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Pabouass mporpamma mo yueOHOMy mnpeamery «buomorus» (0a30BbIil ypOBEHD)
(mpenmeTHast obsacth «EcTecTBeHHO-HAYYHBIE MPEAMETHI») (Jlaiee COOTBETCTBEHHO —
nporpamMma o 6MoJI0ruu, OUOJIOTHS) BKIIOYAET MOSICHUTENIBHYIO 3aIHCKY, COAEp)KaHue
oOyueHusl, TUIAHUPYEMBIE pE3yJbTaThl OCBOCHMSI MPOTPaMMbl IO OHOJIOTHH,
TEMaTU4YeCcKOe TIIaHUPOBAHUE.

[TosicHuTenbHAs 3aMKMCKa OTpaXkKaeT OOUIME LENM W 3a/ayd MU3y4eHHUs OMOJIOTuH,
XapaKTePUCTHKY TMCUXOJOTUYECKUX MPEANOChUIOK K €€ H3yUeHHUI0 O0Yy4arolIMMHCS,
MECTO B CTPYKType y4eOHOro IUIaHa, a TaKXke MOAXOAbI K OTOOpY coaepiKaHus,
K OTIPEICIICHUIO TIAaHUPYEMBIX PE3yJIbTAaTOB.

Conepxannie  0oOyueHHs] pacKpbIBaeT CoJep)KaTelbHbIE JIMHUH, KOTOpbIC
npearaTcs A 00g3aTebHOTO M3YUYEHHUS B KaXKIOM KJIacce Ha YPOBHE CPEIHEro
oO1rero oOpa3oBaHusI.

[Inanupyemble pe3ysnbTaThl OCBOEHHUS MPOTpaMMbl MO OWOJIOTMM BKIIOYAIOT
JUYHOCTHBIE, METAaNpeAMETHBIE PE3yJbTaThl 32 BECh NEpUoa OOyueHHsS Ha YpPOBHE
cpemHero oOmero oOpa3oBaHHs, a TaKKe MPEIMETHBIC JOCTHXKCHHS O0ydarommerocs
3a KaKIbIH IO 00yUYEeHHUS.

INOACHUTEJIBHASA 3AIIMCKA

IIpu pa3zpaboTke mnporpaMmMbl MO  OHOJOTUU  TEOPETUUYECKYID  OCHOBY
JUIS ONIpECsICHUs] MOJIXO0J0B K (POPMHUPOBAHUIO COJAEPKaHUS Y4yeOHOro mpeaMera
«bunonorus» COCTaBWJIN: KOHIIENTYaJIbHBIE MIOJIOKEHHUS OI'oC COO
0 B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COJIep KaHus, Pe3yIbTaTOB OOYUYCHHS U TpeOOBaHUM
K YPOBHIO TIOJATOTOBKHM BBITYCKHHKOB, TOJIOKECHHUS 00 OOIMX IENSIX W TPUHIIMIAX,
XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro 001Iero oopa3zoBaHus
B Poccuiickoit deneparuu, a Takke MOJIOKEHHUS O crielupuke OMoyIoruu, e€ 3HaYCHUU
B MIO3HAHUH KUBOMW MPUPOJIBI K OOECTICUCHUH CYIICCTBOBAHUS YETIOBEYSCKOTO OOIIIECTBA.
CoryiacHO Ha3BaHHBIM TOJOKEHUSIM OIPEJCICHBl OCHOBHBIC (DYHKIIUM TPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

IIporpamma mo Ouosioruu maé€T MpEeACTaBICHHE O MeNsX, 00 oOmel crpaTeruu
oOy4eHHMs, BOCOUTAHUSI U Pa3BUTHS OOyYarOlIUXCsl CpPEACTBAMU Y4eOHOIO IMpeamera
«buonorusy, ompenensieT 00sS3aTeTbHOE MPEIMETHOE COJEPKAHUE, €ro CTPYKTYPY,
pacrpeeneHye o pasziesiaM U TeMaM, peKOMEHTyeMY0 MOCIeA0BaATEILHOCTh U3YUEHUS
y4eOHOTO MaTepHraia ¢ y46TOM MEKITPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, IOTUKH
00pa30BaTeILHOTO MPOIECCca, BO3PACTHBIX OCOOEHHOCTEH 00yUarOmnXCsl.

B mporpamme mo OHOJIOTHMH TaK)Ke YUHUTBHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM
JUYHOCTHBIM,  METalpEeIMETHBIM ¥  TPEIMETHBIM  pe3yJibTaraM  O0y4YeHUus
B (pOpMHUPOBAHUU OCHOBHBIX BHJIOB YYEOHO-TIO3HABATEIBHOU MEATEIHLHOCTH/Yyu4eOHBIX
JNEeUCTBUN 00yUarOIIMXCsl IO OCBOCHHIO COAEPKaHUsI OMOJIOTUUECKOT0 00pa30BaHUsI.

B nporpamme mo Ouosoruu (10—11 kmaccel, 0a30BBIM YpPOBEHb) peaiM30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3y4YeHUM OWOJOruu, Ornarojaps uYeMmy B Hel



MIPOCMATPUBAETCS HAMPABIEHHOCTh HAa PA3BUTHE 3HAHUH, CBA3aHHBIX C POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS, LIEHHOCTHBIX OpHEHTAIlMi  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIICHUS, PEACTABICHUI O 30pOBOM 00pa3e KM3HU U OepeKHbIM
OTHOILIEHWEM K OKpYXarllen npuponHou cpexne. lloatomy Hapsagy ¢ u3ydeHUEM
OOIIEONOOTUYECKUX TEOPHM, a TakKe 3HAHUN O CTPOCHUHU >KUBBIX CHUCTEM PA3HOIO
paHTa ¥ CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX TMPOIECCOB B IMporpamMme
10 OMOJIOTUHU Y/IeJIEHO BHUMAHUE UCTIOJIb30BAHUIO MOTYYEHHBIX 3HaHUN B IOBCETHEBHOM
YKU3HHM JUTSI PEIICHMS MPUKIIATHBIX 33714, B TOM YHCJIC: MPOPUIAKTUKHI HACTIEACTBEHHBIX
3a00JIeBaHUN 4YEJIOBEKA, MEIUKO-TEHETUYECKOTO0 KOHCYJIbTUPOBAHUS, OOOCHOBAHMS
HKOJIOTHYECKH 11€J1eCO00pa3HOro MOBEACHUSI B OKPYKaIOllel MPUPOIHON cpesie, aHaIu3a
BIUSHUS XO3SWCTBEHHOW JIEATCTLHOCTH 4YEJIOBEKa HAa COCTOSIHHUE TPUPOJHBIX W
HCKYCCTBEHHBIX JKOCHUCTEM. YCHWICHHE BHUMAaHUS K MPUKIATHON HaNpaBICHHOCTH
yueOHoro mnpeamera «buosorus» MNPOAUKTOBAHO HEOOXOIUMOCTBIO OOECIeYeHUs
YCIIOBHM TSI PEIICHHUs] OJHOW W3 aKTyaJIbHBIX 3a/1ad IIKOJBLHOTO OHMOJIOTHYECKOTO
oOpa3oBaHuUs, KOTOpasi mpejnoyiaracT (GopMUpOBaHHE Y OOYYAIOMIMXCS CIIOCOOHOCTH
aIaNTHPOBATHCS K M3MECHECHHSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Iporpamma 1m0 OWOJIOTHM SBJISETCS OPUEHTUPOM JUIsl COCTABJICHHS pPabOUYMX
porpamMm, aBTOPbI KOTOPBIX MOTYT MPEJIOKUTH CBOM BapHaHT IMOCJIEIOBATEILHOCTH
W3YUYCHUS M CTPYKTYphl Y4eOHOTO MaTepuaia, CBOE BHJCHHE IMyTell (GopMupoBaHUS
y oOyuatomuxcsi 10—11 kimaccoB mpeaMETHBIX 3HAHUN, YMEHUU U CIIOCOOOB y4eOHOI
NEATETLHOCTH, a TaK)Ke METOJMYCCKHX PEIICHWH 3a7ad BOCIUTAHUS W Pa3BUTHS
cpeacTBamMu yueOHoro npeameta «buonorus.

buonorus Ha ypoBHE cpemHero oOmiero oOpa3oBaHMs 3aHUMAeT BXKHOE MECTO.
Own obecnieunBaeT GOPMUPOBAHNE Y OOYUAIOIIMXCS TIPEICTABICHUN O HAYYHON KapTHHE
MHUpa, pacmdpsieT W 0000maeT 3HAHHWS O >KHUBOM NpHUpojae, €€ OTIUYUTEIbHBIX
NpU3HAKaX — YPOBHEBOW OpraHU3allMU W SBOJIOIHH, CO3MAET YCIOBHS ISl TTO3HAHUS
3aKOHOB JKMBOW TPHUPOJILI, GopMUpoBaHUS (DYHKIIMOHAIEHON T'PaMOTHOCTH, HAaBBIKOB
3I0pOBOTO M Oe30macHOro oopasza JKM3HH, YKOJOTHYECKOTO MBIIUICHHS, [ICHHOCTHOTO
OTHOIICHUS K KUBOH TIPUPOJIC U YETIOBEKY.

Bonpioe 3HaueHwe OMOJOTHS HMMEET TaKXKe I PEIIeHUS BOCIMUTATENbHBIX U
pPa3BUBAIOIIMX 33/lad CPEJAHET0 OOIero oO0pa3oBaHUs, COIUAIM3AIUN O0YUYaAIOIIUXCS.
N3yuenne Onosioruu o0ecreurnBaeT YCIOBUS JIs (JOPMHUPOBAHUS HHTEIICKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX W HWH(OPMAIIMOHHBIX HABBIKOB, JACTETUYECKON KYJIBTYpHI,
CIIOCOOCTBYET HMHTETpAIlMd OWOJIOTHYCCKUX 3HAHWU C TPEACTABICHUSAMH W3 JIPYTHUX
y4eOHBIX TIPEAMETOB, B YAaCTHOCTH, (U3UKH, XuMuu u reorpaduu. Hazpanubie
MOJIOKEHUS O TIPeTHA3HAUYCHUN y4eOHOTO npeameTa «bruomorusy» coctaBuim OCHOBY s
OTIpEeleNIeHUs] TOAXOA0B K OTOOPY U CTPYKTYPHPOBAaHHIO €r0  COACPIKaHMUS,
MIPEJICTABJIICHHOTO B MPOTpaMMe 1o OUOJIOTHH.

Ot16op conepxkanus ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMK KyJIbTypOCOOOPa3HOTO MOIX0/a, B COOTBETCTBUU C KOTOPHIM
oOydJaronyecs: JTOJKHbl OCBOUTH 3HAHUS M YMEHHUS, 3HAUMMBbIE NIl (OPMHUPOBAHUSA



oOIIel KyJNbTYphI, OMPECTSIONINE aJeKBaTHOE TOBEACHUE UYEJIOBEKAa B OKPYKAIOIICH
NPUPOTHOM Cpele, BOCTPEOOBAaHHBIE B TIOBCEIHEBHOW JKM3HH W TPAKTUYCCKOU
nestenpHocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HAHUU 3aHUMAIOT 3JIEMEHTHI
CoNepKaHMs, KOTOPBIE CIy>)KaT OCHOBOW I (POPMHUPOBAHUS TPEICTABICHUN
O COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHE MHpPAa M IEHHOCTHBIX OpPHEHTAIMAX
JUYHOCTH, CIOCOOCTBYIONIUX TYMaHU3AINHA ONOJIOTHIECKOTO 00pa30BaHU.

CTpyKTypupOBaHWE  COIEpXKaHUS  ydeOHOTO  MaTepuaja B IIporpamme
no OWOJIOTMM OCYIIECTBICHO C YYETOM TMPHOPUTETHOTO 3HAYCHHUS 3HAHUUN
00 OTIWYUTENBHBIX OCOOCHHOCTSAX JKMBOW TMPHUPOIBI, O €€ YPOBHEBOW OpraHU3aIluU
U 3BOJIIOLIUUA. B COOTBETCTBUU C 3TUM B CTPYKType yueOHoro mpeamera «buonorus»
BBIJICJICHBI CJIEAYIOIINE COJepKaTelibHble JUHUU: «buonmorus kak Hayka. Metoapbl
HayyHOTro To3HaHus», «KieTka kak Ouonoruueckas cucremay, «OpraHusMm Kak
ouosiormyeckas cucteMa», «Cucrema U MHOrooOpasve OpPraHMYEeCKOTO MHUPay,
«IBOJIIOLMS )KUBOU IPUPOJBD, « IKOCUCTEMBI U MPUCYIIAE UM 3aKOHOMEPHOCTI.

enb uzydyenus: yaeoHoro npeameta «bruonorus» Ha 6a30BOM YPOBHE — OBJIaJICHUE
OoOy4YaloImMUMHUCs 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHOW OpraHu3aluu >KUBBIX
CUCTEM pa3HOTO paHTra W MNPUOOpPETEHHWE YMEHHUI UCHOIb30BaTh ATU 3HAHUS
JJIsi TPAaMOTHBIX JIEUCTBUHA B OTHOIICHUU OOBEKTOB JKUBOW MPUPOABI U PEIICHUS
Pa3JIMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmxenue eI W3Y4YCHHUS y4eOHOro npeaMera «buonorus»
Ha 6a30BOM YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIICTYIONINX 3a/1ay:

OCBOCHHE 00YyYaIONTUMUCS CUCTEMbI 3HAHUNA O OMOJIOTUYECKUX TEOPHSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THUIOTe3aX, IMpaBuiax,  CIyXaluXx  OCHOBOWU
1u1st GOPMHUPOBAHUS MPECTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MUPa, O METOAaX
HAy4YHOT'O MO3HAHUS, CTPOCHHUH, MHOTOOOPAa3HH U OCOOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpTraHU3AlMM, BBIJAIOMIMXCS OTKPBITHSX M COBPEMEHHBIX HCCIIECIOBAHUSIX
B OMOJIOTHH;

dbopmupoBanue y  oOydYaromuxcs — MO3HABAaTEIbHBIX,  HWHTEJUICKTYaJIbHbIX
¥ TBOPYECKHUX CITIOCOOHOCTEH B MpOIecce aHalIn3a JaHHBIX O My TSAX Pa3BUTHsI B OMOJIOTHU
Hay4YHBIX B3IJISJ0B, UJEH U MOJIXOJ0B K M3YUYEHHUIO JKMBBIX CHCTEM PA3HOTO YpPOBHS
OpraHu3allNy;

CTaHOBJICHHE y OOyYarOIIMXCS OOIIeH KyIbTypbl, (DYHKIIMOHATHLHOW TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH W OILICHUBATH SIBJICHUS OKPY KAIOIIEro MHUpa >KUBOU
PUPOLI HA OCHOBAHHUY 3HAHUHN U OTBITA, MOTYUYEHHBIX NMPU U3YYCHUN OUOJIOTHH;

dbopMmupoBaHre y  0OydYaromUXCs yMEHUW  WUIIOCTPUPOBATH  3HAYCHHE
OMOJIOTMYECKUX 3HAHUW B TPAKTHUYECKOW JEATEILHOCTH YEJIIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTHIA,

BOCITUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS UYEITOBEKOM KHUBOM
MIPUPOJIbI, HEOOXOIUMOCTH O€PEKHOTO OTHOIIICHHS K HEM, COOTIOIEHUS S TUYECKUX HOPM
MIPU MIPOBEJICHUN OMOJIOTUYECKUX UCCIIEIOBAHUN;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUW JUISl TIOBBIIIEHUS  YPOBHS
HKOJIOTUYECKOM KYJIbTYpPbl, AJ11 (POPMUPOBAHUS HAYUYHOTO MUPOBO33PEHUS;



NpUMEHEHHE NPUOOPETEHHBIX 3HAHUW M YMEHUH B TIOBCETHEBHOM KHU3HU
JUISL OLIEHKH TIOCJIEACTBUM CBOEH EATEIBHOCTH 110 OTHOLIEHHIO K OKpY:KaloIlIel cpene,
COOCTBEHHOMY 370pPOBbIO, OOOCHOBaHME U COONIOJIEGHUE Mep MPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpenHero ooOmero oOpa3zoBanusi «buonorus», u3ydaemas
Ha 0a30BOM YPOBHE, SIBIISIETCA 0053aT€IbHBIM YUEOHBIM IIPEIMETOM, BXOASIINM B COCTAB
npeaMeTHoi obnacTu « EcTecTBeHHO-HAYYHbBIE TTPEIMETHD).

OOuiee 4KciI0 4acoB, pEKOMEHJOBAHHBIX ISl U3ydeHus Ouosoruun — 68 yacos:
B 10 xnacce — 34 yaca (1 gac B Heaenmo), B 11 kimacce — 34 yaca (1 yac B HeZlel0).



COAEPKXAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJiorusi Kak Hayka

buonorus kak Hayka. CBs3bp OWOJOTMU C OOIIECTBEHHBIMHU, TEXHUYCCKUMU
U IPYyTUMH €CTECTBEHHBIMU HayKaMmH, (pustocoueit, 3STUKOM, ICTEeTUKOM 1 TpaBoM. Poib
Oouonorun B (GOPMHUPOBAHUM COBPEMEHHOW HaydyHOM KapTuHbl wmupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metonbl MO3HAHMS >KMBOM NpHPOAbI (HAOIIOJEHUE, DKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccudukaius, MoieIMpoOBaHuE, CTaTUCTUYECKasi 00paboTKa TAaHHBIX).

Hemoncmpayuu:
llopmpemuwi: Y. Japsun, I'. Mennens, H.K. Konbios, /x. Yorcon nu @. Kpuk.
Tabauywl u cxemol: «MeTOJIbI TIO3HAHUS )KUBOW TIPUPOJIBI.

Jlabopamopnsie u npakmuueckue paoomoi:
[Ipaktuueckas padota Ne 1. «Mcnonp30BaHue pa3IMYHbIX METOJIOB MPU HU3yYECHHUU
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U UX OPraHU3AIUSsA

XKupble cuctembl (OMOCHCTEMBI) Kak MNpeaMeT Hu3ydeHus Ouosioruu. OTiaudue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHUCTEM M WX pa3HooOpaszue. YPOBHH OpraHU3aINU OHOCHCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIN, MNOMYJISIIMOHHO-BUIOBOM,
HKOCUCTEMHBIHN (OMOT€0LEHOTHYECKUH ), OMOCHEPHBIN.

Jemoncmpayuu:

Tabauyvr u cxemovl: «OCHOBHBIE PU3HAKH KU3HUY», « YPOBHU OPTaHU3AINH KUBOU
TIPUPOJIBI.

Obopyodosanue: Mmoaenb moJiekyibl JJHK.

Tema 3. XumMnyeckuii cocTaB U CTPOEHHE KJIETKH

XUMHAYECKHM COCTaB KJIETKA. XHUMHYECKUE DIIEMEHTBI: MAaKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalibHbIE BEILIECTBA.

DyHKIUH BOJBI U MUHEPAJIbHBIX BEIIECTB B KieTKe. [loaaepkanne 0CMOTHYECKOTO
Oananca.

benku. CoctaB u crpoeHue O€nKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHumble M 3aMEHHUMBbIE AMHUHOKHCIOTBHL. AMHWHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYphI OC€TTKOBON MOJIEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTpYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. bruonornueckue GpyHkimm 0IKOB.

depMmeHTHl — OMosornueckne KatanuzaTopbel. CTpoeHHEe (PepMeHTa: aKTHBHBIN
HEHTp, cyocTpatHas crieurduunocts. Kodepmentsl. Butamunbl. OTianunst GepMeHToB
OT HEOPraHWYECKUX KaTaIUu3aTOPOB.



VYrineBoabpl: MOHOcaxapuabl (TJIIOKO3a, pubo03a W AE30KCUpPH003a), JArcaxapuibl
(caxapo3a, JaKkTo3a) W  MOJHMcaxapuabl  (Kpaxmall, TIJIMKOTEH, IIeJUTI0JI03a).
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlunuzel: Tpuraunepuasl, Gochonunuasl, crepouisl. ['uapoduibHo-THIPOGOOHBIE
cBoiicTBa. buonormdeckue ¢yHkuuu aunugoB. CpaBHEHUE YTJIEBOAOB, OCJIKOB H
JIMITAJIOB KaK UICTOYHUKOB SHEPTUH.

Hyxneunnossie kucnotel: JIHK nu PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Crpoenne u ¢pynkuuu JHK. Crpoenune u dynkuuu PHK. Bunst PHK. AT®:
CTpoeHue U QyHKIIHH.

utonorus — Hayka o knetke. Kinerounas teopust — npumep B3aUMOJECUCTBUSA UIIEU
1 ()aKTOB B HAYYHOM MO3HAHUHU. METObl U3yUYEHUs KIIETKH.

Krnerka kak menoctHast »kuBas cuctema. OOIIMe NMPU3HAKK KIETOK: 3aMKHYTas
Hapy>kHass mMeMOpana, mosiekynbl JIHK kak renernueckuii ammapaT, cucTeMa CHUHTE3a
oenka.

Tunel KJIETOK: dyKapuoTH4YecKas W IMpokapuothyeckas. OCOOEHHOCTH CTPOCHUS
npokapuotnyeckou knetku. Kinerounas crenka 6akrepuil. CTpoeHne 3yKapuoTHUECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENIbHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYphl KJIETOK — KIETOYHAas CTEHKA, TIJIUMKOKAJINKC,
ux Qyskiuu. Ilnazmatuyeckas MemOpaHna, e€ cBoiictBa u (Gynkuuu. [lurormimazma
u e€ opra"ounpl. OnHomeMOpanHble opraHouabl kietku: JOIIC, ammapat ['onbaxw,
au30combl.  1loilyaBTOHOMHBIE OpPraHOMIBl  KIJIETKH: MHTOXOHJPHUH, IJIACTUABL.
[Tpoucxoxaenre MUTOXOHAPUM U TacTul. Buael mnactun. HememOpaHHbie OpraHOUIbI
KJIETKH: pUOOCOMBI, KJIETOYHBIN IEHTP, HEHTPUOJU, PECHUYKH, XTYTHKU. DYHKIUU
OpraHOMJIOB KJIETKH. BKiroueHusl.

SAnpo — perynatopHbld 1HeHTp kieTku. CTpoeHue sapa: siaepHas 000J0uKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BELIECTB B KJIETKE.

Jemoncmpayuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IlIBanun, M. Illneiinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Juacpammor: «PacripeieieHne XMUMUYECKUX JJIEMEHTOB B HEKUBOU IMPUPOJIE»,
«PacripeniesieHue XUMHUYECKHUX DJIEMEHTOB B )KUBOU MPUPOJIE».

Tabnuyvt u cxemwvr: «llepuogudeckas TabmWIa XUMHUYECKHX OJIEMEHTOBY,
«CTtpoeHre MOJIeKyJbl BOJbI», «buocuHTe3 Oenkay, «CTpoeHHE MOJEKYJbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenne monekynst ATO,
«CTpoeHue 3yKapuOTHYECKOW KIETKW», «CTpOEHHE >KMBOTHOU KiIeTKn», «CTpoeHue
pacTUTENIbHOM KIETKW», «CTpOCHHE MPOKApHUOTHUECKON KieTku», «CTpoeHue sapa
KIIETKWY, « YTIEBOABDY, «JIUIUIBI.

Obopyoosanue.: CBETOBOW MHKPOCKOM, OOOpyJOBaHUE [JIsi  MPOBEIACHUS
HAOMIONCHUM, W3MEpPEHUH, OKCIEPUMEHTOB, MHUKPOMpENnapaThl PACTUTEIbHBIX,
’KUBOTHBIX M OaKTEpUATIbHBIX KIIETOK.



Jlabopamopnvie u npakmuueckue padbomul:

JlabopatopHast padota Ne 1. «M3yueHue kaTanuTHUYECKOW aKTUBHOCTU ()EPMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTanaasbl)y.

Jlaboparopnas padota Ne 2. «3yueHue cTpoeHHs KIETOK PACTEHUM, )KUBOTHBIX U
OaKTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OIKUCAHUEY.

Tema 4. ) KusHeneATeIbHOCTh KJIETKHU

OOMeH BemiecTB, WIM MeTa0oau3M. AcCUMWIIIUSA (TJIaCTUYECKUM OOMEH)
U JACCUMWIALNS (PHEpreTHYecKuii OOMEH) — JBE CTOPOHBI €IWHOTO TpoIecca
Merabonmu3ma. Ponb 3aKOHOB COXpaHEHHS BEMICCTB W DHEPTUM B TTOHUMAaHUHU
MeTa0oIu3Ma.

Tunbl oOMeHa BemiecTB: aBTOTpPO(HBIM U rerepoTpodHsbii. Ponb depMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunTe3. CBeToBast U TeMHOBasi a3bl (porocuHTe3a. Peakiuu (orocuHTesa.
OddextuBHOCTh (hoTOCHHTE3a. 3HAaUeHUE HOTOCUHTE3a JUIs )KU3HU Ha 3emie. Biusuue
yCIOBUM cpeabl Ha (POTOCHMHTE3 W CHOCOObI TOBBIIMIEHUS €r0 MPOAYKTUBHOCTH
y KyJbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHHTE3Upylolue 0akTepun. 3HaUeHHE XEMOCUHTE3a JIJIs )KU3HU
Ha 3emJe.

OHepreTuueckuii oOMEeH B KIeTKe. PacrieruieHre BEIIeCTB, BbIJICIICHUE
U aKKyMYJIMPOBaHWE DHEPTUU B KIIETKE. JTallbl SHEPreTUYecKoro ooOMeHa. [mkonms.
bpoxenne wu ero Buabl. KucCIopogHOE OKHUCIEHUE, WIH KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiuu matpuyHoro cuntesa. ['enernyeckas undopmamms u JJHK. Peanuzanus
reHeTudeckol uHMopmanuu B KiIeTke. ['eHeTHYecKuid KOJ U €ro CBOICTBa.
Tpanckpuniust — marpuunbiii cuate3 PHK. Tpancnsiius — 6uocunTe3 Oenka. DTambl
TpaHcisiuu. KonupoBanue aMuHokucnoT. Poibs pubocom B OuocuuTese Oerka.

Hexnerounsie ¢Gopmbl KM3HH — BUPYCHl. VICTOpUST OTKpBITHUST BUPYCOB
(A.H. HBanoBckuit). OCOOCHHOCTH CTPOEHHUS U >KUZHEHHOTO IMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacteHuidl, KMBOTHBIX M UYEJOBEKA, BHI3HIBAEMBIC BUPYCAMHU.
Bupyc ummyHonmedunmra uenoBeka (BUY) — Bo3Oymurtens CIIMJla. OGparHas
TPaHCKPUIIIKSA, peBepTa3za U uHTerpasa. [Ipoduimaktuka pacnpocTpaHEeHUsT BUPYCHBIX
3a00JIeBaHUM.

JHemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, JI.1. UBanoBckuii, K.A. Tumupszes.

