnusie u npakmuueckue
paoombol:

Jlabopatopnas pabota Ne 5. «3yuenne
pe3yJabTaTOB MOHOTUOPHUIHOTO

U AUTHOPUTHOTO CKPEINBAHUS

PackpeiBaTh copepkaHne TEPMUHOB U
MOHATHUH: CIIETIJIEHHOE HACJIE€/IOBAHUE
MPU3HAKOB, PEKOMOUHAIIUS TE€HOB,
T€HETUYECKHUE KAPThl XPOMOCOM,
MOpraHu/a.

Ha3bpiBaTh OCHOBHBIE TTOJIOKEHUS
XpPOMOCOMHOM T€OpUH
HacyieacTBeHHocTH 1. MopraHa;
pacKphIBaTh COJEPKaHUE PAOOTHI

T. Moprana no CuerieHHOMY
HACJIEIOBAaHUIO T€HOB U IIPUYNHBI
HapyILIEHUs CLUCIUICHUSI MEXKAY T€HaMMU.
3anuchIBaTh CXEMbI CKPEIIMBAHUS

IIPY CLIETUIEHHOM HacCJEJ0BaHUH,
OOBSCHATH IPUYMUHBI PEKOMOUHAIIUN
T'€HOB, ONPEIEIIATh YUCIIO TPYIIII
CLCIUICHUS TEHOB; PEIIATh T€HETUYECKUE
3a71a4M Ha CLETUIEHHOE HACJIEOBAaHUE
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y Ip030¢ Uikl Ha TOTOBBIX

MHUKpOTIpenapaTax»

6.5 | ['eneTuka moura. I'eneruka noma. XpoMoCOMHOE PackpsiBaTh coznepkaHne TEPMHUHOB U
HacnenoBanue ONpeAEICHUE N0JIa. AyTOCOMBI U MOHSTUN: XpPOMOCOMHBIN HabOp,
IPU3HAKOB, IIOJIOBBIE XPOMOCOMBIL. [ OMOTaMETHBIE U | ayTOCOMBI, MOJIOBBIE XPOMOCOMBI,
CUEIJIEHHBIX C I10JIOM rETEPOraMeTHbIE OPTaHU3MBI. rOMOTaMETHBIN MOJI, T€TePOraMeTHBIN

HacnenoBanne npu3HaKkoB, CHEIUIEHHBIX | MOJI, CUEIJIEHHOE C MTOJIOM HacJie10BaHUE
C TOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBIICHATH IIUTOJIOTUYECKHE OCHOBBI
Iopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'O MEXaHU3MAa OIPEACICHUS
H.W. Basunos. 110J1a Y Pa3jIuYHbIX OPTaHU3MOB.
Tabnuysl u cxemol: «['eHeTka monay, CpaBHMBATh 3aKOHOMEPHOCTHU
«3aKOHOMEPHOCTH HACJIeI0BAHUS, HACJIeI0BaHUs IPU3HAKOB, CLETUICHHBIX
CUEIJIEHHOTO € MOoJ0M», «KapruoTuribl Y HE CUEIUICHHBIX CII0JIOM. Permars
YEJIOBEKa U KUBOTHBIX)» IT€HETUYECKHE 3a/1a4U Ha HACJIEJOBaHUE
CLEIUICHHBIX C TIOJIOM IIPU3HAKOB

6.6 | I3MEHYHBOCT®. HN3meHnunBOCTh. BBl N3MEHYMBOCTH PackpeiBaTh conep:kaHue TEPMUHOB U
Henacnencreennas HEHACJICICTBEHHAs! U HACJIECTBCHHASI. MIOHATUN: U3MEHYUBOCTD,

W3MEHYHUBOCTD Ponp cpenbl B HEHACIEACTBEHHOU HACJICCTBEHHAs! N3MEHYUBOCTb,

M3MEHUYMBOCTH. XapaKTEPUCTHUKA
MOAU(DUKAITMOHHON H3MEHUYUBOCTH.
BapuanmoHHbIli psaa M BapuanoHHAas
kpuBas. Hopma peakiuu nprsHaka.
KonnuecTBeHHBIE M KAUSCTBEHHBIC
MIPU3HAKK U UX HOPMA PEAKIIUU.
CaoiicTBaMOIU(PUKALIMOHHOM
W3MEHUYHUBOCTH.

HEHACJIEACTBEHHAsI U3MEHUYNUBOCTb,
MOAU(PUKAIIMOHHAS U3MEHYNBOCTD,
BAPHALMOHHBIN psi/i, BAPHUAHTA,
BApHALMOHHAS KpUBasi, IPU3HAK,
HOpPMa pEaKLINH, KOJUYECTBEHHBIE U
KA4EeCTBEHHBIE MPU3HAKH.
KinaccuduunpoBatb BUABI
W3MEHUYHMBOCTHU U BBISBIISITH UX
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Jemoncmpayuu:

Tabnuyst u cxemol. «Bunbl
U3MEHYUBOCTIY, «MoaupukanoHHast
U3MEHUYUBOCTH.

Jlabopamopnule u npaxmuueckue
paoombut:

Jlabopartopnas pabota Ne 6. «3yuenue
MOAU(DUKAITMOHHON U3MEHYHUBOCTH,
NOCTPOEHHUE BapUALMOHHOTO psija U
BApUALMOHHOU KPUBOW»

OunoJiornueckue 0COOEHHOCTH.
[TepeuuciaTe cBOMCTBA
MOAU(DUKATTUOHHON U3MEHUUBOCTH U

OOBACHATH €€ 3HaUCHHE VIS OPraHU3MOB.

Pa3nuuarhs KOJTMYECTBEHHBIE U
KAueCTBEHHBIE ITPU3HAKH; CTPOUTD
BAapUALIMOHHBINA P, BAPUALUOHHYIO
KpPUBYIO, BBIUUCISATH CPEAHEE 3HAUEHUE
MIpU3HAKa

6.7

HacnencrBennas
U3MEHYUBOCTD

HacnenctBenHnas, uim reHOTUIIMYECKAsS
u3MeHunBOCTh. KoMOnHaTHBHAS
M3MEHYMBOCTb. M€M03 U TTOJI0OBOM
IpoIecC — OCHOBA KOMOMHATUBHOM
U3MEHYMBOCTU. MyTalmoHHas
U3MEHYUBOCTb.

Knaccudukanus MmyTamnuii: TeHHBIE,
XpPOMOCOMHBIE, TEHOMHBIE.

YacroTra 1 IpUYKUHBI MyTALUAN.
MyTareHnnbie (HhaKTOpBHI.

3aKOH TOMOJIOTHUYECKUX PSAJI0B

B HACJIEACTBEHHOM U3MEHUYHUBOCTHU

H. . BaBunosa. BHesinepHas
HACJICICTBEHHOCTh U U3MEHYNUBOCTD.
Hemoncmpayuu:

Ilopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.
Tabnuywvl u cxemol: «MyTalmoHHas

PackpriBaTh comepkaHue TEPMHUHOB U
TTOHSATHI : HaCJIECTBSHHAS
W3MEHYMBOCTh, KOMOMHATUBHAS
M3MEHUYMBOCTb, MyTallUOHHAS
W3MEHUYUBOCTb, MYTaHT, MyTalllH:
IE€HHbIC, XPOMOCOMHBIE, TCHOMHBIE;
MOJTUIITIONINS, AHCYILJIOU NS, MyTareHbl.
XapakTepu3oBaTh HACJICICTBECHHYIO
N3MEHYUBOCTD; (POPMYJIHUPOBATH 3aKOH
TOMOJIOTUYECKHUX PSIJIOB

B HACJICJICTBEHHON M3MECHUYNBOCTHU

H. 1. BaBuioBa u 00OBsACHITH €TO
3HAYCHHEJISI OMOJIOTHU U CEJICKIIHH.
KnaccudunupoBath MyTaruu: TeHHBIC,
XPOMOCOMHBIE, TEHOMHBIE ¥ TTPUBOIUTD
MIPUMEPBI MyTALUM.

OOBACHATh MPUYMHBI BOSHUKHOBEHUS
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U3MEHYHBOCTBY.
Obopyodosanue. MUKPOCKOTI,
MuKpomnpemnapat «Jpo3zodpuna» (Hopma,
MyTanuu GOpPMBI KPBUIBEB U OKpacKa
TeJa); KOMHATHBIE PAaCTeHHUS C MEeCTPOi
OKpPAaCKOH JINCTHEB.

Jlabopamopnusie u npakmuueckue
paoombut:

JlaGoparopnas pabota Ne 7. «AHanu3
MyTalui y Apo30QuIIbl Ha TOTOBBIX
MUKpOIpernapaTax»

MyTaIuii, posib (GaKTOPOB-MyTareHOB.
CpaBHUBaTh BUIBl MYTAIMil; BBISBIATH
IIPUYMHBI HACJIEACTBEHHON
W3MEHYHBOCTH, WCTOYHHKH MYTarcHOB
B OKpY’Karoleu cpene (KOCBEHHO).
XapakTepru30BaTh BHESICPHYIO
HACJICJICTBEHHOCTh U M3MEHYUBOCTH

6.8

['eneTuka 4enaoBeka

I'enetuka yenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METObI TEHETUKH YeJIOBEKA:
reHeaJIOTUYECKHI, OJIM3HEIOBBIMH,
IUTOr€HETUYECKHU I, OMOXUMUYECKU,
MOJICKYJIIPHO-T€HETUYECKHU.
CoBpeMeHHOE OIpeIeICHUE TEHOTHUIIA:
MTOJJTHOTCHOMHOE CEKBEHUPOBAHHUE,
FEHOTUITUPOBAHUE, B TOM YHCJIE

¢ nomouieto [1I[P-ananu3a.
HacnencrBennsie 3a001eBaHUs
YeJIOBEKA: TCHHBIC 00JIe3HHU, 00JIC3HN

C HACJEACTBECHHOM
MPEIPACTOI0KEHHOCTHIO, XPOMOCOMHBIE
0one3nn. CoMaTHYECKHE U
FeHEPaTUBHbBIC MyTALIUH.

