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IlosicHuTEILHASA 3aIMCKA

[Tpu pa3paboTke mporpamMmbl O OHOJIOTHH TEOPETUYECKYIO OCHOBY JUIS ONPEAETCHUS MOIXOAO0B K (DOPMHPOBAHUIO COJACPKAHUSA y4eOHOTO
npeameta «buonorusy» coctaBuin: KoHIenTyaabHble mojoxenuss ®I'OC COO o B3auMo0o0yCIIOBICHHOCTH IEJICH, COJIEP)KaHUSs, Pe3yIbTaTOB 00 yUCHHS
1 TpeOOBaHMI K YPOBHIO IMOJATOTOBKH BBIITYCKHUKOB, IIpeAcTaBieHHoi B mporpamme MAQOY VYcenenckoi COIL..

[Tporpamma o 6uosoruu naéT npeAcTaBieHue O 1eNix, 00 obuiel crpaTerun o0y4eHus, BOCIIUTAHUSL M Pa3BUTHSA 00y4YaIOIIUXCs CPEACTBAMU
yuebHoro mpeamera «buonorus», ompeaenser 00s3aTeNbHOE MPEIMETHOE COJIEpIKAHUE, €r0 CTPYKTYPY, PaclpelelieHHue Mo paslesiaM U TeMaw,
M3Y4YeHHUsS Y4eOHOro Marepuaia ¢ y4€TOM MEXKMPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKM 00pa3oBaTeNbHOTO MpPOIECcca, BO3PACTHBIX
0COOCHHOCTEH 00YJarOIIMXCS.

B nporpamme o 6uonoruu (10-11 kmaccsl, 6a30BbIi YPOBEHb) peaqTn30BaH MPUHIIUI TPEEMCTBEHHOCTH B M3y4YEHUH OUOJIOTHUH, Olarogaps yemy
B HEW MPOCMATPUBACTCS HANPABIECHHOCTh HA PA3BUTHE 3HAHUH, CBA3aHHBIX C (HOPMUPOBAHHEM €CTECTBEHHO-HAYYHOT'O MHPOBO33PEHHUS, IIEHHOCTHBIX
OpUEHTAIMIA JINYHOCTH, IKOJIOTUYECKOTO MBIIUICHHUS, MPEACTaBICHUI O 3A0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHWEM K OKpYyKarolen
npupoaHoi cpene. IloaTomy Hapsiny ¢ u3yueHreM 00111e0MO0I0THYECKIX TEOPUHA, @ TAK)KE 3HAHUN O CTPOSHHUH KMBBIX CUCTEM PA3HOT'0 PaHra U CYIIHOCTH
OCHOBHBIX MPOTEKAIOIIUX B HUX MPOIECCOB B MPOTrpaMMe MO0 OMOJOTHH YEIeHO BHUMAHHE HCIIOJIb30BAHUIO MOTYYEHHBIX 3HAHHUM B MOBCEIHEBHON
KU3HH IS pEIIeHUs MPHUKIAIHBIX 33734, B TOM 4YHCIe: NPOMUIAKTHKH HACIEJACTBEHHBIX 3a00JE€BAHUN YEIIOBEKa, MEIWKO-TEHETHYECKOTO
KOHCYJIBTUPOBaHUS, 000CHOBAHHS HKOJIOTMUYECKHU 11€TIECO00PA3HOTO MOBEACHHS B OKPY KAIOLIEH MPUPOAHON cpelle, aHanu3a BIUSHUS X03HCTBEHHOU
JeSITEIbHOCTH Y€JIOBEKa Ha COCTOSIHUE MPUPOJHBIX U MCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHWE BHMMAHHUS K MPHUKIAJHON HaNpaBiIEHHOCTH y4eOHOIO
npenMera «bUONOTHS» TMPOJUKTOBAHO HEOOXOAMMOCTHIO OOECTIEeUeHHUs YCIOBUM IS pElIeHHs OJHOW W3 aKTyalbHbIX 3a7ad I[IKOJIHHOTO
OMOJIOrMYecKOro 00pa3oBaHus, KOTOpas mnpexnoiaraeT GopMUpoBaHHE y O0ydyaroOUIMXcs CIOCOOHOCTH alalTUPOBATHCA K M3MEHEHUSM JUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOI'O MUPA.

buonorust Ha ypoBHe cpenHero o0Imero o0pa3oBaHUsA 3aHUMAEeT BaxkHoe MecTo. OH oOecrieunBaer (HOPMUPOBAHUE Y OOYUAIOIIMXCS
MIpEJICTaBJICHHI O HAyYHOU KapTHHE MUPA, paciIupsieT 1 00001I1aeT 3HaHUS 0 )KUBOU MPUPOJE, €€ OTIIMYUTENbHBIX MPU3HAKAX - YPOBHEBOM OpraHU3alluu
U 3BOJIIOLUH, CO3AAET YCIOBMS I MO3HAHMS 3aKOHOB JKMBOM NPUPOBI, (POpMUPOBAHUS (PYHKIIMOHAIBHON IPaMOTHOCTH, HAaBBIKOB 3J10POBOTO U
6e30macHOro 06pa3a KU3HHU, SKOJIOTUYECKOT0 MBIIIJIEHUS], [IEHHOCTHOTO OTHOLLIEHMS K dKHBON MPUPOJIE U YETIOBEKY.

bonbiioe 3HaueHwe OWMONOTHS UMEET TakXKe JUId PEeUIeHHs] BOCHMTATENbHBIX M Pa3BUBAIOIIMX 3aJad CpeJHero oouiero oOpa3zoBaHUS,
couuanu3anuu olyyaronuxcs. V3ydeHue Ouonoruu oOecmedrBaeT yCIOBHUS A (HOPMHUPOBAHHS HHTEIUICKTYAIbHBIX, KOMMYHHKAIIMOHHBIX W
MH(OPMALIMOHHBIX HABBIKOB, 3CTETHUECKON KYJIbTYpPBl, CIIOCOOCTBYET MHTETPAIlMK OMOJOTUYECKUX 3HAHUM C MPECTABICHUSIMHU U3 JIPYIUX y4eOHBIX
MPEeIMETOB, B YAaCTHOCTH, (PU3UKU, XUMUHU U reorpaduu. HazBaHHbIE MONOKEHUs O MpeJHa3HAYeHUU ydeOHOro mpeamera «buonorus» cocTaBuiIn
OCHOBY ISl OIIPEJIEICHUS [TOAX0/I0B K OTOOPY U CTPYKTYPUPOBAHHIO €r0 COAEpKaHUS, IPEACTABIEHHOTO B IPOrpaMMe o0 OMOJIOTHH.

Ot0op conepxanus yueOHoOro mnpenmera «buosorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C IMO3ULUN KyJIbTYpOCOOOpa3HOro IMOAXOJa, B
COOTBETCTBUM C KOTOpPHIM OOydaroluecs JAOKHBI OCBOMTH 3HAHHS M YMEHHMsI, 3HAYUMble JUIsl (OpMHUpPOBaHUS OOIIEH KyJIbTYpbI, ONpPEIEISIONINe
aJIeKBaTHOE ITOBE/ICHUE YEI0BEKa B OKpYXKaroIlel MpUpOTHOH cpefie, BOCTpeOOBaHHBIE B TOBCETHEBHON KU3HU U IPAaKTHUECKOil aesrenbHocTu. Ocoboe
MECTO B ATOW CHCTEME 3HAHUN 3aHMMAIOT 3JIEMEHTBI COJAEPIKAHUS, KOTOpPbIE CIIYy>KaT OCHOBOM aJisi (hOopMHpOBaHUS MPEICTABICHUNH O COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHE MUpPA U IIEHHOCTHBIX OPUEHTAIMSIX JTUYHOCTH, CIIOCOOCTBYIOIIMX TYMaHU3allUK OMOJIOTHYECKOTO 00Pa30BaHMS.



CTpyKkTypupOBaHUe cozepKaHMsl ydeOHOro MaTepHaia B IporpaMMe 1o OMOJIOruU OCYILECTBIEHO ¢ YUETOM IMPUOPUTETHOTO 3HAUEHHsI 3HAaHU 00
OTJIMYUTEITBHBIX 0COOEHHOCTSIX KUBOM PUPOBI, 0 €€ YPOBHEBOM OpraHM3aIliy U SBOJIIOLUHU. B COOTBETCTBHHM C 3THM B CTPYKType yueOHOTO IpeamMeTa
«buonorus» BbIAETIEHBI CIENYIOIUE COAEp KaTeNIbHbIe TUHUN: «buosiorus kak Hayka. MeToabl HaydHOro mo3HaHus», «Kierka kak Ouosiornyeckas
cucremay, «Opranum3Mm Kak Ouonormueckas cucremayn, «Cucrtema M MHOroo0Opasue OpPraHHYecKOro MHpay», «IBOJIOLHUS JKUBOW MPUPOABDY,
«OKOCUCTEMBI U IIPUCYLIHE UM 3aKOHOMEPHOCTHU.

Lenp nzydenus yueOnoro npenmera «buonorus» Ha 6a30BOM ypOBHE - OBJIaJICHUE 00YYAIOIIUMHUCS 3HAHUAMH O CTPYKTYPHO-()YHKIIMOHATBHON
OpraHu3allK )KUBBIX CUCTEM PA3HOTO PaHIra U MPUOOPETEHHE YMEHUI MCIOJIb30BATh 3TU 3HAHUS Ul IPAMOTHBIX JIEHCTBUH B OTHOILIEHHH OOBEKTOB
KUBOM MPUPOJIBI U PELICHUS PA3TUYHBIX )KU3HEHHBIX ITPOOIIEM.

JlocTrkeHue 1esn u3ydeHus yueoHnoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00€CIIeUUBACTCS PELICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHE 00YJAIONUMHUCS CUCTEMBI 3HAHHI 0 OMOJIOTUIECKUX TEOPHSIX, YUCHHUX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, IIPAaBUIIAX, CITYKaIIUX
OCHOBOH /17151 OPMHMPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHUPA, O METO/aX HAyYHOr'O MO3HAHHUSA, CTPOEHUH, MHOT00Opasuu u
0COOEHHOCTSIX KHMBBIX CUCTEM PAa3HOTO YPOBHSI OPTraHU3AINH, BBIIAIOIINXCS OTKPBITHAX M COBPEMEHHBIX UCCIIEIOBAHHSIX B OMOJIOTHH;

¢dbopmupoBaHue y 00ydaroIuXcs MO3HABATENbHBIX, HHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B mpoliecce aHaiau3a JaHHBIX O MYTAX
pa3BUTH B OMOJIOTUY HAYYHBIX B3TJISAOB, HIIEH M MOIX0I0B K U3YUCHHIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIHu;

CTaHOBJIEHUE Yy oOOydaromuxcs oOmeil KyabTypbl, (DPyHKIHMOHAJIBHOW I'paMOTHOCTH, Pa3BUTHE YMEHHUH OOBSACHATh M OLEHUBATh SIBIECHUS
OKpY>KaIOILEro MUpa KUBOM NPUPO/Ibl HA OCHOBAaHUM 3HAHUM U OMbITA, [TOJIyY€HHBIX IPU U3YYEHUU OMOJIOTUY;

dbopmupoBaHUe y 00YydYalOUMXCAd YMEHHUH HUIIOCTPUPOBATH 3HAYEHHWE OMOJIOTMYECKUX 3HAHMHA B IMPAKTHUYECKOW JEsTEIbHOCTH 4eIOBEKa,
Pa3BUTHUH COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOXKAEHHOCTH B BO3MOKHOCTH IMO3HAHMS YEIOBEKOM >KHBOM PUPObI, HEOOXOIUMOCTH O€pPEKHOT0 OTHOLICHUS K Hel, cOOII01eHUs
ATUYECKHUX HOPM MpU MPOBEACHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

0CO3HaHME LIEHHOCTH OMOJIOTMUECKUX 3HAHUH JJ15 OBBIILIEHHS YPOBHS HKOJIOTHUECKOM KYIbTYPHI, U1 (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

PUMEHEHNUE MPUOOPETEHHBIX 3HAHUNW M YMEHHI B MOBCEIHEBHOM >KHU3HM JUIS OLIEHKH IOCJIEJCTBUI CBOEH NEATEIbHOCTH MO OTHOIIEHUIO K
OKpy>Katolel cpesie, COOCTBEHHOMY 3/10pOBbI0, 0O0CHOBAaHHE U COOJIIOIeHHE Mep NMPO(PUIAKTHKH 3a00JI€BaHHM.

B cucteme cpennero o6mero oOpa3oBanus «buosorus», msydaemas Ha 0a30BOM ypOBHE, SBISETCS 00S3aTelbHBIM YYEOHBIM IPEIMETOM,
BXO/ISIIIIUM B COCTaB MPeAMETHON 001acTi «EcTecTBEeHHO-HAayUHbIE PEAMETHD».

OO6miee unco yacoB I u3ydeHust ouosoruu - 68 gacos: B 10 kiacce - 34 gaca (1 yac B Henenro), B 11 kiacce - 34 gaca (1 gac B Henenio).

VYder BoCIUTATEIBHOTO MOTEHIMANA YPOKOB B paboueil mporpamMe yuebHoro npeamera "buosorus”. BocniutatenbHblil TOTEHIMAT Y4€OHOTO
npenMera «buonorus» peanusyercs qepes:
* IPUBJICUEHNE BHUMAHUS 00y4arOIUXCs K [IEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha ypoKax sSIBJICHUH, OpraHU3aIMI0 UX pabOThI C TOJTy4aeMoi Ha ypoKe
COLIMAJIbHO 3HAYMMOW MH(pOpMaluell — HHUIMUPOBAaHUE ee 00CYKJIeHUs, BhICKAa3bIBaHNS O0YyYalOIMMUCS CBOETO MHEHHUS IO €€ MOBOAY, BhIPaOOTKU
CBOETO K Hel OTHOILICHUS;
* JIEMOHCTpAIUI0 00yYaroIMMCsl IPUMEPOB OTBETCTBEHHOTO, IPaKJAHCKOTO MOBENEHHUS, MPOSBICHUS YEIIOBEKOIIOOUS U T00pOCEpAEUHOCTH, Yepes
noa00p COOTBETCTBYIOIMX TEKCTOB JJIS YTEHMsA, 3a4ad JUId pPEUIeHUs, MNpOoOJEMHBIX CUTyalMil Juis OOCYyXIeHHs B  KJacce;
* IPYMEHEHHUE Ha YpOKaX UHTEPAKTUBHBIX (hOpM paboThl ¢ 00YJarOIIMMHUCS: HHTEJUIEKTYAIbHBIX UTP, CTUMYJIUPYIOIIKMX O3HABATENbHYI0 MOTUBAIIUIO



00y4JaromXxcsl; TUAAKTUYECKOTI0 TeaTpa, I71e MOJyYeHHbIE Ha YPOKE 3HaHUS OOBIIPHIBAIOTCS B T€ATPAJIbHBIX IOCTAHOBKAX; AUCKYCCUM, KOTOPbIE NAIOT
00y4aromuMcsi BO3MOXKHOCTh MPHOOPECTH ONBIT BEACHHS KOHCTPYKTHBHOIO JWAJOTa; TPYHIIOBOM pabOThl MM pabOThl B Mapax, KOTOPHIE ydyaT
o0yyaromuxcs KOMaHIAHON pabote u B3aMMOJCICTBUIO c ApYTUMH o0yyaroImuMucs;
* MHULUUPOBAHHE M TOAJIEPIKKY HCCIEIOBATEIBCKOW NEATENLHOCTH OOy4aromuXcs B paMKax peanu3aliil UMH HHIUBUAYAJTbHBIX U TPYIIOBBIX
HCCIIEI0BATENbCKUX MTPOEKTOB, YTO JACT 00YYarOIUMCS BO3MOXKHOCTb IIPUOOPECTU HABBIK CAMOCTOSTEIBHOIO PELIEHUS TEOPETHUECKON MpoOIeMsl,
HaBBIK TEHEPUPOBAHUA U OPOPMIICHHS COOCTBEHHBIX HCH, HABBIK YBXKUTEIBHOTO OTHOIICHUS K UY)KUM HAESIM, O(POPMIICHHBIM B paboTax APYrux
ucclieloBaTeNel, HaBbIK MyOJIMYHOTO BBICTYIUICHUS IIepes ayIUTOpUE, apryMEHTUPOBAHMsI U OTCTAUBAHUS CBOEH TOUKH 3PEHHUS.

Conep:xanusi 00yyenust
10 ki1ace

Tema 1. buonorus kak Hayka

buonorus kak Hayka. CBsi3b OMOJOTHH C OOIIECTBEHHBIMH, TEXHHMYECKUMU U JIPYTMMH €CTECTBEHHBIMH Haykamu, (umocoduei, 3TUKOH,
ACTETUKOMN U TIpaBoM. Posibs 6uosorun B popMUpPOBAHUY COBPEMEHHOM HAYYHOUM KapTHHBI Mupa. CuctemMa OMOJIOTrHYeCKUX HayK.

MeTopl TO3HAHUA KUBOM MPHUPOAbI (HAOIIOACHHE, SKCIIEPUMEHT, OMUCAHKUe, U3MEepeHne, KiIacCu(PUKaIus, MOJICTMPOBaHIE, CTATUCTHYECKAs
00paboTKa JaHHBIX).

Hemoncmpayuu.
Ilopmpemui: Y. {apsun, I'. Mennens, H.K. Koabuos, /[x. Yorcon u ®@. Kpuk. Tabauyst u cxemor: «MeTobl HTO3ZHAHUS KUBOW MPUPOIBI».

Jlabopamopnule u npakmuueckue pabomoi:
ITpaktryeckas padora Ne 1. «Mcnonap3oBaHKEe pa3IMUHBIX METOJIOB ITPH U3YUYEHUH OMOJIOIMYECKHX 0OBEKTOBY.

Tewma 2. J)KuBbie cucTeMbl U UX OpTaHU3AIUS

XKusble cucTteMbl (OMOCUCTEMBI) KaK MpeaIMeT u3ydeHus ononoruu. OTandre )XKUBBIX CUCTEM OT HEOPTaHUUYECKOM MPUPO/IBL.

CgoiicTBa OMOCHCTEM U HX pa3HOOOpa3ue. YPOBHU OpraHu3aluud OWOCHCTEM: MOJEKYJISIPHBIA, KJIETOYHBIM, TKaHEBBIA, OpPraHU3MEHHBIN,
HOMYJISIIIMOHHO-BUI0BOM, YKOCUCTEMHBIH (0MOreo1eHOTHUECKH i), OoChepHBbIil.

Jlemoncmpayuu.
Tabauyet u cxemvi: «OCHOBHBIEC TIPU3HAKU KU3HWY», «Y POBHU OpPraHU3aIMN )KHUBON TPHUPOIBI».
Obopyodosanue: moaens monekynbl JJHK.

Tema 3. X¥UMHUECKUI COCTAB U CTPOCHUE KIETKU

XUMUYECKUH COCTaB KJIETKU. XMMHUYECKHE AJIEMEHThI: MaKpPO3JIEMEHThI, MUKPOA3JIEMEHTHI. Bo/la 1 MUHEpaIbHbBIE BEIIECTBA.

OyHKIMK BOJBI U MHHEPAIBHBIX BEIECTB B KieTke. [loanepkanne ocMoTHYECKOro OanaHca.

benku. CoctaB u cTpoeHne 0eIKOoB. AMUHOKHCIOTHI - MOHOMEpPHI OenkoB. HezameHuMbIe W 3aMEHUMbBIE aMHUHOKUCIOTHI. AMHUHOKHUCIOTHBIN
coCTaB. YPOBHU CTPYKTYpBI OEIKOBON MOJEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XHUMHUECKHUE CBOMCTBA OEIKOB.
buonornueckne QyHKIMN OSIKOB.



®epMeHTHI - Ouonoruueckue karanuzaropbl. CTpoeHue hepMeHTa: akTUBHBIN IIeHTp, cyocTpaTHas crneunduunocts. Kopepmentsl. ButamMuHsb.
Otnuuns (pepMEHTOB OT HEOPraHMUYECKUX KaTalln3aTOPOB.

VYrneBoabl: MOHOcaxapuabl (TIOKO3a, pudbo3a U Je30Kkcuprbo3a), Aucaxapuibl (caxaposa, JIaKTo3a) U HoJucaxapuabl (Kpaxmai, TJIMKOTEH,
HEeJUTI0I03a). bruonornueckue GyHKIUN yTiIeBOOB.

Jlununel: Tpuraunepusl, pochonunuasl, crepouasl. ['uapodmibHo-TuapodoOHbIe cBolcTBa. bronornueckue pynkuuu nunuaos. CpaBHEHHE
YTJIEBOAOB, OCJIKOB U JIMIIUIOB KaK HICTOUHUKOB SHEPTHH.

Hyxnennoseie kucnotel: JIHK u PHK. Hykiieotuaer - MoHOMepBI HyKJIeMHOBBIX KHCIIOT. CTpoenue u pynkuuu JJHK. Ctpoenue u pynkiuu PHK.
Bunasl PHK. AT®: ctpoenue u (GyHKIIHH.

[uTonorus - Hayka o kietke. Knetounas teopust - mpuMep B3auMOAECUCTBUA UJeH U (DaKTOB B HAYYHOM MMO3HAHUU. METO/IbI H3yUeHUS KIETKH.

Kretka xak nienoctHast xxuBast cuctema. O01ue npu3Haky KIeTOK: 3aMKHYTasi Hapy»kHasi MeMOpana, mosekyibsl JIHK kak reneTnueckuii annapar,
CUCTeMa CHHTe3a Oelnka.

Tumnbr x1eToK: syKapuoTHyeckas W mpokapuoThueckas. OcoOEHHOCTH CTPOCHUSI NMPOKApUOTHYECKON KieTku. Kierodnast cTeHka OakTepuid.
CtpoeHue 3ykapuoTuueckoil kineTku. OCHOBHBIE OTIUYHS PACTUTENBHOM, dKUBOTHOM U IPUOHON KIIETKU.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK - KJIETOYHAS CTEHKA, TJIMKOKAIMKC, nxX (yHkumu. [Tnasmarudeckas MmemOpana, €€ cBoOWcTBa U (DYHKIIHU.
[Mutonna3zma u e€ opraHouasl. OgHoMeMOpanubie opraHou sl kietku: DIIC, anmapar [Nonbmxu, nu3ocomsbl. [lomyaBTOHOMHBIE OPTaHOUABI KIETKH:
MUTOXOH/IPHH, TIAaCTUBI. [IponcxoxaeHne MUTOXOHApUN | TutacTua. Bunel uiactun. HememOpaHHbIE OpraHOUIBI KIETKHA: PUOOCOMBI, KJIETOUHBIN
LEHTp, LICHTPUOJH, PECHUYKHU, KI'YTUKH. DYHKIIMY OPraHOUI0B KIIETKH. BritoueHus.

SAnpo - perynsTopHblii HeHTp KieTku. CTpoeHue spa: siiepHas 000J104Ka, KapuoIia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIIECTB B KIIETKE.

Jlemoncmpayuu.

Ilopmpemeur: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneiinen, P. Bupxos, . Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Huacpammur: «PacnipenesneHne XMMHUYECKUX 3JIEMEHTOB B HEXKMBOM NMpHUpoiey, «PacnpeaeneHre XMMUYECKUX 3JIEMEHTOB B XKHMBOM MPUPOIE».

Tabnuywvr u cxemvi: «llepuoguueckast TabauIa XUMUYECKHX 3JIEMEHTOB», «CTpoeHHe MOJeKylbl BoAbl», «buocuHTes Oenka», «CTpoeHue
MoJIeKyJbl Oenka», «Ctpoenue dpepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenue mosnekyinsl ATD», «CTpoeHre 3yKapHOTHUECKOW KIETKN»,
«CtpoeHue )KUBOTHOH KIETKI», «CTpOeHNE PaCTHTEIBHOHN KIETKI», «CTpOeHHE MPOKAPUOTHIECKOH KIeTKI», «CTpOeHHE siIpa KIETKI», «YTIEBOIBD,
«JIunuaey.

ObopydoeaHue: CBETOBOM MHUKPOCKOI, 00OpYyZOBaHME [UIsl TPOBEACHUS HAOIMIOACHWN, W3MEpPEHHUI, 3KCIEPUMEHTOB, MHKpPOIpEnapaThl
PaCTUTENBHBIX, )KUBOTHBIX U OaKTE€PUATbHBIX KIETOK.
Jlabopamopnule u npakmuueckue pabomoi:

JIaGoparopnas pabota Ne 1. «/3yyeHne KaTaIMTHYECKOM aKTUBHOCTU (PepMEHTOB (HA MpUMeEpe aMUIa3bl WIN KaTajla3bl)».

JlaGoparopHas padota Ne 2. «3yueHue cTpoeHus KJIETOK PacTeHUH, )KUBOTHBIX U OaKTEepHUH MOJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax
U MX OITUCAHUE.

Tewma 4. )KusnenesTenbHOCTb KIETKU
OOmeH BemiecTB, Wi METa00aU3M. AcCUMUIIANINS (TUTACTHYECKUN OOMEH) U JUCCUMUJIAINS (SHEPTETHIECKU OOMEH) - IB€ CTOPOHBI €IUHOTO



nporecca Merabonusma. Poiib 3aKOHOB COXpaHEHHUs BEUIECTB U SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOdHBIH U TeTepoTpodHbIi. Poibs ¢pepMeHTOB B 0OMEHE BEIIECTB M MPEBPAIICHUN YHEPTHH B KIIETKE.

dortocunTte3. CBeToBas u TeMHOBast ¢asbl GorocuHTe3a. Peakiuu porocunTeza. IdhdexktuBHOCTh hoTOoCHHTE3a. 3HAUCHUE (POTOCHMHTE3a AJIS
JKU3HU Ha 3emiie. Brnusiaue ycnoBuii cpeibl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIIICHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIINe OaKkTepun. 3HaYeHHUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMJle.

DHepreTryeckuii 0OMeH B KJIETKe. PaciienieHie BemecTB, BbIICIICHUE U aKKYMYJIUPOBaHUE SHEPTUH B KJIETKE. DTaIbl SHEPreTUYECKOro 0OMeHa.
['mukomus. bpoxkenue u ero Buabl. Kucinoponnoe oxucieHue, WiM KieTtoyHoe apixanue. OkucnutenbHoe (ochopunupoBanue. IpHEeKTUBHOCT
HHEPTreTHYECKOro OOMeHa.

Peakuuu matpuyHoro cuntesa. ['enernyeckas nundopmanus u JJHK. Peanuzanus renernueckoit nundopmanuu B kieTke. [ eHeTndeckuit KoJ 1 ero
coiictBa. Tpanckpummms - marpuanbiil cuaTe3 PHK. Tpancisnus - OnocuaTes 6emka. Drarbl Tpancisun. KonupoBanre aMuHOKUCITOT. Poitk pubocom
B OMocuHTE3e Oenka.

Hexnerounsie popmbl xku3HM - BUpychl. Uctopust otkpsitust BupycoB ([1.1. UBanoBckuii). OCOOEHHOCTH CTPOSHUS M )KU3HEHHOTO IIMKJIa BUPYCOB.
Baktepuodaru. bonesnu pacreHuid, KUBOTHBIX W YeJIOBEKa, BbI3bIBacMble BUpycamu. Bupyc mmmyHnonedunura yenoseka (BUY) - Bo3Oyaurens
CIINda. OGpatHas TpaHCKpUIIIHS, peBepTa3a u uHTerpasa. [Ipodunakruka pacnpocTpaHeHus BUPYCHBIX 3a00JI€BaHUN.

Jlemoncmpayuu.

Ilopmpemor: H.K. Konbnos, JI.1. UBanosckuii, K.A. Tumupszes.

Tabnuyst u cxemol: «Tunel TUTaHUSD, «MeTaboIN3M», «MUTOXOHAPHUNY, « JHEPTETUUECKUN 00MEH», «XmopornacTy, «®orocurtesy, «CTpoeHue
JHK», «Ctpoenune u pyHkuuoHnupoBanue reHay, «Cunte3 Oenkay, «['eHeTudyeckuii kon», «Bupyce», «bakrepuodarn», «CTpoeHre U KU3HEHHBIN
rukn Bupyca CIIN/{a, 6aktepuodara», «Permmukarus JJTHK».

Obopyodosanue: moaenu-anminkanuu «Y nsoenue JJHK u tpanckpunumsy, «buocunres 6enka», «CTpoeHne KieTkn», Mojaenb cTpykTypsl JTHK.
Tewma 5. PasMHOXeHHE 1 MTHANBUYaJIbHOE Pa3BUTHE OPTaHU3MOB

Knerounsnii 1uki1, wid >KM3HEHHBIM UK KieTku. MHTepdaza m murtos. Ilporeccsl, nportekarwomue B uHTepdase. Permkamms - peaxius
matpuyHoro cuHTe3a JIHK. Crtpoenue xpomocoM. XpomocomHbId HaOOp - KapuoTHm. JIMIIOWIHBIA M TalUIOMAHBIE XPOMOCOMHBIE HAOOPBHI.
Xpomatuasl. [{lutonornyeckne 0CHOBBI Pa3MHOXKEHHUS U MHIUBUIYAIBHOTO PA3BUTHS OPTAaHU3MOB.

Henenne knetku - Muto3. Ctaguu muto3a. [Ipouecchl, mpoucxoasiue Ha pa3HbIX CTaIUsAX MUTO3a. BHOIOrMueckuii CMbICII MUTO3A.

[Tporpammupyemast TuOenb KJIETKH - allonTo3.

@opMbl  Pa3MHOKEHUS OPraHU3MOB: OECTojioe M TMOJOBOE. Buabl Oecrmoioro pa3MHOXKEHHs: JeJIeHHWE HaJABOE, MOYKOBAHHWE OJHO - U
MHOTOKJIETOYHBIX, CIOPOOOpa30BaHNe, BETETATUBHOE Pa3MHOKeHHUE. VICKyCCTBEHHOE KIIOHUPOBAHNE OPTAHNU3MOB, €r0 3HAYCHHE JIJIS1 CEJICKITUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTOIOTO.

Meiio3. Ctaguu meito3a. [Iporeccsl, npoucxodiiye Ha ctaausx Meiosa. [loBenenue xpomocom B meiose. Kpoccunrosep. bruonornueckuii CMbICI
Y 3HaYEHHE ME03a.

l"ameTorenes - mporecc 00pa3oBaHUs TMOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE Kene3bl: CEMEHHHMKH M sIMYHUKU. OOpa3oBaHHE W pa3BUTHE
MOJIOBBIX KJIETOK - raMeT (CIepMaTo30ui, SUIEKIeTKa) - crepMaroreHe3 U ooreHe3. OCOOCHHOCTH CTPOEHUS SUIEKIETOK W CHepMaTO30MIIOB.
OmnonorBopenue. [lapreHorenes.



WunuBuayanbHoe pa3Butue (OHTOTreHe3). DMOPHOHAIbHOE pa3BUTHE (AMOpHOreHe3). DTanbl AMOPHUOHATIBHOTO PAa3BUTHS y MO3BOHOYHBIX
KUBOTHBIX: ApoOJIeHUe, racTpyisinusi, opranoreHe3. IloctamOpuoHanbHOE pa3BuTHE. THUIBI MOCTIMOPHMOHAIBHOTO PA3BUTHA: MPSAMOE, HEIPSIMOE
(imunHOYHOE). BriusiHue cpepl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 BETKOBOI'O paCTEHUs: CTPOCHUE CEMEHU, CTaJUU Pa3BUTHSL.

Jlemoncmpayuu.

Tabnuyst u cxemvi: «©OpMBI pa3MHOXKEHUS OPTaHU3MOBY, «JIBOIHOE OMIIOOTBOPEHNE Y IIBETKOBBIX pacTeHUi», «BeretatuBHOe pa3MHOKEHNE
pacteHuii», «/lenenue kinetku Oaktepuil», «CTpOCHHE TOJOBBIX KIETOK», «CTpoeHue Xpomocombl», «Kierounsrii mukimy, «Permmukarnus JJHK»,
«Muto3», «Meito3», «lIpsmoe u HenpsiMoe pa3BUTUEY, «] 'aMEeTOreHe3 y MIIEKOIUTAIOLIUX U YeJI0BeKa», «OCHOBHbBIE CTAAUU OHTOIE€HE3A.

Obopydosanue: MUKPOCKOIL, MHUKporpernapaTsl «CIiepMaTo30HIbI MIICKOIHUTAIOMIETOY», «SIMIeKIeTka MieKonuTawmero», «Kapuokunes B
KJIETKaX KOpelllKa JyKay, MarHuTHasl MoJieb-anmiukanus «/lenenue knetkny», monens JJHK, Moxens MeTadazHnoit XpoMOCOMBI.

Jlabopamopuvie u npakmuyeckue pabomuwl:
JlaboparopHas padota Ne 3. «Habmronenne MuTo3a B KJIETKaX KOHYMKA KOpEIKa TyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.
JlaboparopHast pabota Ne 4. «3ydeHue cTpOSHUS MOJOBBIX KIETOK HAa TOTOBBIX MHKPOIIPEIIapaTax.

Tema 6. HacneacTBEHHOCTh M N3BMEHUHUBOCTb OPTaHU3MOB

[Ipeamer u 3amaun reHetuku. Mctopus pa3BUTHS TeéHETUKH. POJIb IUTOIOTMN ¥ SMOPHOJIOTUH B CTAHOBJICHHHM I'€HETHUKH. BKI1ag poCcCUHCKHX U
3apyOeKHBIX YUEHBIX B Pa3BUTUE TCHETUKH. MeETOAbl TeHEeTHKN (THOPUIO0IOTHUSCKUN, [IUTOTCHETUICCKHM, MOJICKYIIIpHO-TeHeTHUeCKUii). OCHOBHBIE
TFeHEeTUYECKHE MOHATHS. [ eHeTHUeckas CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaxX CKpEIIMBaHM.

3aKOHOMEPHOCTH HACJIEI0BaHUs PU3HAKOB, ycTaHOBJIEHHbIE I. MenneneM. MoHorubpuHoe ckpemyBanyue. 3aKoH €IuHO-00pa3usi THOPUIOB
nepBoro nokosieHus. [lpaBmno goMuHMpOBaHKs. 3aKOH pacllelieHus Mpru3HakoB. [ umoresza ynctoTsl rameT. [loaHOE 1 HEMOTHOE TOMUHUPOBAHHE.

JurubpuaHoe CKpenimBaHue. 3aKOH HE3aBHCHMOTO HAcJeIOBaHMs TpPHU3HAKOB. l[uToreHernueckwe OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUS.
AHanmu3upyroiee ckpenuBanue. Vcrmoap30BaHre aHATM3UPYIOMIET0 CKPEIIUBAHUS I ONPEIeIeHUS TEHOTHITA OCOOH.

CueruienHoe HaclieqoBanue npusHakoB. Padora T. Moprana 1o ciierieHHOMY HaclieZJoBaHUIo TeHOB. Hapyliienue ciieriennst reHOB B Pe3yJibTaTe
KPOCCUHTOBEpa.

XpoMOCOMHast TEOPHS HACIEICTBEHHOCTH. | eHeTHUEeCKHEe KapThI.

I'enetnka mona. XpoMOCOMHOE oOmpejaesieHue moia. AyTOCOMbl U TOJOBBIE XPOMOCOMBI. ['OMOraMeTHble M TeTepOraMeTHbIE OPraHU3MBI.
Hacnenosanue npr3HakoB, CIEIJIEHHBIX C TTOJIOM.

N3MeHunBOCTh. BH/IbI ©UBMEHUMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBeHHAs1. PoJib cpejibl B HEHACIeICTBEHHOM M3MEHYMBOCTH. XapaKTepUCTHUKA
MOANGUKAITMOHHOW W3MEHUYMBOCTU. BapuanmoHHBIA psia W BapuanmoHHas kpuBas. Hopma peakiuu npusHaka. KonmdecTBeHHBIE W KauyeCTBEHHBIE
MpU3HAKU U UX HopMa peaknuu. CBoHcTBa MOIU(MDUKAIIMOHHONW W3MEHYMBOCTH.

HacneacTBennas, niv reHOTUIUYECKast, U”3MEHYUBOCTh. KOMOWHAaTHBHAS M3MEHYHBOCTH. Mei03 1 MOJI0BOM MPOIIecC - OCHOBAa KOMOMHATHBHON
W3MEHUYUBOCTH. MyTalMoHHAasT M3MEHYMBOCTh. Knaccudukaius MyTaluii: TeHHbIE, XpOMOCOMHBIC, T€HOMHbIe. YacToTa M MPHUYMHBI MYTallUu.
Myrtarenssle ¢pakTopbl. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HacieAcTBeHHOU n3mMeHnunBoctu H.M. Basuosa.

BuesiepHast HacleACTBEHHOCTh U U3MEHYHBOCTb.