Tabnuyvr u cxemvl: «Tunsl mmTaHws», «Metadomm3m», «MHUTOXOHAPHUSY,
«JHepreTuueckuii  oOMeH», «Xjoportacty, «®Porocunresy, «Crpoenme JIHKY,
«Ctpoenre u (yHKIIMOHHpOBaHUE TeHa», «CuHTEe3 Oenka», «['eHEeTHYeCKUd KOI»,
«Bupyco», «baktepuodarm», «Crpoenue u xu3HeHHbIM 1ukia Bupyca CIIW]/Ia,
oakTepuodaray, «Permukarms JTHK.

Obopyoosanue: Moaenu-antuimkamuu — «Ynasoenue JHK wu  Tpanckpumniumsy,
«buocunres 0enka», «CTpoeHue KIETKu», Mojaenb cTpykTypsl JJTHK.



Tema 5. Pa3MHOKeHHe U HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB

KiteTouHbIi HUKII, WM )KU3HEHHBIN UK Ki1eTku. MaTepdasa u mutos. [Iponeccsl,
nporekatoume B uHTepdaze. Perumkanus — peakuust matpuuHoro cuureza JIHK.
CtpoeHne XpoMocoM. XPOMOCOMHBIN Ha0Op — KapUOTHIIL. J[UTIIIOMIHBIN W TalJIOWIHBIN
XpOMOCOMHBIE HaOopbl. XpomaTuabl. lluToMOrHYeckre OCHOBBI Pa3MHOXKEHUS U
WHJMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jlenenue knetkn — Muto3. Ctagun murtosa. [Iponeccel, mpoucxoasume Ha pa3HbIX
CTausIX MUTO3a. BUOJIOrnYeCKuil CMBICI MUTO3a.

[IporpamMmmupyemas ru0enb KIETKUA — aromTo3.

®opmbl pa3MHOKEHHSI OpPraHU3MOB: Oecronoe W monoBoe. Buasl Oecrosioro
pa3MHOXEHUS: JICJICHHE HaJABOE, IIOYKOBAaHHE OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHEe, BEreTaTUBHOE pa3MHOXEHUE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpraHU3MOB, €r0 3HAYECHHE TSl CEJIEKIUU.

[TosioBOE pazMHOKEHHUE, €T0 OTIANYUS OT OECIIOJIOTO.

Meito3. Cragum wmeio3a. I[lpoueccel, Npoucxonsdiine Ha CTagusix Meno3sa.
[ToBenenue xpomocom B Meno3e. KpoccuHrosep. buonornyecknii CMbICI M 3HA4YE€HHE
Meno3a.

['amerorene3 — mpouecc 00pa3oBaHUs IOJIOBBIX KIETOK Yy KUBOTHBIX. [losoBbie
JKeJe3bl: CEeMEHHUKU U sSMYHUKUA. OOpa3oBaHHME M Pa3BUTHE MOJIOBBIX KJIETOK — TaMeT
(cmepmaTto3ou, SUIIEKIETKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTU CTPOCHUS
ANLEKIETOK U ciepMaro3ouaoB. Omnonorsopenue. [Taprenorenes.

NunuBunyanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpHOHAIIBHOE  Pa3BUTHE
(omOpuorenes). JTanbl 3MOPUOHAIBHOTO PA3BUTUS Y TO3BOHOYHBIX >KUBOTHBIX:
npo0eHue, racTpyJsiLus, OPTraHOTEHE3. [TocTamOpuoHaIBEHOE pa3BUTHE.

Tunel MOCTAIMOPUOHAIBHOTO Pa3BUTHUS: MpPsIMOE, HENMpsMoe (JIMYMHOuYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (AKTOpPbI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOZICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 HBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJIMH Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyvst u cxemvl: «DOpPMBI  Pa3MHOXKEHHUSI OpraHuU3MOBY», «J[BoliHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PAaCTCHUNW», « BereraTuBHOE pa3MHOKEHUE PACTEHUINY,
«/lenenue ket 6aktepuii», « CTpOCHHUE MOJIOBBIX KIETOK», « CTPOSHUE XPOMOCOMBD,
«Knerounsii mukny, «Pemmkanus JJHK», «Mutosy, «Meio3y», «lIpsiMmoe u HenpsiMoe
pazBuTue», «l'aMeToreHe3 y MIIEKONUTAOIMINX M YeIOoBeKa», «(OCHOBHBIE CTaJUU
OHTOT€HE3a».

Obopyodosanue: MHUKPOCKOTI, MUKpOTpenaparhl «CrniepmMaTo30uabl
MJICKOIIUTAIOMIETO», <« SlMeKneTka MIICKONUTAIomero», «KapuoknHes B KJIETKax
KOpEIIKa JIyKa», MarHuTHAas MoJelb-anukanus «/lemenue knetkw», momens JIHK,
MoIeNTb MeTa(azHOl XPOMOCOMBI.



Jlabopamopuvie u npakmuyueckue pabomut:

Jlabopatopnas pabora Ne 3. «HabmrogeHne MmuTo3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa Ha TOTOBBIX MHKpPOIIpErapaTaxy.

JlaGoparopHas pabora Ne 4. «M3yueHue CTpoeHHUs MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOTIperapaTax».

Tema 6. HaciiencTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHetuku. Mcrtopus pa3BuTus Te€HETHKH. POib HUTOIOTHH
¥ SMOpHOJIOTUY B CTAHOBIIEHUU T€HETHKU. BKiIai pOCCUNCKUX U 3apyOEKHBIX YUEHBIX
B pa3BUTHE T€HETUKU. MeToabl reHEeTUKH (THOPUIOIOTUYECKHUM, ITUTOTEHETUYECKUM,
MOJIEKYJISIpHO-TeHETUYEeCKUil). (OCHOBHBIE TE€HETHMYECKHUE TMOHATHUS. [ eHeTudeckas
CHUMBOJIMKA, UCIIOJIb3yEMAsl B CXeMaX CKpPELIMBaHUM.

3aKOHOMEPHOCTHA HACJIEIOBaHUsI TPU3HAKOB, YCTaHOBJIEHHbIE [. MeHuenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH €IuHO-00pa3usi THOPUIOB MIEPBOrO MOKOJICHHUS.
[IpaBrii0 TOMHUHUPOBAHUS. 3aKOH PACILICIUICHHS NMPU3HAKOB. [ MIOTE3a YMCTOTHI TaMET.
[TommHOE M HEMOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe cKpelrBaHue. 3aKOH HE3aBUCUMOTO HACJeIOBaHUS IPU3HAKOB.
[{uToreHeTuyeckre OCHOBBI  JUTHOPUIHOTO  CKpPENIMBaHUA.  AHAIM3UPYIOIIEe
CKpemuBanue. Mcnoib30BaHWE aHANM3UPYIOUIETO CKPEIIMBAHUS JJISl ONPEACICHUS
re€HOTHUIIa OCOOHU.

CuerieHHOe HacnenoBaHue mnpu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapymieHue cuerieHus: FreHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas T€OpHUs HACIIEICTBEHHOCTH. | €eHETHUUECKHUE KapThl.

I'enetnka mnoma. XpOMOCOMHOE OINpPEACICHUE MOoJIa. AYTOCOMBI W TOJOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIE U reTeporaMeTHbIE OpraHu3Mbl. HaciienoBanue mprus3HaKkoB,
CUETUICHHBIX C TTOJIOM.

N3menunBOCTh. BUaBI HN3MEHUMBOCTHU: HEHACIIEACTBEHHAS U HACIEACTBEHHAs. Posb
Cpelbl B HEHACIICJICTBEHHON W3MEHYMBOCTH. XAapaKTEPUCTHKA MOAU(PUKAITMOHHON
W3MEHYMBOCTH. BapuanmoHHBIM psA M BapualMoOHHAas KpuBas. Hopma peakuumn
npu3Haka. KoJnuecTBEeHHbIE M KaY€CTBEHHBIE MPU3HAKKU U UX HOpMa peakiu. CBOMCTBA
MOAU(PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencrBennas, wWiM TEHOTUNHMYECKasl, W3MEHYMBOCTh. KomOuHaTHBHAs
W3MEHYMBOCTh. Mel03 U MOJIOBOM MPOIeCC — OCHOBA KOMOMHATUBHON M3MEHUYHMBOCTH.
MyTtanuonHasi u3MeH4YMBOCTh. Kitaccudukaius myTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacTora ¥ TOpUUMHBI MyTauuid. MyTtareHHble (aKTOphl. 3aKOH
TOMOJIOTHYECKUX PSAJIOB B HacCaeACTBeHHOU n3meHunBocTr H.M. BaBuiiosa.

BuesnepHnas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/Ibl TEHETHKU YEJIOBEKA!
reHeaJornuecKui, OJIM3HEIOBBINA, IUTOTCHETUYECKUH, OMOXUMHUYECKUN, MOJIEKYJISIPHO-
F€HETUYECKU . CoBpemMeHHoe ONPEECIICHUE TE€HOTHIIA: MOJTHOT€HOMHOE
CEKBEHHPOBAHWE, TCHOTUIIMPOBAHWE, B TOM uucie ¢ nomompblo [I[P-anamm3a.
HacnencrBennsie 3a001eBaHus YesloBeKa: reHHbIe 00J1e3HU, 00JI€3HU C HACIEICTBEHHON



IPEIPACIIONOKEHHOCThIO, XPOMOCOMHBIE Oosie3Hu. ComaTuyecKkue M TeHEepaTUBHBIC
myTauuu. CTBOJIOBBIE KJIETKU. [IpuHIMOBI 370poBOro 0o0pa3a *KU3HU, JTUArHOCTHKH,
npoQUIaKTUKA W JIEYCHHs] TEHETHYeCKUX Oone3Hel. Meauko-reHeTHuecKoe
KOHCYJIbTHPOBaHHE. 3HAYEHNE MEAUIMHCKON T€HETUKU B MPEJOTBPAILCHUN U JICYEHUU
TeHETUYECKUX 3a00JIEBaHUN YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: I'. Mengens, T. Mopran, I'. ne ®puz, C.C. UeTBepuKoB,
H.B. Tumodeer-Pecosckuii, H.M. BaBuios.

Tabauyvr u cxemvl: «MOHOTHOPHIHOE CKpPEUIMBAHME M €0 IUTOTCHETUYECKas
OCHOBa», «3aKOH PaCHICIUICHUSI U €ro IUTOTCHETHUYECKas OCHOBA», «3aKOH YHCTOTHI
rameT», «luruOpuaHoe ckpemmuBaHuey, «lluronormdyeckue OCHOBBI JUTHOPUIHOTO
CKpelMBaHus», «Menos», «B3anMoneiCTBUE aJUICNIbHBIX TE€HOB», «l'eHeTnueckue
KapThl PACTEHUM, JKUBOTHBIX W 4YENOBEKa», «l'eHernka mnosa», «3aKOHOMEPHOCTH
HAaCJIEJOBAaHHUsI, CLIETUIEHHOTO C MOJ0M», «KapHOTHUIIBbI YelIOBEKa U )KUBOTHBIX», «BUIIbI
u3MeHYuBoCcTH», «MoaudukanmonHas U3MEHYMBOCTh», «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpymni KpoBu», « MyTanimoHHas ©3AMEHUYHUBOCTHY.

Obopyoosanue:  MoJenU-amiUIMKaMM  «MOHOTHOPUIHOE  CKpEIIMBAHUEY,
«Henonnoe  gomuHMpoBaHue», «Jurmbpunnoe  ckpemmBanue»,  «llepekpéct
XpPOMOCOM», MHKPOCKOII M MHKporpenapar «/lposzodpuna» (Hopma, mytauuu (Hopmbl
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

Jlabopamopnwie u npakmuueckue padbomul:

JlaGoparopnas pabora Ne 5. «M3yueHue pe3ysnbTaTOB MOHOTHOPHIHOTO U
JUTHOPUTHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIpEnapaTaxy.

Jlaboparoprnas pabGota Ne 6. «M3yuenune MoauMUKAIMOHHONW W3MEHYHBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOY.

Jlabopatopnass padota Ne 7. «AHanu3 MyTanuil y Apo30(uiIbl Ha TOTOBBIX
MUKpOTIperapaTax.

[Tpaktraeckas pabota Ne 2. «CocTaBieHre 1 aHAIHU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesekuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekuus Kak HayKa ¥ IPOLECC. 3apOKACHNUE CENEKINH U TOMECTUKALUSA. Y YEHUE
H.W. BaBunoBa o meHTpax MPOUCXOKIACHUS M MHOTOOOpa3usl KyJIbTYPHBIX PACTECHUH.
[{eHTpBI MPOUCXOKICHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKUMU. MaccoBblii M HMHAMBHUIYaJIbHBI OTOOPHI
B CEJICKIMM pACTEHUM U KUBOTHBIX. OIll€HKa 3KCTepbepa. bIM3KOpOACTBEHHOE
cKkpenuBanue — UHOpuAUHT. Yucras nunus. CKpenmBaHue YMCThIX JIMHUM. ['eTeposuc,
wi rubpuaHas cwia. HepoicTBeHHoe ckpemuBaHue — ayTOpuauHr. OtaanéHHas
rubpuauzanus u e€ ycnexu. MICKycCTBEHHBIM MyTareHes3 M MOJy4YeHUEe MOJUIIIOUIOB.
JlocTrkeHus CeNIEKINN PACTEHNUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bHOTEXHOJIOTHSI KaK OTpaciib MPOU3BOACTBA. | '€HHAst HH)KEHepusl. DTallbl CO3AaHUs
pekomOuHanTHoit JIHK wu TpaHcrennnix opraHusMoB. KieTouHas WHXEHEpHs.



Kierounble KynbTypbsl. MHUKpPOKIOHAIBHOE pa3MHOKEHHE pacTeHud. KnonupoBanue
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OKOJIOTMYECKHE
u sTryeckue npodaemsl. MO — reneTndecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, U.B. Muuypun, I'./]. Kapneuenko, M.®. l1BaHoB.

Tabauywl u cxemwl: xapTa «LIeHTpBI IPOUCXOKIEHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pactenuit», «Ilopoapl MOMAmIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pPacTEHUI»,
«Otnanéunas rudpuanzanus», «Padotel akagemuka M.®. MiBanoBay, «Ilomurmionusy,
«O0bekThl  OuoTexHojorum»,  «KierouHnele  KyJAbTypbl W KJIOHHUPOBAHHEY,
«KoHCTpynpoBaHue 1 NepeHoC reHOB, XPOMOCOM.

Obopyoosanue: MyJsSKH TUVIOJOB U KOPHEIUIONOB IUKHUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repbapuii «CenbCKOX035CTBEHHBIE PACTEHUSD.

Jlabopamopnsie u npakmuueckue padoomoi:

Dkckypeust « OCHOBHBIE METOJIBI M IOCTUKEHHS CEJIEKIIMM PACTEHUN U dKUBOTHBIX
(Ha CENEeKIMOHHYIO0 CTaHIMIO, TJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIN YYacTOK,
B TEIUIMYHOE XO35HUCTBO, JJA0OPATOPUIO arPOYHUBEPCUTETA UIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. IBosonIHOHHAS OHOJIOTHUSA

[IpennochuIK BOSHUKHOBEHUS HBOJIOIMOHHON TEOPUU. DBOIIOLMOHHAS TEOPUS U
e€ MecTo B Omosioruu. BiusiHure 3BOTIOLIMOHHON TEOPUH HA PA3BUTHUE OMOJIOTUH U IPYTHUX
HayK.

CeugerenscTBa  3BOMOUMH.  llameoHTOoNmormyeckue:  MOCIEAOBATEIILHOCTH
MOSIBJICHUSI BUJOB B  TAJICOHTOJIOTHYECKOM  JIETOMHMCH, TEPEXOJHbIE  (OPMBI.
buoreorpadguueckue: cxoncTBo U paznnuue GayH u Gjaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U Pa3IHuus AMOPHOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX.  CpaBHUTEIIbHO-AaHATOMUYECKHUE:  TOMOJIOTUYHBIE,  AaHAJIOTUYHBIE,
PYJIIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OUOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX META0OJMYECKHX IyTeH Yy BCEX
OpPraHu3MOB.

OBomonnonHas teopust U. Jlapsuna. [Ipennockuiku BOSHUKHOBEHUS JapBUHU3MA.
JIBKyIMe CHUJIbI  DBOJIIONMH BUJAO0B 10 JlapBuHY (M30BITOYHOE pa3MHOKEHUE
Ipyd  OTPAaHUYCHHOCTH  PECYpCOB,  HeompenenéHHas  W3MEHYMBOCTh, OopbOa
3a CyIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunternueckas Teopus 3Bomonnn (CTI) u €€ OCHOBHBIE MTOJIOKEHHUSL.

Muxkpososonus. [Tonmynsuns kak eIMHUIA BUJA U SBOJIIOLIUH.

JBrxymue cuibl (pakTopbl) SBOTIONKN BUOB B IPUpOie. MyTarlmOHHBIN MTPOIIeCe
¥ KOMOMHATUBHAS U3MEHYUBOCTH. [lomysiiimonnbie BOIHBI U ipeiid reHoB. M3omsnus u
MUTpALUSL.

EctectBennslit 0TOOp — HanpaBstoui GpaxTop 3BotoIuu. DOpMbI €CTECTBEHHOTO
otoopa.



[Ipucroco6neHHOCT,  OPraHU3MOB  KaK  pe3yiapTar  3BoOJOIUH.  [Ipumepsr
IPUCIIOCOOIEHUH y OpraHu3MOB. ApoMop(03bl U UANO-a 1Al TALUH.

Bun u BunooGpazosanue. Kputepun Buga. OcHoBHBIE (HOpPMBI BUAOOOpA30BaAHUS:
reorpauyeckoe, IKOJIOTHYECKOE.

MakposBomtorusi.  dopmel  3BomronMM:  (UIETHYECKAs,  JAUBEPIrEeHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUY.

[IpoucxoxaeHne OT HeCNEUMAIM3UPOBaHHBIX MpeakoB. IIporpeccupytronias
crnenuanu3anusa. AJanTUBHAsA paguarius.

Jemoncmpayuu:

llopmpemui: K. Jlunneit, XK.b. Jlamapk, Y. Jlapsun, B.O. Koanesckuii, K.M. bap,
3. I'ekkenp, @. Mromnep, A.H. CeBepuos.

Tabauyvl u cxemvi: «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emiie», «3apoAbIlIn
MMO3BOHOYHBIX JKUBOTHBIX», «ApXEONTEpPUKC», «DopMbl OOPHOBI 3a CYIlIECTBOBAHHUEY,
«EctectBeHHBIN 0TOOP», «MHOroo0Opa3ue CoOpToB pacTteHuit», «MHorooOpasue mopo
KUBOTHBIX», «llomymsiimm», «MyTauMOHHAsT W3MEHYMBOCTBY, «ApPOMOP(O3bD»,
«anoanantamuny», «O0mas aereHeparus», «JIBuwxyime cuibl 3Bomonumn», «Kapra-
cxema wmapmpyrta nyremectsus Y. Japsuna», «boppba 3a cyliecTBOBaHUEY,
«IIpucnocobeHHOCTh OpPraHu3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«IKOJIOTHYECKOE BUI000pA30BAHUEY.

Obopyoosanue. KOIJIEKIIUSA HACEKOMBIX C Pa3IMYHBIMH THUIIAMH OKpPACKH, HaOOp
IJIOJIOB U CeMsiH, KoyuieKius «lIpuMepnl 3alIUTHBIX MPUCIIOCOOJICHUIN Y KUBOTHBIX),
Mozaenb «OCHOBHBIE HAMpaBICHUS HBOJIOIUNY, OO0BEMHas wmonaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX.

buoreorpaguueckas kapra mupa, Koyekius « DopMbl COXpaHHOCTH UCKOTIAEMbIX
JKUBOTHBIX W pPacTeHUid», Moaenb anmmkanus «llepekpéct Xpomocom», BIIaKHbIE
npenapatel  «Pa3Butne Hacekomoroy», «Pa3BuTue JATyLIKW», MHKpoOIpenapar
«/Ipozoduna» (Hopma, MyTaruu GOpMbI KPBLIILEB U OKPACKH TENA).

Jlabopamopnsie u npakmuueckue pabomoi:

Jlabopatropnass pabora Ne 1. «CpaBHeHHE BHUAOB 1O MOPPOJIOTHIECKOMY
KPUTEPUION.

JlabopatropHass pabora Ne 2. «OmnucaHue MPUCITIOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIHHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME M Pa3BUTHE KU3HH Ha 3emuie

JloHayuyHbIE TIPEICTABICHHS O 3apOXKACHUM KW3HHM. HayuHble ruUnoressl
BO3HMKHOBEHUS XKU3HHU Ha 3emiie: aOMoTeHe3 U MaHCrepMus. XuMUYecKast dBOJIOIHS.
AOHOTeHHBIN CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIBHOE
MOATBEPKACHUEC XUMHUYCCKOM H2BOJIONMH. HadanmbHple JTambl  OHOJIOTMYECKOM
sBomonuu. I'mnoreza PHK-mupa. ®dopmupoBanre MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NpOTOKIeTKU. [lepBbie kineTkm u ux s3Bomonusa. dopmupoBanue
OCHOBHBIX I'PYTIT )KUBBIX OPTaHU3MOB.



Pa3zButne »xu3Hu Ha 3emusie 1o s3pam U nepuoaam. Kartapxeil. Apxelickas
U IpoTepo3orickas Apbl. [laneo3oiickas spa u e€ mepuoabl: KeMOPHUICKHM, OPIOBUKCKUM,
CUIIypHUUCKNN, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3o30KcKkas 3pa u €€ MepUuoIbl: TPUACOBBIN, FOPCKHUM, MEIIOBOM.

Kalino3olickas 3pa u €€ nepuopl: MaJeoreHOBbI, HEOT€HOBBIN, aHTPOIOTEHOBBIM.

XapakTepucThKa KIMMAaTa M TEOJOTHYECKHX MporeccoB. (OCHOBHBIE 3Tarlbl
HBOJIIOIUU PACTUTENHHOTO U 5KUBOTHOTO MHUpa. ApoMOpd03bl y paCTEHUHN U KUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYTI JKUBBIX OPTaHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpaxeHue 3BoJaouud. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIIOLIMST  YeNOBEeKa. AHTpPONOJIOTHS Kak Hayka. Pa3BuTHe mpeacTaBiIeHHM
O MTPOUCXOXKJICHUH YesnoBeKa. MeTo bl u3ydeHust anTponorenesa. CXoCTBa U pa3aInydusl
YeJI0BEKa U )KMBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YEIOBEKA.

JIBkyuue cuiibl (akTopbl) aHTpornorenesa. HacniencrBeHHas U3MEHUYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBI 00pa3 >KWU3HU, U3TOTOBJIECHUE OPYAUM Tpyna,
MBIILJIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU SBOJIIOLMU 4YEJIOBEKA: aBCTPAIONUTEKH, UYenoBek
yMenbii, Yenosek npsamoxomsammi, YenoBek HeaHIepTaabCKui, YelnoBEK pa3yMHBIN.
Haxonku rckomaemMbIX OCTATKOB, BPEMsI CYLIECTBOBaHUA, 00JACTh PACHpPOCTPAHECHHS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY 1.

Yenoseueckue pacbl. OCHOBHbIE OONBIIME pACHl: €BpOINEOUAHAs (€Bpa3uiickas),
HErpo-aBCTpaJIOWIHAsE (PKBAaTOpHUabHAsI), MOHIOJIOWJIHAS (a3UaTCKO-aMEpPUKAHCKasl).
YepTbl NPHUCHOCOOJIEHHOCTH TMPEACTABUTENEH YENOBEYECKUX pac K  YCIOBHUSAM
cymectBoBanus. EnuncTBO yenoBeyeckux pac. Kpuruka pacusma.

Hemoncmpayuu:

llopmpemuwi: ®©. Penn, JI. [lactep, A.N. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabnuyer u cxemvi: «Bo3aukHOBeHHe CONMHEYHOM CHCTEMBI», «Pa3Butne
opraHu4yeckoro  mupa»,  «PactutenbHas ~ KiIeTka», <« KUBOTHas  KJIETKay,
«IIpokapuotuyeckas kierka», «COBpeMEHHasi CHCTEMa OpPraHUYECKOTO MHUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA U YEIIOBEKOOOPA3HBIX 00E3bsSIHY,
«OCHOBHBIE MECTa MAJCOHTOJIOTMYECKUX HAXOMIOK MPEJIKOB COBPEMEHHOIO YEJIOBEKAY,
«/lpesHenmme mroan», «JpeBHue momm», «llepBble  COBPEMEHHBIC  JIHOJINY,
«YenoBeueckue paco».

Obopyoosanue.: mynsiku «lIpoucxoxaenne denoBeka» (OIOCTHI aBCTPATIONMUTEKA,
MUTEKAHTPONa, HeaHAepTallblla, KPOMAHBOHIIA), CICNKH WIM W300paKeHHUs] KaMEHHBIX
opyauii  TepBOOBITHOrO  4YesnoBeka  (KaMHHU-4onmepsl,  pyousa,  ckpeOia),
rCOXpPOHOJIOTHYECKAsT TalnuIa, KOJUICKIUS «DOpMbl COXPAHHOCTH HMCKOIAEMbIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopnwie u npakmuueckue padbomul:
[IpakTuyeckas pabora Ne 1. «/3yueHue HCKOMAEeMbIX OCTAaTKOB pPAaCTEHUU
Y )KUBOTHBIX B KOJUICKLIUAX).



DKCKypcust « BOIIOLNS OPraHUYECKOTo MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WU KpaeBeAYECKUM My3eit).

Tema 3. Opranu3mbl U OKpY:Kalolas cpena

OKOJIOTHsI KaK HayKa. 3aJaud M paslesbl 3KOJOTMH. METOIbl 3KOJIOIMYECKUX
UCCIIENOBaHUN. DKOJIOTNYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3MYyLIHas, [OYBEHHas,
BHYTPHUOPTraHU3MEHHAs!.

Okonorudeckue  Qakropel. Kmaccupukaumus — 3KoJorudyeckux — (pakTopos:
abuoTnyeckre, OMOTHYECKHE U aHTPOIOTeHHbIe. J[elicTBUE 3KOMOTHYecKuX (haKTOpOB
Ha OPTaHU3MBI.

AOGuoTtnueckue (akToOpbl: CBET, TEMIIEpaTypa, BIAKHOCTb. POTONEPUOIU3M.
[TpucniocoOneHust OpraHu3MoB K JEUCTBUIO a0MOoTHUYECKUX (akTopoB. buosnornueckue
PUTMBL.

buotnueckue ¢akTopel. Buapl OMOTHYECKMX B3aUMOJEHCTBUNA: KOHKYpEHLUS,
XUIIHUYECTBO, CUMOMO3 U ero (opmel. [lapasutusMm, koomepamusi, MyTyajau3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAINU3M, HEUTpaIU3M.
3HaueHHe OHMOTMYECKHMX B3aUMOJECUCTBUI i1  CYUIECTBOBAaHUA  OPraHU3MOB
B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKH NOMyIsuuu. OCHOBHBIE [TOKA3aTENN MOITYJISIIUM:
YUCIIEHHOCTD, IIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpauus. /[nHamuka
YUCJIEHHOCTH TOITYJISIUUN U €€ PEryJIALus.