PackpbiBaTh coepxaHue TEPMUHOB U
MOHSTHI: KapUOTHIT YeTIOBEKa,
[IUTOTEHETUYECKUN METO/,
reHeaJIOrMueCKUil METO/1, POJIOCIIOBHEIE,
OJIM3HEIIOBBIA METO/I, HaCIEACTBEHHBIC
0oJe3Hu: (MOHOTCHHBIE,

C HACJIEACTBEHHOM
MPEeAPACTION0KEHHOCTHIO,
XPOMOCOMHBIE), MEAUKO-TEHETUYECKOE
KOHCYJIbTUPOBaHHUE.

[lepeyucnsiTb 0COOEHHOCTH U3YUYEHUS
T€HETUKH YeJIOBEKA; MPUBOJIUTh
MIPUMEPHI HACJIEICTBEHHBIX 00JIe3HEN
YeJI0BEKa, XapaKTepru30BaTh METOJIbI UX
npopUIaAKTUKN; 0OOCHOBBIBATH 3HAUCHHE
MEJIUKO-T€HETUYECKOTO
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CrtBosioBble KiIEeTKU. [[puHIMIBI
3I0pPOBOTO 00pa3a *KU3HH, TUATHOCTUKH,
NpOPUIAKTUKHN U JICYCHUSI TEHETUYECKUX
Oone3Hel. MenuKko-reHeTHYecKoe
KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEJIUIIMHCKON T€HETUKHU

B MIPEJIOTBPAIIICHUHU U JICYCHUHU
reHeTUYEeCKUX 3a00JI€BaHM UeIoBeKa.
Hemoncmpayuu:

Tabauywl u cxemol: «HacnemoBanue
pesyc-hakropay, «I'eHeTHKa TPy
KPOBUY.

Jlabopamopnusie u npakmuueckue
pabomut:

[TpakTuyeckast pabora Ne 2.
«CocTaBiieHHEe U aHAJIU3 POJAOCIOBHBIX
YeJI0BEKay

KOHCYJIbTUPOBAHHS.
BbISBIIATE U CpaBHUBATH MEKIY COOOM
JOMUHAHTHBIE U PELIECCUBHBIE NTPU3HAKU
4eJIOBEKA.

CocTaBiATh M aHAIM3UPOBATH
POJIOCIIOBHBIE YEIIOBEKA

Hroro gacos mo Teme 8
Tema 7. Cesiekuusi OpraHu3mMoB, OCHOBbBI OMOTEXHOJIOT UM
7.1 | Cenexius Kak HayKa 1 Cenekuys Kak HayKa U MPOLECC. PackpeiBaTh copep:kaHue TEPMUHOB

U TIporecc

3apoxaeHne CeNEKIUU U JOMECTUKAIUSL.
VYuenne H. U. BaBunosa o ueHrpax
MHOTO00pa3us ¥ MPOUCXOKIACHUS
KYJbTYPHBIX PACTCHU.

[eHTpBl NPOUCXOKACHUS JOMAITHUX
KUBOTHBIX.

Copr, nopoaa, mramm.

Y TIOHSITHM: CEJICKIUS, COPT, MOPO/JIa,
IITAMM, JOMECTUKALIHS, HIIH
OJIOMaITHUBAaHUE, [ICHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIX PACTCHUU U
JKUBOTHBIX, THOpHIU3ALINS,
HCKYCCTBEHHBIN OTOOP.
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Jemoncmpayuu:

Ilopmpemuwi: H. 1. BaBumnos.
Tabnuyet u cxemsbi: kapta «LleHTpHI
MHOT000pa3usi U MPOUCXOKACHUS
KyJIbTYpPHBIXpacTeHU», «[Topoas
JIOMAIITHUX JKHBOTHBIX», «CopTa
KyJIbTYPHBIX PACTCHUIAY.
Obopyodosanue.: MyJISHKU TUIOJIOB U
KOPHETUIOAO0B JTUKUX GOpM U
KyJIbTYPHBIX COPTOB PACTCHHIA,
repoapuit «CenbCKOX03SHCTBCHHBIC
pacTeHUs»

Ha3zbiBaTh ¥ cCpaBHMBATHh OCHOBHBIE
ATaIbl Pa3BUTHUS CEIICKIIUU.

N3narats yuenue H. 1. BaBunosa

0 LIEHTPaxX MPOUCXOKIECHUS KYJIbTYPHBIX
PaCTEHU; pa3anyaTh HEHTPHI HA KapTe
MHpa, CBA3BIBATH UX MECTOIOJIOKEHUE

C o4aramMu BO3HUKHOBECHUSAPEBHEUIIINX
[MUBUIN3AIUH.

CpaBHUBATh cOpTa KYJbTYPHBIX
pacTEHHM, MOPObI TOMAITHUX
KUBOTHBIX U UX JTUKAXIPEIKOB.
OueHuBaTh POJIb CENEKINN

B 00€CIeueHnH TPOI0BOJIbCTBEHHOM
0€30MacHOCTH YeJI0BEUECTBA

7.2

MeTtonasl n
JIOCTHOKCHHUS
CEJICKIIMU PACTEHUMN
1 JKUBOTHBIX

CoBpeMeHHbIE METO/IbI CENIEKIUU.
MaccoBblii 1 HHIUBUAYAITBHBINH OTOOPHI
B CEJIEKI[UMPACTEHUN U KUBOTHBIX.
OueHka ’KcTepbepa.
bru3KkopoACTBEHHOE CKPEIIMBAHHUE —
uHOpuuHT. YncTas auHUS.
CkpenBaHHue YUCTHIX JIMHUH.
['eTepo3uc, wiu rubpuaHas cuia.
HepoactBeHHOE ckpenmuBaHue —
aytopuauar. OtnanéHHas
rudpuau3anus u e€ycrexu.
HckyccTBEHHBIN MyTareHe3 U MoJydeHue
MOJIUIUIOUJOB. JIOCTHIKEHUS CENeKIINU

PackpbiBaTh coniepkaHue TEPMUHOB U
MOHSTUIN: UCKYCCTBEHHBIN 0TOOD,
MacCOBBIA 0TOOP, MHAUBUIYATbHBIN
oTOO0p, IKCTEPBED, OJIU3KOPOICTBEHHOE
CKpELIMBAaHUE, YNCTasl JIUHUS, TETEPO3HC,
HEPOJICTBEHHOE CKPEIIMBAHMUE,
HCKYCCTBEHHBI MyTareHes,
nonumionibl. CpaBHUBATH (DOPMBI
HCKYCCTBEHHOI'0 0TOOpa (MaccoBOro u
WHJMBHUYaJIbHOTO), BUJIbI
rubpuau3anuu (0JIM3KOPOICTBEHHON U
OTJIaJICHHOM ), CIOCOOBI MOJTYYEHHUSI
MOJIUTIIOUIOB.
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pacTeHu!, KUBOTHBIX U
MHUKPOOPTaHU3MOB.
JHemoncmpayuu:

Iopmpemuwi: . B. Muuypus,

I'. 1. Kapneuenko, M. @. IBaHOB.
Tabnuyet u cxemol: «OTHaneHHAS
rubpuanzanus», «PaboTel akajemMuka
M. ®. UBanoBay, «Iloaummounaus.
Obopyodosanue.: MyIISHKU TUIOJIOB U
KOPHEIJIOI0B IUKUX (OpPM U
KYJbTYPHBIX COPTOB PACTCHUH.
Jlabopamopnule u npaxmuueckue
pabomut:

Dkckypcuss «OCHOBHBIE METOJIBI U
JNOCTHKEHUS CEJIEKIUN PACTEHUN U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIUIO,
IJIEMEHHYI0 epmy,
COPTOUCIIBITATEIbHBIN yU4aCTOK

WU TETUTMYHOE XO03SICTBO)

IIpuBOAUTE IPUMEPHI JOCTUKEHUN
CEJICKLIUY PACTEHUN U KUBOTHBIX

7.3

buorexnonorus
KaK OTpacib
MPOU3BOJICTBA

buorexHonorus kak oTpacib
IIPOU3BOJACTBA. | €HHast HHKEHEPUSL.
Oranel co3ganus pekomOnHanTHo# JTHK
Y TPAHCTE€HHBIX OpraHu3MoB. Kiietounas
UH)XeHepusi. KileTouHbIe KyIbTypBI.
MUKpOKIOHAIBHOEPA3MHOKEHUE
pacrenuii. KinonupoBanue
BBICOKOPOTYKTHUBHBIX

PackpsiBaTh cosepkaHie TEPMHUHOB U
MOHATHI: OMOTEXHOJIOTHS, KIIETOYHAs
WH)KEHEpUs, T€HHasi UHKEHEPUs,
KJIOHUPOBAHUE, TPAHCTECHHbIE
opranusmel, 'MO (reHeTuuecku
MOIU(PUITUPOBAHHBIC OPTAHU3MBI).
XapakTepu30BaTh OMOTEXHOJOTHIO KaK
OTpacib IPOU3BOJICTBA, OCHOBHBIC
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CEIbCKOXO03IMCTBEHHBIX OPTaHU3MOB. JOCTUKEHUSI OMOTEXHOJIOTUH B 00J1aCTU

DKOJIOTUYECKUE U ATUYECKUE TTPOOJIEMBL. | MPOMBIILIEHHOCTH, CEJIbCKOTO XO035MCTBA

I'MO — renetnyecku U MCJIULIVHBI.