I'enetnka uenoseka. Kapuorun dyenoBeka. OCHOBHBIE METOJbI TCHETUKH YEJIOBEKA: T'CHEATOTMYECKHH, OJIM3HEIOBBIM, IUTOTCHETHYECCKUH,



OMOXUMHYCCKHH, MOJIEKYJISIPHO - TeHeTHYecKuii. COBPEMEHHOE OIpECIICHHE TeHOTHUIIA: TIOTHOTEHOMHOE CEeKBEHUPOBAaHUE, TCHOTHITUPOBAHKE, B TOM
gucie ¢ nomoinpbio [T1P-ananmm3a. HaciaencrBeHHbie 3a00JIeBaHUs YeIOBEKA: TeHHBIC 00JIC3HU, OOJIC3HH C HACJCACTBEHHOM IIPEAPACIIONOKEHHOCTBIO,
XpoMocoMHbIe 0ose3Hn. ComMaTHYeCKue W TeHepaTUBHbIE MyTaruu. CTBOJIOBbIC KJIETKH. [IpHHIMIBI 370pOBOTO 00pas3a KWU3HHU, NTUArHOCTHKH,
HpO(bI/IJIaKTI/IKI/I U JICYCHUA T CHCTUYCCKUX 60H€3Hef/'l. MeﬂI/IKO-I‘eHeTI/I'-IeCKOC KOHCYJIbTUPOBAHHUC. 3HaquHe MCI[HI.IPIHCKOﬁ T'€HCTUKU B
MPEAOTBPAIIEHUHN U JICUCHUH T€HETHYSCKUX 3a00JICBaHUI YeIOBEKa.

Jlemoncmpayuu:

Ilopmpemor: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. Uerepukos, H.B. Tumodeer-Pecosckuii, H.I1. BaBuios.

Tabnuyst u cxemvl: «MOHOTHOPHUIHOE CKPEIIMBAHKUE U €TI0 IIUTOTCHETUYECKAsi OCHOBAY, «3aKOH PACHICIUICHUS U €r0 [IUTOI€HETUYECKasi OCHOBAY,
«3aKoH YHMCTOTHI TameT», «Jlurubpuanoe ckpenuBanue», «llutomornueckue OCHOBBI AUTHOPUIAHOTO CKpeliuBanusy, «Menosy, «B3aumoneiicteue
AJJIENbHBIX TeHOBY, «[ eHeTHYeCKne KapThl PaCTEHUH, )KUBOTHBIX U YeJOBeKa», «I eHeTHKa monay, «3akOHOMEPHOCTH HACJeI0BaHus, CUEIICHHOTO C
noJiom», «KapruoTHIibl 4eoBeKka M KUBOTHBIX», «BHIbI m3MeHUHBOCTHY, «MoaupuKkamoHHass H3MCHUNBOCThY, «HacnemnoBanue pesyc - dakropay,
«['enetuka rpymnm KpoBu», «MyTallMOHHAs U3MEHYUBOCTHY.

Obopyoosanue: monpenu-ammiukanun «MoHOTHOpUIHOE CcKpeniuBaHue», «HemomHoe goMuHUpOBaHHEY», «/MTHOPUIHOE CKpEIIMBAaHUCY,
«[Iepekpéct xpomMocom», MUKPOCKON M MUKpompenapar «Jpo3oduia» (Hopma, myranuu (HopMbl KpbUIbEB M OKpacku Tena), repbapuit «l opox
ITOCEBHOMN».

Jlabopamopnvle u npakmuyeckue pabomul.

JlaboparopHass pabota Ne 5. «l3ydeHue pe3ynbTaTOB MOHOTHOPHAHOTO M JUTHOPHAHOTO CKPEIIMBaHUS y APO30(UIBI Ha TOTOBBIX
MHUKpOIIpenaparaxy.

JlaboparopHas pabota Ne 6. «M3ydyeHne MoaA(PUKAITMOHHON U3MEHYUBOCTH, IOCTPOSHUE BAPUAIMOHHOTO PsIia M BAPUAITMOHHON KPUBOM».

JlabopaTtopHas pabota Ne 7. «AHanu3 myTtaruii y 1po30( bl Ha TOTOBBIX MUKpPOIIpEnapaTax».

[TpakTuueckas padota Ne 2. «CocTaBneHue 1 aHaIN3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cenekuus opranuzMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekuus Kak HayKa U Ipoliecc. 3apoKJeHHUe CelIeKIuu U JoMecTukanus. Yuenue H.J. BaBunoBa o neHTpax npoHCX0okKAEHUS 1 MHOT000pas3us
KYJIBTYPHBIX pacCTeHUH. LIeHTpbI MPOUCXOKIEHMSI TOMAIIHUX )KUBOTHBIX. COPT, MOPO/a, IITAMM.

CoBpeMeHHbIE METOAbl CeNeKIMU. MaccoBbli M HMHIUBUAYalIbHBIH OTOOpPHI B CEJIEKIMM pAacTeHUM M JKMBOTHBIX. OIllEHKa 3KCTepbepa.
bnuskopoacTBeHHOE ckpemuBaHue - MHOpUAUHT. Yuctas nunus. CKpelyuBanue YuCThIX JUHUM. [ ereposuc, unu rubpuanas cuna. HepoacrtseHHoe
CKpelrBaHue - ayropuausr. Otganénnas rudbpuansaiys u e€ yernexu. VckyccTBeHHBIN MyTareHes 1 Mojay4yeHHe NOJUIUIONA0B. JloCTHKEHHS CeNIeKIINU
pacTeHUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonorust kak orpacib NpOU3BOACTBa. ['eHHas mHXKeHepus. DTanbl co3naHusi pekomOumHaHnTHOM JIHK M TpaHcreHHbIX OpraHu3MOB.
Kiietounas nnxenepus.

Kiterounsle KynpTypbl. MUKpPOKIIOHAIBHOE pa3MHOKEHHE pacTeHui. KiloHMpoBaHME BBICOKONPOIYKTHUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.
Okonoruyeckue u 3tnueckue npodiaemsl. MO - reHeTHuecKku MOAU(PUINPOBAHHBIE OPTaHU3MBI.

Jlemoncmpayuu.
Iopmpemor: H.W. BaBunos, U.B. Muuypun, I'.J[. Kapneuenko, M.®. WBanoB. Tabauyvt u cxemvi: xapta «LIeHTpBI TPOUCXOXKICHUS H



MHOT000pa3us KyJbTYpPHBIX pacTeHui», «I[lopoasl toMamHux >KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHuil», «OtnanéHnas rudpunuzanus», «PaboTsl
akanemuka M.@. BanoBay, «[lomummonausy, «O0beKTh OMOTEXHOIOTHNY, «KIIeTOUHBIE KYIbTYPHI H KJIIOHUPOBaHUEY, «KOHCTpyHpOoBaHUe U IEPEHOC
TE€HOB, XPOMOCOM).

Obopydosanue: MyJISKU TUIOA0B U KOPHEILIOJ0B JUKUX (OPM U KYJIBTYPHBIX COPTOB pacTeHUil, repoapuii «CelbCKOX035CTBEHHbIE PACTCHUS.

JlabopamopHule u npakmuueckue pabomoi:
Okckypeusi «OCHOBHBIE METOJABI M JIOCTHXKEHHUS CEJIEKIIMM PACTeHHH W JKMBOTHBIX (HA CEJEKIMOHHYIO CTaHIHMIO, IUIEMEHHYI0 (epmy,
COPTOUCTIBITATENIbHBIN YUaCTOK, B TEIUTMYHOE XO3SHCTBO, T1a00PAaTOPHIO arpOYHUBEPCUTETA HITM HAYYHOTO LIEHTPA)».

10 xkiaace

Tema 1. DBosoiMOHHAs OHMOJIOTHS

IIpennocelaku BOZHUKHOBEHHUS 3BOIOLMOHHON TeOpUH. DBOJIOLMOHHAS TEOpHs U €€ MeCcTO B OMojoruu. BiusHue 3BOIIOIMOHHON TEOpUH Ha
pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CugzerenscrBa 3Bomtonuu. IlaneoHTonornueckue: Mociaen0BaTENIbHOCTh MOSIBICHHS BUAOB B NAJICOHTOJIOTMYECKON JIETOIUCH, NEPEXOHBIE
¢dopmel. broreorpaduueckue: cxoacTBo u pasnuune dayH u GIop MaTEpPUKOB H OCTPOBOB.

DOMOpHOJIOrMYECKUE: CXOACTBA U pa3iIMyusl SMOPHUOHOB DPA3HBIX BHJIOB MO3BOHOUYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
AQHAJIOTUYHBIEC, PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoOJEKyJIIpHO-OMOXUMUYECKUE: CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTa0O0IMUECKUX MyTel y BCeX OpraHU3MOB.

OpomornonHas Teopus Y. Jlapeuna. [Ipeanocsiiku BO3HUKHOBEHUS TapBUHU3MA. JBHKyIIME CHIIbI 3BOJIIOLMHU BUAOB 110 J[apBUHY (M30BITOUHOE
pa3sMHOXKEHHUE NPU OrPaHUYEHHOCTH PECYpPCOB, HEONpeeNEHHAs N3MEHYNBOCTh, O00pb0a 3a CyleCTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopus 3Bomouun (CTD) u e€ ocHOBHBbIE MOJ0XKEHUs. MukposBosonus. [lonynsnus kak eIWHUIA BUJA U

9BOJIIOLUH.

JIBrokyue cuibl (pakToOpsl) BONIOLKN BUAOB B MPHPoJie. MyTallMOHHBIN Mpolecc U KOMOMHATHUBHAS U3MEHYMBOCTb. [10MyIA1lMOHHbIE BOJIHbI
u apeii¢ reHoB. M3onauus u murparus.

EcrecTBeHHbIH 0TOOp - HanpaBisromuil GakTop 3BoIOIUH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTat 3Bostoluy. [Iprumepsl npucnocoOiaeHuil y opranu3zmMoB. ApoMopho3bl U UIH0-aJanTal|H.

Bun u BugooGpaszosanue. Kpurepun Buga. OcHOBHBIE (hOPMBI BU1000pa30BaHMs: reorpaduueckoe, IKOJIOTHIEeCKOe.

MaxkpoaBosmtorusi. @opmbl 3BoTIOIUE: (UIeTHYECKas], TMBEPTeHTHAs, KOHBEpreHTHas, apajuienabHas. HeoOpaTuMoCTh 3BOTIOIHH.

IIponcxoxaeHue oT HeclleUaAIN3UPOBaHHBIX NpeaAkoB. [Iporpeccupyromas cnenuannzanys. AqanTuBHas paauanus.

Jlemoncmpayuu.

Ilopmpemeur: K. JIunneit, JK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap, O. I' exkenp, @. Mrosuiep, A.H. CeBepiios.

Tabauyst u cxemol: «Pa3zBUTHE OPraHUYECKOTO MUPA Ha 3eMIie», «3apOIbIIIN MO3BOHOYHBIX KUBOTHBIXY», «ApxeonTepukcey, «®opmbl 60pHObI 32
cymecTBoBaHue», «EcTtecTBeHHBIN 0TOOPY», «MHOT000pa3ue COpToB pacTeHu», «MHOT000pa3ue MopoI KUBOTHBIXY, «[lomymsiuny, «MyTarmoHHas
U3MEHUYUBOCTH», «Apomopdo3bl», «nnoamanranuuy, «OO0mas aereHepauus», «/[Bmwkymme cuibl sBomtonuuy, «Kapra - cxema wmapripyta
nyremectBuss Y. Jlapuna», «boppba 3a cymectBoBaHue», «lIpucmocobieHHOCT, opraHu3MoBy», «l'eorpaduyeckoe BHI000pa30BAHHEY,



«QKOJIOTUYECKOE BHI000Pa30BAHHE.
Obopydosanue: KOJUICKIIUST HACEKOMBIX C PA3IUYHBIMU THIIAMH OKpacKu, HAOOp IUIOJOB M CeMsH, Kosulekimus «l[IpuMepsl 3amuTHBIX
MPUCTIOCOOTICHUN Y )KUBOTHBIX», MOJIENIb «OCHOBHBIE HaMpaBIEHUS 3BOJIIOLUNY, 00BEMHAs Moiellb «CTpOeHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX ).
buoreorpaduyeckas kapra Mupa, KOUIeKIus «DopMbl COXPAaHHOCTH MCKOIAEMbIX KUBOTHBIX U PAacTEHUI», MoJenb ammukaius «llepexpéct
XpPOMOCOMY», BIIaXKHbIE Mpenapathl «Pa3BuTre HacekoMoroy, «Pa3purtue nsarymku», MUKporpenapat «/po3zoduna» (Hopma, MyTauuu (OpMbI KPbUIHEB
Y OKpacKH Tena).

JlabopamopHule u npakmuueckue pabomoi:
Jlaboparophas padota Ne 1. «CpaBHeHUE BUAOB 10 MOPPOIOTUIECKOMY KPUTEPHUIO».
JlaboparopHast pabota Ne 2. «OnucaHue MpucrnocoOJISHHOCTH OpraHi3Ma M €€ OTHOCUTEIIEHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHE U pa3BUTHE KU3HU HA 3eMIIe

JloHay4HbIe IPEeICTaBICHUS O 3apOKACHNH XKU3HU. HaydHble runore3bl BOSHUKHOBEHMS )KU3HU Ha 3emiie: abMOreHe3 U NaHCTIepMHUs. XUMHUYEecKast
3BOJIIOLIMSL. AOMOTEHHBIM CUHTE3 OPraHMYECKUX BEUIECTB W3 HEOPraHUYECKUX. ODKCIIEPUMEHTAIBHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
Hauanbuble 3tanbl 6uosnoruueckoi spomouuu. I'unoreza PHK -mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYP M BO3HMKHOBEHHE INPOTOKJIETKH.
[IepBrie keTku U UX 3BoOLNSL. POPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o spam u nepuoaaM. Karapxeil. Apxelickas u nporepo3oiickas 3psl. [laneo3oiickas 3pa 1 e€ nepuo/ipl: KeMOpHiicKuii,
OPJIOBUKCKHI, CHITYPUHCKUIA, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30licKkas 3pa U €€ MepUOIbl: TPUACOBBIN, FOPCKUM, METIOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MaJI€OreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KJIMMaTa U TeOJIOTHUECKUX IMporieccoB. OCHOBHBIE ATAIbl BOJIIOLUN PACTUTENILHOTO M JKUBOTHOTO Mupa. ApoMopdo3sl y
pacTeHuii u KUBOTHBIX. [losgBIIeHUE, paclBET ¥ BBIMUPaHKUE IPYII KUBBIX OPraHU3MOB.

Cucrema OpraHu4ecKOro MMpa Kak OTpa)xeHue 3BONIONUH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

DBoIoIUs YenoBeKa. AHTPONOJIOTUS Kak Hayka. Pa3BuTue npeacTtaBieHUil O MPOUCXOXKACHUN YelloBeKa. MeTo bl 3ydeHHs] aHTPOIOTreHe3a.
CxopncTBa M pa3Inyvs 4elnoBeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJI0KEHUE YEIOBEKa.

JBuwxymue cunbl (axkTopsl) aHTpomnoreHe3a. HaciencTBeHHass M3MEHYMBOCTh U €CTECTBEHHBIH 0TOOp. OOIIEecCTBEHHBI 00pa3 KHU3HW,
W3TOTOBJIEHUE OPYAUN TPYAA, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaUU U BETBU JBOJIIOIIMM YEJIOBEKA: aBCTPAJONUTEKH, YenoBek ymensiid, Yenosek npsMoxoasamuii, YenoBek HeaHIepTanbCKUM,
Yenoek pazymHblii. Haxoaku McKomaeMbIX OCTAaTKOB, BPEMsI CYIIECTBOBAHUS, O0JIACTh PAaCHpPOCTPaHEHUs, 00bEM T'OJIOBHOI'O MO3Tra, 00pa3 >KU3HH,
opyausl.

Yenoseueckne pacbl. OCHOBHBIE OONBIINE pachl: €BpONEOuHas (eBpas3uiickas), Herpo-aBCTpasioMJHas (PKBATOPUAJIbHAS), MOHTOJOWIHAS
(a3marcko-amepukaHckas). UepThl MpucrnocoOIEHHOCTH MPEACTaBUTENEH UeI0BEUECKUX pac K YCIOBUSM CyIlecTBOBaHUA. EAMHCTBO dyenmoBedecKux
pac. Kputuka pacusma.

Jlemoncmpayuu.
TIlopmpemui: ®@. Penn, JI. [lactep, A.W. Onapun, C. Munnep, I'. FOpu, Y. JapsuH.
Tabnuyst u cxemvi: «Bo3nukHOBeHNE COTHEUHOU CHCTEMBI», «Pa3BuTHE OpraHUYEcKOro Mupay, «PacturenpHas KiIeTkay, « KUBOTHAS KIETKAY,



«[Ipokapuornueckas kieTka», «COBpeMEHHas CHCTEMa OpraHudyeckoro mupa», «CpaBHEHHE AaHATOMHUYECKHX YEpPT CTPOCHHUS dYellOBeKa H
4eII0BEKOOOPa3HBIX 00€3bsiH», « OCHOBHBIE MECTA TAJICOHTOJIOTMYECKIX HAaX0JI0K IPEIKOB COBPEMEHHOTO YelIOBEKay, «JlpeBHeiimue mroamn», «[peBHue
moany, «[lepBrie coBpeMeHHbIE 01y, «YenoBeuecKre pachy.

Obopyoosanue: mynsxu «lIpoucxoxaeHne yenoBeka» (OIOCTBI aBCTPAJIONHUTEKA, MTUTEKAHTPOIA, HeaHepTalblia, KPOMaHbOHIIA), CICTIKA WIIH
n300paxKeHHs] KAMEHHBIX OpYIU MepBOOBITHOTO YelloBeKa (KaMHHU-YOIIEPhl, pyOua, ckpebiia), reoXpOoHOJIOrHuecKas Tadiuia, KouieKus «DopMel
COXPAHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUI».

Jlabopamopmvie u npakmuueckue pabomoi.:
[IpakTuueckas padora Ne 1. «/3ydeHre UCKOIMAEMbIX OCTAaTKOB PACTCHUH M YKUBOTHBIX B KOJIJICKITHSIX ).
DKCKypcus «IBOIIOLNS OPraHUYECKOro MUpa Ha 3eMie» (B €CTECTBEHHO -HAYUHBIN WM KpaeBEAUECKUl My3eil).

Tema 3. Opranusmsl 4 OKpy’Karolias cpeja

DKoJorus Kak HayKa. 3aJjaud U pa3zelibl 3KOJOTUU. MeToabl IKOJIOTUYECKUX UCCIIET0BaHUN. DKOIOIMUECKOE MUPOBO33PEHUE COBPEMEHHOIO
YeJIOBEKa.

Cpenpl 00MTaHMUS OPraHU3MOB: BOAHAS, HA3EMHO -BO3/YIIIHAsS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHAS.

Okonorndeckue Qaxrtopbl. Kiaccupukanuss >KoJoruueckux (akTopoB: aOHMOTHYECKHE, OMOTHUECKHME U aHTpomoreHHsle. JlelcTBue
HKOJIOTMYECKUX (PAKTOPOB HA OPraHU3MBI.

AbuoTtnueckue (akTopbl: CBET, TeMIeparypa, BiaxkHOCTb. PortonepuoansMm. IlpucmocobiieHuss OpraHu3sMOB K JAEHCTBHIO aOMOTHUYECKUX
¢dakTopoB. bruonornyeckne puTMBI.

bruotnueckue ¢akropsl. Buibl 6MOTHUECKUX B3aUMOJEHCTBUN: KOHKYPEHIUS, XMIITHUUECTBO, CUMOMO03 U ero Gopmsl. [Tapazutusm, koonepanus,
MyTyaJIu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAaXJeOHHWYECTBO). AMEHcalu3M, HeHTpanu3M. 3HaueHHE OMOTHYECKHX B3aWMOAECWCTBUN JUIS
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU monyasuuu. OCHOBHbBIE NOKAa3aTeNM MOMYJSLIUU: YUCIEHHOCTb, IMJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTD,
IPUPOCT, MUTpalys. JMHaMIKa YMCIEHHOCTH MOMYJISALUN U €€ PETYIIALHNS.

Jlemoncmpayuu.

Ilopmpemur: A. I'ymbonbar, K.®. Pynbe, O. I'ekkens.

Tabnuyer u cxemoi: Kapta «[Ipuponnsie 30Hb 3eMiun», «Cpesl 0OUTaHUS OPraHu3MOBY, «DoTonepruoan3my», «llomynsamum», «3aKOHOMEPHOCTH
pOCTa YMCICHHOCTH MOMYJISAIUN HHPY30pHH-Tyhenbkn», «IIuieBbie nemm».

Jlabopamopnule u npakmuueckue pabomoi:
JIaGoparophas pabota Ne 3. «Mopdosornueckre 0coOEHHOCTH pacTeHUI U3 pa3HbIX MECT OOUTaHU.
JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.
[Tpaktuyeckas padora Ne 2. «[loxcu€r MIIOTHOCTH MOMYJISIMNA Pa3HBIX BUIOB PACTCHUI».

Tema 4. Coob1iecTBa U 3KOJIOTHYECKHE CUCTEMBI
Coo011ecTBO OpraHu3MoB - 6uo1eH03. CTpYKTYpbl OMOLIeH03a: BUI0Basi, IPOCTpaHCTBEHHAs, Tpodudeckas (nuiesas). Bunsi-nomunanTsl. CBsizu
B OMOIIeHO3E.



Dkosorndeckue cucteMbl (3kocuctemsl). [TorsTre 00 sKOCcHCcTEME U OHoreorieHo3e. DYHKIIMOHATBHBIE KOMIOHEHTHI SKOCHCTEMBI: TIPOIYIICHTHI,
KOHCYMEHTBI, peylleHThl. KpyroBopoT BEIIecTB ¥ MOTOK YHEPTHH B dKOcUcTeMe. Tpodudeckne (MUIIEBHIC) YPOBHH YKOCHCTEMEI. [IumieBsbie enu u
cerr. OCHOBHBIC TIOKa3aTEM YKOCHCTEMBI: OMoMacca, MPOAYKIHUs. DKOJIOTUYCCKAE MHPAMUIIBL: MPOAYKIIUH, YHCICHHOCTH, Onomaccel. CBoOiCTBa
IKOCHCTEM: YCTOMYHBOCTD, CAMOPETYJIsus, pa3Butue. CyKieccus.

[TpupoHbIE SKOCHCTEMBL. DKOCHCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO MJIH IHPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE 3KOCHUCTEMBIL. ATPOIKOCUCTEMBI. YPOOIKOCHUCTEMBI. bHonorndeckoe # XO34WCTBEHHOE 3HAYCHHE AarpodKOCUCTEM |
ypOOIKOCUCTEM.

buopaznoobpasue kak GpakTop ycToiunBocTu 3kocucreM. CoxpaHeHHe OHMOJIOTHYECKOro pa3Hoo0pasus Ha 3emIie.

Yuyenue B.U. Bepnaackoro o 6uocdepe. ['panuiisl, cocraB u cTpykrypa 0uocdepsl. 2Kupoe BeriectBo u ero GpyHkiuu. OcobeHHOCTH Onocdepbl
Kak rI100anbHOM SKocucTeMbl. [lnHaMudeckoe paBHOBecHe U 00paTHas cBsi3b B Omochepe.

KpyroBopoTs! BemiecTB U OMOreOXMMHYECKHUE IUKIIBI AJIEMEHTOB (yTiiepoza, a3oTa). 30HaIbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBo B Onocdepe 3emiin. AHTPOTIOTeHHBIE H3MEHEHUs B Onocdepe. [ modanbpHbIe 3KOJIOTHIECKUE MTPOOTIEMBI.

CocymiectBoBaHue pUpoAbl U yeroBeuecTBa. CoxpaHeHne OMopazHOoO0pa3usl Kak OCHOBa ycToW4dnBOCTH Onocheprl. OCHOBa pallOHAIBHOTO
YIIpaBICHUS MPUPOTHBIMU PECYPCAMU U UX UCIIOJIb30BaHuE. J[OCTH)KEHUST OMOJIOTHH U OXpaHa IMIPUPOJIBL.

Hemoncmpayuu.

Ilopmpemur: A.JIx. Tencnu, B.H. Cykaués, B.W. Bepnaackuii.

Tabauyvr u cxemwvi: «llumessie nenu», «buoreHo3: coctaB u cTpykrypay, «lIpupoansie coobmectBay, «llenu nmutanus», «IKoioruveckas
nupamuiay, «buocdepa u yenoek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA XBOWHOTO jiecay, «buolieHo3 BoJ10EMay, «ATpoLeHO3Y,
«IIpuMepHBIE aHTPONOTEHHBIE BO3ICHCTBHS Ha IPUPOAY», «BakHeHIne HCTOYHUKH 3arpsA3HEHUs BO3AyXa U TPYHTOBBIX BOJ», «[louBa - BakHeWIas
coctasisirolas ouocheps», «PakTopsl Aerpaganuu nousy, «llapaukosslil 3G dext», «DakTopbl paaAMoaKTUBHOTO 3arpsizHeHus ouocheps», «O0mas
CTpyKTypa 6uocdepsl», «Pacnpoctpanenue xxu3Hu B 6uocheper, «O30HOBBIN 3kpaH duocdeps», «Kpyrosopot yriepona B 6nochepe», «Kpyrosopot
azoTa B IPUPOJE.

OObopynoBanue: Moieb-anTuInKanus « TunuaHbsie OMoIeHO3bI», repbapuii «PacTutensHble cO00ecTBay, Komuiekiun «buorieHo3y, «Bpeaurenu
BO)XHEHIINX CEIbCKOXO03IHCTBEHHBIX KYJIbTYp», FepOapuu 1 KOJJIEKIIUH PACTEHUH 1 )KUBOTHBIX, IPUHAAJISKAIINE K Pa3HBIM 9KOJIOTHYECKUM TpyIIam
onHoro Buaa, Kpacnas kaura Poccuiickoii @enepariuu, n300paxxeHusl OXpaHsSeMbIX BUIOB PACTEHUN U KUBOTHBIX.

IInanupyemble pe3yJbTaTbl OCBOCHHS NIPOrpaMMBbl 110 0MOJIOTHH HA YPOBHE CpelHero o0mero o0pa3oBaHusl.

Cornacno ®I'OC COO ycraHaBIMBaIOTCS TPeOOBaHUS K pe3yIbTaTaM OCBOCHHS 00YYaIOLIMMHUCS MPOrPaMM CPEAHEro o0Iiero oopa3oBaHus:
JTUYHOCTHBIM, METANIPEAMETHBIM U MTPEIMETHBIM.

JINYHOCTHBIE pe3yabTaThl.

B cTpyKType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHHA IpeaMeTa «bruoorus» BbIIEIEHBI CISAYIOIINE COCTABISAIONINE: OCO3HAHUE 00YJarOIUMHUCS
POCCHICKOM Ipa)1TaHCKOW UJIEHTUYHOCTH - TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIbHOCTH U CAMOOTIPEICTICHUIO, HATMYME MOTHUBAIIMU K 00yUEHHIO



OMOJI0TUH, LIEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOKICHUM JTUYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPAIUIINI pa3BUTHUS
OMOJIOTMYECKOT0 3HaHWs, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJACTBOBATHCS B CBOCH JEATEIBHOCTH IIEHHOCTHO - CMBICIIOBBIMHU
YCTaHOBKaMH, MIPUCYIIUMH CUCTEME OMOJIOTMYECKOro 00pa30oBaHMsl, HATHYUE YKOJIOTUYECKOTO MPAaBOCO3HAHHUS, CHOCOOHOCTH CTaBUTh LEJIH U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNIbTaThl OCBOEHUS MpeaMeTa «buonorus» qOCTUTatoTCs B €JMHCTBE YUeOHOW U BOCIIUTATENIbHOM JESTEIIbHOCTH B COOTBETCTBUU
C TPaIUILMOHHBIMU POCCUUCKHMH COLMOKYIbTYPHBIMH, HCTOPHYECKUMH M JYXOBHO - HPABCTBEHHBIMH IICHHOCTSIMHU, MPHHITHIMH B OOIIECTBE
MpaBWJIaMHd M HOPMaMHU MOBEJIEHUS M CIIOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHMsI, CAMOBOCIIUTAHUS U CAMOPA3BUTHUS, Pa3BUTHSI BHYTPEHHEN MO3UIIUU
JUYHOCTH, MATPUOTH3MA, YBOXKEHHUS K 3aKOHY M IPABOIOPSAKY, YEJIOBEKY TpyAa M CTAapUIEMy MOKOJIEHHIO, B3aUMHOIO YBaXEHUs, OEPEKHOIO
OTHOLLUEHUSA K KyJIbTYPHOMY HAcCJlEIHUI0 U TPaJULKAM MHOTOHAIIMOHAILHOTO Hapoa Pocculickoit denepanu, Npupoie U OKpyKarollen cpeae.

JInyHOCTHBIE PE3YJbTAThl OCBOCHHS Y4eOHOro mnpeaMera «bHONOTHS» MOKHBI OTPaKaThb TOTOBHOCTh U CIIOCOOHOCTH OOYYaromIuXcst
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOM BHYTPEHHEH MO3UINEH TUYHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOSKICHU I,
COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIECTBa, PACHIMPEHHE >XKU3HEHHOTO OIbITa W OMbITa JIEATEILHOCTH B IPOIECCE
peanu3aluyi OCHOBHBIX HallpaBJICHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHcKOro BOCHHMTaHHS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOHN MO3UIMH 00YUaIOIIErocsi KaK aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHICKOI0 O0ILEeCTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM NESATEIBHOCTH IMpPH CO3/JaHUM YYEOHBIX IMPOEKTOB, PEUIEHWH Y4eOHBIX M IO3HABATENBHBIX 3a7ady,
BBITIOJTHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAEATh COOCTBEHHYIO MO3UIIUIO 10 OTHOUICHHUIO K SIBJICHUSM COBPEMEHHOMN )KU3HU U OOBACHATH €€;

YMEHHE YUYUTHIBATh B CBOMX ACHCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMU YOEXKIEHUSAMHU, KyJIbTYPHBIMU
LIEHHOCTSIMU U COL[UAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPY/IHUYECTBY B IIPOLIECCE COBMECTHOT'O BBIMOIHEHUS YU€OHBIX, [I03HABATEIbHBIX M HCCIIEI0BATENbCKUX 3a/1a4, YBAXKUTEIBHOT O
OTHOILIEHMSI K MHEHHIO OIIIIOHEHTOB ITPH 00CYKIEHUH CIIOPHBIX BOIPOCOB OMOIOTUYECKOT0 COJIEPKAHUS; TOTOBHOCTh K T'YMaHUTAapHOM 1 BOJIOHTEPCKOM
NEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCIIMTAHHMS:

c(OPMHUPOBAHHOCTh POCCUICKON I'pa)IaHCKOW MASCHTUYHOCTH, MATPUOTHU3MA, YBAKEHHUSI K CBOEMY HapoJ]y, YyBCTBa OTBETCTBEHHOCTH Mepe
Ponunoii, roproctu 3a cBOM Kpai, CBOX0 PoauHy, CBOM S3BIK M KYJIBTYPY, IPOIIIOE U HACTOAIEE MHOTOHAMOHAJIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOLIEHUE K IIPUPOJHOMY HACIEANUIO U MIAMATHUKAM IIPUPOABI, TOCTHKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX,
TpyZae;

CIOCOOHOCTH OIIEHNWBATh BKJIA/I POCCUHCKUX YUEHBIX B CTAHOBJICHHE U pa3BUTHE OMOJIOTUH, TOHUMAHU 3HaYeHUs! OMOJIOTHH B TO3HAHUHU 3aKOHOB
MIPUPO/IBI, B )KU3HU YeJIOBEKa U COBPEMEHHOTO OOIIECTBA;

uzelHas yoexxa1€HHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0Y;



3) JTyXOBHO-HPABCTBEHHOT'O BOCITUTAHHS:

OCO3HaHUE TYyXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoja; chopMUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBEICHUS; CITIOCOOHOCTh
OLICHMBATh CUTYaIlUIO U MPUHUMATh OCO3HAHHBIC PEILICHUSI, OPUEHTUPYSACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYyAyIIEro; OTBETCTBEHHOE OTHOIICHUE K CBOUM POJIUTENISIM, CO3/IaHUIO CEMbH Ha OCHOBE
OCO3HAHHOT'O IPUHATHUS LUEHHOCTEN CEMEUHOM KM3HHU B COOTBETCTBUM C TpaAULUAMU HapoaoB Poccuu;

4) >cTeTMYeCKOro BOCIIUTAHUS:

3CTETHYECKOE OTHOLIEHHUE K MUPY, BKJIFOUAsi SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/A, OOIIECTBEHHBIX OTHOIIEHHUIA;

MOHMMaHUE SMOLMOHAIBHOTO BO3IEHCTBHS KUBOM IPUPOBI U €€ LEHHOCTH; FOTOBHOCTh K CAMOBBIP@KEHHIO B PasHBIX BHIAX HCKYCCTBA,
CTPEMJICHHUE MPOSIBIIATL KAYECTBA TBOPYECKOM JINYHOCTH;

5) ¢usuueckoro BocnuTanus, OPMUPOBAHKS KYITYPHI 310POBbS H 3MOLUOHAILHOTO OJ1arONOIy Hs:

MOHMMaHUE W pealM3alys 3J0POBOro M 6Ge30MmacHOro 00pasa XKU3HH (310POBOE IMHTAHHUE, COONIOJEHHE TMIMEHWYECKUX ITIPABUI M HODM,
cOaaHCUPOBAHHBIA PEKHMM 3aHATUH U OT/ABIXA, PETYJISApHas (pU3MYecKas aKTHBHOCTD), 6EPEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOLIEHHS K
COOCTBEHHOMY (PU3MUECKOMY U MICUXHYECKOMY 3710POBBIO;

MOHMMaHUE LEHHOCTH MPAaBUI MHIMBHIYaIbHOTO U KOJUIEKTHBHOTO GE30IIaCHOTO MOBEIECHHS B CHTYAlUsX, yIPOKAIOIIMX 3J0POBBIO M JKM3HHU
JIIOJICH;

0CO3HaHHUE TOCIIEACTBUI M HEPHUATHS BPEIHBIX IPUBBIYEK (YHOTPEOIEHHUS aIKOT0JIsl, HAPKOTHKOB, KYPEHHS);

6) TpymoBOro BOCIHTAHUS:

rOTOBHOCTb K TPY/Ly, OCO3HAHHE LIEHHOCTH MAacTEpPCTBa, TPYI0TIO0HE;

FOTOBHOCTh K AKTHBHOM JEATEJBHOCTH TEXHOJNOTMYECKOM M COIMAIbHOM HAIpaBIEeHHOCTH, CMOCOOHOCTh MHUIMMPOBATh, IUIAHAPOBATH H
CaMOCTOATCIIbHO BBIINNOJIHATE TAKYIO ACATCIIBHOCTD,

MHTEpeC K pasiudHbIM chepaM MpodecCHOHANBHON eATeqbHOCTH, yYMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oyaymiei mpodeccun u
PCAIN30BbIBATH CO6CTBCHHBIC JKHU3HCHHBIC IIJIaHBbI,

TOTOBHOCTb M CIIOCOOHOCTh K 0OPa30BaHHIO M CAMOOOPA30BAHUIO HA HPOTSKEHUH BCEH KU3HU;

7) 2KOIOTMYECKOTO BOCTIUTAHUS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHUE K MPUPO/IE KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHUS;

MIOBBIIIIEHUE YPOBHS SKOJIOTHYECKON KYIbTYphl: MPUOOPETEHHE OMbITA TUIAHWPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX TOCIEACTBUNA IS
OKpY>KaloIlle Cpelibl;

OCO3HaHUe TTI00aTBHOT0 XapaKkTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pPelIeHus;

CIOCOOHOCTH MCIOJIb30BaTh MPUOOpETaeMble IPU U3yUYeHUN OMOJIOTUHU 3HAHUS U YMEHUS NP PelIeHUuH MpoOseM, CBSI3aHHBIX C palliOHaIbHBIM
MIPUPOIONONB30BaHNEM (COOMIOICHIE MTPaBWII TIOBEJIEHUs B MPUPOJIE, HANIPABICHHBIX HA COXPAHEHHE PABHOBECHS B DKOCHUCTEMAaX, OXPaHy BHJIOB,
IKOCUCTEM, OMoChephl);

AKTUBHOE HEMPUATHE NEHCTBUI, MPUHOCSIIUX BPENl OKPYKAIOIIEH TPUPOIHOI Cpefie, yMEHHEe MPOTHO3UPOBATH HEOIArONPUSTHBIC YKOJIOTHIECKHE
ITOCJIEICTBHS IIPEANIPUHUMAEMBIX JIEUCTBUHI U NIPEIOTBPAILATH HX;



HaJIM4Yue Pa3BUTOrO IKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTMUECKON KyJIbTYpHhI, OINbITa AEATEILHOCTU KOJIOIMUYECKON HANpaBlIEeHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IMO3HABATEIIbHOW, KOMMYHHUKATUBHOM U COIMAIBHOM MPaKTUKE, TOTOBHOCTU K YYACTHIO B MPAKTUUYECKOW JESITEIIbHOCTH
HKOJIOTMUYECKOM HANpaBJICHHOCTH;

8) 1HeHHOCTH HayYHOrO MO3HAHMSL:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA
JMaNore KyJnbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3bIKOBOW U YUTATEIBCKOM KYJIbTYPhI KaK CPEICTBA B3AaUMOJICUCTBUS MEXKY JIFOJbMHU U TO3HAHUS MUPA;

MOHMMaHUe crietn (UK OUOIOTHH KaK HayKH, OCO3HAHUS €€ PO B (POPMHUPOBAHUH PALIMOHAIIBHOTO HAYYHOTO MBILIUICHHUS, CO3JaHUH LIEJIOCTHOTO
MIPEACTABICHUS 00 OKPYXKAIOIIEeM MHUPE KaK O €IWHCTBE MPHUPObI, YETOBEKAa U OOIIECTBA, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUHU
po0GsieM COXpaHEeHUsI IPUPOJTHOTO PABHOBECHS;

yOXKAEHHOCT, B 3HAYUMOCTH OHWOJIOTHUH IS COBPEMEHHOM IMBWIIM3AIMH: OOCCIICUCHUS HOBOTO YPOBHS PA3BUTHS MEIMIIMHBI, CO3JIaHUE
MEPCIIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTh pecypcHble MpOoOJIeMbl Pa3BUTHS YEIOBEYECTBA, MOWCKA MYTEH BBIXOAA U3 TII00ANbHBIX
9KOJIOTUYECKUX Tpo0ieM M obecredeHus: mepexoja K YCTOWYMBOMY pa3BUTHIO, PAIMOHAIBHOMY HCIOJIB30BAHUIO MPHUPOIHBIX PECYPCOB M
(hOpMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B IMOJIYYCHUU OMOJIOTMYECKUX 3HAHUM B IEJSAX MOBBIMIEHUS OOIICH KyIbTYPhl, €CTECTBEHHO-HAYYHOU TPAMOTHOCTHU, KaK
COCTaBHOM 4acTH (PYHKIIMOHATBHON I'PAMOTHOCTH 00YYaroImuxcs, GOpMUPYEMON MTPU U3yUYEeHUU OUOJIOTHH;

MMOHUMAaHWE CYITHOCTH METOJIOB TMO3HAHUS, UCIOIh3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIB30BATh MOJIy4aeMble 3HAHUS JJIS
aHanm3a U 0OBACHEHUS SBICHUI OKPYKAIOIIEro MUpa U MPOUCXOIANINX B HEM M3MEHEHUH, YMEHUE JeTaTh 0OOCHOBAHHBIC 3aKJIIOUEHHUS Ha OCHOBE
Hay4HbBIX ()aKTOB U UMEIOIINXCS JIAHHBIX C LEJBI0 MOJTYyYeHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCThH CAaMOCTOSITETTFHO HUCIIOJIB30BaTh OMOJIOTHYECKHE 3HAHUS [Tl PEIICHHUs TPOOJIeM B PealbHBIX )KMU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE [IEHHOCTU HAYYHOU JeSATEIHbHOCTH, TOTOBHOCTh OCYIIECTBIISITh MMPOSKTHYIO U UCCIEIOBATENBCKYIO JEATETbHOCTh HHINBUIYAIHO U B
Tpymre;

TOTOBHOCTb M CIIOCOOHOCTHh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHMIO, K aKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHHWM MO OWOJIOTHU B
COOTBETCTBHUH C KMU3HEHHBIMHU OTPEOHOCTIIMHU.

