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MNOACHUTEJIBHASA 3AIITUCKA

[Ipu pa3paborke mporpaMMbl 1O OHOJOTMU TEOPETHUYECKYID OCHOBY ISt
OTpeIeNIeHHsI TOIX0A0B K (DOPMHUPOBAHUIO CollepKaHUs yueOHOro npeamera «buonoruspy
COCTaBWJIM: KOoHIleNTyalbHbIe nojoxkenus ®I'OC COO
0 B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, CofiepKaHusl, Pe3yabTaroB 00ydeHus U TpeOOBaHUM K
YPOBHIO TIOATOTOBKH BBIMTYCKHUKOB, IOJIOXKCHHS 00 OOMmMX MENsIX W TMPUHIINAIAX,
XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeIHEro o01ero oopa3oBaHus B
Poccuiickoit @enepanuu, a Takke MOJOXKEHUS O crienuduke OMoIoruu, €€ 3HAYCHUU B
MO3HAHUH >KUBOW MPHUPOIBI U 0OECIICUYCHUH CYIIECTBOBAHUS YEIIOBEUECKOTO OOIIECTBA.
CornacHO Ha3BaHHBIM TOJIOKEHUSIM OIpPENIeTICHbl OCHOBHbIE (DYHKIIMU MPOTPaMMBI I10
OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Aa€T MOpENCTABICHUE O IENsIX, 00 oOiiei crpareruu
oOyuYeHHUs, BOCIHUTAHUS W Pa3BUTHS OOYUYaIOIIMXCS CPEACTBAMH Y4eOHOTO MpeaMera
«buonorus», ompenenser o0s3aTeNbHOE MPEIMETHOE CONEP)KaHUE, €T0 CTPYKTYPY,
pacmpeneseHue 1o paszesiaMm U TeMaM, pEKOMEHIYeMYIO0 MOCIeA0BaTeIbHOCTh U3YUEHUS
y4eOHOTO MaTepuana ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, TOTUKH
00pa3zoBaTeIbHOTO MPOolIecca, BO3PACTHBIX OCOOCHHOCTEN 00yJaroIuXCsl.

B mporpamme mo OuonorMM TakKe YUWUTHIBAIOTCS TPEOOBAHMS K TIAHUPYEMbBIM
JUYHOCTHBIM, METalpPEAMETHBIM ©  TPEIMETHBIM  pe3yiabraraM OOydeHUs B
(hopMUPOBAaHWN OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIIBHOM JIEATEIHPHOCTH/YICOHBIX
JENUCTBUN 00y4JarOIIMXCs IO OCBOCHUIO COIEPKaHUs OMOJIOTMYECKOTO 00pa30BaHMUs.

B nporpamme no 6uosnoruu (10-11 knaccsl, 6a30BbIi ypOBEHb) peaiu30BaH NPUHIINIT
MPEEMCTBEHHOCTH B W3YUYEHUW OHMOJOTWH, Ojarojaps 4yeMy B HEH MpocMaTpuBaeTCs
HaIPaBJICHHOCTh Ha pPa3BUTHC 3HAHWH, CBA3aHHBIX C (DOPMHPOBAHHWEM ECTCCTBEHHO-
HAyYHOTO MHPOBO33PCHHUS, IIEHHOCTHBIX OPHUEHTAIMN JUYHOCTH, HKOJIOTUYECKOTO
MBIIICHUS, TIPEACTABICHUA O 3I0POBOM 0O0pa3e *KU3HU U OCPEKHBIM OTHOIICHUEM K
OKpy>Karoriel npupoaHout cpeae. [losTomy Hapsay ¢ uzydeHueM o0IIeOHOIOTHYECKUX
TEOpHii, a TaKkXKe 3HAHUN O CTPOCHHH >KHBBIX CHCTEM pPAa3HOTO paHra W CYIIHOCTH
OCHOBHBIX MPOTEKAIOIIMX B HUX TMPOIECCOB B MpOrpaMMe MO OHOJOTHH YIEICHO
BHHMAaHHE HUCIIOIH30BAHUIO TTONYYCHHBIX 3HAHUH B MTOBCEIHEBHOMN JKU3HU IS PEIICHUS
NPUKIAAHBIX 3a/lad, B TOM 4YHCJE: NPO(UIAKTUKU HACJICICTBEHHBIX 3a00JICBaHMIA
YeJIoBeKa, MEIUKO-TEHETUYECKOTO KOHCYJABTHUPOBAaHUS, OOOCHOBAHUS HKOJOTUYECKH
1e1eco00pa3HOro TMOBENEHUSI B OKPYXKAIOUIeH MPUPOTHOW Cpeae, aHaidu3a BIUSHUS
XO3SIMICTBEHHOM N1€ATETbHOCTH YeJIOBEKa HAa COCTOSIHUE MPUPOIHBIX U MCKYCCTBEHHBIX
AKOCUCTEM. YCWJIEHHE BHMMAHHS K MPUKIATHOW HAIPAaBICHHOCTU y4eOHOTO MpeiMeTa
«buonorusiy MPOTUKTOBAHO HEOOXOMUMOCTHIO OOECIICYCHUSI YCIOBUW ISl PEIICHUS
OJTHOM M3 aKTyaJbHBIX 3a/a4 IIKOJIHHOTO OHOJIOIrMYECKOro 0O0pa3oBaHMs, KOoTopas



npeanonaraetT (QopMHpoBaHHE Yy OOYyYarOMIMUXCS CHOCOOHOCTH aJalTHpPOBAaThCA K
M3MEHEHUSM JUHAMUYHO Pa3BHBAIOLLIErOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpenHero o01iero o00pa3oBaHus 3aHUMAET BaxkHoe MecTo. OHa
obecrnieurBaeT (POpPMHUPOBAHKHE y OOYYAIOLIUXCS TMPEICTABICHUN O HAYyYHOW KapTHUHE
MUpa, pacuIupsieT 1 00001aeT 3HAHUSI O KUBOU PUPOJIE, €€ OTIIMUYUTEIbHBIX MPU3HAKAX
- YPOBHEBOW OPraHU3allK U 3BOIIOLIMH, CO3/1aET YCIOBUS JUIsl: IO3HAHMS 3aKOHOB KUBOM
npupoabl, (GopmMupoBaHus (GYHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB 3J0POBOTO H
0e3omacHOro 00pasa >KU3HH, SKOJIOTMUECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOIIEHUS K
KUBOU NPUPOJIE U YETOBEKY.

bonbmioe 3HaueHwe OMOSIOTHUS MMEET TaKKe JJIsl PEUICHUsT BOCHUTATENbHBIX W
pPa3BUBAIOIIMX 3a7ad CPEeJHEro o0IIero oOpa3oBaHMs, COLUAIM3ALMH OOYy4arOIIHXCA.
N3yyenue Ouonoruu oOecreunBaeT YCJIOBHUS ISl (DOPMUPOBAHUS MHTEIUIEKTYyaJIbHbIX,
KOMMYHHUKAITMOHHBIX U  WH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON  KYJIBTYpHI,
COCOOCTBYET WHTErpAllMM OMOJIOTMYECKUX 3HAHMM C NPEICTaBICHUSMH W3 JPYTrHX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (DU3UKH, XUMUU U Teorpadun. Ha3BaHHBIE MOT0KEHUS
0 TMpeJHa3HAYeHUH Yy4ueOHoro mnpeameTa «bHOJNOTHS» COCTaBWIM OCHOBY IS
ONpEIENEeHNUs] TMOAXOAOB K OTOOPY U CTPYKTYpPUPOBAaHUIO €r0  COAEp)KaHWUS,
MPENICTABIIEHHOTO B IPOrpaMMe Mo OUOJIOTHH.

Ot6op comepxanusi yueObHoro mnpenmera «buonorus» Ha 06a30BoM YpOBHE
OCYLIECTBJIEH C MO3UIMUI KyIbTypOCOOOPAa3HOrO MOJAXO0/1a, B COOTBETCTBHM C KOTOPBIM
oOyuarommuecs J0KHbI OCBOUTH 3HAHUS M YMEHUS, 3SHAYMMBIE 1711 (POPMUPOBAHUS 001IIEH
KYJIbTYPBbI, OIPEEISIONIME aIeKBaTHOE MOBEACHUE YETIOBEKA B OKPYXKAIOLIEH TPUPOTHON
cpele, BOCTpeOOBaHHbIE B IOBCETHEBHOM )KM3HU U MPAKTUUYECKOH JiesTenbHocTH. Ocoboe
MECTO B 3TOM CHCTEME 3HAHUN 3aHUMAIOT 3JIEMEHTHI CONEpIKAHUS, KOTOpPbIE CITy»Katr
OCHOBOHM Jisi (hOPMUPOBAHUS MPEJCTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHE MHUPA U IIEHHOCTHBIX OPUEHTAIUSAX JTUYHOCTH, CIIOCOOCTBYIONINX TYMaHU3AINH
OMOJOTUYECKOTO 00pa30BaHUs.

CrpyKkTypupOBaHHE COAEpk aHUsI y4eOHOTO Marepuaia B MporpaMMme 1o OMOJIOTHUU
OCYLIECTBJIEHO C Y4Y€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHUA 00 OTIMYMUTENbHBIX
OCOOCHHOCTSIX JKMBOM MpPHUPOILI, O €€ YPOBHEBOM OpraHu3alud W HBOMIOIMU. B
COOTBETCTBUM C J3TUM B CTPYKType yueOHOoro mnpenMera «buoNOTHs» BbIIEICHBI
CIelyIOLIUE cofepxKaTelibHble JMHUU: «buonorus kak Hayka. MeToasl Hay4YHOTO
no3HaHus», «Kierka kak Ouonorumyeckas cucreMa», «OpraHusm Kak OMOJOTHYECKas
cucteMay, «Cucrtema M MHOrooOpa3ue OpraHU4YecKoro Mupa», «IBOJIOLUS >KUBOU
MPUPOABD», « IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH).

Lenps uzyuenus yuebHoro npeamera «buonorus» Ha 0a30BOM YpOBHE - OBJIaJICHHUE
OoOy4aloImMUMHCS 3HAHUSIMU O CTPYKTYpHO-(QYHKIMOHAIBHOW OpraHU3alluy KUBBIX
CUCTEM pAa3HOTO paHra M MNPUOOpPETEeHHWE YMEHHMM WCMOIb30BaTh 3TU 3HAHUS IS
IPaMOTHBIX JACHCTBUI B OTHOIIEHUH OOBEKTOB >KMBOM MPUPOIBI U PEIICHUS PA3TUYHBIX
KU3HEHHBIX MPOOIIEM.

JlocTkeHnue 1enu u3ydyenus yueoHoro npeamera «buonorus» Ha 6a30BoM ypOBHE



o0ecreuynBaeTcs PEICHUEM CIEAYIOMINX 3a/1a4:

OCBOEHHUE OOYYaIOIUMHUCS CUCTEMbl 3HAHUM O OMOJIOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTe3aX, NpaBWiax, CIyXKalluX OCHOBOM  JUIs
dbopMHpOBaHUSI TPEICTABICHUNH O €CTECTBEHHO-HAYyYHOW KapTHHE MHpa, O METoJax
HAy4YHOTO MMO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHu3alliM, BBIJAIOIIMXCS OTKPBITUSX U COBPEMEHHBIX HCCIEAOBAHMIX B
OHOJIOTHH;

dbopMupoBanue y oOydalomMXCS TMO3HABATENbHBIX, WHTEJUIEKTYallbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN B MPOIECCe aHAIM3a JIAHHBIX O MYyTIX Pa3BUTHUS B OUOJIOTHU
HAY4YHBIX B3MJIAJIOB, MJAEH M TOIXOMOB K M3YYEHHUIO >KMBBIX CHUCTEM PA3HOTO YPOBHS
OpraHu3allly;

CTAHOBJICHHE Y OOydYaromuxcsi oOied KyJabTyphl, (YHKIIMOHAIILHOW TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSICHATD M OILICHUBATh SIBJICHUS OKPYKAIOIIETO0 MUPA KUBOUM IPUPOJIBI
Ha OCHOBaHUWM 3HAHUU U OTBITA, TOJYYCHHBIX MPU U3YUECHUU OUOJIOTUY;

dbopMupoBanue y  oOydalmUXCS  yMEHUH  WJUIIOCTPUPOBATh  3HAYCHUE
OMOJIOTUYECKUX 3HAHUHW B TNPAKTUYECKOW JIEATENIbHOCTHM 4YEJIOBEKAa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHM U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTH B BOBMOXKHOCTHY TIO3HAHUS YE€IIOBEKOM KMBOU MTPUPOJIHI,
HEOOXOMUMOCTH OEpPEKHOTO OTHOIIEHUS K HEH, COONMIOACHUS JTUUYECKUX HOPM TIpH
MPOBEICHUN OMOJIOTUYECKUX UCCIIECIOBAHMIA;

OCO3HAHWE IIEHHOCTH OWOJOTUYECKHX 3HAHWW JJI TIOBBIIEHUS  YPOBHS
HKOJIOTUYECKOU KYIBTYPBI, 11 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHUE TMPUOOPETEHHBIX 3HAHUM W YMEHHM B TOBCEIHEBHOW >KU3HU IS
OLICHKM TMOCJIEACTBUN CBOEHM AEATENBHOCTH MO OTHOLIEHUIO K OKpyKarouel cpene,
COOCTBEHHOMY  3/I0pOBBIO, OOOCHOBaHHWE U cOONIOfeHHEe Mep MNPOPUIAKTUKA
3a00J1eBaHU.

B cucreme cpennero oOiiero oopa3zoBanusi «buomiorus», uydaemas Ha 0a30BOM
YPOBHE, SIBJISIETCS 00513aTEIBHBIM YY€OHBIM MPEAMETOM, BXOJISIIIUM B COCTAB IPEIMETHOMN
obOnactu «EcTecTBeHHO-HAayUYHBIE TPEAMETHI».

OO11iee yucio YacoB, pEeKOMEHOBAHHBIX JUIsl U3ydeHus: Ouosoruu - 68 yacos: B 10
kiacce - 34 yaca (1 yac B Henento), B 11 knacce - 34 yaca (1 gac B Heaento).



COAEPXAHUE OBYYEHUSA

10 KJIACC

Tema 1. buosiornsi Kak HayKa

buonoruss kak Hayka. CBsi3b OMOJOTMU C OOIIECTBEHHBIMH, TEXHUYECKHUMH U
JPYTUMHU €CTECTBEHHBIMU HayKaMu, (Guiocodueit, STUKOW, 3CTETUKON U mpaBoM. Poib
Oouonornu B (HOPMHUPOBAHMU COBPEMEHHOM HaydHOW KapTuHbl Mupa. Cucrema
OMOJIOTMYECKHX HayK.

Metonpl TO3HaHMSI JKUBOM NpUPOABl (HAOMIONEHUE, HKCIEPUMEHT, OIMCAHUE,
U3MEpeHHe, KIacCu(pUKaIUs, MOIETUPOBAHUE, CTaTUCTUYECKas 00pabOTKa 1aHHBIX).

Jemoncmpayuu:
Hopmpemwvi: Y. Jlapun, I. Mennens, H.K. Kombnos, /Ixx. Yorcon u ®@. Kpuk.
Tabnuysl u cxemol: «MeTOJBI TO3HAHUS )KUBOUW TIPUPOIBD.

Jlabopamopnule u npakmuueckue padomul:
[Ipaktuueckast pabora Ne 1. «lcnonb30BaHue pa3InyHBIX METOJOB MPU U3YUCHUHU
OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cicTeMbl M UX OPraHU3alMs

JKusble cuctembl (OMOCUCTEMBI) KaK MTpeAMET U3ydeHust 0Moaoruu. OTiandne KUBbIX
CUCTEM OT HEOPraHWYECKON MPUPOIBI.

CpoiicTBa OuOcHCTEM U HMX pa3HOOOpa3we. YPOBHU OpraHu3aiuu OHUOCHCTEM:
MOJICKYJISIDHBIA, KJICTOYHBIM, TKAHEBBIM, OPraHW3MEHHBIM, MOMYJISIHNOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTreoeHOTUYECKHH ), OMoChepHBIil.

Hemoncmpayuu:

Tabnuywt u cxemvl: «OCHOBHBIC TIPU3HAKU JKU3HU», « YPOBHHU OpPTaHHM3AIMH KUBOU
IPUPOJIBD».

Obopyoosanue: Mmonens monekynbl JTHK.

Tema 3. XuMn4eckuii COCTaB M CTPOEHHE KJIETKH

XUMHUYECKUM COCTaB  KIETKM. XHWMHYECKHE DIIEMEHTBhI: MAaKpPODJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bojia 1 MUHEpalIbHbIC BEIIIECTBA.

@DyHKIMH BO/bI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [loanep:kanre 0CMOTHYECKOTO
Oayanca.

benku. CocraB u cTpoeHHEe O€IKOB. AMHUHOKHUCIOTHI - MOHOMEPHI OEJKOB.
He3aMeHuMbIE W 3aMEHUMbBIE AMUHOKHUCIOTBI. AMHWHOKHCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl O€IKOBOM MOJIEKY/bl (II€pBUYHAS, BTOpPUYHAS, TPETUYHAS W YETBEPTHYHAS
CTPYKTypa). XUMHUYECKHUE CBOMCTBA OenmkoB. buomornueckue GyHKIMN OCIIKOB.

depMeHTHI - Ononornyeckue Karanu3aTopsl. CTpoeHne pepMeHTa: akTUBHBIN LIEHTP,
cyoctparHas cneuuduuHocts. Kodepmentsl. Buramunbl. Otiauuuss (QepMeHTOB OT
HEOPTaHUYECKUX KaTalnu3aTopoB.



VYrieBoapl: MOHOCaxapuabl (TIIIOKO3a, pubo03a W AC30KCHpHO03a), Iucaxapuibl
(caxapo3a, JIakTO3a) U ToJIucaxapuibl (Kpaxmal, IIIMKOTEeH, 11eJIIi0I03a). buonoruueckue
(GYHKIIMU YTIIEBOOB.

Jlununer: Tpurmuuepuasl, pocdoaunuasl, crepounsl. I'uapodunbHO-ruAPOPOOHBIE
cBoiicTBa. buonornyeckue GpyHkunu unuaos. CpaBHEHUE YITIEBOAOB, OEIKOB U JIUIINIOB
KaK MCTOYHHUKOB SHEPTUU.

Hyxnennoseie xucnorsl: JJHK n PHK. Hykieotuael - MOHOMEPBI HYKJIEMHOBBIX
kucioT. Crpoenue u ¢ynkuun JIHK. Crpoenue u gynkiuun PHK. Buast PHK. AT®:
CTpOoeHHue U PyHKIHUH.

[{utonorus - Hayka o kieTke. Kiletounas Teopus - npuMep B3aUMOJICUCTBUS UIIEU U
(akTOB B HAYYHOM MO3HAHUH. METO/bI N3yUEHUS KIETKH.

Krnerka kak nenoctHas >kuBas cuctema. OOmMe NpHU3HAKH KIETOK: 3aMKHYyTas
HapyxHasg memOpana, moiekynbl /JIHK kak renerumueckuil ammapar, cUCTeMa CHHTE3a
Oenxa.

Tunel KIETOK: 3yKapUOTHYECKass U MpokaproTudyeckas. OCOOEHHOCTH CTPOEHUs
npoKapuoTudeckor kiueTku. Knetounas creHka Gakrepuil. CTpoeHHE 3YKapHOTHUECKON
KJIeTKH. OCHOBHBIE OTIIMYHSI PACTUTEIBHOM, d)KUBOTHOU U TPUOHOM KIIETKU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK - KJIIETOUHAsI CTEHKA, NIMKOKAJIUKC, X (QYHKIIHH.
[Tnazmatudeckas memOpaHa, €€ cBoicTBa U (PpyHkuuu. [luTonnazma u €€ opraHoubl.
OpnomemOpanHbsie opranHounbl kietku: OIIC, anmapatr [oabIku, JH30COMBI.
[TosryaBTOHOMHBIE OpPraHOMJBI KIJIETKH: MHMTOXOHAPWH, IUIacTuiel. lIponcxoxiaenne
MUTOXOHIApUM W T1acTua. Buasl mmactua. HememOpaHHbIE OpPraHouIbl  KJIIETKU:
pUOOCOMBI, KIETOYHBIA LUEHTP, LICHTPUOIHU, PECHUUKH, KIYTUKU. DYyHKIUU OPraHOUI0B
KJIETKU. BKitoueHusl.

Anapo - perymsaropHslid HeHTp kieTkd. CTpoeHue sjapa: saepHas 000JI0uKa,
KapuoIuiasma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcHopT BEIECTB B KIIETKE.

Hemoncmpayuu:

Ilopmpemuwi: A. Jleenryk, P. I'yk, T. lIsann, M. llnelinen, P. Bupxos, J{x. Yorcon,
@. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Juacpammer: «PacnpenesieHne XUMHYECKHX 3JIEMEHTOB B HEXKUBOW MPUPOIELY,
«PacnpeneneHne XUMHUYECKUX AIEMEHTOB B dKUBOUM MTPUPOIEN.

Tabnuywt u cxemol: «Ilepuoanueckas TabIUIIA XUMUUECKUX DJIEMEHTOBY, « CTpOCHHUE
MOJIEKYJIBI BOnbI», «buocunte3 Oenka», «CTpoeHHEe MOJEKyabl Oenkay, «CTpoeHue
dbepmenta», «Hyknennosslie kucnotel. JIHK», «Ctpoenue monekynsl AT®y», «CtpoeHue
DYKapHOTUYECKOU KIETKW», «CTPOCHHE JKUBOTHOM KIIETKH», «CTpOEHUE PACTUTEIbHON
KIEeTKN», «CTpoeHHEe MPOKAPUOTHYECKON KIeTKW», «CTpoeHue sapa KIETKW»,
«YieBoabl», «JIunuas.

Obopyoosanue:  CBETOBOM  MHUKPOCKON, 0O0OpyIOBaHHME [JJsi  MPOBEICHUS
HaOJIOICHUH, U3MEPEHUH, IKCIEPUMEHTOB, MUKPOTIPENapaTbl PaCTUTENIbHbBIX, >KUBOTHBIX



1 OaKTepUAJIbHBIX KIIETOK.
Jlabopamopnuie u npakmuueckue pabomul:

Jlaboparopnas pabora Ne 1. «M3yueHue KaraqauTUYECKON aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuJIa3bl WK KaTanas3bl)y.

Jlaboparopnas padora Ne 2. «/3ydyeHue CTpoeHHs KIETOK PACTEHUH, JKUBOTHBIX U
OakTepui Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOMpenaparax u UX OMUCAHUE.

Tema 4. /KuzHenesiTeJILHOCTH KICTKH

OOMeH BemecTB, WM MeTa0oIu3M. AcCCUMWIAIMA (TJACTUYECKUA OOMEH) u
JUCCUMUJIISIUS  (PHEpreTUuecKkui oOMEeH) - JIB€ CTOPOHBI E€AMHOTO Tpolecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHUS BEUIECTB M OHEPrUM B TMOHUMAHUU
MeTabou3ma.

Tunsl oOMeHa BemiecTB: aBTOTpodHBIA U TereporpodHbIii. Ponb ¢gepMeHTOB B
0oOMeHe BeIleCTB U MPEBPAIIEHUN SHEPTUHU B KIIETKE.

®dotocunte3. CetoBas u TeMHOBas (a3wpl (hoTtocuHTe3a. Peakunu (orocuHTesa.
D¢ dextuBHOCTh (hoTOCUHTE3a. 3HaUeHUE (POTOCUHTE3a JJIsl KU3HU Ha 3emie. BrnusHue
yciaoBuM cpenbl Ha (DOTOCHMHTE3 M CHOCOOBI TOBBIIMIEHUS €ro MPOJYKTUBHOCTU Y
KYJIETYPHBIX PaCTECHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIINE OaKTepun. 3HAYEHNE XEMOCUHTE3A JJIs )KU3HU
Ha 3eMJIe.

DHepreTuueckuii oOMeH B KIeTKe. PaciierieHne BelIEeCTB, BBIJCICHUE U
aKKyMYJIUPOBaHUE SHEPrUU B KJIETKE. JTalbl SHEPreTHYeckoro oodmeHa. [nmkomus.
bpoxxenue wu ero Buabl. KuciaopomHoe okuciieHHe, WIM KJIETOYHOE JIbIXaHHE.
OxucnurensHoe GpochopusinpoBanue. IHHEKTUBHOCTh IHEPTETUYECKOTO OOMEHA.