MOAUGUIIMPOBAHHBIE OPTaHU3MBI. [lepeyucnsaTe U xapakTepu30BaTh

Jemoncmpayuu: OCHOBHBIEMETO/Ibl U JTOCTHXKEHUSI

Tabauywvt u cxemol: «OOBEKTHI OMOMHKEHEPUH.

ouorexHonorun», «Knetounsie OO0Cy)1aTh YKOJIOTUYECKHUE U

KYJBTYpPbI U KIOHUPOBAHHEY, ATUYECKUE ACTIEKThl HEKOTOPBIX

«KoHcTpyrnpoBaHHe U TMIEPEHOC TEHOB, HCCIIEIOBAaHUN B 00JIaCTH

XpPOMOCOM) OMOTEXHOJIOTHUH (KIIOHUPOBAHMUS,
HMCKYCCTBEHHOT'O OTUIOJIOTBOPEHUS,
HaIlPaBJIEHHOTO U3MEHEHMs T€HOMa U
CO3J]aHUSI TPAHCTEHHBIX OPTaHU3MOB)

Hroro yacoB no teme 3
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
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11 kaacce
Haumenosanue
N¢ KomuyecTtBoO OCHOBHBIE BUIBI JEATEILHOCTH
pa3ziesioB U TeM [IporpammHoe conepkaHue
4acoB oOy4arommxcs
y4eOHOro npeameTa
i
/
3|

Tema 1. DBOJIOIUOHHAT OMOJIOTHSA
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OBOJIOLAA U METOBI
e€ U3ydeHus

[Ipennoceuiky BO3SHUKHOBEHUS
SBOJIOLIMOHHOW TEOPUHU. DBOJIFOLMOHHAS
Teopus U €€ MECTO B OMOJIOTHUU.
BinusiHue 3BONMIOLMOHHON TEOPUU

Ha pa3BUTUE OMOJIOTUU U APYTHMXHAYK.
CBuAETENBCTBA IBOJIOLUH.
[TaseonTONIOrNUECKHE:
IIOCJIEI0BATEIILHOCTD MOSIBJIEHUS BUJ0B
B [TAJICOHTOJIOTMYECKOMN JIETOIHCH,
nepexoiHbie (HOPMBI.
buoreorpaduueckue: cX0JaCTBO U
paznuune GpayH uQuop MaTepUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXO/ICTBA
U pa3au4us SMOPUOHOB pa3HbIX BUJOB
II03BOHOYHBIX.
CpaBHUTEIBHO-AHATOMHUUYECKHE:
TOMOJIOTMYHbIE, AHAJIOTUYHBIE,
PYAMMEHTApHBIE OpraHbl, ATABU3MBI.
MonekynsapHO-OMOXUMHUUECKHE:
CXOJICTBO MEXaHU3MOB
HACJIEJCTBEHHOCTH U OCHOBHBIX

PackpeIBaTh comepkaHiue TEPMUHOB U
TIOHSTHI: DBOJIFOIIHS, TICPEXOTHBIE
bopMbl, GUITOTEHETHICCKUE PSIIBI,
BUJIBI-OHIEMUKH, BUIBI-PEITUKTHI,
3aKOH 3apOJIBIIIIEBOTO CXOJICTBA,
OMOTeHEeTUYECKHIA 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUYHBIC
OpraHbl, pyAUMEHTapHbBIC OPTaHbl,
aTaBU3MBI.

[lepeuncnsaTh OCHOBHBIC TAIbl PA3BUTHS
DBOJIFOLIMOHHOU TEOPUHU.
XapakTepru30oBaTh CBUJICTEIHCTBA
HBOJIIOIMH: TTAJIEOHTOJIOTUYECKHE,
ouoreorpaduyeckue,
AMOPUOIOTUYECKUE, CPABHUTEIHHO-
aHATOMHUYECKHUE, MOJICKYIJISIPHO-
OMOXMMUYECKUE.

[TpuBOIUTH IPUMEPHI TIEPEXOTHBIX
dbopM opraHu3MoB, (PUIOTEHETUUECKUX
PSIOB.

[TpuBoIUTH (HOPMYITUPOBKH 3aKOHOB
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METa0OJIMYECKUX MYTEeH Yy BCEX MKUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunneit, X. b. Jlamapk,
Y. Mapsun, B. O. KoBanesckuii,

K. M. bap, O. I'ekkensb, . Mromiep.
Tabauywl u cxemot: «PazBurue
OpraHUYeCcKoro Mupa Ha 3emiiey,
penbedHbIe TaOTUIIBI «3apOabIIIN
MTO3BOHOYHBIX JKUBOTHBIX,
«ApXEOomnTepUKCH.

Obopyoosanue. buoreorpaduyeckas
KapTa MUpa; KOJJIEKIUsT «DopMbl
COXPAaHHOCTH MCKOIAEMBbIX )KMBOTHBIX U
pacTeHuii»; BlaKHbIE TIPenapaThl
«Pa3Butne HacekoMoroy, «Pazsurue
JIATYIIKHA

OMOreHETHYECKOTO U 3apOoAbIIICBOIO
CX0AaCTBAa

Uctopus pazutus
MPEICTaBICHUMN
00 IBOTIOITUHU

OBomonmonHas teopust Y. Jlapeuna.
[IpeanochIIKM BOBHUKHOBEHUS
JTapBUHU3MA. [[BIDKYIIME CHUITBI
HBOJIIOLIMH BUIOB 10 J[apBUHY
(M30BITOYHOE PA3MHOKEHHE

IIPU OTPAHUYEHHOCTU PECYPCOB,
HeonpeaeEHHas: U3MEHYNBOCTb,
O0opr0a 3a CyliecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CunTeTH4eckasi Teopus 3BOJIOIUU

PackprsiBaTh copepkaHle TEPMUHOB U
TOHSITUM: CUCTEMaTHKa, €CTECTBEHHBIM
U UCKYCCTBEHHBII O0TOOP.
XapakTtepu3oBaTb OCHOBHBIE
ABOJIIOLMOHHBIE UJEW, KOHIEMINU U
T€OPUHU; CPABHUBATH B3IJIS/IBIHA BUI U
sosroniio K. JIunues, JK.b. Jlamapka,
Y. /lapBuHna.

OuenuBath BKiaj JINHHES B pa3BUTHE
CUCTEMATHUKHU U OOBACHATH MPUHLIUIIBI
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(CTD) u e€ 0OCHOBHBICTIONOKEHHUSI.
Jemoncmpayuu:

Ilopmpemuwi: K. JIunnei, K. b. Jlamapk,
Y. [dapBuH.

Tabnuyel u cxemsi: «llomynsuuny,
«KapTta-cxema MapuipyTa myTemecTBUs
Y. JapBunay, «®@opMbl 60pHOBI

3a CYILECTBOBaHUE», « EcTeCTBEHHBIN
otbop», «MHOrooOpasue cCopToB
pacteHui», «MHorooodpaszue nopoa
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBI.
XapakTepru3oBaTh COAEPKAHUE U
3HAYEHUE 3BOJIIOLIMOHHON KOHLETIUU
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAIbHO-3KOHOMUYECKHE
MPEINOCHIIKM BOSHUKHOBEHUS
ABOJIOLMOHHON Teopuu Y. /lapBuHa.
PackpsIBaTh coJiep»aHNE IBOITIOIUOHHON
teopunY. JlapBrHa; CpaBHUBATH
HEOIIPEAECIEHHYIO U ONIPEACIEHHYIO
U3MEHYUBOCTb, €CTECTBEHHBIN U
HUCKYCCTBEHHBIN 0TOOP, (hOpMBI OOPHOBI
3a CyLIECTBOBAHUE.

OnuchIBaTh MOJI0KEHUS CHHTETUYECKOM
teopuu 3BooIUU (CTD) u 0OBACHATH
€€ 3HaueHue IIOMOJIOTUHI

Bun: kpurepuu n
CTPYKTYpa.

[Tonmyssiiuyst Kak Kak
3JIEMEHTapHas
eIVHHUIa BUA

Mukpossomronus. [lonynsuus kak
CJIMHUIIABHIA M BOJIIOIHH.
Hemoncmpayuu:

Tabauywvt u cxemol.: «llomynsuum,
«MyTanMoHHas U3MEHUYUBOCTHY.
Obopyoosanue. MAKPOCKOTI,
MHUKporpernapar «J[po3odmira» (Hopma,
MyTaIun (QOPMBIKPBUIBEB U OKPACKHU
Tena), Mmoaeab-anmkanus «llepexpéct
XPOMOCOM.