MeranpeamerHslie pe3yJabTaThl.

MertanpeameTHble pe3yiabTaThl OCBOGHMsI y4eOHOro mnpeamera «buonorus» BKIIOYAIOT: 3HAUMMbIE A1 (OPMHUPOBAHUS MHUPOBO33PEHUS
o0yJaromuxcs MeXAUCIUIUIMHAPHBIE (MEXITPEIMETHbIE) OOLIeHayuHbIe MOHATHSA, OTPAXKAIOLINE IEIOCTHOCTh HAYYHOH KapTHHBI MHpa U creluduKy
METOJIOB MMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILLECTBO, SHEPTHs, SBJICHUE, MPOIIECC, CUCTeMa, HAyYHbIN (aKT, MPUHIUI, TUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpus, HCCcIeloBaHHe, HaOJIoJeHue, HM3MEepeHHe, HKCHEPUMEHT U JpYrux), YHUBEpcajbHble y4yeOHbIe JeicTBUS
(mo3HaBaTenbHBIE, KOMMYHUKATHBHBIE, PETyJIATHBHbIE), oOecneunBaromue ¢opMupoBaHue (GYHKIMOHAIBHOW TPAMOTHOCTH U COLMAIbHOU
KOMIIETEHIIMM OOYy4aromMXcsi, CHOCOOHOCTh OOYYaloIUXCs HCMOIb30BaTh OCBOECHHBIE MEXKIUCHUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHHUS U
YHHUBEpCcaJbHbIe yueOHbIE AEWCTBUS B MO3HABATEILHON U COLIMAIBLHON MIPAKTHKE.



ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS
bazoBbie mornueckue NeMCTBUS:

CaMOCTOSTENIbHO (hOPMYJIMPOBATh U aKTYaAIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPH OCBOCHHM 3HAHWI MPUEMBI JIOTMYECKOTO MBINUICHHS (aHanu3a, CHHTE3a, CpaBHEHUS, Kiaccudukauu, o00O0IIeHus),
PacKphIBaTh CMBICIT OMOJIOTHYECKUX TIOHITHH (BBIACIATH X XapaKTEepPHbIC MPU3HAKH, YCTAHABIMBATh CBS3H C IPYTUMH ITOHATHUSIMHU );

OTIPEICIIATh NN JEATEIILHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX JOCTHUKEHHS, COOTHOCUTH PE3YJIbTAThl ICATEIHHOCTH C MOCTaBICHHBIMU
LETISIMU,

UCIIOJIb30BaTh OMOJIOTHYECKHUE TOHSITHS TSl OObSICHEHUs (DaKTOB U SIBJICHUN KUBOU MTPUPOJIBI;

CTPOUTH JIOTUYECKHE PaCCYXKIeHUs (MHAYKTHUBHBIC, IEAYKTHUBHBIC, [0 AaHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B
paccMaTpuBaeMBbIX SBICHUSX, (DOPMYJIMPOBATH BHIBOIBI M 3aKITIOUCHHS,

MPUMEHSTh CXEMHO-MOJENbHBIE CPECTBA IS IPEICTABICHUS CYIIECTBEHHBIX CBA3CH M OTHOLICHHUM B U3y4aeMbIX OMOJOTHYECKHX O0BEKTax, a
TaK)Xe IPOTUBOPEUYHI PA3HOTO POJIA, BHISIBJICHHBIX B PA3IMUYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3zpabaThIBaTh TUIAH PEIICHUS TPOOJIEMBI ¢ YUETOM aHAIN3a HMEIOIINXCS MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICSITEIILHOCTD, OIICHUBATH COOTBETCTBUE PE3Y/IHTATOB IEJISIM, OIICHUBATH PUCKHU TIOCIICICTBHIA JEATCIILHOCTH,

KOOPJIMHHUPOBATH U BHITIOJIHATH padOTY B YCIOBHUSIX PEATbHOTO, BUPTYAIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHSI;

pa3BHBaTh KPEaTHUBHOE MBIIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

bazoBeie nccnenoBaTenbCKue IeHCTBUS:

BJIa/IETh HABBIKAMH Y4€OHO-UCCIIEeI0BATENICKON M MPOCKTHOM IeATEeIbHOCTH, HABBIKAMU pa3perieHus npooieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATCIbHOMY INOUCKY METOJO0B PCIICHUA MMPAKTHYCCKUX 3ada4, IPUMCHCHHIO Pa3JIMYHbIX MECTOJOB ITO3HAHU A,

MCIIOJIb30BATh PA3TUYHbIE BUJIBI ACSITETFHOCTHU 110 MOJTYYSHHIO HOBOTO 3HAHMUSI, €r0 MHTEPIPETAINH, IPe0Opa30BaHUIO U TPUMEHEHHUIO B YUEOHBIX
CUTyallMsiX, B TOM YHCJIC ITPHU CO3JJaHUHA y‘I€6HI>IX M COLIMAJIBHBIX IMPOCKTOB,

(dbopMUpPOBaTh HAYYHBIH TUI MBILIUICHUS, BJIa/IeTh HAYYHOH TEPMUHOJIOTHEH, KIIIOYEBBIMU MOHITHSIMHA U METOJIaMU;

CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4M B 00Pa30BATEIHHOM IEATETLHOCTH M )KU3HEHHBIX CUTYaIUsX;

BBISIBJISTh TMPUUYMHHO-CIIEACTBEHHBIE CBS3M W aKTyalIM3UpPOBaTh 3a/ady, BBIABUTATH TUIOTE3y €€ pelIeHUs, HAaXOJUTh apryMEHTHI Ui
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKIACHUM, 33]1aBaTh MTApaMETPhl H KPUTEPHUH PEIICHUS;

aHAIIM3UPOBATH MOJTYYCHHBIE B XOJ€ PEIICHUs 33aa4uid Pe3yJIbTaThl, KPUTUYECKH OIEHUBATh MX JOCTOBEPHOCTH, IPOTHO3HPOBATh U3MEHEHHE B
HOBBIX YCJIOBHUAX; JaBaTh OLICHKY HOBBIM CUTyallUsAM, OLICHUBATH HpHO6pGTéHHBII>i OIIBIT, OCYHICCTBJIATH HeHeHaHpaBJ'IeHHBIfI IMOMCK IIEPEHOCA CPCACTB
1 cIoc000B AeMCTBUSI B MPOPECCUOHAIBHYIO CPEy;

YMETHb NEPCHOCUTH 3HAHHW B ITIO3HABATCIIBHYIO U ITPAKTUYCCKYIO oOJactu KU3HEACATCIIBHOCTH,

yMeTh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTeii; BBIABUTATh HOBBIE WJEH, MpejiaraTh OpUrHHAIBHBIC MOAXOABI U PElIeHUS,
CTaBUTH HpO6HeMBI " 3aJia4yi, JOIMYCKArIIHUE AJIbTCPHATUBHBIC PCIICHUS.
Pabota ¢ nuadpopmanmeii:

OPUEHTUPOBATLCS B PA3IUYHBIX HMCTOYHUKAX HMHPOpManuu (TEKCTE y4eOHOTO MOCOOUs, HAYYHO-TIOMYJISIPHON IuTeparype, OMOIOTHYECKUX
CIIOBApSX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTEpHETE), aHAIM3UPOBATh MHPOPMALIUIO PA3IMYHBIX BHIOB U (pOpM MpencTaBieHUs,



KPUTHUYECKH OIICHUBATH €€ JJOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTH;

(hopMyIHpPOBATh 3aMIPOCHI U MPUMEHSTH PA3IMYHBIC METO/IBI IIPH MTOMCKE U 0TOOPE OMOJIorn4Yeckoi HHpOopMaIiu, HEOOXOAUMOM JUIS BBITIOTHCHHUS
y4eOHBIX 33714,

IPUOOPETATH ONBIT HUCIIOJIb30BAHMS MH(POPMAITMOHHO -KOMMYHUKATHBHBIX TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOT'O HCIIOIH30BAHHMS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BHIOMpaTh ONTUMAIBHYIO (OpMY TpEICTaBICHHs OMONOrHYeckoi mHpopmanuu (cxembl, rpaduku, AHarpaMMbl, TaOIUIIBI,
PUCYHKH U APYToOe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B Ka4eCTBE CPEACTBA mMpu paboTe ¢ Omonormyeckoil wHpopMmammen: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U
MaTeMaTHYECKUE 3HAKU U CUMBOJIBI, (hOpMyJIbl, a00peBUaTypy, HOMCHKIIATYPY, UCIIOJIb30BaTh M IPEOOPA30BBIBATh 3HAKOBO-CUMBOJIMUECKUE CPEIICTBA
HaTJISTHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3aIIUTHI HH()OpMaIuK, HHPOPMAIIMOHHOM 0€301MaCHOCTH JIMYHOCTH.

KoMMmyHuKaTHBHBIE yHUBepPcaJIbHbIE yUeOHbIe aeiicTBust O01ieHue:

OCYIIECTBISATh KOMMYHHUKAIIMU BO BCEX cdepax KU3HU, aKTUBHO YYaCTBOBATh B JUAJIOIE WIM JUCKYCCHH IO CYIIECTBY OOCYXIaeMOil TEMBI
(yMeH#ue 3aaBaTh BOIIPOCHI, BBICKA3BIBATh CYXKJACHUS OTHOCUTEIHLHO BBIMOJHEHUS MIPEAJIaracMou 3a1auu,
YUUTBIBATh UHTEPECHI M COTJIACOBAHHOCTH MO3HIIMNA JPYTUX YYACTHUKOB JTUAJIOTA WIH TUCKYCCHH);

pacro3HaBaTh HeBepOadbHBIE CpEJCTBA OOIIEHHWs, NMOHUMAaTh 3HAYEHWE COLMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3ZHHUKHOBEHUS KOH(IUKTHBIX
CUTYaIlui, yMETh CMSIr4aTh KOH(JIUKTHI U BECTU NIEPETOBOPHL;

BJIQJIETh PA3IMYHBIMHU CITIOCOOaMU OOIIEHUS M B3aUMOICUCTBUS, IOHUMATh HAMEPEHUSI JPYTHUX JIIOACH, TPOSBISITh YBAKUTEIHHOE OTHOIIEHUE K
coOeceTHUKY U B KOPPEKTHOU popme GpopMynHpoBaTh CBOU BO3PAKEHNUS;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB.

CoBMecTHas IeSITENLHOCTD:

MMOHUMATh U UCIOJB30BaTh MPEUMYILECTBa KOMAaHIHONW U MHAWBHUIYaTbHOW pabOTHI MPH PEHICHUH OMOIOTUYECKOU MpoOieMbl, 000CHOBHIBATH
HE00XO0IMMOCTh MTPUMEHEHUS TPYIITOBEIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUHN YIeOHOM 3a/1a4;

BBIOMPATh TEMATHKY M METOJIbl COBMECTHBIX JACHCTBUH ¢ yU4ETOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH KaXI0T0 YieHa KOJUICKTHBA;

MIPUHUMATD I[EJIM COBMECTHOM JICITEILHOCTH, OPTaHU30BBIBaTh U KOOPJAMHHPOBATH JICHCTBUS 1O €€ JOCTHIKEHHUIO: COCTABJIATh IUIaH JICHCTBUH,
pacmpeenaTh PO ¢ yuéTOM MHEHUN YYaCTHUKOB, 00CYX/IaTh Pe3yabTaThl COBMECTHOM pabOTHI;

OIICHWBATh KAYECTBO CBOETO BKJIA/Ia M KAXKIOTO yUYACTHUKA KOMaH/IbI B OOIIHMIA Pe3yJIbTaT M0 Pa3pabOTaHHBIM KPHTEPHSIM;

MpeIaraTh HOBBIC MPOCSKTHI, OLICHUBATh HJICH C IMMO3HIIMH HOBU3HBI, OPUTHHAJILHOCTH, IPAKTHYCCKON 3HAYUMOCTH;

OCYIIIECTBIIATH MIO3UTUBHOE CTPATETHICCKOE TIOBEJICHNE B PA3IMYHBIX CUTYAIUAX, IPOSBIISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUIIMA THBHBIM.

PerHﬂTHBHbIe YHUBEPCAJIbHbIC y‘-leﬁHbIe HeﬁCTBHH CaMOOpFaHI/BaHI/IﬂZ
HCIIOIL30BaTh OMOJOTMYECKUE 3HAHUS JJIs1 BBIABJIICHUA np06neM " UX PCIICHHA B )KU3HCHHBIX U y‘IC6HBIX CUTyalusiIX;
BBI6I/IpaTI> Ha OCHOBE OMOJOTHMYECKHX 3HAHMM LECJICBBIC U CMBICIIOBBIC YCTAHOBKU B CBOUX ,Z[GI\/'ICTBI/ISIX H MOCTYNKAax IO OTHOLICHHUIO K JKUBOM



IIPUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO OKPYKAIOIIHUX;

CaMOCTOSITENIHO OCYIIECTBIISITH MMO3HABATEIbHYIO JESTEIBHOCTD, BBIBIATH MPOOJIEMBI, CTABUTh U (POPMYIMPOBATH COOCTBEHHBIC 3a/1a4H B
00pa3oBaTeNbHON AEATEIBHOCTH U AKU3HEHHBIX CUTYalLlUsX;

CaMOCTOSITENTLHO COCTABJIATH IUIAH PEIICHHS TPOOIEMBI ¢ YYETOM HUMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEANIOYTEHUI; 1aBaTh
OLICHKY HOBBIM CUTYaLlUsIM;

pacMpsATh paMKd y4eOHOro IMpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHMH; JelaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBATh €ro, Oparthb
OTBETCTBEHHOCTH 3a PEIICHHUE;

CIOCOOCTBOBATH (HOPMUPOBAHHIO U MTPOSBICHUIO ITUPOKOH 3PYAUIIMU B Pa3HBIX 00JIACTSIX 3HAHUH, IOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeIbHbIHI
U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTpOJIb:
JIaBaTh OIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ITEIILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJITATOB LIETISIM;
BIIa/IETh HaBBIKAMHU IMO3HABATENBHON pedIeKCMH KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUNM U MBICIUTENbHBIX MPOILECCOB, UX PE3YIbTAaTOB H
HOBaHUH, UCIIOJIE30BaTh IPUEMBI pe(hICKCUU JIJISl OLICHKH CUTYAIlUH, BEIOOpA BEPHOTO PEIICHUS;
yYMETb OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHHUMATH PEUICHHS MO UX CHUKCHHIO; MPUHUMATh MOTHBBI M apryMEHTBHI IPYrUX IpU aHAlM3e
pe3yJIbTaTOB JIE€ATEIbHOCTH.

[Ipunsrtue ceds u Apyrux:
MIPUHUMATH ce0s1, TOHMMAask CBOM HEAOCTATKU M JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIHTATOB JIEITEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIUH IPYTOr0 YelIOBEKa.

IIpenmeTrHble pe3yJibTaThl.

[IpenmerHbie pe3ynapTaThl ocBoeHus nporpammbl COO no 6uonoruu Ha 6a30BOM ypOBHE BKJIIOYAIOT crienuduyeckue 1 yueOHOTo npeamera
«buonorus» HaydHble 3HaAHMS, YMEHHUS M CIOCOOBI JIEHCTBUI 1O OCBOEHMIO, MHTEPIIPETAllMi U MpeoOpa30BaHUIO 3HAHUH, BUABI ACATEIbHOCTU I10
IMMOJIYUYCHHUIO HOBOT'O 3HAHUA W IIPUMCHCHHUIO 3HAaHUH B Pa3INIHBIX y‘I€6HBIX CUTyallMsX, a TaKXKC B PCAJIbHBIX XU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C
Ouosiorueil. B mporpamMe npeaMeTHbIe pe3yNbTaThl MPEACTaBIEHBI IO rofaM 00yueHHs.

[IpeameTHBIE pe3ybTaThl OCBOEHUS yaeOHOTO TIpeameTa «buomorus» B 10 Kacce TOKHBI OTPaXKaTh:

c(hOpPMUPOBAHHOCTh 3HAHUN O MECTe W POJM OMOJOTHHM B CHCTEME HAyYyHOTO 3HAHHS €CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPA U HAYYHOTO MUPOBO33PEHHUS, O BKIIAJIE POCCHICKUX U 3apyOEKHBIX YUEHBIX - OMOJIOTOB B Pa3BUTHE OMOJIOTHH,
(YHKIIMOHATBFHOW TPaMOTHOCTH YeJIOBEKa VISl pEIIeHHsI )KU3HEHHBIX 3a71a4;

YMEHHUE PaCKpPBIBATh COJIEP KaHNE OMOIOTUUECKIX TEPMUHOB M TIOHSITHIL: )KU3Hb, KJIETKA, OPraHu3M, MeTa00JIn3M (0OMEH BEIIECTB U MPEBpaIeHHUe
SHEPTUH), TOMEOCTa3 (CaMOpETyJSIIus), YpPOBHEBas OpTaHU3AIMs KUBBIX CHUCTEM, CaMOBOCIPOM3BEACHUE (PEMpOAYKIMs), HACIEICTBEHHOCTH,



M3MEHYUBOCTb, POCT U Pa3BUTHE;

YMEHHE U3JIaraTh OMOJOTUYECKHIE TEOPUH (KJIIETOYHAsI, XPOMOCOMHAsS, MyTallMOHHAs, IEHTPAJIbHAS I0TMa MOJISKYJISIpHOH Ononorun), 3akousl (I
Mennens, T. Moprana, H.W1. BaBunoBa) u yueHus (0 eHTpax MHOT00Opa3us U MPOUCXOXKACHHS KyJIbTYpHBIX pacTeHuit H.M. BaBuiioBa), onpenensats
TPAaHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOAaMH HAyYHOI'O MO3HAHMs B OMOJIOTUHU: HAOJIIOACHHE U OMKMCAHUE KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUM, OpraHu3alus U
MPOBEJICHUE OMOJIOTUYECKOTO IKCIEPUMEHTA, BBIIBI)KCHUE THUIIOTE3BI, BBISBICHUE 3aBHCHMOCTH MEXIY HUCCICIYEeMBbIMUA BEIIMYMHAMH, OOBSCHEHHE
MOJIYYEHHBIX Pe3y/IbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MMOHATHI, TECOPUIl U 3aKOHOB, YMEHHE J€NIaTh BHIBO/IBI HA OCHOBAHUU MOJIYY€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKKA BUPYCOB, KIETOK MPOKAPHOT U DYKAPUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOUYHBIX OPraHHU3MOB,
0COOEHHOCTH IIPOIECCOB: OOMEHA BEIIECTB U MPEBPAIICHUS SHEPTUHU B KJIETKE, POTOCHUHTE3A, INIACTUIECKOT0 U SHEPreTUYECKOro 0OMEeHa, XeMOCHHTE3a,
MHUTO3a, M€H03a, OTJI0IOTBOPEHHUSI, PA3MHOKEHUSI, UHIMBUIYAJIbHOTO PAa3BUTHS OpraHu3Ma (OHTOT€HE3);

YMEHHE MPUMEHATH MOJIYYCHHbIC 3HAHUS AJI1 OOBSICHEHHUS OMOJOTHMUYECKHUX IMPOLIECCOB U ABICHUH, /Ui MPUHATHS MPAKTUYECKUX PELICHUI B
MOBCEIHEBHOM JKU3HU C IIENbI0 oOecredeHusi 0€30IacHOCTH CBOETO 37I0POBBS M 3/I0POBBSI OKPYKAIOUIMX JIFOJEH, COONIIOCHHS HOPM T'PaMOTHOTO
MOBE/ICHUS B OKPY)KAIOIIeH MPUPOTHON cpefie, TOHUMaHUE HE0OXOJMMOCTH UCIIOJIb30BAHUS TOCTHKEHUN COBPEMEHHOM OHONIOTHH U OMOTEXHOIOTHIA
JUTSl palliOHATIBHOTO TIPUPOIOTIOIB30BAHNUS,

YMEHHE pellaTh dJIEMEHTapHbIC TeHETUYECKUE 3a/1a4ll HA MOHO- M AUTUOPUIHOE CKpEUIMBAaHUE, CIICTNIEHHOE HACIeIOBaHNUE, COCTABIIATH CXEMBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS JUTS IIPEICKa3aHUs HACIIEAOBAHUS TPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBITIONHSATH JIa0OpaTOPHBIE U MPAaKTUYECKUE pabOThI, COOMI0IaTh MpaBuiia Mpu padoTe ¢ yueOHBIM U Ta00OpaTOPHBIM 000PYI0BaAHUEM;

yMEHHE KPUTUUYECKH OIEHWBATh U MHTEPIPETUPOBATH WHPOPMAIINIO OMOJIOTHYECKOTO COJEPIKaHMsI, BKITIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBa MAcCOBOM MH(OpMAIINK, HAYYHO-TIOMYIIpHbIE MaTEpUalbl), STUUECKHAE aCIIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC M YCTHBIE COOOIIEHHs, 0000IIasi OMOIOTHYECKYI0 MH(DOPMALIMIO U3 HECKOJIBKUX MCTOYHHKOB,
IPaMOTHO UCMOJIb30BaTh MOHATUHHBIN anmapat OMOIOTHH.

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOro npenmMera «bruonorus» B 11 kitacce 10IKHBI OTpaXaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe W POJIM OMOJIOTUM B CHCTEME HAyYHOTO 3HAHMs €CTECTBEHHBIX HayK, B (hOPMUPOBAHMM COBPEMEHHOIl
€CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOT'O MHUPOBO33PEHUS, O BKJIZIe POCCUICKUX U 3apyOexHBIX YUEHBIX - OMOJIOrOB B pa3BUTHE OMOJIOTHH,
(GYHKIIMOHATBLHON TPAMOTHOCTH YeJIOBEKA ISl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpXKaHHEe OMOJOTUYECKUX TEPMUHOB U TOHATUMN: BUJ, TOMYJSALUS, T€HOPOH I, SBOIIONUS, ABMKYIIHE CUIIBI ((PaKTOpHI)
HBOJIIOIIUH, IPUCTIOCOOIEHHOCTh OPraHU3MOB, BUI000pa30BaHue, YKOJIOTHUECKUE (PaKTOPBI, IKOCUCTEMA, TPOAYLICHTbI, KOHCYMEHTBI, PEyLEHTHI, LIEMH
MMATaHUSI, SKOJIOTUYECKAsl MIpaMuia, OMoreorieHo3, onocdepa;

yMEeHHUEe u3jaratb OMoJoruueckue Teopun (3BoironronHas Teopus Y. JlapBuHa, CHHTETHYECKas TEOPHUS HBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogsimeBoro cxoactsa K.M. bapa, uepenoBanus riaBHbIX HampaBieHuid u myrted sBomonuu A.H. Cesepuosa, yueHus o Ouocdepe B.U.
Bepnazckoro), onpenensaTe TpaHULbl UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHHE BJa/IeTh METOAAMH HAYYHOI'O MO3HAHUS B OMOJIOTHHU: HAOIIOJACHUE U ONHCAaHUE KUBBIX CHCTEM, ITPOLIECCOB U SIBICHUN, OpraHu3alus u



MPOBEJICHUE OMOJOTUYECKOT0 IKCIEPUMEHTA, BBIIBI)KEHUE TUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXKIY HCCIEIyeMbIMH BEIUMYHMHAMH, OOBSICHEHHE
IIOJIYYE€HHBIX PE3YJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX ITOHATHI, TEOPUI U 3aKOHOB, YMEHUE JI€JIaTh BHIBO/IBI HA OCHOBAHUU I10JIYYE€HHBIX PE3YJIbTATOB;

YMEHHE BbLIETATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKUX 0OBbEKTOB: BUOB, OMYJIALINNA, TPOAYILIEHTOB, KOHCYMEHTOB, PEYyLIEHTOB,
OMOTEOLIEHO30B M DIKOCHUCTEM, OCOOCHHOCTH TIPOLIECCOB: HACIEACTBEHHOM HM3MEHUMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMA,
MPUCTIOCOOJICHHOCTH OPraHu3MOB, ACWCTBUS SKOJIOTMUECKUX (aKTOpPOB HA OPraHU3MBbI, MEepeHOoca BEUIECTB M IOTOKA SHEPrUU B DKOCHCTEMAX,
AHTPOITOTEHHBIX U3MEHEHHU B SKOCUCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTA BELIECTB M OMOT€OXMMHUYECKUX IIUKIIOB B Onochepe;

yYMEHHE NPUMEHSTh MOJy4YCHHbIC 3HAHUS U OOBSICHEHHUS] OMOJOTHYECKHUX MPOLIECCOB U SIBICHUM, JUISl MPUHATHS MPAKTHYECKUX PEIIECHUN B
MOBCEIHEBHOM JKU3HU C IIeNbI0 oOecreyeHus: 0e30MacHOCTH CBOETO 370POBBS M 3/I0POBbsSI OKPYKAIOUIMX JIFOJCH, COOMIOJCHUS HOPM I'PaMOTHOTO
MOBE/ICHUS B OKPY>KAIOLIEeH IPUPOAHON cpeie, MTOHUMaHNe HE0OX0JMMOCTH UCIIOIb30BAHUS JOCTHXKEHUN COBPEMEHHON OMOIIOTUH /7Sl PAI[HOHATIBHOTO
MIPUPOIONOJIB30BAHUS;

YMEHHE pellaTh dJIeMEHTapHbIe OMOIOTUYECKUE 3a7aUH, COCTABIISATh CXEMBI [IEPEHOCA BEILIECTB U YHEPTHH B SKOCHUCTeMaXx (LIeTH MUTaHUS);

YMEHHE BBITTOTHATH Ta00paTOPHBIE U PAaKTHIECKHE pabOTHI, COOII0AATE TPaBUIIa TIPU paboTe ¢ y4eOHBIM U JJAOOPAaTOPHBIM 000PYAOBAHHEM;

yYMEHHE KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATh UH(OPMALINIO OHOJIOTHYECKOTO COJIEPKaHus, BKIIOYAIOIYIO TICEBAOHAYUYHbIE 3HAHUS U3
Pa3IMYHBIX HCTOYHUKOB (CPECTBA MaCCOBOM MH(MOPMALINH, HAYIHO-TIOMYJISIPHBIE MAaTEPHAIIBI), PACCMATPUBATh II100ATBHBIE YKOJIOTHUECKUE TIPOOTIEMBI
COBpEMEHHOCTH, (P OPMUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC NMHMCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias ONOIOrHIecKyr0 HH(POPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TeMaTnuyeckoe MIIAHMPOBaHUE Y4eOHOro npeamera «buosorus»

10 knacc
Ne HammenoBanne Komngectso Coneprxanne 00ydeHHS OCHOBHBIE BUBI JESTEIHHOCTH OnexTpoHHBIE (IU(PPOBEIE)
/I pa3aenoB U TeM 4acoB oOygaromuxcs 00pa3oBaTeIbHEBIE PECYPCHI
y4eOHOTO TpeaMeTa
Tema 1. buonorus kak Hayka
11 Buonorus B cucreme 1 Bronorns kak Hayka. CBsizu Owonorumm c | PackpwiBaTh cojepkaHue TEPMHHOB U https://resh.edu.ru/subject/
HayK 0O0IIECTBEHHBIMHU, TEXHUYECKUMH U JIPYTUMHU | HOHSTHIL: Hay4HOE MHUPOBO33pEHHE,
€CTEeCTBEHHBIMU  Haykamu, ¢wiocodueil, | HayuyHas KapTUHAa MHpa, HAYYHBIH METO[,
penuruei, STUKOM, 3CTeTHKOH 1 paBoM. Poib | rumoTesa, Teopus, METOAbI HCCIIEJOBAHMS.
O6uonornn B (HOPMHPOBAHMM COBPEMEHHOH | XapaKTepH30BaTh OHOJIOTHIO KaK HayKy,
HaydHOH  KapTHHBl  MHpa. Cucrema |ee MeCTO M  poib Cpemd  APYIHX
OHMOJIOrMYECKNX HAYK. €CTECTBEHHBIX HayK. [lepedncisiTe pa3aesl
Hemoncmpayuu: OMOJIOTHH B COOTBETCTBHE C OOBEKTAMH
Topmpemuwr: Y. Japsun, I'. Mennens, HU3Yy4YEHHUS.
H. K. Komsnos, [Ix. Yorcon u ®@. Kpuk. HaspiBaTh Ba)KHeMIINE oTpaciu
Tabnuyvr u cxemwi: «MeToJpl TO3HAHUS | OHOJIOTMYECKUX 3HAHUI U 3a]auHl, CTOSIINE
JKUBOU ITPUPOABI» nepex 6uonorueit XXI B.
1.2 MeTo/bI TO3HAHUS 1 Meroapl  MO3HAHHWs KUBOW  TPHPOABI | PacKpelBaTh COJEpKAaHWE TEPMHHOB U https://resh.edu.ru/subject/
JKHBOM IPUPOJIBI (HabnroneHne,  OKCIIEPUMEHT,  ONUCAaHWe, | IOHATHH: HAy4YHBIH  METOJA, METOJbI
U3MepeHue, knaccudukanys, | UCCIIeTOBaHUSL.
MO/ICJIMPOBaHUE, CTaTHCTHYECKash o0paboTka | XapakTepu3oBaTh OCHOBHBIE  METO/BI
JIAaHHBIX). TIO3HAHMS KUBOW HPHUPOJBI: HAOIIO/IEHHE,
Hemonctpanuu:  TaGmumpl #  CXEMBI: | 9KCIIEPUMEHT,  ONHCAaHUE, H3MEpEeHHE,
«MeTo/1bI TIO3HAHUS KUBOM MPUPOJIBD). KIaccuduKanys, MOJIETTUPOBAHHE,
JlaGopaTopHbIE U IPaKTHIECKUE PAOOTHI: CTaTHCTHYeCKast 00paboTKa JaHHBIX
IIpaktuueckas pabora Ne 1.
«Vcronp30BaHNe pa3IMYHBIX METOJIOB MpPHU
N3y4eHUH OMOJIOTHIECKUX OOBEKTOBY
HToro gacos 1o Teme 2

Tema 2. JKuBble CHCTEMBI U X OPTaHHU3AIIHS

2.1

Buonornueckue
CHCTEMBbI, IPOLIECCHI U
WX U3y4YeHHE

1

XKussle cucrempl  (OHOCHUCTEMBI)  Kak
MIpeaMeT U3ydeHHs OMOIOTHH.

Otimane KHUBBIX CHUCTEM oT
HEOPraHU4YECKON IPUPOJBL.

CBolicTBa OMOCUCTEM U UX pasHOoOpasue.

YpoBHHI OpraHu3aluu Guocucrem:
MOJIEKYJISIPHBIA, OPraHOUAHO- KIETOYHBIMH,
OpPraHU3MEHHBIH, NOMYJISIUOHHO -BHIOBOH,

PackpeiBaTh conepkaHHE TEPMHUHOB U
TIOHATHI: cucrema, Ounosorugeckast
CHCTEMa, JJIEMEHTBl CHCTEMBbI, CTPYKTypa
OMOCHCTEMBI, CBOWCTBa JKHMBBIX CHCTEM,
oOMEH BemiecTB, pPa3MHOXKEHHE, POCT,
pasBurue, HaCJIEICTBEHHOCTb,
U3MEHYUBOCTb, Ppa3apakuMocCTh,
JHEPro3aBUCHMOCTb, YPOBHU OpPraHU3aLUN

https://resh.edu.ru/subject/
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9KOCHCTEMHBIH (bno-reornieHOTHYECKHUI),
O6nocepHbIil.

Hayxkwu, n3yuatorne 6MoCHCTEMBI Ha pa3HBIX
YPOBHSIX OpTaHHU3aIHH.

JemoncTpanuu:

Tabmumer u cxeMbl: «OCHOBHBIC TPU3HAKA
JKU3HN», «YPOBHM OpraHu3alud KUBOU
npupoas». Monens monekyisl JIHK

xu3HM  (OmocucteM). XapakTepuszoBaTh
NPUHLOMIBL  OpraHu3alMu  OHOCUCTEM:
OTKPBITOCTb, BBICOKAsl YMOPSAOYEHHOCTb,
CaMOpeTyJISLus, HNEPAPXUIHOCTb.
IlepeuncnsaTe yHHUBEpcaabHBIE CBOWCTBA
KHMBOTO: €AMHCTBO XMMHUYECKOTO COCTaBa,
pa3IpaXnuMocTb, MABHXKECHHE, T'OMEOCTa3,
pOCT ¥ pPa3BHUTHE, HACIEICTBEHHOCTH,

H3MEHYUBOCTb, IBOIIIOLIHS
(mpucnocobieHne K HM3MEHSIOLIMMCS
YCIIOBHSM). ITpuBonuTh IIpUMEpBI

OHOCHCTEM Pa3HOT'O YPOBHS OPraHU3AIMH U
CPaBHHUBATh MPOSIBICHHUS CBOHCTB >KHBOTO
HAa PAa3HBIX YPOBHIX. XapaKTepU30BaTh
OCHOBHBIC TPOLIECCHI, TMPOTEKAIOIINE B
OMocHcTeEMAax: o0MeH BEIIECTB u
MpeBpalieHe JHEPTHH,
CaMOBOCIIPOU3BEICHUE,  CAMOPETYJISIIHS,
pasBuTHE.