Peakiiun marpuunoro cunresa. ['enernueckas undopmanus u JJHK. Peanuzarus
reHeTu4YecKor nHopManuu B KieTke. | eHeTHYeCKUil Ko U €ro CBOMCTBA. TpaHCKpUIILIUS
- marpuunblid cuHte3 PHK. Tpancnauus - OuocuHTe3 Oeinka. DTalbl TPaHCISALHUU.
KoaupoBanre aMMHOKHUCIOT. Posib pubocom B OMOcHHTE3E OeKa.

Heknerounbie Qopmbl ku3Hu - Bupychl. Mcrtopusi otkpeitusi BupycoB (.U.
NBanoBckwuit). OCOOEHHOCTH CTPOCHUSI M KU3HEHHOTO IMKJa BUPYCOB. bakrepuodaru.
bone3nn pacTteHud, JKUBOTHBIX M YEJOBEKA, BBI3BIBAEMBIE BHUpycaMu. Bupyc
ummyHonedunmra yenoseka (BUY) - Bozoyautens CIIM/la. ObpaTHast TpaHCKpUILMs,
peBeprasa u unrerpasa. [Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUA.

Hemoncmpayuu:

Iopmpemuwi: H.K. Konbuos, /.. IBanoBckuii, K.A. Tumupszes.

Tabnuyer u cxemvi: «Tunbl nuTaHusy, «Metabomusm», «MUTOXOHIPUSY,
«JHepreTudeckuii  ooMen», «Ximopomiacty, «dorocunres», «Crpoenne JIHK»,
«Ctpoenune u (QyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «leHEeTHYECKHH KOy,
«Bupycer»y, «bakrepuodarn», «CrpoeHue u xku3HeHHbIM 1uka Bupyca CIIW]Ia,
oakrepuodaray, «Perumkanus JJHK.

Obopyoosanue: wMopenu-ammmkanun  «Yasoeune JIHK wu  Tpanckpumimsy,
«buocuntes 6enka», «CTpoeHue KICTKW», Mojieab cTpyKTypbl JTHK.



Tema S. PasMHOXKeHMe M MHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB

KneTounsrit Uk, WK >KU3HEHHBIN KT KiaeTku. UuTepdasza u mutos. Ilponeccsi,
npoTekaronie B uHTepdaze. Pemnukanums - peakmus marpuuHoro cunteza JIHK.
CrpoeHne XpoMOCOM. XpOMOCOMHBIN HaOOp - KapuoTuil. JUIIOUIHBIN U TarIOuAHBINA
XpOMOCOMHbIE Habopbl. Xpomartuabl. LluTonormdyeckre OCHOBBI Pa3MHOXKEHHS U
WHIUBUYAJIBHOTO Pa3BUTHS OPraHU3MOB.

Jenenune knetku - muto3. Ctaguu muto3a. IIponecchbl, Mpoucxoaiue Ha pa3HbIX
CTauAX MUTO3a. BUOIOrnYeCcKuil CMBICT MUTO3a.

[Iporpammupyemasi rudesnb KJIETKH - alloNTOo3.

®opmbl pa3sMHOKEHHS OpPraHU3MOB: Oecrosioe M MonoBoe. Buapl Oecnonoro
Pa3MHOXKEHMS:  JIEJIEHUE  HA/IBOE, IOYKOBAHME OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHe, BEreTATUBHOE pa3MHOXKeHUe. VICKyCcCTBEHHOE KIIOHMPOBAHUE
OpPraHU3MOB, €r0 3HAYECHUE NS CEIEKLUN.

[TonoBoe pazMHOXEHHE, €TI0 OTIINYUSI OT OECIIOJIOTO.

Meiio3. Cranguu meito3a. [Iponeccel, mpoucxoasinue Ha cTaausax Meo3a. [loBenenune
XpomMocoM B merno3e. KpoccuHroep. bruonornuecknii CMbICIT ¥ 3HAYEHUE MENO03A.

['amerorenes - mpouecc 00pa3oBaHUS MOJOBBIX KJIETOK Y >KMBOTHBIX. [lonoBbie
JKEJe3bl: CEMEHHUKH U sSuYHUKUA. OOpa3oBaHUE W PA3BUTHUE TOJOBBIX KJIETOK - TamMeT
(ciepmaro3oun, SHIEKIETKa) - crepMatoreHe3 M ooreHe3. OCOOEHHOCTH CTpPOECHHS
ANIEKIETOK U ciepmMaTo30u0B. OmnogoTBopenue. [laprenorenes.

NunuBuayanbHOE  pa3BUTHE (oHTOTEHE3). OMOpHOHAIBHOE ~ Pa3BUTHE
(omMOpuorenes). OTambl SMOPHUOHAIIBHOTO PAa3BUTHUSI Y TO3BOHOYHBIX IKUBOTHBIX:
npobneHue, racTpyisiius, opraHoreHe3. IlocTamMOpuoHanbHOE pas3BuTHE. THIbBI
MOCTAMOPHUOHATILHOTO PA3BUTHS: MPSIMOE, HEMpsAMoe (JTUUHMHOYHOE). Briusaue cpenbl Ha
pa3BUTHE OPraHU3MOB, (PAKTOPbI, CHOCOOHBIE BBI3BIBATH BPOKAEHHBIE YPOICTBA.

Poct u pa3zButue pacrennii. OHTOr€HE3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHHU,
CTaJIuU Pa3BUTHUS.

Hemoncmpayuu:

Tabnuyer u  cxemvl: «DOpMBI  pPa3MHOKEHHSI  OpraHU3MOBY», «JIBoitHOE
OIJIOIOTBOPEHUE Y IIBETKOBBIX pACTEHH», «BererarnBHoe pa3MHOKEHHE PACTECHHIN,
«Jlenenue knetku 6akrepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI»,
«Knerounsi ukm», «Perumkanus JHK», «Mutosy, «Menosy, «IIpsmoe u Henpsimoe
pazButue», «l'ameroreHe3 y MIIEKONUTAIONIMX U 4YeloBeka», «OCHOBHBIE CTaauu
OHTOTCHE3a.

Obopyoosanue: MHKPOCKOII, MUKpoTpenapaTsl «CriepMaro30uabl
MJICKOTIUTAOIIETO», « AMIEKIETKAa MIIEKOTUTAIOIIET0», « KaprOKMHE3 B KJIETKaX KOpEIKa
JyKa», MarHuTHas MoJelb-anmiukanusa «Jlenenune wierkm», monens JHK, mopens
meTada3HON XPOMOCOMBI.

Jlabopamopnule u npaxmuueckue padomol:
JlaGoparopnas padora Ne 3. «HabmroneHue MuTo3a B KJIIETKaX KOHUMKA KOPEIIIKa JTyKa



Ha TOTOBBIX MHUKpOIIpEraparax.
JlaGoparopHast pabota Ne 4. «V3ydeHne CTpOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIIpenaparax.

Tema 6. HaciieacTBEHHOCTh U K3MEHYMBOCTH OPraHU3MOB

[Ipenmer u 3agaun reHetuku. Vcropus pa3BuTHsS TeHETUKHU. Ponb nuronorud u
AMOPHOJIOTHUH B CTAHOBJIICHUHM TCHETHKHU. BKJag pOCCHICKUX M 3apyOC)KHBIX YUEHBIX B
pa3BUTHE TEHETUKHU. MeToAbl TEeHETUKH (THOPUIOIOTMYECKUM, HHUTOT€HETUYECKUH,
MOJICKYJISIPHO-TeHeTH4eCKUuil). (OCHOBHBIE TE€HETHMYECKHE TOHATUS. [eHeTnyeckas
CHMBOJIMKA, UCITOJIb3YEMAs B CXEMAX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACIIEIOBaHUSI TPU3HAKOB, YycTaHOBieHHbIE [. MeHaenem.
MoHornopuHOE CKpellMBaHue. 3aKOH €AMHO-00pa3usi THOPUAOB MEPBOrO MOKOJICHHUS.
[IpaBmii0 TOMUHHPOBAaHUS. 3aKOH PACIICIUICHHS MPU3HAKOB. [ UIIOTE3a YUCTOTHI TaMET.
[lonHOE ¥ HENMOJIIHOE TOMUHHUPOBAHHUE.

JuruOpuaHoe CKpelluBaHWe. 3aKOH HE3aBUCUMOTO HAaclIeOBaHUSl MPU3HAKOB.
[{uToreHeTHyeckre  OCHOBBI  JUTHOPUIIHOTO  CKpEIIMBaHUS.  AHaIM3UPYIOIIEe
CKpemnBaHue. Crnonb30BaHUE aHATU3HUPYIOWIETO CKPEIIMBAHUS I  ONPENCIICHUS
T€HOTHIIa OCOOU.

CuerienHoe HacienoBaHue mnpu3HakoB. PabGora T. Moprana 1o CIETUICHHOMY
HacCJIeJOBaHUIO r'eHoB. Hapyenue cuemieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOpHs HACJIEACTBEHHOCTH. | €eHETUUECKUE KapThl.

['enetnka mona. XpoMOCOMHOE ONpeAeieHue IMoja. AyTOCOMBI W TOJIOBBIE
XpPOMOCOMBI. [OMOraMeTHbIE U reTepOoraMeTHbhIE Oprannu3mMbl. HacienoBanue npu3HaKoB,
CLICTUIEHHBIX C MOJIOM.

N3MenunBOCTh. BUIBI N”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEICTBEHHAsA. Polib
Cpenbl B HEHACJIEJACTBEHHON W3MEHUYMBOCTHU. XapaKTePUCTUKA MOIUDUKAITMOHHON
M3MEHUYMBOCTH. BapuanimoHHbIi psig 1 BapuallMoHHas KpuBas. HopMa peakuuu rprsHaka.
KonuyecTBeHHBIE M KAYE€CTBEHHBIE MNPU3HAKM M HMX HopMa peakuuu. CBOKMCTBa
MOU(PUKAITMOHHON U3MEHYUBOCTH.

HacnenctBenHasi, wWiM  Te€HOTUNMYECKas, HW3MEHYUMBOCTh. KomOuHaTHBHas
W3MEHUYMBOCTh. Mei03 M TIOJIOBOM MPOIECC - OCHOBA KOMOMHATUBHOW W3MEHYHBOCTH.
MyTanmonHas u3MeH4YMBOCTb. Kiaccugukanuss MyTalui: TEHHBIE, XPOMOCOMHBIE,
reHoMHbele. Yacrora W TOpUYMHBL MyTauuid. MyTareHHble  (GakTopbl.  3aKOH
TOMOJIOTMYECKHX PSJIOB B HACIeACTBeHHOM n3MeHunBocTy H.M. BaBuiosa.

BuesnepHast HaCI€ICTBEHHOCTh U U3BMEHUYUBOCT.

['eneruka uenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TCHETUKH YEJIOBEKA!
TeHEaJOTHICCKUM, ONM3HEIOBBIA, TUTOTEHETUYECKUN, OMOXUMHUUECKUH, MOJIEKYIISIPHO-
reHeTnyeckuii. COBpeMEHHOE ONPEIEICHUE TEHOTHUIIA: ITOJIHOTEHOMHOE
CEKBEHHMPOBAHME, TE€HOTHIMPOBAHUE, B TOM uuciae ¢ mnomompio [II[P-ananu3a.
Hacnencrsennsie 3a00eBaHus YeI0OBEKa: FTeHHbIE 00JIe3HU, O0JIE3HU C HACJIEICTBEHHON



IPEAPACIIONOKEHHOCThIO, XPOMOCOMHBIE Oosie3Hu. ComaThudecKre M TEeHEPaTUBHBIC
myTaruu. CTBOJIOBBIE KIETKH. [IpwHIMIBI 370poBOTO 00pasza KWU3HU, NTUATHOCTHKH,
npopuIaKTUKA M JICUCHHS TeHEeTUYeCKUX  Ooye3Her. Meauko-reHeTHYecKoe
KOHCYJIBTUPOBAHUE. 3HAYEHUE MEIUIIMHCKON T€HETUKHU B MPEIOTBPAILCHUH U JICYCHUU

TCHETUYECKHUX 3a00JICBaHNUM YEIIOBEKA.

JHemoncmpayuu:

llopmpemuwvi: 1. Mennenb, T. Mopran, I. ne ®puz, C.C. Uerepukon, H.B.
Tumodees-Pecosckuii, H.. BaBusos.

Tabnuyvr u cxemvl. «MOHOTMOPUIHOE CKpEIIMBAHUE M €r0 IUTOTEHETUYECKas
OCHOBa», «3aKOH pacUICIJIEHUS U €ro IUTOTeHETUYECKas OCHOBa», «3aKOH YHUCTOTHI
rameTy, «JluruOpuaHoe ckpemumBanue», «llUTonoruyeckue OCHOBBI AUTHOPHUIHOTO
CKpelMBaHusD», «Meio3y, «B3anMoaeiiCTBUE ajUIebHBIX TEHOBY, «[ €eHETHUECKHE KapThl
pacTEHUM, )KUBOTHBIX U YEJIOBEKa», «l €HEeTHKa 101ay, «3aKOHOMEPHOCTH HACIEAOBAHHUS,
CUEIUIEHHOTO C MojoM», «KaproTumbl yenoBeka 1 )KUBOTHBIX», « BUIbI ”3MEHUHBOCTHY,
«MomudukanonHass U3MEHUYMBOCThY», «HacnenoBanue pesyc- dakrtopa», «leHeruka
TpyIIl KpoBW», « MyTallMOHHAss U3MEHYUBOCTbY.

Obopyoosanue: MojAeNHU-anMKauy ~ «MOHOTHOPUAHOE  CKPEIIMBAHUEY,
«Henonnoe noMunupoBanuey, «urudpuanoe ckpemmbanuey, «llepexkpéct xpoMocom,
MHUKpPOCKON M MHKporpenapar «Jlpo3odpuna» (Hopma, myTranuud (HOpMbI KPBUIbEB U
OKpacku Tena), repbapuii «['opox moceBHON».

Jlabopamopnuvie u npakmuueckue pabomol:

Jlaboparoprast pabGora No 5. «M3ydyeHuwe pe3ynbTaToB MOHOTHOPUAHOTO U
AUTUOPUTHOTO CKPEIIUBAHUSA Y IPO30(UIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopnasi padora Ne 6. «M3ydenne Moau(UKAMOHHOW W3MEHYMBOCTH,
ITIOCTPOEHHE BAPUALMOHHOTO PsIia U BAPUALMOHHON KPUBOWD.

JlaboparopHast padora Ne 7. «AHanmu3 MyTanuid y Apo30(uibl Ha TOTOBBIX
MHUKpOIMpenaparaxy.

[Ipaktuueckas padora Ne 2. «CocraBiieHre U aHAJIM3 POJAOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexkuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTMH

Cenexkuus Kak HayKa M MpoLecc. 3apoKICHUE CEJEKIIMU U JOMECTUKALUA. Y YEHUE
H.W. BaBunoBa 0 LEHTpax MPOUCXOXKICHHS W MHOTOOOpa3usi KyIbTYPHBIX PACTCHHIA.
L{eHTpBbI MPOUCXOKICHHS JOMAIIHUX KUBOTHBIX. COpT, MOpPOJA, IITAMM.

CoBpeMeHHbIE METOIbl CeNeKIMH. MaccoBblii W HMHIWBUIYaJbHBIM OTOOPHI B
CEJIEKIIMM pacTeHWd U KUBOTHBIX. OIlEHKa JKCTEpbepa. bBIM3KOPOACTBEHHOE
ckpeuiuBanue - HHOpuauHT. Yucras nunus. CkpellMBaHue 4MCThIX JUHUHN. ['eTeposuc,
win tubpunHas cuna. HeponcrtBenHoe ckpemmBanue - aytOpuauur. OtnanéHHas
ruOpuansanus 1 e€ ycnexu. VIcKycCTBEHHBIH MyTareHe3 W NOJy4Y€HHUE MOJIMILIOU]IOB.
JIOCTMKEHNs CENIEKIINH PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

broTexHoI0rus Kak OTpaciib MPOU3BOACTBA. [ €eHHAs MH)KEHEpUs. DTallbl CO31aHus
pexomOnHanTHOM JIHK 1 Tpancrennsix opranuzmoB. KiierouHast MH>xeHEpHs.
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Krnerounsie KyabTypbl. MHKpOKJIOHaIbHOE pa3MHOKEHHE pacTeHuil. KioHupoBaHue
BBICOKOTIPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  OKOJOTHYECKHE U
strudeckue mpodnemsl. MO - reHeTHuecku MOIU(DUIIMPOBAHHBIE OPTAHU3MBI.

Jemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, U.B. Muuypum, I'./[. Kapnieuenko, M.®. 1BaHOB.

Tabnuyvr u cxemvi: xapra «L{eHTpBI TPOUCXOXKICHUS 1 MHOTOOOPA3usl KyJIbTYPHBIX
pacteHuit», «lloponbl nomMamHUX KUBOTHBIX», «CopTa KyJIBTYpHBIX PacTEHUN»,
«Otnanéunas rubpuausanus», «Padoter akagemuka M.®D. MBanoBay, «I[lomuammonamsy,
«OObexThl  OuoTexHoNmorum»,  «Kierounele  KynbTypel W KIOHHPOBAHHEM,
«KoHcTpyrnpoBaHue 1 IEPEHOC TEHOB, XPOMOCOM.

Obopyoosanue: MyASHKU IJI0J0OB U KOPHEIJIOAOB TUKUX (POPM U KYJIBTYPHBIX COPTOB
pactenui, repoapuii «CenbCKOX035HCTBEHHBIE PACTCHUS.

Jlabopamopnule u npakmuueckue padomul:

Oxkckypcusi « OCHOBHBIE METO/BI U JIOCTHDKCHUSI CEJICKIIUU PACTEHUN U KUBOTHBIX
(Ha CEJIEKIIMOHHYIO CTaHIINIO, TUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIM yYacTOK, B
TEIUTMYHOE XO3SIMCTBO, 1a00OPaTOPHIO arpOyHUBEPCUTETA WIIM HAYUHOTO IICHTPA)».

11 KJTIACC

Tema 1. IBosrouMOHHASA OMOIOTHA

[IpeanochuIKM BO3HUKHOBEHUS 3BOJIIOIMOHHON TEOPHUH. DBOIIOLMOHHAS TEOPUS U
e€ MecTo B OMoJoruu. BiausiHue 3BOIIOLIMOHHON TEOPUU Ha Pa3BUTHE OMOIOTHH U APYTHX
HayK.

CBuaerenbscTBa HBOMIOLNHA. [ laneoHTOIOrMYEeCKHE: MOCIEN0BATENBHOCTD MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOMHCH, mepexonHbie (opMbl. buoreorpaduueckue:
CXOJICTBO M paznuuue (ayH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOACTBA W pa3iluyusi SMOPHOHOB  pa3HbIX BHJIOB
MO3BOHOYHBIX.  CpaBHUTEIBbHO-aHATOMUYECKHE:  TOMOJIOTMYHBIE,  AHAJIOTHYHBIC,
pYyAMMEHTapHbIE  OpraHbl, araBU3Mbl. MONEKYIIPHO-OMOXMMUYECKHE:  CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META00JIMYECKUX IMMyTEN Y BCEX OPTaHU3MOB.

OBomonmonHasa teopus Y. [apBuna. IIpennocbuiku BOSHUKHOBEHUS TapBHHU3MA.
JIBKyIIME CHJIBI 3BOJIIOIMU BHUJIOB 1O JlapBuHY (M30BITOUHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpPCOB, HEONpPEAeIEHHAs U3MEHYMBOCTh, O0pH0a 3a CyIlECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunterndeckas Teopus 3BotoIuu (CTI) u e€ 0CHOBHBIE TTOJIOKEHUS.

MukposBomonus. [lomymanus kak eIMHUIA BUIA U 3BOJIIOLIUH.

JIBrokymme cuitbl (pakTophl) BOTIONMN BUIOB B pUpo/ie. MyTallMOHHBIN TpoIiece
¥ KOMOWHATHBHAsI M3MEHYUBOCTD. [lomynsiuonnbie BOMHBI U apeiid renos. U3omsuus u
MUTPALIHSL.

EctecTtBenHbIi 0TOOp - HampaBisOmun (HakTop 3BoIoUuNd. POPMBI €CTECTBEHHOTO
otbopa.
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[TpucniocoOneHHOCT,  OpraHU3MOB  Kak  pe3yasrar  sBomtouuu. Ilpumepst
PUCHOCOOJICHUI y OpraHu3MoB. ApoMOp(O3bl U UINO-ATANITALIHH.

Bun u BunooOpazoBanue. Kpurepuu Buga. OcHOBHbIE (hOpPMBI BUI000pa30BaHUS:
reorpaguueckoe, 3K0JI0rHIeCKoe.

MakposBomoonsi.  PopMbl  3BOMIOLMU:  (DUIETHYECKAs,  JUBEPreHTHasd,
KOHBEpIeHTHas, napauienbHas. HeoOparuMocTh 3BONIOIUH.

[IpoucxoxneHre OT HeCHEUUaJIu3UpOBaHHBIX MpeAkoB. llporpeccupyromas
crenuanu3anus. AfganTuBHas pajaualus.

Jemoncmpayuu:

Hopmpemuwi: K. Jlunnen, JK.b. Jlamapk, Y. {apsun, B.O. KoBanesckuii, K.M. bap,
9. I'ekkenp, @. Mromnep, A.H. CeBepuos.

Tabnuyvr u cxemwvl: «Pa3BUTHE OPraHMYECKOrO MHUpa Ha 3emiie», «3apOabllin
MO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukc», «Dopmbl O0OpbOBI 3a CYIIECTBOBAHHUE),
«EctecTBennsbIii 0T00p», «MHOTOOOpa3ue COpToB pacTeHuil», «MHorooOpaszue mopos
KUBOTHBIX», «llomymsimum», «MyTallMOHHAasE HW3MEHYUBOCTB», «ApoMOp(o3bD»,
«Mnunoananramuny, «O0mas aerenepanus», «JBrwkyiue cuiibl 3BoMOIUMNY, «Kapra-
cxema Mapuipyta nytemectsus Y. JlapBuna», «bopbba 3a cyliecTBOBaHHUEY,
«IIpucnocobseHHOCTh OpPraHu3MOBY, «l'eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJOrHUeCcKoe BU1000pa30BaHHE.

Obopyoosanue: KOJIEKLUS HACEKOMBIX C PA3JIMYHBIMU THIAMH OKpPAaCKH, HaOboOp
IJIOZ0OB U ceMsiH, KoJutekiusi «[IpumMepsl 3alUTHBIX MPUCTOCOOICHUN y KUBOTHBIXY,
Mojienb «OCHOBHBIE HAITPaBJICHUS 3BOJIOLMWY, 00bEMHAs Moiedb «CTpOEHHE FOJI0BHOTO
MO3ra MO3BOHOYHBIX).

buoreorpadguyeckas kapra mupa, KouieKius «DopMbl COXPAHHOCTH HMCKOMAEMBIX
JKUBOTHBIX WM pacTeHHi», monesb anmuukanua «llepekpéct XpoMocom», BIIAXHBIE
npenapatel  «Pa3BuTue  HacekoMoro», «Pa3BuUTHE JISTYLIKW», MHUKpOIpEenapar
«JIpozoduna» (Hopma, MyTamuu GOpMbl KPHIJILEB U OKPACKH TEJIA).

Jlabopamopnbsie u npakmuueckue padomol:
JlaGoparopnas padora Ne 1. «CpaBHeHUE BUAOB 110 MOP(HOIOTHUUECKOMY KPUTEPUIO».
JlaGoparopnast padora Ne 2. «OnucaHue TPUCITOCOOJICHHOCTH OpraHu3Ma U e
OTHOCHUTEIILHOTO XapaKkTepay.

Tema 2. Bo3HnkHOBeHHE M Pa3BUTHE )KU3HU Ha 3emuie

JloHayuyHble TpPEACTABICHHS O 3apOKACHUHM KU3HU. HayuHble rumoressl
BO3HMKHOBEHUS JKM3HM Ha 3emiie: aOMOreHe3 M maHcrhepMusi. XUMHUYEcKas HBOJIOLUS.
AOUOTEHHBII CHHTE3 OPraHMYECKHUX BEIIECTB M3 HEOPTraHMUECKUX. DKCIIEPUMEHTAIBHOE
HNOATBEPKACHUE XUMUYECKOH 3BooLMU. HauanbHble 3Tanbl OMOJ0THYeCKON IBOJIOLIUU.
['mnore3za PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp W BO3HHUKHOBEHHUE
IPOTOKJIETKU. 1IepBrie KiIeTKH U uX 3BosronusA. POpMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX
OpPraHU3MOB.