Hemoncmpayuu:

TIopmpemeoi: A. I'ym6onpar, K.®. Pynbe, O. ['ekkens.

Tabnuyer u cxemvi: xapta «llpupomnsie 30HBI 3eMin», «Cpeabl OOHUTaHHUS
opranusmoBy», «®Portonepuoausm», «llomynsunm», «3aKOHOMEPHOCTH  POCTa
YUCJIICHHOCTHU NOMYJSIUU HHAY30puu-Ty penbkuy, «IlurieBsie memm.

Jlabopamopnsie u npakmuueckue padoomoi:

JlaGoparopras pabota Ne 3. «Mopdomornyeckue OCOOCHHOCTH pacTEeHUM
13 pa3HbIX MECT OOUTAHUS.

Jlabopatopuasi pabora No 4. «BnusHue cBeTa Ha POCT M pPa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padora Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUI Pa3HBIX BHJIOB
pACTEHUIN.

Tema 4. CoolOmiecTBa ¥ 3K0JI0rH4eCKHE CHCTEMbI
CooOmiectBo  opranu3smMoB — OuoneHo3. CTpykTypsl OHOLIEHO3a: BUIOBa,
pOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buasi-nomuHanTsl. CBsi3u B OMOIIEHO3E.
Dkosiornueckue cucteMsl (3xocucTemsl). [loHsTHE 00 3KOCKHCTEME M OMOTEOIIEHO3E.
@OyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOIYLIEHTbI, KOHCYMEHTbI, PEAYLEHTHI.
KpyroBopoT BeliecTB u MOTOK IHEPTUM B IKocucTeMme. Tpodudeckue (MUieBbie) ypoBHU
skocucTeMsbl. [Iuiessie nenu u cetu. OCHOBHBIE TIOKA3aTeNIM HIKOCUCTEMBI: Onomacca,



OPOAYKIHMS. OKOJOTUYECKHWE MUPAMUJBL: MPOAYKLUUH, UYHUCICHHOCTH, OHOMAcCHI.
CBoOCTBa DKOCHCTEM: YCTOMYHUBOCTh, CAMOPETYJIIAINS, pa3BUTHE. CyKIlecCusl.

[IpuponHble 3KOCHUCTEMBI. DKOCHUCTEMBI 03Ep W pPEK. DKOCHCTEMa XBOWHOTO
WJTA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIC HKOCUCTEMBEI. ATPOIKOCHCTEMBI. YpO03IKOCUCTEMBI.
buonornueckoe n Xx031iCTBEHHOE 3HAYCHUE arPO3KOCUCTEM H YPOOIKOCHCTEM.

buopasnoobOpasne kak (akTop yCTOWYMBOCTH dKocucteM. CoxpaHEHHE
OHMOJIOTHYECKOTO pa3HOOOpasus Ha 3eMIle.

Yuenne B.W. Bepnanckoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa 6nochepsi.
Kusoe BemectBO W ero QyHkuuu. OcobeHHOocTH Ouochepsl Kak TJI00ATbHON
AKOCUCTEMBI. /[[nHaMuueckoe paBHOBECHE U oOpaTHas CBsA3b B Orocdepe.

KpyroBopoTs! BemiecTB 1 OHOr€0XUMHUYECKHE ITUKIIBI AIEMEHTOB (YIJIepoa, a30Ta).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBo B Ouocdepe 3emiin. AHTPOIOTEHHbIE M3MEHEHUs1 B Ouocdepe.
['mo0anbHbIE IKOIOTHUECKHUE POOIIEMBI.

CocyiiecTBoBaHHE IPUPObI U YesoBeuecTBa. CoxpaHeHne Onopa3HooOpasus Kak
OCHOBa ycTonumBocTH Omocheprl. OCHOBA paIOHATBHOTO YIPABICHUS MPUPOIHBIMU
pecypcaMu U UX UCHOJIb30BaHUE. JJOCTHKEHUST OMOJIOTUY U OXpaHa MPUPOIbI.

Jemoncmpayuu:

Hlopmpemuwi: A.JIx. Tencnu, B.H. Cykaués, B.. Bepnanckuii.

Tabnuyet u cxemwvr. «llumeBsie nenm», «buorEeHO3: cocTaB W CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemn muTaHUA», «IKOJOTHYECKAS MHUPAMUIAY,
«buochepa u yenoBek», «IKOCHCTEMa HIMPOKOIUCTBEHHOTO Jieca», «IKOCHCTEMA
XBOMHOTO Jecay, «broneno3 BonoéMa», «ArpoueHos», «lIpuMepHbie aHTPONIOTEHHbIE
BO3JCUCTBUS Ha Npupoay», «BaxHeWlMe HCTOYHUKM 3arpsi3HEHUsI BO3JyXa U
IPYHTOBBIX BOA», «llouBa — BakHelmias cocrtaBistomas Ouocdepbr», «DakTops
nerpanganuu mouBy, «llapaukoBsiil a3¢dexTy, «DakTopsl paIMOAKTUBHOTO 3arpsS3HEHUS
ouochepr», «Obmas crpykTypa 6uocdepsi», «Pacrnpoctpanenue xu3au B buocheper,
«O30HOBBIN 3KkpaH Ouocheps», «Kpyrosopor yriepoma B Ouochepe», «Kpyrosopor
a30Ta B PUPOIEY.

OO6opynoBanue: MojeNb-anIuIMKanus «Tunuuaeie  OMOIEHO3BI», Trepbapuii
«PacturenbHpIe CcOOOIIECTBa», KOJUICKIMH «bHoleHo3», «BpemuTenn BaKHEHIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», TepOdapuud M KOJUICKIIMHM PACTCHHN W >KUBOTHBIX,
MpUHAJJISKAIIME K Pa3HbIM JKOJIOTHYECKMM TrpynmnaM oJHOoro Bujaa, KpacHas kHura
Poccuiickoit @enepanuu, n300paskeHUsI OXPaHSIEMbIX BUJOB PACTCHUN U KUBOTHBIX.




INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
1O BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO ycraHaBIMBaKOTCS TPeOOBAaHUS K pe3yJibTaTaM OCBOCHHS
OOyJaromMMHCST  TIPOTpaMM  CPEIHETro  Oo0mmero  oOpa3oBaHUS:  JTUYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YyJBTATOB OCBOCHUS TmpeaMera «buonorus»
BBIJICJICHBI CJICAYIONIUME COCTaBIJISIIONIME: OCO3HAHHWE OOYYaIOIIUMHCS POCCHUHUCKOM
IPaXIAHCKOM MACHTUYHOCTU — TOTOBHOCTHM K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU
Y CaMOOIIPE/ICTICHUIO, HAJTMYue MOTUBALIUU K OOYYEHUIO OMOJIOTHH, 1IeJICHAPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE KIIIOUEBBIX IICHHOCTEH U
UCTOPUYECKUX  TPAAMIMN  pa3BUTUS ~ OWOJOTHYECKOTO  3HAHMS, TOTOBHOCTh
U CIIOCOOHOCTHh O0YYarOIIUXCsl PYKOBOJCTBOBATHCS B CBOEH NIEATEIHBHOCTH IIEHHOCTHO-
CMBICIIOBBIMU yCTAaHOBKAaMHU, MPUCYIIUMH CHCTEME OHOJIOTUYECKOro 00pa3oBaHUs,
HaJIMYue SKOJOTMYECKOIO IMPABOCO3HAHUS, CIOCOOHOCTU CTABUTH IEJIH U CTPOUTH
YKU3HECHHBIE IIJIaHBI.

JIndyHOCTHBIE pE3yabTaThl OCBOCHHUS Tmpeamera «buonorus» pocturaroTcs
B CIMHCTBE YYeOHOW W  BOCHIHUTATENBHON JESATEIBHOCTU B  COOTBETCTBUU
C TPAAWLIMOHHBIMH POCCUHUCKUMH COIMOKYJIbTYPHBIMU, MCTOPUYECKUMHU U JTYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, TPHUHSATHIMH B OOIIECTBE NpaBWIAMH W HOPMaMu
MOBEJCHUS W CIOCOOCTBYIOT TMpoOIlecCaM CaMOTO3HAHUS, CaMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHS BHYTPEHHEW MO3MIMU JIMYHOCTH, MATPUOTU3MA, YBAKECHUS
K 3aKOHY M MPaBOIOPAZKY, YEJIOBEKY TpyJda U CTapLIeMy MOKOJEHHIO, B3aUMHOTO
YBOKEHUSI, OEPEKHOrO OTHOIIEHUS K KYyJbTYPHOMY HAaCJEAUI0O U TPATULUSIM
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickon d@enepanuu, OpUpPOAE U OKPYKAIOIIEH
cpexe.

JIngyHOCTHBIE pPE3yJbTaThl OCBOCHUS Y4Ue€OHOTO mpeaMera «bUONOTHsS» TOJKHBI
OTpaxxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIIMXCA  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO O0OIINecTBa, PACHIMPEHUE >KU3HEHHOTO ONBbITa W OMbITa
JESITEILHOCTH B TMPOLIECCE peaU3allii OCHOBHBIX HAIPaBJICHUNA BOCIUTATEIbHOU
JESITENbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpakaIaHCKOro BOCIIMTAHMS:

C(OPMHUPOBAHHOCTh TPAKIAHCKOH MMO3UIMH OOYyYaromerocss KaK aKTHBHOTO
Y OTBETCTBEHHOTO YJICHA POCCUICKOTO 00IIIeCTBa;

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX TpaB W OOsS3aHHOCTEH, yBaKEHHE 3aKOHA
¥ TIPABOTIOPS/IKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPH CO3[aHUU YUYEOHBIX
MPOEKTOB, PEIICHUN YUEOHBIX U MO3HABATENbHBIX 3a7a4, BHIMOJIHEHUH OUOJIOTHMYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPENENATh COOCTBEHHYIO MO3MUIMIO MO OTHOLICHHUIO K SIBJICHHSM
COBPEMEHHOU XKU3HHU U OOBSICHITH €€;

YMEHHE YYHUTHIBaTh B CBOUX JICHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJIe C pa3HBIMU YOEXKICHUSMH, KYJIbTYPHBIMH IICHHOCTSIMH H
COLIMAJIbHBIM IIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOI'O BBINOJIHEHUS YUEOHBIX,
II03HABATEIIBHBIX U MCCIIENOBATEIILCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIECHUS K MHEHHUIO
OIIIOHEHTOB IIPHU 00CYK/IE€HUU CIIOPHBIX BOIIPOCOB OMOJIOIMUECKOT0 COJEPKaHUS;

TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOM E€ATEIIbHOCTH;

2) MaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TpakAaHCKOW HWJIEHTUYHOCTH, NATPUOTU3MA,
YBAKEHHUSI K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH Iiepen PoamHou, ropaoctu
3a CBOM Kpal, CBOO PoanHy, CBOM S3BIK M KyJbTYypY, IPOIUIOE M HACTOSIIEE
MHOI'OHAIMOHAJIBLHOIO Hapoaa Poccuuy;

LIECHHOCTHOE OTHOUIEHWE K MNPHUPOJHOMY HACIEAWI0 W IaMSITHUKaM IPUPOJIBI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUMCKUX Y4EHBIX B CTAHOBJICHHE U PA3BUTHE
OMOJIOTMH, TTOHUMAHUS 3HAUY€HUs OWOJIOTMU B MO3HAHUU 3aKOHOB MPUPOJBI, B XKU3HU
YeJI0BEKa U COBPEMEHHOIO 00IIECTBa;

uaeiiHas yOeXIEHHOCTb, TOTOBHOCTb K CIy>)KeHHIO U 3amure OteyecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:
OCO3HaHUe IYXOBHBIX LEHHOCTEN POCCHICKOTO Hapoaa;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO IMOBEICHHUS,
CITIOCOOHOCTh  OIIEHMBATh CHUTYallMil0 W IPUHUMATh OCO3HAHHBIC pEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;
OCO3HaHME JJUMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;
OTBETCTBCHHOE OTHOIICHHUE K CBOMM POJMUTEIAM, CO3IAaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTHS INEHHOCTEW CEMEHWHOW >KU3HU B COOTBETCTBHUM C TPAAULIUSIMU
HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYash OCTETHKY OBbITAa, HAYYHOIO M
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/ia, OOMIECTBEHHBIX OTHOIICHHUH;

MOHUMaHKE SMOIMOHATIBHOTO BO3JACHCTBHS JKMBOW MPUPOABI M €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKCHHUIO B pa3HbIX BHIaX HCKYCCTBA, CTPEMJICHUE MTPOSBIIATh
Ka4eCTBa TBOPUYCCKOM JIMYHOCTH;



5) ¢pusmyeckoro BocnuTaHHS, (OPMUPOBAHMA  KYJBTYPbl  310pPOBbA W
IMOLMOHAIBHOIO 0J1ATONOTY YU :

MOHMMAaHHUE U pealu3anus 3J0pOBOr0 M 0e30macHOro odpasa >KU3HH (30pOBOE
MUTaHuE, COONIOJCHUE TUTMEHUYECKUX MpaBUi U HOpPM, COalaHCHPOBAHHBIM PEXKUM
3aHATUN U OTJIBIXA, PETYJsipHas (pU3nYecKasi akTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MYECKOMY U MCUXUYECKOMY
3JI0POBBIO;

NOHUMaHUE [EHHOCTH MPAaBUJI UHAMBUAYAIBLHOTO U KOJUIEKTUBHOIO 0€30MacHOIrO
MOBEJCHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIHOJIEH;

OCO3HaHWE TMOCIEACTBUH M HENPUATHS BPEIHBIX MPUBBIYEK (YNOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) TPya0OBOIr0 BOCIIMTAHHA:

TOTOBHOCTbH K TPY/y, OCO3HAaHNE IIEHHOCTH MacTepCTBa, TPYA0TI00HE;

TOTOBHOCTh K AKTUBHOM JI€ATEIBHOCTU TEXHOJOTMYECKOM U COLMAIbHOU
HAIpaBJIEHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATb M CaMOCTOSITEIbHO
BBITIOJHATH TaKyIO JESTEIIbHOCTD;

WHTEpEC K pasnuyHbiM cdepaM NpodecCHOHATBHON AEATEeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOP OyAylIell nmpodeccun U peaau30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHUIO U CAaMOOOPa30BaHUIO Ha MPOTSHKEHUU
BCEH JKU3HU;

7) IKOJOTHYEeCKOr0 BOCIUTAHUS:

AKOJIOTUYECKU LEIECO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HWCTOYHHUKY >KH3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHHE  YPOBHA  JKOJOTMYECKOW  KyJbTYpbhl: NPUOOpPETEHUE  OIbITa
MJIAHUPOBAHUS TTOCTYNKOB M OLUEHKH UX BO3MOXHBIX MOCIEACTBUH ISl OKPYIKAIOIIEH
Cpebl;

OCO3HaHWE TJIOOAIBHOIO XapakTepa OHKOJOTMYECKMX NpoOieM U myTedl ux
peLIeHNS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHUOOpETaeMble MPU U3YYEHUU OMOJIOTMM 3HAHUS U
YMEHUS TIPU PEUICHUU MPOOJIeM, CBSI3aHHBIX C PAIMOHAILHBIM MPHUPOIOIIOIH30BAHUEM
(cobmrofeHne TpaBWi TIOBEACHHS B TPUPOJE, HAMPABICHHBIX HA COXpaHEHUE
paBHOBECHSI B DKOCHCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM, Orocheps);

AKTUBHOE HEINPUATHE AEWUCTBUNM, MPUHOCAIINX BPEN OKPYKAKOIIEH MNPUPOIHOU
cpele, yYMEHUE MPOrHO3MpOBaTh HEOJAronpUATHBIE 3KOJOTHYECKHE TMOCIEeICTBUS
MPEANPUHUMAEMBIX JEUCTBUN U MPENOTBPALIATh HX;

HaJlMYue PAa3BUTOTO0 HKOJOTHMYECKOTO MBIIUICHHS, SKOJOTMYECKONW KYJIbTYpHI,
OMbITA JIESITEBHOCTH SKOJOTHYECKON HANpPaBICHHOCTH, YMEHHUSI PYKOBOICTBOBATHCS
UMU B TI03HABAaTEJIbHON, KOMMYHHMKAaTUBHONH M COLMAJIBHOM MpaKTUKE, FOTOBHOCTHU
K YYaCTHIO B TPAKTUYECKOM AESATENBHOCTH IKOJIOTHYECKON HAPaBIEHHOCTH;



8) meHHOCTH HAYYHOTO MO3HAHHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOM IPaKTUKHU, OCHOBAHHOIO Ha JHAJIOTe KyJbTYyD,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUPE;

COBEpLICHCTBOBAHUE SA3BIKOBOM W YHUTATENbCKOM KyJIbTYpbl KaK CpEACTBa
B3aMMOJEHCTBUS MEXKY JTHOAbMH U ITO3HAHUS MUPA;

OHMMaHue crienu UKy ONOJIOTUY KaK HayKH, OCO3HaHUs €€ poJii B JOPMUPOBAHUU
pPAaMOHAIIBHOTO HAYYHOIO MBIIUIEHUS, CO3JaHUU LEJOCTHOIO MPEICTaBICHUS
00 OKpy’KaroIllleM MUpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKa U OOILECTBA, B MIO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIICHUH NPoOJieM COXpaHEHHsS MPUPOTHOTO
paBHOBECHS;

yOexnEHHOCTh B 3HAYMMOCTHM OHOJIOTUM ISl COBPEMEHHON LMBUIIM3ALUU:
oOecrieyeHuss HOBOTO YPOBHS pPa3BUTHS MEIULHMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX peIIaTh PECYpPCHbIE MPOOJIEMbI pa3BUTHS YEJIOBEUYECTBA,
noucka MIyTeH BbIXOJA M3 IJI00AJbHBIX 3KOJOTHYECKHX Mpo0ieM H oOecnedyeHus
nepexoga K yCTOMYMBOMY DPa3BUTHIO, PALIMOHAJIBLHOMY HCIOIb30BAHUIO MPHPOIHBIX
pecypcoB U (HOPMHUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHHH OMOJOTMYECKUX 3HAHWUN B LENSIX MOBBIIIEHUS
oOmiel KyJIbTypbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4acTu
(YHKIMOHAIBPHOW TPaMOTHOCTH oOydarolmuxcs, (OpMUPYEeMOMl TMpH HU3y4YEHUU
OMoI0THH;

NOHMMAHHE CYIIIHOCTH METOOB IT0O3HAHUS, UCIIOJb3YEMBIX B ECTECTBEHHBIX HAyKax,
CIIOCOOHOCTH KCIOJIb30BaTh MOJIyYaeMble 3HAHMS JIJIS aHAJIM3a U OOBSICHEHUS SIBJICHUI
OKPYXaIOIlEr0 MHpa W MPOUCXOASIIUX B HEM HW3MEHEHUH, YMEHHE JeNaTh
O00OOCHOBaHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAy4YHbIX (DAaKTOB M HMEIOLIUXCA JaHHBIX
C LIEJIbIO TIOJTYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO UCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS 1JIs PEILIECHUS
npo6JieM B PEANIbHBIX KU3HEHHBIX CUTYAIIUAX;

OCO3HaHWE LEHHOCTH HAy4YHOW JI€ATEIbHOCTH, TOTOBHOCTb OCYILECTBISATH
IIPOEKTHYIO M MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHINBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CITIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CAaMOOOPA30BaHUIO,
K aKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAaHUW MO OMOJIOTUU B COOTBETCTBUHU C )KM3HEHHBIMU
NOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIBTATHBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUA YyuyeOHoro mpenmera «buonorus»
BKJIFOYAIOT: 3HAUMMble IS (OpMUpOBAHUS  MHUPOBO33PEHHUS  OOYyUAIOUIUXCS
MEXKIMCHMIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIlIeHAYyUYHbIE TIOHATHS, OTpaKarolue
I[EJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHEIU(UKY METOI0B TTO3HAHUS, UCTIOIH3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTrus, SIBJICHHUE, MPOIECC, CUCTeMa, HayUHbIN
dbakT, TPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIIECIOBaHUE,



HaOJI0/IeHUE, U3MEPEHUE, IKCIEPUMEHT U APYTHUX), YHUBEpCaIbHbIe yUeOHbIE EHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHMKAaTUBHBIE, PETYJISITUBHEBIE), o0ecreunBaronye
dbopmupoBaHre (PYHKIIMOHAIBHOW T'PAMOTHOCTH W  COLMAIBHON  KOMITCTCHIIUA
oOy4Jaronuxcs, CIIOCOOHOCTD oOyyJaronmxcs HCII0JIb30BaTh OCBOCHHbIE

MEXKIMCIUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS U YHHUBEpPCAIbHbIE YUYCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLMAIBHOMN ITPAKTHUKE.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE YUeOHbIEe HeCTBUS
Bba3oBnle Jornueckue 1eMCTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U AKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

UCII0JIB30BAaTh MPU OCBOCHHMM 3HAHUM NMPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAIU3a,
CUHTE3a, CPaBHEHUS, Kilaccu(UKaluu, 000011IEeHNs ), pACKPbIBATh CMBICII OMOJIOTUYECKUX
NOHATUHN (BBIACNATh MX XapaKTepHbIE MPHU3HAKH, YCTAHABIMUBATH CBSI3U C JPYTUMH
MOHSITUSIMH );

ONPENENATh LENH JEATEIbHOCTH, 3aaBasi apaMeTPbl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTB PE€3YJIbTaThl IEATEIBHOCTH C IIOCTABJICHHBIMU LEISIMHU;

UCII0JIb30BaTh OMOJIOTUYECKUE TOHITHS 7151 O0BsICHEHUS (DAKTOB U SIBJICHUI )KUBON
MIPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTHUBHBIE, I€TyKTUBHbBIE, [0 aHAJIOTUN),
BBIBJISITh 3aKOHOMEPHOCTH M TPOTUBOPEYUST B pacCcMaTpUBAEMbIX SIBJICHUSX,
(GOopMyIUpPOBaTh BHIBOJIBI M 3aKITIOUYEHUS;

MIPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA AJIA MNPEICTABIEHUS CYUIECTBEHHBIX
CBSI3€H M OTHOIIEHUMN B M3y4aeMbIX OHMOJIOTHUYECKUX 00BEKTaX, a TAKKe MPOTUBOPEUHIA
Pa3HOro POJia, BBISIBJIEHHBIX B PA3IMYHBIX MHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbhiBaTh IUIaH pELIEHUS MNpoOJeMbl C Y4ETOM aHalIM3a HMEIOIIUXCS
MaTepHabHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLIEHHWBATh COOTBETCTBUE DPE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIBHOCTH;

KOOPJIMHUPOBATh U BBHITIOJHATH PabOTy B YCIOBUAX pPEaJbHOTO, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;

pPa3BUBATh KPEATUBHOE MBIIIUICHUE IPU PEILICHUH KU3ZHEHHBIX TPOOJIEM.

Bba3oBble ucciieqoBareibCKue 1eiiCTBUA:

BJIQJIETh HaBbIKAMHU Yy4E€OHO-HUCCIIEIOBATEIbCKON U TMPOEKTHOM JeATEeNbHOCTH,
HABBIKAMH Pa3peIIeHUs Mpo0JieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY
MOMCKY METOJ0B PEHICHUS MPAKTUYECKUX 3a7ad, NPUMEHEHHUIO PA3JIUYHBIX METOJ0B
MMO3HAHU,

HCMOJI30BaTh PA3JINYHbIE BUABI IEATEIBHOCTH I10 MTOJYYEHUIO HOBOTO 3HAHUSI, €T0
WHTEPIpETaluu, MPeoOPa30BAHUIO U TPUMEHEHHUIO B yUEOHBIX CUTYAIUSIX, B TOM YHUCIIE
MIPU CO3/IJaHUM YYEOHBIX U COIUATIBHBIX ITPOCKTOB;

dbopMupoBaTh HAy4yHBI THUIl MBIIUICHUS, BJAJIEeTh HAYYHOHW TEPMUHOJIOTHUEH,
KJIFOYEBBIMU MOHITUAMU U METOJAMU;



CTaBUTH 1 (OPMYITUPOBATH COOCTBEHHBIC 3a]]a4H B 00Pa30BATEIIHbHON IEITEIILHOCTH
Y )KU3HCHHBIX CUTYAIIHSIX;

BBISIBIIATH TIPUYUHHO-CIIC/ICTBEHHBIE CBSI3U U aKTyaIM3UPOBATh 3a7]a4y, BHIIBUTATh
TUTIOTE3y €€ pelieHus, HaXOIUTh apTYMEHTHI JIsl JOKa3aTeIhCTBA CBOUX YTBEP)KICHUMA,
3aJ1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHAJIM3UPOBATh TIOJTYYCHHBIC B XOJIE PEIICHUS 3aJa4d PE3yJIbTaThl, KPUTUICCKH
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX yCIIOBHUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OIICHUBATH MPUOOPETEHHBIHN OIIBIT;,

OCYIIECTBIISATH IeJICHAIPABICHHBINA TIOUCK TIEPEHOCA CPENICTB M CITOCOOOB ACHCTBHS
B ITPO()ECCHOHATIBHYIO CPENY;

YyMETh TEPEHOCUTh 3HAHUS B IIO3HABATEIBHYIO M TMPAKTUYECKYIO OO0JIacTH
KU3HEIEATEIILHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UICH, MTPEJIaraTh OPUTHHAIBHBIC TTOIXO/IBI M PEIICHMS, CTABUTh
poOJIeMBI U 3a/1a4H, IOMyCKAIOIINE allbTePHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmanmeii:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHUKAX HHPOpMAUHU (TEKCTE Y4YEOHOro
0coOUsl, HayYHO-IOMYJISIPHOM JTUTEpaType, OMOJIIOTUYECKUX CIOBApsX U CIIPaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHAIU3UpOBaTh HHGOPMAIUIO
Pa3IUYHBIX BUAOB U (OPM MPECTABICHUS, KPUTUUECKU OLICHUBATD €€ IOCTOBEPHOCTH U
HENPOTUBOPEUNBOCTD;

(opMyIMpPOBATH 3aITPOCH] U MPUMEHATH PA3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
Ounosiorunyeckor HPpopMaIuu, HE0OOXOAUMOM TSl BBITIOJIHEHUS YICOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HMCHOJb30BaHUS  MH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJOTHM, COBEpPUIEHCTBOBATH KYJbTYPY AKTHUBHOTO HCIOJB30BAaHUS PA3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTUMANIbHYIO (POPMY MpeaCTaBIECHUSI OMOIOTMYECKOM
uH(popmauu (cxeMsbl, rpaduKu, TUarpaMmbl, TaOJIULBI, PUCYHKU U JPYTOE);

KCTIOJIL30BaTh HAYYHBIM SI3bIK B KAUECTBE CPEACTBA IMPHU paboTe ¢ OMOJIOTrMYeCKOn
uH(popManuen: NpUMEHSITh XUMHUYECKHE, (PU3NYEeCKHe W MaTeMaTUYECKUE 3HaKu M
CUMBOJIBI, OPMYJIbI, a00pEeBHATYPY, HOMEHKIIATYPY, HCTIOIB30BaTh U TPEOOPa30BLIBAThH
3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATJISAHOCTH;

BJIaJIeTh HaBbIKAMH PACIIO3HABAHUS W 3allUThl MH(MOpManuu, UHOOPMAIIMOHHON
0e30MacHOCTH JTUYHOCTH.