Cobmronats TpaBHiIa OepeKHOTO
OTHOIIIEHHS K )KUBOH MPUPOJIE

Wroro yacos no teme

1

Tewma 3. XuMHYECKHH COCTaB M CTPOCHUE KIETKH

3.1 XUMHYECKHI COCTaB 1 XUMHUYECKUI COCTaB KIIETKH. XMMHUYECKHE | PacKpbIBaTh COJAEpKaHHE TEPMUHOB W https://resh.edu.ru/subject/
KieTkd. Bona u 9JIEMEHTHI: MAKPOJIEMEHTBI, MUKPOIJIEMEHTHI. | TOHATHIA: 3JIEMEHTHI-OHOTEHBI,
MHHEPAJIBLHBIE COJIH Bona u MuHepasbHble BemecTBa. OYHKIMU | MAKPOIJIEMEHTBI, MHUKPO3JIEMEHTEHI,
BOJBl M MHUHEPAIbHBIX BEIIECTB B KIIETKE. | MUHEPAIbHBIE BEUIECTBA, MOJIEKYJa BOJIbI
IMomnepxanue  OCMOTHYECKOTO  OajaHca. | KaK  JHUIONb,  BOJOPOMHBIE  CBSI3W;
JemoHcTpanuu: ruapodmIbHbIE U THAPOGOOHBIC BEIIECTBA.
Huarpammbl: «Pacnpenenenue xumudeckux | JIoka3piBaTh — €IMHCTBO  3JIEMEHTHOTO
JJIEMEHTOB B HEKUBOI MpUPOJIE», | cOCTaBa KaK OJHO W3 CBOWCTB >HBOTO.
«Pacnpesienenne XUMHYECKHX JIIEMEHTOB B | PacmpesesnsTe XUMHUYECKHE DIIEMEHTHI 110
KHUBOW mpupojie». Tabnauiel ¥ CXEMBL: | FpyIaM B 3aBUCHMOCTH oT
«[lepuoanueckas  Tabnuua  XUMHYECKUX | KOJMYECTBEHHOIO MPEICTABUTEIHCTBA B
3JIEMEHTOBY, «CTpOEHHE MOJIEKYJIBI BOJIBD» OpraHu3Me; XapaKTepU30BaTh poIib
OTJIEJIbHBIX DJIEMEHTOB.
BBISBIATE  CBS3b  MEXAYy  COCTaBOM,
CTPOEHHEM  MOJIEKYJIBI  XHMHYECKOTO
COEJIMHEHUS U €r0 PYHKIHAMU B KIIETKE
3.2 Benku. Cocras u Benkun. CocraB u crpoeHue OenkoB. | PackpeiBaTh COJCpKaHHE TEPMHUHOB U https://resh.edu.ru/subject/

cTpoeHue 0eIKoB

AMUHOKHUCIIOTBI - MOHOMEpPHI  OEIKOB.

TIOHATHI: O€JIKH, TOJUMEPHI, MOHOMEPHI,
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HesameHnMBble 1 3aMEHUMBIE aMHHOKHCIIOTHI.
AMUHOKHCIIOTHBII COCTaB. YposHHu
CTPYKTYpBI OEITKOBOI MOJIEKYJIIBI (IIepBUYHAS,
BTOpPHUYHAs, TPETUYHAs W YETBEPTHUIHAS
CTPYKTypa). XUMHUYECKHAE CBOWCTBA OEIKOB.
Bronormueckne GpyHKINI OSTKOB.

Jlemoncmpayuu:

Tabnuyst u cxemwi: «CTpOCHUE MOJICKYIIBI
6enxar.

Obopyooganue:  CBETOBOH  MHKPOCKOII,
MHKpOITpenaparsl

aAMUHOKMCIIOTEIL, MenTUuIHAS CBS3b,
MOJIUTIEITH/I, JleHaTyparusi.
Xapaktepu3oBaTh ~ OCJNKM  KaK  KJacc
OpPraHUYECKUX COCIUHCHHIA;

KIacCHHUIMPOBATh HX IO CTPOCHHUIO
(Tm00ymspHBIE W GUOPIIUIIPHBIE OENKN),
MEPEUYHCIIATE U XapaKTepu30BaTh QyHKIHU
6enxoB

3.3 depmMeHTHI - depMeHTEHI - Ouonornueckue | PackpbiBaTh copepKaHUE TEPMHUHOB U https://resh.edu.ru/subject/
Ouosoruveckue KaTaJIu3aTOPHI. HOHATHI: (EPMEHTbI, AKTUBHBIA LIEHT,
KaTaJn3aToOPhI CrpoeHne (epMeHTa: aKTHBHBIH LEHTp, | CyOcTpaTHas cneunu(puUIHOCTS,
cybcrpaTHas crieruduaHocTh. KodepMeHThI. | KohepMeHTHI, OENKH-aKTUBATOPHI U OENIKH-
BuTamuHsL UHTHOUTOPBHI.
Orimnuust (GepMEHTOB OT HEOPraHWYECKHX | YKa3plBaTh OTIHYMSA (DEPMEHTOB  OT
KaTaJIN3aTOPOB. HEOPraHWIECKHX KaTaIn3aToOPOB.
JeMoHcTpanuH: OOBACHATD poub (bepMeHTOB B
Tabmuup! 1 cxeMbl: «CtpoeHne GepMeHTay. | QyHKIMOHUPOBAHMU IKHUBBIX CHCTEM, B
O6opynoBaHnue: obopynoBaHue JUIsl | OPOMBILUICHHOCTH, B~ MEAWLMHE, B
MpOBEACHUST  HAOMIONEHWH,  W3MEPEHHil, | MOBCeTHEBHOM KU3HH YeIOBEKa
IKCIIEPUMEHTOB. JlaGoparopHsie u
MPaKTU4YEeCKUe PabOTHI:
Jlaboparopnast pabota Ne 1 . «3yueHue
KaTaJUTHYECKON aKTMBHOCTH ()epMEHTOB (Ha
NpUMepe aMIJIa3bl WM KaTaJla3bl)y
34 VYrnesosl. JIumusl VYrneBoasl:  MOHOcaxapuibl  (IJIFOKO3a, | PacKpelBaTh COJEpKaHWE TEPMHUHOB U https://resh.edu.ru/subject/

pubo3a u Jae3okcupubo3a), aUCaXapUIbI
(caxapo3a, JaKT03a) W  TOJUCAXAPH]IBI
(kpaxmadn, TJIMKOTEH, LIEJUTI0JI034).
buonoruueckue GyHKIHN YIJIEBOIOB.
Jlumuner:  TpurmUUepuasl,  GocoIUITUAbI,

CTEPOUIBIL.
I' wuppodmnsHO-THAPOPOOHEIE CBOICTBA.
buonoruueckue ¢byHKIHN JIMITUIO0B.

CpaBHEHHE YTIEBOJOB, OCJNKOB W JIMIHIOB
KaK UICTOYHHUKOB DHECPI'UH.

JemoHcTpanuu:
Tabmuup! u CXEMBI: «YTIeBoabl»,
«JIunuae.

HOHATUH:  YIIEBOABI,  MOHOCAXapHIbI,
JHCaXapuibl, IOJUCAXapUIBl, T[JIIOK03a,
pubo3a, nezokcupnb03a, caxaposa, JaKTo3a,

MaJbTO3a, LEeJUTI0J103a (xerdaTka),
KpaxMai, [JINKOTCH; JIATTHAIB,
TPUTITUIICPUIBI (>xupHl, Maca),
dhochomunubl, CTEPOUJIBI.
XapakTepu30BaTh YIJICBOBI, JIAMHABI Kak
KJacc OPraHUYECKUX COEJIMHEHUH.

KnaccupurmpoBars yrineBoabl W JIAMUABI
10 CTPOEHMIO; IIEPEUUCIATH (YHKINHU
YIJIEBOJOB U JIMIIUIOB.

CxemaTtnieckd n300pakaThb CTpOEHHE
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ObopynoBaHue: 000pyI0BaHUE TUTSE
NpOBEJCHUsT  HAOMIONCHUHN,  U3MEPEHHid,
9KCIIEPUMEHTOB

MOJICKYJI YIJICBOAOB, JIUTIUAOB

3.5

Hyxneunossie
KUCIOTEL. AT®

Hyxneunosele xuciorsi: JJHK un PHK.
Hyxmeotnasl - MOHOMEpPHI HYKJICHHOBBIX
kucnor. Crpoerne wu  ¢ymkmun  JJHK.
Crpoenne u ¢pyakuun PHK. AT®: crpoenne
u QyHKOuH. Jemoncmpayuu:

Hopmpemuwvr: JIx. Yorcon, @. Kpuk, M.
Yunkuuc, P. ®panknuH.

Tabnuysr u cxemvl.

«HyxnenHoBbIe KHUCJIOTHI; JIHK»,
«buocunres Genka», «CTpoeHUE MOJEKYJIbI
ATO».

Obopyooganue:  CBETOBOH  MHKPOCKOII,
MHUKpOIpenapaTsl

PaCKpI)IBaTI) COACPIKaHUE TEPMUHOB U

TIOHSTHIH: Je30KCUPUOOHYKIICHHOBAS
KHCJIOTa (JHK), pUOOHYKIIEHHOBAS
KHCIIOTa (PHK), HYKJICOTHUI,
MOJIMHYKIICOTUIHAS enb

(TONMMHYKIIEOTHA), KOMIDIEMEHTapHOCTD,
¢yaxumn  [IHK  (xpaHeHme u mepemada
HacieacTBeHHOW nHdpopmanun); Buas PHK
(uHpOpMaIMOHHAS, TpaHCIIOpTHAs,
pubdocomaiibHast); ageHo3uHTpHrdochar
(ATOD), MaKpO3pruyecKas CBS3b.
XapakTepu3upoBarth HYKJIEHHOBBIE
KUCJIOTBl KaK XUMHYECKUE COCIUHEHHS H
HOCHTENN HACJICACTBEHHON HH(pOPMAIHN.
OTtMedaTh  OCOOCHHOCTH  CTPOCHHMSA
MOJIeKyNT HyKJIewmHOBBIX kucioT (JHK,
PHK) u AT®.

Cxemarndeckd n300paxkaTb CTpOEHHE
HYKJICOTH/IOB, MOJIEKYJl ~ HYKJICHHOBBIX
kucyot, ATD

https://resh.edu.ru/subject/

3.6

Hcropus u metoasl
W3YYECHHUSI KICTKH.
Knerounas teopus

Hutonorus - Hayka o kierke. Kierounas
TEOpUsl - MPUMEP B3aUMOACHCTBUS HIEH U
(hakTOB B HAyYHOM TIIO3HAHMHM. MeTOoBI
H3y4eHHs KJIeTKH. JleMOoHCTpaum:

IToprpeTsl:

A. JleBenryk, P. I'yk, T. 11IBanH,

M. Ilneitnen, K. bsp, P. Bupxos.
OO6opyznoBaHue:  CBETOBOH  MHKPOCKOTI,
MUKpOIpenapaTsl pacTUTEIbHBIX, HKUBOTHBIX
n OaKTepualbHBIX KIETOK; PHCYHKH C
MHUKpO(doTOrpad MM KJIETOK, ITOJyYEHHbIE C
MOMOIIBI0  CBETOBOTO W 3JIEKTPOHHOTO
MHKpPOCKOTIa

PackpbiBaTh comep)kaHue TEPMUHOB U
TIOHATHUN: KJIETKA, IIUTOJIOTHS, PACKPHIBATh
COJZIEpKaHNE MOJIOKEHUN KJIETOYHOU
teopun. llepeuucnare u xapakTepru3oBaTh
OCHOBHBIE METOJBI M3y4YEHUS KJIETKH:
(IpUTOTOBIIEHUE CPE30B, OKpAIIMBAaHUE,
MHUKPOCKOITHPOBaHHE,
LHEHTPUPYTHUPOBAHUE,  KYJIbTHBHPOBAHHE
KJIETOK ¥ TKaHEeM)

https://resh.edu.ru/subject/

3.7

Kietka
KaK IIeJI0CTHAs
JKHBasi CUCTEMA

Kierka kak nenocTHas »uBas CHUCTEMA.
O0ume TpHU3HAKM  KIETOK:  3aMKHYTas
HapyxHass mMemOpaHa, monekynsl JIHK kak
FEHETUYECKUH ammnapar, CUCTEMa CHHTE3a
Oemka. TWIBI KJIETOK: JYKapHOTHYECKas H

PackpbiBaTh conep)kaHUE TEPMUHOB U
TIOHATHM: KIETKH  (dyKapHOTHYECKas,
MIPOKAPHOTHIECKAs), IJ1a3MaTHYECKas
MeMOpaHa (TUra3mManeMma), TIHKOKAIHKC,
TPaHCIOPT BELIECTB (TTaccuBHBIH,

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

npokapuoTrndeckas. OCOOEHHOCTH CTPOSHHMS
npokapuoTndeckoil  knetku.  Kierounas
CTEHKa GaxTepuil. Crpoenue
9YKapHOTHYECKOH KIIETKH. OcHOBHBIE
OTJIMYMSI ~ PACTUTEIbHOM, JKUBOTHOM M
rpubHOit KieTkH. [ToBepXHOCTHBIE CTPYKTYPHI
- KJIETOYHas CTEeHKa, TJIMKOKAIHKC, UX
¢yakoun. IlmazmaTtmdgeckas MmemOpaHa, e
cBoiicTBa W (YHKOWH. JleMOHCTpaIu:
[Moptpetsr: A. JleBenryk, P. I'yk,T. IlIBanH,
M. Ulnetinen, K. bap,P. Bupxos.

Tabmuie! u CXEMBL: «CtpoeHue
JYKapHOTHUYECKOH  KIeTkw»,  «CTpoeHue
JKUBOTHOH KIICTKH, «CtpoeHnue
pacTUTenbHON KJIETKH, «CtpoeHue

MPOKAPHOTHYECKOHN KieTkn». O0opynoBaHue:
CBETOBOIl ~ MHKpPOCKOII, MHKPOIpEIapaTsl
PacTHTENBHBIX, )KUBOTHBIX M OaKTEpHAIbHBIX
KIIETOK

AKTUBHBIN), SHIOIUTO3 (daromuuros,
MUHOITUTO3), IK30IIUTO3, KIIETOYHAsI CTCHKA,
HYKJICOH]T.

CpaBHHBATH MEXITY co0oif
JYKapUOTHYECKHE © MPOKAPUOTHUICCKHUE
KJIETKH; OTMEYaTh CXOACTBO M Pa3jinyus B
CTPOCHHUU KIIETOK OaKkTepuil, >KUBOTHBIX,
pacTeHwmii 1 rprOOB

3.8

Crpoenue
9YKapHOTHYECKOH
KIJICTKH

Iuromnasma u ee OpTaHOHIHI.
OnHOoMeMOpaHHbBIe opraHouabl Kietku: JI1C,
anmapar r OJIBJIKH, JIN30COMBI.

[TomyaBTOHOMHBIE ~ OpPTaHOWIBI  KJIETKH:
MUTOXOHJPHH, IUTacTHABI. llpoucxoxaeHue
MUTOXOHJIpUH W mnactuj. Bunbl miactua.
HememOpanHbIe OpTaHOUIBI KJIETKH:
puOOCOMBI, KJICTOYHBIA IIEHTpP, IIEHTPUOIIH,
PECHHYKH, XI'YyTHKH. DYHKIUM OPraHOMOB
KIETKU. BrirodeHus. SIapo - perynsaTopHblit
neHTp kinetku. CTpoeHme sipa: saepHas
o0oJouka, KapHoIUIa3Ma, XpOMAaTHH,
SIPBIINKO. XpOMOCOMBL. TpaHCHOPT BELIECTB
B KJIETKE.

Hemoncrpanuu:Iloprperst: A. JleBenryx, P.
'y, T. IUBann, M. Ilneiinen, K. bop,P.
BupxoB.Tabmumer u  cxemsl: «CTpoeHue
JYKapHOTHYECKOW  KIeTKm», «CTpoeHue
KUBOTHOM KJIETKHY, «Ctpoenue
pacTUTENBHON KIIETKW, «Ctpoenue
MPOKAapUOTUYECKOH KIeTK»,«CTpoeHHe sIpa
KIIETKH». ObopynoBanue: CBETOBOM

PaCKpBIBaTL COACPIKaHUC TCPMUHOB U

TIOHATHH: LUTOIIIA3Ma, OpTaHOM B,
sHpomazmarudeckas cets (JI1C), ammapat
T'onbmxu, JIM30COMBI, BaKyoJlb,

MHUTOXOHJIPUH, TIIACTUABI (XJIOPOIUIACTEHI,
XPOMOIIACTHI, JIEHKOIIACTHI), PHOOCOMBI,

MHKPOTPYOOUKH, KJIETOUHBIN LEHTpP
(meHTpOCOMa), PECHHYKH, KTYTHUKH,
BKJIIOYCHHS, S1pO, sAepHas 000JIOUKa,
KapuoIyia3Ma,  XpOMaTuH,  SIAPBIIIKO,
XPOMOCOMBI.

OnuceIBaTh CTpOCHUEC 3yKapI/IOTPI‘{CCKOI>'I
KIICTKH 1o H30 6pa)KGHI/I$IM u Ha

MHKpOIIpenaparax; KJIaccU(pUIIPOBATH
OpTaHOWIBI B 3aBHCHMOCTH oT
ocobeHHOCTeH 179 CTpOCHHUS
(omHOMEMOpaHHBIE, JIByMEMOpaHHBIE,

HeMeMOpaHHBIE); ONHCHIBATH  (YHKIINH
Ka)/JJ0T0 OpraHOu/1a B KIIETKE.
XapakTepru3oBaTh KIETOYHOE SIPO Kak
MECTO XpaHeHHWs, nepenadn (yIBOCHHE
XpOMOCOM) W pealn3alyu (TPaHCKPUIILIHS)

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/

MHKPOCKOII, MUKpPOIIPETIapaThl PacTHUTEIbHBIX
U OKUBOTHBIX KieTok. JlaboparopHele u
MpaKTHYECKUe padoThI:

Jlaboparopuast pabora Ne 2. «U3yuenue
CTPOCHHS KJIETOK DPACTeHH, XUBOTHBIX H
OakTepuil IOX MHKPOCKOIIOM Ha TOTOBBIX
MHKpPOIIpenapaTax U X ONHCAHHUE)

HacJIeICTBEHHOW MH()OPMAILIUH KIETKH.
[TepeuuncisiTe ¥ ONMUCHIBATE KOMIIOHEHTHI
sapa v ux QyHKunm;
CxeMaTW4HO  WM300pakaThb  CTPOCHHE
pacTUTENbHOM UM  KUBOTHOM  KIIETKU.
OOBsACHATE  OWONOTHYECKOE  3HAYCHHE
TPaHCIIOPTA BEUIECTB B KIETKE

Hroro gacoB 1mo Teme

8

Tema 4. XXusHeneaTeabHOCTh KIIETKH

4.1

OOMeEH BEIIECTB.
IInactryeckuii oOMeH.
doTocuHTE3.
XeMOCHHTE3

OOMeH  BemeCTB, HIH  METa0OIU3M.
Accumuisiiiist  (TTacTHYSCKUH  OOMeH) W
TUCCUMIITAINS (SHEPTETHICCKIA 0OMEH) - IBE
CTOPOHBI €JMHOTO IMpoliecca MeTadoIn3Ma.
Ponbp 3aKOHOB cOXpaHEHHMs BEIIECTBA U
SHEpPruM B NMOHMMaHWHM MeTaboimuzMma. Tumbl
obMeHa BEILIECTB: aBTOTPO(HBII u
rereporpodHeiii. Ponb (epMeHTOB B 0OMEHe
BEIIECTB M MPEBPALICHUH SHEPIUU B KIETKE.
®orocunte3. CBeroBags W TeMHOBas (ha3bl
¢dorocuHTE3A. Peakumn (dotocuHTE3A.
O¢ddextuBHOCTS  (oTOCHHTE3a. 3HAYCHUE
(doTocuHTE3a I KU3HU Ha 3emite. BimsHue
YCIOBHU cpefbl HAa (POTOCHHTE3 H CIIOCOOBI
NOBBIIMICHUST €0 NPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUH.

XeMoCHHTE3. XeMOCHHTE3UPYIOLIHe
OakTepun. 3HaUYEHUE XEMOCUHTE3a JJIs KU3HU
Ha 3emJie.

JemoHcTpanuu:

Hoptpetsr: K. A. Tumupsizes.

Tabmumel W cxeMbl:  «XJIOPOILIACTY,
«DoTocuHTE3»

PackpriBaTh comepkaHWe TEPMHHOB U
MIOHATHIT: 0OMEH BEIIECTB U MPEBpaIICHUC
sHepruu  (MeTaboNM3M), aCCHMUMIIALNS,
IUIACTUYECKHH  OOMEH, JAMCCHUMMJISLNS,
JHepreTMueckuii  oOMmeH, (hOTOCUHTES,
doronus, (ochopunupoBanue,
MEPEeHOCYHK MPOTOHOB, XEMOCHHTE3.

OnuceiBaTh  (POTOCHHTE3, IMPOLECCHI,
MPOTEKAIIINE B CBETOBOM M TEMHOBOMU
dasze.

BrisBiare TIPHYNHHO-CJICICTBCHHBIC
CBS3M MEXKIy TIIOTJIOMICHUEM COJTHEYHOM
SHEPTUH  XJIOPOQHIUIOM W CHHTE30M
Mousekya ATOD.

CpaBHMBAaTh  MCXOJHbIE  BELIECTBA,
KOHCYHbIE  MPOAYKTBI W YCJIOBHUS
IPOTEKaHUs  peakuuid  CBETOBOM U
TEMHOBO (pa3bl hoTocunTe3a; CpaBHUBATH
¢dorocuHTe3 M xemocuHTe3. OueHHBaTh
3HaueHHne POTOCHHTE3a U XeMOCHHTE3a IS
JKU3HU Ha 3emIie

https://resh.edu.ru/subject/

4.2

DHepreTuyecKkui

oOMeH

OHepreTwdeckuii  OOMEH B KICTKE.
Pacmieruienne  BemmecTB,  BBIACICHHE U
AKKyMYJIHPOBaHUE SHEPTHH B KIIETKE. DTAIIbI
SHEPreTUYECKOro oOMeHa. ['mukomnms.
Bpoxxenne wu ero Bumbl. KucnopomHoe
OKHUCJICHHUC, 700050 KJICTOYHOC JAbIXaHUEC.
OKHCIUTENEHOE dhochopunrpoBanue.
O PexTUBHOCTD IHEPTETUIESCKOTO 0OMEHa.

JlemoHcTpanuu:

PackpsiBaTh colepxkaHHE TEPMHHOB U
TOHSATHUH: SHEPreTUYECKUM o0OMeH,
IJIMKONIN3, MOJIOYHOKHCIIOE — OpokeHue,
cnuproBoe  OpokeHHe, OHOIOrHYecKoe
OKHCIICHHE, KJIETOYHOE JBIXaHNE,
JTIUCCUMUIIALINS, (hepmeHT.
XapakTepu3oBaTh OOMEH BEIIECTB U
MIpeBpalIeHne dHeprun (MeTabom3M) Kak
OJIHO UX CBOMCTB XMBOro. Ilepeuncnsath

https://resh.edu.ru/subject/
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TaGJ’II/IIILI U  CXCMBI:

«Tunel TUTaHUS »,

0COOEHHOCTH MIaCTHYCCKOI'0 u

«Merabomn3m», «MUTOXOH/PHS», | JHEPreTHYECKOr0 OOMEHa B  KIIETKE;
«JHepreTHyeckuii 0OMeH» YCTaHaBJIMBATh B3aUMOCBS3b MEXIY HUMHU.
Paznuyate THIBI OOMEHa BELIECTB B
KJIIETKE: aBTOTPO(HBIN 1 TeTepOTPOQHBIIL.
OmuceIBaTh  3Tambl  YHEPTETUIECKOTO
oOMmeHa (TTOITOTOBUTENBHBIH,
OCCKHUCIOPOAHBIN,  KUCIOPOOHBIN) U
CPaBHUBATh ux MEXITY coO0O1.
XapakTepu3oBaTh pPEaKIHUU TJIHKOJN3A,
OpoxeHus, KJIETOYHOTO JIbIXQHHS;
BBISBJIATH TIPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXTY TJINKOJIU30M, KJIETOUHBIM
JIbIXaHueM u cuHTe30M MoJiekyn ATO.
CpaBHMBATh 3 peKTUBHOCTH
OECKHCIOPOIHOTO M KUCIOPOIHOTO 3TAINOB
4.3 Buocunres Genka Peakiun MaTPUYHOTO CHHTE3a. PackpbiBaTh COAEpKAHUE TEPMUHOB U https://resh.edu.ru/subject/
T'eneTnueckas nHpOpMans u JHK. | moHatuii: reH, TEHETHYEeCKUH  KOJ,
Peammzanust reHerwdeckoil wmHpOpManMM B | MATPUYHBIA ~ CHHTE3,  TPAHCKPUIIIINA,
KJeTKe. ['eHeTndeckuii Kox W ero CBOWCTBA. | TpaHCISNHA, KOJIOH, AQHTUKOJIOH,
Tparckpurmus - marpuasbeiii cuates PHK. | pubocowma, LIEHTpaJbHAas Jlorma,
TpaHcnsiuust - OuocuHTe3 Oenka. Dranbl | MOJEKYJsipHas OHOJIOTHS.
TpaHciauuu. KoaupoBaHue aMHHOKHCIIOT. OmnpenensTe CBOWCTBA T'e€HETHYECKOTO
Posns prbocom B GuocuHTE3€ Oelika. Koja (TPHUIIETHOCTh, OJHO3HAYHOCTH,
JlemoHCTpanuu: BBIPO’KAEHHOCTH, YHHUBEPCAIBHOCTb,
[Moptpetsr: H.K. Komnb110B. HENEPEeKPhIBAEMOCTh,  HEMPEPHIBHOCTB).
Tabmuupt u cxembl: «Ctpoenne JIHK», | OnuceiBath 3Talbl peanuzanuu
«Crtpoerne " (QYHKIMOHUPOBAHME TEHa», | HACIEJACTBCHHOW HH(OpMaUHN B KIETKE.
«Cunre3 Oenka», «Pemmkamus JIHK», | CpaBHUBaTh peakiuu MAaTPUIHOTO CHHTE3a
«["eneTnueckuii KoI». monekyn PHK u Genka B kireTke
O6opyznoBaHue:  MOJENU-  ANIUIMKAIMH
«YnoBoenne JIHK u  TpaHckpunmusy,
«brocunres 6enkay
4.4 Hexnerounsle hopmbl Hexmnerounsle QopMbl >KM3HH - BHPYCHI. PackpeiBaTh copepKaHUE TEPMUHOB U https://resh.edu.ru/subject/

KU3HU - BUPYCHI

Hcropuss  OTKpBITHS

Bupyco (. W.

WBanoBckmi). OCOOGEHHOCTH CTPOSHHUS U
JKU3HEHHOTO IIWKJa BHPYCcOB. bakrepuodaru.
Bone3nn pacteHuil, )XKMBOTHBIX W 4YeJIOBEKa,

BBI3BIBAEMBIC
HMMyHOepUIHTa
BO30yIUTENb

BUPYCaMH.
YyeJoBeKa
ClliJa.

Bupyc
(BUY) -
Oo0partHas

MOHATHI: BUPYC, BHUPYCOJIOTHS, KaICHI,
OakTepuodar, BHPYC HMMYyHOIAeHINTA
genoeka (BHY), OHKOTeHHBIE BHUPYCHI.
XapakTepu3oBaTh BUPYCHI Kak
HEKJIETOYHYIO (pOpMY )KH3HH; 0COOCHHOCTH
CTPOCHHUS W )KM3HEJCSITEITHHOCTH BHPYCOB.
OnuceiBaTh JKU3HEHHBI IMKJI BHPYCOB
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TPAaHCKpHIIIMS, peBepraza M  HMHTerpasa.
[IpoduakTika pacnpocTpaHeHHsT BHPYCHBIX
3abosieBanuii. JleMoHCTpanyu:

Hoptpersr: . . VBanosckwmii. Tabnuisr
CXEMBI: «Bupycsi», «baxTeprodarny;
«CTpoeHHE W JKM3HCHHBIH IIMKI BHpYyca
CIINa, 6axrepuodara.

Ob6opynoBanue: Monens cTpykTypsl JJHK;
MarHuTHas MoJenb-ammukanus «CTpoeHne
KIICTKI

MMMYHOJIepHIINTa YEJIOBEKa; Pa3IndaTh Ha
pucynkax BTM  ((Bupyc TabauHO¥
MO3auKH), OakTeprodar, BIY.
OO0OCHOBBIBATE W COONIOJATE  MEpPHI
IpOUIAKTHKH pacnpocTpaHeHHs
BHPYCHBIX 3a00JIeBaHUH (pecrpaTopHBIE,
JKeJTy JOYHO-KHILICYHbIE, KIICILEeBOH
sHnedammt, BUYU-undexmms)

Wtoro yacos no treme

6

Tema 5. Pa3MHOXKEHHE U MHIUBUYaJIbHOE PA3BUTUE

OpraHu3MOB

5.1

JKu3ueHHoIin IUKJI
KJIETKH. Henenue
KJIETKU. MuTo3

1

KneTounslii LMK, WIKM JKU3HEHHBIH LMK
kietku. Murepdasza u MuTo3.

Iporeccrl, mpoTtekaromue B HHTEpdase.
Pennukanus - peakuus MaTpU4HOTO CHHTE3a
JHK. Ctpoenue xpoMocoM. XpOMOCOMHBIH
HaOop - kapuotun. JIMIUIOMAHBIA H
TaTuTOUHBIN XPOMOCOMHBIE HaOOPBHI.
Xpomatugel.  Lluromorudeckne  OCHOBEI
Pa3MHOXCHHUS W MHIUBUIYATFHOTO Pa3BUTHS
opraHu3MoB. JleneHne KISTKH - MHTO3.
Cragum muro3a. [Ipomeccsl, mpoucxonasmime
Ha pa3HbIX CTaAMsIX MUTO3a. buonoruueckuit
cMbicn MuTO3a. IIporpammupyemas rubenn
KJIETKH - arnonTo3. JleMoHCTpanuu:

Tabaumpl 1 cxembl: «KJIETOYHBIH ITUKI»,
«Permukanus JIHK», «CtpoeHue
XPOMOCOMBI», «MHUTO3»; MATHUTHASI MOJEIb-
amuIMKanus  «JleieHue KJIETKH»;, MOJeb
JHK.

OO0opynoBaHue: CBETOBOH MHUKPOCKOI H
Mukponpenapatr «KapuokuHe3 B KIETKax
KOpeIlIKa JIyKay.

JlabopaTopHBbIE ¥ MPAKTHYECKUE PAOOTHI:

Jlaboparopnas padora Ne 3. «HabGmonenue
MHTO3a B KJIETKaX KOHYHMKA KOPEITKa JTyKa Ha
TOTOBBIX MUKpPOIIperapaTax»

PackpeiBaTh colepkaHHE TEPMHHOB U
MOHATHI: KICTOYHBIA UK, WHTEpda3a,
penyIuIMKalys, XpOMOCOMa, KapHOTHIL,
TaIUIOUHBIN, JUILUIOUIHBIM XPOMOCOMHBIN
Ha0bOp, XpOMAaTHIBI, MHTO3 €ro CTaJUH:
npodasa, MeTadasa, anadasa, Tenodasa.

OnuceBaTh JKU3HEHHBIN ITUKIT KJICTKU;
MIEPEYHCIATh U XapaKTePH30BaTh IIEPHOIBI
KJICTOYHOTO IWKJIA, CPABHUBATH HX MEXKIY
coboii. OmHUCHIBATE CTPOCHHE XPOMOCOM,
KapHOTHIIOB  OPTaHM3MOB, CPaBHUBATh
XPOMOCOMHBIE HabOPBI KJIETOK.
CpaBHUBATH CTaIUM MUTO34.

Paznuyath Ha  MHUKpompemapaTtax u
pUCYHKax cTajiuk MHTO3a. PackpbiBaTh
OMOJIOrMYECKHU CMBICT MUTO3a

https://resh.edu.ru/subject/

5.2

DopMel
Pa3MHOXEHHUS
OpraHu3MoB

DopMel pa3sMHOKEHUS OPTraHU3MOB:
0ecI10JI0€ U MOJI0BOE.
Buasr 6ecriosioro pasMHOKEHHSI: JICJICHUE

PackpeIBaTh comep)kaHHE TEPMHUHOB U
MOHATHI: Pa3MHOXKEHHE, KJIOH, ITOJIOBBIE
KJIETKH (ramersr), AWLEKIIETKA,

https://resh.edu.ru/subject/
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HaJBOE u IIOYKOBAHUE OZIHO- u
MHOT'OKJIETOYHBIX, criopoobpa3oBaHue,
BEreTaTUBHOE pasMHoOxeHue. MckyccTBeHHOE
KIIOHUPOBaHHE OPraHU3MOB, €r0 3HAYEHHE
JUIS CEJIEKLIUH.

ITomoBoe pa3sMHOXEHHE, €ro OTIMYUSA OT
6ecmostoro.

JHemoncmpavyuu:

Tabmumet 1 cxembl: «POPMBI Pa3MHOKEHHS
OpraHu3MoBY», «J{BOMHOE OILIOAOTBOPEHUE y
LBETKOBBIX pAacTeHUi», «JleneHue KIeTKU
Gaxtepumn», «BereraTuBHOE pa3MHOKEHHE
pacteHmit», «CTpoeHHE MOJIOBBIX KIECTOK»

CIICpPMATO30M[], 3WIOTa, JCIICHHE HAJIBOC,
MMOYKOBAHKE, CIOPYJISIIHS, (parMeHTAIus,
BEreTaTMBHOE pa3MHOXEHHE, CEMEHHOE
pa3sMHOXKEHHE, OIIbUIEHHE, JIBOMHOE
OILIOZIOTBOPEHHE, [IOJIOBBIE JKEJE3EI,
CEeMEHHUKH, SMYHHUKH, OILUIOJOTBOPECHHE
(HapyxHOE, BHyTpECHHEE).

XapakTepu3oBarth 0COOEHHOCTH u
3HaYeHHE OECITOI0TO U IT0JOBOr0 CII0CO00B

Pa3MHOKEHUSL.

Brigensats BHJIBI Oecrmooro
Pa3sMHOKEHHUS; BBISIBISATH  B3aUMOCBSI3U
MEXTY hopmamu u criocobamu

pa3MHOXEHHUS, ¥ WX OHOJOTHYECKHM
3Ha4YEHHEM.

Bnaners  mpuéMmamMm  BEreTaTHBHOTO
Pa3sMHOKCHUS KYJIBTYPHBIX pacTeHHH (Ha
IpuMepe KOMHATHBIX). XapaKTepHu30BaTh
TI0JIOBBIE KIIETKU: STHTEKIICTKH,
CIIEpPMAaTO30MIbI; BBIABIATH OCOOEHHOCTH
HX CTPOCHHMS

5.3

Meiio3

Meito3. Cragum  Mmeiio3a. IIpomeccsl,
OPOUCXOJSAIIME  HAa  CTaauax  MeHosa.
IloBenenue XpOMOCOM B Melo3e.
Kpoccunrosep. buonoruueckuii cmbica U
3HaYEHUE Meio3a.

Hemoncmpavuu:

Tabnuyvt u cxemwvi: «/leneHve KIeTKU»,
«Meiio3».

Oobopyoosanue: monens JTHK; marnuTHast
MoieNb-anIInKanus «Jlenenue KieTkm»

PackpeiBaTh coliep)kaHHE TEPMHHOB U
MOHATUN: MEH03, KOHBIOTALUSI XPOMOCOM,
nepekpéct  (KPOCCHHTOBEpP)  XPOMOCOM,
TraMeEThI.

XapaxkTtepu3oBaTh MeH03 Kak crocod
KJICTOYHOTO JACJICHUSA, OITUChIBATH MeHO03 110
CTaausM, CpPaBHUBATH CTaAWHd MeHo3a H
MHUTO3a.

PasmiuaTe Ha pECyHKaxX CTaIuu Meio3a;
pacKpbIBaTh  OHMOJIOTMYECKOE  3HAYCHHE
Mero3a

https://resh.edu.ru/subject/

5.4

OO6pa3zoBaHue 1
pasBUTHE HOJIOBBIX
KIIETOK.

Om010TBOpEHHE

lamerorenes - mpouecc oOpazoBaHUS
MOJIOBBIX KJIETOK Y )KHBOTHBIX.