Pa3Butue »xu3Hu Ha 3emuie Mo 3paMm U nepuonaM. Karapxeil. Apxelckas u
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npotepo3orickas 3pbl. [laneo3oiickas spa u €€ mepuojbl: KEeMOPUHCKUH, OPJIOBUKCKHUH,
CHJIYPUMCKHN, JEBOHCKUW, KAMEHHOYTOJIbHBIN, IIEPMCKHUM.

Me3o030¥cKast 3pa 1 €€ IepUOJIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zoiickas spa u €€ nepuojibl: MaJeOreHOBbIN, HEOT€HOBbBINM, AHTPOTIOTEHOBBIMH.

XapakTepuCTUKa KiIMMaTa W TEOJOTHYECKHUX TMporeccoB. (OCHOBHBIE JTalbl
HBOJIIOIIMM PACTUTEIBLHOTO U KUBOTHOTO MUpa. ApoMop(]o3bl y pacTeHUN U )KMBOTHBIX.
[losiBneHue, pacuBET U BEIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucrtemMa OpraHMYECKOro MHpa Kak OTpakeHue 3BOIMoIuU. (OCHOBHBIE
CHUCTEMAaTHYECKUE TPYIIbl OPTAaHU3MOB.

OBOJNIOLMSL 4YEJIOBEKa. AHTPOIOJNOTUs Kak Hayka. Pa3BuTue mNpencTraBieHUR O
MIPOUCXOKJICHUH 4YeJIOoBeKa. MeTonbl M3ydeHHsl aHTpornorene3a. CXOoACTBa U pa3IvuUs
YeJI0BEKa U AKUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHHUE YEIOBEKA.

JIBrokymue cuibl ((pakTtopbl) aHTpornoreHesza. HacnencTBeHHass U3MEHUYUBOCTh U
€CTEeCTBEHHBIA 0TOOp. OOIIECTBEHHBIN 00pa3 KWU3HU, U3TOTOBJICHHE OPYIUNA Tpyna,
MBIIIJICHUE, PEUb.

OCHOBHBIE CTaIMM W BETBU DSBOJIIOIMU YEJIOBEKA: AaBCTPAJONUTEKH, UYenoBek
yMenblid, YenmoBek npsAMOXOoAslinii, YenoBeK HeaHIepTalbCKui, YeaoBeK pa3yMHBIN.
Haxonku wmckomaembIx OCTaTKOB, BpeMs CYyIIECTBOBaHUS, OOJACTh PACIPOCTPAHECHHS,
00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHSL.

Uenoseueckue pacbl. OCHOBHBIE OOJNBIIIME pachl: €BporeouHas (eBpasuiickas),
HEerpo-aBCTpayionHasl (dKBaTopuaibHasA), MOHTOJIOMAHAS (a3uaTCKO-aMEepUKAHCKas).
UepTbl mpUCTIOCOOIEHHOCTH TPEICTABUTENICH YEIOBEYECKHMX pac K  YCIOBHIM
cyuiectBoBaHus. EnquHCTBO yenoBeueckux pac. Kpurnka pacuszma.

Hemoncmpayuu:

Ilopmpemuwi: ®©. Pean, JI. [Tactep, A.W. Onapun, C. Munnep, I. FOpu, Y. JapBuH.

Tabnuyvt u cxemwr:. «Bo3umkHoBeHne CoaHEUHON CHCTEMBI», «Pa3Butue
OpPraHh4YecKoro  MUpay, «PactutenbHas ~ KIIETKay, «KuBOTHass  KJETKa»,
«IIpokapuornueckas kieTka», «COBpEMEHHasi CHUCTEMa OPraHUYECKOTO MHPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA U YEIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE M€CTa MaJICOHTOJIOTUMYECKUX HAXOJIOK MPEIKOB COBPEMEHHOIO YEIOBEKay,
«/lpeBHenmme sroau», «/peBHume mrogm», «llepBble  COBpEeMEHHBIE  JIOAWY,
«HenoBeueckue pach».

Obopyoosanue: mynsixu «lIpoucxoxaeHne yeroBeka» (OIOCThI aBCTPATOMHUTEKA,
MUTEKAHTPOTa, HEaHJEPTalIblla, KPOMAHbOHIIA), CICTKUA WA H300paXKEHUS KaMEHHBIX
opyauii ~ TEepBOOBITHOTO  4YeloBeKa  (KaMHH-4ONIEphl,  pyOwmia, ckpebiia),
TEOXpPOHOJOTHYECKas Tabnuna, KoJeKiuss «®POopMbl COXPAaHHOCTU HCKOIMAEMBbIX
JKABOTHBIX U PACTEHUIN.

Jlabopamopnisie u npakmuueckue paoomoi:
[Tpaktuueckass pabora Ne 1. «M3yueHue HCKOMaeMblX OCTaTKOB pacTEHUN U
JKUBOTHBIX B KOJJIEKIUAX).

DKCcKypcusi « IBONIOLKS OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbBIH
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WJIU KpaeBeIueCKU My3ei).

Tema 3. Opranusmsl 1 OKpYyKaOLIas cpena

OKoJIOTHMsl KaK HayKa. 3ajadyd M pas3ieibl AKOJOTMU. MeToabl 3KOJIOTMYECKHX
VICCJIEIOBAaHU. DKOJIOIMYECKOE€ MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOMTaHMsI OpraHuU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IOYBEHHAs,
BHYTPUOPraHU3MEHHAS.

Okonormyeckue  (axkroppl.  Knaccupukamuss — skojgorudyeckux  (akTopoB:
abuoTHueckre, OMOTUYECKUE U aHTPOIOreHHbIe. JleficTBHe 3K0IOrnYecKkux (akTopoB Ha
OpraHU3MBI.

AOuotnueckue (axkTopbl: CBET, TemImeparypa, BiIaXHOCTb. doTtonepuoausm.
[TpucnocoOnenusi opraHu3MoOB K JIEUCTBUIO a0MOTUYECKUX (akTopoB. buonormueckue
PUTMBI.

buotnueckue ¢akropsl. Buabl OMOTHUECKMX B3aUMOJCHCTBUI: KOHKYPEHLMS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapasuTtusMm, koomepamus, MyTyaJlu3M,
KOMMEHCaJIu3M  (KBapTHUPAHCTBO, HAXJEOHMYECTBO). AMEHCAlIM3M, HEUTpaIu3M.
3HaueHue OMOTUYECKUX B3aUMOACHCTBUH JIJIsl CYyIIECTBOBAHUSI OPTaHU3MOB B TPUPOIHBIX
COOOIIECTBAX.

DKOJIOTMYECKUE XAPAKTEPUCTUKU MONYyIsuuu. OCHOBHBIE MTOKA3aTEIN MOMYIISLUU:
YUCJIEHHOCTb, MJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, MPUPOCT, MUTrpalus. uHamuka
YUCJICHHOCTH IOMYJISLUN U €€ perysuusl.

Jemoncmpayuu:

TIopmpempwi: A. I'ymbonbar, K.®. Pynse, 3. ['ekkens.

Tabnuyvr u cxemwi: kaptra «llpupomasie 30HBI 3emim», «Cpeapl OOWUTaHHS
opranu3sMoB»,  «@oronepuonusm»,  «llomynsuum»,  «3aKOHOMEPHOCTH  poOCTa
YUCJIEHHOCTU MOMYJISIIIUU UHPy30pun-Tydenskny, «[luiessie enmny.

JlabopamopHhule u npaxmuueckue padomol:

JlaGoparopnas padota Ne 3. «Mopdonorndeckue 0CoOOSHHOCTH PaCTEHUM U3 Pa3HBIX
MECT OOUTAHUS.

JlaGoparopHast pabora Ne 4. «BnusHme cBeTa Ha POCT M pPa3BUTHE YCPCHKOB
KOJIeyCay.

[Ipaktuueckass padora Ne 2. «Ilomcd€r MIOTHOCTHM NOMYNALMA pa3HBIX BHJIOB
PaCTEHUID.

Tema 4. CooluiecTBa U IKOJIOTHYECKHE CHCTEMBI

Coo0miecTBo  opraHu3MoB - OuoneHo3. CTpyKTypbl OuOIEHO3a: BUIOBasd,
IpOoCTpaHCTBeHHas, Tpoduueckas (muiesas). Buabi-nomunantel. CBsi3u B OHOLIEHO3E.

DKoJIOTHYeCcKre CUCTEMBI (3KocucTeMsbl). [loHsaTre 00 3KOcHcTeMe 1 OMOTEOIIeHO3E.
@DyHKIMOHAIBHBIE KOMIIOHEHTBI YKOCHCTEMBI: MPOIYLIEHTbI, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopot BelecTB 1 MOTOK SHEPTUH B 3Kocucteme. Tpopuueckue (MUILEBbIE) yPOBHU
skocucteMsbl. [Tumiessie niemu u cet. OCHOBHBIE MOKa3aTeNU SKOCHUCTEMBbI: OHomacca,
OPOAYKLHMSA. DKOJIOTMYECKHE MHpPaMUAbL: MPOAYKIMH, YHCICHHOCTH, OHOMAcCHI.
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CBo¥iCTBa 9KOCUCTEM: YCTOWIHBOCTD, CAMOPETYIISus, pa3BuTHe. CyKIieccusl.

[TpupomHbIe SKOCUCTEMBI. DKOCHUCTEMBI 03P U pPeK. DKOCHCTEMa XBOWHOTO WU
IIMPOKOJIUCTBEHHOTO Jieca.

AHTpPOITOTEHHBIC HKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOosKocucTEMBI.
buonornyeckoe n X035HCTBEHHOE 3HAYCHHUE arPOIKOCHUCTEM B YPOOIKOCHUCTEM.

buopazHooOpasune kak ¢akrop ycToWumBOCTH dKocucTteM. CoxpaHeHue
OuosornYecKoro pazHooOpasus Ha 3emie.

Yuenue B.M. Bepuaackoro o 6unocdepe. I'panutipl, cocraB u CTpykTypa Ouocdepsl.
’Kusoe BemiecTBo U ero pynkunu. OcodbeHHOCTH 61Mochephl Kak IMTOOATbHON SKOCUCTEMBI.
JluHamuueckoe paBHOBECUE U 0OpaTHast cBsI3b B buocdepe.

KpyroBopoTs! BemecTB 1 OMOTeOXMMHUYECKHE IIUKIIBI 2JIEMEHTOB (yIIIeposa, a30Ta).
3oHanbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ounocdepe 3emiin. AHTPONOTeHHbIE H3MEHEHHUSI B Ouocdepe.
['moGanbHbIE SKOTOTUYECKHUE MPOOTIEMBI.

CocyiiecTBoBaHME NpUpOAbl U yesoBeuecTBa. CoxpaHeHHEe OMOpa3HOOOpa3us Kak
OCHOBa ycToHumBOCTH Omocdepsl. OCHOBA palOHAIBHOTO YMPABICHHUS MPUPOTHBIMHU
pecypcamMu U UX Ucroiib3oBanue. JlocTimkenust OMONIOTHHN U OXpaHa IPUPOJIBI.

Hemoncmpayuu:

Hopmpemuwvr: A.[lx. Tencnu, B.H. Cykaués, B.1. Bepnaackuii.

Tabnuyvr u cxemwr. «llumeBbie menw», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie coodmecTBay, «llenu nutanus», « Jkonornyeckas nupamuna», «buochepa
U YEJIOBEK», « IKOCUCTEMA IIMPOKOIUCTBEHHOIO Jiecay, « IKOCUCTEMA XBOMHOIO Jecay,
«buornieno3 BogoéMa», «ArpoieHos», «lIpuMmepHbie aHTPOMOTEHHbIE BO3JCHCTBUS Ha
npupoay», « Baxxueniue HICTOYHUKH 3arpsi3HEHUS BO3lyXa U TPYHTOBBIX Bo», «[louBa -
BaYKHEHIIasi cocTaistomas ouochepon», «DakTopsl aerpaganuu mousy, «llapHUKOBBIH
adpdexr», «DakTopsl paauOaKTUBHOIO 3arps3HeHus omocdepb», «OOIast CTpyKTypa
ouocdepr», «PacnpocTpaneHue xu3Hu B 0uochepe», «O30HOBBIN dKpaH Ouocheps»,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot azoTa B IprpoIe».

OO6opynoBaHue: MoAeNb-aNIUIUKaIg  « TunuuHble  OWOIEHO3bI», TepOapuid
«PacturenbHBIle CcoOOIIECTBaY, KouIekiuu «buorneHnos», «Bpemurenn BakHEHITHX
CEJIbCKOXO3SIICTBEHHBIX KYIBTYp», TepOapuu W KOJUICKIIUM PACTCHUNW U KUBOTHBIX,
NpUHAJJISKAIIME K Pa3HbIM JKOJOTMUECKUM TpyIIaM OJHOro Buaa, KpacHas kHura
Poccutickoit denepanyu, n300pakeHusI OXpaHIEMbIX BUIOB PACTEHUN U KUBOTHBIX.

15



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMS ITPOI'PAMMObI
11O BUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

Cornacro ®I'OC COO ycranaBnuBaroTcs TpeOOBaHUS K pe3ylbTaraM OCBOCHUS
oOydJalImMMHCS ~ TpOorpaMM  CpelHero  obmiero  oOpa3oBaHUA:  JIMYHOCTHBIM,
MeETaIpeIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJIbTaTOB OCBOEHUS NpeameTa « buonorus» BblIeICHBI
CJIEIYIOIME COCTABIISIONIME: OCO3HAHUE OOYYArONIUMUCS POCCUHUCKON TpaKaaHCKOU
WJICHTUYHOCTH - TOTOBHOCTM K  CaMOpAa3BUTHIO,  CAMOCTOSTEIBHOCTH U
CaMOOMPEEICHHUIO, HAJIMYUE MOTUBALMHU K OOy4YEHHIO OMOJIOTHH, IIEJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH H
HUCTOPUYECKUX TPATULIUMA pa3BUTUSI OMOJIOTUUECKOTO 3HAHUSI, TOTOBHOCTh M CIOCOOHOCTh
00y4aroImxcsi PYKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH IIEHHOCTHOCMBICIOBBIMHU
YCTAaHOBKAMH, MPUCYLUIUMU CHUCTEME OHOJOrMYecKoro oOpa3oBaHUs, HaJUYHE
HKOJIOTMYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTH 1I€JM U CTPOUTH YKU3HEHHBIC
IIJIAHBL.

JIM4HOCTHBIE pe3ynbTarbl OCBOEHUS TnpeaMera «buonorus» MOCTUTalOTCAd B
€IMHCTBE YYCOHOU U BOCIIUTATEIHLHOU JEATEILHOCTH B COOTBETCTBHUH C TPAIUITMOHHBIMU
POCCUMCKMMM  COLMOKYJIBTYPHBIMU, HCTOPUYECKUMU U  JTyXOBHOHPABCTBEHHBIMHU
[EHHOCTSIMU, TPUHATHIMU B OOIIECTBE TMpaBWIaMd M HOPMaMH TIOBEICHUS U
CrocoOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOBOCTIUTAHUSI M CAMOPA3BUTHUS, Pa3BUTHUS
BHYTPEHHEW MO3UIMU JIMYHOCTH, MATPUOTU3MA, YBAXKECHHS K 3aKOHY W IMPABOMOPSAKY,
YeJI0OBEKy TpyAa U CTaplieMy MOKOJEHHUIO, B3aUMHOTO YBa)KEeHHUsI, OEPEKHOTO OTHOIICHUS
K KYJIBTYPHOMY HAaCJIEAWIO W TPaJULMsAM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickoi
denepanunu, IPUPOIE U OKPYKAIOLIEHN Cpeae.

JIn4HOCTHBIE PE3yIbTaThl OCBOCHHS YyueOHOro mnpeamera «buomorusy mgOMKHBI
OTpaXkaTb ~ TOTOBHOCTh U CIIOCOOHOCTH  OOy4YarolIUXCS ~ PYKOBOACTBOBATHCS
chopMUpOBaHHOW BHYTpPEHHEW MO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OPUEHTAIINM, TTO3UTUBHBIX BHYTPEHHUX yOEKIACHHM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
[IEHHOCTSIM POCCHMCKOTO OOIIECTBa, pACIIMPEHUE JKU3HEHHOTO ONbITa M OIbITa
JNESATEIPHOCTH B TMPOLECCE peaav3ally OCHOBHBIX HAIPABICHUW BOCIIATATEIbHOU
JESATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIUTAHUSA:

c(hOPMHPOBAHHOCTh TPAKIAHCKOW TMO3UIMU OOydYaromerocsi Kak AakTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCHICKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB W OOS3aHHOCTEH, YBaXECHUE 3aKOHA U
MPaBOIOPSIAKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOM AESATENbHOCTH MPHU CO3IaHUU YUYEOHBIX

16



MIPOEKTOB, PEIICHNN YUEOHBIX W MO3HABATEIHHBIX 3a7a4, BBHITOJHCHUH OMOJOTHYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTBH OMPEACNSITh COOCTBEHHYIO MO3UIMIO MO OTHOUICHHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBICHATH e€;

YMEHHE YYHTHIBATh B CBOMX JCHCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOACH C pa3sHBIMH YOCKICHUSIMH, KYIbTYPHBIMHA IIEHHOCTSIMU U
COIIMATHbHBIM TTOJIOKCHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TPOIECCE COBMECTHOTO BBHITIOJTHEHHS YUYCOHBIX,
MO03HABATEIBHBIX M WCCIICOBATEIBCKUX 337ad, YBAXHUTEILHOTO OTHOIICHUS K MHEHHUIO
OTIOHEHTOB MIPU OOCYXKJIECHUU CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COJIEPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKON JESATEIHHOCTH;

2) NMaTpHOTHYECKOT0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh POCCUMCKON TIpakJaHCKOM MAEHTUYHOCTH, MaTPUOTU3MA,
YBaXKEHUS K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH Itepen POquHOM, TOpIOCTH 32 CBOM
Kpaii, cBOIO PoninHy, CBOM SI3bIK U KYJIBTYPY, IPOLLJIOE U HACTOSIIEE MHOTOHAIIMOHAJIEHOTO
Hapona Poccuu;

LIEHHOCTHOE OTHOLIECHHWE K MPHUPOJHOMY HACJIECINUI0 W NaMATHUKAM IIPUPOJBI,
JNOCTHXKEHMSIM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTbH OIIEHUBATh BKJIAJ POCCHUICKHUX YUYEHBIX B CTAaHOBIIEHUE U Pa3BUTHE
OHOJIOTUY, TOHUMAaHUSl 3HaY€HUs OWOJIOTMHM B MO3HAHMM 3aKOHOB MPHUPOJIbI, B KU3HU
YeJIoBEKa U COBPEMEHHOIO OOIIECTBA;

uaeiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHUI0O U 3amure OTteuecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyAbOy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IECHHOCTEW POCCUHUCKOTO HApO/a;

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEICHHUSI,;

CIIOCOOHOCTh  OIIEHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC pEIICHHUS,
OPUEHTHUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMYMBOTO OYIyIIETo;

OTBETCTBCHHOE OTHOILEHHWE K CBOUM POIUTEIISAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOIO MPHUHATUS LEHHOCTEW CEMENHOW >KU3HU B COOTBETCTBUHM C TPAAULIUSIMHU
HapoaoB Poccuu;

4) 3CTETHYECKOr0 BOCITUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHpY, BKJIIOYas OJCTETHUKYy ObITa, HAy4yHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHU;

MMOHMMAaHKE YMOIIMOHAIBHOTO BO3ACHCTBHS KUBOM MIPUPOILI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHHUIO B Pa3HbIX BUIaX UCKYCCTBA, CTPEMJICHUE MPOSBIISATH
KayeCcTBa TBOPUYECKON JTUIHOCTH;

17



5) ¢usmyeckoro BocnUTAHUS, (OPMHMPOBAHUSA  KYJbTYPbl 310POBbSI U
IMOLMOHAJIBHOIO 0J1Ar0NOIyYHsI:

NOHMMaHUE M peaju3alys 370pOBOTO U 0E30MacHOr0 00pasza KHU3HU (3T0pPOBOE
NUTaHue, COOJIOACHUE TUTMEHMYECKUX NpPaBWJI M HOpM, COalaHCUPOBAHHBIA PEKUM
3aHATUHN U OT/bIXA, peryiisipHas (U3nUecKas akTUBHOCTh), OEpPEKHOTO, OTBETCTBEHHOT'O U
KOMITETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U TICUXUUYECKOMY 3710POBBIO;

NOHUMAaHUE LEHHOCTU MPAaBUJ WHIMBUIYAIBHOIO U KOJUIEKTHBHOIO O€30MaCHOIO
MOBEJCHUS B CUTYALUAX, YTPOKAIOIINX 3I0POBBIO U )KU3HHU JIIOJEH;

OCO3HAHUE TMOCIEACTBUA UM HENPUATHS BPEAHBIX MPUBBIYEK (yHOTpeOIeHus
aJIKOTOJIs, HAPKOTUKOB, KypEHHS);

6) Tpy1oBOro BOCHIUTAHUSA:

TOTOBHOCTB K TPYly, OCO3HAHHE LIECHHOCTH MacTEepPCTBA, TPYAOIO0HUE;

TOTOBHOCTh K AaKTUBHOM JEATEJIBHOCTH TEXHOJIOTMUYECKOM U  COLUalIbHON
HaIpaBJICHHOCTH, CIIOCOOHOCTh WHULMHUPOBAaTh, IUIAHUPOBAaTH W  CAMOCTOSITENBHO
BBITIOJIHATD TAKYIO JIEATEIbHOCTD;

UHTEpEC K pa3IUYHbIM cdepaM MNpo(ecCHOHATbHOW JEeATEIbHOCTH, YMEHUE
coBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccur M peaau3oBbIBaTh COOCTBEHHBIE
KU3HCHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUU
BCEH JKU3HU;

7) 3K0JOrH4eCKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 1eJecO00pa3HOe OTHOIICHHE K MPHUPOJIEe KaK UCTOYHUKY KU3HHU Ha
3emJie, OCHOBE €€ CyIlIeCTBOBAHMS;

NOBBIUICHUE  YpPOBHS  JKOJIOTMYECKOW  KYNBTYphl:  IPUOOpETEHHE  OmbITa
IJJAHUPOBAHUS MOCTYNKOB M OLUEHKM HMX BO3MOMKHBIX IOCIEIACTBUM JJISI OKPY’KAKOIIEH
cpensl;

OCO3HaHUE MI00ATBHOTO XapaKTepa SIKOJIOTUYECKUX MPOOIeM U IMyTel UX pelieHus;

CIIOCOOHOCThH HCTIONB30BaTh MPHOOpEeTaeMble MpPU M3YyUYEHUU OWOJIOTMH 3HAHUS U
YMEHHUSI TIPU PEIIeHUU MpoOIeM, CBA3aHHBIX C PAMOHAIBHBIM MPHUPOIONOIb30BAHUEM
(cobnronenue npaBuIl MOBEJECHUS B PUPOJIE, HAMPABIEHHBIX Ha COXPaHEHUE PAaBHOBECHS
B DKOCUCTEMAX, OXpaHy BHUJIOB, SKOCUCTEM, OHOChEphl);

AKTUBHOE HENPUATHE IEUCTBUM, NPUHOCAIIUX BpPEN OKPYXKAIOIIEH IPUPOIHOU
cpene, YMEHHE MPOrHO3MPOBATH HEOIArOMPUSTHBIE HSKOJIOTMYECKUE TOCIEICTBUS
MPEAIIPUHUMAEMBIX JIEMCTBUM U MTPEAOTBPAILATh HX;

HaJIMYue Pa3BUTOrO KOJOTHUYECKOTO MBIIUICHUS, YKOJOTUUECKOW KYJIBTYpBI, OIbITA
NEATEIBHOCTH JKOJIOTMYECKOM HAIPaBICHHOCTH, YMEHHsI PYKOBOACTBOBATHCA HMH B
II03HABATEIbHOM, KOMMYHUKATUBHON 1 COLIMAIIBHOM ITPAKTUKE, TOTOBHOCTH K YYaCTHUIO B
MPAKTUYECKOM IESITENBHOCTU SKOJIOTUYECKON HAITPABICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUA:
c(hOpPMHPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
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pa3BUTHs HAyKd M OOILECTBEHHON IpPaKTUKU, OCHOBAHHOTO Ha JHUAJOre KyJbTyp,
CIOCOOCTBYIOILIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUPE;

COBEPILIECHCTBOBAHNE S3BIKOBOM M YHUTATEIILCKOM KyJIbTYpbl KakK CpEACTBa
B3aUMOJICHCTBHS MEKTY JIFOAbMU U IO3HAHUS MUPA;

NOHMMaHue creuu@uKy ONOJIOTUN KaK HayKH, OCO3HAHUA €€ posid B GOpPMUPOBAHUU
PAlMOHAJIBHOTO HAy4YHOI'O MBIIUIEHHS, CO3AaHMM LIEJOCTHOTO TPEACTABIECHUS 00
OKpPY)KaIoIlleM MHUpPE KaK O €IUHCTBE IMPHUPOJbI, YEIOBEKa W OOIIeCTBa, B TO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIEHUH MpoOJIIeM COXpPaHEHUs MPUPOTHOTO
paBHOBECHS;

yOEeXKAEHHOCT, B 3HAYMMOCTH OHMOJOTMU [Jii COBPEMEHHOM LMBWIM3ALUU:
o0OeclieueHnss HOBOTO YpPOBHS pPa3BUTUS MEAMILMHBI, CO3JaHHE IEPCHEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX PEIIATh PECYpPCHBIE MPOOJIEMBbl PA3BUTHS YEIOBEYECTBA,
NOMCKa MyTel BBIXO/a U3 INI0OATBHBIX 3KOJIOTHYECKUX MTPoOIeM U 00ecTiedeH sl Tepexoia
K YCTOMYMBOMY Pa3BUTHIO, PAlMOHAIIBHOMY HCIIOJIb30BAHMIO NMPUPOAHBIX PECYPCOB U
(OpMHUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B IMOJIyYEHUU OMOJIOTMUECKHX 3HAHUU B LIEJSAX IMOBBILICHUS
o01Iel KylabTyphl, €CTECTBEHHO-HAyYHOM TIpaMOTHOCTH, KaK COCTaBHOW 4YacTu
(YHKIMOHAIBHON TPaMOTHOCTH 00yUarouXxcs, POpMUPYyEMOH NPU U3yUEHUH OMOJIOTHH;

NIOHMMaHHUE CYLIHOCTH METOOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH MCHOJIB30BaTh MONyYaeMble 3HAHUS JJI1 aHaIM3a U OObSICHEHUS SBIICHUN
OKPY’KaI0ILlero MUpa U MPOUCXOIALINX B HEM U3MEHEHHH, yMEHHUE J1eJIaTh 000CHOBaHHbIE
3aKJIFOYEHHS] HA OCHOBE HAayYHbIX (DAKTOB M MMEIOIIUXCS AAHHBIX C LENbI0 MOTYyYEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEIBHO UCIIOIB30BaTh OMOIOTUYECKUE 3HAHUS ISl PELICHMUSI
npo0JieM B peaibHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHME LEHHOCTU HAYYHOM JEATENBHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO M UCCIIEOBATENbCKYIO IEATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BAHMIO, K
AKTUBHOMY TOJIYYEHHIO HOBBIX 3HAHUH MO OHUOJIOTMH B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSIMHU.