PackpsiBaTh coniepkaHue TEPMUHOB U
MOHSATHN: MUKPO3BOJIIOIIHS, BH/I,
KpUTEPUHU BHUA, apeas, OMyIsaIus,
reHooH1, MyTarui, KOMOWHAITIN
I'CHOB.

XapakTepu30BaTh BUJI KAK OCHOBHYIO
CUCTEMAaTHUYCCKYIO CAUHUILY U
I[EJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
BrinensaTte kputepuun BUaa
(Mopdoornyueckuit, GU3NOTOTHICCKHIMA,
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Jlabopamopnusie u npakmuueckue
paoombul:

Jlaboparopnas padota Ne 1. «CpaBHeHue
BUJIOB TI0 MOP(OJIOTUUECKOMY
KPUTEPHUIO»

OMOXMMHWYECKUI, TEHETUUECCKUM,
HKOJIOTUYECKUH, reorpaduyeckuii) u
MIPUMEHATh KPUTEPUU 1 OMUCAHMS
KOHKPETHBIX BUJOB.
XapakTepru30BaTh MOMYJISIHAI Kak
CTPYKTYPHYIOEAUHUILY BUJA U
ABOJIIOIUH.

OnuceIBaTh NOMYJISIIIMIO IO OCHOBHBIM
MOKa3aTelIsIM: COCTaB, CTPYKTypa

JIBHoKyIIE CUIIBI
(3meMeHTapHbIe
(akTOpBI) HBOTIOLUU

JBrxyuue cuibl (pakTopbl)3BOTIOLUH
BUJIOB B IIpupoae. MyTallMOHHBIN
nporecc 1 KOMOMHATUBHAS
U3MEHUYHUBOCTD. [lonysiinoHHbIE BOJIHBI
u apeid reros. M3onsmus 1 Murpaus.
Hemoncmpayuu:

Tabauyvl u cxemol: «JIBUKYIIHE CUITBI
3BOJIIOLIAN

PackpbIBaTh cojepkaHue TEPMUHOB U
MTOHSTHH: KOMOMHATHBHAS
U3MCHYHMBOCTb, MyTAIIMH, MYTaIllHOHHBIN
POIIeCC, MOMY/ISIIMOHHBIC BOJHBI,
Jpeid reHOB, W3OJISALHS, MUTPAIUH.
XapakTepu30BaTh dJIEMEHTapPHbBIC
(aKTOPBI SBOJIIOIMK: MYTAIIMOHHBIH
nporecc, KOMOMHATHUBHAS
U3MCHUYMBOCTb, MOMYJISIIHOHHBIC BOJIHBI,
npeiid TeHOB, HU3OJISIUS, MUATPAITHS.
YcraHaBnuBaTh MPUYUHHO-
CJICICTBEHHBIC CBSI3H MEXKIY
MEXaHU3MOM H Pe3yJIbTaATOM JICHCTBUS
JBIDKYIITUX CHJI (9JIEMEHTAPHBIX
(baKkTOpOB) IBOIIOITUHT

EctecTBeHHbIN 0TOOD
u ero Gopmsl

EcTtecTBeHHBII 0TOOpP — HANTPaBISFOIINI
(bakTop BOJIIOIUU.
@DopMbI €CTECTBEHHOTO 0TOOPA.

PackpsiBaTh cojiepkaHHe TCPMHHOB H
MIOHATHI: €CTECTBEHHBIN 0TOOpP, OophOa
3a CyIEeCTBOBAHUE.
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Jemoncmpayuu:
Tabnuyvt u cxemol: «EcTecTBeHHBIN
otbop», «boprba 3a cyiiecTBOBaHUEY

OmnwuceIBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOT0 0TOOpA.
XapakTepnu3oBaTh (HOPMBI ECTECTBEHHOTO
oT0opa (IBUKYIIHHA, CTAOUITU3UPYIOIIHIA,
JTU3PYNTUBHBIN) U CPAaBHUBATH X MEXKIY
COOOM.

Xapaktepu3oBatb 00pb0y

3a CyIIIECTBOBAHHME U CPABHUBATH €€
BUBI (MEXKBHUIOBasI, BHYTPHBHUIOBAS,
06oprba ¢ HeOIATONPUATHBIMU
dbakTopamMu BHELIHEHN CpeJibl)

Pesynbratsl
ABOJIOLIMH:
IPUCTIOCOOJIEHHOCTD
OpraHU3MOB U
BUI000pa3oBaHue

[Tprcnoco6IeHHOCTh OPraHU3MOB
KaK pe3ynbTat sBostonuu. [Ipumepst
IPUCTIOCOOJIEHUN Y OPTaHU3MOB.
ApomMopd03bl ¥ HAMOATANITAIIH.
Buu BunoobpazoBanue.

Kputepun Buma. OcHoBHBIE (HOPMBI
BU1000pa3oBaHusl: reorpadudaeckoe,
IKOJIOTHYECKOE.

Hemoncmpayuu:

Tabnuysl u cxemoi:
«IIprcmocoOIeHHOCTh OPTAaHU3MOBY,
«["eorpadmyeckoe BUA000pa3oBaHUEY,
«IKOJOTUIECKOE BHI000pa30BAHUE).
Obopyoosanue:

kosutekmus «[IpuMeps! 3amuTHBIX
IPUCTIOCOOJICHUM Y dKUBOTHBIX),

PackpsiBaTh copepkaHne TEPMUHOB U
MOHSATHI: IPUCTIOCOOJICHHOCTD,
MIOKPOBUTEIILCTBEHHAS U
npeaocTeperarias okpacka,
MacKHpPOBKa, BUIA000pa30BaHUE.
OnuceiBaTh MEXaHU3M BO3HUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHu3MOB.
BhIsSBIISATE TI0 M300paKEHUSIM, HAa KUBBIX
1 (MKCUPOBAHHBIX MpenapaTax mpuMepbl
MPUCTIOCOOJICHHOCTH PACTCHUHA H
KUBOTHBIX K YCIIOBUSIMCPEIBI

oOWTaHus, JOKA3bIBATh OTHOCUTEIIHHYIO
1EeJ1eCO00Pa3HOCTh MPHUCTIOCOOTCHU.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHW3MbI BUI000pa30BaHNS,
OTHCHIBATH U CPABHUBATH OCHOBHBIC
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KOJIJICKITUSI HACEKOMBIX C Pa3IMYHBIMU
TUIIAMU OKpacKu; Ha0Op IJI010BU
CEMSTH.

Jlabopamopnusie u npakmuueckue
paoombul:

JlaGoparopnas padota Ne 2. «Onucanue
TPUCIIOCOOJIGHHOCTH OpPTaHMU3Ma U ee
OTHOCHTETIFHOTO XapakTepay

(GhOpPMBI KOJIOTHYECKOTO U
reorpaduuecKoroBU1000pa30BaHUs

8 Hamnpagienus u nytu
MaKpO3BOJIIOLMU

9 dopmebl dBoTFOITIH. O01IIHE
3aKOHOMEPHOCTH
DBOJIIOIAH

®DopMBbI IBOJTIOLIMH:
TMBEPreHITN,
KOHBEPI'CHIIHS,
[apauiesin3m

MakposBosronus.

®opMbI HBOITIOIUH: (PUIICTHYECKAS,
JMBEPTCHTHAsI, KOHBEPIreHTHAs,
napasuienbHas. HeoOpatumocTsb
sBomonuu. [Ipoucxoxaenue

OT HEeCIeNHUaTu3UPOBAHHBIX
IIPEJIKOB.

[Iporpeccupytorias crienuanTu3amms.
AJnlanTuBHas paauvanusl.
Hemoncmpayuu:

Ilopmpemuwi: A. H. CeBepnos.
Tabnuyst u cxemvi: «ApoMopdo3b»,
«Hnnoamanramuny, «O0I1ast
JIETeHEePaInsD».

Obopyoosanue: monienb «OCHOBHBIC
HAIPABJICHUS YBOJIONUNY; 00bEMHAS
Moenb «CTpoeHre TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpbIBaTh cojiepkaHue TS PMHHOB U
TOHSTHI: MAaKPOIBOJTFOIHS, (DHITOTEHE3,
OMOJOTHYECKUI MTPOTPECC U perpecc,
apoMop o3, uaroaganTaIus, ooas
JeTeHepalns, aIallTUBHAS paIruaIlusl.
XapakTepu3oBaTh (DOPMBI SBOTIOIUH.
BbIsBiaATE apoMopdo3sl 1
UNO0AIaNTallid YPACTCHUN U
YKUBOTHBIX.

CpaBHMBATh OMOJIOTHYECKUN TPOTPecc
1 OMOJIOTHYECKHM perpecc, apoMopdos,
MIM0AIaNTaIlldI0 U OOIIYIO
JIeTeHepaInio.

BBISABIATE B3aUMOCBSI3H MEXTY Ty TIMH
1 HaIlpaBJICHUSIMHU DBOJTIOIAH

Yy PaCTEHHUHA M KUBOTHBIX

Hroro vacoB nmo Teme

65



depnepanbHasa paboyasa nporpamma | buonorus. 10-11 knaccel (6a3oBbiN

Tema 2. Bo3HUKHOBEeHHE U Pa3BUTHE KU3HU Ha 3emuie

10

11

Hctopus xus3Hu
Ha 3emJi€ U METO/Ibl

€€ U3y4eHUs.
KoHTponbHas paboTta
Ne1 "3BontounoHHas
6uonorna”

I'unore3bl
MPOUCXOXKACHUS
JKU3HU Ha 3eMiie

2

JloHay4yHbIE IpEICTABICHUS

0 3apoxaeHnu xku3Hu. Hayunsie
TUMNOTE3bl BOSHUKHOBEHMS KU3HU

Ha 3emuie: aOMOreHe3 UITaHCTIEPMUsL.
XuUMHYECKas YBOJIFOIHS.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX
BEIIIECTB M3HEOPraHUYECKUX.
DKCMEPUMEHTATBHOE TOATBEPKICHUE
XUMHUYECKOM DBOJIIOIUN.