ITosioBBIE KeJie3bl: CEMEHHUKH U SIMYHUKU.
OO06pa3oBaHre W Pa3BUTHE TOJOBBIX KIIETOK -
ramer (cmepMmaTo3oui,  SHIEKIEeTKa) -
criepmarorene3 u ooreHe3. OCOOCHHOCTH
CTPOEHHMSI SIMLEKIIETOK M CIIEPMAaTO30M/IOB.
OmI010TBOpEHHE. [MapTenorenes.
Hemoncmpayuu:

PaCKpBIBaTB COACpIKaHNE TEPMUHOB U
TIOHSTHMH: raM€TOrcHe3, CIIEpMaTOrcHeEs,

OOI'CHE3, CIIEpMAaTO30HU/I, akpocoma,
SIATIEKIIETKA, TIOJISIPHBIE TENbIIA.
XapakTepu3oBaTh 0COOEHHOCTH

raMeToreHe3a y >KMBOTHBIX M €T0 CTaJuW;
TIOJIOBBIE KJIETKH JKMBOTHBIX M OINHCHIBATh
MIPOLIECC UX Pa3BUTHU.

CpaBHMBATh CHEPMATOI€HE3 U OOTEHE3.

https://resh.edu.ru/subject/
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Tabnuuyvl u cxemor: «lIpsmoe u Hempsimoe

pas3BHUTHEY, « aMeToreHes y
MJICKOITUTAIOIINX u YeJI0BEKa»
Oobopyoosanue: MOJICITh MeTadazHoi
XPOMOCOMBI, MHUKPOCKOII, MHKPOIIPETIapaThl
«Criepmato3oust MJICKOITUTAIOIIETO),
«SIHnexneTka MIEKOIMUTAIOIIETO.
Jabopamopnvie u npakmuueckue
pabomoi:

Jlaboparopuast pabora Ne 4. «M3yueHue
CTPOCHHUA TIIOJIOBBIX KJIIETOK Ha TOTOBBIX
MHKPOIIpEnaparax»

OnuceIBaTh

OILUIOAOTBOPCHHC,
OHOJIOrHYeCKOe 3HAUCHHE OINIOAOTBOPCHUA

5.5

NunuBuayansHoE
pa3BuTHe
OpPTraHU3MOB

WnpuBuayansHOEe pa3BUTHE (OHTOTEHE3).
OMOpHOHANBHOE pa3BuUTHE (IMOpHOTEHE3).
Ortansl  AMOPUOHANIBHOTO  PA3BUTUA Yy

MO3BOHOYHBIX  JKMBOTHBIX:  JApOOJICHHE,
racTpyJssinus, OpraHOTEeHE3.
[MocTsmOpuoHansHOE  pasBuTHE.  TwHIIBI

MOCTAMOPHOHATIFHOTO PA3BUTHUS: MPSIMOE, HE
npsMoe (TMIMHOYHOE). BrmsHme cpensl Ha
pa3BUTHE OPTraHU3MOB; (PAKTOPEI, CIIOCOOHEIC
BBI3BIBATh BPOXKJICHHBIE YPOICTBA.

Poct u pazButue pacrenuit. OHTOTreHE3
[IBETKOBOTO PACTEHHUS: CTPOCHHE CEMEHH,
CTaJINH Pa3BUTHSL.

JemMoHcTpanuu:

Tabmuuel U cxembl: «OCHOBHBIE CTaauU
oHToreHeza», «lIpasmMoe w  Hempsmoe
pasBuTHE», «J/IBOWHOE OIUIOJIOTBOPEHUE Y
I[BETKOBBIX PACTCHHUI

PackpsiBaTh COJEpKaHHE TEPMHHOB U
HOHSTHI: OHTOT€HE3, IMOPHOTEHE3, 3UT0Ta,
0J1IaCTOMEPBI, MopyJia,
6ractyna, OiacTorelnb, racTpyia, Heipyna,
3apOJBIINIEBbIE  JINCTKH:

npoOJeHue,

OPraHOICHE3;
OKTOACpMaA,

Me304¢epmMma,

OHTOACPMA;

HOCT3M6pI/IOHaHLHOG pa3BUTHUC: TIPAMOC U

HenpsMoe (.
Meracropa,

JTUIHHOYHOE);
MHKPOCIIOPa,

Metamopdo3s,
HBUTBLICBOC

3€pHO, CIEPMHUH, 3apOJBIIIEBBI MEIIOK,
JIBOMHOE OINIOZAOTBOPEHHUE.

OmpenensiTh dTambl  5M
pa3BUTUSd  XOPAOBBIX  Ha
u OIIMCHIBATH IIPOUECCHI,
OPOUCXOASAIIME  HAa  KKIOM  JTame.
CpaBHUBATH NEPUOJbI OHTOTE€HE3A; MPSIMOE
u HEIpsIMoe
MOCTIMOPHOHANBFHOE PAa3BUTHE, 3aPOIBIIIH
YEJIOBEKa U APYTUX XOPJOBbBIX.

npenapaTax

OpHOHAIBLHOTO
cXemax u

(TMIMHOYHOE)

OOBsICHATH OMOJOTMYECKOE 3HAYCHHE
pa3BUTHS c MeTamop(o3om;
OTpHULATENILHOE BIIMSIHUE QJIKOT 014,
HUKOTHHA )5 ApyTrux TEPATOICHHBIX
(akTOpOB  Ha  pa3BUTHE  3apOJIbIIIa
YesnoBeKa.

OnwuceiBaTh poruecc JIBOIHOTO

OILIOIOTBOPEHUS Y IIBETKOBBIX PACTEHUI

https://resh.edu.ru/subject/

Hroro yacoB o teme

5

Tema 6. HacneicTBEeHHOCTh M1 HF3MEHYHBOCTH OPTaHU3MOB
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6.1 I'eneruka - Hayka o [TpeaMer 1 3a1a4K TEHETUKH. PackpeiBaTh cojepikaHHe TEPMUHOB U https://resh.edu.ru/subject/
HAaCJIeJICTBEHHOCTH U Ponp nurosormn W SMOpHONIOTMM B | IOHATHH: T'€H, T€HOM, T€HOTHUI, (EHOTHII,
WU3MEHYHBOCTH CTaHOBJICHMH T'€HETHUKHU. BKIlag poccHiicCKUX M | XpOMOCOMBI, ajUlelibHbIe TeHbl (QJUIeNH),

3apyOeKHBIX YUYCHBIX B Pa3BUTHE TE€HETHKH. | TOMO3HUIOTA, T€TEPO3UTOTA, TOMHHAHTHBIN
Metonpl TeHeTHKH (THOPHUIOJIOTHYECKHH, | MpU3HAK (T€H), pEIEeCCHBHBIM MpHU3HAK
U TOTEHETUYCCKHMH, MOJIEKYJISIpHO- | (T€H), YucTast INHUSA, THOPHUI.
TCHETHUYECKHN ). Ilepeuncnsate u XapaKkTepru30BaTh
OcHOBHBIE TeHETUYECKUE TOHATHS. | METOJBI TCHETHUKH: THOPUAOIOTHIECKHH,
'eHeTmgeckass CHMBOJIHKA, HCIONB3yeMas B | IIUTOTCHETHUCCKHUIA, MOJIEKYJISIPHO-
CXEMax CKpELMBaHUM. TE€HETUYECKUH; JIOMUHAHTHbBIE 51
Jemoncmpayuu: peliecCUBHBIE NPU3HAKK  PACTCHUH U
Hopmpemui: I'. Mennens, T. Mopran, H. 1. | )XUBOTHBIX.
Basuios, C. C. UeTBepuKoB, Tlone3oBaThes TeHETHYECKOM
H. B. TumodeeB-PecoBckuii. | TepMUHOJIOTHEH U CUMBOJIMKOMW JUIs 3aITUCH
Obopyoosanue: MO/IEb- anIUIMKAIKS | TEeHOTHUIIMYECKUX CXEM CKPEIMBaHUs
«MOHOTHOPUIHOE CKpEUIMBaHUEY, TrepOapuit
«I" opox NOCeBHOI»

6.2 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH HACJIC/IOBaHUS MPU3HAKOB, | PacKpbIBaTh COJCpIKAHHE TEPMUHOB U https://resh.edu.ru/subject/
HACJICTOBAHUS YCTaHOBIICHHEIC r. MeHnneneM. | TOHATHHA: MOHOTHOPHIHOE CKpEIIUBaHHE,
TIPU3HAKOB. MoHoruOpuHOEe  CKpelIMBaHHE.  3aKOH | ()eHOTHIIHYICCKHE TPYIIIIEL,
MoHorubpumHOe eAnHO00pa3ust THOPHUIOB IEPBOTO MOKOJICHUS. | THOPUIOIIOTHICCKAN ~ METOJNl,  YHCTBIC
CKpellIiBaHue [pasuio JOMHUHHUPOBaHHUSI. 3aKkoH | IMHUM, JOMHUHHPOBaHHE T'eHOB (IIOJIHOE,

pacIueryieHus MPU3HAKOB. [” HIToTe3a YUCTOTHl | HEMOJIHOE), PAaCIEIUICHHE B IOTOMCTRBE.
ramert. [losiHOE M HENMOJHOE TOMUHUPOBAHMUE. OmnuceiBaTh METOJMKY IpoBeneHus [ .
JemoHcTpanuu: MeHzeneM  ONBITOB MO  M3YYEHHIO
[Toptpersi: I'. Mennens. HacleJOBaHUsl OJIHOM mapbl MPU3HAKOB Y
Tabmuuer u  cxembl: «MOHOTHOPHIHOE | FOPOXa MOCEBHOIO.
CKpeUIMBaHWE ¥ €ro LUTOTCHeTHYecKas | PackpeiBaTh  coaepkaHWe  3aKOHOB
OCHOBa», <«3aKOH pacIIelNIeHHs ¥ ero | eInHooOpas3us THOPHIIOB TIEPBOTO
OUTOTCHETHYECKAs! OCHOBAY, «3aKOH YUCTOTHI | IOKOJIGHUSI W  3aKOHA  PACIICIUICHUS.
raMeT». OOBSICHATD TUNOTE3Y YHCTOTBHI TaMerT.
Ob6opynoBanue: 3amuceiBaTh  CXeMbl ~ MOHOTHMOPHHOTO
MO/IETH-aNTUINKALN «MoHOTHOpHIHOE | CKpELIUBaHUs, OOBSACHITB ero
CKpEIINBAHNE, «HenonHOE | MUTONMOTHMYECKHE OCHOBHI M pEIIaTh
JOMUHHUPOBAHHUEY, repbapuii «["opox | reHeTHUecKre 3aJa4d HA MOHOTHOPHIHOE
TIOCEBHOM» CKpEIIMBAHUE

6.3 JuruopuaHoe Jurubpuntoe CKpEIMBaHUE. 3akoH | PackpbIBaTh CoOIepKaHHE TEPMHHOB H https://resh.edu.ru/subject/
CKpeIBaHNE. HE3aBHCUMOTO  HACJICJIOBAHWSl NPU3HAKOB. | MOHATHHA: JUTHOPHIHOE  CKpelIMBaHHE,
3aKOH HE3aBHCHUMOTO [{uToreHeTHyecKue OCHOBBI AWTHOPHIHOTO | aHATU3UPYIOIIEe CKpEIIIBaHNE.
HAaCJIEJOBaHUsA CKpEILUBAHMS. Amnanmuzupytomee | OnmceiBate omeITel 1. Mennmens 1o
IIPU3HAKOB CKpEIIMBaHUE. Vcnonp3oBanye | M3y4eHUIO  HACIIEJOBAHUs  JIBYX  Map
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AQHAIM3UPYIOIETO CKpEIIMBaHUS JUTS
OIIpeeIIeHNsI TEHOTHIA OCOOH.

Hemoncmpavyuu:

Hopmpemui: I'. Mennens.

Taonuuer u  cxemvr:  «JlurudpuaHoe
cKkpenruBanney, «LluTomormueckue OCHOBEI
JTUTHOPHUIHOTO CKPETIUBaHUY.
Oobopyoosanue: MOJIENb- anTIUKALHS
«durnbpunHoe CKpeuInBaHue)

MpU3HAKOB Yy  Topoxa  TOCEBHOTO.
PackpriBaTh cojiepkaHue 3aKOHa
HE3aBHCHMOI'O HACJIEIOBaHUS MPU3HAKOB.
[IpuMeHsTh MaTeMaTHYECKUH pacdeTr ¢

TTOMOIIBIO MeTona MIePEMHOXKCHUS
BEPOSATHOCTE W 3alHCh C IOMOIIBIO
(EHOTHITIECKUX panuKaioB

pacmieryieHns] IPU3HAKOB Y MOTOMKOB IO
(EHOTHITY U TCHOTHITY.

3anucrIBaTh CXeMBbl  JUTHOPUTHOTO
CKpeIIMBaHMUS, OOBACHSATH ero
LUTOJIOTHYECKHE OCHOBBI M  pelaTh
TCHETHYCCKUE 3aMa4yd Ha TUTHOPUIHOE
CKpeIlIMBaHNe

6.4

CrerieHHOe
HacJIeJOBaHUE
MPU3HAKOB

CreruieHHOe — HAClICOBAaHHE MPU3HAKOB.
Pabora T. Moprana 100 CHCIUICHHOMY
HACJIeI0OBAaHUIO TeHOB. HapyieHue criereHust
TEHOB B  pe3yjbTaTe  KPOCCHHTOBEpA.
XpOMOCOMHast TEOPHS HACIIEICTBEHHOCTH.

' eHeTHYECKHE KapTHI.

Hemoncmpayuu:
Ilopmpemur: T. Mopras.
Taonuywt u cxembl: «Metio3y,

«I"eHeTHUECKHE KapThl PACTEHUH, )KUBOTHBIX U
YyeloBeKkay, «B3aumMojeiicTBHe —allIeIbHBIX
reHoB». Qoopyoosanue: MHKpOIpeNapar
«dpozoduna» (Hopma, MyTrauuud (HOPMEI
KPBUIBCB W OKPAcKH TeJa), MHKPOCKOIL,
Motenb-ammIuKanus «Ilepexpéct XxpoMocomy.
JlabopamopHule u npakmuueckue padoomasl:
Jlabopatoprast pabora Ne 5. «3yuenue
pe3yIbTaToB MOHOTHOPHTHOTO u
JUTHOPUIHOTO CKPEIINBaHuUs y Ip0o30(HIIBI HA
TOTOBBIX MUKPOTIPEIapaTax»

PackpsiBaTh conep)kaHHE€ TEPMUHOB U
HNOHATUH:  CIEIUIEHHOE  Haclle[0BaHUE

IMPHU3HAKOB, peKOM6I/IHaI_II/I$I T'€HOB,
TCHETUYCCKHE KapTbl XpOMOCOM,
MOpraHmpaa.

HasriBaTh OCHOBHBEIC IMOJIOXKCHU A

XPOMOCOMHOH TEOpHUU HACJIEICTBEHHOCTH
T. MopraHa; packpblBaThb COJEpKaHUE
paboter T. Moprana mo CHEMJIEHHOMY
HaCJICAOBAHHIO T'CHOB u MPUYUHBI
HapymeHusa CHCIUICHUSA MEXKIAY TCHaMU.
3anuceIBaTh CXEMBI CKpE€IIUBaHUA IIpU
CLICTNICHHOM HACJIeIOBAHUH, OOBICHATH
MPUYUHBI peKOMOMHALINT TEHOB,
ONpENeNIATh YHUCIO TPYyNN  CLUEMJICHUS
IEHOB; peulaTb I'€HETUYECKUE 3aJaud Ha
CLETJICHHOE HACJIeJOBaHUE

https://resh.edu.ru/subject/

6.5

I'eneTunka moia.
Hacnenosanue
MPU3HAKOB,
CILIEIJIEHHBIX C ITOJIOM

r €HEeTHKa rnoJja. XpoMOCOMHOE
ompejieNieHne Toja. AyTOCOMBI H IIOJIOBBIC
XPOMOCOMBI. Tr OMOTaMETHBIE 51
rereporaMeTHele opraHn3Mbl. HacnmemoBanwne
MIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

Hemoncmpauuu:

Ilopmpemu: T'. Mengnens, T. Mopran, H.W.

PackpeiBaTh cojepkaHH€ TEPMUHOB U
MIOHATHIL: XPOMOCOMHBIN Habop,
ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
FOMOTaMETHBIH I10J1, T€TepOTaMEeTHBIN MOJI,
CICIUICHHOE C TI0JIOM  HaclieJOBaHUE
MIPU3HAKOB.

OOBACHATh LMTOJOTHUYECKHE OCHOBBI
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Baswuinos.

Taonuust u cxemvr: «l'eHeTHKA TIONIAY,
«3aKOHOMEPHOCTH HacJeA0BaHus,
CLUEIUVIEHHOTO ¢  mosom»,  «KapuoTumnsl
YeJIOBEKa U KUBOTHBIX)

XpOMOCOMHOI'0O MEXaHH3Ma OIPCACIICHUSA
nojaa y Ppa3JInIHbIX OpraHmu3MoB.
CpaBHI/IBaTb 3aKOHOMCPHOCTH
HacCJICJOBAaHUA NPHU3HAKOB, CHCIVICHHBIX U
HC CHCIUICHHBIX C II0JIOM. Pemats
TCHCTHYCCKNUEC 3aJayd Ha HaACJICIOBaHHC
CHETUJICHHBIX C I10JIOM IPU3HAKOB

6.6

M3MeHYnBOCTE.
Henacnencreennas

HN3MCHYHBOCTD

W3menunBocTe.  Buasl  M3MeHYMBOCTH:
HEHACIIEICTBEHHAs M HacleACTBeHHas. Poib
Cpellbl B HEHACNIEICTBEHHONW W3MEHYUBOCTH.
XapakTepucThka MOTU(PUKAIIMOHHON
U3MEHUUMBOCTH. BapuanuvoHHbBIM psig  H
BapHallMOHHas KpuBas. Hopma peaxuun
npu3Haka. KonmuecTBeHHBIE U Ka4eCTBEHHBIE
NIpU3HAKM M WX HopMa peaknuu. CBoiicTBa
MO (PUKAITMOHHON U3MEHUYUBOCTH.
JemoHcTpauuu:

Tabmuue! n cxeMsl: «BHIbI ©I3MEHUYUBOCTIY,
«MoanukannoHHas H3MEHYNBOCTEY.

JlabopaTopHbIe M IPaKTHIECKUE PAOOTHI:

Jlabopatoprast pabora Ne 6. «3yueHme
MOTU(PHUKAITMOHHOM U3MEHYUBOCTH,
NOCTPOCHHWE  BApHAlMOHHOTO  psifga |
BapUaLlMOHHOW KpUBOI»

PackpeiBaTh coiepikaHWE TEPMHUHOB H
MOHATHI: U3MEHYMBOCTh, HACJIEACTBEHHAS

HU3MEHYUBOCTb, HEHACJICCTBECHHAs
HU3MEHUYUBOCTb, MouduKaoHHas
U3MEHYUBOCTb,  BapUallUOHHBIA  psL,

BapuaHTa, BapualluOHHasA KpuBasd, [IpU3HaK,
HOpMa pcakuuu, KOJIMYCCTBCHHBIC u

Ka4eCTBECHHBIC MIPU3HAKH.
KnaccuduimpoBats BUIbI HK3MEHIYHMBOCTH H
BBISIBIISITH ux OHOIOTHYECKHUE

ocobenHoctn. Ilepeumcnars  cBoiicTBa
MOIU(UKAINOHHON  M3MEHYMBOCTH M|
OOBACHATH €€ 3HaUCHUE AJISI OPTaHM3MOB.
Pazmuate KOJIMYECTBEHHBIE u
KAaueCTBEHHbIE NIPU3HAKY; CTPOUTh
BAPUALIMOHHBIM  DPsii,  BapUALUOHHYIO
KPUBYIO, BBIYUCIATb CpPEJHEE 3HAUCHUE
IIpU3HaKa
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6.7

Hacaencrsennas

HU3MCHYHBOCTH

HacnenctBenHas, wWiM  TIeHOTHNUYECKas
U3MEHYHMBOCTb. KombunaTtuBHas
M3MEHYMBOCTh. Mel03 U MoJ0BO# mpoiiecc -
OCHOBAa  KOMOHMHATHBHOH  W3MEHYHMBOCTH.
MyTanuoHHas H3MEHUYHUBOCTb.

Kiaccudukanms MyTaluii: ICHHBIE,
XPOMOCOMHBIE, TEHOMHBIE.

Yacrora ¥ NpUYUHBI MyTanuid. MyTareHHsle
(axTopsI.

3aKkoH TOMOJIOTHYECKIX psIoB B
HacleJncTBeHHOW  m3meHumBoctyn H. MW
BasunoBa. BHesiiepHast Hacle/ICTBEHHOCTb U
HM3MEHYHBOCTb.

Hemoncmpauyuu:

IHopmpemuwr: I'. ne ®pus, H. W. Baumnos.
Tabnuuyvt  u  cxemwvr:  «MyTtanuoHHas

PackpsIBaTh conep’kaHHE€ TEPMHUHOB U
MOHATHI: HACIEICTBCHHAs M3MEHYHBOCTD,

KOMOWHATHBHAs W3MEHYHBOCTH,
MYTallMOHHAs ~ M3MEHYMBOCTH, MYTAaHT,
MyTaluH: TeHHBIE, XPOMOCOMHEIE,
TeHOMHBIC; TIOJIMIUION/INS, AHEYIUIOUANS,
MYyTareHsl. XapaxTepHu3zoBaTh
HACIIEACTBEHHYIO U3MEHUYUBOCTH;

(OpMyIIHpPOBaTh 3aKOH TOMOJIOTHYECKUX
PAIIOB B HACJIEACTBEHHON U3MeHYMBOCTH H.
M. BaBmiioBa U OOBSICHATH €r0 3HAYCHUC
TS OHOoJIOrUHU u CEJICKIIHH.
Knaccupummposate MyTanuu: TeHHEIE,
XPOMOCOMHbBIE, T€HOMHbBIE U MPUBOAUTH
IPUMEPBI MyTaLU.

OOBSACHATh TPUYMHBI BO3HUKHOBEHUS

https://resh.edu.ru/subject/
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HU3MCHYHBOCTHY.
O6opynoBaHue: MUKPOCKOTI,
Mukpomnpemnapatr  «Jlpozodmna»  (Hopma,

MyTanmue (GOpMBI KPBUTBEB M OKpacka Tela);
KOMHATHBIE PACTEHUSI C NECTPOH OKpAaCKOU
JIUCTHEB.
JlabGopatopHbIe 1 TPaKTUIECKHE PaOOTHI:
JlaGopatopras pabora Ne 7. «Ananus
MyTamuii y  Apo30¢WIBI Ha  TOTOBBIX
MHKpoOITpenaparax

MyTauuil, ponb  (HaKTOPOB-MYyTarcHOB.
CpaBHUBAaTh BHJbl MYTAlMi; BBLIBISATH
MIPUYMHBl HACIIEICTBEHHON M3MEHUUBOCTH,
HUCTOYHMKA MYTAareéHOB B OKpPY’KaroIIEeH

cpene  (kocBeHHO).  XapaKTepH30BaTh
BHESIICPHYIO HACJIeJICTBEHHOCTh "
M3MEHYUBOCTb

6.8 I'enetuka yenoBeka 1 I'eneruka yenoBeka. Kapuotum denoseka. PackpbiBaTh colepkaHue TEPMHHOB U
OCHOBHBIE METOABl TIE€HETHUKH 4YEJIOBEKA: | MOHATHIA: KapHOTHIT YyeI0BEKa, https://resh.edu.ru/subject/
TeHEeAIOTUYECKUH, ONM3HELOBBIN, | IMTONCHETHYCCKUM METO/I,
IIUTOTCHETUYECKUH, OMOXMMHUYECKUH, | TCHCAIOTHUECKUII METOJl, POJOCIOBHBIC,
MOJIEKYJIsIpHO-TeHeTu4ecknii. CoBpeMeHHOe | OMM3HELOBBI METOJ, HACJIEICTBEHHbBIC
omnpejieieHue TeHOTUIA:  IOJHOTeHOMHoe | Oosie3HH: (MOHOT€HHBIE, C HACJICACTBEHHON
CCKBEHHPOBAHNE, TCHOTHUIIMPOBAHUE, B TOM | IPEAPACIIONOKECHHOCTHIO, XPOMOCOMHEIE),
qucie c TTOMOIIIBIO [MP-ananu3a. | MEAUKO-TEHETUUECKOE KOHCYJIbTUPOBAHUE.
HacnencrtBenHnsie  3a00JIeBaHHS — YeJIOBEKA: [lepeyncnsaTe O0COOCHHOCTH H3Y4CHUS
TeHHBIC 00JIe3HHU, OOJIC3HN C HACTICICTBCHHON | TCHETHKHU YeJIOBEKa; MPUBOIUTH IMPUMEPHI
MIPEPACTIONOKEHHOCTRIO,  XPOMOCOMHEBIC | HACIICACTBEHHBIX  OOJIe3HEH  deloBeKa,
O0one3snu. ComaTHueckne U TEeHEepaTHBHBIE | XapaKTepHu30BaTh METOIbI ux
mytarud. CTBOJIOBBIC KICTKH. IIpUHIMIBI | TPOPHUIAKTHKH, OOOCHOBBIBATH 3HAYCHHE
310pOBOTO 00pasza >KW3HH, JUATHOCTHKH, | MEAUKO-TEHETUYECKOTO
OpOQUIAKTHKH U JICYCHHS TEHETHYCCKHUX | KOHCYJIbTHPOBAHUSI.
6one3Heit. Menuko-reneTndeckoe | BBIIBIATE M CpaBHUBATh MEXIY c000it
KOHCYJIbTUPOBaHUE. 3HaYCHUE MEIUIIMHCKOW | IOMHUHAHTHBIE W PEIECCUBHBIE TPU3HAKU
FEHETUKUM B MPEAOTBPAIICHUUM U JIEYEHUH | YEJOBEKa.
TE€HETUYECKUX 3a00JIeBaHHH YyeoBeKa. CocraBisTh u aHaJIM3UPOBAThH
JemoHcTpauuu: POZIOCIIOBHBIE YEJIOBEKA
Tabmuuer u cxemsl: «HaciegoBanue pesyc-
(dakrTopay, «['eHeTHKa TPYIII KPOBUY.
JlabopaTopHBIE U IPAKTHYECKUE PAOOTHI:
ITpaxTtuueckas padota Ne 2. «CocraBieHue u
aHAJIN3 POJIOCIIOBHBIX YEJIOBEKA)
WTOro 4acoB 1o TemMe 8

Tema 7. Cenexiusi OpraHu3MOB, OCHOBBI OHOTEXHOJOTHU

7.1

Cenekuus KaKk HayKa U
nporecc

1

Cenexiys Kak HayKa U IIPOIIECC.
3apoKJeHUE CENEKIINU U TOMECTUKALIHS.
VYuenue H. 1. BaBunosa o nesTpax
MHOT000pa3ust U MPOUCKOXKICHHS

PackpeiBaTh conepxkaHue TEPMUHOB U
TIOHATUM: CeJIeKIus, COPT, MOPOJa,
mTaMM, JOMECTHUKALIUA, NN
OJJOMAaIITHUBAHUC, HCHTpH

https://resh.edu.ru/subject/
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KyJbTYPHBIX PACTEHHH.

LleHTpBI TPOUCXOKICHHUS TIOMAITHUX
KMBOTHBIX.

Copt, moposa, mrTaMM. JleMOHCTpAaINH:

[optpersr: H. Y. Bapmios. Tabmums! u
cxeMsbl: kapTta «LleHTpsl MHOTOOOpa3us n
MIPOUCXOKACHUS KyIbTypPHBIX PACTCHHI,
«ITopozmp!l mOMaNIHUX KUBOTHBIX», «CopTa
KyJNbTYpHBIX pacTeHui». ObopynoBaHue:
MYJISAKU IJIOA0B U KOPHEIIJIOA0B JUKUX
(OpM U KyJIbTYPHBIX COPTOB PAaCTECHHH;
repOapuii «CenbCKOX035HCTBEHHBIE
pacTeHus»

MHOT000pa3us U MPOUCXOXKICHUS
KYJbTYPHBIX PACTEHUH U KUBOTHBIX,
rHOpUIU3AIHS, UICKYCCTBCHHBIH 0TOOP.
Ha3siBaThk U cpaBHUBATH OCHOBHBIE
3Talbl Pa3BUTHUS CEJIEKLIHU.

Wznarate yuenue H. 1. BaBunosa o
LIEHTPAX MPOUCXOXKIEHUS KyJIbTYPHBIX
pacTeHUi; pa3nuyaTh LIEHTPBI HA KapTe
MHpa, CBSI3bIBATh X MECTOIOJIOKEHUE C
odaramM BOSHUKHOBEHHUS JPEBHEUITUX
LIMBUJIM3ALIUH.

CpaBHUBAThH COpTa KYJIbTYPHBIX
pacTeHUit, TOPOJIbl JOMAILHUX
JKUBOTHBIX U UX JTUKUX MPEIKOB.
OrnieHUBaTh POJIb CEIEKIIUN B
o0ecriedeHnH TIPOTOBOIbCTBEHHOM
0€30MaCHOCTH YeJIOBEYeCTBa

7.2

MeTtonbl u
IIOCTH)KEHUS CEJIEKIINU
pacTeHH U JKHBOTHBIX

COBpeMeHHLIe METOABI CCJICKIIMH.

MaccoBblif 1 WHAMBHIAYAINBHBIH OTOOpPHI B
CEJICKIIMU PACTCHUH W JKUBOTHBIX. OIeHKa
JKCTephepa.

EJ’II/I?:KOpO}Z[CTBeHHOC CKpECIIUBaHUC -

uHOpuauHr. Yucras munaus. CKpeluBaHHe
YHUCTBIX JTUHUMN.

I'eteposuc, wim  rubpuaHas  cuia.

HeponcTBeHHOE CKpeIMBaHUEe - AyTOPUANHT.
Otnanénnas ruOpuamzanus M e€ yCHexH.
HckyccTBeHHBI MyTareHe3 M IOJy4eHHE
HOJIUIIONAOB.  JIOCTHIKEHHS  CEINEeKIHH
pacTeHHi, >KUBOTHBIX 1 MUKPOOPTaHU3MOB.

JemoHcTpanuu:
Hoptpetsi: Y. B. Muuypus,
I'. 1. Kaprieuenko, M. @. BanoB. Ta0mumbt

u cxembl: «OTnaneHHas THOPUAN3ALMY,
«Pabotel akamemumka M. ©. UHBanosay,
«[Tomummonnusy. OOGopynoBaHUE: MYJSDKH
IUIOJIOB W KOPHEIUIOAOB JUKUX (opMm u
KyJbTYPHBIX COPTOB PACTEHUH.

JlabopatopHble 1 TpaKTUIECKHE PabOTHI:
Okckypcusi  «OCHOBHBIE ~ METOIBI M

JOCTUIKCHUA CCIICKIINH paCTCHI/Iﬁ u

PackpeiBaTh copepKaHHE TEPMUHOB H
MIOHATHI: HCKYCCTBEHHBIH otbop,
MaccoBblii  OTOOp,  WHAWBHUIYAIbHBIN
oTbOp, SKCTEphEp, OIM3KOPOACTBEHHOE
CKpeLBaHNUE, YHCTasl JHHHUA, IeTepPO3NC,
HEPOJICTBEHHOE CKpeIMBaHue,
HCKYCCTBEHHBIH MyTareHes, MOJHIJIOUABL.
CpaBHMBaTE  (OPMBI  HCKYCCTBEHHOTO
oTOopa (MaccoBOTO M MHIWBUAYAIBHOTO),
BUBI THOpUAN3aLuH (OJIN3KOPOACTBEHHOM
W OTHAJICHHOW), CHOCOOBI IIONyYCHUS
NOJMMIUIONAOB.  [IpHBOIUTE  mpUMEpPHI
JIOCTHXKEHUN  CEeJNIEeKIMM  pacTeHudl U
JKMBOTHBIX

https://resh.edu.ru/subject/
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JKMBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIUIO,
IUVIEMEHHYI0 (epMy, COPTOUCIIBITATEIbHBIN
Y4acTOK WJIM TeIUIMYHOE XO03sICTBO)

7.3 Buorexnomorus kak
0Tpaciib MPOU3BOACTBA

BuoTexHonorus kak oTpacib IPOU3BOCTBA.
I'ennass wHXeHepus. OTambl  CO3IaHMA
pexomOuaanTHONH JIHK ©  TpaHCTeHHBIX
OpPTraHU3MOB. Knerounas HH)KEHEPHSI.
Knerounesle KynbTypbl. MUKpPOKIOHAIBHOE
pa3MHOXXeHUE pacteHud. KiioHupoBanue
BBICOKONIPOJYKTUBHBIX
CEIbCKOXO03SMCTBEHHBIX OpraHu3MoOB.
OKOJOTHYEeCKHEe M AITHYECKHE MPOOIEMBI.
I'MO - renernueckd Moau(UIMPOBAHHBIE
OpraHusMsl. JIeMOHCTpALUU:

Tabmuie! u CXEMBL: «OOBEKTHI
6uotexHonorun», «KinerouHsle KynbTypsl U
KIOHUpoBaHHe»,  «KoHCTpywpoBaHue W
HEPEHOC TEHOB, XPOMOCOM»

PackppiBaTh coliepKaHWE TEPMHHOB W
[IOHATHH: OHOTEXHOJOTHs, KJIETOYHAas
HHKCHEepUS, reHHast HHKeHepus,
KJIOHMPOBAaHUE, TPAHCTCHHbIC OPTraHU3MBbl,
I'MO (remermdeckn MOAU(PHUINPOBAHHEIC

OpTaHU3MBI). XapakTepu3oBaTh
OHUOTEXHOJIOTHIO KaK oTpacib
MPOM3BOJICTBA, OCHOBHBIC  JIOCTHIKCHUS
OHOTEXHOIOTUU B o0mnacTtu

MPOMBIIIJICHHOCTH, CEJICKOTO X03HCTBA U
MEIUIUHBL.

IepeuncnsaTh i XapaKTepU30BaTh
OCHOBHEIE  METOOLI M JOCTHIXKEHUS
OMOMHKECHEPHHL.

OO0CyXIaTh SKOJIOTMYECKUE U ITHUECKHE
aCMeKThl HEKOTOPBIX HCCIICJIOBAHUIA B
00yacTH OMOTEXHONOTHH (KIOHHPOBAaHUS,
HCKYCCTBEHHOTO OILIOIOTBOPEHHUSI,
HATPABJICHHOIO HW3MCHEHHS TE€HOMa U
CO3/IaHUs TPAHCTCHHBIX OPTraHU3MOB)

https://resh.edu.ru/subject/

Wroro yacos no teme

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME
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11 kaacc

Ne HaumenoBanue paznenos | KoangectBo ConepxaHue 00yueHHs OCHOBHBIC BUJIBI JICSITCIBHOCTH DnekTpoHHbIe (IU(POBHIC)
n/n U TeM y4eOHOTO 4acoB o0yyarormuxcst 00pa3oBaTeNbHBIE PECYPCHI
npeaMera
Tema 1. DBomOIIMOHHAS OHOIOTHSA
1.1 | DBomrouuss U MeTOABI €€ [pennoceuiku BO3HUKHOBEHUS PackpsiBaTh cojiepskanne TepmMuHOB W | hitps://resh.edu.ru/subject/
U3y4YCHUS 9BOJIOIIMOHHONW ~ TEOPHH.  DBOJIONMOHHAS | MOHSTHIA: 3BOJIONHS, TIepexoaubie Gopmel, | https://yandex.ru/search/?text=
TEOpHst U €€ MECTO B OHOJIOTHH. (buoreHeTUYCCKIE pAaeL, BUJIBI- | DBOJIOHUA+Y+AapBUHtHUTEro+
BnusiHHe  9BOJIONMOHHON  TEOPHUHM  HA | SHICMUKH, BU/IBI-PEITUKTBI, 3aKOH | TEOPHSHIPOUCXOKIACHHS BT
pa3BuTHE OHWOJOTMM W  JPYIMX  HAyK. | 3apOJBIIICBOTO CcXOJCTBa, | oB&clid=1985551-
CBUIETENBCTBA SBOJIOLMH. | OMOreHETHYECKHI 3aKOH, ToMoaornunele 1 | 210&win=419&Ir=218112
[ManeoHTONOrHYECKUE: MOCIEAOBATENILHOCTh | AHAIIOTHYHBIC OPraHbl, PYAUMEHTApPHbIC
MOSIBJICHUSI BUJIOB B MalCOHTOJOTMYECKOW | OpPraHbl, aTaBH3MBI.
JICTOTIUCH, MePEXO0/HbIC (bOopMBL. [MepeducsiTe OCHOBHBIE ITABI PA3BUTHS
Buoreorpaduueckue: CXOACTBO U pa3iMyKe | SBOJIOIMOHHOW TEOpUH. XapaKTepH30BaTh
dbayn u Quop MaTEpUKOB U OCTPOBOB. | CBHUAETEIILCTBA IBOJIIOIIHH:
OMOpPHOJIOTHYECKHE: CXOACTBA M Pa3jIMyusl | MaJCOHTOIOTHYECKHE,
SMOPHOHOB pa3HBIX BHAOB IIO3BOHOUHBIX. | OHOreorpaduyeckue, 3MOPHOIOTHIECKHE,
CpaBHHUTEILHO-aHATOMUYECKHUE: CpaBHHUTEILHOAHATOMHYECKUE,
TOMOJIOTHYHBIE, aHAJIOTUYHbIE, | MOJIEKYJSIPHOOMOXMMHUYECKHE.
pPYAMMEHTapHbIC OpraHsbl, aTaBU3MBbI. [MpuBoAMTH  MPHUMEPHI  MEPEXOHBIX
MoekysipHO  -OMOXMUMHUYECKHE: CXOJACTBO | JOPM  OpraHu3MoOB, (DUIOTEHETHYECKUX
MEXaHU3MOB HACIIEICTBEHHOCTH U OCHOBHBIX | PSIOB.
METa0OJIMUeCKHX MyTeil y BCEX IKHBBIX [MpuBoauts  (HOPMYIUPOBKH  3aKOHOB
oprauu3moB. [lemonctpanuu: IToprpers: K. | OHOreHeTHUECKOro W 3apOJBIIIEBOTO
Jlunneit, XK. b. Jlamapk, Y. apsun, B. O. | cxoactsa
Kosanesckmit, K. M. bap, 3. I' ekkens, O.
Mromnep. Tabnwmubr u cxemsl: «Pa3BuTue
OpPraHMYECcKOTo MHUpa Ha 3emiie», penbedHbe
TaOIULIBI «3apoapIm TMO3BOHOYHBIX
KUBOTHBIX», «APXEOTITEPHUKCY.
O6opynoBanue: Ouoreorpaduyeckas kapra
MHUpa; KOWIeKIus «DOpMBI COXPAaHHOCTH
HCKOMAeMBIX  JKMBOTHBIX W  PAaCTCHHIY;
BIIAXKHBIE penapaTsl «Pa3Burue
HACEKOMOT0Y, «Pa3BUTHE JIATYIIKID
1.2 HUcropus pasBurust | 1 OpomonnonHas Teopust Y.  JlapBuHa. PackpbiBaTh comepkanue TepMuHOB u | https://resh.edu.ru/subject/

Npe/ICTABICHUM 00

HpeHHOCLIHKI/I BO3HUKHOBCHHS JdapBHUHH3MaA.