METAHNPEIMETHBIE PE3VYJIBTATBI

MeranpenMeTHble  pe3yabTarbl OCBOEHUA YyueOHoro mnpeamera «buomorus»
BKJIIOYAIOT:  3HAUUMBble Uil  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUaAIOLIUXCS
MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE) OOIEHAyYHblE TMOHATUSA, OTpPaXKalollue
LEJIOCTHOCTh HAyYHOM KapTUHBI MUPa U CHELU(PUKY METOA0B IO3HAHMSI, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX (BEILECTBO, SHEPTHs, SBJICHHUE, MPOIIECC, CUCTEMA, HAyUHBIH (haKT,
IOPUHLIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIENOBAHHE, HAOJIOIEHUE,
U3MEpEeHHe, OKCIEPUMEHT U  JApPYyTruX), YHUBEpCalbHble y4yeOHbIE  JEHCTBHS
(mO3HaBaTENbHBIE, KOMMYHUKATUBHBIE, PETYIsATUBHBIE), obecrneunBaronme
dopmupoBanue  (YHKIMOHAIBHOW TPaMOTHOCTM M  COLUHMAIbHOW  KOMIIETEHIIUU
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O6y‘IaIOHII/IXCH, CITOCOOHOCTH 06yqa}onmxc;1 HCIIOJIBb30BATh OCBOCHHBEIC
MCKANCHOUINIIMHAPHBIC, MHPOBO33PCHUYCCKUC 3HAHUA W YHUBCPCAJIBHBIC y‘IC6HBIe
I[CﬁCTBI’IH B ITI03HABATEIbHOU U COHH&J’IBHOﬁ IIPAKTHKE.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS
Bba3oBble Jornueckue a1eMcTBUA:

CaMOCTOSITENIbHO (POPMYITMPOBATh U AKTYaIU3UPOBATh MPoOIeMy, pacCMaTpUBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHWI MPHUEMBI JIOTUYECKOTO MBIIIJIEHUS (aHalu3a,
CUHTE3a, CPAaBHEHHUS, Kilaccu(puKaluu, 0000LIECHH ), paCKPbIBaTh CMBICT OMOJIOTHYECKUX
NOHATUH (BBIIETATh WX XapaKTEepHblE MPU3HAKW, YCTAHABIMBATh CBSI3M C JIPYTUMU
MOHSATUSIMHU );

ONPENEIATh LEIU AEATEIIbHOCTH, 3a1aBas [apaMeTpbl U KPUTEPUU UX JTOCTUKECHUS,
COOTHOCHUTB PE3YJIBTAThI IESITENBHOCTHU C ITOCTABICHHBIMU LETSMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MTOHATHS 1J1s1 00BbsCHEHUS (PAKTOB U SIBJICHUM >KUBOM
IIPUPOLBI;

CTPOUTH JIOTUYECKUE PACCYKIAEHUS (MHIAYKTHBHBIC, JE€AYKTUBHbBIE, 10 aHAJIOTHH),
BBISBISITh 3aKOHOMEPDHOCTM W IIPOTHBOPEYUS B  PACCMATPUBAEMBIX  SIBICHUSX,
(bopMyIMpOBaTh BHIBO/BI U 3aKIIFOUEHUS;

IIPUMEHATh CXEMHO-MOJEIIBHBIE CPENCTBA Ul IIPEIACTABICHUS CYLIECTBEHHBIX
CBA3E€H M OTHOLIEHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUI
Pa3HOTO pojia, BBISIBJICHHBIX B PA3JIMYHbBIX HH(OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IUIaH pELICHUS NpoOieMbl C YYETOM aHaliu3a HMMEKUUXCS
MaTepHajbHbIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCHUTB KOPPEKTHUBBI B JEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB LESAM,
OLICHUBATh PUCKU MOCJEACTBUN IEATEIBHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH PabOTy B YCJIOBUSIX PEalbHOI0O, BUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBHUS;

pa3BUBaTh KPEaTHBHOE MBIIUICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBare/ILCKHeE AelCTBUA:

BJIQJICTh HaBbIKAMU YYEOHO-HCCIIENOBATEIILCKOW W TMPOEKTHON JCSATEIHHOCTH,
HaBBIKAMH pa3pericHusl mpooiieM, CITOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIIEHOMY
MOWCKY METOJOB PEIICHHS MPAKTUYCCKUX 3a1ad, NPUMCHCHHUIO Pa3IMYHBIX METO/IOB
MO3HAHUS,

WCITOJIB30BaTh PA3IMYHbBIC BUIBI ACATCIBHOCTH IO MOJYUYCHUIO HOBOTO 3HAHHMS, €r0
WHTEPIPETAINH, TPEOOPA30BAHUIO0 U TPUMEHEHHUIO B YUEOHBIX CUTYaIMsIX, B TOM YHCIIC
IIPU CO3TaHUU YUEOHBIX U COIIMAIbHBIX TPOEKTOB;

dbopMHUpOBaTH HAyYHBIA THUI MBIIUICHUS, BJIAJACTh HAYYHOHW TEPMHHOJIOTHEH,
KITIOYE€BBIMU TIOHATUSMU U METOJIAMU;

CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 3a]]aui B 00pa30BaTEIbHON JIEATETLHOCTH
Y )KU3HEHHBIX CUTYyAaIlUsX;

20



BBISBJISITh IPUYUHHO-CIICCTBEHHBIE CBSI3U M AKTYAJIU3UPOBAaTh 3a7ady, BbIIBUTATh
TUNoTe3y €€ PelIeHHs], HAXOAUTh apryMEHTBI ISl I0Ka3aTelbCTBa CBOMX YTBEPKACHHUIA,
3a71aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

aHAJIU3UPOBATh IOJTYYEHHBIE B XOJ€ PEUICHUS 3aJa4d pe3yJIbTaThbl, KPUTUYECKHU
OLIEHMBATh UX JOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBHUSIX;

JlaBaTh OLICHKY HOBBIM CUTYallUsSIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATH 1IEJICHAIIPABICHHBIN MOUCK MEPEHOCa CPEICTB U CIIOCOOOB ACHCTBUS
B MTPO(ECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAaHHUS B IIO3HABATEIBHYI0 MW MPAKTUYECKYI0 O0JacTu
KU3ZHEJIEATEIbHOCTH;

YMETb UHTErpUPOBaTh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJEH, IPEJIaraTb OPUTHHAIbHBIE TTOAXObl U PEUIEHUS, CTABUTh
npoOJIeMBbl U 3a1a4i, JOIYCKAOIUE aJIbTEPHATUBHBIC PELLICHHUS.

Padora ¢ undgopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX HWH(GOpMaLMH (TEKCTE Yy4eOHOTO
noco0usi, HayYHO-IOMYJIIPHON JINTEpaType, OMOJOTUUECKUX CIOBApsX U CIIPaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE), aHAIN3UPOBATh HH(OPMAITUIO PA3THUHBIX
BUJOB M (OpPM MpEACTaBICHUS, KPUTUYECKH OLEHUBaTb €€ JOCTOBEPHOCTh U
HENPOTHUBOPEUNBOCTH;

dbopMyTHpOBaTh 3aMPOCHl M MPUMEHATH Pa3TUYHBIE METOMBI MPHU TIOKUCKE U 0TOOpE
Oouosorudyeckoit nHPpopMaIuu, HeoOXOTUMOM /IJIsl BHITIOJIHEHUS YYeOHbIX 3a/1a4;

npuoOpeTaTb  OMBIT  HCIONB30BaHUA  WHGOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYyJABTYpYy AaKTHBHOTO HCIIOJNIb30BAaHUS Pa3IMUHBIX
MOUCKOBBIX CHCTEM;

CaMOCTOATENIbHO BBIOMPATh ONTUMAJIbHYIO (DOpMY MpeACcTaBICHUS OMOIOTHMYECKON
uHdopmanuu (Cxembl, TpaduKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTOE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4€CTBE CPEACTBA MpU padboTe ¢ OMOIOrnyecKon
uHbOpMaIMel: TPUMEHATh XUMUYECKHe, (U3MUecKue W MaTeMaTUYeCKHUE 3HAKH U
CUMBOJIBI, (popmysbl, a0OpeBUATYpy, HOMEHKIIATYpy, UCIOIL30BaTh U MPEOOPa30BHIBATH
3HAKOBO-CHMBOJINYECKHE CPECTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMHU PACMO3HABAHUSA W 3alIUThl MHQPOpMAIUU, WHHOPMAIMOHHON
0€30IMacCHOCTH JIMYHOCTH.

KoMMyHuUKaTHUBHBbIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBUS
OoOmenue:

OCYIIECTBIISATh KOMMYHHUKAIIMK BO BCeX cepax >KU3HHM, aKTHBHO y4YacTBOBAaTh B
JMAJIOTe WU TUCKYCCUU TIO CYIIECTBY 00CYX IaeMoil TeMbI (YMEHHE 3a]1aBaTh BOTPOCHI,
BBICKa3bIBAaTh CYXKJEHUS OTHOCHTEIILHO BBITIOJHEHUS MPEajiaracMou 3a1a4u, YIYUTHIBATh
I/IHTepCCBI H COIJIaCOBAHHOCTDb HOBI/IL[I/Iﬁ I[pyrI/IX y‘-IaCTHI/II(OB JAuaJjiora ujin I[I/ICKYCCI/II/I);

pacrno3HaBaTh HeBepOabHBIC CPEACTBA OOIICHUS, TOHMMATh 3HAYCHHUE COITMATbHBIX
3HAKOB, IIPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTyallud, YMETh CMSAr4arhb
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KOH(JIUKTHI U BECTH [IEPETOBOPHL;

BJAJIETh PA3NUYHBIMU CHOCOOAMU OOIICHHS W B3aUMOACHUCTBHS, IOHHUMATh
HaMEpEeHHsI APYTHX JONEH, MPOSIBISATh YBOKUTEIBHOE OTHOILICHHE K COOECEAHHKY U B
KOPPEKTHOM opMe POopMYIHPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX
CPEACTB.

CoBMecTHAA 1€ATEIbHOCTD:

MOHUMAaTh U MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW Y MHIUBUYAIbHON pabOThI
MpU pEUICHUN OMOJOTUYECKOM MpoOSieMbl, 000CHOBBIBATH HEOOXOUMOCTh TPUMEHEHHUS
rpynmnoBsIX (OPM B3aUMOICUCTBUS MPU PEIICHUHN YUECOHOU 3a/1a4H;

BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JCHCTBUM C YUYETOM OOIIMX UHTEPECOB
Y BO3MOYKHOCTEW Ka)JI0TO YJIEHA KOJUIEKTUBA;

MPUHUMATDH 1€ COBMECTHOM AESATEIbHOCTH, OPraHU30BBIBaTh U KOOPJIMHUPOBATH
JNEUCTBUS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUM, PACIIPEAEIISTH POIU C YUETOM
MHEHUN Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOU PabOTHI;

OIICHMBATh Kaue€CTBO CBOErO BKJIaJa U KaXJOT0 YYaCTHUKAa KOMaHJbI B OOIIUI
pe3yJabTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajiaraTb  HOBBIE  IPOEKTHI, OLIEHUBaTh UAEU C TO3UIMH  HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKOW 3HAUUMOCTH;

OCYILIECTBJISITh MTO3UTHUBHOE CTPATErMUE€CKOE MOBEACHUE B PA3IUYHBIX CUTYyaIlUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHBIE YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:

HCIIOJIb30BaTh OMOJOTUYECKHUE 3HAHUS JJISl BBIABICHUS MPOOJIIEM U MX PEIICHUs B
KU3HCHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUU IIEJIEBBIC U CMBICJIOBBIE YCTAHOBKHU B
CBOUX JIEHCTBUSX M MOCTYIKAX IO OTHOIICHHUIO K KUBOM MPUPOJE, CBOEMY 37I0POBBIO U
3JI0POBBIO OKPYKAIOITUX;

CaMOCTOATENILHO  OCYIIECTBIISITH  [MO3HABATENBHYIO JICSITEIbHOCTh, BBISBIISTH
npoOieMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJadyd B 00pazoBaTEIbHOU
NEATETLHOCTH M )KU3HEHHBIX CUTYaIIUSX;

CaMOCTOSATENIbHO COCTaBIIATh IUTAH PEIICHUS TPOOJIIeMbl C y4ETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN M MPEATIOYTECHUMH;

JIaBaTh OIICHKY HOBBIM CUTYaIIUsIM;

pacHIMpsITh paMKH Y4eOHOTO MPEAMETa Ha OCHOBE JTMYHBIX MPEATIOYTCHUH;

JieNaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPUOOPETEHHBII OMBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIMPOKOH 3pYIHULIUMU B Pa3HbIX
o0acTsAX 3HaHUH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.
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CaMOKOHTPOIIBb:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBHI B JESTEIbHOCTbD,
OIICHUBATh COOTBETCTBUE PE3YJBTATOB LIEIISIM;

BJIQ/JICTh HaBBIKAMH ITO3HABATEILHON pe(rekcud KaKk OCO3HAHHS COBEPIIACMBIX
JEUCTBUN U MBICIHUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAaHUM, MCIOJIb30BATh
npuémMbl pedIeKCUu A OIIEHKU CUTYAIlMH, BHIOOpa BEPHOTO PEIICHMUS;

YMETb OLICHUBATh PUCKUA U CBOEBPEMEHHO MIPUHUMATH PEILICHUSI TI0 UX CHUXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI APYTHUX MPHU aHAIHU3E PE3YJIbTaTOB JAESTEIbHOCTH.

IIpunstue cedst U Apyrux:
MpUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;
IIPUHUMATh MOTUBBI U APT'YMEHTBI APYTUX IIPU aHAIU3€E PE3YJIBTATOB ACATEIbHOCTH,
MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OMINOKHU;
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIIMH JAPYTOTrO YEIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTtnbie pe3ynbrarbl ocBoeHus nporpammbl COO mo Guosoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT crenuduieckue st ydeOHoro mpemmera «buomorwsy HaydHBIC
3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI 110 OCBOCHHIO, HHTEPIIPETAIIMHU U TTPEOOPA30BAHUIO
3HaHWH, BUJBI IEATEILHOCTH IO MOJYYSHUIO HOBOTO 3HAHHS U MPUMEHEHUIO 3HAHUU B
pPasIMYHBIX YYEOHBIX CHTYyaIlUsAX, a TaKXKEe B pPEaNbHBIX JKU3HCHHBIX CHTYaIUsX,
CBSI3aHHBIX ¢ Ouosorueil. B mporpaMmMe npeaMeTHbIe pe3ysIbTaThl IPEACTaBIECHBI IO TO/IaM
00y4eHUSI.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUs yueOHOoro npeamera «buonorus» B 10 kiaacce
JOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTb 3HAHUI O MECTE U POJI OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI
MHUpPa ¥ HaydyHOTO MHPOBO33PEHHMs, O BKJIAJE€ POCCHUHUCKUX U 3apyOekKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OUOJIOTHH, (PYHKIIMOHAILHON TPAMOTHOCTH YEJIOBEKA JIJIsl peLeHUs
YKU3HEHHBIX 3a]1a4;

YMEHHUE PacKphIBaTh COAEpP)KAHWE OMOJIOTMUECKUX TEPMHUHOB M TOHSTHM: KU3Hb,
KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB M MpEeBpallleHue dYHEPruu), ToMeocTas
(camoperynsiusi), ypOBHEBas OpraHU3alds >KHUBBIX CHCTEM, CAaMOBOCIPOM3BEIECHUE
(penpoayKius), HaCJIEeACTBEHHOCTh, U3MEHUYUBOCTb, POCT U PAa3BUTHE;

YMEHHE U3JaraTb OMOJIOTMUECKHE TEOPHH (KJIETOYHAs, XPOMOCOMHAsI, MyTalluOHHAS,
LEHTpaJbHas JorMa MOJIEKYJIsipHOM Omosnorun), 3akonsl (I. Menaens, T. Moprana, H.H.
BasusoBa) u yuenus (0 ieHTpax MHOrooOpa3us 1 IPOUCX0XKIEHUS KYJIbTYPHBIX PACTEHUIN
H.N. BaBunosa), onpeaensaTh rpaHULbl UX TIPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHME BIIAJIETh METOJAMU HAy4yHOTO IIO3HAHUS B OWOJIOTHMU: HAONIOAEHHUE U
ONMCAHUE KUBBIX CHCTEM, IPOLECCOB U SBJICHHUW, OpraHu3alus W IPOBEICHUE
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OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBM)KEHHE TUIIOTE3bl, BBISBICHUE 3aBUCHMOCTHU
MEXIY HUCCIENyeMbIMH BEJIMYMHAMH, OOBSCHEHHE [MOJNYYCHHBIX  PpPE3YJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TOHSTHM, TEOPUH M 3aKOHOB, YMEHHUE JIeJaTh BBIBOJIBI Ha
OCHOBAHUU TOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJICIATh CYIIECTBEHHbIE MPHU3HAKKM BHUPYCOB, KJIETOK MPOKAPUOT U
AYKapHUOT, OAHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTraHU3MOB, OCOOEHHOCTH MPOIECCOB:
oOMEHa BEIIECTB W NpPEBpallleHUs] PHEPTUU B KIIeTKe, (POTOCHHTE3a, MIACTHYECKOrO U
HPHEPreTHYeckoro OOMEHa, XEMOCHHTe3a, MHUTO03a, Meio3a, OIUIOJOTBOPEHHS,
Pa3MHOXKEHHM S, UHJIUBUYaIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHE3);

yMEHUE TPUMEHSITh TOJNYYCHHbIC 3HAHUS IS OOBSICHEHHS OHOJOTHYECKHUX
MPOLIECCOB U SIBJICHUM, JIJISl IPUHSITHUS MPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HHU C
1ebo obecreueHus 6e30MacCHOCTH CBOETO 3/I0POBbS M 3I0POBbSI OKPY>KAIOIINX JIONEH,
cOOJIONEHUsT HOPM TPaMOTHOTO TIOBEJICHUS B OKpY)KAlOIIeH MpUPOTHON cpeje,
NOHMMaHUE HEOOXOJUMOCTH HCIOJIb30BAHMS JIOCTHIKEHUN COBPEMEHHOW OMOJIOTHH U
OMOTEXHOJIOTUH JJI PAIMOHAIBHOTO TPUPOIOTIOIb30BAHMUS;

YMEHHUE pellaTh dJIeMEHTapHbIe TeHETUYECKUE 3aJa4yd Ha MOHO- W JUTHOPUIHOE
CKpElIMBaHue, CIICTNICHHOE HAacJeOBaHUE, COCTaBIATh CXEMbl MOHOTHOPHUIHOTO
CKpEIIUBaHUs JUIsl PeACKa3aHus HaCIeJOBaHUS IPU3HAKOB Y OPraHNU3MOB;

YMEHHUE BBITIOJIHATH JTA0OPATOPHbIE U MPAKTHUECKUE padOThI, COOIIONATh MpaBUiia
pu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0OBAaHUEM;

yMEHUE  KPUTUYECKHM  OIICHWBaTh W  HMHTEPIPETHUPOBATH  HMH(OpMAIUIO
OMOJIOTHYECKOTO CONEPKAHUSI, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX
HUCTOYHUKOB (CpelcTBa MaccoBOM HH(OpMAIMU, HAYyYHO-TIOMYJISPHBIE MaTepHalbl),
TUYECKUE  AaCMEeKThl COBPEMEHHBIX HWCCJIENOBaHUW B  OWUOJNOTHH, MEAUIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO037aBaTh COOCTBEHHbBIE MHUCHMEHHBICE U YCTHBIE COOOIICHMs, 00001Ias
OMOJIOTHYECKYyI0 MH(POPMAIUI0O U3 HECKOJIBKUX HCTOYHHKOB, IPAMOTHO HCIOJB30BaTh
MOHATUIHBIN armapar OUOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npeameta «buonorus» B 11 kiacce
JOJIKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCThH 3HAHUI O MECTE M POJIA OMOJIOTUH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBCHHBIX HAyK, B ()OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKIAJE POCCUUCKHX M 3apyOCKHBIX YUEHBIX-
OHMOJIOTOB B pa3BUTHE OUOIOTHH, (PYyHKIIMOHAILHON TPAMOTHOCTH YEJIOBEKA JIJIS PEIICHUS
YKU3HCHHBIX 3a]1a4;

YMEHHE DPaCKphIBaTh CONEPKaHWE OHMOJOTHMYECKMX TEPMUHOB W TOHSTHA: BHII,
NOMYJSINS, TEeHO(MOHMA, DBOJIONHWSA, JBIKYyIIME CHIbI  ((aKTOphl)  IBOJIOINH,
IPUCTIOCOOIEHHOCTh,  OPTaHW3MOB, BHJI000pa30BaHUE, JKOJIOTHYECKHE (DaKTOPHI,
AKOCHUCTEMA, MPOAYICHTHI, KOHCYMEHTHI, PEIYIEHThI, MU MHUTAHUS, JKOJIOTHYECKas
nMpamMujia, 6uoreoreHos, onocdepa;