KomMMmyHuKaTHBHBIE YHUBepPCAJbHbIE y4yeOHbIE AeiCTBUS
Oo0menmue:

OC}’HICCTBJ]S[TB KOMMYHI/IKaHI/II/I BO BCEX C(l)ean KHU3HHU, AKTHBHO y‘IaCTBOBaTB
B JMAJIOT€ WM JUCKYCCHHM IO CYIIECTBY O0O0CyXJaeMoil TeMmbl (yMEHHE 3aaBaTh
BOHpOCBI, BbICKA3bIBATH CY)K,JICHI/ISI OTHOCHUTCIIbHO BBIITIOJIHCHUA npeﬂnaraeMoﬁ 3aJda4u,



YUYHUTHIBATh MHTEPECH U COTJIACOBAHHOCTH TMO3UIMHN APYTHX YYACTHUKOB JHAJIOTA WA
JTIUCKYCCHH);

pacrmo3HaBaTh HeBepOaJbHBIC CpPEACTBa  OOIIEHUS, TOHUMATh 3HAYCHHE
COLMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHUTyallud, yMEThb
CMSATYaTh KOH(JIUKTHI M BECTU TIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMU CTOCOOAMHU OOIIEHUS ¥ B3aUMOJCUCTBHS, IOHUMATh
HaAMEPEHUS JPYTUX JIIOACH, MPOSBIATH YBAKUTEIHLHOE OTHOIICHUE K COOCCETHUKY U
B KOPPEKTHOH opme GopMyITupOBaTh CBOM BO3PAKCHHS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIB30BAHUEM SI3bIKOBBIX
CpPEICTB.

CoBMecTHAs 1€ITEJILHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW U MHIUBUIYyaIbHOU pabOTHhI
MIPU PEIICHUU OMOJIOTUYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHUS
rpYyNMnoBbIX (POPM B3aUMOJICUCTBUS MPU PEIICHUN YUEOHOU 3a1a4u;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX ACHUCTBUM C YUETOM OOILIUX HHTEPECOB
Y BO3MOKHOCTEH Ka)KJI0TO WieHa KOJIEKTHBA;

MPUHUMATH 1€ COBMECTHOM JEATEIbHOCTH, OPTraHU30BBIBATh U KOOPAUHUPOBATH
JEUCTBUS MO €€ TOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIIPEAEIATH PO C YUETOM
MHEHHUI YYaCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXXJOT0 y4acTHHKA KOMAaHJbl B OOIIMIA
pe3yJbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLIEHUBAaTh HJAEHM C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYILIECTBIISATh MMO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3UYHBIX CUTYaIUSX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCAJIbHBbIC Y4eOHbIEe HeHCTBUA
Camoopranu3amnus:

WCITOJIh30BaTh OWOJIOTMYECKUE 3HAHWS IS BBISBJICHHS TPOOJIEM M WX PCIICHUS
B KU3HEHHBIX M YUYEOHBIX CUTYAIIMSIX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH 11E€JIEBbIC U CMBICIIOBBIC YCTAHOBKH B
CBOMX JICUCTBUSX M TIOCTYIKAX IO OTHOIIEHUIO K KUBOMW MPUPOJIE, CBOEMY 3/I0POBBIO U
3JI0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENIbHO ~ OCYIIECTBJIATh TO3HABATEIBHYIO JICSITEIIbHOCTh, BBISBIISITH
npoOIemMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aayll B 0Opa30BaTEILHOM
NEATSTLHOCTH W KU3HCHHBIX CUTYaIIHSX;

CaMOCTOSITEJIbHO COCTaBIIATH IJIaH PEIICHUS MPOOJEMBbI ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JlaBaTh OIICHKY HOBBIM CUTYAITUSIM;

pacIMpsaTh paMKi y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA;

JenaTh OCO3HAHHBIA BBIOOP, ApTyMEHTHpPOBATH €r0o, OpaTh OTBETCTBEHHOCTH
3a pelleHue;



OLICHUBATh PUOOPETEHHBIIN ONBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO HMIMPOKOW SPYIUIMH B Pa3HbIX
00JacTsAX 3HAHWM, IMOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENIbHBIA M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYalMsIM, BHOCUTHb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJa/IeTh HaBbIKAMM I1O3HABATEIbHOM pe(IEKCUU KaK OCO3HAaHUS COBEPIIAEMBIX
JEUCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, HUCIIOJIb30BaTh
npu€Mbl peIEKCUU IS OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEILICHHUS;

YMETb OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PEUICHUS 10 UX CHUKEHHUIO;

IIPUHUMATH MOTHUBBI U @pTYMEHTHI APYTUX IPHU aHAJIU3E PE3YJITATOB AEATEIbHOCTH.

IIpunsiTue ceds U APyrux:
MIPUHUMATH ce0sl, MOHUMasi CBOM HEJOCTAaTKU U JJOCTOMHCTBA,
IIPUHUMATh MOTHUBBI M ApTYMEHTHI APYTUX [IPU aHAIU3€E PE3YJIBTATOB IESITEIbHOCTH;
MpU3HABATh CBOE MPaBO U MPaBO APYrUX Ha OIMIUOKHU;
pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C MO3ULIUH APYTOTO YEIOBEKA.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHMs porpammbl COO mo Ouosnoruu Ha 0a30BOM
YPOBHE BKJIIOUAIOT crenuduyeckue g yuyeOHoro mnpeamera «buosiorus» HaydHbIe
3HaHMS, YMEHHS M  CIOCOOBl  JEHCTBUHA 1O  OCBOCHHIO, HWHTEPIpETAllUU
U TpeoOpa3oBaHUIO0 3HAHWM, BHUJBI JIESITEIBHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX YYEOHBIX CHUTyallMsiX, a TaKXke B peaabHbIX
KU3HCHHBIX CHUTYyaIlMsX, CBS3aHHbIX C Owuosorueid. B mporpamme mpenMeTHbie
pe3yJIbTaThl MPEACTABIICHBI MO TOJIaM 00yUYeHHS.

[IpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO nipeameTa «buonorus» B 10 kiiacce
JIOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIU OUOJIOTHHU B CUCTEME HAyYHOTO 3HAHUS
CCTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMECHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa U HAYyYHOTO MHPOBO33PEHHUSA, O BKJIAJE POCCHUUCKUX U 3apyOCKHBIX YUEHBIX-
OMONOTOB B pa3BUTHE OWOJNIOTHH, (YHKIIMOHAILHON TPaMOTHOCTH  YEJOBEKa
JUTSL pEIISHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBATh COJEP)KAHHE OMOJOTUYECKHX TEPMUHOB M TOHSTHU: JKU3HB,
KJIETKa, OpraHu3M, MeTab0I1u3M (0OMEH BEIIECTB M MPEBpAIlICHUE SHEPTHH ), TOMEOCTa3
(camoperynsius), ypoBHEBash OpraHM3aIMs XUBBIX CHCTEM, CaMOBOCIIPOHU3BEICHUE
(peripoyKiusi ), HACJIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U Pa3BUTHE;

yMEHUE U3JlaraTh  OWOJOTMYECKHE TeopuH  (KJIETOYHass, XPOMOCOMHAs,
MyTaIlMOHHAsI, IIEHTPAIbHAsI JOTMa MOJISKYJISipHOUM Owojorun), 3akoubl (I'. Mennens,



T. Moprana, H.W. BaBuioBa) u y4enust (0 LEHTpax MHOT00Opa3usi U MPOUCXOXKIACHUS
KyJbTypHbIX pacteHuit H.M. BaBunoBa), ompenenstb TIpaHHIbl UX NPUMEHUMOCTH
K )KUBBIM CHCTEMaM;

yMEHUE BIAJETh METOJaMH HAyYHOIrO IIO3HAHWS B OWOJOTMU: HaOJIIOJCHUE
U ONHCAHWE J>XHUBBIX CHUCTEM, TIPOIECCOB M SBICHUW, OpraHU3AlMs W TMPOBEICHUE
OMOJIOTUYECKOTO OSKCIICPUMEHTA, BBIIBIIKEHHWE THUIIOTE3bl, BBIABICHHE 3aBHCHUMOCTHU
MEXIY HCCICIyEeMbIMH BEIUYMHAMHU, OOBSICHCHHE IOJIYYCHHBIX PE3yJIbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX TIOHSTHH, TEOPHUH W 3aKOHOB, YMEHHE JelaTh BBIBOJIBI
Ha OCHOBAHHH IMOJTYUYEHHBIX PE3yIbTaTOB;

YMEHUE BBIJCISATh CYIIECTBCHHBIE TIPHU3HAKH BHUPYCOB, KIETOK MPOKAPHOT
U DyKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPTraHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHA BEIIECTB W TPEBPAIICHUS SHEPTHMH B KIETKE, (OTOCHHTE3A,
MIACTHYECKOTO u SHEPTETHYECKOTO oOMeHa, XEMOCHHTE3a, MHUTO3a,
Mel03a, OIUIOAOTBOPEHUS, Pa3MHOKCHHSI, WHIWBHIYATHHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YyMEHHE TPUMCHATHh TIOJyYCHHBIE 3HAHUS I OOBSICHEHHS OMOJOTHYECKHX
MIPOIIECCOB | SBJICHUM, JIJISI IPUHATHS MPAKTUICCKUX PEIICHUA B MIOBCETHCBHON JKU3HU
C IeTbI0 00ecedeHMs 0€30IaCHOCTH CBOETO 3/I0POBbS U 3/I0POBBS OKPYKAIOITUX JTFOICH,
COOJIIOJIECHNST HOPM TPaMOTHOTO TIOBEJACHUS B OKPYXKAIOIICH NPUPOTHON Cpene,
MOHMMAaHNE HEOOXOIUMOCTH HWCIOJIB30BAHUS JOCTIKCHUM COBPEMEHHON OHMOJIOTHH U
OMOTEXHOJIOTHH JIJIS1 PAIIMOHATILHOTO TPHUPOI0TIOTH30BAHNS;

YMEHHE pelaTh 3JIEMEHTApHbIC TCHETHYECKUE 3a7a4d Ha MOHO- M JTUTHOPHIHOE
CKpEIIMBaHue, CIICTUVICHHOE HACleJOBAaHUE, COCTaBIATH CXEMbl MOHOTHOPUIHOTO
CKpEIIMBaHUs TSl PeCKa3aHus HACICIOBaHMsI PU3HAKOB Y OPTaHU3MOB;

yMEHUE BBINOIHATEH JAOOPATOPHBIE U MPAKTHYECKUE PadOThI, COOIIONATH TTPaBUiIa
npu padboTe ¢ y4eOHBIM U JIa0OpPaTOPHBIM 000PYJOBAHUEM;

yMEHUE  KPUTUYECKH  OLCHUBaTh W  HHTEPIPETUPOBATH  MHGOPMAIIHIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOUYAIOIIYIO TICEBIOHAYYHBIE 3HAHUSI M3 PA3JTMYHBIX
HMCTOYHUKOB (CpelcTBa MaccoBOM HWH(OpMAaIMu, HAy4HO-TIOMYJISIPHBIE MaTepualbl),
TUYECKUE aCMEKThl COBPEMEHHBIX HCCIEJOBAaHUNW B  OWOJIOTHH, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000Mmas
OMOJOTHYECKYI0 MH(POPMAIINIO M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HMCIOJIH30BaTh
MOHSATUIHBIN anmapaTt OMOJIOTHH.

[IpeameTHBICE  pe3yNbTaTBl  OCBOCHHMS ~ y4deOHOro mpeameTa  «buojorus»
B 11 KJ1acce 10JKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OUOJIOTHUH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa U HAYYHOTO MHPOBO33PEHHUSA, O BKJIAJE POCCHUUCKUX U 3apyOCKHBIX YUEHBIX-
OMONOTOB B pa3BUTHE OWOJNIOTHH, (YHKIIMOHAILHON TPaMOTHOCTH  YeEJOBEKa
JUTS pEIIeHUs KU3HEHHBIX 33/1a4;



YMEHHE PacKphIBaTh COAEpX)aHUEe OHWOJIOTMYECKUX TEPMUHOB M TOHATUN: BH],
NOMyJISAKsA, TeHO(POH, OBOJIONMUSA, JBWXKYyIIME CHIbl (PakTopbl) 3BOJIOIMH,
MPUCIIOCOOIEHHOCTh OPTaHU3MOB, BHJI000pa30BaHME, HJKOJOTUYECKHE (PAKTOPHI,
HKOCHCTEMA, MPOJYLIEHTHI, KOHCYMEHTBI, PEIyIEHTHI, IIeMH MUTAHUSA, SKOJIOTHYECcKas
nMpaMujia, OuoreoreHo3, onocdepa;

yMEHHE H3jaraTh OHoJoruueckue teopuu (dBoitonroHHas Teopus Y. JlapBuHa,
CUHTETHYECKasi TEOpHUs OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apObIIIEBOTO
cxonctBa K.M. bspa, depenoBaHus TIJaBHBIX HANPABICHUW W IIyTE€H 3BOJIIOLNN
A.H. CeseproBa, yuerus o 6uochepe B.I. BepHaackoro), onpeaensrb rpaHUIbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BIAJETh METOJAaMU HAyYHOTO TO3HAHHWA B OWONOrMM: HAOIIOACHHE
U OIMCAaHUE JKUBBIX CUCTEM, IPOLIECCOB U SBJICHUM, OpraHu3alus U NPOBEACHUE
OMOJIOTMYECKOT0 AKCHEPUMEHTA, BBIIIBUKEHUE THUIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH
MEXIy UCCIEIyeMbIMH BeJIMYMHAMH, OOBSCHEHHE TIOJYUYEHHBIX pPE3YyJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TMOHSTHM, TEOPUH M 3aKOHOB, YMEHHUE JelaTh BBIBOJIbI
HAa OCHOBAHHH TMOJYYCHHBIX PE3yJIbTATOB,

YMEHHE BBIJIEIATH CYLIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, MOMNYJSILUN, MHPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHOT€OLIEHO30B U
IKOCHCTEM, OCOOCHHOCTH TPOIIECCOB: HACIIECTBEHHOW M3MEHYMBOCTH, ECTECTBEHHOTO
oTbopa, BUA000pa30BaHusl, MPUCIIOCOOIECHHOCTH OPIraHU3MOB, I€HCTBUS SKOJIOTUIECKUX
(dakTOpoB Ha OpraHU3MBbI, MEPEHOCa BEIIECTB M IMOTOKA JHEPTrHM B SKOCHUCTEMAX,
AHTPOTIOTEHHBIX H3MEHEHHUI B IKOCHCTEMaxX CBOCH MECTHOCTH, KPyTOBOPOTA BEIIECTB U
OMOreoXMMHUYECKUX IUKIIOB B Ouocdepe;

yMEHHE TPUMEHATh TMOJNyYCeHHBIE 3HAHUS M1 OOBACHEHUS OMOJOTHYECKUX
MPOLIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUN B MTOBCETHEBHOMN KU3HU
C LIeJbI0 0OecTeueHus1 0€30MacCHOCTH CBOETO 370POBbS U 37I0POBbSI OKPY KAIOIIUX JIFOJIEH,
COONIIOIGHHUS HOpPM TpamMOTHOTO TIOBEJCHHUS B OKPYJXKAIOUIEH MPHUPOAHON cpee,
NOHMMaHHE HeOOXOJUMOCTH UCIIOJIb30BAHUS JOCTUKEHUI COBpEMEHHON OMONIOTUY AJIst
paIroHaIBHOTO IPUPOIOTIOTH30BAHUS;

YMEHHME peuiaTh 3JIEMEHTapHble OHOJOTMYECKHE 3aJaud, COCTaBISITh CXEMBI
NepeHoca BeIleCTB U SHEPTUH B dKOocHCcTeMax (LeNy MUTaHus);

YMEHHE BBITIOJHATH JIA0OpATOPHBIC W MPaKTHUECKHE pabOThI, COOI0IATh MpaBUIIa
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTHYSCKH  OICHWBaTh W  WHTEPIPETHPOBATH  HMH(POPMAIIHIO
OMOJIOTHYECKOTO COZCPKaHMs, BKIIOUAIOIIYIO MCEBIOHAYYHBIE 3HAHUS W3 Pa3IUIHBIX
HMCTOYHUKOB (CpelIcTBa MaccoBOW HWH(OpMAaIuu, HAyYHO-TIOMYJISIPHBIE MaTepualbl),
paccMaTpuBaTh rI00ATBHBIE YKOJOTUYECKUE TTPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH
110 OTHOUICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIEC MUCHMEHHBIC M YCTHBIE COOOIIEHUs, 00001Ias
OMOIOrHUecKy0 MH(POPMALMIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
NOHSTUWHBIN anmapar OUOJOTHH.



TEMATHYECKOE INIAHUPOBAHUE

denepanpHas padoyvas nporpamma | buosorus. 1011 knacchl (0a30BbIH YpPOBEHB)

10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
paszeiioB U TEM [IporpammHoOe conepkaHue
n/m 9acoB 00yYaronmxcs

y4e0HOTO IpeAMeTa

Tema 1. buoJsiorusi Kak Hayka

1.1 | buosorus B cucteme 1 buonorus kak Hayka. CBsi3u OUOJIOTHU PackpsiBaTh coziepkaHue TEPMUHOB U
HayK ¢ O0IIECTBCHHBIMHU, TECXHUYCCKUMH U TOHSITHM: HAYYHOE MUPOBO33PEHUE,
JIPYTUMU €CTECTBECHHBIMU HayKaMHu, Hay4Has KapThHa MHUpa, Hay49HbIA MECTO/,
dunocodueit, peTurueid, STHKOM, I'HII0TE34a, TCOPHS, MCTOBI
3CTETUKOM ¥ paBoM. Ponb 6ronorun ?{CCHeHOBaHH’I' .
B (pOpMHPOBAHUU COBPEMEHHOMN HAay4IHOM apakTepU30BATL OHOJIOTHIO Kak HAYKY,
€€ MECTO M POJIb CPEAU APYTUX
KapTuHbI MUpa. CucremMa OMOJTOTUYECKUX
€CTECTBEHHBIX HayK. [lepeuncnsaTs
HayK.
YK pazzesibl OMOJIOTHUY B COOTBETCTBUE
Aemoncmpayuu: C O0BEKTaMH U3yUYCHUSI.
Ilopmpemei: 1. apsun, I'. Mennens, Ha3bpiBaTh BaxkHEWUIIME OTpaACIU
H. K. Konbuos, JUk. Yorcon u @. Kpuk. | 64610 ryueckux snammii u 3a7a4H,
T a6jzuuubz u cxemwvl. «MeTonbl TTIO3HAHUS crosimue iepen Guosnorueii XX b.
YKUBOU MPUPOJIBD)
1.2 | Mertopl O3HAHMS 1 MeTobl MO3HAHUS KUBOM PUPOIBI PackpriBaTh conep:xkaHue TEPMUHOB U

YKUBOU ITPUPOIBI

(mabmro/ieHre, SKCIIEPUMEHT, ONTUCaHUE,
U3MepeHue, Kiaccuduxanus,
MOJEINUPOBAHUE, CTATUCTUYECKAS
00paboTKa TaHHBIX).

Jemoncmpayuu:

MOHSITUI: HAYYHBIA METOJ, METOJbI
HCCJICJOBaHMA.

XapakTepu30BaTh OCHOBHBIE METObI
MTO3HAHUS YKUBOM IMPUPOIBI: HAOIIOEHUE,
AKCIIEPUMEHT, ONUCAHUE, U3MEPEHNE,
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Tabnuywl u cxemwvi: «MeTONBIIO3HAHUS
YKUBOW NPUPOIBD).

Jlabopamopnuvie u npakmuueckue
paoomul:

[Ipaktuueckas padora No 1.
«Mcnonp30BaHue pa3IMUHbIX METOIOB
IPY U3yYECHUU OMOJIOTHYECKUX
00BEKTOBY

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTaTucTuyeckas 00paboTKa JaHHBIX

HToro yacoB mo teme

2

Tema 2. dKuBble cucTeMbl M

X OpraHmsanus

2.1

buosnornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YUYCHHUE

1

XKusble cucTeMbl (OMOCHCTEMBI) KaK
MpeaMeT U3yUYEeHUS] OMOJIOTHH.
OTnuyne )KUBBIX CUCTEM

OT HEOPTraHUYECKOU TPUPOIBI.
CgoiicTBa OMOCHUCTEM U UX
paszHooOpasue.

YpoBHU OpraHu3anu OMOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUAHO-
KJICTOYHBIN, OpPraHU3MEHHBIN,
MOIYJISIIUOHHO-BUIOBOU,
HKOCHUCTEMHBIH (OMO-TEOIEHOTUIECKUNA),
orochepHbIi.

Hayxku, nzyqaromue 6mocucTeMbl
Ha Pa3HbIX YPOBHSIX OpraHU3alUu.
Jemoncmpayuu:

Tabauywt u cxemwvl: «OCHOBHBIE
IIPU3HAKH KU3HIN», «YPOBHU

PackpbiBaTh COJiep’KaHUE TEPMUHOB U
TIOHSATHI: CHCTEMa, OMOJI0oTHYeCKas
CHUCTEMA, JIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
0oOMEH BeIleCTB, pa3MHOXKEHUE, POCT,
pa3BUTHE, HACIEICTBEHHOCTb,
W3MEHYUBOCTb, Pa3IPaXKUMOCTh,
YHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy XU3HU (OMOCUCTEM).
XapakTepu30BaTh MPUHITUIIBI
OopraHu3aiuu OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yHOPSAJI0YEHHOCTb,
CaMOPETryJISLNs, UEPAPXUYHOCTb.
IlepeuncnaTs yHUBEPCAIBbHBIE CBOMCTBA
KUBOT'O: €IMHCTBO XUMUYECKOTO
COCTaBa, pa3ApaKuMOCTh, JIBHXKEHUE,
roOMe0CTa3, poCT U Pa3BUTHUE,
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OpraHU3alMH )KUBOU IPUPOIBDY.
Mopens mosekyisl JJHK

HACJICJICTBEHHOCTh, U3MEHYUBOCTb,
ABOTIOITHS (TIPUCTIOCOOICHNE

K U3MCHSIFOIIIMMCS yYCIIOBHUSIM).
[TpuBOAUTH IPUMEPHI OOCUCTEM
Pa3HOTO YPOBHS OPTaHU3AIUH U
CpaBHHBATH MTPOSIBIICHUS CBOMCTB
KMBOT'O Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE MTPOIIECCHI,
IpoTeKarolye B OMocucTeMax:

O0OMEH BEILIECTB U MPEBPAILCHUE
HHEPrUH, CAMOBOCIIPOU3BEICHHE,
CaMOPETYJISALNA, Pa3BUTHE.

Coburonath nmpaBuiia 6epexxHOTO
OTHOIICHHS K KUBOH MPHUPOJIC

HToro yacoB mo teme

1

Tema 3. XuMHuYeCKHii COCTAB U CTPOEHHE

KJIETKHA

3.1

XUMUYECKUU COCTAB
KiIeTku. Boma n
MHHEPAJIbHBIE COJIA

1

XHUMHUYECKUHN COCTaB KJICTKH.
XHUMHUYECKUE DIIEMEHTHI:
MaKpO3JIEMEHThI, MUKPOJIEMEHTHI.
Bona u MmuHepanbHbIE BELIECTBA.
OYHKINY BOABI U MUHEPAIbHBIX
BEIIECTB B KJeTke. [Toanepxanue
OCMOTHYECKOro OajiaHca.
Jemoncmpayuu:

Juazcpammur: «Pacnpenenenue
XAMHYECKHX PJIEMEHTOB B HEKMBOM
npupone», «Pacnpenenenne XuMUIECKUX

PackprIBaTh copepkaHue TEPMUHOB

Y TIOHSITHI: DJIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEPAIBHBIC BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JUIIOJb, BOJAOPOIHBIC CBS3H;
ruApoduIbHBIE U THAPOGOOHBIC
BEIIIECTBA.

Jloka3pIBaTh €IMHCTBO JIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOWCTB YKHUBOTO.
Pacnipenensith XUMUYECKHUE DJIEMEHTHI
0 TPYyMIaM B 3aBUCHMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOIEY.
Tabauywt u cxemol.: «Ilepuoguueckas
Ta0JIMIA XUMUYECKHUX DJIEMEHTOB,
«CTpoeHNEMONEKYIIBI BOJBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OpPTraHU3MC; XapaKTCPHU30BaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BEISBIATE CBS3B MCIKAY COCTAaBOM,
CTPOCHUCMMOJICKYJIbI XUMHUYCCKOI'O
COCIUMHCHUA U €TO q)YHKIII/ISIMI/I B KJICTKC

3.2 | benku. Cocras u benku. CocTaB u cTpoeHue OEIKOB. PackpeiBaTh conep:xaHue TEPMUHOB U
CTpOEHHUE OEJIKOB AMMHOKHCIIOTBI — MOHOMEpPHI OEITIKOB. MOHATUI: OEJIKU, TOJTUMEPHI, MOHOMEPHI,
He3aMmeHnnmble 1 3aMEHUMBIE AMUHOKHUCIIOTHI, TICTITUIHAS CBA3b,
AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN MOJIUTICTITU]T, ICHATYpaIusl.
COCTaB. YPOBHHU CTPYKTYPhI OCIKOBOI XapaxkTepusoBaTh OCJIKH KakK Kjiacc
MOJIEKYJIbI (TIepBUYHAS, BTOPUYHAS, OpTraHUYECKUX COCTMHEHUM;
TPETUYHAS ¥ YETBEPTUUHAS CTPYKTYpa). | KIIACCH(PHUITUPOBATH UX IO CTPOSHUIO
XUMUYECKUE CBOWCTBA OEJIKOB. (rmoOynsipHble U PUOPUILISIPHBIE OETKH),
buonoruueckue pyHKIMH OETIKOB. MIEPEUUCIIATh U XapaKTepPU30BaTh
Jlemoncmpayuu: byHKIIMNU OETKOB
Tabauywvt u cxemol: «CTpoeHue
MOJICKYJIbI OeITKay.
Obopydosanue: CBETOBON MUKPOCKOIIL,
MUKpOIpenaparhbl
3.3 | depMeHThI — DepMeHTHI — OMOJIOTHYECKUE PackpsiBaTh conepkaHue TEPMUHOB U
OuosornyecKue KaTajau3aTophl. MOHATHH: PEPMEHTBI, AKTUBHBIHN IIEHTD,
KaTaJIn3aTOPhI Crpoenre GpepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas creun(uIHOCTb,

cyOcTpaTHas crienu(UIHOCTb.
Kodepmentsl. Butamunsbi.
Otnuuus HepMEeHTOB

OT HEOPTaHUYECKHUX KaTaTu3aTOPOB.

Ko epMEHTHI, OCITKHN-aKTHBATOPHI 1
OENKU-UHTHOUTOPHI.