IIOHSITUH: CHUCTCMAaTHUKa, €CTCCTBEHHEIA M
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https://yandex.ru/search/?text=эволюция+ч+дарвин+и+его+теория+происхождения+видов&clid=1985551-210&win=419&lr=218112
https://yandex.ru/search/?text=эволюция+ч+дарвин+и+его+теория+происхождения+видов&clid=1985551-210&win=419&lr=218112
https://yandex.ru/search/?text=эволюция+ч+дарвин+и+его+теория+происхождения+видов&clid=1985551-210&win=419&lr=218112
https://yandex.ru/search/?text=эволюция+ч+дарвин+и+его+теория+происхождения+видов&clid=1985551-210&win=419&lr=218112
https://yandex.ru/search/?text=эволюция+ч+дарвин+и+его+теория+происхождения+видов&clid=1985551-210&win=419&lr=218112
https://resh.edu.ru/subject/

3BOJJIIOINH

JIBIKylMe CHUIbl  3BONIOLMU  BUAOB IO
JapBuHy (M30BITOYHOE pa3MHOXKEHHE IPU
OTPaHUYEHHOCTH PECYpPCOB, HeoNpeaenéHHas
M3MEHYHBOCTh, OOpnr0a 3a CyIIecTBOBaHUE,
€CTeCTBeHHBII  0oTOOp).  CuHTeTHUecKas
teopus sBomormu (CTD) m e€ OCHOBHEIC
N0JIOKEHHUA. JleMOHCTpaluu:

Ioptpersr: K. Jlunnei, XK. b. Jlamapk, Y.
JapBuH.

Tabmuupt u cxemsl: «[lomynsiimny, «Kapra-
cxema Mapuipyta nyremectsus Y. JlapsuHay,
«DopMbl  OOpHOBI 32  CYyLIECTBOBAHHEY,
«EcrectBennblii  0TO0p», «MHOroo0paszue
COPTOB pacTeHuit», «MHoroodpasue mopoj
JKHUBOTHBIX»

WCKYCCTBEHHBI 0TOOp. XapaKkTepu3oBaTh
OCHOBHBIE 3BOJIFOLUOHHBIE uzeu,
KOHIIETIIIUH ¥ TEOPUH; CPAaBHUBATD B3TJISABI
Ha BuA W sBomonmio K. Jlmmwes, XK.b.
Jlamapka, Y. lapBuHa.

OnenuBats BkIan JInHHES B pa3BUTHE
CHCTEMaTHKH ¥ OOBSICHATH HPUHIUIIBI
OmHapHOI HOMEHKJIATYPHL.
XapaKkTepH30BaTh COAEPIKAHNE U 3HAYCHHE
sBotOIIMOHHON  KkoHuenmuu K.  b.
Jlamapka.

O1eHMBaTh €CTECTBEHHO-HAyuYHBIE U
COLIMAIBHO-?)KOHOMHYECKHE MPEANOCHIIKI
BO3HUKHOBEHHMS IBOJIIOLIMOHHOM Teopun Y.
JapBuHa. PackpriBaTh COJIepKaHue
3BOMIOLIMOHHOW Teopun Y. JlapBuHa,
CPaBHUBATh HEOIPEIEIEHHYIO u
ONpPENENEHHYIO U3MEHYUBOCTH,
€CTECTBEHHBIH M HCKYCCTBEHHBII 0TOOpD,
(dopMBI OOPEOFI 32 CYIIECTBOBAHHE.

OnuceIBaTh MOJIOKEHHUS CUHTETUYECKON
teopun 3BoonuH (CTD) 1 00BACHATH €&
3HaUEHHE Il OMOJIOTUH

1.3

Bun: KpUTEpUHU U
crpykrypa. llomynsuus
KaK KakK DJJIEMEHTapHas
€IMHMLIA BUJA

Muxkposontonus. Ilonmynsuus kak exuHULA
BUJIA U 3BOJIIOLIUH.

JemoHcTpanuu:
Tabnuwbl u CXEMBI: «[Tonynsuuny,
«MyTauuroHHas H3MEHUYHBOCTEY.

OG6opynoBaHUe: MHUKPOCKOII, MHUKPOIIpENapaT
«dpo3oduna» (HOpMa, M™MyTamuu (HOPMBI
KPBUIEB M OKpacku Tella), MOJEib-
anIuIMKaLMs «Ilepexpéct XPOMOCOM.
JlaGopaTopHbIE U IPaKTUYECKUE PAOOTHI:
Jlaboparopras pabora Ne 1. «CpaBHeHue
BHUJIOB 110 MOP(OJIOTHYECKOMY KPUTEPHUIO»

PackpbiBaTh COACpKAHHE TEPMHUHOB U
MOHSTHIT: MUKPOIBOJIFOLIHS, BUJI, KPUTCPUHU
BUJA, apeaj, NONyJsius, TreHO(OH],
MyTaIi¥, KOMOUHAIIUN TCHOB.

XapakTepu30BaTh BHJ KaK OCHOBHYIO
CHUCTEMATHUYECKYIO SIMHHILY W LEIOCTHYIO
OMOJIOTHYECKYI0 ~ CHCTEeMY.  BwIaensaTs
KpuTepun  Buzpa  (MOpQOJIOTHYECKHH,
(U3NOTOTHYECCKHUIA, OMOXMMMYECKUH,
TE€HETUYECKHA, 9KOJIOTUYECKUH,
reorpaUuecKuii) U MPUMEHITh KPUTSPUHI
JUTSL OTTMCAHKSI KOHKPETHBIX BUIOB.

Xapakrepu3oBaTh  MOMYJSAIHIO  Kak
CTPYKTYPHYIO €IUHHILY BH/IA W DBOJIFOLHH.

OnuchBaTh MOMYJISIMIO [0 OCHOBHBIM
MTOKAa3aTeJsIM: COCTaB, CTPYKTYpa

https://infourok.ru/

14

JBmxyniue CHJIBI
(a11emeHTapHbIe GaKTOPHI)

JBwkymme cuiasl  ((akTOps) 3BOIIONHN
BUJOB B Ipupoje. MyTalMoHHbIH npouecc u

PackpbiBaTh conep)kaHUE TEPMUHOB M
MOHATHH: KOMOMHATHBHAs W3MEHYHBOCTB,

https://infourok.ru/
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3BOJJIIOINH

KOMOWHATUBHAS U3MEHYUBOCTD.
[omynsuuoHHBIE BOJHBI W Jpeid TeHOB.
MBonsuus 1 Murpanus.

Hemoncmpauuu:

Taonuupr u cxemwvl: «JBIXyILUE CHJIIBI
SBOJTIOTIAH

MYTaIuH, MYTaIMOHHBIH nporece,
MOMYJISAIUOHHBIE BOJHBI, Jpeiid TIeHOB,
M30JSIUS, MHTpalud. XapaKTepU30BaTh
DIIEMEHTAPHBIE  (DaKTOPbI  JBOJIOIWH:
MYyTaI[MOHHBIA TIPOIeCC, KOMOMHATHBHAS
HW3MEHUYMBOCTD, TIOMYJISIIHOHHBIC BOJIHEI,
Ipeii TEeHOB, W30JAIMA, MHIPAIHSL.
VYcraHaBmuBaTh  MPHUYHHHOCICICTBCHHbIC
CBSI3M MEXKTy MEXaHHU3MOM W PE3yJIbTATOM
JIeHCTBUS ABIDKYIIUX CHII (3JIEMEHTapHBIX
(haKTOPOB) IBOJIFOIUH

1.5 | EcrecrBennbii otbop u | 1 EcrecTBeHHBIH 0TOOp - HampaBJISIOMINIA PackpbiBaTh comepixkanue TepmunHOB u | https://infourok.ru/
ero (hopmbl (axTop 3BOIIOIHY. MOHATHI: ecTeCTBEHHBIH 0TOOD, O0pbOa 3a
Dopmbl €CTECTBEHHOI'O oTOopa. | cymectBoBaHue. ONUCHIBAaTH MEXaHU3M
JleMoHCTpanuu: JIEWCTBHS €CTECTBEHHOTO O0TOOpA.
Tabnuupt 1 cxembl: «EcTecTBeHHBIN 0TOOPY, XapakTepus3oBarb (bopMEI
«bopbba 3a cylecTBOBaHUE) €CTECTBEHHOr0  oTOOpa  (ABIDKYILH,
CTaOWIIMBHPYIOIMH, JOU3PYNTHBHBIN) U
CPaBHHUBATH UX MKy COOOM.
XapakTepu3oBaTh 60pr0y 3a
CYIIECTBOBAHHE M CPAaBHUBATh €€ BHIbI
(MexxBuOBas, BHYTPUBHAOBas, Oopnba C
HeOaronpuaTHeIMKU (pakTopaMu BHEUIHEH
cpesibl)
1.6 Pesynbratel sBoOrOIMH: | 1 [TpucnocoOneHHOCT,  OPraHu3MOB  Kak PackpbiBaTh comepikanne TepmuuHOB u | https://infourok.ru/

MPUCTIOCOOIEHHOCTh
OpPraHUu3MOB
BU000pa30BaHue

n

pe3yibTart 9BOJIIOLIAH. IIpumepst
PUCTIOCOOICHU y OpPraHU3MOB.
ApomMop¢ho3bl U HIAMOA AT TALIUH.

Bun n Bunoodpasosanue.

Kpureprm  Buma. OcHOBHBIE  (OPMBI

BHI000Pa30BaHUS: reorpagpuueckoe,
9KOJIOTHYECKOE.

Hemoncmpayuu:

Taonuupt u cxemor: «IIprcmocoOIEHHOCTD
OpPraHUu3MOBY, « eorpaduueckoe
BHI000pa30BaHUEY, «DKOJIOTHUECKOE
BHI000pa30BaHUEy. Oobopyoosanue:
KOJIJICKIIUA ((HpI/IMepI)I 3alIUTHBIX

MIPUCHIOCOOTIEHNH Y KUBOTHBIXY», KOJJICKITHS
HACEKOMBIX C Pa3IMYHBIMHU THIIAMH OKPACKH;
HaOop mionoB M cemsH. JlaGopaTopHble W

MOHATHIL: MIPUCTIOCOOIEHHOCTH,
TIOKPOBUTEJILCTBCHHAA u
npejiocTeperaronas okpacka, MaCKMpPOBKa,
BHUAo0oOpazoBaHue. OMUCHIBATH MEXaHH3M
BO3HUKHOBEHHUS  IPHUCIOCOOICHUH Y
OpPTaHU3MOB. BBISBISATE 110 M300paXKCHUSM,
Ha JKUBBIX M (DUKCUPOBAHHBIX TperapaTax
MPUMEpPHI PUCTIOCOOIEHHOCTH PacTeHNH U
JKUBOTHBIX K YCIIOBHSM CpEIbl OOWTaHWS,
JOKa3bIBATh OTHOCUTECJIBHYIO
1enecoo0pa3HoCTh MIPUCTIOCOOICHHIA.
XapakTepu3oBaTh CIOCOObI 1 MEXaHU3MBbI
BHI000pa30BaHUS; OTIMCHIBATh u
CpaBHUBATh OCHOBHBIE (dopmBI
9KOJOTHYECKOTO M reorpaduueckoro
BU1000pa30BaHus
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MPAKTUYECKUC PAOOTHI:

JlabopaTtopnass pabora Ne 2. «Omnucanue
MPUCIIOCOOJICHHOCTH  OpraHM3Ma W €¢
OTHOCHTEITFHOTO XapaKTepa»

1.7 | HampaBnemnss wu 1myTH | 2 MaxpO3BOJIFOLIHS. PackpeiBaTh comepkanne TepMuHOB M | https://infourok.ru/
MaKpOIBOJIOLUH Dopmbl IBOJIFOLIUH: ¢bunernyueckas, | MOHATHI: MaKpO3BOIIONHMS, (HUIOreHe3,
JIMBEPreHTHA, KOHBEPr'eHTHas, | OMONOrMYecKUuil Tmporpecc W perpecc,
napauienbHas. HeoOpaTtuMocTh 3BoMONMHU. | apoMopdo3,  maumoamanTarus,  oOrmas
[TpoucxokaeHHE OT HECTCIMAIN3UPOBAHHBIX | JCreHepauus, aJanTUBHAs — paauaiusl.
MPEAKOB. Xapakrtepu3oBath  (HOPMBI  IBOJIOLHH.
[Iporpeccupyromas crienuanu3anus. | BeiaBasTh apoMopdo3bl U HIHOAAANITAIIUN
AnanTtuBHas paguanus. Jemoncmpayuu: Y pacTeHui U )KUBOTHBIX.
Hopmpemuwi: A. H. CeBeplioB. CpaBHHMBATH OMOJIOTHYECKHUIT ITPOrpece U
Tabnuyst u cxemvr: «ApomMopdo3si», Ouonoruyeckuii  perpecc, apomopdos,
«M mnoananrarmmy, «O061mas WIN0AIaNTAMIO U OOIIYIO JIeTEeHEPALIHIO.
BrIsSBIATE B3aMMOCBSI3U MCXKAY IMYTAMU
ACTECHEPALIA. 1 HaIPaBJICHUSMH ABOJIOIMH Y paCTCHUH 1
Oébopyoosanue: MOJIEIb «OCHOBHBIC | 3xHBOTHEIX
HanpaBJICHUA 3BOJIIOLIAN; O6’LéMHaﬂ MOICJ/Ib
«CTpoeHHUEe rOJIOBHOTO MO3Ta MO3BOHOYHBIX)
WToro 4acoB 1o teme 9

Tema 2.

BO3HUKHOBEHHUE M Pa3BUTHE KU3HU Ha 3emiie

2.1

Uctopus  xu3HM  Ha
3emsie u MeTonmbl e€
A3y4EHUS. T'unoresbr
MIPOUCXOXKACHUS KUZHU
Ha 3emiie

2

JloHayuHble npeacTaBiIE€HUS O 3apOXKICHUU
JKU3HU. HaquLIe THUIIOTE3bl BO3HUKHOBCHUS
KU3HU Ha 3emJye: abMOTeHe3 W MaHCIIEPMUSL.
Xumudeckas SBOJFOLIHUS.

AOHOreHHBIH CHHTE3 OpPTaHUYECKUX
BEILIECTB u3 HEOPTaHNYECKUX.
DKCIIepUMEHTAITFHOE TOJTBEPIKICHIE
XUMHYECKOH DBOJIIOLIMH.

Hauanbubie 3TaIbl OHOJIOrHYECKOI

somounud. [ wunoresa PHK-  mwupa.
®dopMupoBaHre MEMOpPaHHBIX CTPYKTYp |
BO3HUKHOBEHHE MPOTOKIETKH. [IepBbIe KIeTKH
1 WX 3Bofonus. PopMUpPOBaHHWE OCHOBHBIX
TPy )KUBBIX OPTaHU3MOB.

Jemoncmpavyuu:

Ilopmpemut:

®. Penu, JI. Iacrep, C. Muep,

A. W. Onapun, I'. IOpu.

Taonuuyvst u cxemwvl: «BO3HUKHOBEHUE

PackpbiBaTh coJep)KaHHE TEPMUHOB U
MOHATHI:  KpealuoHW3M,  abuoreHes,
BHUTAJIU3M, MaHCTIEPMUSI, 0OHoI1033,
KOalepBaThl, NPOOMOHTHI, CHMOMOTEHE3.
XapakTepu3oBaTh ~ METOJBl  H3y4YECHUS
HCTOPHYECKOTO MPOIIOTO 3emin.
[epeuncnsts OCHOBHBIE STaITbl
XUMHUYECKOH 1 OMOIOTHUECKOHN IBOTIOLUH.

W3znarars copepkaHue THIOTE3 U TEOPHIA
BO3HHUKHOBCHUS KHU3HHU Ha 3emie
(kpeannoHu3Ma, CaMOIIPOU3BOJIIBHOTO
3apoXkKIeHUs (CIIOHTAHHOTO), MAaHCIIEPMHH,
TUIIOTE3bI PHK-mupa). OmnwuceBaTh
skcnepumernTsl C. Musutepa u I'. FOpu mo
MOJYYSHHUI0 OpPraHMYEeCKUX BEUIECTB U3
HEOPraHWYEeCKHX INyTéM  aOMOTeHHOTO
CHHTE3a
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CoJIHEeUHON CUCTEMBI»,

«Pa3Burue OpPraHUYECKOro MUpay,
«PactuTenbHas kieTkay, « KHBOTHas KIIETKay,
«IIpokaproTHdeckas KICTKa»

2.2 OCHOBHBIE TaIBI PasBurne JKu3HHM Ha 3emile 10 3paM H PackpbiBaTh CoJepIKaHUE TEPMUHOB U https://infourok.ru/
3BOJTIOLIHI Mepruoaam. Karapxeii. Apxetickas u TIOHSATUMN: P0H, 3pa, IEPUOI,
OpraHUYECcKOro MHUpa nporepo3oiickas 3psl. [laneo3oiickas 3pa u e€ apoMop(O3bl, HANOATAITAIINH.

Ha 3emiie, pa3BUTHE MepUOBl:  KEMOpPWUHCKHHM,  OPIOBHKCKHIA, 3HaTh MOCIIEA0BATEILHOCT YOHOB!
JKU3HU TI0 3paM U CUJTypUNCKUH, JIEBOHCKHH, KaTapxeu, apxeu, mpoTepo30i,
nepuogam KaMEHHOYTOJIbHBIN, TIEPMCKHIA. (haHepo30i; 3p: apxenckas,
Me3so3olickas  3pa H €€  IEpUOJIBL: IIPOTEPO30MCKas, IaJIe030MCKas,
TPUACOBBIH, IOPCKUI, MEIOBOM. Me3030MCKasi, KaHHO30MCKasl; IEpUOJI0B:
KaifHo3olickass 3pa u €€ NepHOHI: KeMOpuiickuii, OpJIOBUKCKUIA,
MaJICcOr€HOBBIM, HEOTCHOBBIM, CUJIypUNCKUH, TE€BOHCKUH,
AHTPOIIOTE€HOBBIN. KaMEHHOYTOJIbHBIN, IEPMCKHA,
XapakTepHucTHKa KJIMMaTa U T€0JIOTHIECKUX TPUACOBBIHN, IOPCKUM, MEJTOBOH,
npoueccoB. OCHOBHBIE 3Talbl  3BOJIOLUH NaJe0re€HOBbII 1 HEOT€HOBBIM,
pPacCTUTENBHOTO M JKMBOTHOLO  MHpa. AQHTPOIIOTE€HOBBIH.
ApoMoph0o3bl 'y pacTeHHH H IKUBOTHBIX. XapakTepu30BaTh OCHOBHBIC COOBITHS
[losiBneHue, pacuBeT U BBIMUPAHHUE TPy B Pa3BUTHUU OPTaHUYECKOTO MHUpa
JKUBBIX OpPraHU3MOB. 10 3paM M NepUOJaM Ire0JIOTHYECKOM
Hemoncmpavuu: UCTOPUH; 3TAIbl PA3BUTHS
Tabauywn u cxemol: «Pa3Butune PacTUTENILHOTO U AKUBOTHOTO MHUpA.
OpPraHUYECKOTO MHPa», TEOXPOHOJIOTHYECKas Bbinenuth rinaBHble apoMopdo3bl
Tabnuua; koJulekius  DOopMbl COXPaHHOCTH pacTeHU U KUBOTHBIX.
HCKOTIAEMBIX KUBOTHBIX U PACTCHUII». CpaBHMBATh MEXAY c000if
Jlabopamopnuie u npakmuueckuepadomel: IpeACcTaBUTENeH CHCTEeMaTHYECKIX
IlIpakmuueckaa padoma Ne 1. «H3yuenue TPYI OPTaHU3MOB, BBISBIIATH YEPTHI
UCKORAEeMbIX  OCHAMKO8  PACMEHUN U YCIIOKHEHHUS U TIPUCIIOCOOICHHOCTH
HCUBGOMHDBIX 8 KOJLIEKUUAXN). K YCJIOBUSIM U3HU
Axckypcua  «Ieonoyua  Op2aHuyecKo2o
mupa na 3emne» (6 ecmecmeenHO-HAYYHbLIL
WU Kpaeseoueckuit myseit)

2.3 | CoBpemeHHas Cuctema  OpraHM4eckoro Mupa  Kak PackpsiBaTh copepikaHue TEPMUHOB U
cucrema OTpakeHHe IBOJTIOIHH. OCHOBHBIE | TIOHSATHHA: CHCTEMAaTHKa, NCKYCCTBCHHAS H
OpPTraHUYECKOro MUpa CHUCTEMAaTH4YeCKHEe  TPYIIBl  OPTaHU3MOB. | €CTECTBEHHAs KiaccHUKaIus, OMHapHAas

Hemoncmpayuu: HOMEHKJIATypa, MPUHITUI HEPAPXUIHOCTH.
Taonuuyer u  cxemur:  «CoBpeMeHHas XapakTepHu3oBaTh COBPEMEHHYIO
CHCTEMa OPTaHUYECKOTO MHPay CHCTEMY OPTaHHYECKOTO MHPa
2.4 | DBosmorus 4eJoBeKa DBOJIIOIUS YeJIOBeKa. AHTPOIOJNOTHS Kak PackpriBaTh comepkanue TepMuHOB u | https://infourok.ru/

(anTpOmOTEHE3)

HayKa. PasButue IIpeCTaBICHUN 0

TIOHSITHI: aHTPOTIOJIOTHS, AHTPOIIOTEHE3,
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MPOUCXOXKICHUH YeTOBEKa. MeTO bl H3y4eHUS
anTporioreHe3a. CxoicTtBa U pa3uuus
YeloBeKa W JKUBOTHBIX. CHCTeMaTHYecKOoe
MIOJIOXKCHNUE YeloBeKa. Jemoncmpayuu:

Hopmpemui: Y. [lapBuH.

Tabnuywn u cxembl: «CpaBHeHHE
AHATOMHYECKNX YEepPT CTPOCHHUS UYeIOBeKa M
YeI0BEKOOOPa3HBIX 00E3bsTHY.

Oobopyoosanue: CICTIKH WU H300paKESHUS
KaMCHHBIX OpPYIUil MEepPBOOBITHOIO UYEIOBEKA!
KaMHH- 40Iepsl, pyOua, ckpebdiia

yeqoBek pasymubiii  (Homo  sapiens),
NPAMOXOKACHHE,  BTOpas  CUIHAIIbHAS
cucreMa.

IlepeuncnaTs 3aga4d  aHTPOINOJIOTHH,

OTallbl CTAHOBJICHUA n pa3sBuTHUA
HpeHCTaBHGHI/Iﬁ o TIPOUCXOKIACHUN
YCJIOBCKaA.

W3narate OCHOBHBIE ITOJIOKEHUS TCOPUH
Y. JlapBuHa, KpPUTHYECKH OIICHUBATH
HEHAY4YHYIO nHpopManuo 0
MIPOUCXOXKACHUU YeloBeKa. 3HaTh
CHCTEMaTHYeCKOe MOoNoKeHue Buaa Homo
sapiens, Tepe4ucisATH ero Mopdoioro-
AHATOMHYECKUE PU3HAKH PA3HOTO YPOBHS
(Tum, KJacc, OTpAI U 1Ip. ).

VYcraHaBnMBaTE YepTHl CXOICTBA H
pasiIM4Mil  YeNioBeKa M JKUBOTHBIX.
OOBSACHATP M  OLCHUBATH  3HAYCHHE
HAay4HBIX 3HaHUI O MPOUCXOXKACHHU
YeJoBeKa JUI1 NOHMMAaHHA MecTa U POJH
YeJI0BeKa B IIPUPOJIE

2.5 JBrKyIIue CHITbI JBwxyiue CHUTBI (dpakropsr) PackpeiBath copepikanne TepMmuHOB U | https://infourok.ru/
(daxTopsl) AHTPOIIOTEHE3A. HacnencrBeHHast | MOHATHIA: (haxTOpHI aHTPOIIOTEHE3a,
aHTpoIoreHe3a W3MEHYMBOCTh W €CTECTBEHHBIH  OTOOp. | rpymnmoBoe COTPYJHUYECTBO, peusb,
OO1ecTBeHHBIH 00pa3 HU3HU, U3TOTOBJICHUE | OpYAMNHAS JAEATEIBHOCTD, HOIUMOPHOU3M.
OpyAu# TpyZa, MBIILICHHE, PeUb. XapakTepu3oBaTh  JABHXKYIIUE  CHIIBI
Jemoncmpayuu: (dakTopsbr) aHTPOTIOTeHEe3a!
Tabnuywr u  cxembi:  «CpaBHEHHE | OHMOJOTHYECKHE u COLIMAJIbHEIE,
AQHATOMHYECKHX YEepT CTPOEHUs YeloBEeKa M | CPaBHMBATH MX MEXIy COOOM
YeJIOBEKOOOpasHbIX  00e3bsH», «OCHOBHBIE
MecTa NaJeOHTOJOTMIECKMX HaX0/I0K PE/IKOB
COBPEMEHHOT'0 YEJIOBEKA.
Ob6opynoBanue: Myspku «lIpoucxoxieHne
yesioBeKa (MaJeOHTOJIOTHUECKHE HAXOAKH)»
2.6 OcHOBHBIE cTagumn OCHOBHBIE CTagUU H BETBHU 3BOJIOIUHU PackpeiBaTh comepkanue TepMuHOB u | https://infourok.ru/

OBOJIIOIIMH YCJIOBCKA

YeJI0BeKa: aBCTPAJIONUTEKH, UeoBeK yMebli,
Yenosex MPSMOXOISIIINM, Yenosek
HEeaHAEePTaIbCKU, Yenosek pa3yMHBIH
coBpeMeHHOro Tumna. Haxoaku wuckomaembix
OCTaHKOB, BpeMs CYIIeCTBOBaHHUs, 00JacTh
pacmpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta,

HOHATHI: aBCTPAJIOIIUTEK, YEI0BEK
YMEJIBIH, YeJIOBEK MPAMOXOISAIINMN,
HeaHJiepTaJell, KpPOMaHbOHEII,
HEOJIMTUYECKAasl PEBOJIOIHS, TEPBOOBITHOE
HCKYCCTBO. XapakTepu3oBaTh Hu
CpPaBHHBATh MEXIy Cc00Oi OCHOBHEIC
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00pa3 KU3HU, OPYyIHSL. cTaguu SBOJIFOLUU YeJI0BeKa:
Jemoncmpayuu: XPOHOJIOTUYECKUI BO3pACT, apean
Tabnuybr u cxemvt: «OCHOBHBIE MECTa | PacIpoCTpaHeHHs, OO0BEM  T'OJOBHOTO
MAJICOHTOJIOTHYECKUX ~ HAXOMOK  TPEIKOB | Mo3ra, 00pa3 >KU3HH U OpYAHs TpyHaa
COBPEMEHHOTO  4YeJoBeKka», «JIpeBHeliue
moan»,  «JpesHme  mogu»,  «llepBwie
COBPEMCHHBIC JIFOTA). O6opynoBaHue:
MyJDKA «IIporcxoxaeHne yeaoBekay (0r0CTh
ABCTPAJIOTINTEKA, MMUTEKaHTPOTA,
HeaHJIepTaliblla, KPOMaHBOHIIA); CJIENKU WU
N300paKeHHs KaMEeHHBIX opyaui
MEpBOOBITHOTO YEJIOBEKa: KaMHH- YOIIIEpHl,
py6uia, ckpedia
2.7 UenoBeueckne pacbl u | 1 Yenoseueckue pacbl. OCHOBHBIE OOJBIINE PackpeiBaTh copepkaHue TEPMHUHOB U
MPUPOJHBIE aJaNTaluu pacel: eBporeouaHas (eBpa3uiicKasl), HETpO- | MOHATHUH: pachkl, pacoreHe3, COIMal-
YeJioBeKa aBCTpaNOUIHAsA (3xBaTopuanpHasi), | JApBUHU3M, pacuswm, MeTHCaIusl.
MOHTOJIOM/HAS (a3MaTCKO -aMepHKaHCKasg. | XapaKTephu30BaTh u CpaBHUBATh
YepThl TpUCTIOCOOIICHHOCTH TPEACTABUTEICH | MPEICTaBUTENICH  YEIOBEUSCKHUX  pac,
YEIIOBEUECKIX pac K YCIOBHSAM | PAacKphIBaTh TNPUYAHBI W  MEXaHU3MBI
cymiecTBOBaHMA. ENMHCTBO YeTOBEYECKHX pac. | pacoreHes3a, IMEpedrciIsaTb W IPUBOIUTH
Kputrka  commambHOrO  MapBHHU3Ma W | IPUMEPHI MPHUCIIOCOOJICHHOCTH YeJI0BeKa K
pacu3ma. JleMOoHCTpaIyu: YCIOBHUAM cpepl, pUMepbI
Tabnuue! 1 cxemsl: «YenoBedeckne pacsl» | MPUCTIOCOOUTEIHHOTO 3HAYEHUS PACOBBIX
MIPU3HAKOB.

JlokaspiBaTh eauHCTBO BHIa Homo
sapiens, Hay4Hyl0 HECOCTOSTEIbHOCTb
pacoBbIX TEOpUW, HJEH COLMAIBHOIO
JTApBUHU3MA W pacu3Ma

Hroro gacoB mmo teme 9
Tewma 3. Opranusmsl U OKpyKarolas cpena
3.1 DKoJIOTHs KaK HayKa 1 OKoJyorusl Kak Hayka. 3aJadd W pasJeiibl PackpbiBaTh conepkanue TepMuHOB M | https://infourok.ru/
SKOJIOTUU. TOHSATHI: 9KOJIOTHS, TIOJIEBbIE
MeToapl  9KOJOTMYECKUX HCCIICTOBAHUM. | HAaOIIONEHHUS, DKCTIEPUMEHTHI, MOHUTOPHUHT
Oxonoruyeckoe MUPOBO33PEHUE | OKPYXKAOWEH Cpeabl, MOJCIUPOBAHUE,
COBPEMEHHOT0 YeNoBeKa. JJemoncmpayuu: 9KOJIOTHUECKOE MUPOBO33pEHHE.
Ilopmpemui: A. T'ymG0nBIT, IlepeuncnsaTe 3agauyd SKOJOTHM, €€
K. @. Pynne, O. I ekkenb. pa3zienbl W CBSI3U C JIDYTMMH HayKaMmH.
Tabnuyvt u cxemwvt: xapra «llpupomusie | XapakTepu3oBaTh METObI SKOJOTHIECKUX
30HBI 3eMIIN» HCCIIeTIOBaHUH
3.2 Cpensl 0OUTaHUS U 1 Cpensl 0oOWTaHMS OPraHU3MOB: BOJIHAS, PackpbiBaTh cozepxanue tepMuHoB U | https://infourok.ru/
9KOJIOTHYECKHE Ha3€MHO-BO3IyIITHAS, IIOYBEHHAs, BHYTPH- | HOHATHIA: Cpela OONTAHHS, YKOJIOTHICCKHE
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(axTopsI

OpraHu3MEHHAs. KOJOTHMYECKUE (HAKTOPHI.
Knaccudukanust 3KOJOTHYSCKUX (PAKTOPOB:

abuoruueckue, OouoTnueckue u
AHTPOTIOTCHHBIE.

JeiicTBe HKOJMOTHYECKUX (HAKTOPOB Ha
OPTaHHU3MBI.

JemoHcTpauuu:

Tabmuuer u cxemer: «Cpemsl oOWTaHUA
OpPraHu3MOBY»

(dakTopbl, OWOJOTHMYECKUH  ONTHUMYM,

OTrpaHUYUBAOIIUN (IUMUTHPYIOLITHI)
daxrop.

XapakTepu3oBaTh  YCIOBHA  Cpel
obuTaHus OpPTaHH3MOB;

KIacCCU(QUIMPOBATh M XapaKTepH30BATh
9KOJIOTHUECKHE (PAKTOPHI: aOHOTHYECKHE,

OHOTHYECKHE 5§ AHTPOTIOTEHHBIE.
OmuceiBaTh  JEHCTBHE  HKOJOTHUECKUX
(dakTopoB Ha OpTraHU3MBL.