YMEHHE HW3Jlarath OwWoyormueckne Teopuu (dBomonuoHHas Teopus Y. [lapBuna,
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CHUHTETUYECKas TEOPHUs HBOJIIOINH ), 3aKOHBI K 3aKOHOMEPHOCTH (3apOIBIIIIEBOTO CXOJICTBA
K.M. Bapa, uepenoBanus ImaBHbIX HampasieHud u nyrten 3somounn A.H. Cesepiiosa,
yuenust o 6uocdepe B.M. BepHaackoro), onpenensiTe rpaHUIbl UX MPUMEHHUMOCTH K
YKUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJlaMU HAy4YHOTO IO3HAHWS B OWOJOTMU: HAOMIONEHUE U
OMHMCAaHUE KUBBIX CHUCTEM, IMPOIECCOB W SBICHUW, OpraHu3alusi W IMPOBEICHUE
OMOJIOTUYECKOTO OSKCIIEPUMEHTA, BBIABI)KEHUE THIIOTE3bI, BBIABICHUE 3aBHCHUMOCTHU
MEXIY HUCCIENyEeMbIMU BEJIMYMHAMU, OOBSCHEHHE TMOJNYYEHHBIX  PE3yJbTaToB,
UCIIOJIb30BaHHBIX HAyYHBIX TOHSATUH, TEOPUH W 3aKOHOB, YMEHHE JieJaTh BBIBOABI Ha
OCHOBaHHWH TOJYYEHHBIX PE3yJbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHbIE PU3HAKU CTPOEHUSI OMOJOTHYECKUX OOBEKTOB:
BUJIOB, TIOMYJSAIMM, MPOTYIEHTOB, KOHCYMEHTOB, PEIyICHTOB, OHOTECOIEHO30B U
HKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEICTBEHHOW M3MEHUYMBOCTH, €CTECTBEHHOTO
orbopa, BU000pa3oBaHusi, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHUCTBUS SKOJIOTMUECKUX
(akTOpOB Ha OpraHM3Mbl, MEPEHOCAa BEIIECTB M IOTOKA JHEPrud B HKOCHUCTEMAX,
AHTPOIIOTEHHBIX M3MEHEHUH B KOCUCTEMAax CBOEW MECTHOCTH, KPyroBOPOTa BELIECTB U
OMOreOXUMHUYECKUX IIUKIIOB B Ouocdepe;

yMEHUE TPUMEHSTh TOJNYYCHHbIC 3HAHUS IS OOBSICHEHHS OHOJOTHYECKHUX
MPOLIECCOB U SIBJICHUM, JIJISI TPUHSITHUS MPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HHU C
el obecrneyeHus: 6e30MacCHOCTH CBOETO 3/10POBbsS M 3I0POBbsI OKPY>KAIOUIUX JIFONEH,
COOMIOZIEHUs] HOPM TPaMOTHOTO TOBEIEHUS B OKpYXKalIled NpUpPOAHON cpene,
MOHMMaHWEe HEOOXOAMMOCTH HCIOIB30BAaHUS JOCTHKEHHM COBPEMEHHON OMOIOTHH IS
PalMOHATBHOTO MTPUPOAOIIOIH30BAHUS;

YMEHHME pellarh 3JIEMEHTAapHble OWOJIOTUYECKUE 3a/laud, COCTaBJISTh CXEMbI
MepeHoca BEMIECTB U SHEPTUHU B IKOCUCTEMAX (1IEMU MUTAHUS);

YMEHHUE BBITIOJHATH JJA0OPaTOpHbIE U MPAKTHUYECKUE padOThl, COOIIONATh MpaBuUiia
npu pabore ¢ y4eOHbIM U JIa0OpaTOpHBIM 000PYyA0BaHUEM;

YyMEHHE  KPUTHYECKM  OICHMBATh W  HWHTEPIPETHPOBATh  WHOOPMAIUIO
OMOJIOTMYECKOTO COJEpPKaHUs, BKJIIOUYAIOLIYIO TICEBJOHAYYHBbIE 3HAHUSA U3 PA3TMYHBIX
UCTOYHUKOB (CpelcTBa MaccOoBOM HH(OpMAIMU, HAyYHO-TIOMYJIPHBIE MaTepHabl),
paccMaTpuBaTrh T100aJbHBIE YKOJIOTHUECKHE TPOOIEMbI COBPEMEHHOCTH, (HOPMHUPOBATH
10 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO37[aBaTh COOCTBEHHBbIE NMHUCHMEHHBIE W YCTHBIE COOOIICHUs, 00001Ias
OMONOrnYecKy0 MH(GOPMAIUMIO U3 HECKOJIBKHX HCTOYHHMKOB, TPAMOTHO MCIIOJIb30BaTh
MOHATUIHBIN armapar OUOJIOTHH.
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TEMATUYECKOE IIVTIAHUPOBAHHUE

10 KJIACC
HanmenoBanue
No KoanuecTBo OCHOBHBIE BUBI AEITEIHLHOCTH
pa3ziesoB U TEM [IporpamMmmHoO€e conepxanue
/11 4acoB 00y4Jaromuxcs
y4eOHOTO TpeameTa
Tema 1. buojsiorusi kKak Hayka
1.1 buonorus B cucreme | PackpbiBaTh conepkaHue TEpPMUHOB U
HayK bromorus kak Hayka. CBs31 OMOJIOTHH ¢ [IOHATUM: HAYYHOE MUPOBO33PEHHE,
00IIIECTBEHHBIMH, TEXHUUYECKHUMH 1 Hay4YHas KapTHHA MHUpPa, HAYYHbIH METO/I,
JPYTHMH ECTECTBEHHBIMH HAYKaMH, FUIIO0TE3a, TEOPHUSI, METO/IbI UCCIICOBAHUSI.
bunocodueii, peuruei, STHKo, XapakTepu30BaTh OMOJIOTHIO KaK HAyKy, €€
ACTETUKOU U MpaBoM. Poiib Ouosoruu B MECTO 1 POJIb Cpeli IPYTHIX CCTCCTBCHHDIX
N o HayK. [lepedncnsaTs pa3aensl OHOJIOTHHU B
(hopMUPOBAaHUN COBPEMECHHOM HAyYHOM
COOTBETCTBHE C OOBEKTAMHU U3YUCHUS.
KapTUHBI Mupa. CrucTemMa OMOJIOrMYEeCKUX o
HaszpiBaTth BayKHEMIINE OTpaciu
HayK. -
ZIy I 41 OMOIOTMYSCKUX 3HAHWM U 334U,
emoncmpayuu: [lopmpemui: Y. JlapBun o
pau Pmp p > lctosiiue niepen ouonoruend XXI B.

[. Mennens, H. K. KonbiioB, />x. YoTrcoH u
®. Kpuk. Tabauywl u cxemvi: «MeToIbI
MO3HAHUS KUBOU MIPUPOJIBI

1.2 Metonabl ITI0O3HAHUI 1 MeTobl MO3HAHUS KUBOW MPUPOJIBI PacKpbIBaTh COAEPIKAHUE TEPMUHOB U

PKUBOW MIPUPOJIBI (HabOmroneHre, SKCIIEPUMEHT, ONMCaHue, MMOHATHUM: HAYYHBIM METOI, METO/IbI

U3MEpEeHHE, KiacCu(puKaIms, WCCIIEOBAaHUSL.
MOJEIUPOBAHUE, CTATUCTUYECKAS XapakTepu30BaTh OCHOBHBIE METO/IbI
00paboTKa JaHHBIX). MMO3HAHUS KUBOW MPUPOJILI: HAOIIIOICHHE,
emoncmpayuu: AKCTIIEPUMEHT, OITMCaHue, U3MEPEHHUE,
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Tabauywvl u cxemol: «MeTOIBI TO3HAHUS
PKUBOU IIPUPOIBD.

Vlabopamopusvie u npakmuueckue
pabombol:

[IpakTruueckas padora Ne 1.
«crionb30BaHNe pa3IMYHbIX METOJIOB MPHU
M3Yy4YEeHUHN OUOJIOTUUECKUX OOBEKTOBY

KJIacCU(pUKALUs, MOAECTUPOBAHUE,
cTaTucTuyeckas o0padoTKa JaHHBIX

I1TOro 4acoB 1o TemMe

2

Tema 2. )KuBble cMCTeMbI M HX OPraHU3aIus

2.1

buonornueckue
CHUCTEMBI, ITPOLIECCHI U
VX W3y4YCHUE

1

DKuiBble cucteMbl (OMOCUCTEMBI) KaK
mpeaMET U3ydeHUs OMOJIOTUH.

OTnnune 5KMBBIX CUCTEM OT
HEOPTraHUYECKON IPUPOBI.

CBoiicTBa OMOCHCTEM U X pasHOOOpasue.
YPOBHU OpTraHU3aIi OMOCUCTEM:
MOJIEKYJISIPHBIN, OPTAaHOUIHO- KJIETOYHBIMH,
OpPraHU3MEHHBIN, MOMYJISLIMOHHO-BUI0BOM,
HDKOCUCTEMHBIN (OMO-TEOTICHOTUYECKHIA ),
OrochepHBbIN.

Hayxu, n3yuatomye 6M0CUCTEMBI HA
Pa3HBIX YPOBHSX OpraHU3aIUU.
emoncmpayuu:

Tabnuyst u cxemwvl: «OCHOBHBIC TIPU3HAKH

PKU3HW, « YPOBHU

PackpbiBaTh conepKaHue TEPMUHOB U
HNOHSATUN: cUCTEMA, OMOJIOTHYECKas
CHCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTypa
OMOCUCTEMBI, CBOMCTBA KUBBIX CUCTEM,
0OMEH BEILIECTB, PA3MHOXEHHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
U3MEHYUBOCTD, Pa3IpaKUMOCTbh,
DHEPro3aBUCUMOCTb, YPOBHU OpTraHU3aLUN
KU3HH (OmocucTeM). XapaKTepru3oBaTh
MPUHLIUIIBI OPraHU3aluK OMOCHUCTEM:
OTKPBITOCTh, BBICOKAsI YIIOPSAOYEHHOCTb,
CaMOperyisalus, UePapXudHOCTb.
[IepeunciisaTe yHUBEPCAJIBHBIE CBOWCTBA
PKUBOTO: €IMHCTBO XUMHUYECKOTO COCTABA,
pa3IpaXuMOCTh, IBUKEHNE, TOMEOCTa3s,

POCT M pa3BUTHE,
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OpraHMU3aL1H )KUBOM IPUPOIBDY.
Monens monekyist JJTHK

HACJIEICTBEHHOCTh, U3MEHUYUBOCTb,
PBOITIOITHS (TIPUCTIOCOOJICHNE K
M3MEHSIIOLUMCS yCIIOBUAM). [IpuBOIUTH
MPUMEPHI OMOCHCTEM PA3HOTO YPOBHS
OpraHU3AIMHA U CPABHUBATH MTPOSBIICHUS
CBOMCTB HBOTO HA Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIC MTPOIIECCHI,
MpoTeKaroIre B OuocucremMax: oOMeH
BEIIECTB U MPEBPAICHUE SHEPTHH,
CaMOBOCTIPOU3BEICHNE, CAMOPETYISIIHS,
pa3BUTHE.

Cobironars npaBuiia OepeKHOTO
OTHOILICHUS K )KUBOUW MTPUPOJIE

I1Toro yacoB 1o TemMe

1

Tema 3. XuMHYeCKHd COCTAB U CTPOEHHUE KJIETKH

3.1

XHUMHUYECKHUU COCTAB
KJIeTKU. Bonga u
MHUHEPAJIbHBIE COJIA

1

XUMHUYECKUIN COCTAB KJIETKHU.

XUMHAYECKUE AIEMEHTBI: MAKPOIJIEMEHTHI,
MUKPOIJIEMEHTBI.

Bona u MunepanbHbie BeniectBa. OyHKIIUN
BOJIbl U MUHEPAJIBHBIX BEIIECTB B KJIETKE.
[Tonnepskanre 0CMOTHYECKOTO OajaHca.
lemoncmpayuu:

[uacpammsi: «Pactipenenenue
XMMHUYECKUX IEMEHTOB B HEXKUBOU

npupozae», «Pacnpenenenre XuMmu4ecKux

PackprIBaTh comep)kaHre TEPMUHOB U
MOHATHI: JIEMECHTHI-OMOTCHBI,
MaKpOAJIEMEHTbI, MUKPOAJIEMEHTHI;
MUHEpaIbHBIC BEIICCTBA, MOJICKYJIa BOIBI
KaK JIUTIO0JTb, BOJOPOIHBIC CBSI3H;
ruaApoUIbHBIC U TUAPO(HOOHBIC BEIIECTBA.
Jloka3bIBaTh CIMHCTBO AJIEMEHTHOTO
COCTaBa Kak OJHO U3 CBOMCTB JKUBOTO.
PacnipenensiTh XUMHUYECKHUE DJIEMEHTHI 110

rpymniaMm B 3aBUCUMOCTH

28



DJIEMEHTOB B KUBOU mpuponae». Tabauyvt u
cxemol. «[lepronnyeckas Tabmuia
XUMHAYECKUX AIIEMEHTOBY», « CTpOCHUE
MOJIEKYJIbI BOJIBD)

OT KOJIMYCCTBCHHOI'O ITPCACTABUTCIILCTBA B
OpPraHU3MC; XapaKTCPU30BaThb POJIb
OTACJIbHBIX JJICMCHTOB.

BbIsSBIATE CBS3b MCKAY COCTABOM,
CTPOCHHCM MOJICKYJIbBI XUMHUYCCKOT'O
COCOAMHCHUA U €TI0 (l)yHKLII/IﬂMI/I B KJICTKC

3.2 benku. CocraB u benku. CocTaB U CTpoeHHE OCIIKOB. PackpbiBaTh conepkaHue TEPMUHOB U
CTpOEHHE OEIKOB AMUHOKHUCIIOTBI - MOHOMEPHI OEITKOB. MOHATUI: OEJIKH, TOJIUMEPBI, MOHOMEDHI,
He3ameHuMble 1 3aMEHUMBbIE AMUHOKHCIIOTHI, IENITUAHASL CBA3b,
AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIHN MOJIMIIETITU], IEHATypalus.
COCTaB. YPOBHH CTPYKTYpbI OEIKOBOM XapakTepru30BaTh OEIKHU KaK KJacce
MOJIEKYJIbI (TIepBUYHAs, BTOpUYHAS, OpraHUYeCKUX COEIUHECHHI;
TPETUYHAS M YCTBEPTUYHAS CTPYKTYpa).  [KJIACCU(PUIIMPOBATH UX MO CTPOCHUIO
XUMUYECKUEe CBOMCTBA OEIKOB. (tmoOynsipubie U pUOpUILIAPHBIE OCTKN),
buonornueckue QpyHKIUU OEIKOB. NEePEUNCIATh U XapaKTepu30BaTh QYHKIUU
/lemoncmpayuu: OesKoB
Tabauywl u cxemol: «CTpoeHUE MOJIEKYIIbI
Oenkay.
Obopyoosarue: CBETOBOW MUKPOCKOII,
MUKpPOTIPETapaThl
3.3 |depmeHTHI - DepMeHTHI - OMOIOTUYECKUE PackpbIBaTh conepkaHre TEPMUHOB U
OMOJIOTMYEeCKUE KaTalIn3aTopPhl. MOHATHI: (hePMEHTBI, aKTUBHBIN IIEHTD,
KaTaJnu3aToOphbI Crpoenue ¢pepMeHTa: aKTUBHBIN IIEHTP,  [cyOcTpaTHas cielupuIHOCTb,

cyOcTparHasi cielu(puIHOCTb.
KodepmeHnTsl. BuTaMuHBL.
Otnuuus pepmeHToB

OT HCOPraHM4CCKHMX KaTaJIn3aTOpPOB.

KO(EepPMEHTHI, OCIIKN-aKTUBATOPBI K OCIIKH-
WHTAOHUTOPEI.
'Yka3bIBaTh OTINYHUS (HEPMEHTOB OT

HCOPIraHNYCCKUX KAaTaJInu3aToOpoOB.
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lemoncmpayuu:

Tabnuywl u cxemol: «CtpoeHue hepMeHTay.
Obopyoosanue: 000pyI0BaHUE TS
[poBeIcHNS HAOTIOACHUMN, U3MEPEHUH,
HKCIIEPUMEHTOB. Jlabopamopuvie u
npakmuyeckue padoomul:

JlabGoparopnas padora Ne 1. «3yuenue
KaTATMTHICCKOW aKTUBHOCTH (hEPMEHTOB
(Ha mpUMepe aMuIa3bl UK KaTalla3bl)»

OOBICHATH pOJib PEPMEHTOB B
(YHKITMOHUPOBAHUH KUBBIX CHCTEM, B
MPOMBIILIEHHOCTH, B MEUIIMHE, B
[MOBCEAHEBHOM KU3HU YEIIOBEKA

34

VriieBoabl. JInmuasl

YIIeBoAbl: MOHOCAXapu/ibl (TIIFOKO3a,
prbo03a U 1e30KCuprd03a), Iucaxapuibl
(caxapo3a, JJaKTO3a) U MOJUCAXaPHUIbI
(KpaxmaJ, NNIMKOTEH, [EJUII0NI03a).
buonornueckue GyHKINH YIIIEBOOB.
JIunibl: TpUTIUIEpUIbI, POChHOTUITHIBI,
crepousl. ['uapodubHO-rHAPOPOOHBIE
cBolicTBa. buonornyeckue QyHkimuu
0B, CpaBHEHUE YITIEBO/IOB, OCIIKOB U
JTUTIAIOB KaK UCTOYHUKOB YHEPTUH.
lemoncmpayuu: Tabnuyvl u cxemvi:
«YrneBoably, «JInmmasn.

ObopyoosaHue: 000pyT0BaHNE

PackpbiBaTh conep)kaHre TEPMUHOB U
MOHSATHI: YTIIEBOIBI, MOHOCAXaPHIHI,
Tcaxapu/Ibl, MOJIMCAXaPH/IbI, TIIFOKO34,
pubo3a, 1e30kcupudo3a, caxaposa,
JTAKTO3a, MaJIBT03a, LIEJUTI0I03a
(k1eTyaTka), Kpaxmall, TIIMKOTeH; JIUTTH/IBI,
TPUTITHIICPUIBI (KUPBI, Maca),
dbochomunuabl, CTEpOUIbI.
XapakTepu30BaTh YIIICBOJbI, JIMITH]IBI KaK
KJIACC OPTaHUYECKUX COCTMHEHUM.
KiaccuduimupoBars yriieBoAbl U JIUITHIBI
M0 CTPOCHUIO; MIEPEUHCIIATh (PYHKITHH
YVIJIIEBOJIOB M JIUTIUIOB.

CxemarnuecKku n300pakaTh CTPOCHUE

MOJIEKYJT YTJIEBOJIOB, JTUTTHUIOB
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IS TPOBEICHUST HAOMIOICHHU M, M3MEPEHU,
PKCIIEPUMEHTOB

3.5 |HykneuHoBble Hyxnennoseie kucnorsl: JJTHK u PHK.
KUCITOThl. ATD HykneoTuapl - MOHOMEPBI HYKIIEMHOBBIX  |PacKpbhIBaTh COJIEp’KaHUE TEPMUHOB U
kucnot. Ctpoenue u pynkuun JJHK. MOHSATUN: 1€30KCUPUOOHYKIIEUHOBAS
Crpoenue u ¢pynkiuu PHK. ATO: kuciora (JIHK), pubonykinenHoBas
CTpOEHUE U (DYHKIIUH. kuciora (PHK), nykneorun,
/lemoncmpayuu: MOJIMHYKJICOTH/IHAS 1€
[ lopmpemuwr: [Ix. YorcoH, @. Kpuk, M. (MOIMHYKJIEOTH]T), KOMIUIEMEHTapPHOCTb,
YuikuHc, P. ®pankivH. dbynkuun JIHK (xpanenue u nepegada
Tabnuywl u cxemwl: HACJIEICTBEHHON MH(OPMAIIHH ); BUIbI
«Hyxnennossie kucnotsr; JJTHK», PHK (uHpopManimoHHas1, TpaHCHIOPTHAS,
«buocunres 6enka», «CtpoeHue pubocomaibHas); aneHo3unTpudocdar
MOJIEKYITbl ATD. (AT®), makpospruyeckas CBs3b.
Obopyoosanue: CBETOBON MUKPOCKOTI, XapakTepu3upoBaTh HYKJIEUHOBBIE
MUKPOIIPENapaThI KHCJIOThI KAK XUMUYECKHE COCTUHEHUS U
HOCHUTEJIHM HACIEACTBEHHON HH(pOPMAIIUH.
OTMeuaTb 0COOEHHOCTH CTPOEHUS
MOJIEKYJT HyKJIenHOBBIX KucnoT (JIHK,
PHK) u ATO.
CxeMaTnuecku U300pakaTh CTPOCHHE
HYKJICOTUIOB, MOJIEKYJI HYKJIEMHOBBIX
KuciaoT, AT®
3.6 |HActopus u MmeToasl PackpeiBaTh conepxaHue TEPMUHOB U

WN3YUYCHUS KIETKHU.
Knerounas teopus

[{ntonorus - Hayka o kietke. Kierounas
TEOpHUS - MPUMEP B3aUMOJICUCTBHUS UIIEU U

(haKkTOB B HAYYHOM MTO3HAHUH.

MMOHATHM: KJIETKA, [IMTOJIOTHS; PACKPBIBATH
COIEPIKAHUE MOJIOKCHUN KIIETOYHOU

TEOPUH.
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MeTo/bl U3yUYEHUS KIETKH.
lemoncmpayuu:

[ lopmpembl:

A. JleBenryk, P. I'yk, T. llIBann, M.
[[Ineiinen, K. bap, P. Bupxos.
Obopyoosanue: CBETOBOW MUKPOCKOIL,
MUKpOTpenaparbl paCTUTEIbHBIX,
PKUBOTHBIX M OaKTepUATbHBIX KJIETOK;
PUCYHKHU C MUKPO(OoTOTpadusiMu KIETOK,
[MOJTyYEHHBIE C IOMOIIIBIO CBETOBOTO U
PJIEKTPOHHOTO MUKPOCKOIIA

[lepeunciaTh U XapakTepHu30BaTh
OCHOBHBIC METOJIBI N3yUYCHHSI KICTKU:
(TPUTOTOBJICHHE CPE30B, OKpAIlIMBaHNE,
MUKPOCKOTTUPOBAHHE,
1eHTpudyrupoBaHne, KyJTbTUBUPOBAHNE
KJICTOK U TKaHEeH)

3.7

KreTka xak OCI0CTHAsA
KHBasi CUCTEMaA

KiieTka Kak 1en0CcTHas )KUBasi CUCTEMA.
OO01Me NpU3HAKK KIETOK: 3aMKHYTast
HapyxHas MeMOpana, Mmosexyinsl JIHK kak
TEHETUYECKUH anmnapar, CACTeMa CUHTE3a
Oeska. TUMbI KIETOK: DyKapuOTHYECKasl U
npokapuoTudeckas. OcobeHHOCTH
CTPOCHUS MPOKAPUOTHYECKON KIIETKH.
Krnerounas crenka 6akrepuii. CTpoeHue
DYKAPUOTUYECKOU KJIETKU. OCHOBHBIE
OTJINYUS PACTUTEIIBHOM, dKUBOTHOU U
rpuOHOM KieTku. [loBepXHOCTHBIE
CTPYKTYPBI - KJIETOUHAsl CTCHKA,
[TTUKOKATUKC, UX (DYHKITUH.
[[na3zmatudeckas memOpaHa, ee CBOMCTBA U

byHKIUH.

PackpbIBaTh cofepkaHUEe TEPMUHOB U
MOHATUN: KJIETKU (3yKapHOTHYECKas,
IPOKapHUOTUYECKas ), IIa3MaTuyecKas
MeMOpaHa (I1a3MajieMMa), NHKOKAJIMKC,
TPAHCIIOPT BELIECTB (MTaCCUBHBIM,
AQKTHBHBIN ), 2DHIOINUTO3 ((paronuros,
MUHOLIUTO3), K30IIUTO3, KICTOYHAS
CTEHKa, HyKJICOU/I.