VYka3piBaTh OTIWNYMS (HEPMEHTOB

OT HEOPTaHWYECKUX KaTaIn3aTOPOB.
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Jemoncmpayuu:

Tabauywvl u cxemvr: «CTpoeHue
dbepmeHTay.

Obopyodosanue: 000pya0BaHNE
JUTSI TIPOBEJICHUST HAOJIIOICHUH,
U3MEpPEHUM, YKCIIEPUMEHTOB.
Jlabopamopnuvie u npakmuueckue
pabombol:

Jlaboparopnas padota Ne 1. «M3yuenue
KaTaJIMTUYECKON aKTUBHOCTHU
(epMEHTOB (Ha MPUMEPE aMUIIA3bI
WIM KaTajasbl)»

OOBACHATH poJib (PEPMEHTOB

B (yHKIIMOHUPOBAHHUH KUBBIX CUCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIHHE,

B IOBCE/IHEBHOM KU3HH YeJIOBEKA

3.4

Yrnesoanwl. JIunnas:

VYrieBoibl: MOHOCaxapuibl (TIH0K034,
prbo03a 1 1e30KCUpu003a), TMcaxapubl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TJIMKOTEeH, 1EJITI003a).
buonornyeckue pyHKITUU YTIIEBOIOB.
JIumuapl: TPUTITUTICPUIBI,
dbochomunubl, CTEPOUIBI.

IM'unpodunsHO-rUAPOHOOHBIE CBOWCTBA.

buonornueckue QyHKITUU JTUMHIOB.
CpaBHEHHE yTIIEBOJIOB, OCTTKOB U
JIUTHI0B KaK UICTOYHUKOB SHEPTUH.
Jemoncmpayuu:

Tabnuywl u cxemvl.: «YTIAECBOIBD,
«JInmmmaen.

Obopyoosanue: 000pyI0BaHHE

PackpoiBath copepkanne TEPMHUHOB U
MOHSATHUH: YTIIEBOBI, MOHOCAXAPHIHI,
JMcaxapu/ibl, TOJMCaXapu/ibl, TII0K03a,
pubo3a, ne3okcupudo03a, caxaposa,
JIAKTO3a, MaJIbT03a, IEeJITI003a
(keTyaTKa), Kpaxmall, TITUKOTCH;
JMTTHIBI, TPUTITUICPUABI (GKAPBI, Maclia),
dbochommnuabl, CTEpOUIBI.
XapakTepru30BaTh YIIIEBOIbI, TUTTUIBI
KaK KJIaCC OPraHM4YECKUX COCIMHEHUM.
KnaccudummpoBats yriaeBoabl U JIATTHATBI
110 CTPOCHUIO; TTEPEUHCIIATh (PYHKITUN
YTJICBOJIOB | JIUTIUIOB.

CxeMaTnyecku U300pakaTh CTPOCHHE
MOJIEKYJI YTJIEBOJIOB, JINTTUIOB
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JU1sl IPOBEICHUST HAOJIOICHHU,
WU3MEPEHNHN, DKCIIEPUMEHTOB

3.5 | HykieuHoBsle Hyxkneunossie kucnotsl: JJTHKu PHK. PackpriBaTh conep:xkaHre TEpPMUHOB U
KHCJIOThL. AT® Hyxneotnasr — MOHOMEpBI MOHATHUI: 1I€30KCUPHOOHYKIEMHOBAs
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnota (JJHK), pubonyknennonas
¢ynxun [ITHK. Ctpoenne u pynkuuu kuciota (PHK), nHykneorun,
PHK. AT®: ctpoenue u GyHKIIUU. MOJIMHYKJICOTUIHAS LIEIIb
Jemoncmpayuu: (MOMMHYKIIEOTH]T), KOMIJIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, @. Kpuk, ¢dbyukuu JIHK (xpanenue u nepenaya
M. Yunkunc, P. ®pankiuH. HACJIEJICTBEHHOW MH(POPMAIIHU); BUJIBI
Tabauywvl u cxemvi: PHK (undopmarnrionHasi, TpaHCIIOpTHAS,
«HyxnennoBbsle kucnotsr; JJHK», pubocomanbHas); ageHo3uHTpudochar
«buocunres 6enka», « CTpoeHue (AT®D), makposprudeckas CBs3b.
MoneKyiasl ATO». XapakTepu3upoBaTh HyKJIECUHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHUCJIOTHI KaK XUMUYECKHUE COEAUHEHUS U
MUKpOIpenaparsl HOCHUTEIN HACIEACTBEHHOM
MH(pOpMALIUH.
OTmeuaTb 0COOEHHOCTH CTPOEHUS
MOJIEKYJT HyKJIeMHOBBIX KucioT (JIHK,
PHK) u AT®.
CxemaTHuecku n300paxarb CTPOCHUE
HYKJIEOTUJOB, MOJIEKYJ HYKJIEUHOBBIX
kuciaor, ATD
3.6 | McTtopus u METOIBI [{uTonorus — Hayka o KJIETKE. PackpriBaTh conep:xkaHue TEPMUHOB U

W3YUYCHUS KIICTKH.
Knerounas teopus

Knerounas teopust — mpumep
B3aUMOJICHCTBUS UIeH U PaKTOB
B HAYYHOM TO3HAHUHU.

MOHSITUI: KJIETKA, IIUTOJIOTHS;
PacKpbIBaTh CONECPKAHUE MOJIOKEHUN
KJIETOYHOW TEOPUHU.
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MeToapl u3ydeHUs KICTKH.
Jemoncmpayuu:

llopmpempur:

A. JleBeHryk, P. I'yk, T. [lIBanH,

M. llInennen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPHATBHBIX KIICTOK;
PUCYHKHU ¢ MUKpOdOoTOrpapusiMu
KJICTOK, TIOJTyYCHHBIC C TIOMOIIIHIO
CBETOBOTO U AJIEKTPOHHOT'O MHKPOCKOIA

[lepeuncnsath u XapakTepu30BaTh
OCHOBHBIE METO/IbI U3YUCHUS KICTKU:
(IpUrOTOBIIEHUE CPE3OB,

OKpalIuBaHUE, MUKPOCKOIIMPOBAHUE,
HEeHTpUyTrupoBaHue, KyJIbTUBUPOBAHNE
KJIETOK U TKaHEM)

3.7

Knertka
KaK [1eJI0CTHAas
JKUBas CUCTEMA

KieTka kak mesnoctHas xKuBasi CUCTEMA.
OO6mIre NpuU3HAKY KIETOK: 3aMKHYyTast
Hapy>kHas MeMmOpaHa, MosekyJibl JJHK
KaK T€HETUYECKUH ammapar, CucreMa
cuHTe3a Oenka. TUmbl KIETOK:
AYKApHUOTUYECKAs U MPOKAPUOTHIECKASI.
Oco00EHHOCTH CTPOCHUS
MPOKAPUOTUYECKON KIIETKHU.

Knerounas crenka 6akrepuit. CtpoeHme
JYKApUOTUYECKOU KIETKH. OCHOBHBIE
OTJIMYMS PACTUTEIIBHOM, )KUBOTHOU U
rpubHO# KieTku. [ToBepXHOCTHBIE
CTPYKTYPBI — KJIETOYHAsI CTCHKA,
TNIMKOKAJIMKC, UX (PyHKLIUU.
[Tna3smatnueckasimeMOpaHa, €e CBOWCTBA

1 QYHKIIHH.

PackpeiBaTh copepkaHne TEPMUHOB U
HNOHSITUN: KIETKH (3yKapuOTHYECKas,
MPOKAPUOTUYECKAs ), TUTa3MaTHIECKast
MeMOpaHa (TuiazmanemMma), TTHKOKAJIUKC,
TPAHCIIOPT BEILIECTB (MTACCUBHBIMN,
aKTUBHBIN), SHIOUUTO3 ((arouuTos,
MUHOLIUTO3), SK301IUTO3, KIETOUHAS
CTCHKA, HYKJICOU/I.

CpaBHUBaTh MEXy CO0O
HYKapUOTHUYECKUE U POKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INIHsI
B CTPOCHUHU KJIETOK OaKTepui,
KUBOTHBIX, PACTEHUHN U TpHOOB
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Jemoncmpayuu:

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

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

P. Bupxos.

Tabauyet u cxemwvi: «CTpoeHue
AYKapUOTUYECKOU KIETKW», «CTpoeHune
XKUBOTHOU KJIETKN», « CTpoeHUE
PacCTUTENIBHOU KIIETKN», « CTpOCHUE
MPOKAPUOTUUYECKOMN KIIETKH.
Obopydosanue.: CBETOBOM MUKPOCKOTI,
MUKpOTpenapaThl paCTUTEIbHbIX,
KUBOTHBIX U OaKTEpUATBLHBIX KJIETOK

3.8

CrpoeHnue
AYKAPUOTUYECKON
KJICTKH

[luTorutazma u ee opraHou/IbI.
OnHoMeMOpaHHbIE OPTaHOUIbI KJIIETKH:
OIIC, anmapar ['onbKu, TU30COMBL.
[TonmyaBTOHOMHBIE OPTraHOU/IbI KIIETKU:
MUTOXOHJIPUH, TTACTUIBI.
[IpoucxoxieHne MUTOXOHAPUH U
niactul. Buael miactu.
HememOpanHbie OpraHOU b KJIETKU:
pHUOOCOMBI, KJICTOYHBIA IISHTP,
HEHTPHUOJIU, PECHUUKHU, )KT'YTUKH.
DYHKIUA OPTaHOUJIOB KJIETKHU.
Bxurouenusi.

Snpo — perynsTopHbIi UEHTP KIIETKHU.
CrtpoeHue sipa: sijiepHas 000J104Ka,
KapuoIuiasMa, XpOMaTHH, SJIPBIIIKO.

PackpeiBaTh conepikaHue TEPMUHOB U
MOHATHH: IUTOTLIa3Ma, OPTAaHOU/IBI,
suorazMarudeckasceTs (J11C),
anmapat [ oJIbKu, TH30COMBI, BAKyOJIb,
MUTOXOHAPHH, TUTACTUABI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIIETOYHBIN
IEeHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKIIFOUCHHUS, PO, siAepHast
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,
SIIPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHE DYKAPUOTUIECKON
KJIETKH 110 U300pAKEHUSIM U

Ha MHUKpOIIpenaparax;
KJIAaCCU(DUIIMPOBATH OPTaHOU/IBI
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XpoMoCcOMBI. TpaHCIIOPT BEIIECTB

B KJIETKE.

Jemoncmpayuu:

llopmpempwi: A. JleBenryk, P. I'yxk,

T. llIBann, M. Illnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHue
3YKapUOTUYECKOM KIETKN», «CTpoeHue
KUBOTHOU KJIETKN», « CTpoeHUE
PaCTUTENIBHOU KIETKW», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKIY,
«Ctpoenue sapa KIETKI.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKPOIIpEnapaTbl PpaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnwie u npakmuueckue
pabombol:

Jlabopatopnas paborta Ne 2. «3yuenue
CTPOEHUS KJIETOK PACTEHHI, J)KUBOTHBIX U
OakTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIpEnapaTax U UX OMHUCAHHUE)

B 3aBHCHMOCTH OT OCOOEHHOCTEN UX
cTpoeHus (0THOMEMOpaHHBIE,
JIBYyMEeMOpaHHbIC, HEMEMOpPaHHBIC);
OTHCHIBATH (PYHKITUH KaXKOTO
OpraHoujia B KJIEeTKe.
XapakTepu3oBaTh KJIETOYHOE SJIPO Kak
MECTO XpaHCHHUSI, iepeadn (YIBOCHHUE
XpPOMOCOM) U peanu3aluu
(TpaHCKpHUIIIIKS ) HACTIECTBEHHON
MH(pOpMaAUU KIETKH.

[lepeuncriaTh ¥ OMUCHIBATH KOMITOHEHTHI
a5pa U ux (yHKIINH;

CxeMaTtnyHO U300pakaTh CTPOCHUE
PaCTUTENBLHOU U )KUBOTHOM KJIETKHU.
OOBICHATH OMOJIOTMYECKOE 3HAYCHUE
TPaAHCTIOPTa BEUIECTB B KJIETKE

Htoro yacoB no teme 8

Tema 4. ’KusHenesiTeJIbHOCTb KIETKH

4.1 | OOMeH BerIecTB. 2 OOMeH BelecTB, WK META00IU3M. PackpriBaTh coziepkaHne TEPMUHOB U
[InacTtuyeckuit Accumuitsinus (TIacTU4ecKuil o0OMeH) MOHSITUI: 0OMEH BELIECTB U
obmeH. doTocuHTE3. U TUCCUMMWIISILNSL (SHEPTeTUUECKUN IpeBpalleHle YHepTruu (MeTadoInu3Mm),
XeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI €IUHOTO aCCUMWJIALIUS, IIJITACTUYECKUN OOMEH,
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nporuecca metabonausma. Posb 3akoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B OHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubIii. Posb pepmenToB
B 0OMEHEe BEIIECTB U MPEBPAILCHUN
JHEpruu B KieTke. POTOCUHTES.
CaetoBasi 1 TeMHOBasi (ha3bl
dboTocunTesa. Peakimu ¢porocunTesa.
DddhexTuBHOCTH (HOTOCUHTE3A.
3HavyeHue (HOTOCUHTE3a JJIS )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpefipl
Ha ()OTOCUHTE3 U CITOCOOBI OBBIIIICHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEeMOCHHTE3UPYIOIINE
OakTepuu. 3HaYCHUE XEeMOCHUHTE3a
JIJIs1 )KU3HU Ha 3eMJIe.
Jemoncmpayuu:

Ilopmpemwi: K. A. Tumupszes.
Tabauywl u cxemwl: «XITOPOTUIACTY,
«POTOCUHTES»

JTUCCUMUIISALINS, SHEPTETHUECKUN OOMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, MEPeHOCUNK
MPOTOHOB, XEMOCUHTES3.

OnuceiBaTh (HOTOCUHTE3, MPOIIECCHI,
MMPOTEKAOIINE B CBETOBOW U TEMHOBOM
dbaze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEXAY ITOIVIOLIEHUEM COJTHEYHON
SHEPTUU XJIOPOPUILIIOM U CHHTE30M
Mosekya ATO.

CpaBHMBaTh UCXO/IHBIC BEIIECTBA,
KOHEYHBIE MPOIYKTHI U yCIOBUS
MIPOTEKAHUS PEAKIIMHA CBETOBOU U
TEMHOBOH (ha3bl (HOTOCHHTE3A;
CpaBHUBaTh (DOTOCHHTE3 U XEMOCUHTES3.
OueHuBarh 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HU Ha 3emile

4.2

DHEPreTUYeCKui
oOMeH

DHepreTudeckuii 0OOMEH B KJIETKE.
Pacuiennenue BemecTs, BbIAEICHUE U
aKKyMYJIMPOBAaHHUE SHEPTUU B KIIETKE.
DTansl SHEPreTHIECKOro oOMeHa.
I'muxonu3s. bpoxxeHueun ero BUIbI.

PackpeiBaTh copepkaHne TEPMUHOB U
MOHSITUH: SHEPTETUUECKHUI OOMEH,
TJIUKOJIA3, MOJIOYHOKHUCIIOE OpOKECHHE,
CIHUPTOBOE OpOkKEHHE, ONOIOTUIECKOE
OKHCJICHHE, KJIETOYHOE JIbIXaHuE,
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Kucnoponnoe okucnenune, nium
KJIeTOUHOE AbIxaHue. OKUCIUTENbHOE
dbochopunupoBanue. IHPEKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.
Jemoncmpayuu:

Tabnuywl u cxemvi.: « TUTIBITIATAHUD,
«MeTtabonuzm», « MUTOXOHAPUS,
«HEpPreTUYeCcKuii oOMeH»

JTUCCUMUTIATINSA, (PEPMEHT.
XapakTepuzoBaTh OOMEH BEIIECTB U
MpeBpalleHue YHePTUH (MeTad0IN3M)
KaK OJTHO X CBOMCTB HUBOTO.
[TepeuncnaTh 0COOCHHOCTH
MJIACTHYECKOTO Y SHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTAaHABJIMBATh
B3aMMOCBSI3b MEXTy HUMHU.

Paznmnuate TuIIEI 0OOMEHA BEIIIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpoQHbBIH.

OnuckIBaTh 3TAIbl SHEPTETUYECKOTO
oOMeHa (TTOArOTOBUTENIbHBIH,
OECKUCTIOPOIHBIN, KUCTOPOIHBIN)

U CPaBHUBATH UX MEXTY COOOM.
XapaKkTepru30BaTh PEaKIUH TIMKOJIN3A,
OpOKEeHUSI, KJIETOYHOTO JbIXaHUS;
BBISIBIIATH IPUYNHHO-CJICCTBEHHBIC
CBSI3U MEXTY TJIMKOJIU30M, KJICTOUHBIM
JIbIXaHUEM U CUHTE30M MOJeKya ATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OECKHUCIIOPOTHOTO U KHCIOPOIHOTO
ATAroB

4.3

BbuocunTes Oenka

Peakiuy MaTpuyHOTO CUHTE3A.
I'enetnueckas nadopmarnus u JJHK.
Peanuzanus renernueckon
nH(pOpMaLIUU B KIETKE.

PackpbiBaTh conepxaHue TEPMUHOB
W MOHATHUM: T€H, TCHETUYECKUHN KO,
MATPUYHBIN CUHTE3, TPAHCKPUIIIHS,
TPaHCISLHUSL, KOJOH, aHTUKO/IOH,
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['eHeTHUeCKUI KO NE€TO CBOMCTBA.
Tpanckpunius — MaTpUIHBIN CUHTE3
PHK. Tpancnsius — 6uocunTte3 Oenka.
Oransl Tpancianuu. KogupoBanue
aMHUHOKHUCJIOT. Posib pubocomB
OmocuHTe3¢e OeIKa.

Jemoncmpayuu:

Ilopmpemwi: H.K. KonbLoB.

Tabauyer u cxemwvr: «Ctpoenue [JHK»,
«CtpoeHnue u GyHKIIMOHUPOBAHUE TEHAY,
«Cunres 6enkay, «Pemmukamus [JHK,
«]'emeTnUeCcKU KOO».

Obopyodosanue.: MOIEIN- alTUTHKAIIAN
«Y nBoenue JIHK u Tpanckpumnums»,
«buocunTe3 OenKa

pubocoma, IeHTpasibHas J0TMa,
MOJICKYJIIpHAst OMOJIOTHS.

Onpenensatb CBOWCTBA FTEHETUYECKOTO
KoJ1a (TPUIIIETHOCTh, OJIHO3HAYHOCTH,
BBIPOXKJICHHOCTh, YHUBEPCAIBLHOCTb,
HETEPEKPHIBAEMOCTh, HEMTPEPHIBHOCTB ).
OnuchIBaTh ATaIbl peaiu3aluu
HaCJIeICTBEHHOM MH(OpMAIUU B KIIETKE.
CpaBHUBATH peaKIMd MaTPUIHOTO
cunte3amosiekys PHK u Genka B kietTke

4.4

Hexknerounrie
(bOpMBI KUZHU —
BHPYCHI

HexkneTounsie GopMbl )KU3HU — BUPYCHI.
HcTtopust OTKpHITHS BUPYCOB

(. Y. UBanoBckuit). OcobeHHOCTH
CTPOEHHUSI U ’KU3HEHHOIO IIUKJIa BUPYCOB.
bakrepuodaru. boneznu pactenui,
’KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbBIC
BUpycaMu. Bupyc ummyHozaeduimra
yenoseka (BMY) — Bo3Oyautens CITM la.
OOpaTHast TpaHCKPUIILIMS, peBepTasa u
unTerpasa. [Ipopunakruka
pacnpoCTpaHEHUs! BUPYCHBIX
3a00JIeBaHUI.

PackpriBaTh copepkanne TEPMUHOB U
MOHSITUI: BUPYC, BUPYCOJIOTHS, KATICUI,
Oakrepuodar, BUpyc UMMyHOAECPUITUTA
yenoBeka (B1IY), oHKOreHHbIe BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJICTOYHYIO (POpMY JKU3HH;
O0COOEHHOCTH CTPOCHUS U
KU3HEESATEIIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN ITUKIT BUPYCOB
UMMYHOJE(PHUIINTA YETOBEKa; pa3IindyaTh
Ha pucynkax BTM ((Bupyc Tabaunoi
Mo03aukHn), bakrepuodar, BUY.
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Jemoncmpayuu:

Ilopmpemuwi: J1. 1. IBaHOBCKHIA.
Tabauywl u cxemvl: «Bupyco,
«bakrepuodarm»; «CtpoeHue u
KU3HEeHHbIN UK BUpyca CI1INda,
OakTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarHuTHast MOJeb-alUINKAIUs
«CTpoeHHe KIETKU»

O60CHOBBIBATH U COOJIIOIATH MEPHI
npodIIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHHIA
(pecniupaTopHBbIe, KEITyA0IHO-
KUIICYHbIE, KJICIIEBON SHIIE(ATHT,
BUY-undexims)

Hror

O 9aCOB IIO0 TCMC

6

Tema 5. Pa3MHoOkeHNe W MHIAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

JKM3HeHHBIN MUK
KJIETKU. [lenenue
KJIETKA. MUTO3

1

KieTounbli IIUKJII, I )KU3HEHHBIN 1K
kietku. Uatepdasza u MuTo3.
[Iporneccrl, mpoTekaroniue B uHTepdase.
Penukanus — peakiusi MAaTpUIHOTO
cunte3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIONIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{utonornyeckre OCHOBBI Pa3MHOKEHUS
Y MHJMBUIYaJIbHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Ipoueccsl,
MPOUCXO/IAIINE HA PA3HBIX CTAIUSIX
MUTO3a. buosornyeckuii CMbICII MUTO3A.
[Tporpammupyemasi TuGeIh KISTKA —
aroIiTo3.

PackpwiBath conepkaHue TEPMUHOB U
MOHSATUM: KJIETOYHBIN UK, HTEp(a3a,
peayIUIMKaLHs, XpOMOCOMa, KAPUOTHII,
rarjJIoONIHBINA, TUIIJIOMIHBINA
XPOMOCOMHBIH HAOOpP, XpOMaTHUJIBL;
MHTO3 €T0 cTaauu: mpodasa, meTadasa,
anadasa, Tenodasa.

OnuchIBaTh KU3HEHHBIN [IUKIT KIIETKU;
MEPEUYUCIIATh U XapaKTepUu30BaTh
MEepUOAbl KIETOUYHOTO [HUKJIA,
CpPaBHUBATH UX MEXIY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHUBATh CTaIUA MUTO3A.
PaznuuaTe Ha MUKpoOIpenaparax
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Jemoncmpayuu:

Tabauywl u cxemol: «KICTOUHBIN UKD,
«Pernmukanusa [JTHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeIb-anIIuKaIus «Jleaenue KIeTkny;
moxens JJHK.

Obopyoosanue.: CBETOBOM MUKPOCKOIT U
Mukponpenapat «Kaproknnes B KiieTkax
KOPEUIKA JTyKa.

Jlabopamopnsie u npakmuueckue
pabombol:

JlabopaTopnas pabota Ne 3.
«HabnroneHue MuTo3a B KJIeTKax
KOHYHMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Y PUCYHKAX CTaJINHA MUTO3A.
PackpbIBaTh OMOJIOTUYECKUNA CMBICT
MHUTO32

5.2

DopMmBbI
Pa3MHOKEHUS
OpraHU3MOB

®dopMBI pa3MHOKEHHS OPTaHU3MOB:
OecroJioe U MoJoBoE.

Bupl 6ecniosioro pa3sMHOXKEHHUS:
JieJICeHUEe HAJBOE U MTOYKOBAaHUE OJTHO-
Y MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHue,
BETeTaTUBHOE Pa3MHOKEHHUE.
HckyccTBeHHOE KJIOHUPOBAHWE
OpraHU3MOB, €r0 3HAUYCHUE
JUTSICEJIEKIUU.

[TonoBoe pazMHOXKEHUE, ETOOTINYUSA
oT 0ecIoJIoroO.

Jemoncmpayuu:

PackpwiBaTh copepkaHue TEPMUHOB
Y TIOHSITUIA: PA3MHOXKECHUE, KIJIOH,
MTOJIOBBIC KJIIETKH (raMeThl),
ANLEKJIETKA, CIIEPMATO30M 1, 3UTOTA,
JICIICHHUE HAJIBOE, IIOUKOBAHUE,
CTIOpYJISITIHS, (PparMeHTaIus,
BEreTaTUBHOE Pa3MHOXKEHHUE,
CEMEHHOE Pa3MHOKEHHUE, OTbIJICHHE,
JIBOMHOE OTIOJIOTBOPEHUE, TI0JIOBHIC
JKEJIe3bl, CCMCHHUKH, SMIHUKH,
OILIOIOTBOPEHUE (HAPYIKHOE,
BHYTpEHHEE).
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Tabauywvl u cxemovl: «DOPMBI
Pa3sMHOXKEHUS OPTAHU3MOBY, «/IBOMHOE
OIUIOAOTBOPEHUE YIIBETKOBBIX
pacTteHu», «/lerenue KieTku
OakTepumn», «BeretaTuBHOE
pa3MHOXKEHUE pacTeHui», «CTpoeHune
ITOJIOBBIX KJIETOK)

XapakTepru3oBaTh 0COOCHHOCTH

1 3Ha4YeHHe OECITOIOro 1 MOJIOBOIO
Croco00B pa3MHOKEHUS.

BrinensaTs Buabp1 6€conoro
Pa3MHOXEHUST; BBISIBIISITH B3AUMOCBSI3H
Mexay (popmamu u cnocodamu
Pa3MHOXKECHUS, U UX OMOJIOTHYECKUM
3HAYCHHUEM.

Bnaners npuémaMu BEreTaTUBHOTO
Pa3MHOXKEHUS KYJIbTYPHBIX pAaCTCHUI
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh IMOJIOBBIC KIICTKHU:
SIMIEKIJIETKY, CIIEPMAaTO30H/IblI;
BBISIBJISITH OCOOCHHOCTH

HUXCTPOCHUS

5.3

Meiios

Meiios. Ctaguu meno3a. [Ipoueccsi,
POUCXOJIAIIME HA CTAIUSIX ME03a.
IToBenenne XxpoMOCOM B MENO3€.
Kpoccunrosep. brosiornueckunii CMbICIT
Y 3HAYCHHE MENO03a.

Jemoncmpayuu:

Tabauywl u cxemwl: «JleneHue KICTKN,
«Menosy.

Obopyoosanue: mogenb JIHK;
MarHuTHasI MOJCIb-alTUTMKALIUS
«Jlenenune KIETKM»

PackpwiBath conepkaHue TEPMUHOB U
MMOHSTHI: MEM03, KOHBIOT Al
XPOMOCOM, IEPEKPECT (KPOCCHHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepru3oBaTh MEH03 KakK Crocod
KJIETOYHOTO ACJICHUS;, OITUCHIBATh MEI03
10 CTaJusIM; CPAaBHUBATh CTAJUU MeHo03a
1 MHUTO3a.