HauvanbsHbIe 3TaIbl OMOJI0THYSCKOM
sposronuu. ['unoresa PHK- mupa.
dopMupoBaHre MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHUE MPOTOKJICTKH.
[lepBbie KIETKH U UX IBOJIFOLIMS.
®opMUPOBAHUE OCHOBHBIX TPYIII
JKUBBIX OPTraHU3MOB.
Hemoncmpayuu:

Ilopmpemur:

®. Penu, JI. ITactep, C. Munnep,

A. W. Omapum, I'. FOpu.

Tabnuyvt u cxemvt: «BO3HUKHOBEHHE
CoHEYHOM CHUCTEMBI,

«Pa3BuTHE OPraHU4YECKOTO MUPAY,
«PacTtutenbpHas kieTkay, « KuBoTHas
KieTkay, «lIpokapuornueckas
KJICTKA»

PackpriBaTh copepkaHre TEPMUHOB U
MOHSITUN: KpEAIMOHU3M, a0UOTEHE3,
BUTAJIM3M, TTAHCTIEpMUSI, OUOII0A3,
KOallepBaThl, MPOOMOHTHI, CHMOUOTEHE3.
XapakTepu30BaTh METObI U3YUCHUS
HUCTOPUYECKOTO MPOILIOr0 3eMIIH.
[lepeyucnsiTb OCHOBHBIE ATAITbI
XUMHUYECKOU HOMOJIOTUUECKOM
ABOJTIOLIHH.

N3narath copepkaHue TUIIOTE3 U TCOPHIA
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(kpealroHu3Ma, CaMOIPOU3BOIBLHOTO
3apOKJIeHUs (CIOHTAHHOTO),
naHcrnepmuu, runore3sl PHK-Mupa).
OnuceiBath 3KcniepuMenTsl C. Muiepa
u I'. FOpu no noaydyeHnto OpraHuvecKux
BEIIECTB U3 HEOPTaHUYECKUX MYyTEM
aOMOTeHHOTO CUHTE3a
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12

OCHOBHBIE ATAIIbI
SBOJIIOINHI
OpraHUYeCKOro MUpa
Ha 3emiie, pa3BUTHE
KU3HH TI0 dpaM U
nepuoaam

PazButue xxu3Hu Ha 3emMiie 1O 3paM U
nepuogam. Karapxei. Apxeiickas

Y IpoTepo3oicKas 3psl. [laneo3onckas
apa u e€ mepuobl: KEMOPUNCKHUIA,
OPAOBUKCKHH, CUITYPUNCKHM,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
IIEPMCKHM.

Me3so3o0iickas pa U €€ Nepuosl:
TPUACOBBIM, IOPCKUN, METIOBOM.
Kaitno3oiickas 3pa u €€ nepuomsl:
11aJ€0T€HOBbIN, HEOTCHOBBIN,
AHTPOINOT€HOBBIN.

XapaKkTepuCTUKa KJIUMaTa u
re0JIOTMYECKUX npoueccoB. OCHOBHBIE
ATaIlbl BOJIFOLUNA PACTUTEIBHOIO U
YKUBOTHOT'O MHUpa. ApoMop( 0351

y pacTeHui u )kUBOTHBIX. [losiBIIEHUE,
pacUBET ¥ BBIMUPAHUE PYIII KUBBIX
OpPraHu3MOB.

Hemoncmpayuu:

Tabauyvl u cxemol: «PazButne
OPraHUYeCKOro MUpPay,
reOXpOHOJIOTHYECKas Ta0IuIIa;
KoJuieKusa «DOopMbI COXPaHHOCTH
VCKOTNIA€MBbIX KUBOTHBIX U PACTCHUL.
Jlabopamophuvle u npakmuueckue
pabomuwi:

PackpeiBaTh copepkaHue TEPMUHOB U
TIOHSTHN: DOH, 3pa, IEPUO/I,
apoMop(d03bl, UIUO0AATITAIIUH.

3HaTh NOCIEA0BATEIBHOCTD YOHOB:
KaTapxewu, apxeu, MpoTEPO30H,
dbanepo3oit; op: apxeickas,
IIPOTEPO30MCKAsl, NIAJIC030UCKas,
M€E3030MCKasi, KAMHO30MCKas; IEPUOJIOB:
KeMOPUNCKUIA, OPIOBUKCKHUIH,
CUJIYPUMCKUI, TEBOHCKUH,
KaMEHHOYTOJIbHBIN, TIEPMCKHUH,
TPUACOBBIN, FOPCKHUI, MEJIIOBOH,
[TAJICOT€HOBBIM U HEOI'€HOBBIN,
AHTPOIIOT€HOBBIN.

XapakTepu30BaTh OCHOBHbBIE COOBITHS
B Pa3BUTUHU OPraHUYECKOTO MUpPA

I10 3paM U NIEPUOJaM Ire0JI0THIEeCKON
VCTOPHUH; ITAIIbl PA3BUTHS
PACTUTENILHOTO U )KUBOTHOT'O MHPA.
Brigenuts rimaBabie apoMopd 0361
PacTeHUH U )KUBOTHBIX.

CpaBHUBATHh MEXKITY COOOM
MPECTABUTEIIEH CUCTEMATUYECKNX
IPYIII OPraHU3MOB, BBISIBIISITh YEPTHI
YCJIOKHEHHS U TPUCTIOCOOJIEHHOCTH
K YCJIOBUSIM KU3HU
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[Ipaktuueckas padora Ne 1. «M3yuenue
MCKOIIAEMBIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLUSAX).

DKCKypcusi « IBOJIOLUS OPraHUYECKOTO
Mupa Ha 3emiie» (B eCTeCTBEHHO-
HAyYHbI MJIMKpAeBEIUECKU MYy3eil)

13 | CoBpemenHas Cucrtema opraHMuecKkoro Mupa Kax PackpriBaTh cojiepkaHue TEPMUHOB U
CHCTEMA oTpaxkeHue 3BoIOIMU. OCHOBHBIC MOHSITUN: CUCTEMATHKa, UCKYCCTBEHHAs U
OpraHUYECKOro Mupa CUCTEMATHUYECKHE TPYIIIBI OPraHU3MOB. | €CTECTBEHHAs Kiaccudukaius, OuHapHast

JMemoncmpayuu: HOMEHKJIATYpa, IPHHIHII
Tabauywvt u cxemvt: «CoBpeMeHHas HePapXUUHOCTH.
CUCTEMA OPIr'aHUYICCKOI0 MHUpa» XapaKTepI/ISOBaTB COBPCMCHHYIO
CUCTCMY OPraHMYCCKOro MHpa
14 | CospemeHHas cuctema

opraHn4yecKkoro Mmpa
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15

DBOJIOLNA YEJIOBEKA
(a"nTpomOreHes)

DBOJIIOLMS YETOBEKA. AHTPONOJIOTHS
Kak Hayka. PazButue npencraBiieHUN
O IIPOMCXOKJICHUH YelloBeKa. MeTobl
U3ydeHus: antponorenesa. CxoacTea u
pa3nuyusl 4eIOBEKA U KUBOTHBIX.
CucTeMaTnyecKoe MOJ0KEHUE YEIIOBEKA.
JHemoncmpayuu:

lopmpemuwi: Y. [lapBuH.

Tabnuysl u cxemvt: «CpaBHEHUE
AHATOMHUYECKUX YEPT CTPOCHUS
YeJI0BEKa U YeJIOBEKOOOPa3HbIX
00€3bsHY.

Obopyoosanue. CICTIKU WIH
U300paKEeHUs KAMEHHBIX OpYAHi

PackpeiBaTh conepxaHue TEPMUHOB U
IIOHATUI: AaHTPOIIOJIOTHsI, AaHTPOIIOT'EHE3,
yenoBek pazymubiii(Homo sapiens),
IIPSIMOXOXKJICHUE, BTOpast CUTHaJIbHAs
cucTema.

IlepeunciaTh 3a7a4M aHTPOIIOJIOTUH,
ATANbICTAHOBJIEHUS U PA3BUTHS
IIPEJCTABJICHUN O IPOUCXOKICHUU
YyesioBeKa.

N3narate OCHOBHBIE ITOJI0KEHUS
teopun Y. JlapBrHa, KpUTUYECKHU
OLICHMBAaTh HEHAYYHYIOUH()OPMAIUIO
O IPOUCXOXKIECHUU YEIIOBEKA.

3HaTh CUCTEMATHYECKOE MTOJIOKEHUE
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NEPBOOBITHOTO YeOBEKa: KaMHU-
yorepsl, pyouna, ckpebdia

Bruga Homo sapiens, mepeducisiTh ero
MOpG0JIOro-aHATOMUYECKUE TTPU3HAKU
pPa3HOro YpOBHsI (THII, KJIacc, OTPsIA

u 1p.).