CpaBHMBaTh MEX]ly COOOI
DYKApUOTUYECKHUE U TIPOKAPHOTHICCKHUE
KJIETKW; OTMEYATh CXOACTBO U Pa3Inyusl B
CTPOSHUU KJIETOK OaKTepHuil, )KHBOTHBIX,
pacTeHui u TpudoB
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emoncmpayuu:

[ lopmpemuwl: A. JleBenryk, P. I'yk, T.
[[IBann, M. Ilneiinen, K. bap, P. Bupxos.
Tabnuywl u cxemol: «CTpoeHue
PYKapUOTHYECKOHN KIIETKNY, « CTpoeHUE
PKUBOTHOM KIIETKN», « CTpoeHue
pacTUTENbHOU KIETKW», «CTpoeHue
[MPOKAPUOTUYECKOU KIETKI.
Obopyodosarue: CBETOBOM MUKPOCKOIIL,
MUKpOTpenaparbl paCTUTEIbHBIX,
PKUBOTHBIX M OAKTEPUATBLHBIX KJIETOK

3.8

CtpoeHue
DYKApUOTUYECKOMN
KJICTKH

[{uTomnnazma u €e OpraHoOu/IbI.
OnHoMeMOpaHHbIE OPraHOU bl KJIETKH:
DIIC, annapar ['onbaxu, JIM30COMBL.
[ToTyaBTOHOMHBIE OPTaHOU/ bl KJICTKHU:
MUTOXOHJIPUM, TIIIACTH/IBI.
[IpoucxoxxneHne MUTOXOHAPUH U TTACTHU.
Buae! toiactug.

HemeMOpaHHbIe OpraHOU bl KIETKHU:
pHUOOCOMBI, KJICTOYHBIN IICHTD,
EHTPUOIHN,PECHUYKH, KTyTUKH. DyHKIIUN
OPTaHOUIOB KJIETKH.

BxroueHus.

S npo - peryssITOpHbINA HEHTP KIETKHU.
CtpoeHnue siapa: sijiepHas 000109Ka,

KapuoIjadMa, XpoMaTuH, AAPBIIIKO.

PackpbiBaTh conep)kaHre TEPMUHOB U
MOHATHI: IUTOIIa3Ma, OPTaHOMIHI,
pHAoma3Marudeckas cetb (I11C), anmapar
[ 0J1b15KH, TU30COMBI, BAKYOJIb,
MUTOXOHIPHH, THIACTUIBI (XJIOPOTLIACTHI,
XPOMOTLIACTHI, JIGHKOTIACTHI), PUOOCOMBI,
MUKPOTPYOOUKH, KJICTOYHBIA IIEHTP
(eHTpocoma), peCHUYKH, KI'YTHUKH,
BKJIFOUCHUS, IO, siICpHAst 000JI04Ka,
KapuoruIa3Ma, XpOMaTHH, SIPHIIIIKO,
XPOMOCOMBI.

OnurchIBaTh CTPOCHUE DYKAPHOTHICCKOM
KJIETKH 110 U300payKEHUSIM U Ha
MUKpOTIpenaparax;

KJ1IaCCU(UIIMPOBATH OPTAHOUIbI
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XpoMocombl. TpaHCHIOPT BENIECTB B
KJICTKE.

emoncmpayuu:

[lopmpemuwl: A. JleBenryk, P. I'yk, T.
[[IBann, M. llneiaen, K. bap, P. Bupxos.
Tabnuyer u cxemol: «CTpoeHUE
DYKAPUOTHUYECKOU KIETKNY, « CTpOeHHE
PKUBOTHOM KIIETKN», « CTpOCHUE
PACTUTENIBHOU KIETKW», «CTpoeHue
POKAPUOTUYECKOUN KIETKN», «CTpoeHue
S7Ipa KIETKN.

Obopyoosarue: CBETOBOW MUKPOCKOII,
MUKPOIIPENAPAThl pACTUTENbHBIX U
PKUBOTHBIX KJIETOK.

Vladopamopuvie u npakmuyecKue
pabomol:

JlaGoparopnas pabora Ne 2. «M3yuenue
CTPOEHUS KJIETOK pACTEHUH, )KUBOTHBIX U
OakTepuii MoJ MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIperaparax u ux OMUCaHUue»

B 3aBUCMMOCTH OT 0COOCHHOCTEN UX
CTpOEHHMS (OTHOMEMOpPaHHbIE,
nByMeMOpaHHbIe, HEeMEMOpaHHBIC);
OTHMCHIBATh (DYHKIIMH KaXKIOTO OPTaHOW A
B KJICTKE.

XapaKkTepU30BaTh KIETOYHOE SIAPO KAK
MECTO XpaHEeHUs, nepeaadn (yIBOCHHE
XPOMOCOM) U peann3aiuu (TPaHCKPUIIIIHS)
HACJIEICTBEHHOM MH(OPMALIK KIETKH.
[lepeyucisiTh U ONMUCHIBATH KOMITOHEHTHI
syipa U uX QPyHKINH;

CxeMaTH4HO U300paxaTh CTPOCHUE
PAaCTUTEIILHOU U )KUBOTHOU KJICTKHU.
OOBSICHATH OMOJIOTUYECKOE 3HAUCHUE
TPAHCIIOPTa BEILIECTB B KJIETKE

I1TOoro 4acoB 1o TemMe

8

Tema 4. JKuzHeaesATEJILHOCTD KJICTKH

4.1

OOMEH BEIIECTB.
[Inactuueckuii oOMeH.
doToCUHTES.
XEeMOCHHTE3

2

OOMeH BEIIEeCTB, A META00JIN3M.
Accumunsiius (TacTuaeckuii 0OMeH) 1
TUCCUMUJISTINS (PHEPTETUUECKUN OOMEH) -

JABC CTOPOHBI €IMHOI'O

PackpbIBaTh coepkaHue TEPMUHOB U
MOHSATHI: OOMEH BEIICCTB M MPEBPAIICHUE
PHEPIruM (METa0O0JIM3M), ACCUMHUIISIIMS,

MJIACTUYECCKU OOMEH,
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mporecca Mmetadonusma. Poib 3akoHOB
COXpaHEHHSI BEILIECTBA U DHEPTHUH B
noHUMaHUM MeTaboau3Ma. Turnbl oOMeHa
BEIIECTB: aBTOTPOPHBIN U
reTepoTpodHbIi. Pob ¢pepmMeHTOB B
0OMEHE BEILIECTB U MPEBPAIIEHUN SHEPTUU
B KieTke. @orocunTte3. CBeToBas u
TeMHOBas (ha3bl poTrocuHTE3a. Peakiuun
¢dorocunTeza. IHPEeKTUBHOCTD
dbotocunTe3a. 3HaueHne PoToCUHTE3A IS
PKU3HU Ha 3emiie. BimsHue yCcIIoBHM Cpeibl
Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIICHUS
€ro MPOIYKTUBHOCTHU y KYJbTYPHBIX
pacTEHU.

XEeMOCHUHTE3. XEMOCUHTE3UPYIOIIUE
OakTepun. 3HaUCHUE XEMOCHHTE3a IS
PKU3HU Ha 3eMJI€.

emoncmpayuu: [lopmpemoi: K. A.
TumupsizeB. Tabauyvt u cxemol:
«Xgaopormacty, «DorocuHTE3»

TUCCUMUJISIIUS, SHEPTETUIECKU OOMEH,
dbotocunTes, Gporonus,
dbochopupoBaHue, MEPEeHOCUUK
MPOTOHOB, XEMOCHHTE3.

OnuckiBaTh GOTOCUHTE3, MPOIIECCHI,
POTEKAIOIINE B CBETOBOM U TEMHOBOM
daze.

BbISABIATh MPUUMHHO-CIICACTBEHHBIE CBSI3U
MEXIY TTOTJIONIEHUEM COTHEYHON dHEPTUN
XJ10pOoUIIIIOM U cuHTE30M MoJiekys ATO.
CpaBHUBATh UCXO/IHbBIC BEIIECTBRA,
KOHEUHBIC MPOTYKThHI H YCIOBUS
[IPOTEKAHUS PEAKLIUI CBETOBOM U
TEMHOBOU (a3bl (HOTOCUHTE3A;
CpaBHHBaTh (POTOCHHTE3 U XEMOCHHTE3.
OrnennBarh 3HaYeHUE (GOTOCHHTE3A U
XEeMOCHHTE3a JIs )KU3HHU Ha 3eMIie

4.2

DHEPreTUYECKU
oOMeH

DHEPreTUYeCKUd 0OMEH B KJICTKE.
Paciernienue BenecTs, BhIICICHNUE U
AKKyMYJINPOBaHUE YHEPTHU B KIIETKE.
JTarbl JHEPreTHYeCKOro 0OMeHa.

[ mukosn3. bpoxxeHue u ero BUIbI.

PackpbIBaTh coepkaHNe TEPMHUHOB U
MOHSATHI: YJHEPreTUUYECKU OOMEH,

[JTMKOJIM3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIIUPTOBOE OpOXKEHHE, OMOJIOTUYECKOE

OKHCJICHHUC, KIICTOYHOC AbIXaHHC,
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KucnoponHoe okuciaeHue, i KIETOYHOE
neixagne. OKUCIUTEIBLHOE
dochopumupoBanue. IhHeKTUBHOCTD
HHEPTEeTUYECKOr0 0OMEHa.
emoncmpayuu:

Tabauywvt u cxemvl: « TUITBI TUTAHUD,
«MeTabonuzm», « MUTOXOHIPUS,
«OHEPreTUYeCKUil OOMEH»

MTUCCUMUIIALIUS, (PEPMEHT.

X apakTepu30BaTh OOMEH BEIIECTB U
MpeBpalleHue SHepruu (MeTadoIn3M) KaK
OJTHO UX CBOMCTB KHUBOTO. [lepeuncnsars
O0COOEHHOCTH IUIACTUYECKOTO U
HHEPreTUYECKOro 0OMEeHa B KJIETKE;
YCTaHABIMBATh B3AUMOCBSI3b MEK/y HUMH.
Pa3nnyarh TUIIBI 0OMEHA BEIIECTB B
KJIETKE: aBTOTPO(HBIN U IreTepOTPOPHBII.
OnucheIBaTh 3TAIbl YHEPTETUIECKOTO
oOMeHa (TTOIrOTOBUTENIbHBIH,
OECKUCIOPOIHBIN, KUCIOPOIHBIN) U
CpaBHUBATh UX MEXKTY COOOM.
XapakTepu30BaTh PEAKIUHU TIIMKOIN3A,
OpO’KEHUs, KIIETOYHOTO JIbIXaHMS;
BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBS3U
MEXIY ITIMKOJIU30M, KIETOUHBIM
NTBIXaHUEM U CUHTE30M MoJieKyl ATO.
CpaBHuBatb 3(pPEKTUBHOCTD
OECKUCIOPOITHOTO M KUCIOPOJHOTO 3TAINOB

4.3

buocunTes Oenka

Peakiiuy MaTpu4HOroO CUHTE3A.
['enetnueckas nadopmanus u JJHK.
Peanuzarus reneTnyeckoit ”HGOPMaIUA B
KJIETKE.

PackpbiBaTh coepkaHrue TEPMUHOB U
MOHSITUI: T€H, TCHETUUECCKUU KO/,
MAaTPUYHBIA CUHTE3, TPAHCKPHUIIIIHS,

TPAHCJISALNS, KOJIOH, aHTUKOJIOH,
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['eHeTMYECKNMIA KO M €T0 CBOMCTBA.
Tpanckpunuus - matpuunbiii cuaTe3 PHK.
Tpancnsius - OnocunTe3 O6enka. ITarbl
TpaHciannu. KogupoBanue aMMHOKHUCTIOT.
Pons pubocoM B OnocuHTE3€e Oeka.
lemoncmpayuu:

[ lopmpemwi: H.K. Konb11oB. Tabnuysr u
cxemol: «Ctpoenue IHK», «Crpoenne n
byHKIIMOHUpOBaHUE TeHay, « CUHTE3
oenkay, «Pemmkamms JTHK»,

«l eHeTHYEeCKUI KO,

Obopyoosarue: MOACIH- aNIUIUKAITAN
«Yneoenne JJHK n Tpanckpunuus»,
«buocunTes Oenkay

pubocoma, IieHTpaIbHas 10TMa,
MOJICKYJISIpHAs OMOJIOTHS.

OnpenensaTb CBONCTBA TEHETHYECKOTO KoJla
(TpUTIIIETHOCTH, OJHO3HAYHOCTb,
BBIPOXKJICHHOCTD, YHUBEPCATBHOCTD,
HETICPEKPhIBAEMOCTb, HETIPEPHIBHOCTH ).
OnurchIBaTh 3TAIBI peaTn3aIiuu
HACJICJICTBCHHON MH(POPMAIINH B KIICTKE.
CpaBHUBATh peaKIMi MAaTPUIHOTO CHHTE3a
mosiekya PHK u Genka B kiieTke

4.4

Hexuerounbie (hopMbl
PKU3HU - BUPYChI

Hexerounbie (OpMBI )KH3HU - BUPYCHI.
Vcropust oTkpeiTust Bupycos (/. 1.
MBanoBckuit). OCOOEHHOCTH CTPOEHUS U
PKU3HEHHOTO ITUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrennit,
PKUBOTHBIX M YEJIOBEKA, BHI3bIBACMBIC
BHUpycamu. Bupyc nmMmmyHnonedumura
yenoBeka (BUY) - Bo3oynurens CITN a.
OOpaTHasi TpaHCKPHIILINS, PeBepTa3a u
uHTerpasa. [Ipodunakruka
pacpoCTpaHEeHUS BUPYCHBIX
3a00s1eBaHU.

PackpbIBaTh COEpKaHUE TEPMUHOB U
MOHATUI: BUPYC, BUPYCOJIOT S, KallCUJ,
0akTepuodar, BUpyc uMMyHoAepULIUTA
yenoBeka (BUY), oHKOT€eHHbIE BUPYCHI.
XapakTepu30BaTh BUPYCHI Kak
HEKJIETOUHYI0 (hOpMY KM3HU; 0COOCHHOCTU
CTPOCHHMS U JKU3HENEATEIbHOCTH BUPYCOB.
OnuchIBaTh )KM3HEHHBIN LMK BUPYCOB
UMMYHOIEe(PUIINTA YeTOBEKA; pa3inyarh Ha
pucynkax BTM ((Bupyc Tabaunoit

Mo3ankn), bakrepuodar, BIUY.
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emoncmpayuu:

[ lopmpemuwi: J1. V. IBanoBckuid. Tabauywi
u cxemol: «Bupyce», «bakrepuodarmny;
«CTpoeHure U )KU3HEHHBIN LUK BUpyca
CII1/a, 6axkTepuodaray.

Obopyoosanue: monens cTpykrypsl JJTHK;
MarHuTHasi MOJIeb-anTLIuKaIUs
«CTpoeHne KIETKn»

(OG0CHOBBIBATh U COOJTIONIATH MEPHI

PO IIIAKTUKY pacTIpOCTPaHEHUS
BHUPYCHBIX 3a00JIeBaHNH (PEeCITUPATOPHEIC,
KEITYTOYHOKHIIICYHBIC, KIICIIICBOM
pHiehanut, BUY-undexims)

I1TOro 4acoB 1o TemMe

6

Tema

5. Pa3MHoOKeHHe H MHAMBHIYAJbHOE PA3BUTHE OPTraHU3MOB

5.1

JKW3HEHHBIN 1IUKIT
KJIETKU. [lenenue
KJICTKU. MuTO3

1

Ki1eTOUHBIN UK, WIN )KU3HESHHBIN ITUKJI
knetku. MaTepdasza u muros. [Ipoueccsl,
pOTEKaroIue B HHTEpdase.

Peruiukanus - peakiusi MaTpuaHOTO
cuntesa JIHK. Crpoenue xpomocom.
XPOMOCOMHBIN HA0OP - KAPUOTHII.
JMIIITONHBIN U TanaIouJHBINA
XPOMOCOMHBIE HA0OPHI. XPOMATH/IBI.
[{uTonoruueckre OCHOBBI Pa3MHOXKEHUSI U
WHIMBHUIYaJIbHOTO PA3BUTUS OPTaHU3MOB.
Jlenenue kineTku - MuTo3. CTaguy MUTO3A.
[Iporeccel, MpOUCXOAsAIINE HA PA3HBIX
CTaIUSIX MUTO3a. bHOIOrHUeCKui CMBICII
muto3a. [Iporpammupyemast Tuoesb
KJICTKH - allomTo3.

PackpbiBaTh conepkaHue TEPMUHOB U
MOHATUI: KJIETOYHBIA LUK, HHTEpda3a,
peayIuIMKaus, XxpoMOCoMa, KapuOTHII,
CaIrJIOUIHBIN, TATUIOUIHBIN XPOMOCOMHBIN
Ha0Op, XPOMATH/IBI; MUTO3 €T0 CTA/INH:
npodasa, metadasza, anadasza, Tenodasa.
OnuChIBATh JKU3HEHHBIN ITUKIT KJICTKH;
[MEPEUUCIIATh U XapAKTEPU30BATh MEPHUOIBI
KJICTOYHOTO IIUKJIA, CPABHUBATH UX MEXKIY
co00Iii.

OnuceiBaTh CTPOCHUE XPOMOCOM,
KapUOTUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHBIC HA0OPBI KJICTOK.
CpaBHuBath craguu MuTo3a. Paznuuars Ha

MUKpOTpenaparax
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lemoncmpayuu:

Tabnuywvt u cxemvt: «KICTOUHBIN UK,
«Perumkarus JTHK», «Ctpoenue
XPOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeITb-aNIIIMKaIus «JleneHue KIeTkmny;
moaeab JIHK.

Obopyodosarue: CBETOBOM MUKPOCKOIT U
MUKporpenapar «KapruokuHes B KIeTKaxX
KOpEIIKa JTyKay.

Vlabopamopuuie u npakmuueckue
pabombol:

Jlaboparopnas padora Ne 3. «Habmonenue
MHUTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa
Ha TOTOBBIX MUKpOMpenaparax»

U PUCYHKaX CTaJuU MUTO3A.
PackpbIBaTh OMOJIOTMYECKHUI CMBICI
MHTO3a

5.2

DopMBbI pa3MHOXKEHUS
OpPTaHU3MOB

DopMBbI pa3MHOXKEHHS OPTaHU3MOB:
0OeCII0JI0E U MOJIOBOE.

Buber 0ecrooro pa3MHOXKEHUS: JEJICHUE
HAIBOE U TOYKOBAHHUE OLHO- U
MHOTOKJICTOYHBIX, CITOPOOOpa30BaHuE,
BEreTaTHBHOE Pa3MHOKCHHE.
cKyCcCTBEHHOE KIIOHUPOBAHHE
OpraHu3MOB, €r0 3HAUCHHE

U1 CEJIEKIIHH.

[TonoBoE pa3MHOKEHHE, €TI0 OTIUYHUS OT
0OeCcIoI0TO.

lemoncmpayuu:

PackpbiBaTh conep)kaHre TEPMUHOB U
MOHATHI: pPa3MHOKEHHUE, KJIOH, TTOJIOBBIE
KJIETKH (TaMeThl), STUIEKIIeTKA,
CIIEpMaTO30M/1, 3UTOTA, JIEJICHUE HABOE,
MMOYKOBAHUE, CIIOPYIISAIHS, PparMeHTaIus,
BETETATUBHOE PA3MHOKEHHUE, CEMECHHOE
Pa3MHOXCHHE, OTIBLIICHUE, TBOMHOE
OTUIOIOTBOPEHHUE, TTOJIOBHIE JKETIE3bl,
CEMEHHUKH, SIMYHUKH, OTIJIOJJOTBOPEHUE
(HapyXHOE, BHYTPEHHEE).
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Tabnuysl u cxemol: «DOPMBI Pa3MHOKEHUS
OPTraHu3MOBY, «JIBOMHOE OILIOAOTBOPEHNE
y LIIBETKOBBIX PacTCHUI», «Jlenenue
KJIETKU OakTepun», «BereratuBHOE
pPa3MHOXEHUE pacTeHuil», « CTpoeHue
[TOJIOBBIX KJICTOK»

XapakTepru3oBaTh 0COOCHHOCTH U
3HAYEHHE OECII0IOT0 U MOJIOBOIO CII0COO0B
Pa3MHOXKCHHSI.

BrIe1saTh BUIBI OSCITOIOT0 Pa3MHOKEHUS;
BEISIBIISITH B3aMMOCBSI3H MEXKTy (hopMaMu 1
croco0aMu pa3MHOKEHHS, U UX
OHMOJIOTUYECKUM 3HAYECHUEM.

Biangets npuéMaMu BEreTaTUBHOTO
Pa3MHOKEHHMS KYJBTYPHBIX pacTeHUH (Ha
MprUMepe KOMHATHBIX). XapaKTepHU30BaTh
[10JIOBBIE KJIETKU: SIHIIEKIIETKH,
CIIEpPMAaTO30MIbI; BEISBIISATH OCOOCHHOCTH
WX CTPOCHUS

53

Meiios

Meliios. Ctaguu Meiio3a. [Ipoueccsl,
MPOUCXOAIINE HA CTAIUAX MEHUO03a.
[ToBeneHrne XpoMOCOM B MEHO3€.
Kpoccunrosep. buonornueckuii CMbICI U
3HAUCHUE MENO03a.

emoncmpayuu:

Tabauywvl u cxemvl: «JleneHne KISTKH,
«Menos».

Obopyoosanue: moaens JIHK; marautHas

MOACJIb-allIINIUKaIl «I[CJ'IGHI/IC KIICTKHU»

PackpbiBaTh coiepkaHr€ TEPMUHOB U
MMOHATHUM: MENO3, KOHBIOTAIUs XPOMOCOM,
nepeKpECT (KPOCCUHIOBEP) XPOMOCOM,
raMeThI.

XapakTepu30BaTh ME03 Kak criocoo
KJICTOYHOTO JICJICHHS; OIMMCHIBATH MEHO03 I10
CTaMsIM; CPaBHUBATh CTaUU Mei03a U
MHTO3Aa.

Paznmnuars Ha pUCyHKax CTaauyu MENO03a;
pacKpbIBaTh OMOJOTUUECKOE 3HAYCHUE
MEKo3a
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5.4 |0O6pa3oBaHue u PackpbiBaTh coiepkaHr€ TEPMUHOB U
Pa3BUTHE MOJOBBIX [ ameTorenes - mporecc 00pa3oBaHUs MOHSTU: TAMETOTEHE3, CIIEPMATOTCHES,
KJICTOK. MOJIOBBIX KJIETOK Y )KMBOTHBIX. OOTEHE3, CIIEPMATO30M/I, AaKPOCOMa,
OriogoTBOpEHNE [TonoBbIE JKee3bl: CEMEHHUKH U SUYHUKH. TLIEKIIETKA, MOJISPHBIC TEIbIIA.

OO0pa3oBaHMe M pa3BUTHE TIOJOBBIX KIETOK [(XapaKTepU30BaTh 0COOCHHOCTH
- raMeT (CIepMaro30u/1, STUIIEKIIeTKA) - raMeTOreHe3a y dKUBOTHBIX U €TI0 CTaINH;
criepMmaroreHe3 u oorene3. OCOOEHHOCTH  [IOJIOBBIE KJIETKU KUBOTHBIX U ONMCHIBATh
CTPOEHUS SUIEKIIETOK U CIEPMATO30UI0B. [[IPOLECC UX PA3BUTUA.
OmnonorBopenue. IlapreHorenes. CpaBHMBATh CLIEPMATOTCHE3 U OOTEHE3.
lemoncmpayuu: OnuceIBaTh OIUIOAOTBOPEHUE,
Tabnuywl u cxemol.: «IIpsMoe u HenpsIMOe  [OMOJIOTMYECKOE 3HAYEHUE OTTOIOTBOPEHUS
pazBuTUe», «l'aMeToreHes y
MJIEKOTTUTAIOIINX U YETOBEKA.
Obopyodosarue: Moaenb MeTadasHOU
XPOMOCOMBI, MUKPOCKOII,
MUKporpenaparsl «CrepMaTo30Uabl
MJICKOIIMTAIOLICTO», «SiIeKiieTKa
MJIEKOTTUTAOIIIETOY.
Vlabopamopuwie u npakmuueckue
pabombol:
Jlaboparopnas padota Ne 4. «M3yuenue
CTPOEHUS MOJIOBBIX KJIIETOK Ha TOTOBBIX
MUKpPOIIperaparax»
5.5 [upuBuayanpHOE WNuauBuiyanbHOe pa3BuTHE (OHTOreHe3). [PackpwiBarh conep)kaHue TEPMUHOB U

pa3BUTHE OPTAHU3MOB

OMOpPHOHAIIBHOE pa3BUTHE (AMOPHOTEHE3).
JTtarnbl SMOPUOHAIBHOTO PA3BUTHSI Y
MO3BOHOYHBIX KUBOTHBIX:

MOHSTHI: OHTOTCHE3, SMOPHOTCHE3,
3UroTa, IpodsieHne, O1acTOMEphI, MOpyJa,

Onacrysna, 6J1acToIEb,
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npoOsIeHuE, TaCTPYJISIIUS, OPTaHOTeHE3.
[locTamOpuonansHOE pazButue. TUIIbI
MOCTIMOPHOHAIILHOTO Pa3BUTHUS: MPSIMOE,
He NnpsMoe (JIMYMHOYHOE). Binstnue cpenpl
Ha pa3BUTHE OPTaHU3MOB; (PaKTOPHI,
CITIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
YPOJICTBA.