PaznuyaTh Ha pUCYHKAX CTaIUU MEi03a;
PacKphIBaTh OMOJIOTMYECKOS 3HAUCHUE
Meno3a
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5.4 | O6pa3oBanue u ["ameTorenes — npouecc 06pa3oBaHus PackpsiBaTh copepkaHle TEPMUHOB U
pa3BUTHE TOJIOBBIX MOJIOBBIX KJIETOK y>KHUBOTHBIX. NOHATUI: TAMETOT€HE3, CIIEPMATOIEHES,
KJIETOK. [TosioBBIE KENE3bl: CEMEHHUKU U OOI€HE3, CIIEPMATO30M1, aKpOcoMa,
OmnogoTBopenue anyHukd. OOpa3zoBaHUE U Pa3BUTHE AWIEKIIETKA, [OJIAPHBIE TEJbLA.

MOJIOBBIX KJIETOK — raMeT (CIIepMaTo30u, | XapaKTepUu30BaTh OCOOCHHOCTH
ANWIIEKIIETKA) — CIEPMATOT€HE3 U raMeTOreHe3a y )KMBOTHBIX U €r0 CTaJNH;
ooreHe3. OCOOEHHOCTU CTPOEHHUS MOJIOBBIE KJIETKH KUBOTHBIX U ONKCHIBAThH
SUIIEKIIETOK M CIIEPMAaTO30HU/I0B. IIPOLIECC UX PA3BUTH.

OmnonorBopenue. ITapreHorenes. CpaBHUBATh CIIEPMATOT€HE3 U OOTCHE3.
Hemoncmpavuu: OnuceIBaTh OIIOOTBOPEHHE,

Tabnuywl u cxemvl: «IIpsiMoen Henmpsmoe | OMOIOTHYECKOE 3HAYCHHE

pa3Butue», «l'ameTorenes OIIOTOTBOPCHHUA

y MJIEKOIIUTAIOIINXH YETIOBEKay.

Obopyodosanue: MoJeIL MeTadazHOU

XPOMOCOMBI, MUKPOCKOII,

MuKporpenapatsl «CriepMaTo30uabl

MJICKOTIUTAIONIETO», « SIMIIeKIeTKa

MJIEKOITUTAOILIET 0.

Jlabopamopnwie u npakmuueckue

pabomol:

JlaGoparopHas padota Ne 4. «3yueHue

CTPOEHHSI TOJIOBBIX KJIETOK Ha FOTOBBIX

MHUKpPOTIperapaTaxj»

5.5 | UnauBuayanpHOE NuauBuyansHOE pa3BuThe (OHTOreHe3). | PackpwiBaTh coqepikaHne TEPMUHOB
pa3BUTHE OMOpHOHANIBHOE Pa3BUTHE Y TIOHSATUI: OHTOT'€HE3, IMOPUOTEHE3,
OpTraHu3MOB (sMOpuoreHes). Jtanbl SMOPHOHATIBHOTO | 3UTOTA, IpOoOsIeHre, OJIaCTOMEPHI,

Pa3BUTHA Y ITIO3BOHOYHBIX ) KMBOTHBIX !

MopyJa, 6actysa, 6J1acTOIeb,
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IpobIieHue, racTpyJIsIus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TpsiMoe (JTMIMHOYHOE).
Brnusinue cpenpl Ha pa3BUTHE
OpPraHU3MOB; (PAKTOPBI, CIIOCOOHBIE
BBI3BIBATh BPOXKJICHHBIC YPOJICTBA.

Poct u passutne pacrennii. OHTOreHE3
LBETKOBOI'O PACTEHUSI: CTPOCHUE CEMEHH,
CTaIuM Pa3BHUTHI.

Jemoncmpayuu:

Tabauysl u cxemovl. «OCHOBHbBIE CTAIUU
OHTOTeHe3a», «[Ipsimoe u Henpsamoe
pa3BuUTHE», «/IBOMHOE OIJIONOTBOPEHHE
YUBETKOBBIX PACTEHUI

racTpyina, HelpyJia, OpraHOTeHE3;
3apOABIIIEBBICIIUCTKHU: IKTOAEPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TIPSIMOE
1 HenpsiMoe (JTMIMHOYHOE); MeTaMop(o3,
Meracropa, MHUKPOCTIOpa, MbUIBIIEBOE
3€pPHO, CIEPMUH, 3aPOIBIIIEBBIA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.
OnpenensiTe 3Tanbl SMOPUOHAIBHOTO
Pa3BUTHS XOPJIOBBIX HAa CXEMaX U
mpernaparax v OMUCHIBAThH MPOIIECCHI,
MIPOUCXOISIIIINE HAa KAXKJIOM JTarle.
CpaBHUBATh MEPUOJIbI OHTOTCHE3A;
MPSAMOE U HETIPSAMOE (TUIMHOYHOE)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOABIIIN YeJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBICHATH OMOJIOTMYECKOE 3HAYCHUE
pa3BUTHS C METaMOP(HO30M;
OTPHUIIATEIHLHOE BIUSHUE aJTKOTOJIS,
HUKOTHHA U JAPYTUX TEPATOTEHHBIX
(haKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeIIOBEKA.

OnuceIBaTh MPOLECC ABOMHOTO
OTTOIOTBOPCHHMS Y IIBETKOBBIX
pacTeHui

HToro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M K3MEHYHUBOCTH OPraHU3MOB

6.1 | ['eneTuka — Hayka 1 [Ipenmer u 3a1a4M TEHETUKH. PackpsiBaTh cojiepkaHuE TEPMUHOB U

0 HACJIEICTBEHHOCTH Ponb nuronoruu u sSMOpHoOIOTUN MOHSATHUH: TeH, TEHOM, TeHOTHUII, )EHOTHTI,

Y U3MEHYUBOCTU B CTAHOBJICHUM F€HETUKU. BKias XPOMOCOMBI, aJlJIeIbHbIE TE€HBI (aJUIeIN),
POCCHICKUX U 3apyOEkKHBIX YUEHBIX B rOMO3UIroTa, Fe€TePO3UroTa,
pa3BUTHE TEHETUKHU. MeTOAbl TCHETUKH JIOMUHAHTHBIN MPU3HAK (T€H),
(ruOpUIOIOTUYECKUH, peLeCCUBHBIN MpU3HAK (TeH), YucTas
UUTOT€HETUYECKHI, MOJIEKYIISIPHO- JIMHUSL, TUOPUI.
TCHETUYECKUI). [lepeuncnsaTh U XapakTepHU30BaAThH
OCHOBHBIEC T€HETUUECKUE MTOHATHS. METO/Ibl TEHETUKH: THOPUIOIOTUUECKHM,
['eneTnueckasi CUMBOJIHMKA, LATOT€HETUYECKUH, MOJIEKYJISIPHO-
UCIIOJIb3Yy€EMas B CXEMaX CKPEIIMBAHUM. T€HETUYECKUI; TOMUHAHTHBIE U
Jemoncmpayuu: pELeCCUBHBIE MPU3HAKU PACTEHUN 1
lopmpemuwi: I'. Mennens, T. Mopras, YKUBOTHBIX.
H. 1. Basunosg, C. C. UeTBepuKoB, ITonb30BaThCS FEHETUYECKOM
H. B. Tumodeen-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJINKOM
Obopyoosanue.: MOJENb- allTUTUKALUS JUJISL 3aITUCH TEHOTUITUYECKUX CXEM
«MoOHOTHOPUTHOE CKPEIIUBAHKE, CKpelIUBaHUS
repOapuii «['opox moceBHOI»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HaACJIeIOBaHUS PackpriBaTh conepxaHre TEpPMUHOB

HaCJIeI0BaHMS MPU3HAKOB, YCTAHOBJICHHbBIC Y TIOHSATHI: MOHOTHOPUTHOE

[IPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeniuBanue, (EeHOTUITHUECKHE

Mounorubpumgnoe CKpellluBaHue. 3aKOHEIMHO0Opa3us IPYIIbl, THOPUIOIOTUUECCKUNA METO/I,

CKpELIMBaHUE rUOpUIOB MEPBOTO MOKOJIeHUs. [IpaBuiio | YUCThIC TMHUH, JOMHUHUPOBAHNE TEHOB

AJOMHHHUPOBAHMA. 3aKoH pacCIiCIICHUA
IMPU3HAKOB. ['mmoTtes3a 4YucTOTHI ramer.
ITonHoOEM HemoaHOE AOMHWHHUPOBAHKC.

(TmoJiHOE, HETIOIHOE ), paclIeIIeHHe
B ITOTOMCTBE.
OnuceIBaTh METOJIMKY TIPOBEICHUS
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Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauysl u cxemovl. «MOHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIlIEIUICHUS U €ro
LHUTOT€HETHYECKAs] OCHOBa», «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MoOJeNH-anIuKauu « MoHOTuOpuaHOE
CKpeuiuBanue», «Hemomnnoe
JOMHHHUPOBaHUE», repoapuid «I opox
IIOCEBHON

I'. MeH1e11eMOTIBITOB 10 U3YYEHUIO
HACJIEIOBAHUS OJIHOU Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpeiBaTh conaep:kaHue 3aKOHOB
eIMHOO00pa3usi THOPUIOB IEPBOTO
MTOKOJICHUS U 3aKOHA PACILIETUICHHUS.
OOBSACHSTH TUIIOTE3Y YUCTOTHI TaMET.
3anuceIBaTh CXEMbl MOHOTHOPUTHOTO
CKpeNIMBaHus, OOBACHSITH €T0
UTOJIOTUYECKHE OCHOBBI U pEIIaTh
TEHETUYECKUE 3a0a4U

Ha MOHOTHOpUJIHOE CKpEIMBAHUE

6.3

Jurubpunnoe
CKpelIMBaHue.
3aKOH HE3aBHCHUMOT'O
HACJeIOBaHUS
MIPU3HAKOB

JuruOpuaHoe ckpenuBanue. 3aKoH
HE3aBUCUMOTO HaCJICIOBAHUS
npu3HakoB. [{[uToreHeTnyeckre OCHOBBI
TUTHOPUIHOTO CKPEIIUBAHMS.
AHanu3upytomiee CKpeluBaHue.
Hcrnonp30BaHre aHATM3UPYIOMIETO
CKpEITUBAHUS VIS OTIPEACIICHHUSI
TE€HOTHUIIAa OCOOH.

Jemoncmpayuu:

Ilopmpemuwi: I'. MeHiemb.

Tabnauyvt u cxemwvl: «JIurudpuaHoe
ckpenmuBanuey, « [ {luronornueckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHMS.
Obopyodosanue.: MOJENb- alTUTAKATIAS
«JIurnOpuUIHOE CKPEIIMBAHUE)

PackpeiBaTh cojep:kaHHe TEPMUHOB U
MOHSATUH: AUTUOPUIHOE CKPEIIUBaHUE,
AHAIM3UPYIONIEE CKPEIIMBAHUE.
OnuceiBath onbIThl . MeHens

10 U3YYECHUIO HACTIEIOBaHUS IBYX Iap
MIPU3HAKOB Y TOpOXa MOCEBHOTO.
PackpeiBaTh conep:kaHue 3aKoHa
HE3aBHUCUMOTOHACIICIOBAHUS TIPU3HAKOB.
IIprumeHsITh MaTEMaTUYECKUN pACUYET
C MOMOIIBI0 METO/Ia IEPEMHOKEHUS
BEPOSTHOCTEH M 3aIUCh C MOMOIIBIO
(EHOTUITMYECKUX PATUKATIOB
paclIeIIeHUs TPU3HAKOB Y MOTOMKOB
10 ()SHOTHITY ¥ TCHOTHUITY.
3anuceiBaTh CXEMbl AUTUOPUTHOTO

44



denepanpHas padoyvas nporpamma | buosorus. 1011 knacchl (0a30BbIH YpPOBEHB)

CKpEILMBaHUs, OOBSICHITH €TO
LIATOJIOTUYECKNE OCHOBBI U PEIIATh
TeHETUYECKUE 3a/1a4H Ha TUTHOPHUIHOE
CKpELIMBAHNE

6.4

CuermieHHoOe
HacJIeJOBaHHUE
MIPU3HAKOB

CueruieHHOE HacJIeI0BaHKE TPU3HAKOB.
Pabota T. MopraHa 1o clierjieHHOMY
HaclieJoBaHHIO TeHOB. HapyieHue
CLICIJICHHS TEHOB B PE3YJIbTATE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpayuu:

Ilopmpemuwi: T. Mopras.

Tabnuywl u cxemol: «Merosy,
«I'eneTnueckue KapThl PACTCHUH,
KUBOTHBIX U YEIIOBEKaAY,
«B3aumoaenicTBre aljieIbHBIX T€HOBY.
Obopyoosanue.: MUKpoOIIpenapar
«JIpo3oduna» (Hopma, MyTartuu GopmsI
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOIIL,
Mozenb-anmukamnus «llepexkpéct
XPOMOCOM.

Jlabopamopnvie u npakmuueckue
pabombol:

Jlabopatopnas padota Ne 5. «3yuenue
pEe3yIabTATOB MOHOTHOPUTHOTO

U IUTUOPUIHOTO CKPEIIMBAHUS

PackpsiBaTh conep:kaHue TEPMUHOB U
MOHSTUI: CUEIUICHHOE HACJIEIOBAHUE
MPU3HAKOB, PEKOMOWHAIIMS TE€HOB,
TEHETUYECKUE KAPThl XPOMOCOM,
MOpraHu/a.

Ha3zbiBaTh OCHOBHBIE TTOJI0KEHUSA
XPOMOCOMHOM TEOPUHU
HacsenctseHHoctu T. Moprana;
pPacKpbIBaTh COJIEpIKaHUE PAOOTHI

T. Moprana 1o cuenjieHHOMY
HAaCJIEJOBAHHUIO T€HOB U IPUYHUHBI
HAPYLICHUS CLUEIUICHUS MEXAY T€HaAMU.
3anuchIBaTh CXEMbI CKPEIUBAHUS

TMIpY CLEIJICHHOM HaCIIEIOBaHUH,
OOBSACHSATH MPUUMUHBI PEKOMOMHAITUU
TE€HOB, ONPEIEIISITh YUCIIO TPYII
CUEIUICHUS T€HOB; peIIaTh TCHETUYECKUE
3a7]a4y Ha CLEIJICHHOE HACIEIOBAHUE
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y Ip030(HIIBI HA TOTOBBIX
MUKpOITperapaTax»

6.5 | I'eneruka moa. I'enernka nosna. XpoMOCOMHOE PackpeiBaTh conep:kaHue TEPMUHOB U
Hacnenosanue onpeesieHUe noJia. AyTOCOMBI U MOHATUI: XPOMOCOMHBIN HAbOp,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. ' OMOraMEeTHBIE U | ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CLEIICHHBIX C IT0JIOM reTepOraMeTHbIE OPTAHU3MBI. TOMOTaMETHBIN MOJI, T€TEPOTaMETHBIN

Hacnenosanue npu3HakoB, CHEIUIEHHBIX | I1OJI, CLETUIEHHOE € TIOJIOM HACJIEA0BAaHNE
C IIOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBSICHATH ITUTOJOTHYECKHE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXaHW3Ma OINPEAEIEHUS
H.M. BaBuiios. 110J1a y pa3JINYHbIX OPraHU3MOB.
Tabauyvl u cxemol: «I eHETHKA MOTAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEA0BaHUA, HACJICIOBAHUS PU3HAKOB, CIIETIJICHHBIX
CLEIUIEHHOTO € MOoJIOM», «Kapuotumsl Y HE CLEIUICHHBIX c0JIOM. Pemarth
YeJI0BEKa U KUBOTHBIX) T€HETUYECKHUE 3a1a4M Ha HACJIEIOBAHNE
CUEIUIEHHBIX C ITOJIOM MPU3HAKOB

6.6 | I3MeH4nBOCTS. N3mMeHnunBoCTh. BUIbI ”3MEHUHBOCTH: PackpbiBaTh cojiep:KkaHME TEPMUHOB U
Henacnencreennas HEHACJIECTBEHHAS U HACTIECTBCHHAS. MOHATUMN: U3BMEHYUBOCTb,

VM3MEHUYNBOCTh Ponb cpenpl B HEHACIECTBEHHOM HACJIEICTBEHHAsA U3MEHYUBOCTD,

M3MEHUYMBOCTU. XapaKTEPUCTUKA
MOAU(UKAITMOHHONW N3MEHYHBOCTH.
BapuanuuonHsbii psa v BapuallOHHas
kpuBas. Hopma peakiun npusHaka.
KonuuecTBeHHbIE U KAUESCTBEHHBIC
MIPU3HAKU U X HOpMa PEAKIIUH.
CroiicTBaMO M (PUKAIIMOHHOMN
W3MEHYMBOCTH.

HEHACJIeJICTBEHHAs] N3MEHUHBOCTD,
Mou(pUKaAIIMOHHAS U3MEHYUBOCTD,
BapHAallMOHHBIN Psijl, BAPHAHTA,
BapHalMOHHasl KpUBas, MPHU3HAK,
HOpMa peaKIMH, KOJTMYECTBEHHbIC U
KauyeCTBEHHBIC TIPU3HAKHY.
KnaccuduimpoaTts BUIbI
U3MEHYMBOCTH U BBISIBIISATH X
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Jemoncmpayuu:

Tabauywvl u cxemvl: «Buapbl
U3MEHUYUBOCTIY, «MoaudukamoHHas
M3MEHUYHUBOCTDY.

Jlabopamopnvie u npakmuueckue
paoomul:

JlabopatopHas padota Ne 6. «3yueHue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOEHUE BAPUAIIMOHHOTO psijfia !
BapUALIMOHHON KPHUBON»

OHOJIOTUYECKHE OCOOECHHOCTH.
IlepeuncnsaTh cBOMCTBA
MOAN(PUKAIMMOHHON N3MEHUYNBOCTH U

OOBSCHATH €€ 3HaYCHUE JIJIT OPTaHNU3MOB.

Pa3nnyaTe KOJIMYECTBEHHBIC U
Ka4E€CTBEHHBIC IIPU3HAKH; CTPOUTH
BAPUALIMOHHBIN psAJl, BAPUALIMOHHY IO
KPUBYIO, BBIUUCIATh CPEIHEE 3HAUCHHE
IIPU3HAKA

6.7

HaCJIGI[CTBeHHaH
N3MCHYHNBOCTD

HacnenctBenHnasi, uiay reHOTUITHYECKAs
n3MeHYuBOCTh. KomMOMHaTHBHAs
M3MEHYMBOCTh. M€i03 1 TTOJIOBOM
IIPOIIECC — OCHOBA KOMOWHATUBHOM
U3MEHUYMBOCTU. MyTalioHHas
U3MEHYHBOCTD.

Knaccudukanus mytanmii: TeHHbBIE,
XPOMOCOMHBIE, TCHOMHBIE.
YacToTa v NpUYNHBI My TalUN.
MyTtarennsie GaKkTOPBHI.

3aKOH TOMOJIOTHUYECKUX PSIJIOB

B HACJIEJICTBEHHOW U3MEHYNBOCTH
H. 1. BaBunosa. Buesaepuas
HAaCJIEICTBEHHOCTb U K3MEHYUBOCTbD.
Jemoncmpayuu:

Hopmpemuwi: I'. ne ®pus, H. 1. BaBuios.

Tabauyvt u cxemwvl: «MyTallMOHHAS

PackpeiBaTh conep:kaHue TEPMUHOB U
IIOHATHN: HACJICACTBEHHAs
U3MEHYHMBOCTb, KOMOMHATUBHAS
U3MEHYUBOCTb, MyTAallMOHHAS
U3MEHYUBOCTb, MyTaHT, MyTallUU:
T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINNIONINSA, aHCYILIION WA, MyTar CHEI.

XapakTepu3oBaTh HACIEICTBECHHYIO
M3MEHYUBOCTh; (OPMYJIMPOBATH 3aKOH
TOMOJIOTUYECKHX PSJIOB

B HAcJICACTBEHHON U3MEHUYNUBOCTH

H. U. BaBmiioBa U 00BACHATH €0
3HAYEHUEIST OMOJOTHU MU CEJICKIUH.
KnaccuduimpoBats MyTanuu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOIUTH
MIPUMEPHI My TaIUH.

OOBSACHITH TPUYMHBI BOSHUKHOBEHHSI
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W3MEHYUBOCTHY.

Obopyodosarue.: MAKPOCKOTI,
Mukponpenapar «/Ipozoduiia» (Hopma,
MyTaIuu GOpMbI KPBLUTEEB B OKpacKa
Tesa); KOMHATHBIE PACTEHUS C TIECTPO
OKpPacKoOM JINCTHEB.

Jlabopamopnsie u npakmuueckue
pabombol:

JlaboparopHas padota Ne 7. « AHanu3
MyTalui y 1po30(uiibl Ha TOTOBBIX
MHUKpOIIpenapaTax»

MYTalui, posib (PaKTOPOB-MyTareHOB.
CpaBHUBaTh BUBI MyTalluii; BBISIBIIATH
IIPUYUHBI HACJIEACTBEHHOU
M3MEHUYMBOCTU, UCTOUYHUKHU MyTareHOB
B OKpYKarolei cpene (KOCBEHHO).
XapakTepu3oBaTh BHESJEPHYIO
HACJIEJICTBEHHOCTh U U3MEHUYNBOCTh

6.8

['eneTuka 4yegoBeka

I'enernka yenoseka. Kapuorun
YeJI0BeKa.

OCHOBHBIE METO/Ibl TCHETHUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEIOBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJIIPHO-TEHETUYECKUM.
CoBpeMeHHOE OIpe/IeSICHUE TeHOTUTIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUIIMPOBAHUE, B TOM YHUCJIC

¢ nomopsto [1IP-ananu3a.
HacnencrBennble 3a001€BaHUS
YyesIoBeKa: TeHHbIC 00JIe3HU, 00IC3HH

C HACJICACTBEHHOM
MIPEAPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE
oone3nn. ComaTHyecKue u
TE€HEPATUBHBIE MYyTallUU.

PackpsiBaTh copepkaHre TEPMUHOB U
MTOHATHN: KAPUOTUII YEITOBEKA,
IIUTOr€HETHYCCKUM METO/,
T€HEAJIOTMYECKUI METO/T, POJIOCIIOBHBIE,
OJIM3HEIOBBIM METO/I, HACJICICTBEHHBIC
0oJie3HH: (MOHOTEHHBIE,

C HaCJIEACTBECHHOU
MPEIPACTIONOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETUUECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnaTh 0COOCHHOCTH U3yUCHHUS
F€HETUKHU Y€JIOBEKA; TPUBOAUTH
MIPUMEPHI HACJICACTBEHHBIX OOJIe3HEH
YEeJIOBEKA, XapaKTePU30BaTh METObI UX
npoduIaKTUKH; 000CHOBBIBATH 3HAUEHHUE
MEJIMKO-TEHETUYSCKOT O
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CtBoTOBBIC KJICTKH. [IpHHIIATIET
3I0pPOBOTO 00pa3a KU3HU, THArHOCTUKH,
IpOo(UIAKTHKY U JICYCHHSI TeHETHYCCKUX
0ose3Hel. MequKo-reHETHYECKOE
KOHCYJIbTHpOBaHUE. 3HAUCHUE
MEIULIMHCKON T€HETUKHU

B IPEAOTBPAIICHUH U JICUCHUH
FeHETUUECKHUX 3a00JI€BaHUI YETOBEKA.

Jemoncmpayuu:

Tabauuwvl u cxemol: <Hacnegosanme
pesyc-pakropay, «I'eHeTnka rpymmn

KPOBUY.
Jlabopamopnwie u npakmuueckue
pabomol:

[Tpaktuueckas padora Ne 2.
«CocraBiieHUE Y aHAJIN3 POJOCIOBHBIX
YEJIOBEKa

KOHCYJIbTUPOBAHHSI.
BhIsSBISATE U CpaBHUBATh MEXIY COOOM
JIOMUHAHTHBIE Y PELIECCUBHBIE IIPU3HAKU
YEIJI0BEKA.

CocCTaBiATh U AHAIM3UPOBATH
POIOCIIOBHBIE YEI0BEKA

Htoro yacoB no teme 8

Tema /. Cesiekuusi OpraHusMoB, OCHOBbI OMOTEXHOJIOTHH

7.1 | Cenekuus Kak HayKa 1 Cernekuus Kak HayKa U Mporiecc. PackpsIBaTh cojiepkaHuE TEPMUHOB
U MpOIIECC 3apOKACHHUE CEIIEKIIMU U JOMECTUKALMA. | U MIOHATHI: CEJICKIUs, COPT, TOPOJIa,

Yuenue H. U. BaBunosa o nuenTpax
MHOT000pa3usi U MPOUCXOKACHUS
KYJBTYPHBIX PACTCHHM.

L{eHTpbI MPOUCXOKICHHS JOMAITHUX
KUBOTHBIX.

Coprt, nopoja, mramm.

HITaMM, JOMECTUKAIUS, TN
OJIOMAIlIHUBaHUE, LIEHTPbI
MHOT000pa3us U MPOUCXOKIACHUS
KyJbTYPHBIX PACTCHHUH U
KUBOTHBIX, THOPHIN3ALINA,
UCKYCCTBEHHBIN 0TOOP.
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Jemoncmpayuu:

Ilopmpemui: H. 1. BaBunos.
Tabauyvt u cxemol. kapTa «LleHTpHI
MHOT000pa3us U MPOUCXOKICHUS
KYJIbTYPHBIXpacTeHUI», «I1opobl
JOMaIIHUX KUBOTHBIX», «CopTa
KYJBTYPHBIX PACTEHUI.
Obopydosanue.: MyJISKU ILIOA0B U
KOPHEIUIO0B AUKUX (POpM U
KYJBbTYpPHBIX COPTOB PAaCTEHUI;
repbapuii «CenbCKOX03SICTBEHHBIC
pacTeHHsD)

Ha3piBaTh U CpaBHUBATH OCHOBHbBIE
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenne H. 1. BaBunoBa

O LIEHTPaX MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHMIl; pa3auyaTh HEHTPHI HA KapTe
MHUpA, CBSI3bIBATH UX MECTOIMOJIOKEHUE
C 0YaraMu BO3HUKHOBEHUS APEBHEHUIITUX
[UBUJIN3ALIUN.