YcraHaBIuBaTh YepPThI CXOJICTBA U
pa3TUYHITYEIOBEKA U KUBOTHBIX.
OOBSICHATD U OLICHUBAThH 3HAYCHUE
HAyYHBIX 3HAHUH O TIPOUCXOKICHUHN
YeJIoBeKa JIJIsl TOHMMAaHKS MeCTa M POJIU
YeJI0OBeKa B MPHUPOJC

16

JIBrmKyye Cuiibl

(dakTopsr)
aHTPOIIOTEeHE3a

JBrxyiue cuibl (hakTopsbl)
anTpornorenesza. Hacnencrsennas
U3MEHUYMBOCTh U €CTECTBEHHBIN OTOOD.
OOGmiecTBeHHBIN 00pa3 KU3HH,
U3TOTOBJICHUE OPYAUM Tpya,
MBIIIJIEHUE, PEYb.

Hemoncmpayuu:

Tabnuyet u cxemol: «CpaBHEHUE
AHATOMHYECKHX YePT CTPOCHUS YETIOBEKa
1 9EJIOBEKOOOPA3HBIX 00E3bsH»,
«OCHOBHBIE MECTa MAJICOHTOJIOTHIECKIX
HAXOJOK MPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

OO0opyioBaHUE: MYIISIKA
«IIpoucxoxaeHne yemoBeka
(MaJICOHTOJIOTUYECKUE HAXOKH )»

PackpbIBaTh cojiepkaHHe TEPMUHOB U
MOHSTHI: (PaKTOPBI AaHTPOTIOTeHE3a,
IPYNIIOBOE COTPYIHUYECTBO, PEYb,
OpyIUiiHas NesATeIbHOCTD,
noJIMMOP(PU3M.

XapakTepu30BaTh ABUKYIINAE CUIIbI
(dakTopsI) aHTpOIIOTEHE3A:!
OHMOJIOTUYECKUE U COIMAIIbHBIEC,
CpPaBHUBATh UX MEKIY COOOH
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17 OcCHOBHBIE CTaaUU OCHOBHBIE CTA/INU U BETBU 3BOJIIOLINU PackpeiBaTh copep:kaHue TEPMUHOB U
ABOJIIOIIMN YETIOBEKA YEJIOBEKa: aBCTPAIIONUTEKH, HeloBEK MOHATHUI: aBCTPAJIONIUTEK, YEITOBEK
yMelbli, YenoBeK NpsiMOXO TSI, YMEJIbIN, YETOBEK PAMOXOIAIINM,
YemoBek HEaHAEPTAIBCKUN, HeloBEK HEaHJepTaJel, KPOMaHbOHELL,
pa3yMHBbI COBPEMEHHOTO THUIIA. HEOJUTUYECKAS] PEBOJIONHS,
Haxonku nckonaembIx OCTaHKOB, MEePBOOBITHOE UCKYCCTBO.
BpeMsI CYIIIECTBOBaHUs, 00JaCTh XapakTepu3oBaTh U CPABHUBATH MEXKIY
pacrpocTpaHeHus, 00bEM TOJIOBHOTO co00¥ OCHOBHBIE CTaJIUU IBOTIOLIMHI
MoO3ra, 00pa3 KU3HHU, OPYIUs. YeJI0BeKa: XPOHOJIOTUYECKHIT BO3PACT,
emoncmpayuu: apeaJt pacrpoCTpaHeHus, 00BEM
Tabauyvt u cxemvl: «OCHOBHBIE MECTa TOJIOBHOT'O MO3ra, 00pa3 KU3HU U
[IaJICOHTOJIOTMYECKUX HAXOJIOK IIPEKOB | Opyaus Tpyaa
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHenmme oan», «/JIpesaue
moan», «llepBele COBPEMEHHBIE JIFON.
O0GopynoBaHue: MYJISIKU
«IIpoucxoxaeHue yenoBeka (OrOCThI
ABCTPAJIONMUTEKA, IUTEKAHTPOIIA,
HEaHJEePTaIblia, KP)OMAHBOHIIA); CIACIKH
WA U300paKeHHs] KAMEHHBIX OPYIUi
NEPBOOBITHOTO YETIOBEKA: KAMHU-
qorrmepsl, pyousna, ckpedia
18 | YemoBeueckue pachl Yenoseueckue pacbl. OCHOBHBIE PackpsiBaTh coqiep:kaHie TEPMHUHOB

Y IPUPOJIHBIE
aJanTauy 4ejioBeKa

OOJIbIINE PaChl: €BPOIECOUTHAS
(eBpa3uiickasi), HErpo-aBCTPATOUIHAS
(3KBaTOpUaIbHasi), MOHTOJIOW THAS
(a3uarcKo-aMepUKaHCKas ).

Y TIOHSITUI: Pachl, pacOreHe3, ColHal-
JApBUHU3M, pACU3M, METHCAIUSI.
XapakTepu30BaTh U CPABHUBATH
MpeACcTaBUTENCHUETIOBEYECKUX pac,
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UepThl IpUCIIOCOOIEHHOCTH
MPEJCTABUTENICH YET0BEUECKUXPaC

K YCIIOBHSIM CYILIECTBOBaHUA. ENMHCTBO
yenoBedeckux pac. Kpurtuka
COLMAJIBHOTO JTAPBUHU3MA U pacu3ma.
JHemoncmpayuu:

Tabauywl u cxemol: «YenoBeueckue
pacb»

PacKpbIBaTh NPUYHUHBI U MEXAHU3MbI
pacorenesa, nepeyrciisiTh U NPUBOIUTH
pUMEPhI MPUCTIOCOOIEHHOCTH YeJIOBEKa
K YCJIIOBUSIM CPEBI, IPUMEPHI
MPUCTIOCOOUTEIILHOTO3HAYEHUST PACOBBIX
MPU3HAKOB.

Jloka3wiBaTh €IUHCTBO BUa HOMO
sapiens, Hay4yHYI HECOCTOSATEIBHOCTD
PACOBBIX TEOPUU, UAECH COLMAIBHOTO
JIApBUHU3MA U pacusma

NToro yacoB 1o teme

9

Tema 3. Opranu3mspl 1 OKPY:KA0OIIAA Cpe

aa

19 | Dkonorus Kak Hayka 1 DKOJIOTHSl KaK HayKa. 3amaunu pasfensl | PackpeiBaTh cofepkaHUE TEPMHUHOB U
AKOJIOTHH. MOHSATUI: 3KOJIOTHS, TIOJIEBBIE
Mertoapl 3K0JIOrHYECKUX UCCIIEIOBAHUN. | HAOJIOACHUS, YKCIICPUMEHTHI,
DKOJIOTUYECKOE MUPOBO33PEHNE MOHUTOPHUHT OKPYKAIOLIEH CPEJIbl,
COBPEMEHHOI'0 YEJIOBEKA. MOJEIUPOBAHUE, IKOIOTUUECKOE
Jemoncmpayuu: MHUPOBO33PEHUE.
TIlopmpemuwi: A. I'ym60aB1T, [lepeuncnaTh 3a1a4n 3KOJIOTHH, €€
K. ®@. Pynse, O. ['ekkens. pas3aeibl UCB3U C APYTUMU HayKaMM.
Tabnuywl u cxemwr: kapta «lIpuponnele | XapakrepuszoBaTh METOIbI
30HBI 3eMJI» HKOJIOTUYECKUX UCCIIe0BaHUN

20 | Cpensl ooutanus U 1 Cpenbl oOUTaHus OpraHU3MOB: BOAHAsA, | PackpbIBaTh cojiepKaHne TEPMUHOB

HKOJIOTUIECKUE
dakTopsl

HA3eMHO-BO3/yIlIHAs, TOYBEHHAsI,
BHYTPHU-OpraHU3MEHHAas.
DKOJIOTUYECKHE (PAKTOPBI.

Knaccudukanus s3K010rudecKux

U TIOHSTUM: cpesia oOOUTaHus,
AKOJIOTUYECKHUE (HAKTOPHI,
OMOJIOTMYECKUN ONITUMYM,
OTpaHUYUBAIOIIUHN (JIUMUTUPYIOIINH)
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(dbakTOpOB: a0UOTHYECKHE, OMOTUUYECKUE
U aHTPOIIOTCHHBIE.

JleficTBUE 3KOJIOTMUECKHUX (DaKTOPOB

Ha OpPraHu3MBbI.

JHemoncmpayuu:

Tabauywvl u cxemwvr: «CpenploOuTanus
OpTraHU3MOB

daxTop.

XapakTepu3oBaTh YCIOBUS CPEA
OoOUTaHUsl OPTaHU3MOB;
KJIacCU(ULIMPOBAThH U XapaKTEPU30BATh
HKOJIOTHYECKHE (PAaKTOPbl: AOMOTUYECKUE,
OMOTHUYECKHE U aHTPOIIOTCHHBIE.
OnuceIBaTh AEMCTBUE IKOJIOTHUECKUX
(baKkTOpOBHA OpPraHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTU
CTPOCHUS U KUZHEJIEATETbHOCTH
pacTeHHI 1 )KUBOTHBIXPA3HBIX CPEJ
oOuTaHus

21

AOUOTHUYECKHE
bakTophI

AbGuoTtnyeckue (hakToOphI: CBET,
TEMIIEpaTypa, BIa)KHOCTb.
doronepuoausm.lIpucnocobnenus
OpraHU3MOB K JIEHCTBUIO a0MOTUYECKHUX
dakropoB. buonornyeckuepuT™MBI.
Hemoncmpayuu:

Tabauywvt u cxemvl: «DOTOIEPUOTUZIM.
Jlabopamopnusie u npakmuueckue
pabomeut:

Jlabopatopnast padota Ne 3.
«Mopdomorudeckre 0COOEHHOCTH
pacTeHU U3 pa3HBIXMECT OOUTAHUSY.
Jlabopatopnast padota Ne 4. «Bnusiaue
CBETa HA POCT U Pa3BUTUE YEPEHKOB
KoJieyca

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUIN: abnoTHYeCcKre (PaKTOPHI,
dboTonepron3M, OMOJIOTHIECKHE
PHUTMBI.