Poct u pa3Butue pacrennil. OHTOreHe3
[IBETKOBOTO PACTCHUS: CTPOECHUE CEMEHH,
CTaJuU Pa3BUTHUS.

emoncmpayuu:

Tabauywl u cxemvl: « OCHOBHBIC CTAIUN
OoHTOreHe3ay, «IIpsamoe u HenmpsiMoe
pa3BUTHEY, «J|BOMHOE OIUIOJOTBOPEHUE Y
[IBETKOBBIX PACTCHUIN»

ractpyia, Helpyia, OpraHoreHes;
3apOJIBIIIEBbIC IUCTKU: SKTOIEPMA,
Me30/IepMa, IHTOJIEpPMa;
MOCTAMOPUOHATILHOE Pa3BUTHUE: TIPSIMOE U
HENpsAMOoe (JIMYUHOYHOE); MeTaMop( o3,
Meracropa, MUKpOCIIOpa, MbUIbIIEBOE
3EpHO, CIIEPMHUH, 3aPOJBIIIEBbII MELIOK,
TTBOMHOE OTII0JIOTBOPEHHUE.

Onpenensth dTanbl SMOPUOHAIEHOTO
Pa3BUTHS XOPJOBBIX HA CXEMaX H
npenaparax v OlUChIBaTh MPOIECCHI,
MTPOUCXOSIINE HA KaXKJIOM dTare.
CpaBHUBATH NMEPUOBI OHTOTEHE3A; MPSIMOE
U HEMIPSAMOE (JTMYMHOYHOE)
MOCTIMOPHUOHAIILHOE PA3BUTHE, 3aPOIBIIIN
YeJI0BEKa U IPYTUX XOP/IOBbIX.
OOBSICHATH OMOJOTUYECKOE 3HAUCHUE
pa3BUTHS ¢ MeTaMop(o30M;
OTPHUIIATETHFHOE BIUSHHUE AJIKOTOJISA,
HUKOTUHA U JPYTUX TEPATOTCHHBIX
(aKkTOpOB Ha pa3BUTHE 3apObIIIA
YEeJI0BEKA.

OnuceIBaTh NPOIECC TBOMHOTO
OTUIOIOTBOPEHUS Y IIBETKOBBIX PACTCHHIA

I1TOoro 4acoB 1o TemMe

42



Tema 6. Hacie1CTBEHHOCTh U H3MEHYMBOCTH OPraHU3MOB

6.1 [ eneTuka - Hayka | PackpbIBaTh conepxaHue TEPMUHOB U

0 HACJICACTBCHHOCTH [IpenMeT u 3a1a4 TEHETUKH. MOHATHI: TeH, TCHOM, TeHOTHUI, ()EHOTHII,

1 HISMCHIMBOCTH Postb riuToIorHM ¥ SMOPUOIOTHH B XPOMOCOMBI, aJJIeIbHbIE TeHBI (aJIeTn),
CTAHOBJICHUM I'€HETUKU. Bxitas TOMO3Ur0Ta, TETEPO3UTOTA, JOMUHAHTHBIN
POCCUHCKHX U 3apyOS)KHBIX YUEHBIX B Mpu3HaK (reH), peleCCUBHBINA MTPU3HAK
Pa3BUTHE TEHETUKU. METOIbI TEHETHKHU (ren), ynucras TUHUS, TUOPUL.
(ruOpUI0IOTMYECKUH, ITMTOTEHETUUECKUM, [IepedncnsaTe n xapakTepru30BaTb METOBI
MOJICKYJIIPHOT€HETUYE CKHIN ). TCHETUKU: THOPUIONOTUYECKU,
(OCHOBHBIE T€HETUYECKHE MOHSTHUS. [IUTOT€HETUYECKUIA, MOJIEKYJISIPHO-
['eHeTHUECKAsE CUMBOJIMKA, UCIIOJIb3yeMasi BTECHETUYECKNW; IOMUHAHTHBIE U
CcXeMax CKpEIIMBaHUM. [PELIECCUBHBIE MPU3HAKU PACTEHUN U
/lemoncmpayuu: PKUBOTHBIX.
[ lopmpemuwr: I. Menaens, T. Mopran, H.  [[lonb30BarbCst reHETUUECKOU
. BaBuios, C. C. UeTBepHuKOB, TEPMHUHOJIOTUEN U CUMBOJIMKOU JIJISI 3aIIUCH
H. B. Tumodees-PecoBckuii. FEHOTUITMYECKUX CXEM CKPEIIMBAHUSA
Obopyoosarue: MOACITb- ANTUTHKAITHS
«MOHOTHOPUIHOE CKPEITUBAHUEY,
repOapuii «I” Opox MmoceBHOI

6.2 [3aKOHOMEpPHOCTH | 3aKOHOMEPHOCTH HACJIEIOBAHUS

HacJIeI0BaHUS MPU3HAKOB, YCTAHOBJICHHBIC PackpbIBaTh cofiepkaHUE TEPMUHOB U

[MPU3HAKOB. [. Menaenem. MoHorubpuHoe MOHATHI: MOHOTHOPUTHOE CKpEIIMBAHUE,

MonHoruopuHoe CKpelIuBaHue. 3aKOH €IMHO00pa3us (dbeHoTHIYeCKrEe TPYTIIIbI,

CKpEILUBaHUE ruOpuI0B MEpBOTO MokojeHus. [IpaBuno  TUOPUI0IOTHYECKHUI METO, YUCThIC

JOMUHHUPOBAHUA. 3aKoH PaCICINICHUA
[TPHU3HAKOB. I'unorte3a YyuCcTOTHI TAMET.

[lonHoe n HenoJHOe AOMHWHHUPOBAHHC.

JIMHUY, IOMUHUPOBAHKUE T€HOB (IIOJHOE,
HEIOJIHOE), PAaCIIEIJIEHUE B IOTOMCTBE.

OnuceIBaTh MCTOAHKY IIPOBCACHUA
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emoncmpayuu:

[lopmpemor: I'. MeHenb.

Tabauyel u cxemovl: «MoHOTUOPUIHOE
CKpELIMBAaHUE U €70 IUTOICHETHYECKas
OCHOBAa», «3aKOH PACILIEIJIEHUS U €I0
[IUTOT€HETUYECKAsE OCHOBA», «3aKOH
YUCTOTHI TAMET».

Obopyoosanue: MOAETU-ANTUIMKALIUH
«MOHOTHOPHUIHOE CKPEILIMBAHUEY,
«HenonmHnoe nomMmuHupoBanue», repoapuii
«l'Opox moCeBHOW»

[. MenaeneM OnbITOB O U3YUYEHUIO
HACJIeI0BaHUs OIHOM Mapbl MPU3HAKOB Yy
ropoxa IoceBHOro.

PackppiBaTh conepikaHme 3aKOHOB
eAMHOO00pa3us THOPUIOB ITEPBOTO
MOKOJICHUS U 3aKOHA PACIIEIUICHHUS.
OOBSICHATH TUIIOTE3Y YACTOTHI TAMET.
3anuchIBaTh CXEMbl MOHOTHOPHTHOTO
CKpeITUBaHUs, OOBSICHATH €T0
[IUTOJIOTUYECKUE OCHOBBI U PEIIaTh
TCHETHYCCKUE 3a/1a9i Ha MOHOTHOPHUIHOE
CKpCITUBaHNE

6.3

JluruOpugHoe
CKpElIMBaHue. 3aKOH
HE3aBHCUMOTO
HaCJIEI0BAHUS
[MPU3HAKOB

JlurubpuaHOE CKpelMBaHue. 3aKoH
HE3aBHUCUMOTO HACJIEI0BaHUs TPU3HAKOB.
[{uToreHeTHYECKUEe OCHOBBI JUTHOPUTHOTO
CKpEIIMBaHUsA. AHATU3UPYIOLIEE
ckpemmBanue. Mcnonb3oBanne
QHAJIM3UPYIOIIETO CKPEIIMBAHUS TSI
OTIpeIeICHHs TEHOTHIA 0COOH.
Aemoncmpayuu: Ilopmpemoi. 1.
MeHemb.

Tabauywl u cxemwvi: «JIuruOpuIHOE
ckpeiuBanuey, «Llutonoruueckue
OCHOBBI TUTHOPUTHOTO CKPEIIMBAHUS.
Obopyoosarue: MOIETb- aNTUTAKAITAS

«JIuruOpuHOE CKpelBaHUE)

PackpbiBaTh conepkaHue TEPMUHOB U
NOHATUI: AUTUOPUAHOE CKPELIMBaHUE,
AQHAJIM3UPYIOLIEE CKPELIMBAHUE.
OnuceiBath onbITh I Menaens no
W3YUYEHUIO HACJIENOBAHUS ABYX Iap
[IPU3HAKOB y IOPOXa IIOCEBHOIO.
PackppIBaTh conepxaHue 3aKOHa
HE3aBHUCUMOTI0 HACJIEIOBAHUS IIPU3HAKOB.
[IpruMeHATP MaTeMaTUYECKUN pacuer C
MOMOIIBIO METOAA IEPEMHOKEHUS
BEPOSITHOCTEU U 3aIIMCh C IIOMOLIBIO
(EHOTUNNYECKUX PATUKATIOB
pacCILEIICHNs IPU3HAKOB Y TIOTOMKOB I10
(eHOTUIY U TeHOTHUILY.

3anuchIBaTh CXEMbI TUTUOPUIHOTO
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CKpEIIHUBaHUs, OOBSICHITH €r0
[{UTOJIOTUYECKUE OCHOBBI U PEIIAThH
FeHETUYECKUE 3a]1a4l Ha JTUTHOPUIHOE
CKpEIINBaHUE

6.4

CrerieHHoe
HacJIEJOBaHUE
MPHU3HAKOB

CuenyieHHOE HacIeA0BaHUE MTPU3HAKOB.
Pabora T. Moprana no cruenjieHHOMY
HacJe10BaHuIo reHoB. Hapymenue
CLEILJICHUSI TEHOB B pPE3yJIbTaTe
KPOCCHUHIOBEpA. XPOMOCOMHAs TEOPUS
HACJICCTBEHHOCTH.

[ eHeTnueckue KapTel. Jemoncmpayuu:
[ lopmpemuwi: T. Mopran. Tabnuyst u
cxemvl: «Meo3y, «l eHeTnuecKue KapThl
PACTEeHUI, )KUBOTHBIX U YEJIOBEKaY,
«B3auMoieCTBHE AJUIETBHBIX T€HOBY.
Obopyoosarnue: MAKpOIIpenapar
«po3oduna» (HopMa, MyTaluu GOpMBI
KPBUIbEB M OKPACKH TeJla), MUKPOCKOII,
Moz elb-anunkanus «llepexkpécr
XPOMOCOM).

Vladopamopuvie u npakmuyeckue
pabomol:

Jlaboparopnas padota Ne 5. «M3yuenue
PE3yJIBTaTOB MOHOTUOPHUIHOTO U

TTUTHOPUTHOTO CKPEIIUBAHUS

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSATHN: CLEIJIEHHOE HACIEA0BaHUE
MPU3HAKOB, pEKOMOUHAIIUS T€HOB,
FEHETUYECKUE KaPThl XPOMOCOM,
MOpPTraHH/IA.

Ha3zbiBaTh OCHOBHBIE TTOJIOKEHUS
XPOMOCOMHOW TEOPUU HACIEACTBEHHOCTH
T. Moprana; packpbIBaTh COAEPKAHUE
pa6otel T. Moprana mno crenjieHHOMY
HACJICIOBAaHUIO TEHOB U MPUYHHBI
HAapyUIECHUS CLEIUICHUS MEXIY TeHAMU.
3anuchIBaTh CXEMbI CKPEIIIMBAHUS TIPU
CIETIJICHHOM HAaCJIEI0BaHUU, OOBSCHSTh
MPUYUHBI PEKOMOMHAITUU TEHOB,
ONPEAEIATH YUCIIO TPYNI CUETICHUS
[EHOB; pellaTh FTCHETUYECKUE 3aa4l Ha
CLEIICHHOE HACJIETOBAHNE
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y 1p030¢ Uikl HA TOTOBBIX
MUKpOIpenaparax»

6.5 [[eHeTuka mona. ['eHeTrka nosa. XpoMOCOMHOE PackppiBaTh conepxaHne TEPMUHOB U
HacnenoBanue omnpeiesieHne Moja. AyTOCOMBI U MOJIOBBIE [MOHATHI: XpOMOCOMHBIN HA0oD,
MPHU3HAKOB, XPOMOCOMBI. | OMOraMeTHbIe U Ay TOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CLETUICHHBIX C TTOJIOM rETEPOraMETHbIE OPTaHU3MBL. rOMOTaMETHBIH T10J1, TeTePOTraMeTHBIN IO,

HaciienoBanne npu3HaKoB, CHEIUICHHBIX C [CLETUIEHHOE C TIOJIOM HACIEIOBaHUE

TOJIOM. MMPU3HAKOB.

/lemoncmpayuu: OOBSICHATH ITUTOJIOTUYECKUE OCHOBBI

[ lopmpemui: I. Mennens, T. Mopran, H.W. xpomocoMHOro mexaHu3ma OnpeaeacHus

Basuios. [10J1a y pa3jJnYHbIX OPTaHU3MOB.

Tabauywvt u cxemol: «I'eHETHKA TTIOTIAY, CpaBHUBaATh 3aKOHOMEPHOCTH

«3aKOHOMEPHOCTH HACIIEOBaHUS, HACJICIOBAaHUS PU3HAKOB, CLICTIJIEHHBIX U

CLIETUIEHHOTO € MOJIoM», «KapruoTuisl HE CLECIUICHHBIX C M0J0M. Pemarp

YEJIOBEKA U YKUBOTHBIX)» FEHETUYECKUE 3a7]a4l Ha HACJIEIOBAHUE
CLIETUIEHHBIX C TTOJIOM MPU3HAKOB

6.6 [M3MEHYUBOCTD. 3MeHunBOCTh. BUABI N3MEHYMBOCTH: PackpsIBaTh conepkaHue TEPMUHOB U
Henacnencrsennas HCHACJICACTBCHHASI U HACJICACTBCHHAA. MOHSATHUHN: N3MEHUYHMBOCTD, HACJIC/ICTBCHHAS
M3MECHUYNBOCTD

Ponb cpenbl B HEHACIEACTBEHHOM
W3MEHUYUBOCTU. XapaKTePUCTHUKA
MOIU(PUKAITUOHHON N3MEHUYHBOCTH.
BapuannoHHBIN psif M BapUallMOHHAs
kpuBas. Hopma peakiiuu npusHaka.
KoanuecTBeHHBIE U KaUueCTBCHHBIC
MPU3HAKK U UX HOpMa pEaKIIUu.
CgoiicTBa MOAUDUKAITMOHHOMN

N3MCHYNBOCTHU.

M3MEHYMBOCTh, HCHACJIC/ICTBEHHAS
W3MEHUYMBOCTb, MOIU(PUKAITMOHHAS
W3MEHYMBOCTD, BAPUAITUOHHBIN PsiJI,
BapuaHTa, BapHallMOHHAs KPUBasi,
MpU3HAK, HOpMa pPEeaKlNH,
KOJINUECTBEHHBIC U KAYECTBECHHBIE
MPU3HAKH.

KiaccuduunpoBarb BUAbI U3MEHYUBOCTH

1 BBIABIIATH UX
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emoncmpayuu:

Tabnuyvl u cxemor: «Buapl
M3MEHUYUBOCTHY, «MonudukarmonHas
M3MCHUYUBOCTH.

Vlabopamopuvie u npakmuyeckue
pabomol:

Jlaboparopnas padota Ne 6. «3yuenue
MOTU(PUKAITMOHHOW H3MEHIHBOCTH,
[MOCTPOCHKE BAPUALIMOHHOTO Psa U
BapUALIMOHHOW KPUBON»

OMOJIOTMYECKHE OCOOEHHOCTH.
[lepeuncnsaTe CBOMCTBA
MOIU(PUKAITMOHHON U3MEHYMBOCTH U
0OBSCHATH €€ 3HAYCHUE JIJIT OPTaHU3MOB.
PaszanuaTh KOJIMYeCTBEHHBIE U
KaueCTBEHHBIC MIPU3HAKHU; CTPOUTH
BapUAITMOHHBIN PS/I, BAPUAITMOHHYTO
KPUBYIO, BEIUUCIIATH CPEIHEE 3HAUCHUE
TpU3HaKa

6.7

HacnencrBennasa
N3MEHYUBOCTD

HacnencreenHnas, Wiy reHOTUIIMYECKast
M3MEeHYNBOCTh. KOMOMHATUBHAS
W3MEHYMBOCTh. Mei03 1 TOJIOBOM MPOIECC
- OCHOBa KOMOWHATUBHON U3MEHUYHBOCTH.
MyTanroHHass U3MEHYHUBOCT.
Knaccudukarus MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIE.

YacToTa 1 NpUYMHBI MY TALUH.
MyTtareHHbie (GaKkTOpHI.

3aKOH TOMOJIOTHYECKUX PSAIOB B
HACJICICTBEHHOW U3MEHYNBOCTH

H. 1. BaBunosa. BHesaepHas
HACJIEACTBEHHOCTh U U3MEHUYHBOCTb.
emoncmpayuu:

opmpemeur: I. ne @pus, H. 1. BaBunos.

Tabnuyvl u cxemol: «MyTalMOHHAs

PackpbIBaTh coepxaHue TEPMUHOB U
MOHSATUN: HACJIEICTBEHHAs U3MEHUYUBOCTD,
KOMOWHATUBHASI U3MEHYUBOCTD,
MyTallMOHHAs! U3MEHYUBOCTh, MYTaHT,
MyTalllK: TeHHbIC, XPOMOCOMHBIE,
F€HOMHBIC; OJUILTOUINS, aHEYTUIOU NS,
MyTareHbl. XapakTepru30BaTh
HACJICJICTBEHHYI0 U3BMEHYUBOCTD;
dbopMyIUpOBaTh 3aKOH TOMOJIOTHYECKUX
PSAI0OB B HACJIEICTBEHHON M3MEHUYMBOCTHU
H. 1. BaBuiioBa 1 0OBSICHATH €r0 3HAYCHHUE
17151 OMOJIOTMH U CEJICKITUH.
KiaccugununpoBarbs MyTalyu: TCHHBIE,
XPOMOCOMHBIE, TEHOMHbBIE€ U TIPUBOJUTH
[IPUMEPBI My TALIUM.

OOBSICHATH TPUYMHBI BOZHUKHOBEHUS
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N3MEHYHBOCTDY.
Obopyoosarue: MUKPOCKOTI,
MUKporpenapar «Jlpo3oduna» (HopMma,
MyTaIuu (OpMbI KPBUTHEB B OKpacKa
Tesa); KOMHATHBIC PACTCHHS C MIECTPO
OKpPACKOU JTUCTHEB.

Vlabopamopusle u npakxmuyecKkue
pabomol:

JlaGoparopnas pabora No 7. « AHanu3
MyTaIui y Tpo30(IBl Ha TOTOBBIX
MUKpOITperapaTax»

MyTaIui, posib (PaKTOPOB-MyTareHoOB.
CpaBHUBATh BUIbI MyTallUii; BBISIBIATD
MPUYUHBI HACJIECTBEHHON N3MEHYMBOCTH,
MCTOYHUKHU MYyTareHOB B OKpY>KaroIiei
cpene (KOCBEHHO).

XapakTepu30BaTh BHEAECPHYIO
HACJICZICTBEHHOCTh U H3MEHYHUBOCTh

6.8

[ eHeTHKA YyenoBEeKa

['eneTuka uenoBeka. Kapuorumn uenosexa.
OCHOBHbBIC METO/bI TCHETUKH YEJIOBEKA:
rCHEaJIOrnueCKUM, OJTM3HEI[OBBIM,
[IMTONCHETHYCCKUI, OMOXUMUYECKHH,
MOJIEKYJISIPHO-T€HETUYE CKU .
CoBpeMEHHOE ONPEAECICHNE TeHOTHUIA!
MMOJJHOTEHOMHOE CEKBEHUPOBAHHUE,
FEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomoisio I11[P-anann3a.
HaciencTBennble 3a00J1eBaHMs YeJIOBEKa:
TeHHBIE OO0JIC3HH, O0JIE3HU C
HACJICACTBEHHOM MPEAPACIION0KEHHOCTBIO,
XPOMOCOMHBIE OoJie3Hr. CoMaTHYeCcKue 1

TCHCPATUBHLIC MYTAllNH.

PackprIBaTh comepikaHre TEPMUHOB U
[MOHATUI: KAPUOTHIT YETIOBEKA,
[TUTOTEHETUICCKUA METOI,
reHealoru4ecKuii METo1, POAOCIOBHBIE,
OJTM3HEIIOBBIN METOJ, HACIIEJCTBEHHBIE
0ose3Hu: (MOHOTEHHBIE, C HACIECTBEHHOM
MPEAPACTON0KEHHOCTHIO, XPOMOCOMHBIE),
MEIMKO-TeHETUYECKOE KOHCYJIBTUPOBAHHUE.
[lepeyncisiT 0COOEHHOCTH U3YUYEHUS
TCHETUKHU YEJIOBEKA; MPUBOAUTH MPUMEPHI
HACJIeICTBEHHBIX O0JIe3HEeN YenoBeka,
XapaKTepHU30BaTh METOJbI UX
nporIIaKTHUKN; 000CHOBHIBATH 3HAYCHHE

MCIUKO-TCHCTHYCCKOI'O
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CtBonoBbBIC KIIeTKH. [[pUHIIUTIBI 370pOBOTO
00pasa >KU3HU, TUATHOCTHUKU,
NpOPUIAKTUKN U JICUCHHS TCHETUYECKHUX
Oomne3Hei. MeanKo-rTeHETHIECKOe
KOHCYJIBTHPOBAaHHUE. 3HAYCHUE
METUITMHCKOM T€HEeTHKH B
MPEIOTBPAIICHUH U JICUCHUH
reHEeTHUECKUX 3a00JIEBaHUI YeJIOBEKa.
lemoncmpayuu:

Tabnuywr u cxemwl: «HacnenoBanue pesyc-
dakTopay, «['eHeTHKa TPy KPOBUY.
Vlabopamopmuwvie u npakmuueckue
pabomol:

[Ipaktuueckas padora Ne 2. «CocraBienue
W aHAJIM3 POJAOCIOBHBIX YEIOBEKA»

KOHCYJIbTUPOBAHMS.

BoIsSBISATE U CpaBHUBATh MEXKAY COOOM
JIOMUHAHTHBIC U PELECCUBHBIE IIPU3HAKU
YEIIOBEKA.

CocTaBisATh U aHAJU3UPOBATh
POIOCIIOBHBIE YETIOBEKA

I1Toro yacoB 1o TemMe

8

Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHHU

7.1

Cenexkuus Kak Hayka U
mporecc

1

Cenexnus Kak HayKa ! Ipouecc.
3apoXkAEHUE CEEKIUU U JOMECTUKALU.
Yuenue H. U. BaBuinosa o nenrtpax
MHOT000pa3us U MPOUCXOKICHUS
KYJIETYPHBIX PACTCHUU.

[{eHTpBI MPOUCXOKIACHUS JOMALTHUX
PKUBOTHBIX.

Coprt, nopoaa, mramm.