CpaBHHBATh cOpTa KyJIbTYPHBIX
pPacCTeHHI1, MOPOAbI JOMAITHUX
KUBOTHBIX U UX TUKUX IIPEIKOB.
OueHuBaTh POJIb CENEKIUU

B 00€CTIICUeHHUH TTPOIOBOJILCTBEHHOM
0€30MacHOCTH YEJIOBEUECTBA

7.2

Metoasl
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUIN
Y KUBOTHBIX

CoBpeMEHHBIE METO/IbI CEJIEKIUU.
MaccoBblii 1 UHANBUAYAIbHBINA OTOOPHI
B CEJIEKLIUH PACTEHUI U )KUBOTHBIX.
OueHka 3KcTepbepa.
biM3K0poaCTBEHHOE CKPEIIMBAHUE —
uHOpuANHT. Yucras TuHus.
CkpeluBaHue YUCThIX JTUHUH.
['erepo3suc, niu rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtnanéHHas
rudpuau3anys u e€ yCrexu.
HckyccTBEHHBIM MyTareHes3 U MojaydeHue
HNOJIMIUIOUIOB. JIOCTHXKEHUS CENEKIUN

PackpoiBath copepkanne TEPMUHOB U
MOHSITUI: UCKYCCTBEHHBIN 0TOOP,
MacCOBBI 0TOOp, UHAUBUIY AJTbHBIN
0oTOOP, IKCTEPhEP, OIM3KOPOJACTBEHHOE
CKpeIllMBaHUE, YACTas JINHUSA, TETEPO3NC,
HEPOACTBEHHOE CKPEIMBaHNUE,
HCKYCCTBCHHBI MyTarcHes,
nonuruionasl. CpaBHUBATH POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO U
WHIUBUTy TBHOTO), BUIBI
rubpuan3anuu (OJIU3KOPOICTBEHHON U
OTJAJICHHOI1 ), CIOCOOBI OTYUYEHUS
MOJIUIIIIOUIOB.
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pacTEeHHI1, )KUBOTHBIX U
MUKPOOPTaHU3MOB.

Jemoncmpayuu:

llopmpemuwi: . B. MuuypuHs,

I'. JI. Kapnieuenko, M. ®@. 11BaHOB.
Tabauywl u cxemol: «OTHATCHHAS
rudpuauzanms», «PaboTsl akagemMuka
M. @. UBaHoBay, «Ilomumnmongus».
Obopyoosanue.: MyJSHKH TUIOI0B U
KOPHEIUIO0B AUKUX (POpM U
KYJbTYPHBIX COPTOB PACTEHUM.
Jlabopamopnuvie u npakmuueckue
pabombol:

Okckypeusi «OCHOBHBIE METOIbI U
JTOCTUKEHUS CEJIEKIIUU PACTCHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IUIEMEHHYIO0 depmy,
COPTOUCTIBITATENIbHBIA Y4aCTOK

WJIU TETTUYHOE XO3SIMCTBO)

[TpuBOIUTE MPUMEPHI JOCTUKECHUN
CEJICKLIUH PACTECHUN U JKUBOTHBIX

7.3

buorexaonorusa
KakK OTpaciib
MPOM3BO/JICTBA

buorexnonorus KakK 0Tpaciib
pou3BOACTBA. [ eHHast MHKEHEpUS.
Otanbl co3nanus pekomOuHanTHOM JIHK
Y TPAHCT€HHBIX OpraHu3MoB. KiierouHnas
uHxxeHepusa. Kinerounblie KyJIbTypBl.
MHUKpPOKIIOHATIBHOE PAa3MHOKEHUE
pacrenunii. KnonupoBanue
BBICOKOIIPOYKTHUBHBIX

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATUI: OMOTEXHOJIOTHSI, KJIETOUHAs
VH)XCHEpUs, TeHHASUHKEHEPHUS,
KJIOHUPOBAHUE, TPAHCT€HHBIE
opranusmbl, MO (reHeTudecku
MOIU(ULIMPOBAHHBIE OPTraHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpaciIb IPOU3BOJICTBA, OCHOBHEIE
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CEIBbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTMYECKUE U STUISCKHE HpO6H€MBI.

I'MO — reneTruuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
onotexHonoruny, «Kietounsie
KYJBTYPBI U KIOHUPOBAHHEY,
«KOHCTpYyHpOBaHHUEU TEPEHOC TEHOB,
XPOMOCOM

JOCTHKCHU A OMOTEXHOJIOTHHU B 00J1aCTH

IMPOMBIINIJICHHOCTH, CCIILCKOT'O XO03SHCTBa

U METUITUHBI.
[lepeuncnsTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI M JIOCTH)KCHUS
OMOMH)KEHEPHU.

OOCyKIaTh 9KOJOTUYECKHUE U
ATUYECKHE aCTICKThI HEKOTOPHIX
UCCJIEIOBaHMM B 00J1aCTH
OMOTEeXHOJIOTUH (KJIOHUPOBAHUSA,
HCKYCCTBEHHOI'O OIUIOJIOTBOPEHUS,
HaIpaBJICHHOTO N3MCHCHUSI TEHOMA U
CO3/[aHUsI TPAHCTEHHBIX OPTAaHU3MOB)

HToro yacos 110 Teme 3
Pe3epBHoe Bpemst 1
OBILIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KomnuectBO OCHOBHBIE BUIIBI J€ATEIHbHOCTH
pa3/iesioB U TEM [IporpammHoOE copepKaHue
n/m 9acoB 00yYaronmxcs

y4eOHOTO IpeaMeTa

Tema 1. DBoJMIOLHOHHAA OHOJIOTHA

1.1 | DBosronUs ¥ METOIBI

€€ U3y4CHUs

1

[Ipennoceuiku BO3SHUKHOBEHUS
HBOJIFOLIMOHHON TEOPUU. DBOJIIOLIMOHHAS
TeOpus U €€ MECTO B OMOJIOTUH.
Bimstnue 3BOIFOIMOHHOM TEOPUHN

Ha pa3BUTUE OMOJIOTUU U APYTUXHAYK.
CBuETENBCTBA SBOIOLUN.
[TaneonTonornyeckue:
MOCJIEI0OBATEIBHOCTD MOSIBJICHUS BUJIOB
B MAJICOHTOJIOTUYECKOM JIETOUCH,
nepexoaHbie (POPMBI.
buoreorpaguyeckue: cxoacTso u
paznmuuue (ayH udiop MaTEpUKOB U
OCTPOBOB. DMOPHOJIOrMUECKHE: CXO/ICTBA
U pa3ianyuusi SMOPHUOHOB Pa3HbIX BHJIOB
MO3BOHOYHBIX.
CpaBHUTEIILHO-aHATOMUYECKUE:
rOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
PYJIMMEHTApHBIC OpTaHbl, ATABU3MBI.
MosnekysipHO-OMOXUMUYECKUE:
CXOJICTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX

PackpbiBath coniepkaHre TEPMUHOB U
MOHSITUI: BOJIIOIMS, IEPEXOJIHBIE
(bopMBI, GUITOTEHETUICCKUAEC PSIBI,
BH/JIBI-DHJICMHUKH, BUIBI-PCITUKTHI,
3aKOH 3apO/IBIIICBOTO CXOJICTBA,
OMOreHEeTHYECKUH 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyIUMEHTApHBIC OPTaHBI,
aTaBU3MBI.

[TepeunciaTh OCHOBHBIC ATAIBI Pa3BUTHS
ABOJIIOLIMOHHOW TEOPUHU.
XapakTepu3oBaTh CBUIACTEIIbCTBA
ABOJTFOITMH: TIAJICOHTOJIOTHIECKHE,
ouoreorpaduueckue,
AMOPHUOJTIOTUIECKHE, CPABHUTEIILHO-
aHATOMHYECKHUE, MOJIEKYJISIPHO-
OMOXUMUYECKHE.

[IpuBOAMTE TIPUMEPHI TIEPEXOTHBIX
dhopM opraHu3MoB, (PUIOTCHETHICCKHUX
PSIOB.

[TpuBoauTh (HOPMYJIUPOBKH 3aKOHOB
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METa0O0JMYECKUX MyTeH y BCEX KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, X. b. Jlamapk,
Y. Jlapsun, B. O. KoBaneBckuii,

K. M. Bap, 3. I'ekkens, ®. Mrosuiep.
Tabnuywvl u cxemol: «PazBurue
OpPraHUYECKOro MUpa Ha 3eMJIe,
penbedHbIe TAOTUIBI «3apOIbIIIN
MMO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEPUKCY.

Obopyodosanue: buoreorpapuyeckas
KapTa MUpa; KOJeKusa «DopMbl
COXPAHHOCTHU MCKOIAEMbIX JKUBOTHBIX U
pacTeHHI»; BIaXKHbIE MPENapaThl
«Pa3BuTHe Hacekomoroy, «Pa3Burue
JISITY LK

OMOreHETUYECKOTO 1 3apOJbIIICBOTO
CcXoAacTBa

1.2

Ucrtopus pazsutus
NpEICTaBICHU I
00 IBOITIOTTNH

OposonioHHas teopus Y. JlapBuHa.
[Ipennockuiku BO3SHUKHOBEHUS
JapBUHU3MA. J[BHOXKYIIIUE CHUITBI
ABOJIIOLINM BUIOB 110 J[apBUHY
(M30BITOYHOE PA3MHOKEHUE

IIPU OrPAaHUYEHHOCTU PECYPCOB,
HEONPEAEIIEHHAS U3MEHUUBOCTD,
O6opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBIN O0TOOD).
CuHTteTHuyeckasi TEOpHs SBOITIOIUN

PackpbiBaTh cojiepsKaHUE TEPMUHOB U
MOHSTUM: CUCTEMAaTHKa, €CTECTBEHHbIN
U UCKYCCTBEHHBII 0TOOD.
XapakTepu3oBaTh OCHOBHBIC
ABOJIOLIMOHHBIC WU, KOHIICIIIIUN 1
TEOpUM; CPAaBHUBATH B3TJISAbIHA BUJ U
spomonuio K. JIunues, XK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bk JIMHHES B pa3BUTHE
CUCTEMATUKH U OOBSCHITH MPUHITUTIBI
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(CTD) u e€ OCHOBHBICTIONOKEHHS.
Hemoncmpayuu:

lopmpemuwi: K. JIluanen, XK. b. Jlamapk,
Y. dapBuH.

Tabauysl u cxemwl: «llomynsuuny,
«Kapra-cxema mapuipyTa nyTeleCcTBUS
Y. NapBuna», «@opMbl 00pbObI

3a CyILECTBOBaHUEY», « ECTECTBEHHBIN
oT6op», «MHOroodpazue copToB
pacteHui», «MHoroo0pasue nopoj
YKUBOTHBIX)»

OMHApHON HOMEHKJIATYPHI.
XapakTepu3oBaTh COJICPKAHUE U
3HAYEHUE FBOJIFOIIMOHHON KOHIIENIUN
K. b. Jlamapxka.

OueHMBaTh €CTECTBEHHO-HAYYHbBIE U
COLIMAIBHO-P)KOHOMUYECKNE
MPEANOCHUIKYM BO3HUKHOBEHUS
ABOJTIOLMOHHON Teopuun Y. /lapBuHa.
PackpbIBaTh coep:kaHue IBOJIIOLMOHHON
teopun. /lapBuna; cpaBHUBaThH
HEONPEIAEIIEHHYIO U ONPEACIEHHYIO
W3MEHYHUBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIH 0TOOP, PopMbI OOPHOBI
3a CyLIECTBOBAHUE.

OnuceIBaTh MOJOKEHUS] CHHTETUUECKON
teopuu dBotonuu (CTD) u 0ObICHATDH
e 3HaueHue JUISIOMOIOTHH

13

Bun: kpurepun n
CTPYKTYypa.
[TomyssAnus kak Kax
JJIEMEHTapHast
€AVMHHMIA BUJA

MuxkposBomonus. [lomymnsamus kak
€AMHHUIABUA U DBOJIIOLUH.
Hemoncmpayuu:

Tabnuyvt u cxemol: «llomynsuuny,
«MyTauroHHass U3MEHYUBOCThHY.
Obopyodosatnue: MUKPOCKOTI,
Mukponpenapar «Jlpo3oduna» (Hopma,
MyTaluu GOPMBIKPBLILEB U OKPACKH
Tena), MoJienb-anmmkanus «llepexkpéct
XPOMOCOM).

PackppiBaTh conmepkaHie TEPMUHOB U
MTOHSATHI: MUKPOBOJIIOIINS, BU]I,
KPUTEPHUH BUJA, apeajl, TOMYJISIHs,
reHo(OoH, MyTalu, KOMOWHAIINH
TEHOB.

XapakTepru3oBaTh BUJ KAK OCHOBHYIO
CHUCTEMATHYCCKYIO STUHUITY U
IIEJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Boeinenste kpuTepun Buia
(Mopdomoruueckuit, PU3NOIOTUIECKUH,
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Jlabopamopnsle u npakmuueckue
paoomowi:

JlaGoparopnas padorta Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIOTHUECKOMY
KPUTEPUIO»

OMOXUMUYCCKUI, TCHETUUCCKUI,
AKOJIOTMYECKUH, Teorpauueckuii) u
MPUMEHSITh KPUTEPHUH JIJIs1 OTTUCAHUS
KOHKPETHBIX BHJIOB.
XapakTepu3oBaTh MOMYJIAINIO KaK
CTPYKTYPHYIOSAWHUITY BHIA U
HBOJIIOIIHH.

OnuchIBaTh MOIYJISAIUIO TI0 OCHOBHBIM
MOKa3aTelisIM: COCTaB, CTPYKTypa

1.4 | IBmwkyine CHIbI JBrxymme cuitel ((pakTophl) 3Bostouu | PackpeiBaTh coliep>kaHlEe TEPMUHOB U
(3memeHTapHbIe BHJIOB B ITPUPOJE. MyTallMOHHBIN MOHSATUIN: KOMOMHATUBHAS
(haKkTOpPBI) F3BOITIOLNN npoliiecc U KOMOMHATUBHAs U3MEHYUBOCTh, MyTaIlUU, MyTallUOHHBIN
M3MEHYMBOCTb. [10NMyIALIMOHHBIE BOJHBI | MPOIIECC, MOMYJISILIMOHHBIE BOJIHBI,
u apeiid renos. M3omsius u murpanus. | apeiid reHoB, U30JISAINS, MUTPAIUH.
Jemoncmpayuu: XapakTepu30BaTh 3JIECMEHTAPHbBIC
Tabnuywsl u cxemul. «JIBUXKy1IMEe CHIIBI (aKTOpPBI SBOITIOLUN: MyTAI[MOHHBIN
HBOJIIOLIMI npoiiecc, KOMOMHAaTUBHAs
WU3MEHYHUBOCTD, MMOMYJISILITUOHHBIE BOJHBI,
Jpeii( TeHOB, N30, MUTPALIHSL.
VYcranaBiauBaTh NPUUYUHHO-
CJIEJICTBEHHbBIE CBSI3U MEXK]LY
MEXaHU3MOM U PE3YyJIbTaTOM JEHCTBHS
JBIKYIIMX CUJT (3JIEMEHTAPHBIX
(haKTOPOB) ABOJTIOIIUU
1.5 | EcrectBennslit oTO0p EcTtecTBeHHBII 0TOOp — HanpaBssionuid | PackpeiBaTh copepxaHue TEPMUHOB U

U ero opMbl

(bakTop 3BOJIIOLIMH.
@DopMbI €cTeCTBEHHOr00TO0pA.

MOHSATHUM: €CTECTBEHHBIN 0TOOpP, O0phOa
3a CyIIIeCTBOBaHHE.
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Hemoncmpayuu:
Tabauywl u cxemol: «ECTeCTBEHHBIN
otbop», «boprda 3a CyIecCTBOBAHUE)

OnuceiBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBaTb GOPMBI €CTECTBEHHOTO
otbopa (ABMXKYIIHNHI, CTAOMITU3UPYIOIIHH,
JU3PYIITUBHBIN) B CPABHUBATH X MEXKITY
co0O0i1.

XapaktepusoBaTbh 00pb0y

3a CyIIeCTBOBAHUE U CPAaBHUBATH €€
BUJIBI (MEXKBHIOBAs, BHY TPHBHIOBAS,
06oprOa c HeOIAroNPUATHEIMU
(dbakTopamMu BHEUTHEHN Cpe/Ibl)

1.6

PesynbraTh
ABOJIIOLIUU:
MPUCTIOCOOJIEHHOCTh
OpPraHU3MOB U
BUJ1000pa30BaHKe

[IpucnocobIeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3Botoruu. [Ipumepsi
MIPUCIIOCOOJICHUH Y OPTraHU3MOB.
Apomopho3bl ¥ uIMoaAanTaI|H.
Bunu BunooOpazoBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpaguieckoe,
HKOJIOTUYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:
«[IprcmocobIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHUE,
«IKOJIOTUYECKOE BUI000pa30BaHUEY.
Obopyoosarue:

koJutekus «[Ipumepsl 3aMTHBIX
MPUCTIOCOOICHUN Y )KUBOTHBIX,

PackppiBath copepkaHie TEPMUHOB H
MOHSATUM: TPUCTIOCOOJICHHOCTb,
MOKPOBUTEJILCTBEHHAS U
nperocTeperamoias oKpacka,
MacCKHUpPOBKa, BU000pa30BaHUE.
OnuceIBaTh MEXaHNU3M BOZHUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHU3MOB.
BBISABIATH 110 M300paKeHUSIM, Ha KUBBIX
1 (PUKCHPOBAHHBIX MpernapaTax MpUMepPbI
MPUCTIOCOOJICHHOCTH PACTeHUN U
KUBOTHBIX K YCJIOBHSIMCPEIbI
oOWTaHUs, TOKAa3bIBaTh OTHOCUTEIBHYIO
1eJIeCO00Pa3HOCTh MPUCTIOCOOJICHUH.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHHU3MbI BUI000Pa30BaHMS;
OTHMCHIBATH U CPABHUBATH OCHOBHBIC
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KOJIICKITHSI HACEKOMBIX C Pa3JINYHBIMU
TUTIAMU OKPACKU; HaOOp III0I0BU
CEMSIH.

Jlabopamopnvle u npakmuueckue
paoomoi:

JlabGopaTtopHas pabota Ne 2. «Onucanue
pUCIOCOOJICHHOCTH OPTaHU3Ma U ee
OTHOCHUTEIILHOTO XapaKTepay

(GhOpMBI SKOJIOTUYECKOTO U
reorpaduaeckoroBuI000pa30BaHUs

1.7 | HanpaBienus u nmytu
MaKpOIBOJIIOLIUU

MakposBonronusi.

DopMbI IBOITIOIUH: (pUsieTHYeCKas,
JTUBEPIreHTHAS, KOHBEPTCHTHAS,
napayuiensHas. HeoOpaTumocTthb
sBoJionun. [Ipoucxoxnenue

OT HECTIEeIMAIN3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyromas cnenuain3anus.
AnanTvuBHas pajaualus.
Hemoncmpayuu:

Ilopmpemesi: A. H. CeBep1ioB.
Tabauyvt u cxemol: «ApoMopQo3bD»,
«anoamanraumy, «O0mmas
JIETE€HEPALIUSD).

Obopyoosanue: moneib « OCHOBHBIC
HaIpaBJICHUS DBOJIIOIHIY; 00BEMHAs
Mojenb « CTpOeHHE TOJI0OBHOTO MO3Ta
MO3BOHOYHBIX)

PackpwiBath conepkaHue TEPMUHOB U
MOHSITHI: MAaKPOIBOITIONHMS, (pUtoreHes,
OMOJIOrMYECKU IPOrpecc U perpecc,
apoMmop}o3, uaroananrarus, oomas
JereHepanys, afjanTuBHas paguanus.
Xapaktepu3oBaTh (POPMBI IBOJIOLIMH.
BrisBisats apomopdo3sl u
WJINOATANTAUN YPACTEHUN U
KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYECKUH Mporpecc
1 OMoJIoru4ecKuil perpecc, apoMopdos,
UIM0a AN TallUuio U OOIIYI0
JiereHepaluio.

BrISIBISITE B3aUMOCBSI3U MEXKTY Ty TSIMU
Y HaIlpaBJICHUSIMU 3BOJIIOLIUU

Y PACTEHMM U KUBOTHBIX

HToro 4yacoB 1o teme
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Tema 2. Bo3HnkHOBeHHe M pa3BUTHE *KM3HU HA 3eMuie

2.1 | Ucropus xxu3Hu

Ha 3eMJI€ U METOIbI
€€ U3y4YCHHUs.
I'nniore3nl
MIPOUCXOKICHUS
’KHU3HHU Ha 3eMiie

2

JloHay4HbIE MPEICTABICHUS

0 3apO’KJICHMM XKW3HU. HayuHble
TUIIOTE3bl BO3SHUKHOBEHUS YKU3HU

Ha 3emJie: abuoreHe3 umaHCcIepMusl.
XUMHYECKAS] SBOJIOIHA.
AOUOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB U3HEOPTAHUYECKUX.
DKCNEPUMEHTATBbHOE MOATBEPKICHUE
XUMHYECKOU IBOIIOLIUU.

HauanbHble 3Tarnbl OM0JI0rM4ecKon
sBotonnu. I'unoresza PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MIPOTOKJIETKHU.
[lepBble KIETKU U UX HBOIIOLIHSL.
@opMHUPOBAHUE OCHOBHBIX IPYIII
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

llopmpempul.

®. Penn, JI. [Tactep, C. Munnep,

A. U. Onapumn, I'. FOpwu.

Tabauywl u cxemvl: «BO3HHKHOBEHUE
CoJIHEeUHOM CUCTEMBI»,

«Pa3BuTHE OPraHNYECKOro MUPaAY,
«PacturennpHas kiaeTkay, « KuBoTHast
KieTkay, «[Ipokapuornueckas
KJIETKa»

PackpbiBath cojiep:kaHre TEPMUHOB U
MOHSITUIA: KpEallMOHNU3M, a0HOTeHe3,
BUTAJIN3M, ITAHCIIEPMUS, OMOTI0I3,
KOallepBaThl, TPOOUOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METObI H3yUCHUS
HUCTOPUYECKOTO MPOILIOro 3eMIJIH.
ITepeuncisiTb OCHOBHBIE ATAIlbI
XUMHYECKOM HOMOJIOTHYECKOM
ABOJIIOLIUU.

N3narath cosiepaHue ruroTe3 U Teopui
BO3HHUKHOBEHUS )KM3HU Ha 3eMJIe
(KpeanoHn3Ma, CaMONPOU3BOJIHLHOTO
3apOXKJeHUs (CIIOHTAHHOTO),
na"crnepmuu, runore3sl PHK-mupa).
OnuceiBath 3kcniepuMmenTsl C. Musnepa
u I'. FOpu no nojiydeHuto OpraHndeCcKux
BEIIIECTB M3 HEOPTaHMYECKUX MTyTEM
aOMOTEHHOTO CUHTE3a
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2.2

OcHOBHBIE HTarb
HBOJIIOIUH
OpPTaHUYECKOTO MUPA
Ha 3emJie, pa3BUTHE
KU3HH T10 DpaM |
nepuoiamMm

PazButHe )x13HM Ha 3emII€ 110 3paM U
nepuogam. Karapxeii. Apxeickas

Y IpoTepo3oickas 3psl. [1ameos3orickas
apa u e€ ePUOIbl: KEMOPHUICKHUIA,
OPIOBHUKCKHUH, CUITYPUUCKUH,
JICBOHCKHUH, KAMEHHOYTOJIBHBIM,
MIEPMCKHI.

Me3so301ickas 3pa v €€ IEPUOIBIL:
TPUACOBBIM, FOPCKUM, MEJIOBOU.
Kanno3orickas 3pa u €€ nepuoasl:
MaJI€OreHOBBINM, HEOTCHOBBIN,
AHTPOMOT€HOBBIN.

XapakTepuCcTUKa KJIIMMaTa u
reoJIOTMYE€CKUX MporeccoB. OCHOBHBIE
ATaIbl 3BOJIFOLIMU PACTUTEIIBHOTO U
YKUBOTHOTO Mupa. ApoMopho3bl

y pacTeHuil 1 )KUBOTHBIX. [losBIEHUE,
pPaclUBET U BEIMUPAHUE TPYII KUBbIX
OpPraHu3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «Pa3zputne
OPTraHUYECKOTO MUPay,
TCOXPOHOJIOTHYECKAs Ta0JIHIIa;
KOJUTEKIHS «DOpMBbI COXPAaHHOCTH
MCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.
Jlabopamopnvie u npakmuueckue
paoomoi:

PackpsiBaTh copepkaHre TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UINOATANITALINH.
3HaTh MOCIIE0BATEIBHOCTh JOHOB!
KaTapxeu, apxeu, IpoTepo30H,
(dhaHepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, MAJICO30MCKasl,
M€3030MCKasi, KAHHO30MCKasl; IEPUOJIOB:
KeMOPUNCKUI, OPTOBUKCKUIA,
CUJIYPUHCKUM, IEBOHCKHUN,
KaMEHHOYTOJIbHBIN, IEPMCKH,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
MajJ€OreHOBBIM Y HEOT'CHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepru30BaTh OCHOBHBIE COOBITUS
B Pa3BUTUU OPraHUYECKOr0 MUpa

T10 3paM U NIEPUOJIaM reOJI0THUYECKOU
VCTOPHUM; ITAIIbl PA3BUTUS
PaCTUTEIBLHOIO U 5KUBOTHOTO MUDA.
Breiienuth riaBHbie apoMop(o3sl
PacTEeHUN U )KUBOTHBIX.

CpaBHUBaTh MEXIy COOOM
MPEJICTABUTENIEN CUCTEMATHUUYECKHUX
rpyN OPraHru3MOB, BBISBIISTh YEPTHI
YCIIOKHEHUS U TPUCTIOCOOICHHOCTH
K YCIIOBUSIM KU3HH
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[TpakTrueckas pabota Ne 1. «M3yuyenue
MCKOIIA€MbIX OCTaTKOB PACTEHUH U
YKUBOTHBIX B KOJUIEKLIUSX).

DKCKypcHs « DBOJIIOLMS OPTaHUYECKOTO
Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbI WIMKPACBEIUECKUN MYy3€il)

2.3 | CoBpeMeHHas Cucrema opraHm4ecKoro Mupa Kax PackpbIBaTh cofiepkaHue TEPMUHOB U
cuctema oTpaxkeHue 3BoJouud. OCHOBHBIE MOHSATUI: CUCTEMATHKa, UCKYCCTBEHHAS U
OpPraHUYECKOT0 MUpA CUCTEMAaTUYECKUE TPYNIbl OPraHU3MOB. | €CTECTBEHHas Kiaccudukalys, OnHapHast

Jemoncmpayuu: HOMEHKJIaTypa, MPUHLINI
Tabauywl u cxemol: «CoBpeMeHHast MEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOTO MHpPa» XapakTepu30BaTb COBPEMEHHYIO
CUCTEMY OPIaHMYECKOTO0 MHpa
2.4 | DBOJIOIMS YeTI0OBEKA DBOJIIOIUA YeT0BEKa. AHTPOMOJIOTHS PackpsiBaTh coziepkaHue TEPMUHOB U

(anTpOMIOTEHE3)

Kak Hayka. Pa3Butue npeacraBieHui
O MPOUCXOXKICHUU YeTOBEKA. MeToabI
M3y4deHHUs aHTpororeHeza. CxoacTea u
pa3nuuusl 4eI0BEKa U JKUBOTHBIX.

CucreMaTnuecKoe NoJ0KESHHE YSJTOBEKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauywl u cxemwvr: «CpaBHEHUE
AHATOMUYECKHUX YEePT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00e3bsTH.

Obopyoosanue: CIETIKUA WA
M300paKEeHHsI KAMEHHBIX OpYIUi

TOHSITHI: aHTPOIIOJIOTHSI, AHTPOIIOICHES,
yesioBek pazymHbii(Homo sapiens),
MPSIMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
cHUCTEMA.