AHanu3upoBaTh JICHCTBHUE CBETA,
TEeMIIepaTyphl, BIAXKHOCTH Ha OPraHU3MBbI
U TIPUBOAUTH MPUMEPHI
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
[TpoBoaMTE OMOJIOrMYECKIE HAOTFOACHUS
1 0OPMIIATH PE3yIbTaThl MPOBEAEHHBIX
HaOJII0IEHUI
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22 | buotuueckue buotnueckue daktopsl. Buas PackpbiBaTh copepKaHUe TEPMUHOB
(dakTopbl OMOTUYECKUX B3aUMOJICHCTBHIA: U TOHATHI:0M0THYEeCKUE (PaKTOPHI,
KOHKYPEHIIUS, XUIITHUYECTBO, CAMOMO3 U | XMIHUYECTBO, IIaPA3UTU3M,
ero opmel. [lapazutusm, Koomeparus, | KOHKYpEHLUs, MyTyalu3M, CUMON03,
MYTYyajau3M, KOMMEHCAIIU3M KOMMEHCAJIN3M, HaXJIEOHUUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, AMEHCAIIU3M,
AMeHcalu3M, HEUTpaau3M. HEUTPAJIN3M.
3HayeHHe OMOTUYECKHX XapakTepuzoBaTb OMOTHUYECKUE
B3aMMOJICHCTBUI JIJIs1 CYIIECTBOBAHUS (bakTopbl U BUJIBIB3AUMOOTHOIIICHUN
OpraHU3MOB B IPUPOJAHBIX COOOIIECTBAX. | MEXKY OpraHU3MaMu; PUBOIUTH
Hemoncmpayuu: pUMEpPbI B3aUMHOMN
Tabnuywvl u cxemvi: «lInuieBplie nenmu» IPUCIIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MeXay coO0Oil BH[bI
OMOTHYECKUXB3aNMOIEHCTBUM
OpraHu3MOB
23 | Dkonoruyeckue OKOJIOTUYECKHUE XapAKTEPUCTHKU PackpbIBaTh cofep)kaHue TEPMUHOB U
XapaKTEPUCTUKH nomynsauuu. OCHOBHBIETIOKA3aTEIN HOHSTHI: OIS, YACICHHOCTD,

BHJIA U TIOIYJISILIUA

MOMYJISIIIUU: YACIEHHOCTb, IJIOTHOCTD,
POXKIaEMOCTh, CMEPTHOCTH, IPUPOCT,
mMurpanus. JJuHaMyuKa 4MCI€HHOCTH
NOMYJIALIMU U €€ PeryJisiusl.
Hemoncmpayuu:

Tabauywl u cxemor: «llonynsuuny,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTHU
NOMYJSAIUY UHPY30PUH-TY(HETBKI.
Jlabopamophuvle u npakmuueckue
pabomuwi:

IJIOTHOCTbh, POKIAEMOCTh, CMEPTHOCT,
MPUPOCT, MUTPALIUS, TUHAMUKA
YUCJICHHOCTH TOIYJISIUH.
XapakTepu30oBaTh OCHOBHBIE ITI0Ka3aTEIN
Y OKOJIOTUYECKYIO CTPYKTYPY
MOIYJISILIMY; OITUCHIBATh MEXAHU3MBbI
PEryJISIUMHA YACIEHHOCTH TOIYJISIIUI
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[TpakTuueckast padota Ne 2. «Ilogcuér
MJIOTHOCTH MOMYJISIIIANA Pa3HBIX BUIOB
pacTeHun»

Nroro yacoB no teme 5
Tema 4. Coob1recTBa ¥ IKOJIOTHYECKHE CUCTEMBI
24 |CooOmiectBa 1 Coo0111eCcTBO OPraHu3MOB — OUOLIEHO3. PackpbiBaTh conepxkaHiue TEPMUHOB U
OpraHu3MOB CTpyKTyphl OMOIIEHO3a: BHIOBAs, MOHSTHI: OMOIIEHO3, SKOCHUCTEMA,

IPOCTPAHCTBEHHAS, TPOPUICCKast OMOTCOIICHO3, BU/IbI-TOMUHAHTHI,

(nmumeBast). Buabl-1OMHUHAHTEI. HKOJIOTHYECKas HUIIIA.

Cesi3u B OHOIICHO3E. XapakTepu3oBaTh OMOIICHO3

Jemoncmpayuu: (coo0111eCTBO), €T0 BUOBYIO,

Tabauywvl u cxemol.: «llumieBsie emN», MIPOCTPAHCTBEHHYIO U TPOPHUIECKYIO

«bHOIIEHO3: COCTAB U CTPYKTYpay. CTPYKTYPBI.

Obopyodosanue: MOACTb-aNITUTUKALIIAS OOBSACHATH POJIb KOMIIOHEHTOB

«Tunmaabie OMOIIEHO3BI»; TepOapuii OuorieHO3a B MOJAEP)KAaHUH €r0

«PacTuTenpHBIE COOOIIECTBAY; CTPYKTYPHI U CYIIIECTBOBAHUS

KOJUTIEKIUA «bHOIIEHO03» Ha ONPENCIEHHON TEPPUTOPHUH.
OOBSACHATH OMOJIOTUUECKUN CMBICTT
SPYCHOCTH UIUCTOBOM MO3AUKH.
CpaBHUBAaTh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPO(HUECKYIO CTPYKTYPBI, CBSI3U MEKITY
OpraHu3MaMu

25 | DKOCHUCTEMBI H 2 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI). | PackpbIBaTh copepkaHne TEPMUHOB U

3aKOHOMEPHOCTH UX
CYIIIECTBOBaHMS

[ToHsgaTHe 00 PKOCUCTEME U
OHOreoIEHO3E.
OYHKIIMOHAIIbHBIC KOMITOHCHTBI

MIOHSATHI: DKOCUCTEMA, OMOT€OIIEHO3,
IPOAYLIEHThI, KOHCYMEHTBI, PEIYILCHTBI,
Tpo(HUecKre YPOBHH, IMHILEBAS
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SKOCHUCTEMBI: TPOAYLIEHThI, KOHCYMEHTHI,
PEaYLICHTHI.

KpyroBopot BelecTB v MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (muiieBsie) ypoBHU
AKOcHUCTEeMBI. [IuIIeBbIe 1Ienu 1 CeTu.
OcCHOBHBIE MTOKA3aTEIU YKOCUCTEMBI:
ouomacca, IpoyKIHs. DKOJIOTHYECKHUE
MUPaMU/JIbI: TIPOTYKIIUH, YUCIICHHOCTH,
oromacchbl. CBOMCTBA HKOCUCTEM:
YCTOMYUBOCTh, CAMOPETYJISAIINS,
pa3BUTHE.

Cykueccusi.

Hemoncmpayuu:

Ilopmpemui: A. Ix. Tencnu,

B. H. Cykaués.

Tabauywvt u cxemot: «IIpupoaHbie
coobmiectBay, «llenu nuranus»,
«IKOoJoru4ecKas NupaMuIa

LEMb U CETh, SKOJOTNYECKUE
nMpaMu/ibl, OuoMacca, mpoayKIus,
CYKIIECCHSI.

XapakTepu30BaTh CBOMCTBA YKOCUCTEMBI
(e€ crmocOOHOCTH K JUTUTEIBHOMY
caMoMnoAep>KaHUI0, OTHOCUTEIHHO
3aMKHYTBIN KPyTrOBOPOT BEIIECTB,
HEO0OXOJIMMOCTh TOTOKA SHEPTHH).
CpaBHUBATH MaCTOUIIHBIC U JECTPUTHBIC
MUIIEBbBIC 1IeTH, TPOQUUECKHE YPOBHU
HKOCUCTEMBI.

Pa3znuyaTe nupamMuab IpoayKIUH,
NUPAMU/Ibl YUCIIEHHOCTH U TTUPAMHU/IbI
OroMacchl.

CocTaBisTh 1IENU U CETH MUTAHMUS.
[TepeduciisiTe CBOMCTBA SKOCUCTEM:
YCTOWYUBOCTH, CAMOPETYJISIIUA,
pa3BUTHE (CYKIIECCHS).

OnuceiBaTh MEXaHU3M TOICPKAHUS
pPaBHOBECHS B SKOCUCTEMAX.
XapakTepu30oBaTh CyKIIECCUH, BBISIBISITh
MPUYUHBI U 00LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM

26

[Ipuponusie
3KOCUCTEMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKOCUCTEMA XBOMHOIO WJIN
TUPOKOJMCTBEHHOIO JIeca.