XapakTepu3oBaTh OCOOCHHOCTH CTPOCHUS
U OKU3HEICATENbHOCTH  pacTeHHH U
JKUBOTHBIX Pa3sHBIX CpeJ] 0OUTaHUS

3.3 Abunoruueckue Abuornueckne (baxTopsI: CBeT, PackpeiBath conepxanue TepMuHoB 1 | https://infourok.ru/
(baxTopbI TeMIIepaTypa, BJI&YKHOCTb. | TIOHATHIA: abuoTtnyeckue (baxTopsl,
®dotonepuoausm.lIpucnocobieHus ¢doToneproanu3M, OUOJOTHUSCKUE PUTMBL.
OpPTaHM3MOB K JICHCTBHIO aOMOTHYECKHX AHanm3upoBaTh  JEHCTBHE  CBeTa,
(haxTOpOB. Buonornaeckue PHUTMBI. | TEMIIEpaTyphl, BIAKHOCTH Ha OPTaHU3MBI U
Jemoncmpayuu: MPUBOANTH NPUMEPHI IPUCTIOCOOICHHOCTH
Tabnuyvr u cxemvr: «PDotomepnoausm». | oprannzmoB. I[IpoBoanTs Ononormueckue
Jabopamopusie u npakmuueckue pagomepr: | HaOMONCHUS W OGOPMIATH PE3yIbTATHI
JlaboparopHas pabora No 3. | mpoBen€HHBIX HAOIIOIEHUI
«Mopdonornyeckue 0OCOOEHHOCTH PACTEHHIA
u3 pa3HbIX MecT oburtaHua». JlabopaTtopHas
pabora Ne 4. «BiwusHHe cBera Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCcay
3.4 | buornueckue Buoruueckue dakropsl. Buasl 6noTnueckux PackpbiBath conepxanue TepMunoB u | https://infourok.ru/
(baxTopbr B3aUMOJIeHCTBHIA: KOHKYPEHIIUS, | HOHSATHHA: OuoTuueckue (baxTopsl,
XWIIHUYECTBO, CHUMOMO3 H ero (OpMBL. | XHITHWYECTBO, MAPA3UTHU3M, KOHKYPEHIIHS,
[Mapasutusm,  Koomepamus,  MyTyann3M, | MyTyaln3M, CHMOWO3, KOMMEHCAIN3M,
KOMMEHCaIN3M (KBapTHpaHCTBO, | HaXJIEOHUYECTBO, KBapTUPAHCTBO,
HaxJICOHMYECTBO). AMEHCAIN3M, HEUTPAIM3M. | aMEHCAIIM3M, HEHTPaJIH3M.
3HaueHHe OMOTHYECKUX B3aMMOJCHCTBHN XapaxTepHu3oBaTh OouoTnueckue
JUIst CyIIECTBOBaHHUS OpraHU3MOB B | (akTOppl W BUABI B3aMMOOTHOLICHUH
MPUPOJHBIX COOOIIECTBAX. MEXIY OpraHu3MamH; HNPUBOAUTD
Hemoncmpayuu: MpUMEpbl B3aUMHOI HPUCIIOCOOIEHHOCTH
Taonuywt u cxemoi: «Ilumessle renm» oprann3MoB. CpaBHUBATh MEXIy C000it
BUABI  OMOTHYECKHMX  B3aUMOJCHCTBHUIL
OpraHu3MOB
3.5 | Dxonoruueckue OKonornyeckue XapaKTepUCTHKH PackpbiBaTh cosepxanue tepMuHoB U | https://infourok.ru/
XapaKTEpPUCTUKU BHUJA U MOMYJISLIUH. OcHOBHbBIE MOKa3aTedM | MOHSTHIl:  NONYJISALMS,  YHUCIESHHOCTb,
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MOmyJIAun

MO JISAIUH: YHCIICHHOCTb, IUIOTHOCTb,
POXK1aeMOCTb, CMEpPTHOCTb, IIPUPOCT,
MUTpaLHs. JunaMuka YHUCICHHOCTU
MOMYIALUH U € perymanust. Jemoncmpayuu:

Taonuuer u  cxemwvr:  «llomymsim»,
«3aKOHOMEPHOCTH ~ pOCTa  YHCICHHOCTH
TIOITY JISTITIH HHOPY30pHA-TY(HETBKI.
Jlabopamopnuvie u npakmuueckue padomoi:

[paktnyeckas padora Ne 2. «Ilomcuér
IUIOTHOCTH  MOMYJALUH  pa3HBIX  BUAOB
pacTeHui»

IUIOTHOCTh, POXIACMOCTb, CMEPTHOCTH,
MPUPOCT, MUTpanys, JUHAMUKA
YHCIICHHOCTH MO JISAIUH.
XapakTepu30BaTh OCHOBHBIC TTOKA3aTENH U
9KOJIOTHUECKYI0 CTPYKTYPY OIS
OTIMCHIBATH MeXaHU3MBI perysm
YUCIICHHOCTH TOMYJIISIIIAN

Hroro yacos no treme

5

Tema 4. CooOuiecTBa 1 9KOJIOTUIECKHE CHCTEMBI
41 CooO1ecTBa 1 Co00IIeCTBO  OpPraHU3MOB - OHOIICHO3. PackpeiBaTh comepikanue TepMmuHoB u | https://infourok.ru/
CTpyKTYpBI ouorie HO3a! BUJIOBasI, | TOHATHUH: 6uoreHo3, 9KOCHUCTEMA,
OprannusMoB MpOCTpaHCTBeHHAas, Tpoduueckas (MUIeBas). | OHOreoleHO3, BU/IbI-JOMHUHAHTHI,
Bunbl-1oMHHAHTHI. 9KOJIOTUYECKasl HUIIA.
CBs13u B OMOILICHO3E. XapakTepu3oBaTh OuoreHo3
Jlemoncmpayuu: (coobmecTBO), ero BHJIOBYIO,
Tabnuybt u cxemwi: «llumeBble HEeNn», | MPOCTPAHCTBEHHYID M TPO(UUECKYIO
«buoneHos: cocTaB n CTPYKTYpa». | CTPYKTYpBI.
Oobopyoosanue: MOJEIb-alIuIKaLus OOBSACHATD poiib KOMITOHEHTOB
«Tunmansle OMOLICHO3BI»; repbapuii | OHoLEeHO3a B MOAEPKaHUHU €r0 CTPYKTYPbI
«PacTuTtenbHple  COOOLIECTBA»; KOJUIGKLUS | U CYIIECTBOBaHUS Ha  ONpeIe’aéHHOMN
«buoueHno3» tepputopud. OOBSCHITH OHOJIOTHYECKUI
CMBICIT SIPYCHOCTH U JIMCTOBOW MO3aMKH.
CpaBHHMBAaTh KOMIIOHEHTHI OMOIIEHO30B, HX
BUJIOBYIO, MIPOCTPaHCTBEHHYIO u
TPOPHUYECKYIO CTPYKTYpBI, CBSI3U MEXAY
OpraHu3MaMu
4.2 OKOCHCTEMBI ul2 OKOJIOTHYECKHE CHUCTEMBI (IKOCHCTEMBI). PackpbiBath copepkanue TepMuHOB U | https://infourok.ru/
3aKOHOMEPHOCTH nux [TonsiTne 06 3KocHcTEME M OMOTEOLIEHO3E. MOHATHH:  DKOCUCTEMa,  OHOTeOolLeHO3,
CYIIIECTBOBAHUS @dyHKIMOHABHEIE KOMITOHEHTHI | MPOJYLEHTHl, KOHCYMEHTBI, PEIyLEeHTHI,
9KOCHUCTEMBI:  NPOAYLEHTHl, KOHCYMEHTHI, | TPOGHUYECKHE YpPOBHH, IIHINEBasl IENb H
PEIyLEeHTHI. CceTh, 9KOJIOTHYECKHUE MTpaMUIbl,

KpyroBopoT BemecTs U NOTOK YHEPTUH B
9KOCHCTEME.

Tpoduaeckne (TrmieBsIe) YPOBHU
sKkocucTeMbl. [lumeBble IemM W CeTH.
OcHoBHBIE MOKa3aTeIH 9KOCUCTEMBI:

Omomacca,  MPOAYKIHUSA.  DKOJOTHYECKHE

OGuomacca, MpoyKIusl, CyKLECCHsL.
XapakTepu3oBaTh CBOWCTBA IKOCHCTEMBI
(e€  cmocoOHOCTP K  UIMTEIEHOMY

CaMOIIOAJePIKAHHIO, OTHOCHTEIILHO
3aMKHYTBII KpPYroBOpoT BEIIECTB,
HE00XO0IMMOCTh MTOTOKA SHEPTHUH).
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MUPaMUJIBL: MPOAYKIINY, YHCJICHHOCTH,
OGromaccsl. CaoiicTBa SKOCUCTEM:
YCTOHUUBOCTB, CAMOPETYJIALMS, Pa3BUTHUE.

Cyxkrneccust.

JemoHcTpauuu:

Ioptpertsl: A. [Ix. Tencnu,

B. H. Cykaués.

Tabmuuer wu  cxemel:  «[Ipupoxnsie
coo01mecTBay, «emn TTUTAHU,

«DKoJI0THYECKAS nupamMuza»

CpaBHMBaTh NAcTOUINHBIE M JETPUTHBIC
IUIIEBbIE I[EMH, TPO(pHUECKHE YPOBHU
9KOCHUCTEMBI.

Paznnuate  mupamMuabl  MPOXYKIHH,
MUPaMUAbl YHUCICHHOCTH U MHPaMHIbI
6romaccsl.

CocTaBnsiTh LENMM W CETH IHUTAHUA.
[lepeuncasats CBOICTBA  JKOCUCTEM:
YCTOWYHMBOCTb, CAaMOPETYJISINS, Pa3BUTHE
(cykueccus).

OnuceiBaTh MEXaHU3M MOJACpPKAHUI
paBHOBECHS B 9KOCHCTEMaX.
XapakTepu3oBaTh CYKIIECCUHU, BBISBIATH
OPUYMHEI M 0O0IIMe 3aKOHOMEPHOCTH
CMEHBI KOCHCTEM

4.3 IIpuponusie IIpupoaHble 3KOCHUCTEMBL. DKOCHUCTEMBI PackpbiBaTh colep:kaHUE TEPMHHOB U
pek ® 03¢p. DKocucTeMa XBOHHOTO WM | TIOHATHH: BOJIHBIC 9KOCHCTEMBI,
9KOCHCTEMEI [IMPOKOJIUCTBEHHOTO Jieca. OHOTeOIIeHO3bI, (UTOITAHKTOH,
JleMoHCTpanuu: 300IUIaHKTOH, OeHToC, rymyc. IlpuBoanTs
Tabmumet  w cxeMmbl:  «OKOCHCTEMa | MPUMEPHl HPHUPOJHBIX 3KOCHCTEM CBOCH
MIMPOKOJIMCTBEHHOTO  Jiecay, <«JKocuctema | MecTHOCTH. CpaBHMBaTh Ha3eMHBIE U
XBOWHOTO Jiecay, «bromeHo3 Bogoémay. BOJIHBIC 9KOCHUCTEMBI, OpraHu3MBbl,
ObopynoBanue: repbapurl U KOJUICKIMH | 0Opasyroliue pasHbie Tpoduueckue
pacTeHuil M >KUBOTHBIX, NPHHAUICKANIMX K | YPOBHHU
pasHbIM 3KOJIOTHYECKUM TIpYIIaM OJHOIO
BUJIA
4.4 AHTpOTOTreHHbBIE AHTpOIIOTCHHbBIE 9KOCHCTEMBI. PackpeiBaTh comepixkanue TepMuHOB u | https://infourok.ru/
ATPOIKOCHCTEMBI. MOHATUH: aHTPONOTreHHass JKOCHCTEMa,
IKOCHCTCMEI Ypboskocucrempl.  buonormdyeckoe ® | arpo3KocucTeMa, ypOosKkocucTeMa,
XO3HCTBEHHOE 3HAYEHHE arpo’KOCHCTeM U | OMopaszHooOpasue.
ypboskocucteM.  buopasHooOpazme  kak XapakTepu3oBaTh arpodKOCHUCTEMbl U
(axTop YCTOWYNBOCTH 9KOCUCTEM. | YPOOIKOCHCTEMBL, 0COOCHHOCTH nux
CoxpaHeHnne OHONIOTHYECKOTO pPa3HOOOpa3usl | CyIIECTBOBaHUSI.
Ha 3emue. [IpuBoaUTH TIpPHMEPHI AHTPOIIOTCHHBIX
Jemoncmpavyuu: 9KOCHUCTEM CBOEH MECTHOCTH, ONHCHIBATH
Tabnuuet u  cxemvl: «ATPOIICHO3». | X BHAOBOM COCTaB W  CTPYKTYpY.
Obopyoosanue:  xomneximsi «Bpemutenu | CpaBHUBaTH  COCTaB U CTPYKTYPY
BaKHEHIIMX CEIIbCKOXO3SMCTBEHHBIX | NPUPOJHBIX IKOCHCTEM M arpOdKOCHCTEM,
KYJIBTYP» arpo’KOCHCTEM M ypOOIKOCHCTEM
4.4 AHTpPOIIOTCHHBIE Yuenune B. . Bepnanckoro o 6uocdepe. PackpeiBaTh cojepkaHue€ TEPMHUHOB U

I'panunpl, coctaB m CTpyKTypa Ouocdepsl.

MOHATHI: Omocdepa, XKHBOE BENIECTBO,



https://infourok.ru/

9KOCUCTEMBI JKuoe BemiectBO W ero  (YHKUMH. | TUHaMH4Yeckoe paBHOBecue. OICHUBATh
Ocobennoct  Ouocdepbl kak rinobanpHOU | Bkiaanm B. WM. Bepramckoro B co3naHue
sKocucTeMbl. Jl[MHaMuyeckoe paBHOBecue M | ydeHusi o Ouocdepe. XapakTepu3oBaTh
oOpatHas cBs3b B OMochepe. coctaB Omocteppl, (YHKIHHA >KHBOTO
HdemoHcTpannu: BemiecTBa Onocepsl M ompenensaTh (Ha
Hoptpertst: B. U. Bepranckuii. Tabnuier 1 | kapTe)  oOmacTé  ero  HawmOOJBIETO
cxeMpl: «OOmas cTpykTypa Omocdeps», | pacmpoctpaneHus. IIpuBoIuTs HpUMEPHI
«PacmpocTpaneHne JKM3HH B Omocdepey, | mposBIeHUS (DYHKIHA XUBOTO BEIIECTBA
«O30HOBEII1 SKpaH 6HoCcHeprD» omocdepsr, OMOTEOXUMITIECKON
JIeSITEIbHOCTH YeIOBEKa.
[epeuuncnsate ocobeHHOCTH OUOCHEPHI
KaK I7100aJbHOM IKOCUCTEMBI 3eMJIII
4.6 3aKOHOMEPHOCTH KpyroBopoTst BEIIIECTB u PackpeiBaTh comepikanne TepMuHoB u | https://infourok.ru/
CYIIECTBOBAHUA OHOT€OXUMHYECKHE IUKJIbI 3JICMCHTOB MOHSITHI: HCJIOCTHOCTDh 61/100(1)61)])1,
ouocdepsl (yrnepona, a3ota). KPYrOBOPOT BEILIECTB, OMOT€OXUMUYECKUE
3oHaIBHOCTS  OMOC(epbl.  OCHOBHBIC | IUKJIIBI 3JIEMEHTOB, 30HaJIBHOCTh
OMOMBI CYIIIH. ouochepsl, OMOMBI.
Hemoncmpayuu: OmuceiBaTh ~ KPYroBOPOT  BEILIECTB,
Tabnuysr u  cxemwvi:  «KpyroBopor | OHOrC€OXMMHYECKHE LHKIBI  a30Ta H
yraepona B buocdeper», «KpyroBopot a3ora B | yriepoaa B 6buocdepe.
HPUPOIEH OOBACHATD  NPHYMHY  30HAIBHOCTH
orocheps. IepeyncsiTh u
XapaKTepU30BaTh OCHOBHBIE OMOMBI CYIITH
3emin
4.7 YesoBe4ecTBO UYenoBeyectB0 B Oumocepe  3emun. PackpeiBaTh cogepixkanue TepMuHOB u | https://infourok.ru/

ouochepe 3emin

AHTpOnOreHHble UW3MEHeHus: B Ouocdepe.
I'moGanpHbIE 3KOIOTUIECKHE TPOOIIEMBI.

JemMoHcTpamuu:

Tabmuuer w  cxemsl:  «[IpumepHbie
AHTPOIIOTEHHBIC BO3ACUCTBHSI Ha TPUPOAYY,
«Baxwueiinme HUCTOYHUKH 3arpsi3HEHUs
BO3AyXa W TPYHTOBBIX BOO», «[louBa -
Ba)KHEHIIass  COCTaBIsIomas  Ouochepsl»,
«®DakTopsl ferpaganuu nouBy, «IlapHUKOBBII
ahdexry, «DakTopbl PaaroaKTUBHOTO
3arpsi3HeHus 6nocdeps»; KpacHas xaura PO,
M300paKeHUsI OXPAHSIEMBIX BUAOB PACTCHUH U
YKHUBOTHBIX

MHOHSITHI: AHTPOINIOICHHBIC U3MCHCHHMUA,
9KOJOTUUECKMH  KpU3UC,  TJI00aNbHbIe
poOIeMBI.

XapakTepu3zoBath OHOCEpHYIO pOIb
YyeNoBeKa.

[IpuBOoAMTE TPUMEPHI AHTPOIIOTCHHBIX
n3MeHeHul B Ouocgepe.

OueHuBaTh IOCIEACTBUS 3arps3HEHUS
BO3JIyIIIHOM, BOJHOM cpeabl, M3MEHEHUS
KJIMMAaTa, COKpaIeHus: 0nopazHooOpasus.

DopMyupoBaTh COOCTBEHHYIO
IIO3UIHIO 110 OTHOUICHUIO K rI100aIbHBIM U
pPEeruoHaJIbHBIM 9KOJIOTUYECCKUM
npo0OJieMaM, apryMeHTHPOBAThH CBOIO TOUKY
3peHusl.

HasrwiBaTh IIPUYINHBI TIOSABJICHU A



https://infourok.ru/
https://infourok.ru/

IPUPOJOOXPAaHHOM ATUKH, PACKPHIBAThH
3HaUEHHE IIporpecca Uil IPEOAOJICHUL
9KOJOTUYECKOT0 KpH3HCca

4.8 CocyuiecTBOBaHHE 1 CocymiecTBOBaHHE TIPUPOJIBI u PackpeiBath copepkanne TepMmuHOB U | https://infourok.ru/
TIPHAPOIBI u genoedecTBa. CoxpaHeHune OHopasHOOOpa3us | MOHATHIL: pamoHaIbEHOE
YeII0BeYeCTBA KaK OCHOBa ycroitunBocti Onochepsl. OCHOBa | MPHUPOIONOIE30BaHHUE, ycTOignBOE
PAILMOHAJILHOTO  YIPABJICHUS ITPHPOTHBIMHU | pa3BUTHE, KOIBOJIOLMA. XapaKTepH30BaTh
pecypcaMy ¥ UX UCIIOJIb30BaHKe. JJOCTIKEHUS | pallMOHaIbHOS UCIIOJIE30BaHHE
OHOIIOrMHY ¥ OXpaHa NPUPOABL. JJleMOHCTpaluu: | IPHPOIHBIX pecypcos; OCHOBHBIC
Tabmuupl W cxembl: «buocdepa U | HOJNOKEHHS  KOHLCILIMH  YCTOHYHMBOIO
YEJIOBEK» pa3BUTHS
HTtoro yacoB 1o teme 9
OBIIEE KOJIMYECTBO YACOB | 34

I10 TTIPOTPAMME



https://infourok.ru/

IToypouHoe muiannpoBaHue y4ye0Horo npeamera «buosorus»

10 xknace
Ne Tema ypoka KoanuecTBo yacoB mo pa6oueii mporpamme Buas! nesitesbHoCTH 10 OPMHUPOBAHHUIO Hara
I (pyHKIMOHAIBLHOI TPAMOTHOCTH 00y4YAIOIMXCA*
\n Bcero | KonrpoabHas pakTHyeckas
padora pabora

1. IToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 1 [TpuMEHUTH COOTBETCTBYIOIINE ECTECTBEHHOHAYIHBIC
6uronornu 9 kmacca. Kparkast ncropust 3HAHMS JUTI OOBSICHEHUS SIBJICHUS OPUCHTHPOBATHCS B
pa3BuTHs 6nonorun. Metoast [Pa3MMYHBIX ~ HMCTOYHHMKAaX HHMOpMamuu  (TEKcTe
ViCCIIeZIOBaHUS B OMOJIOTHH. yaeOHOTo nocoOus1, HayYHO-TIOIYJIIPHOM JINTEpaType,

2. CyLIHOCTB JKU3HH ¥ CBOWCTBA )KUBOTO. 1 OMONOTMYECKNX  CJIOBApsIX M CHPAaBOYHHKAX,

KOMITBIOTEPHBIX 0a3ax mJaHHbIX, B IHTepHere),

3. 'YPOBHHM OpraHU3annH KHBOH MaTEpHH. 1 QHATM3MPOBAaTh MH(OPMALMIO Pa3NUYHBIX BHUIOB H

(dopM TpeicTaBleHHs, KPUTHYECKH OLICHMBATh €&

4. O6o06marouuii ypox. 1 0,5 0,5 TOCTOBEPHOCTh U HEMPOTHBOPEYHUBOCT.

5 Mertop! nutonoruu. Knerounas teopust. 1 [TpUMEHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE
3HAHMS JUIS OOBSCHEHUS SBJICHUSI OPUEHTHPOBATHCS B

6. OCOOEHHOCTH XMMHUUYECKOTO COCTaBa 1 PA3MUYHBIX ~ HUCTOYHHMKAX HUH(OpMamuu  (TEeKCcTe
KJICTKH. yaeOHOT0 ocoOws1, HayYHO-TIOIYJIIPHOM JINTEpaType,

7. Bopa, e€ poib B )KH3HEAEATEILHOCTH 1 OMOJIOTMYEeCKNX  CJIOBApsIX M CHPABOYHHKAX,
Ki1eTKH. MUHepallbHbIe BEIECTBA U UX KOMITBIOTEPHBIX 0a3ax maHHBIX, B IHTepHere),
[POJIb B KJIETKE. QHAIM3MPOBaTh MH(OPMALMIO Pa3IUYHBIX BHUIOB H

(dopM TpeJcTaBlieHHsl, KPUTHYECKH OIICHMBATh €&
ITOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTb.

8. 'YTi1eBoIbI, X POJIb B KHU3HEACATEIBHOCTH 1 [TpUMEHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE
Ki1eTKHU. JINnuasl, X poJib B 3HAHMS JUIS OOBSCHEHUS SBJICHUSI OPUCHTHPOBATHCS B
PKU3HEAESTETIbHOCTH KIIETKH. PasMYHBIX ~ HMCTOYHHMKAX HMH(OpMamuu  (TeKcTe

9. Crpoenue 6enkoB. @yHKIMN OSIIKOB. 1 yueOHOT0 HocoOHs1, HayYHO-TIOIYJIIPHOH JINTEpaType,

OMOJIOTMYECKNX  CJIOBApsIX M CHPABOYHHKAX,
AT® u npyrue opraHudeckne KOMITBIOTEpPHBIX 0a3ax mJaHHbIX, B IHTepHere),
COC/IMHEHUS B KJIETKE. aHaIM3MpOBaTh MH(OPMALMIO Pa3IMYHBIX BHIOB U

10. Ctpoenune kineTku. Knerounas memOpana. 1 (dhopM TIpeNCTaBICHHs, KPUTHUECKH OIICHHUBATH €&
Snpo. Huroraszma. Kiietounslit neHrp. ITOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTb.

PuGocoMmsr.




JlabopaTtoprast pabora Nel
«Habmoneare KI1eToK pacTeHui u

MUKpOIIpeniapaTax u uX OIMUCaHUCH

PKUBOTHBIX IO MUKPOCKOIIOM Ha TOTOBBIX

0,5

AHaTTM3UPOBaTh, UHTEPIPETHPOBATh JaHHbIE U IEIaTh
COOTBETCTBYIOIINE BEIBOJIBL.

BcnoMHNTP W NPUMEHUTH  COOTBETCTBYIOIINE
€CTECTBCHHOHAYYHbIE 3HAHMUS.

BEIABIATE  CBA3b  MEXKIY  NPOYUTAHHBIM U
COBPEMEHHON PeanbHOCTBHIO.

Vcrionb30BaTh HH(YOPMALIUIO U3 TEKCTa

11.

Kommmeke [Nompmxn. DI1C. JIn30coMsl.
Kiierounsle BkIouYeHUs. MUTOXOHIPUU.
ITnactunel. OpraHouabl 1BU>KEHUS.

0,5

[IpMEeHNTH COOTBETCTBYIOIUE €CTECTBEHHOHAYYHBIE
3HAHMS JUII OOBSICHEHUS SIBJICHUS OPUCHTHPOBATHCS B
[Pa3MMYHBIX ~ HMCTOYHHMKAaX HHMOpMamuu (TEKcTe
yaeOHOT0 nocoOus1, HayYHO-TIOIYJIIPHOM JINTEpaType,
OMONOTMYECKNX  CJIOBApsIX M CHPAaBOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHerte),
QHATM3MPOBAaTh MH(OPMALMIO Pa3UYHBIX BHUIOB H
(dopM TpeicTaBleHHs, KPUTHYECKH OIICHHBATh €&
ITOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTb.

12.

MIPOKapHUOT U SyKapHOT.

JTabopaTopHas padota Ne2
«[IpUrOTOBIICHHE U OITHCAHUE
MUKPOTIPENAPATOB KJIETOK PACTEHHI

CXOHCTBa 1 pas3jinius B CTPOCHUU KJIETOK

0,5

AHaITM3UPOBaTh, THTCPIPETHPOBATh JAHHBIC U IEaTh
COOTBETCTBYIOIINE BBIBOJIBL.

BcnoMHATP M TPUMEHUTH  COOTBETCTBYIOIINE
€CTeCTBEHHOHAYYHbIE 3HAHHU.

BBEIABIATE  CBA3b  MEXKIY  NPOYUTAHHBIM U
COBPEMEHHOH pEabHOCTBIO.

Vcrionb3oBaTh HH(YOPMALIUIO U3 TEKCTA

13.

HyKHeI/IHOBBIe KUCJIOTBI U ux
PpOJIb B XKU3HCACATCIIBHOCTH
KJICTKH.

[IpyMeHHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYYHBIE
3HAHMS I OOBSICHEHUS SIBJICHUSI OPUCHTHPOBATHCS B
Pa3IUYHBIX HMCTOYHHKaX HH(popMammm (Tekcte
yueOHOT0 HocoOus1, HayYHO-TIOIYJIIPHOH JINTEpaType,
OMOJIOTMYECKNX  CJIOBApsIX M CHPABOYHHUKAX,
KOMITBIOTEpPHBIX 0a3ax mJaHHbIX, B IHTepHere),
AHAIM3MPOBaTh MH(OPMALMIO PA3INYHBIX BHIOB M
(opM TpeicTaBlIeHHs, KPUTHYECKH OLIEHHBATH €&
ITOCTOBEPHOCTD U HEMPOTHBOPEUUBOCTE.

14.

Hexmnerounsie Gpopmel ku3HE. Brupycer.
bakreprodaru

[IprMeHHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYYHBIE
BHAHUS 17151 OOBSACHEHHUS SBJICHUS OPHEHTHUPOBATHCS B
Pa3IMYHBIX ~ HMCTOYHMKAaX HH(opMammu (TeKkcte
yueOHOT0o NocoOus1, HayYHO-IIOIYJIIPHOM JINTEpaType,




OHOJNOTMYECKUX  CIOBapsAX M CIIPaBOYHHKAX,
KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTe),
QHAIM3UPOBATh MH(YOPMAIHIO PA3NUYHBIX BHIOB H
(GopM TpeicTaBleHHs, KPUTHYECKH OLICHMBATh €&
ITOCTOBEPHOCTh U HEMPOTUBOPEYHBOCTb.

15.

CXOZICTBA U Pa3IHUNsI B CTPOCHUH KIIETOK
rpu0OB, paCTEHHH W )KUBOTHBIX.

IpaxTryeckas padbora Nel
«CpaBHEHHE CTPOCHUS KIETOK
PacTeHUH U JKUBOTHBIX).

0,5

AHaJ'II/I3I/Ip0BaTI>, HUHTEPIPETUPOBATH AAHHBIC U ICJIATh
COOTBETCTBYIOIIIUEC BBIBOABI.

BcroManTh n IIPUMEHUTH COOTBETCTBYIOIIINE
CCTCCTBCHHOHAYYHbIC 3HAHU .

BEIIBIATE CBA3b MCKAY NPOYUTAHHBIM n
COBpCMeHHOﬁ PCAIbHOCTBIO.

Mcnonp30BaTh I/IH(i)OpMaLII/IIO U3 TCKCTa

16.

OOMEH BEIeCTB ¥ SHEPTUHU B KIIETKE.
OHepreTHyeckuii 0OOMEH B KIIETKe.
[luTaHue KIEeTKU.

[IpuMeHHUTH COOTBETCTBYIOLNE €CTECTBEHHOHAYYHbBIE
3HAHMS U1 OOBSCHEHUS SIBJICHUSI OPUCHTHPOBATHCS B
[Pa3MYHBIX ~ HUCTOYHHMKAaX HWH(OpMamuu  (TeKcTe
yueOHOTr0 NOCOOHs1, HAyYHO-IIOIYJIIPHOM JINTEpaType,
OMONOTMYECKNX  CJIOBApsIX M CHPAaBOYHHMKAX,
KOMITBIOTEPHBIX 0a3ax maHHbIX, B IHTepHere),
AHATM3MPOBAaTh MH(OPMALMIO PA3INYHBIX BHIOB M
(dopM TpencTaBlCHMS, KPUTHYECKH OIIEHHBATH €&
ITOCTOBEPHOCTb U HEMPOTHBOPEUYUBOCTD.

17.

ABTOTpOo(HOE MuTanne. DOTOCHHTE3.
ABTOTpO()HOE MUTaHHE. XEMOCHHTE3.

[IpyMeHHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYYHBIE
3HAHMS U OOBSICHEHUS SIBJICHUSI OPUCHTHPOBATHCS B
Pa3IUYHBIX HMCTOYHHKaX HH(popMammu (Tekcte
yueOHOTr0o NocoOus1, HayYHO-IIOIMYJIIPHOM JINTEpaType,
OMOJIOTHYECKUX  CJIOBapsAX M CIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax mJaHHbIX, B IHTepHere),
AHAIM3MPOBaTh MH(OPMALMIO PA3INYHBIX BHIOB M
(opM TpeicTaBlIeHHs, KPUTHYECKH OLIEHHBATH €&
ITOCTOBEPHOCTb U HEMPOTHUBOPEUUBOCTD.

18.

JKW3HEHHBIN IUKIT KJIETKH. MUTO3 1
aMUTO3.

[TpUMEHHUTh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE
BHaHUS JJIs1 O0BSICHEHUS SIBIICHUS] OPUSHTUPOBATHCS B
Pa3IMYHBIX ~ HMCTOYHMKAaX HH(opMammu (TeKkcte
yaeOHOTO OCOOHS, HAyIHO-TIOYJISIPHOI THTepaType,
OMOIOTHYECKHX  CJIOBapsAX W CHPABOYHHKAX,

KOMIBIOTCPHBIX bazax JaHHBIX, B I/IHTepHCTC),




AHATM3UPOBATh MH()OPMALMIO PA3IWYHBIX BHIOB U
dopM mpencTaBICHMS, KPUTHYECKH OICHHBATH €&
ITOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTb.

19.

Meiio3.

[IpyMeHUTH COOTBETCTBYIOLUE €CTECTBEHHOHAYYHbBIE
3HAHMS U1 OOBSCHEHUS SIBJICHUSI OPUCHTHPOBATHCS B
[Pa3MYHBIX ~ HUCTOYHHMKAaX HWH(oOpMamuu  (TeKcTe
yueOHOT0 NOCOOHs1, HayYHO-TIOIYJIIPHOM JINTEpaType,
OMONOTHYECKNX  CJIOBApSIX M CHPAaBOYHUKAX,
KOMITBIOTEPHBIX 0a3ax maHHbIX, B IIHTepHerte),
AHATM3MPOBaTh MH(OPMALMIO PA3NIUYHBIX BHIOB H
(dopM TIpencTaBICHMS, KPUTHYECKH OIICHHBATH €&
ITOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTb.

20.

DOopMBI pa3MHOXKEHHUS OPTaHU3MOB.
becnonoe pasmHoxenue. Gopmsl
pa3sMHOXKeHUs opraHu3MoB. [TonoBoe
pa3MHOXCEHHE.

[IpuMeHHUTH COOTBETCTBYIOLNE €CTECTBEHHOHAYYHbBIE
3HAHMS U1 OOBSCHEHUS SIBJICHUSI OPUCHTHPOBATHCS B
[Pa3MYHBIX ~ HUCTOYHHMKAaX HWH(OpMamuu  (TeKcTe
yueOHOTr0 NOCOOHs1, HAyYHO-IIOIYJIIPHOM JINTEpaType,
OMONOTMYECKNX  CJIOBApsIX M CHPAaBOYHHMKAX,
KOMITBIOTEPHBIX 0a3ax maHHbIX, B IHTepHere),
AHATM3MPOBAaTh MH(OPMALMIO PA3INYHBIX BHIOB M
(dopM TpencTaBlCHMS, KPUTHYECKH OIIEHHBATH €&
ITOCTOBEPHOCTb U HEMPOTHBOPEUYUBOCTD.

21.

Pa3zBurne IIOJIOBBIX KJICTOK.
OHJ'IOZ[OTBOpeHI/Ie.

KoMOuHMpOBaHHBIN (CMEIIaHHBIN) YPOK)

[IpyMeHHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYYHBIE
3HAHMS U OOBSICHEHUS SIBJICHUSI OPUCHTHPOBATHCS B
Pa3IUYHBIX HMCTOYHHKaX HH(popMammu (Tekcte
yueOHOTr0o NocoOus1, HayYHO-IIOIMYJIIPHOM JINTEpaType,
OMOJIOTHYECKUX  CJIOBapsAX M CIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax mJaHHbIX, B IHTepHere),
AHAIM3MPOBaTh MH(OPMALMIO PA3INYHBIX BHIOB M
(opM TpeicTaBlIeHHs, KPUTHYECKH OLIEHHBATH €&
ITOCTOBEPHOCTb U HEMPOTHUBOPEUUBOCTD.

22.

OHTOTEHE3 -
WHIUBUAYAIbH
oe pa3BUTHE
OpraHusma.
OMOpHOHATHHBIN

[Cpuoa. HpaKTI/I‘{CCKaH

0,5

AHaATU3UPOBATh, HHTEPIPETHPOBATH JaHHBIC U JIEJIaTh
COOTBETCTBYIOIINE BBIBOJBI.

BcioMHUTP M IPUMEHUTH  COOTBETCTBYIOLLUE
€CTECTBEHHOHAYUYHbIEC 3HAHMUSI.

BbIABIATE  CBA3L  MEXAY  [POYUTAHHBIM U

COBPEMEHHON PeanbHOCTBIO.




pabota No2
«BrIsBiIcHNE
MIPU3HAKOB CXOJCTBA
3apoAbIIIeH YeloBeKa U
pyTUX
MJICKOITUTAIOIINX KaK

lcrionp30BaTh HH(DOPMALIUIO U3 TEKCTA

ITOKa3aTEIbCTBO
23. MuauBHIyanbHOE pa3BUTHE. [IprMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC
ITocToMOpHOHATBHBIH TIEPHO. 3HAHUS T OOBSICHEHHUS SIBIICHUST OPHEHTHPOBATHCS B
a3 IMYHBIX ~ HWCTOYHMKaX WH(opMammm  (TeKcTe
YIeOHOTO TOCOOUS, HAYIHO-TIOIYISIPHOI TUTepaType,
OMOIOTHYECKUX  CIIOBapsAX W CIpPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTEpHeTe),
AHATM3UPOBATh MHAOPMAIMIO DPA3IHYHBIX BHIOB MU
(GbopM TMpEACTaBICHUS, KPUTHYCCKH OIICHUBATH ¢
ITOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD.
24. HcTopus pa3BUTHA 0,5 |AHAITM3APOBATH, HHTEPIIPETUPOBATH TaHHEIC U IETaTh
redeTuku. [ mbpumonornueckuit COOTBETCTBYIOIINE BEIBOIBI.
MeTOZ. 3aKOHOMEPHOCTH HACIIeJOBAHUS BcrmOMHUTP W TPUMEHHTH  COOTBETCTBYIOIIUE
MpU3HAKOB. MOHOTHOpUIHOE €CTECTBCHHOHAYYHBIC 3HAHMSL.
CKpCIIIBaHUE. BEIBISATE  CBS3p  MEXKAY  NPOYUTAHHBIM U
COBPEMEHHOH pEabHOCTBIO.
IpakTrdyeckas pabora Ne3 «CocraBieHue Hcnonb30BaTh HHPOPMAIIMIO U3 TEKCTA
MPOCTEHIIINX CXEM CKPEIIHBAHUSD.
25. MHOKECTBEHHbBIC aJIJICJI U HETIOJIHOE [IpUMEeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYTHBIE

JTOMHUHHPOBaHKUE. AHATM3UPYIOIIEe
ckpermBanue. JurunopuaHoe
CKpeIiBaHne. 3aKOH HE3aBHUCHMOTO
HaCJIeI0BaHHS IPHU3HAKOB.

3HAHMS I OOBSICHEHUS SIBJICHUSI OPUCHTHPOBATHCS B
Pa3IMYHBIX ~HMCTOYHMKaX HH(opMammm (TeKkcre
yaeOHOTO OCOOHS, HAyIHO-TIOYJISIPHOI THTepaType,
OMOIOTHYECKUX  CIIOBapsAX W CHPAaBOYHHUKAX,
KOMITBIOTEpPHBIX 0a3ax mJaHHbIX, B IHTepHerte),
AHAIM3MPOBaTh MH(OPMALMIO PA3INYHBIX BHIOB M
(opM TpeicTaBlIeHHs, KPUTHYECKH OLIEHHBATH €&

OCTOBECPHOCTb U HEIPOTHBOPCUYHUBOCTD.




26.

CleTUICHHOE HaCIeIOBaHUE.
B3anMmoieiicTBrEe HeallJIeIbHBIX T€HOB.

IpaxTrdeckas pabora Ned «Pemenne
PIIEMEHTApPHBIX TEHETHYECKUX 3a1aU».

XpOMOCOMHaH TCOPUA HACTICACTBCHHOCTH.

0,5

AHaTTM3UPOBaTh, THTEPIPETHPOBATH JAHHBIC U EaTh
COOTBETCTBYIOIINE BEIBOJIBL.

BcnoMHNTP W IPUMEHHTH  COOTBETCTBYIOIINE
€CTECTBCHHOHAYYHbIE 3HAHMUS.

BEIABIATE  CBA3b  MEXKIY  NPOYUTAHHBIM U
COBPEMEHHON PeanbHOCTBHIO.

Vcrionb30BaTh HH(YOPMALIUIO U3 TEKCTa

27.

HI/ITOHJI%BM&TPI‘I@CK&S[ HaACJICACTBCHHOCTD.