[TepeuncnsaTh 3a1a4u AaHTPOIIOJIOTHUH,
ATANBICTAHOBIICHUS U PA3BUTHS
MPEACTABICHUM O POUCXOKICHUU
YyeJIoBEKa.

M3marate OCHOBHBIEC IOJIOXKCHUS
teopun Y. J[apBruHA, KPUTHYECKH
OIICHUBATh HEHAYYHYIOUH(POPMAITHIO
O POUCXOXKJICHUHU YEIIOBEKA.

3HATh CHCTEMaTUYECKOE MOJ0KEHNUE
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TIEpPBOOBITHOTO YEJIOBEKA: KAMHH-
qorepsl, pyouna, ckpediia

Brua Homo sapiens, mepednciisiTe ero
MOP(OJIOTO-aHATOMHYECKHUE TTPU3HAKH
pa3HOro ypoBHs (THI, KJIacc, OTPSL

u Jp.).

YcTaHaBIMBATh YEPTHI CXOJICTBA H
pa3IMUnuiYesIOBEKa U )KHBOTHBIX.
OOBSCHATD U OLICHUBATh 3HAYCHHE
HAYYHBIX 3HAHUH O POUCXOXKICHUH
YeJIOBEKa JIJIS IOHUMaHUsI MeCTa U POJIH
YeJI0BEKa B MPUPOJIC

2.5

JIBHOKyIIME CUITBI

(paxTopsr)
aHTpOIOreHe3a

JIBrky1me cuitbl ((hakTopshl)
aHTpornorenesa. Hacnencrsennas
U3MEHYUBOCTb U €CTECTBEHHBIN O0TOOP.
OO01ecTBeHHBIM 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUN TPYAA,
MBIIJIEHUE, PEYb.

Jemoncmpayuu:

Tabnuyvt u cxemvi: «CpaBHEHUE
aHATOMHYECKHUX YEPT CTPOCHHUSI UEJIOBEKA
U 4eJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE MECTa NAJIEOHTOJIOTMYECKUX
HaXOJIOK ITPEIKOBCOBPEMEHHOIO
YeJIOBEKa».

O06opyIoBaHKE: MYJISIKU
«IIpoucxoxaeHune yeaoBeka
(MaJIEOHTOJIOTMYECKHUE HAXOIKH )»

PackppiBaTh copepkaHne TEPMHUHOB H
MOHATUM: (PaKTOPHI aHTPOIIOTeHE3a,
TPYIIIOBOE COTPYIHUYECTBO, PEYb,
opyauiiHas 1esITeIbHOCTD,
noJIMMoppu3m.

XapakTepru30BaTh ABUKYIINAEC CHITBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpaBHUBATh UX MEXIY COOOM
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2.6 | OcHOBHBIE CTaUN OCHOBHBIE CTaJIUX U BETBU YBOJIOLINHU PackpsiBaTh cojiepKaHUE TEPMUHOB U
3BOJIFOLIAH YETOBEKA YEJIOBEKA: aBCTPAJIONUTEKH, HemoBeK MOHATHI: aBCTPAJIOMUTEK, YETIOBEK

yMelbiid, YenoBek MpsAMOXOIIINM, YMEJIbIN, YEJIOBEK MIPAMOXOISAIIMNHI,
YenoBek HEaHAEPTAIBCKUM, UeloBeK HEaHJiepTajel, KpOMaHbOHELl,
pa3yMHBII COBPEMEHHOT'O THUIIA. HEOJINTHYECKAs! pEBOJIIOLINS,
Haxoakn nckonaeMbIx OCTaHKOB, MEPBOOBITHOE UCKYCCTBO.
BpeMsl CyIIIECTBOBaHMUsI, 00JIACTh XapakTepu3oBaTh U CPABHUBATH MEXKIY
pacnpocTpaHeHus, 00bEM TOJIOBHOTO c000l OCHOBHBIE CTAJIUH IBOJIIOIIUU
MO3ra, 00pa3 KU3HU, OPYAUSL. YeJI0BEKa: XPOHOJIOTUYECKUM BO3PACT,
Jemoncmpayuu: apeaJl pacpoCTpaHeHHs, 00bEM
Tabnuyvt u cxemvi: «OCHOBHBIE MeCTa rOJIOBHOI'O MO3ra, 00pa3 KU3HU U
MTAJICOHTOJIOTMYECKUX HAXOJIOK IPEIKOB | OPYHsl TPy Aa
COBPEMEHHOI'0 YEJIOBEKA,
«JlpeBHelimmue moam», «IpeBaue
moan», «I[lepBbie COBpEMEHHBIE JTIOAN.
O0opynoBaHue: MyJIsiKU
«IIpoucxoxaeHue yenoBeka» (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HEaHIepPTaAIblIa, KPOMAHbOHIIA); CIEIKU
WM 1300paKeHUsI KAMEHHBIX OPY U
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
qormrmepsl, pyouna, ckpedna

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHBIE PackpsiBaTh coJiep>KaHUE TEPMUHOB

Y IPUPOJIHBIE
aJjanTaldy YeJIoBeKa

OOJBITIME pachl: €BPOIICOUTHAS
(eBpaswuiickasi), HErpo-aBCTpaJouHAas
(3KBaTOpHUAIIbHAS ), MOHTOJIOUIHAS
(a3uaTcko-aMepuKaHCKas).

Y MOHSITUH: pachl, paCOT€HE3, COLHAa-
JTAPBUHU3M, PACU3M, METHCAIIUS.
XapakTepu30oBaTh U CPABHUBATH
MPEJICTABUTEIIENYETIOBEYECKUX Pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJCTABUTEIICH YEIIOBEUECKUXPAC

K YCJIOBHUSIM CYIIIECTBOBaHMS. ENMHCTBO
yejoBeueckux pac. Kputuka
COILMAJIBHOTO JIApBUHU3MA U pacu3ma.
Hemoncmpayuu:

Tabnuywvl u cxemol: «YeaoBeueckue
paceD)

PACKpbIBATh IPUUYMHBI U MEXAHU3MBbI
pacoreHesa, nepeumncisiTb U IPUBOJIUTh
MIPUMEPHI MPUCTIOCOOICHHOCTH YEJIOBEKa
K YCJIIOBUSIM CPE€Jibl, TPUMEPDI
MIPUCIIOCOOUTEILHOTO3HAYEHHUS PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €AUHCTBO Buga Homo
sapiens, Hay4Hy0 HECOCTOSITEIbHOCTD
PaCoOBBIX TEOPHUU, UJCH COLUAITBHOTO
JIApBUHU3MA U pacusma

HToro yacoB nmo teme

9

Tema 3. Opranu3mbl 4 OKpY:KamoIas cpeaa

3.1 | Dxomnorust Kak Hayka 1 DKoJIOTHs KaK HayKa. 3ajadnu pa3fensl | PackpblBaTh cofep:kaHre TEPMUHOB U
HKOJIOTHH. MOHSITUM: PKOJIOTHS, TIOJIEBbIE
MeTo1bl 5KOJIOTUYECKHUX UCCIIEOBAaHUMN. | HAOIIOACHUS, SIKCIICPUMCHTHI,
DKO0JIOTUYECKOE MUPOBO33PEHUE MOHHUTOPHHT OKPY>KaIOIIEH CPEeIbl,
COBPEMEHHOTO YEJIOBEKA. MOJICJIUPOBAHUE, IKOJIOTHUECKOE
Hemoncmpayuu: MHUPOBO33PEHHE.
Ilopmpemepi: A. 1'ymMO0IBAT, [lepeuncnsaTh 3a7a4 SKOJIOTUH, €€
K. @. Pynbe, O. I'exkelns. pas3aensl UCBSI3U C IPYTMMU HayKaMH.
Tabauyvr u cxemor: xapra «IIpuponnsle | Xapakrepu3oBaTh METO/IbI
30HBI 3eMJIN» DKOJIOTHYECKUX UCCIIEIOBAHUN

3.2 | Cpenpl oOuTaHUS U 1 Cpenbl oOuTaHusi Opranu3MoB: BojiHasA, | PackpbiBaTh comepxkaHue TEPMUHOB

HKOJIOTUYECKHE
(dakTopsI

HA3eMHO-BO3/lyllIIHAs, [IOYBEHHAs,
BHYTpPU-OPraHU3MEHHAS.
Okosnoruyeckue GakTopsbl.
Krnaccuduxkanus s3Kk010ruueckux

Y TIOHSTHI: cpesia oOuTanusl,
AKOJIOTHYECKHE (DAKTOPHI,
OMOJIOTUYECKUI ONITUMYM,
OTrpaHUYMBAIOIIUN (JINMUTHPYIOLIUIN )
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(hakTOpOB: AOMOTHYECKHE, ONOTHUECKHUE
¥ aHTPOIIOTCHHBIC.

JlelicTBHE 9KOJIOTUYECKHUX (PAKTOPOB

Ha OpTaHU3MBEI.

Hemoncmpayuu:

Tabauyst u cxemol: «CpenpbIOOUTAHUS
OpPTaHU3MOBY

dbaxkrop.

XapakTepru30BaTh yCIOBUS CPE/T
OOUTaHMs OPTaHU3MOB;
KJIAaCCU(PUITIPOBATH M XapaKTEPHU30BaTh
dKOJIOTHYECKHE (DAKTOPHI: a0MOTHUYECKHE,
OMOTHYECKHE U aHTPOTIOTCHHBIE.
OnuceIBaTh JEHCTBUE SKOJIOTUUECKUX
(hakTOpOBHA OPraHU3MBI.
XapakTepru3oBaTh 0COOCHHOCTH
CTPOEHUS U KUZHEEATECIbHOCTH
pacTeHUH M )KUBOTHBIXPA3HBIX CPET
oOuTaHus

3.3

AOuoTHuecKue
(bakTopsI

AOluoTndeckue (paKTophl: CBET,
TeMIlepaTypa, BIAKHOCTb.
®oronepuoausm.IIpucnocobnenus
OpPraHU3MOB K JICUCTBUIO aOMOTUYECKHUX
(dbaxkTopoB. bHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabauyvt u cxemwvl: «POTOMEPUOIUIM.
Jlabopamopnvle u npakmuyeckue
paoomowi:

JlaGopatopnas paborta Ne 3.
«Mopdonoruaeckue 0COOEHHOCTH
PaCTEHUM U3 Pa3HBIXMECT OOUTAHUSD.
JlabopaTtopHas pabota Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIeyca»

PackpriBath copepxanue TEPMUHOB U
MOHATUH: abnoTHYeCKHne (PaKTOPHI,
dhoToneproan3M, OMOIOTHYECKUE
PUTMBL.

AHanmu3upoBaTh JEHCTBUE CBETA,
TEeMITepaTyphl, BIAXXHOCTH Ha OPTaHU3MbI
Y TIPUBOJIUTDH MIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[TpoBOANTE OMOIOTHYCCKIE HAOIFOACHUS
1 0OPMIIATH PE3yJbTAThI MPOBEIEHHBIX
HaOJTIOICHU

65




denepanpHas padoyvas nporpamma | buosorus. 1011 knacchl (0a30BbIH YpPOBEHB)

3.4 | buortnueckue buotnueckue paxropsl. Busi PackppiBath copepkanne TEPMUHOB
dakTopbI OMOTUYECKUX B3aUMOJICUCTBUM: U TIOHATHUI:0M0TUYECKHE (PaKTOPBI,
KOHKYPEHITUS, XUIITHUICCTBO, CAMOMO3 U | XUIIHUYECTBO, IIapa3UTU3M,
ero ¢opmel. ITapasuTusm, Koonepanusi, | KOHKypEHIHs, MyTyaln3M, CUMOHO3,
MyTyaJli3M, KOMMEHCAIU3M KOMMEHCAJIU3M, HaXJIeOHUUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, aMEHCAITU3M,
AMeHcanu3M, HEUTPAIU3M. HEUTPAIHU3M.
3HaueHne OMOTHUYECKUX XapakTepu3oBaTh OMOTHUYECKUE
B3aUMOJICUCTBUI JIJIsl CYIIIECTBOBAHUS (baKTOPBI ¥ BUIBIB3aMMOOTHOIIICHUN
OpraHU3MOB B ITPUPOHBIX COOOIECTBAX. | MEXIAY OpraHu3MaMu; IIPHBOIUTh
Jemoncmpayuu: pUMEPHI B3aUMHOM
Tabauywl u cxemsi: «IlumieBsie enm» MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXKIY COOOW BHUJIbI
OMOTUYECKUXB3aUMOICHCTBUN
OpPraHU3MOB
3.5 | DKonoruyeckue DKOJIOTHYECKHE XapaKTePUCTHKU PackppiBaTh copepkaHue TEPMHUHOB H
XapaKTePUCTUKU nonyJisiu. OCHOBHBICTIOKA3aTeTN MOHSATHUH: TIOMYJISAIUS, YACIICHHOCTD,
BU/IA Y TTOMYJISIIAH MOMYJISIIUN; YUCICHHOCTb, INIOTHOCTbD, MJIOTHOCTH, POKIAEMOCTh, CMEPTHOCTb,

POKJIa€MOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMmka 4uciIeHHOCTH
NOMYJISIUNN U €€ PEeryJIsaLHusl.
Hemoncmpayuu:

Tabnuyvt u cxemor: «llomynsum,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
HOMYJISIIUKA UHQY30pUU-TY PETBKID.
Jlabopamopnwle u npakmuyeckue
paoomowi:

IIPUPOCT, MUTPALINS], TUHAMUKA
YUCJIEHHOCTH ITOIYJISILUU.
XapaxkTepu3oBaTh OCHOBHBIE [I0KA3aTENN
1 DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISILNN; ONUCHIBATh MEXAHU3MBbI
PEryJIALMU YUCIEHHOCTH NOMYJIALINI
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[Tpaktrueckas padota Ne 2. «I[lomcuér
TTIOTHOCTH TOIYJISILIUN PA3HBIX BUJOB
PacCTCHUIN

HToro yacoB 1o teme

5

Tema 4. Coo01iecTBa M YKOJOrHYECKHE CHCTEMBI

4.1 | CoobmiectBa 1 Coo0111€cTBO OpraHU3MOB — OHOLIEHO3. PackpbIBaTh cosiepkaHue TEPMUHOB U
OpraHU3MOB CTpyKTypbl OMOIIEHO3a: BHIOBAs, MOHSATHI: OMOIIEHO3, YKOCHCTEMA,
MPOCTPAHCTBEHHAs, TpoPHUUECKas OMOreo1eHO03, BUJIbI-IOMUHAHTHI,
(mumreBast). Buapl-1OMHUHAHTHI. AKOJIOTHYECKAs HUIIIA.
Casi3u B OHOIIEHO3E. XapakTepu3oBaTh OUOIEHO3
Jemoncmpayuu: (coo011ecTBO), €ro BUJI0BYIO,
Tabauywl u cxemol: «llunieBsie nenu, MPOCTPAHCTBEHHYIO U TPO(DUUECKYIO
«buoIIeHO3: COCTaB U CTPYKTYypay. CTPYKTYPBHI.
Obopyoosarue: MOIETb-aNIUIAKAIUS OOBSACHITH PO KOMIIOHCHTOB
«Tununeie GMOLIEHO3BI»; TepOapHii OMoIIeHO3a B MOJJCPKAHUU €TO
«PacTutenbHbIe COOOIIECTBAY; CTPYKTYPBI U CyIIECTBOBAHUS
KOJUTEKITHS «BbHoTieH03 Ha OMpeIeIEHHON TEPPUTOPUH.
OOBSACHITH OMOJIOTUYECKUI CMBICT
SAPYCHOCTU UITUCTOBOM MO3AMKH.
CpaBHHMBaTh KOMIIOHCHTHI OMOIICHO30B,
WX BUJOBYIO, TPOCTPAHCTBEHHYIO U
TPOPUIECKYIOCTPYKTYPBI, CBSI3U MEKITY
OpraHu3MamMu
4.2 | DKocHCTEMBI 1 2 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI). | PacKphIBaTh CONEP:KaHHE TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILLIECTBOBaHUS

IToHsaTHE 00 BKOCHUCTEME U
OHMOreOIEHO3E.
OYHKIIMOHATBHBIE KOMIIOHEHTBI

MOHATHH: DKOCUCTEMA, OMOT€OLIEHO3,
MPOAYIICHTHI, KOHCYMEHTBI, PeTyIICHTHI,
TpodHUUECKUE YPOBHH, MTUIIIEBAs
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HKOCUCTEMBI: TPOYIICHThI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BeliecTs v MOTOK YHEPTUU
B DKOCUCTEME.

Tpoduueckue (MUIIEBLIE) YPOBHU
sKOocuCTeMBbI. [IuIeBbIe 1Ienu U CeTH.
OcCHOBHBIE MMOKA3aTEIN YKOCUCTEMBI:
oromMacca, MpoayKIHs. DKOJIOTUUECKHE
MUpaMUbL: IPOTYKIINH, YUCICHHOCTH,
o6romacchl. CBOMCTBA SKOCHUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Iopmpemui: A. Ix. Tencnu,

B. H. Cykau¢s.

Tabauywl u cxemol.: «IIpuponnsie
coobmecTBay, «Llenu mutaHus,
«IKoJIorHYecKas MUpaMuaIa

LENb U CETh, IKOJIOTUIECKUE
nupamMubl, Onomacca, mpoyKITns,
CYKLIECCHS.

XapakTepu3oBaTh CBOMCTBA SKOCUCTEMbI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIIHHO
3aMKHYTBIA KPYTOBOPOT BEIIECTB,
HEO0OXOMMOCTb TOTOKA SHEPTHUH).
CpaBHUBAaTh MMACTOUIIIHBIC U JICTPUTHBIC
MUIIEBBIC TIETH, TPOPUIECKHUE YPOBHH
HKOCHUCTEMBI.

Paznuuate nupamMubl MPOIyKIIMH,
UpaMUIbl YUCIICHHOCTH U TTUPAMHIBI
OMOMAacCCHI.

CoCTaBIATh 1IEMU U CETH TTUTAHUS.
IIepeuncnsiTb CBOMCTBA YIKOCUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BuTHE (CyKIIeCCHs).

OnuceIBaTh MEXaHU3M TOIIEPIKAHUS
paBHOBECHSI B SKOCUCTEMAX.
XapakTepru30BaTh CyKIIECCUH, BBISBIIATD
MPUYHUHBI U O0ITHE 3aKOHOMEPHOCTH
CMEHBI IKOCHUCTEM

4.3

[TIpuponnsie
OKOCUCTEMBI

IIpupoaHbIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKocucTeMa XBOMHOTO WK
HIMPOKOJIMCTBEHHOIO Jieca.

PackpbIBaTh coJiepKaHUe TEPMUHOB U
MOHSATHUI: BOJIHBIE SKOCUCTEMBI,
OMOTeo1eHO3bI, (PUTOTIIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuyst u cxemol. «IKOCUCTEMA
IIMPOKOJIMCTBEHHOTO JIECAY,
«IKOCHCTEMA XBOMHOTO JIECA»,
«buroneHnos Bogoémar.

Obopyoosanue: TepOapUN U KOJUJICKIIUN
PACTEHHI U JKUBOTHBIX,
MPUHAJJICKAIUX K PA3HBIM
AKOJIOTHYECKUM TPYIIIIaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBATh HA3EMHBIE U BOJHBIC
KOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIOIINE
pasHblie TpohUIECKHUE YPOBHU

4.4 | AHTPOTIOrCHHBIC AHTPONIOr€HHBIE IKOCUCTEMBI. PackpbiBaTh copepkaHue TEPMUHOB U
DKOCUCTEMBI ATpPOIKOCUCTEMBI. MOHATUI: aHTPOIIOI€HHAs SKOCUCTEMA,
VYpboskocucremsl. buonoruueckoe u arpo3’KocucTeMa, ypoO3KoCHUCTEMA,
XO35IICTBEHHOE 3HaYEHUE OonopazHooOpazue.
arpo3KOCUCTEM U YPOOIKOCHUCTEM. XapakTepu30BaTh arpO’KOCUCTEMBI U
buopasnooOpasue kak ¢hakTop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYMBOCTHU SKOCUCTEM. COXpPAaHEHUE | CYIIECTBOBAHUS.
OMOJIOrMYECKOro pa3HooOpasus [TpuBOIUTH MPUMEPHI AHTPOTIOTCHHBIX
Ha 3eMIe. HKOCUCTEM CBOEU MECTHOCTH, OITUCHIBATH
Hemoncmpayuu: UX BUJOBOM COCTaB U CTPYKTYDPY.
Tabauywl u cxemvl: K ATPOLIEHO3Y. CpaBHHBAaTh COCTaB U CTPYKTYPY
Obopyoosanue: KoJleKIs « BpeuTenn | mpupoaHbIX DKOCUCTEM U
BAKHEHIINX CEJILCKOXO35AMCTBEHHBIX arpo3’KOCHUCTEM, arPOIKOCUCTEM U
KYJIBTYP» ypOo3KOCHCTEM
4.5 | buocdepa — VYuenue B. 1. Bepuanckoro o ouocdepe. | PackpriBath coneprkaHne TEpPMUHOB U
riodanpHas ['panuIipl, COCTAB U CTPYKTYypa MOHSATUI: Ouocdepa, ;KMBOE BEIIECTBO,
AKOCUCTEMA 3EMIIU ouocgepsl. JKrBoe BEIECTBO U €TI0 JMHAMHYECKOE pPaBHOBECHE.

dbyukiuu. OcobeHHOCTH 6nochephl Kak

OuenuBatsh Bkiag B. U. Bepnaackoro
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r7100aTbHON SKOCUCTEMBI.
JlunaMu4aeckoe paBHOBECHE 1 OOpaTHas
CBsI3b B OMocdepe.

Hemoncmpayuu:

Iopmpemui: B. N1. BepHaackuil.
Tabauywl u cxemol: «O0IIas CTPYKTYpa
onocdepr», «PacnpocTpaneHne KxU3HU
B Ouocdepe», «O30HOBBIN dKpaH
onochepb»

B CO3/laHUE yueHus o ouocdepe.
XapaxTepu3oBaTh cocTaB Ouochepsi,
(GyHKIIUH ’KUBOTO BellecTBa OMocdepsl
U onpeaesITh (Ha KapTe) 00J1acTH ero
HAnOOJIBIIIETO PACTIPOCTPAHCHHS.
[TpuBOIUTH PUMEPHI TIPOSBICHHUS
(GyHKLMIA )KMBOTO BelllecTBa Onochepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YeJI0BEeKa.

[lepeuncnars ocobeHHOCTH OHOChEpHI
KaK [J100aJIbHOM AKOCUCTEMBI 3eMJIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTsl BEniecTs u PackprIiBaTh cojiepKaHUe TEPMUHOB U
CYIIIECTBOBAHUS OMOreOXUMUYECKHE IIUKITBI DJIEMEHTOB MOHATHUH: TIEJTOCTHOCTh Orochepsl,
ouochepsl (yrmepoma, a3ora). KPYTOBOPOT BEIIIECTB,

3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOT€OXUMUYECKUE ITUKITBI

OMOMBI CyIIIN. AJIEMEHTOB, 30HAIBHOCTH OUOC(hephl,

Jlemoncmpayuu: OMOMBI.

Tabauyvt u cxemwvi: «KpyroBopot OnuchIBaTh KPyroBOPOT BEILIECTB,

yriepoza B onocdepe», «KpyroBopot OMOTeOXMMHUYECKHUE IIMKJIIBI a30Ta U

a30Ta B IPUPOICH yriepojia B 6uocdepe.
OOBICHATH TPUYUHY 30HATLHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepU30BaTh OCHOBHBIC OMOMBI
CyIIH 3eMIu

4.7 | YenoBe4yecTBO YenopeuecTBO B OMochepe 3emiu. PackpriBaTh conepkaHue TEPMUHOB U

B Onocdepe 3emu

AHTpPOIIOTEHHBIC H3MCHCHHSI
B Ouocdepe. ['mobanpHBIC

ITOHSATHN: AaHTPOIIOT€HHbIE U3MEHEHU S,
HKOJIOTMYECKUN KPU3HUC, TTI00aTbHbBIE
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AKOJIOTHYECKHE POOJIEMBL.
Hemoncmpayuu:

Tabnuywvt u cxemol: «[IpumepHbie
aHTPOITOT€HHbIE BO3JICHCTBHS

Ha pUpoay», « BaxkHeln1ne ICTOUHUKA
3arpsi3HEHHS BO3AyXa U TPYHTOBBIX
BO.», «IlouBa — BaxHemas
cocrasJstoas onocheps», « PakTOpsbI
Jerpaganuu nouBy, «llapHuKoBbIi
appexT», «PakTOophl paMOAKTUBHOTO
3arpsizHeHus ouocgepsy; KpacHas
kaura P®, n300pakeHus 0XpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

POOJIEMBI.

Xapaktepru3oBaTh OMOC(HEpHYIO POITH
YeJioBeKa.

[IpuBOAUTH TPUMEPHI AaHTPOIIOT€HHBIX
U3MeHeHu# B 6rocdepe.

OueHuBaTh MOCIEACTBUS 3arpPsI3HEHUS
BO3/IyILIIHOM, BOJHOW CPEJIbl, U3MECHEHHUS
KJIUMAaTa, COKpaIieHus
O6ropa3zHooOpasusl.

dopMyIUpOBaTH COOCTBEHHYIO TTO3UIIUIO
10 OTHOILICHHIO K TJ100AJIbHBIM U
PETrHOHATBHBIM YKOJIOTUYECKUM
npobJieMaM, apryMeHTHUPOBATh CBOIO
TOYKY 3pEHHSI.

Ha3piBaTh MpUYMHBI MOSBIICHUS
IIPUPOIOOXPAHHON ITHKH,

pacKpbIBaTh 3HAUYECHHE Mporpecca

JUJIS1 IPEO0JICHHS SKOJIOTHYECKOTO
Kpu3uca

4.8

CocymiecTBoBaHuE
IPUPOIBI U
YeJIoBeYeCTBa

CocyuiecTBoBaHUE TPUPOJIBI U
yenoBedyecTBa. CoXpaHEHHE
Omopa3HooOpa3us Kak OCHOBA
ycToitunBoctu 6mocheprr. OcHOBa
PaIMOHAIBHOTO YIIPABIICHHUS
IIPUPOTHBIMH PECYpPCaMH B UX
UCToNib30BaHue. JlocTrmkeHns OnoIoruu
Y OXpaHa MPUPOJIHI.

PackpeiBaTh coziepkaHue TEPMUHOB U
MOHSATUH: PAlMOHAIIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOUUHNBOE
pa3BUTHE, KODBOJIIOLUS.
XapakTepu30BaTh pallOHAIBHOE
MCIIOJIb30BaHUE IPUPOIHBIX PECYPCOB;
OCHOBHBIE T10JIOXKEHUS KOHLEILIUN
YCTONYUBOTO Pa3BUTHS
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Hemoncmpayuu:
Tabnuywt u cxemoi: «buochepa n
YEIIOBEK»

Hroro yacoB no teme 9

Pe3epBHOE BpemsI 2

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME
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