PackpriBaTh conepikaHie TEPMUHOB H
MOHSITHI: BOJHBIE IKOCUCTEMBI,
OMOTeOoIeHO3bI, (PUTOIIIAHKTOH,
300IIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpauuu:

Tabauywl u cxemvl: « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO JIECA,
«DKocucTeMa XBOMHOTO JIECcay,
«buoneHo3 BogoEmay.

Obopyoosanue: repdbapun U KOJJIEKITUU
pacTeHui U JKUBOTHBIX,
MPUHAICKAIIMX K PA3HBIM
SKOJIOTMYECKUM TpyIIaM OJIHOTO BU/Ia

[IpuBOAUTH TPUMEPHI TPUPOIHBIX
9KOCHUCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHBIE U BOJHbBIC
HKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIoIINe
pasHbie TPOPUUECKUE YPOBHU

27 | AHTPOITOTE€HHBIE AHTPOITOTCHHBIC 9KOCUCTEMBI. PackpbiBaTh copepxaHue TEPMUHOB U
HKOCUCTEMBI ATpPOIKOCUCTEMBI. MOHSTHI: aHTPOTIOTeHHAs YKOCHCTEMA,
Ypboskocuctemsl. buonoruyeckoe u arpo’kKocucTeMa, ypoo3KocucTema,
XO35IICTBEHHOE 3HaYEHUE ouropazHooOpasue.
arpo3KOCUCTEM M YPOOIKOCUCTEM. XapakTepu30BaTh arpO3KOCUCTEMBI U
buopaznoobpaszue kak pakTop ypOO3IKOCUCTEMBI, 0COOEHHOCTH UX
ycTounBocTH 3KocucTeM. COXpaHEHUE | CyLIECTBOBAHHUSL.
OHMOJIOTHYECKOTO pazHoo0pa3us [TpuBOAUTH IPUMEPHI AHTPOTIOTCHHBIX
Ha 3emiie. HKOCUCTEM CBOEH MECTHOCTH, OMUCHIBATH
Hemoncmpayuu: WX BUJOBOW COCTAB U CTPYKTYPY.
Tabnuysl u cxemovl: K ATPOLICHO3Y. CpaBHUBATH COCTAB U CTPYKTYPY
Obopyodosanue: KoneKuus «BpeauTenu | mpupoaHbIX SKOCHCTEM U
BAKHEHUIITNX CENbCKOXO3SHCTBEHHBIX arpo3KOCHCTEM, arpO3KOCUCTEM U
KYJBTYp» ypOO3KOCHCTEM
28 | buocdepa — VYuenne B. 1. Bepuanckoro o 6uocdepe. | PackpsiBaTh conepkanne TEPMUHOB U
rJI00abHAs ['panutibel, cocTaB U CTPYKTypa NOHATUH: Onocdepa, )KUBOE BELIECTBO,

IKOCHUCTEMA 3EMITU

ouocdepsl. )KuBoe BEIIECTBO U €0
bynkuuu. OcobeHHoct duochepsbl KaKk

JTMHAMUYECKOE PAaBHOBECHE.
OuenuBats Bkian B. Y. Bepnaackoro
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rJ100aJIbHOM 3KOCUCTEMBI.
JluHamMu4eckoe paBHOBECHE U 0OpaTHAS
CBsI3b B Onocdepe.

Jemoncmpayuu:

Ilopmpemui: B. N1. BepHaackui.
Tabauywvt u cxemolr: «O01IAs CTPYKTYypa
ouochepn», «PacnpocTpanenue Ku3Hu
B Ouocdepe», «O30HOBBIN IKpaH
ouochepnn»

B CO3/1aHME yueHus o obuocdepe.
XapakTepu3oBaTh cocTaB onocdepsl,
(GyHKUMU )KHBOTO BelllecTBa Onochepsl
U OTIIPENEINATh (Ha KapTe) 00JacTh ero
HaMOOJIBIIETO PaCcIIPOCTPAHEHUS.
[TpuBOANTH IPUMEPHI MPOSIBICHUS
GbyHKUUMH )KMBOTO BelecTBa Ouocepsl,
OMOT€OXUMHUYECKON A TEIBHOCTH
YeJIOBEKa.

[lepeuncnsate ocobeHHOCTH Ouocheps
KaK rJ00aJbHOM SKOCUCTEMBI 3eMITH

29 | 3aKOHOMEPHOCTH KpyroBopoTh! BeniecTs u PackpriBaTh cojiepkaHie TEPMHUHOB U
CYIIECTBOBAHUS OMOTeOXMMHUYECKHE IIUKIIBI 2JIEMEHTOB MOHSTUH: 1IEJIOCTHOCTh Ouochepsl,
ouochepsl (yrnepona, a3ora). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH Ouochepsl. OCHOBHBIC OMOTeOXMMHUYECKHE ITUKIIBI

OMOMBI CYIIIH. AJIIEMEHTOB, 30HATIBLHOCTH OMOChEPHI,

Jlemoncmpayuu: OMOMBL.

Tabauywvl u cxemol: «KpyroBopot OnuchIBaTh KPYrOBOPOT BEIIECTB,

yraepoza B 6uocdepe», «Kpyrosopot OMOreOXUMUYECKUE ITUKIIBI a30Ta U

a30Ta B IPUPOJIE» yraepojaa B 6uocdepe.
OOBSICHATH MPUYNHY 30HATBHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepU30BaTh OCHOBHBIE OMOMBI
Cymu 3eMiu

30 | YenoBedecTBO UYenosedecTBO B Orocdepe 3emin. PackpsiBaTh conepkaHue TEPMUHOB U

B Ouocdepe 3emin

AHTpPOIIOTCHHBIC H3MEHEHUS
B Ouocdepe. ['nobanbHbIe

MMOHATHUI: aHTPOIIOTCHHBIE U3MEHEHUS,
HKOJIOTUYECKUHN KPU3UC, TTT00ATbHBIC
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AKOJIOTUYECKHUE TPOOTIEMBI.
Jemoncmpayuu:

Tabnuyer u cxemvi: «IlpumepHble
AHTPONOTE€HHbIE BO3ACHCTBUS

Ha pUpoOaYy», «BaxkHENIINe HCTOYHUKH
3arpsi3HEHMs BO3AyXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHeMIas
cocTaBisolas ouochepnn», «PakTopbl
Jerpafgannu mouBy, «llapHukoBbIi

b dexT», «DakTopbl palOaKTUBHOTO
3arpsisHeHust ouochepri»; Kpachas
kHura P®, n3o0paxxeHust oxpaHsaeMbIX
BUJIOB PACTEHU U JKMBOTHBIX

pOOIEMBI.

XapakTepu3oBath OUOCHEPHYIO POITh
YeJ0BeKa.

[IpuBOIUTH TPUMEPHI AHTPOTIOTCHHBIX
u3MeHeHui B Ouocdepe.

O1eHUBaTh MOCIEACTBUS 3arPSI3HCHUS
BO3YLLIHOM, BOJHOW CPEbI, U3MEHEHUS
KJIUMaTa, COKpaIieHus
O6uopazHooOpasus.

dopMyIupOBaTh COOCTBEHHYIO MO3HUITUIO
110 OTHOIIEHHUIO K I100aJIbHBIM U
PETrMOHAIBHBIM 3KOJIOTHYECKUM
npobiemMam, apryMeHTHPOBATh CBOIO
TOUKY 3pEHHUS.

Ha3biBaTh IpUYUHBI TOSBJICHUS
MIPUPOJIOOXPAHHOMN ITUKH,

pacKpbIBaTh 3HAYEHUE MpoOrpecca

JUIS1 TIPEOJOJIEHUS DKOJIOTHYECKOTO
Kpu3uca
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31 | CocymiecTBOBaHUE 1 Cocy1iiecTBOBaHNE NPUPOJIBI U PackpeiBaTh copepkaHue TEPMUHOB U
IIpUPOABI U yenoBeuecTBa. CoxpaHeHHE IIOHATUM: pallMOHAIIBHOE
YeJIoBeYeCTBa Oonopa3zHooOpa3us Kak OCHOBa PUPOAOIIOIB30BAHUE, YCTOMUUBOE

ycToiuuBocTH 6nocheprl. OcHOBa pa3BUTHE, KOIBOJIOLUSI.
PalMOHAJILHOTO YIIPABJICHUS XapakTepu3oBaTh pallMOHAIBHOE
MPUPOHBIMU PECYPCaMU U UX UCIIOJIb30BaHUE MPUPOIHBIX PECYPCOB;
UCIIOJIb30BaHME. JloCcTHKEHUSI OMOIOTHH | OCHOBHBIE MTOJIOKEHHS KOHLIETIIUU

U OXpaHa MPUPOIBIL. YCTOWYUBOTO PA3BUTHS
CocyiiecTBOBaHHE MPUPOJIBI U

32 | CocymecTBoBanue yenoBevyecTBa. CoxpaHeHue
PUPOJIBI U Oonopa3zHooOpa3us Kak OCHOBa
YeJI0BEUECTBA ycTorunBocTu 6nocheprl. OcHOBa

33 | KonTposbHas PalMOHAJILHOTO YIIPABIICHUS
pabora IPUPOJHBIMU PECYPCAMU U UX
Ne2"Coo01miecTBO HCII0JIb30BaHue. JloCTHKEHHS OMOJIOTUU
U DKOJIOTUYECKHUE Y OXpaHa MPUPO/IbI.
cucteMbl"”

34 Ananus x/p.
Pezeps

NToro yacoB no Teme:

34
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