[IpMEeHNTH COOTBETCTBYIOIUE €CTECTBEHHOHAYYHBIE
3HAHMS JUII OOBSICHEHUS SIBJICHUS OPUCHTHPOBATHCS B
[Pa3MMYHBIX ~ HMCTOYHHMKAaX HHMOpMamuu (TEKcTe
yaeOHOT0 nocoOus1, HayYHO-TIOIYJIIPHOM JINTEpaType,
OMONOTMYECKNX  CJIOBApsIX M CHPAaBOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHerte),
QHATM3MPOBAaTh MH(OPMALMIO Pa3UYHBIX BHUIOB H
(dopM TpeicTaBleHHs, KPUTHYECKH OIICHHBATh €&
ITOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTb.

28.

['eHeTHYeCKOE OIIPEACJICHUC 110J1a.

[IprMeHNTH COOTBETCTBYIOIUE €CTECTBEHHOHAYYHBIE
3HAHMS JUI OOBSCHEHUS SBJICHUSI OPUEHTHPOBATHCS B
[Pa3MMYHBIX ~ HMCTOYHHMKAX HMHMOpMamuu  (TeKcTe
yaeOHOT0 HocoOus1, HayYHO-TIOIYJIIPHOM JINTEpaType,
OMONIOTMYEeCKNX  CJIOBApsIX M CHPAaBOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHere),
QHATM3UPOBATh MH(OPMAIMIO DPA3THYHBIX BUAOB U
(GopM IpencTaBICHUS, KPUTHYECKH OIIEHUBATh €&
IIOCTOBEPHOCTh U HENIPOTUBOPEUUBOCTb.

29.

3MEeHUYNBOCTD.

[IpyMeHHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYYHBIE
3HAHMS JUIS OOBSCHEHUS SBJICHUSI OPUCHTHPOBATHCS B
PasMYHBIX ~ HMCTOYHHMKAX HMH(OpMamuu  (TeKcTe
yueOHOT0 HocoOHs1, HayYHO-TIOIYJIIPHOH JINTEpaType,
OMOJIOTMYECKNX  CJIOBApsIX M CHPABOYHHKAX,
KOMITBIOTEpPHBIX 0a3ax mJaHHbIX, B IHTepHere),
QHATM3UPOBATh WH(GOPMAIMIO PA3IMYHBIX BHIOB H
(dopM TpenCcTaBICHHS, KPUTHYECKH OIEHUBATh €&

MTOCTOBEPHOCTh U HEIPOTHUBOPCUYNUBOCTD.




30.

Bunbl myranuil. [Ipuanrsbl MyTanuii.

ComaThuecKkue u T€HEPATUBHBIC MYTAIlUH.

['enetnka u 3p0poBbe. [Ipobiembl
TEeHETHIECKOH 0€30MacHOCTH.

[paktiyeckas padora Ne5 «BrisiBineHue
ICTOYHHUKOB MYyTareHOB B OKpY XKaroIeit
cpene (KOCBEHHO) U OIIEHKAa BO3MOKHBIX
MOCIEACTBUN UX BIMSHUS HA OPTaHU3M.

0,5

AHaTTM3UPOBaTh, THTEPIPETHPOBATH JAHHBIC U EaTh
COOTBETCTBYIOIINE BEIBOJIBL.

BcnoMHNTP W NPUMEHUTH  COOTBETCTBYIOIINE
€CTECTBCHHOHAYYHbIE 3HAHMUS.

BEIABIATE  CBA3b  MEXKIY  NPOYUTAHHBIM U
COBPEMEHHON PeanbHOCTBHIO.

Vcrionb30BaTh HH(YOPMALIUIO U3 TEKCTa

31.

(OCHOBHBIE METOIBI CEJICKITHN
0MOTEXHOIOTUH. METOABI CENeKIINT
pacTeHUil U JKUBOTHBIX,
MUKPOOPTaHH3MOB.

[IpMEHUTH COOTBETCTBYIOLINE ECTECTBEHHOHAYYHBIE
3HAHUS T OOBSICHEHHUS SIBIICHUST OPHEHTHUPOBATHCS B
a3 IMYHBIX  HMCTOYHMKAaX WH(opMammm (TeKcTe
yueOHOTro NOCOOHs1, HAyYHO-IIOIYJISIPHOM JIUTEpaType,
OHOJIOTHYECKUX  CJIOBapsAX W CIPaBOYHHKAX,
KOMITBIOTEPHBIX ~0a3ax mJaHHbIX, B IHTepHerte),
QHATM3MPOBAaTh MH(OPMALMIO Pa3NUYHBIX BHUIOB H
(dopM TpeicTaBleHHsl, KPUTHYECKH OIICHHBATh €&
ITOCTOBEPHOCTh U HENPOTHUBOPEUUBOCTD.

32.

Mtoroselii onpoc.

[IprMEeHHUTb COOTBETCTBYIOIUE €CTECTBEHHOHAYYHBIE
3HAHMS JUIS OOBSICHEHUS SBJICHUS OPUEHTHPOBATHCS B
[Pa3MMYHBIX ~ HMCTOYHHMKAX HMHMOpMamuu  (TeKcTe
yaeOHOT0 ocoOus1, HayYHO-TIOYJIIPHOH JINTEpaType,
OMOJIOTHYECKUX  CJIOBapsAX M CIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHere),
QHATM3UPOBATh MH(OPMAIMIO DPA3THYHBIX BUAOB U
(GopM IpencTaBICHUS, KPUTHYECKH OIIEHUBATh €&
ITOCTOBEPHOCTD U HEMPOTHBOPEUUBOCTE.

33

COBpEMEHHOE COCTOSIHUE U NIEPCTIEKTUBBI
oroTexHooruu. [IpakTiueckas padbora
Ne6 «AHaIU3 U OLIEHKA dTHICCKUX
ACIIEKTOB Pa3BUTHsI HEKOTOPBIX
cCIeJOBaHUH B OHOTEXHOJIOTHHY.

0,5

IAHAJIN3UPOBATh, HHTEPIIPETUPOBATH JaHHBIE U 1€1aTh
COOTBETCTBYIOIINE BBIBOJBI.

BcrioMHUTE ¥ OPUMEHHTH  COOTBETCTBYIOILUE
€CTECTBEHHOHAYYHbIE 3HAHMUSL.

BEISIBIATE CBA3b MEXKITY MMPOYUTAHHBIM n
COBPEMEHHOU peaIbHOCTBIO.

Vcionb30BaTh HH(OPMAIIHIO U3 TEKCTA
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O6001IeHNE T TOBTOPEHHE.

[IpyMEHUTH COOTBETCTBYIOLINE €CTECTBEHHOHAYYHbIE
3HAHUS A1 OOBSICHEHUS SIBJIICHUS] OPHEHTUPOBATLCS B
Pa3IMYHBIX ~ HCTOYHMKaX WH(opMammu  (TeKcTe
yueOHOT0 NOCOOHs1, HAyYHO-TIOIYJIIPHOM JINTEpaType,
OMOJIOTMYEeCKUX  CJIOBapsiX M CHPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax mJaHHbIX, B IHTepHerte),
AHAIM3MPOBaTh MH(OPMALMIO PaA3IUYHBIX BHIOB U
(dopM TpeicTaBlIeHHs, KPUTHYECKH OLIEHHBATh €&

HAOCTOBCPHOCTb U HEIPOTHBOPCUYNBOCTD.

11 kaace

Ne
ML./m.

Tema ypoka

KosnyecTBo yacoB no pagoueii nporpamme

Bcero | Konrpoabnast
pa6ora

IpakTnueckas
pa6ora

Buas! gesitesibHOCTH 110 POPMHUPOBAHMIO
(GyHKIMOHAIBbHO TPAMOTHOCTH 00y4arOLIuXCc ™

JlaTta

[ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca
6uonorum 10 xmacca

AHanmm3upoBaTh, HHTEPIPETUPOBATh JaHHBIE W
JIeJ1aTh COOTBETCTBYIOIINE BbIBOJIBI.

BcnoMHUTP M OPUMEHHUTH  COOTBETCTBYIOLIUE
€CTCCTBCHHOHAYYHBIC 3HAHUS.

BeisBiATE  CBA3b  MEXKAY ~— HPOYUTAHHBIM U
COBPEMEHHON PEaNbHOCTBIO.

Hcnons3oBaTh nHGOpMannIo U3 TeKcTa

IIpeanoceiku BO3HUKHOBEHUS
3BOJIIOLIMOHHOM TEOPHUHU.

[TpuMEeHUTH COOTBETCTBYIOIIHE €CTECTBEHHOHAYYHbIE
3HAHUS U1 OOBSICHEHHS SBJICHUS OPHEHTHPOBATHCS B
Pa3NUYHBIX HCTOYHHMKAaX HWH(popMarmu (TEKCTe
y4ebHOTro mocodus, HAYYIHO-TIOMYJISIPHON
JIuTEpaType, 6MOIOrIECKUX CIIOBapsAxX u
CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B
Wnrepnere), aHaIN3UpPOBATh nH}popManuio
pasiMuYHBIX  BUIOB W (QOpPM  TIpeNCTaBICHHS,
KPUTHYECKH OLICHUBaTb €€ JOCTOBEPHOCTh H
HETIPOTHBOPEYNBOCTb.




Yapns3 J[apBUH U OCHOBHBIE IIOJIOKEHUS
€ro TEOpPHH.

[TpUMEHUTB COOTBETCTBYIOINE €CTECTBCHHOHAYYHBIC
3HaHUS 1 O0BSICHEHUS SBJICHHS OPHEHTUPOBATECS B
pPa3NUYHBIX HCTOYHHWKAaX HWHpoOpMammu (TEKCTe

y4eOHOro nocobws, HAy4YHO-TIOMYISPHON
JauTeparype, OHONOTHYECKUX CIIOBapsAx u
CIpaBOYHHMKAX, KOMIBIOTEpHBIX 0a3ax IaHHBIX, B
WutepHere), aHAJIU3UPOBATh nHpopManuio

Pa3IMIHbIX BUI0B n (1)OpM MpeaACTaBJICHUA,
KPpUTHUYCCKU  OLCHUBATH eé JAOCTOBCPHOCTL U
HEIPOTHUBOPCUYNBOCTD.

‘-Iapnw I[apBI/IH 1 OCHOBHBIC ITOJIOKCHHA
€Tro TCOpHUH.

[IprMeHHUTH COOTBETCTBYIOIINE SCTECTBEHHOHAY THbIE
3HaHMS 1711 OOBSCHCHHS SBICHHS OPHCHTHPOBATHCS B
pa3NMuHBIX ~UCTOYHMKaX uHpopmanuu  (TEKcTe
yueOHOro nocoowus, Hay4YHO-TIOIYJIIPHOU
auTeparype, OHOJIOrNYECKHX CITOBapsX "
CIIpaBOYHUKAX, KOMIIBIOTCPHBIX 6a3ax JaHHBIX, B
WutepHere), aHaJIU3UpPOBATH UH(OpMALIUIO
pa3IMYHBIX BHUOOB M ()OPM  IPEACTABICHHUS,
KPUTHYECKH OLCHMBaTh €€ [OCTOBEPHOCTh H
HEPOTUBOPEYHBOCT.

Bun, ero xputepun.

05

[TpuMeHUTH COOTBETCTBYIONIHE €CTECTBEHHOHAYYHBIE
3HaHUS 1 OOBSICHEHUS SABJICHHUS OPHEHTHPOBATHCS B
pa3IMYHBIX ~MCTOYHMKAX HMHPOpPMaIuu  (TEKCTe
y4ebHOro rocodus, HAYYHO-TIOMYJISIPHON
JauTEparype, 61OJIOrMYeCKUX CIIOBapsAx u
CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B
Wnrepnere), aHaIN3UPOBATh nH}popManuio
pasiMuHBIX  BUJIOB W (GOpM  NpencTaBiICHHM,
KpUTHYECKH OLIEHUBaTb €€ JOCTOBEPHOCTh H
HEIPOTUBOPEYHUBOCTb.

IMomynauuu 1 UX XapakTepUCTUKA.
I'eneTnueckuii cocTaB MOMYJISILUIMA.
M3menenne reHodoH1a TOMYJIISAIAA.

[IpyMeHUTb COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE
3HAHUS 11 OOBSICHEHUS SBJICHNUS OPHEHTHPOBATHCS B
pPa3NUYHBIX HCTOYHHMKAax HWH(popMarmu (TEKCTe
y4ebHOTro mocodus, HAYYHO-TIOMYJISIPHON
JauTEpaType, 61OIOrIEeCKUX CIIOBapsAX u
CTPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B




UntepHere), aHAI3HPOBATH HHPOPMAIHIO
pa3IMYHBIX BHAOB M (OpM  IpelncTaBlICHUS,
KPUTHYECKH OLICHHMBaTh €€ JIOCTOBEPHOCTH U
HENPOTHBOPEYUBOCTb.

Bopn0a 3a cymecrBoBanue u €€ HOpMBbIL.
EcrtecTBenHsrit 0TOOD.

[IpUMEHUTH COOTBETCTBYIOIIHE €CTECTBEHHOHAYYHbIE
3HaAHUS I O0BSICHEHUS SIBJICHHS OPHEHTUPOBATHCS B
pPa3NUYHBIX HCTOYHHWKAaX HWH(popMammu (TEKCTe
yaebHOTO mocoous, HAYYHO-TIOMYJISIPHON
JUTEpaType, OHOJIOTHYECKUX CIIOBapsX "
CIIPaBOYHHKAX, KOMIBIOTCPHBIX 0a3ax IaHHbBIX, B
WntepHere), aHaJIM3UPOBATH UH(OpMALIUIO
pa3nuuHBIX BUIOB W (opMm  mpencraBieHws,
KPUTHYECKH OLICHUBAaTh €€ JIOCTOBEPHOCTh H
HEMPOTHUBOPEYUBOCTD.

DopMBI eCTECTBEHHOTO 0TOOPA.

[IpyMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE
3HAHMSA U1 OOBSACHEHUS SIBIICHNS OPUCHTUPOBATHCS B
pasNMYHBIX ~HWCTOYHMKAX uHpopmammu  (TEKcre
ydeOHOTo rocoous, HAYYHO-TIOMYJISPHON
IUTEpaType, O6HoIOrYecKuX CIIOBapsAx u
CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax ITaHHBIX, B
WutepHere), aHAJIU3UPOBATh uH(hOpMaLUIO
pa3IMYHBIX BHAOB M (OpM  IpEACTaBICHHS,
KPUTUYECKH OLEHUBaTh €€ JIOCTOBEpHOCTh H
HETPOTUBOPEUNBOCTb.

Bumoobpa3zoBanue.

[TpuMeHUTH COOTBETCTBYIOIIHE €CTECTBEHHOHAYYHbIE
3HAHMS U1 OOBSCHEHHS SIBIICHNUSI OPUEHTHUPOBATHCS B
pa3NMYHBIX ~MCTOYHMKAX uHpopmanmu  (TeKcre
yueOHOro rocoowus, HAY4YHO-TIOMYJISIPHON
JIuTEpaType, 6MOIOrIECKUX CIIOBapsAxX u
CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MOaHHBIX, B
Wutepuere), aHAJIM3UPOBATh HHPOPMAIIIO
pa3NUYHBIX BHUAOB W  (OpM  NpPEACTaBICHUS,
KPUTHYECKH OIIGHMBaTh €€ JIOCTOBEpHOCTh H
HEIPOTUBOPEUYHBOCTb.
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OCHOBHBIE HAIIPABICHAS

[IpuMEHUTH COOTBETCTBYIONIHE ECTECCTBEHHOHAYYHBIC

MAaKpO3IBOJIOLUH. 3HAHMSA U1 OOBSACHEHHS SIBIICHNS OPUCHTHUPOBATHCS B
pPa3NUYHBIX HCTOYHHWKAaX HWHpoOpMammu (TEKCTe
y4eOHOro nocoowus, Hay4YHO-TIOIYJIIPHON
JIuTEparype, OHMOJIOTYECKUX CIIOBApSX u
CIpaBOYHHMKAX, KOMIBIOTEpHBIX 0a3ax IaHHBIX, B
Wnrepuere), aHaNIN3UPOBATh nHpopManuio
pa3nuuHBIX BUIOB M (opM  mpencraBieHw,
KPUTHYECKH OICHWBaTh €€ JIOCTOBEPHOCTh W
HETIPOTHBOPEYUBOCTb.

11 | I'nmaBHBIC HaIpaBJICHU [TpuMEeHUTH COOTBETCTBYIONIHE €CTECTBEHHOHAYYHBIC

9BOJFOLUH OPTAaHUIECKOTO MHPA. 3HAHMSA U1 OOBSACHEHHS SIBIICHNUS OPUCHTHUPOBATHCS B
pa3NMuUHBIX ~UCTOYHMKaX HHpopManuu (TeKcTe
yueOHOro nocoowus, Hay4YHO-TIOIYJIIPHOU
JuTEpaType, OUOJIOTrMYeCKUX CIIOBapsX u
CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B
Wnrepnere), aHaIN3UPOBATh UH(OpMALIUIO
pasNMUHBIX  BUIOB W (OpPM  TIpeNCTaBICHMS,
KPUTHYECKH OIEHWBaTh €€ JIOCTOBEPHOCTb H
HETIPOTHBOPEYNBOCTb.

12 | HckyccTBeHHBIH OTOODP U €r0 BUABIL. 0,5 [TpuMeHUTH COOTBETCTBYIONIHE €CTECTBEHHOHAYYHBIE
3HAHMS U1 O0BSICHEHHS SIBIICHHS] OPUEHTUPOBATHCS B
pa3IMYHBIX ~MCTOYHMKAX HMHPOpPMaIuu  (TEKCTe
y4ebHOro rocodus, HAYYHO-TIOMYJISIPHON
JUTEpaType, OHOTIOrMYEeCKUX CJIOBapSIX u
CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
Wnrepnere), aHaIN3UPOBATh nH}popManuio
pasiMuHBIX  BUIOB W (QOpPM  TIpeNCTaBICHMS,
KPUTHUYECKH OIEHWBaTh €€ JIOCTOBEPHOCTb H
HETIPOTHBOPEYNBOCTb.

13 3aueTHO - 0000marmuKi YpoK 110 AHanu3upoBaTb, HHTEPIPETUPOBATh JaHHBIE W

TEMEC

«OCHOBBI yucHus 00 OBOJJIIOIIUN»

A€IaTb COOTBETCTBYIOIHE BBIBOJBI.

BcnomauTh u IMPUMEHUTH COOTBETCTBYIOIIUE
€CTCCTBCHHOHAYYHBIC 3HAHU .

BrisBaaTh CBA3b MEXKITY MMPOYUTAHHBIM )5
COBPEMEHHOM pealbHOCTHIO.




Hcnonp3oBaTth nHGOpMANNIO U3 TEKCTa

14 T'unote3sl 0 BO3HUKHOBEHUU JKU3HU. IIpyMeHUTh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE
3HaHUS 1 OOBSICHEHUS ABJICHUS OPHUEHTHPOBATHCS B
pa3NMuYHBIX ~UCTOYHMKAX uHpopmanmu (TeKcre
yaebHOTO mocoous, HAYYHO-TIOMYJISIPHON
JIUTEpaType, O6MOIOTIECKUX CIIOBAPAX u
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B
UnTepHere), aHATM3UPOBATh HHPOPMALIHIO
pasNMUHBIX BUIOB W (OpPM  TIPENCTaBICHHMS,
KPUTUYECKH OLIEHUBaTh €€ JIOCTOBEpHOCTh W
HETPOTUBOPEUUBOCTb.

15 CoBpeMeHHbIE MTPECTaBICHUS O [IpyuMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYIHbIE

MPOUCXOXKACHUH KU3HU. 3HaHUS 1 OOBSICHEHUS AABJICHUS OPHUEHTHPOBATHCS B
pasNMYHBIX ~HWCTOYHMKaX uHpopmammu  (TeKcre
ydeOHOTO rocoowus, HaYYHO-TIOITYJIIPHOH
JauTEeparype, OMOIOrMIeCKUX CIIOBAPSX "
CTPaBOYHHMKAX, KOMIBIOTCPHBIX 0a3ax IaHHBIX, B
Wnrepnere), aHAIN3UPOBATH nH}pOpMannIo
pasnuuHBIX  BUJOB W (GOpM  TIpelcTaBiIeHHS,
KPUTUYECKH OLEHUBaTh €€ JIOCTOBEpHOCTh H
HETIPOTUBOPEUNBOCTb.

16 Oransl pa3BUTH KU3HU Ha 3eMIie. [IpuMeHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYIHbIE

BoszHukHOBEHNE aBTOTPOGOB. 3HAHMS JUI OOBSICHEHUS SIBJICHNS] OPUEHTHPOBATHCS B
pasNMYHBIX ~HWCTOYHMKAX uHpopmammu  (TeKcre
ydeOHOTO rocoous, Hay4YHO-TIOIYJIIPHON
JauTeparype, O6MoIOrIecKuX CIIOBAPSX "
CIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B
Wutepuere), aHAJIU3UPOBATh HHPOPMAITIIO
pa3NUYHBIX BHAOB W  (GOpM  MPEICTaBICHUS,
KPUTHYECKH OIIGHMBaTh €€ JIOCTOBEpHOCTh W
HEIPOTHBOPEYHUBOCTb.

17 OcHOBHBIE craguu IIpuMeHUTH COOTBETCTBYIOIINE ECTECTBEHHOHAYYHbIE

aHTpororesesa. JlpesHeiuue 01,

3HAHMS U OOBSICHEHHS SIBIICHHS] OPUEHTHUPOBATHCS B
pasNMYHBIX ~MCTOYHMKaX uHpopmanmu  (TeKcre
yuebHOro rocoowus, HAY4YHO-TIOMYJISIPHON




JUTEpaType, OUOJIOTHYECKHX CIIOBapsIX u
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax IaHHbBIX, B
Untepnere), aHATM3UPOBATh HHPOPMALIHIO
pa3NuuHBIX  BUIOB W (GOpPM  TIpenCTaBICHHS,
KPUTHUYECKH OLEHWBaTh €€ JIOCTOBEPHOCTb H
HENPOTHBOPEYUBOCTb.

18 JpeBHue JIIOAU U IIpyMeHUTh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIE
BO3HMKHOBEHHE COBPEMEHHOTO YEIIOBEKA 3HAHMSA U OOBSICHEHUS SIBICHNS OPUEHTHPOBATHCS B
pasNMYHBIX ~HWCTOYHMKaX uH(popmammu  (TEKcre
ydeOHOTO ocoowus, HAYYHO-TIOMYJISPHON
JIUTEpATYpE, OMOIOrMIeCKUX CIOBapsAx u
CIIPaBOYHHMKAX, KOMIBIOTCPHBIX 0a3ax IaHHBIX, B
WutepHere), aHAJIU3UPOBATh UH(OpMALIUIO
pa3nuuHBIX BUIOB W (opMm  mpencraBieHws,
KPUTUYECKH OLIEHUBaThb €€ JIOCTOBEpHOCTh W
HETPOTUBOPEUUBOCTb.
19 JBmxymue CHUJIBI aHTPOTIOTEHE3A. [IpyMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE
IIpapoauna yenosex 3HAHMS U1 OOBSCHEHHS SIBIICHNUS OPUEHTHUPOBATHCS B
pa3MUHBIX ~WCTOYHMKAX MHpopMamuu (TeKcTe
ydeOHOTo rocoous, HAY4YHO-TIOMYJISPHON
IUTEpATypeE, O6MOIOTYEeCKUX CIIOBapsAx u
CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax ITaHHBIX, B
WntepHere), aHAJIU3UPOBATh uH(DOpMaLUIO
pa3IMYHBIX BHAOB M (HOpM  IpEACTaBICHHS,
KPUTUYECKH OLIEHUBaTh €€ JIOCTOBEpHOCTh H
HETIPOTUBOPEUYNUBOCTb.
20 Pacer 1 ux npoucxoxaenue. Kputuka [IpyMeHUTb COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE

pacusma. 3auer 1o Teme
«AHTpOHOFCHeB».

3HAHMS JUI OOBSICHEHHS SIBIICHNUS] OPUEHTHUPOBATHCS B
pa3iMYHBIX ~MCTOYHMKAX uHpopmanmu  (TeKcre
yueOHOro rocoowus, HAy4YHO-TIOMYJISIPHON
JIUTEpaType, OMOIOrYeCKUX CIOBapsAx u
CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B
Wntepuere), aHAJIU3UPOBATh HHPOPMAITHIO
pa3NUYHBIX BHUAOB W  (GOpM  IpPEACTaBICHUS,
KPUTHYECKH OIIGHHMBaTh €€ JIOCTOBEpHOCTh H
HETIPOTHBOPEYUBOCTb.
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UTo u3yyaeT 3K0JI0rusl.

[TpUMEHUTB COOTBETCTBYIOINE €CTECTBCHHOHAYYHBIC
3HaHUS 1 O0BSICHEHUS SBJICHHS OPHEHTUPOBATECS B
pPa3NUYHBIX HCTOYHHWKAaX HWHpoOpMammu (TEKCTe

y4eOHOro nocoowus, HAy4YHO-TIOMYISPHON
JauTeparype, OHONOTHYECKUX CIIOBapsAx u
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3zax [aHHBIX, B
WutepHere), aHAJIU3UPOBATh nHpopManuio

Pa3IMIHbIX BUI0B n (1)OpM MpeaACTaBJICHUA,
KPpUTHUYCCKU  OLCHUBATH eé JAOCTOBCPHOCTL U
HEIPOTHUBOPCUYNBOCTD.

22 MecTooOuTaHHE U HKOIOTHIECKHE [TpuMEeHUTH COOTBETCTBYIONIHE €CTECTBEHHOHAYYHBIC
HUIIIH. 3HAHMSA U1 OOBSACHEHHS SIBIICHNUS OPUCHTHUPOBATHCS B
pa3NMuHBIX ~UCTOYHMKaX uHpopmanuu  (TEKcTe
yueOHOro nocoowus, Hay4YHO-TIOIYJIIPHOU
JauTeparype, 6MOJIOrMYECKUX CIIOBapsX u
CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B
Wnrepnere), aHaIN3UPOBATh UH(OpMALIUIO
pasiMuHBIX BUIOB W (GOpM  TpenacTaBICHHMS,
KPUTHYECKH OIEHWBaTh €€ JIOCTOBEPHOCTb H
HETIPOTHBOPEYNBOCTb.

23 Twursl 3K0JIOTHYECKUX (HaKTOPOB [TpuMeHUTH COOTBETCTBYIONIHE €CTECTBEHHOHAYYHBIE
B3anmozeiicTBuid. IlonoxuresnbHbIe 3HaHUS 19 OOBSICHEHUS ABJICHHUS OPHEHTHPOBATHCS B
B3aMOOTHOLICHHS. PasIMUHBIX  MCTOYHMKAX HMHQOpMaluu  (TeKcTe

y4ebHOro rocodus, HAYYHO-TIOMYJISIPHON
OTtpunaTenbHble B3aHMOOTHOIICHHS. nuTeparype, T — CroBApsX "
CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
Wnrepnere), aHaIN3UPOBATh nH}popManuio
pasiuuHBIX BUJIOB M (opM  mpencraBieHws,
KPUTHUYECKH OIEHWBaTh €€ JIOCTOBEPHOCTb H
HETIPOTHBOPEYNBOCTb.
24 OcHoBHBIE 9KOJIOTMYECKHE [TpuMeHUTH COOTBETCTBYIOIIHE €CTECTBEHHOHAYYHbIE

XapaKTEPUCTUKU IOMYJISLUMN.

3HAHUS 11 OOBSICHEHUS SBJICHNUS OPHEHTHPOBATHCS B
pPa3NUYHBIX HCTOYHHMKAax HWH(popMarmu (TEKCTe
y4ebHOTro mocodus, HAYYHO-TIOMYJISIPHON
JauTEpaType, 61OIOrIEeCKUX CIIOBapsAX u
CTPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B




UntepHere), aHAI3HPOBATH HHPOPMAIHIO
pa3IMYHBIX BHAOB M (OpM  IpelncTaBlICHUS,
KPUTHYECKH OLICHHMBaTh €€ JIOCTOBEPHOCTH U
HENPOTHBOPEYUBOCTb.

25 | Dxonoruueckue cooOIecTsa: [IpUMEHUTH COOTBETCTBYIOIIHE €CTECTBEHHOHAYYHbIE
€CTECTBEHHBIE M HCKYCCTBEHHBIE. 3HAHMS U1 O0BSCHEHHS SIBIICHNUSI OPUEHTUPOBATHCS B
pa3NMuHBIX ~UCTOYHMKAX uHpopmanmu  (TEKcTe
yaebHOTO mocoous, HAYYHO-TIOMYJISIPHON
JUTEpaType, OHOJIOTHYECKUX CIIOBapsX "
CIIPaBOYHMKAX, KOMIBIOTCPHBIX 0a3ax IaHHbBIX, B
Unrepuete), AHAITM3UPOBATH HH(MOPMALUIO
pasnMYHBIX BHAOB ¥ (GOpPM  IPEACTABICHUS,
KPUTHYECKH OLICHUBAaTh €€ JIOCTOBEPHOCTh H
HEMPOTHUBOPEYUBOCTD.

26 B3aumocBsI3b OpraHu3MoB B IIpuMeHUTH COOTBETCTBYIOLIUE €CTECTBEHHOHAYYHBIC
cooOiecTBax. 3ayer 1o Teme «OCHOBBI 3HaHUS 1 OOBSICHEHUS AABJICHUS OPHUEHTHPOBATHCS B
9KOJIOTHIY. pasNMYHBIX ~ MCTOYHHMKAX HHpOpManuu (TEKCTe

y4eOHOTrO nocoowus, Hay4YHO-TIOMYJISIPHOM
JUTEpaType, OHOJIOTHYECKUX CIIOBapsiX "
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax IaHHbBIX, B
UnrepHeTe), AHAITM3UPOBATh HHMOPMALUIO
pasnuuHBIX  BUJOB W (GOpM  IIpelCTaBiIeHHS,
KPUTHYECKH OLICHUBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTHUBOPEYUBOCTD.

27 [Tuimessie 1enu. DKOJIOTUIECKUE IIpruMeHUTH COOTBETCTBYIOIIME ECTECTBEHHOHAYYHbIE

MUpaMHUIBL. DKOJIOTHYECKask CYKLIECCHS.

3HaHUA J1JIsd 00BsACHEHUS SIBJICHHS OpPUCHTHUPOBATLCA B
Pa3INIHBIX HCTOYHUKaX I/IH(I)OpMaL[I/II/I (TGKCTG

yueOHOro ocoowus, HAy4YHO-TIOMYJISIPHON
JIUTEpaType, OMOIOTYEeCKUX CIOBapsAx "
CIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B
Wnrepnere), aHaIN3UpPOBATh nH}popManuio

pa3sNUYHBIX BHAOB W  (GOpM  NpPEACTaBICHUS,
KPUTHYECKH OLIEHUBaTb €€ JOCTOBEPHOCTb U
HEIIPOTUBOPEUUBOCTb.
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BnusHue 3arps3HeHMi Ha )KUBBIE
OPTaHHU3MBI.

[TpUMEHUTB COOTBETCTBYIOINE €CTECTBCHHOHAYYHBIC
3HaHUS 1 O0BSICHEHUS SBJICHHS OPHEHTUPOBATECS B
pPa3NUYHBIX HCTOYHHWKAaX HWHpoOpMammu (TEKCTe

y4eOHOro nocoowus, HAy4YHO-TIOMYISPHON
JauTeparype, OHONOTHYECKUX CIIOBapsAx u
CIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B
WutepHere), aHAJIU3UPOBATh nHpopManuio

Pa3IMIHbIX BUI0B n (1)OpM MpeaACTaBJICHUA,
KPpUTHUYCCKU  OLCHUBATH eé JAOCTOBCPHOCTL U
HEIPOTHUBOPCUYNBOCTD.

29 OcHOBBI panroHaIBHOTO [IpuMeHUTH COOTBETCTBYIOIIHNE €CTECTBEHHOHAYYHbIC
MPUPOJOTIONE30BaHNS. 3HAHMSA U1 OOBSACHEHHS SIBIICHNUS OPUCHTHUPOBATHCS B
pa3NMuHBIX ~UCTOYHMKaX uHpopmanuu  (TEKcTe
yueOHOro nocoowus, Hay4YHO-TIOIYJIIPHOU
JauTeparype, 6MOJIOrMYECKUX CIoBapsAx u
CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B
WutepHere), aHAJIU3UPOBATh uHpopManuio
pasNMUHBIX  BUIOB W (OpPM  TIpeNCTaBICHMS,
KPUTHYECKH OIEHWBaTh €€ JIOCTOBEPHOCTb H
HETIPOTHBOPEYNBOCTb.
30 OBosronus 6noctepsl. Tpyns [TpuMeHUTH COOTBETCTBYIONIHE €CTECTBEHHOHAYYHBIE
B.. BepHnaackoro. 3HaHUS 1 OOBSICHEHUS SABJICHHUS OPHEHTHPOBATHCS B
pa3IMYHBIX ~MCTOYHMKAX HMHPOpPMaIuu  (TEKCTe
y4ebHOro rocodus, HAYYHO-TIOMYJISIPHON
JauTEparype, 61OJIOrMYeCKUX CIIOBapsAx u
CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B
Wnrepnere), aHaIN3UPOBATh nH}popManuio
pasiMuHBIX  BUIOB W (QOpPM  TIpeNCTaBICHMS,
KPUTHUYECKH OIEHWBaTh €€ JIOCTOBEPHOCTh |
HETIPOTHBOPEYNBOCTb.
31 AHTpONIOreHHOE BO3JICHCTBIE HA [IpyMeHUTb COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE

o6uochepy.

3HAHUS 11 OOBSICHEHUS SBJICHNUS OPHEHTHPOBATHCS B
pPa3NUYHBIX HCTOYHHMKAax HWH(popMarmu (TEKCTe
y4ebHOTro mocodus, HAYYHO-TIOMYJISIPHON
JauTEpaType, 61OIOrIEeCKUX CIIOBapsAX u
CTPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B




UntepHere), aHAI3HPOBATH HHPOPMAIHIO
pa3IMYHBIX BHAOB M (OpM  IpelncTaBlICHUS,
KPUTHYECKH OLICHHMBaTh €€ JIOCTOBEPHOCTH U
HENPOTHBOPEYUBOCTb.

32 O0606menne y4aeOHOTO 0,5 AHanu3upoBaTbh, HHTEPIPETUPOBATh JAaHHBIE W
Matrepuajia JieNiaTh COOTBETCTBYIOIINE BBIBOJIBI.
BcnoMHHTP W NPUMEHUTH  COOTBETCTBYIOILHUE
«O0mas Guonorus» €CTECTBEHHOHAYYHBIE 3HAHMUS.
BBIABIATE  CBSA3b  MEXIy — NPOYUTAHHBIM U
COBPEMEHHOM PEeaIbHOCTBIO.
Hcnone30BaTh HHPOPMALMIO U3 TEKCTA
Ypok 3aKkpeIuieHus 3HaHUM. 0,5 AHanu3upoBaTh, HHTEPIPETUPOBATh JaHHBIE WU
AcIaTb COOTBETCTBYIOIHC BbIBOJbI.
BcnomauTh u MMPpUMCHUTD COOTBETCTBYIOIIUE
€CTCCTBCHHOHAYYHBIC 3HAHU.
BrisBaaTe CBA3b MEKITY MPpOYUTAHHBIM )41
COBPEMEHHOH PEeaIbHOCTBIO.
Hcnone30BaTh HHPOPMALHMIO U3 TEKCTA
33 | 3axmoueHue AHaIM3UpOBaTh, HWHTEPIPETHPOBATh JaHHBIE U
Jie1aTh COOTBETCTBYIOLHME BEIBOIbI.
Ypok 3aKkperieHus 3HaHHH. BcnoMHUT M NPUMEHHTH  COOTBETCTBYHOLIHE
€CTCCTBCHHOHAYYHBIC 3HAHU.
BrisBaaTs CBA3b MEKITY MPpOYUTAHHBIM nu
COBPEMEHHOI1 pEaJIbHOCTBIO.
Hcnonp30BaTh HHOOPMAIIHIO U3 TEKCTA
34 3axio4eHne AHanmm3upoBaTh, HHTEPIPETUPOBATh JaHHBIE W

Ypok 3aKperuieHus: 3HaHU.

A€IaTb COOTBETCTBYIOIHE BBIBOJBI.

BcnomauTh n MMPUMEHUTH COOTBETCTBYIOIIUE
€CTCCTBCHHOHAYYHBIC 3HAHU .

BrIsBiaTh CBA3b MEXKITY IMPOYUTAHHBIM )4
COBPEMEHHOI1 peaJIbHOCTBIO.

Hcnons3oBaTh I/IH(I)OpMaHI/IIO U3 TCKCTa