PackpsiBaTh conepkaHue TEPMUHOB U
MMOHATUI: CEJIEKIUS, COPT, TOPOJIA, IITAMM,
TOMECTHUKAIMs, WX OJJOMAIlIHUBAHHUE,
[IEHTPBI MHOTOOOPa3Hsl ¥ MPOUCXOKIACHUS
KYJIbTYPHBIX PACTCHUH U )KUBOTHBIX,

rUOpYIU3AIINS, UCKYCCTBEHHBIN OTOOD.
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emoncmpayuu:

[ lopmpemwi: H. V1. BaBunos. Tabauysr u
cxemsi: KapTa «LleHTpbl MHOTOOOpa3us u
[TPOUCXOXKICHHSI KYIBTYPHBIX PACTEHUI»,
«ITopopl TomMalHuX KUBOTHBIX», «CopTa
KyJBTYPHBIX pacTeHuit». Obopyoosarue:
MYJISKU TJI0A0B U KOPHETUTOIOB JUKUX
(dbopM U KyJIBTYPHBIX COPTOB PACTCHUIA;
repOapuii «CenbCKOX035UCTBEHHBIE
pacTeHus»

HaspiBaTe 1 cpaBHMBATh OCHOBHBIE ATAIIBI
Pa3BUTHS CEJICKLUU.

W3narars yuenne H. M. BaBuiiosa o
LIEHTpaX MMPOUCXOKACHUS KyJIbTYPHBIX
pacTEeHUI; pa3anM4aTh HEHTPBI Ha KapTe
MHpPA, CBA3bIBATh UX MECTOIOJIOKEHUE C
oyaramMu BO3HUKHOBEHMS JIPEBHEUIIINX
[ABWJIN3AIAH.

CpaBHUBATH COPTa KYJBTYPHBIX PACTEHUN,
[OPOJIBI IOMAITHUX )KUBOTHBIX U UX JUKHX
MIPENKOB.

OneHuBarh pojib CENEKIUU B 00€CIeUeHun
POAOBOJIBCTBEHHOMN 0€30MaCHOCTH
YEJI0BEYECTBA

7.2

MeToIanl M JOCTHKEHUS
CEJICKIIMU PACTECHUIN U
SKUBOTHBIX

CoBpeMEHHBIE METO/IBI CEJIEKIUH .
MaccoBbIil 1 HHIUBUYaIbHBIH OTOOPHI B
CEJIEKI[UU PACTEHU U )KUBOTHBIX. OlleHKa
DKCTEpPhEPA.

BIIM3KOPOACTBEHHOE CKPENIUBAHUE -
UHOpUAWHT. YncTas TuHus.
CxpelmrBaHue YUCTHIX JIMHUMN. ['eTeposuc,
vy rubpuHas cuia. HepoactBenHoe
CKpelluBaHue - ayropuaunr. OtaanéHuas
ruOpuau3anys u €€ yCrexu.
ICKyCCTBEHHBIN MyTarcHe3 U IOJIyYEHUE

HOHHHHOHHOB”HOCTHmﬁHHHCCHGKHHH

PackpbIBaTh coepaHue TEPMUHOB U
MOHSATHI: UCKYCCTBEHHBIN 0TOOP,
MaCCOBBIN 0TOOP, MHAUBHTyaIbHBIH
0TOOP, IKCTEPHEP, OTUZKOPOJICTBEHHOE
CKpEILUBaHUE, YUCTAsl JTUHUS, TE€TEPO3UC,
HEPOJICTBEHHOE CKpEIMBaHUE,
MCKYCCTBEHHBIN MyTareHes3, MOJUILIIOU/IbI.
CpaBHuBath (HOpPMBI HCKYCCTBEHHOTO
oTO0Opa (MaccoBOT0O U MHIWBHUIYaJIbLHOTO),
BU/IbI THOpHUIU3AIUH (OIM3KOPOICTBEHHON
W OTJIAJICHHOM ), CITOCOOBI MOTYyUYCHUS

I[TOJIUITIONTOB.
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PaCcTEHUI, )KUBOTHBIX U
MUKPOOPTaHU3MOB.

emoncmpayuu: [lopmpemuwi: U. B.
MuuypuH,

. /1. Kapneuenko, M. ®@. MIBaHOB.
Tabauywl u cxemol: «OTHancHHAS
rudpuuzanus», «PadboTel akagemuka M.
®. MBanoBay», «llomunmonaus».
Obopyoosanue: MYISIHKH TUIOA0B U
KOPHETLJIOJ0OB TUKUX (POPM U KYJIBTYPHBIX
COPTOB pacTeHuil. Jladopamopnuvie u
npakxmuuecKkue padomol:

DkcKypcusi « OCHOBHbIE METOJIBI U
NTOCTVKEHHUSI CENIEKIIMYA PACTEHUN U
PKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLHUIO,
MJIEMEHHYIO epMy, COPTOUCTIHITATEIIbHBIN
Y4aCTOK WJIM TEIJIMYHOE XO3SMCTBO)

[IprBOIUTE MPUMEPHI JOCTUKEHUN
CEJICKLINU PACTCHUM U KUBOTHBIX

7.3

buoTexHOJI0THA KaK
OTpacib MPOU3BOICTBA

broTEeXHOJIOTHS KaK OTpacib
Mpou3BOACTBA. [ eHHAsi MHXKEHEpHUs. DTaIlbl
co3nanus pekomOouHantHou JIHK u
TPAHCTEHHBIX OpraHu3MoB. Kierounas
nHxeHepusi. KieTtouHnble KyabTyphl.
MUKpPOKJIIOHATBHOE PA3MHOKECHUE
pactenuii. Knonnposanue

BBICOKOITPOAYKTHBHBIX

PackpbIBaTh coep>kaHUe TEPMUHOB U
MOHATUI: OMOTEXHOJIOTUS, KJIETOYHAs
WHKEHEpHUsl, TeHHas! HHXEHepus,
KJIOHUPOBAaHHE, TPAHCTEHHBIE OPTaHU3MBlI,
['MO (reneTudeckyd MOIU(PHUIIMPOBAHHBIE
OpraHu3Mbl). XapaKTepru30BaTh
OMOTEXHOJIOTHIO KaK OTPaCib

[MPOMU3BOACTBA, OCHOBHEIC
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CEITbCKOXO3SMCTBEHHBIX OPTraHU3MOB.
DKOJIOTHYECKHE U ATHIECKUE TTPOOIEMBI.
['MO - reneTu4ecku MOIUPUITUPOBAHHBIC
OpraHU3MBEI.

emoncmpayuu:

Tabnuywl u cxemol: «OOBEKTHI
OroTexHoIoTuNY, «KitleTouHbIe KynbTyphl
U KJIIOHUpOBaHuey», «KoHcTpyupoBanue u
MIePEHOC TEHOB, XPOMOCOM)

OCTIKEHUS] OMOTEXHOJIOTHH B 00JIACTH
POMBILIUIEHHOCTH, CEJIBCKOI0 XO35HCTBA U
MEIULIUHBI.

[lepeuncnars U XxapakTepu3oBaTh
OCHOBHBIE METO/IbI U JOCTHUKECHMUS
OMOWHKEHEPUH.

OO0cCyX1aTh KOJIOTUYECKUE U ITUYECKUE
ACIIEKThl HEKOTOPBIX HCCIIEA0BaHUN B
001acTi OMOTEXHOJIOTHH (KIIOHUPOBAHMS,
HCKYCCTBEHHOTI'O OILUIOIOTBOPEHMS,
HANpaBJICHHOTO N3MEHEHHsI TeHOMA U
CO3/1aHUsI TPAHCTEHHBIX OPTraHU3MOB)

TOro 4acos 1o Teme 3

PesepBHOE Bpems 1

OBILLIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KVIACC

Haumenosanue
Ne KonnuecTBo OcHOBHBIE BUIBI AESITEILHOCTH
pa3lenoB U TEM [IporpammHoOeE coaepkaHue
/o 4acoB 00y4Jaronuxcs
y4eOHOT0 npeaMera
Tema 1. IBoJIOLMOHHAA OMOJIOTUA
1.1 [DBoarouus 1 METOABI 1

€€ U3yUCHUs

[IpennochbuIKi BO3SHUKHOBEHUS
SBOJIOLIMOHHOW TE€OPUU. DBOJIOIIMOHHAS
Teopus U €€ MecTo B Ouosoruu. Biusinue
PBOJIIOLIMOHHOW TEOPUU HA Pa3BUTHUE
Ouosioruu u ApyruxHayk. CBUIETEIbCTBA
hbBOMOLIMH. [laneoHTonornueckue:
MOCJIEA0BATEIbHOCTD MOSIBJIEHUS BUJOB B
[MaJI€OHTOJIOTMUECKOMIECTOINCH,
nepexoaHbie popmbl. bruoreorpaduyeckue:
CXOJICTBO U pazinuue dayH udiop
MaTEpPUKOB U
OCTPOBOB.OMOPHOJIOTUYECKHE: CXOACTBA U
pazinuusi SMOPUOHOB Pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-
QHATOMHUYECKHUE: TOMOJIOTHYHBIE,
QHAJIOTMYHbIC, PYAMMEHTAPHbBIE OPTaHBI,
aTaBU3Mbl. MOJIEKYISIpHO-
OMOXMMHUYECKHE: CXOJICTBO MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX

PackpbIBaTh cofepKaHUE TEPMUHOB U
MOHSTUN: YBOJIOLNS, TIEPEXOTHBIE (HOPMBI,
(uoreHeTH4eCKUe psiJibl, BUJIbI-
OHIEMHKH, BUJIBI-PETUKTHI, 3aKOH
3apOJBIILIEBOTO CXOJICTBA,
OMOreHeTHYEeCKUIN3aKOH, TOMOJIOTUYHBIE U
aHAJIOTUYHBIE OPTaHbl, PyIUMEHTAPHbBIE
OpraHbl, aTaBU3MBI.

[lepeuncnsaTh OCHOBHBIE 3TAIbl PA3BUTHS
PBOJIOLIMOHHOW TEOPHH.
XapakTepru30BaTh CBUJIETEIbCTBA
HBOJIIOIMU: TTAJIEOHTOJIOTMYECKUE,
Oouoreorpadudeckue, SIMOPUOIOTHUSCKHIE,
CpaBHUTEIHLHOAHATOMHUYECKHE,
MOJIEKYJIIPHOOMOXUMUYECKHUE.
[TpuBOAUTH TPUMEPHI TEPEXOAHBIX POpPM
OpraHU3MOB, (PUIIOTEHETUYECKUX PSAIOB.

[TpuBOIUTE HOPMYITUPOBKH 3aKOHOB
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METa0OJIMYECKHUX MyTeH Y BCEX YKUBBIX
OpTaHU3MOB.

lemoncmpayuu:

[ lopmpemuwr: K. JIunuen, XK. b. Jlamapk, Y.
JlapBuH, B. O. Koanesckuii, K. M. bap,
D. ['exkens, ©. Mromnep. Tabauyst u
cxembi: «Pa3BUTHE OPTaHMUECKOTO MUPA
Ha 3emiiey», peiabedHbIC TaOTUIIbI
«3apOoIBIIIN TO3BOHOYHBIX JKUBOTHBIX),
CApPXEONTEPUKCY.

Obopyoosanue: buoreorpaduyeckas kapra
MUpa; KOJUTEKIUs «DOpMbI COXpPaHHOCTH
MCKOTIAeMbIX )KMBOTHBIX U PACTCHUI;
BJIa)KHBIC TIpenapathl «Pa3BuTne
HAaceKOMOroy», «Pa3zBurne nsarynrkm»

OMOreHEeTUYECKOIO 1 3apOoAbIICBOTO
CXOACTBA

1.2

VcTopus pa3Butus
[pPEICTABICHUI 00
HBOJTIOIIUHU

OBosoMoHHas Teopus Y. lapsuna.

[ IpennocbUIKM BOSHUKHOBEHUS
napBUHU3MA. J[BUKYIIIME CUITbI SBOJIIOIIUU
BUI0B 110 [{apBuHy (M30bITOUHOE
[Pa3MHOXXEHHE ITPU OTPAHUYEHHOCTH
pECYpPCOB, HEOTIPEIECIEHHAS
M3MEHYMBOCTbh, OOpPH0a 3a CyIIECTBOBAHHE,
€CTECTBEHHBIH O0TOOD).

CuHTeTHYCCKAS TCOpHUs 3BOJIIOLIUA

PackpbiBaTh coiepkaHr€ TEPMUHOB U
MOHSATUM: CUCTEMAaTHKa, €CTECTBECHHbBIN U
MCKYCCTBEHHBIN 0TOOP.
XapakTepu3oBaTh OCHOBHBIE
ABOJIIOIIMOHHBIC UJICH, KOHLICIIIIUM U
TEOpPUH; CPABHUBATH B3MVISIABIHA BUJ U
seomonrio K. Jlunues, JK.b. Jlamapka, Y.
JlapBuHa.

OuenuBarh BKjIaj JIMHHES B pa3BUTHE

CHCTEMaTUKU B OOBICHSITH IMPUHIOUIIBI

54



(CTD) u e€ OCHOBHBIE MOJIOKEHHUS.
lemoncmpayuu:

[ lopmpemuwr: K. JIunuen, XK. b. Jlamapk, Y.
JlapBuH.

Tabnuysrl u cxemor: «llonynsuuny, «Kapra-
cxema MapuipyTa myremectsus Y.
JlapBuHay, «@opmbl 00pbOBI 32
CyIlIECTBOBaHHEY, « ECTECTBEHHBIN OTOOPY,
«MHoroo6pasue copToB pacTeHHID,
«MHOroodpasue nopoj| >KUBOTHBIX)

OMHApHON HOMEHKJIATYPHI.
XapakTepu30BaTh COAEPKAHUE U 3HAYCHUE
PBOMIONMOHHON KoHIenuu XK. b.
Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLMAJIbHO- YKOHOMHUYECKUE MPEINOCHUIKA
BO3HUKHOBEHUS ABOJIIOLIMOHHON Teopun Y.
JlapBuHa. PackpbiBath coneprkanue
PBOTIOLMOHHOU Teopun. /lapBuHa;
CpaBHUBATh HEONPEACIEHHYIO U
ONPENECIEHHYIO U3MEHYUBOCTD,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD,
dbopmbl OOPHOBI 3a CYIIECTBOBAHUE.
OnuchIBaTh NOJOKEHHUS] CHHTETUYECKOU
Teopun BosoLUU (CTI) n 00BACHATD €€
3HaYEHUE JII0MOJIOTUH

1.3

Bua: kputepuu u
cTpykrypa. [lomymsus
KaK KakK 3JIEMEHTapHast
eIVMHNIA BUAA

MuxkposBomonus. [lonmyssamnus kak
eAMHUIIaBUa U IBOJIIOIUU.
lemoncmpayuu:

Tabnuywtl u cxemor: «llonmynsuumy,
«MyTalmoHHasi U3MEHYUBOCThHY.
Obopyodosarue: MUKPOCKOTI,
MUKporpemnapar «JIpozoduiay (Hopma,
MyTaIuu (POPMBIKPBUTEEB U OKPACKH
Tena), Mmojenb-anmukaius «llepekpéct

XPOMOCOM.

PackpbIBaTh cofiep)kKaHNuEe TEPMUHOB U
MOHSATHI: MUKPOIBOIIOLUS, BHII, KPUTEPUHU
BIJ1a, apeasT,ITONyJsius, TeHO(OoH]I,
MyTaIlui, KOMOMHAIIUN TCHOB.
XapakTepu30BaTh BUJ KAK OCHOBHYIO
CHUCTEMAaTUYCCKYIO SMHUILY U IIEJTOCTHYFO
OMOJIOTUYECKYIO CUCTEMY. BriaensTs
KpuTepru Buaa (MOPQPOIOTHYECKUH,

(bU3U0JIOTUYECKUH,
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Vlabopamopuvie u npakmuyeckue
pabomol:

JlaGoparopnas padora Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIOTUYECKOMY KPUTEPHUIOH»

OMOXMMHYECKUN, TEHETUUECKHI,
PKOJIOTUYECKUI, reorpauyeckuii) u
[PUMEHATH KPUTEPUU JJIs1 ONTUCAHUS
KOHKPETHBIX BHUJIOB.

XapakTepu30BaTh NOMYJIALUIO KaK
CTPYKTYPHYIOCAUHUILY BH/Ia U DBOJIFOLINH.
OnuceIBaTh NOMYISLMIO IO OCHOBHBIM
MMOKA3aTEeISIM: COCTaB, CTPYKTypa

1.4 |/IBmoKymiue cuiibl JIBroky1ye cuibl ((pakTOphl) IBOIIOLUU
(3meMeHTapHbIe BHJIOB B IpHpozae. MyTallMOHHBIN MPOLECC
(bakTOpBI) IBOJIOLIUH 1 KOMOMHATUBHAsI U3MEHYUBOCTb. PackpbiBaTh conepKaHue TEPMUHOB U
[lonyasiuuOHHBIE BOJIHBI U Apel(] reHOB.  [MOHATUNA: KOMOMHATHBHAS U3MEHYUBOCTD,
W3onsuus u murpauus. /[emoncmpayuu: MyTanuud, MyTalMOHHBIN IIPOLIECC,
Tabnuywl u cxemsbi: «JIBUXKyIINE CUIIBI MOMYJSIIMOHHBIE BOJIHBI, Ipeii() TeHOB,
SBOJTIOLI W30JISL0HSI, MUTPAalK. XapaKTepru30BaTh
hIIEMEHTapHbIe (PaKTOPBI IBOJIOLUU:
MyTalMOHHBIN MTPOLIeCC, KOMOMHATUBHAS
N3MEHYUBOCTD, MOMYJISILIUOHHBIE BOJIHBI,
npetid reHoB, N30, MUTPALIHSL.
'YcTaHaBIMBaTh NPUYUHHOCIEICTBEHHBIE
CBSI3U MEKJy MEXaHU3MOM U PE3yJIbTATOM
NENCTBUS JIBIXKYIIMX CUJI (3JI€MEHTAPHBIX
(baKTOpPOB) PBOIOLIUU
1.5 |EctecTBeHHBII 0TOOD U EcTtecTtBeHHbIN 0TOOp - HanpaBigonmii  [PackpsiBath conepkaHue TEPMUHOB U

ero ¢hopmbl

(baKTOp ABOIOLIUH.

DopMBbI €CTECTBEHHOTO 0TOOPA.

MOHSATUI: €CTECTBEHHBIN 0TOOP, OOpKOa 3a

CYILLIECTBOBAHHE.
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lemoncmpayuu:
Tabauywvr u cxemol: «KECTeCTBEHHBIN
ot00p», «bopb0ba 3a cymecTBOBaHHE)

OnuchIBaTh MEXAHU3M JIEUCTBUS
€CTECTBEHHOTr0 0TOOpA.
XapakTepru30oBaTh POPMBI €CTECTBEHHOTO
oTOopa (ABMXKYIIHMN, CTAOMIH3UPYIOIINN,
TU3PYNITUBHBIN) U CPABHUBATH UX MEKITY
co0o}.

XapakTepu3oBaTh O0pbOy 3a
CYILIIECTBOBAHHME U CPABHUBATH €& BHUIBI
(MeXXBUA0BasI, BHYTPUBHIOBas, OOprOa C
HEeOJIaronpUsATHBIMU (PaKTOpaMH BHEIIHEH
cpebl)

1.6

Pe3ynbrarhl SBONIOIHH:
[PUCIIOCOO0JICHHOCTD
OpPTaHHU3MOB U
BHJ1000pa30BaHUe

[Ipucnoco0neHHOCTh OPraHU3MOB KakK
pe3yabTat 3Borouu. [Iprumepst
MPUCIIOCOOJICHUI Y OPTaHU3MOB.
ApomMop(}03bI 1 UANOATANTAIINN.

Bun u BunooOpazoBanue. Kpurepuu Buma.
OcHoBHBIE POPMBI BU1000pa30BaHUS:
reorpagpuueckoe, SKOJIOTUUECKOE.
lemoncmpayuu:

Tabnuywtl u cxemol: «IIpucnocobIEeHHOCTh
opraHu3MoBy, «['eorpaduyeckoe
BU1000pa30BaHUE», « IKOJIOTMUECKOE
BUI000pa3oBanuey. Qbopyodosarue:
KoJuteKIus «[Iprumephl 3auTHRIX

NPUCHIOCOOIICHUM Y )KUBOTHBIX),

PackpbiBaTh cosep>kaHre TEPMUHOB U
MOHSATUN: TPUCTIOCOOJIEHHOCTb,
MOKPOBUTEJILCTBEHHAS U
MpeaocTeperampias oOKpacka, MaCKUpPOBKa,
BU1000pa3zoBaHue. ONMUCHIBATh MEXaHU3M
BO3HUKHOBEHUS IPUCIIOCOOICHUH Yy
OpraHu3MOB. BEISBIATH M0 N300pakeHUsIM,
Ha KUBBIX U (PUKCUPOBAHHBIX Mpenaparax
IPUMEPHI TPUCTIOCOOTCHHOCTH PACTCHUH U
PKUBOTHBIX K YCIIOBHUSIM Cpebl OOUTaHus,
TOKa3bIBATh OTHOCUTEIBHYIO
11e71eCO00Pa3HOCTh MPUCTIOCOOTCHUM.

X apakTepr30BaTh CIIOCOOBI 1 MEXaHU3MBbI
BUI000pa30BaHUs; OMUCHIBATH U
CpaBHHBATh OCHOBHEIC
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KOJIJICKIUS HACCKOMBIX C Pa3JIMYHbBIMU

VlabopamopHusle u npakmuyecKkue
pabomol:

Jlaboparopras padora Ne 2. «Onucanue
MpHUCTIOCOOTICHHOCTH OPTaHN3Ma U €€
OTHOCHUTEIILHOTO XapaKTepa

TUIIAMU OKPACKH, Ha60p IIJI040B U CCMAH.

(OPMBI SKOJIOTHIECKOTO U
reorpaguuecKoro BUI000pa30BaHUs

1.7 [HampaBneHus v myTu
MAaKpO3BOJIOLUN

MaxpOo3BOITIOIS.

DopMblI 3BOTIONNU: (PrieTUYECKas,
TTMBEPTCHTHASI, KOHBEPTEHTHAS,
napayensHas. HeoOparumocTtsb
bBositonnu. [Ipoucxoxkaenue ot
HEeCTeIUaTu3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnennannu3anus.
AlanTUBHAs paguaIus.
lemoncmpayuu:

llopmpemwi: A. H. CeBeprioB. Tabauyst u
cxemvl: «Apomopdo3b»,
«Maunoaganramuny, «OO01mast
nereHepaus.

Obopyoosanue: moaenb « OCHOBHBIE
HATPABJICHUS YBOJIOIIUN»; 00bEMHAS
Mojiel1b « CTpOEHHE TOJIOBHOTO MO3Ta
MMO3BOHOYHBIX)»

PackpbIBaTh coepkaHue TEPMUHOB U
MOHSATUIN: MAKPOABOIIOLNS, (PUIIOTEHE3,
OMOJIOTUYECKUIA POTPECC U perpecc,
apoMop 03, uanoaanTaius, oomas
nereHepanys, aJanTuBHas pagualus.

X apakTepu3oBaTh (HOPMbI IBOJIOIIHH.
BoisiBIsTE apoMOp(O3bl ¥ MAMOATANITALITT
Y PACTEHUH U )KUBOTHBIX.

CpaBHUBATh OMOJIOTUYECKUI TIPOTPECC U
Ouosornueckuii perpecc, apomopdos,
WMo anTalldio U OOIIyI0 IeTeHepaluio.
BBISBIATH B3aUMOCBSI3U MEXIY MTyTSIMU U
HAIPABJICHUSIMHU DBOJIIONUN Y PACTCHUN U
PKUBOTHBIX

I1Toro yacoB 1o teme
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Tema 2. Bo3HUKHOBeHHE M pa3BUTHE »KU3HU Ha 3emuie

2.1 |Actopus xu3HU Ha
3emJiie 1 METOIBI €€
W3YyUYCHUS.

[ 'umore3nl
MTPOUCXOXKICHUS )KU3HU
Ha 3emie

2

JloHay4HbIE TPEACTABICHUS O 3aPOKICHUU
KU3HU. HayuHble TUIoTe3bl
BO3HUKHOBEHUS KM3HU Ha 3eMJIE:
a0MOreHe3 U MaHcrepMusl. XuMUYecKast
BOJIFOLMS.

AOMOTEHHBI CUHTE3 OPTaHUYECKHUX
BEIIECTB U3 HEOPTAHUYECKHUX.
DKCIIEPUMEHTAIBLHOE MOJTBEPKICHUE
XAMHUYECKON SBOJTIOIUH.

HavanpHble Tansl OMOI0THYeCKON
pBoronmu. ['unoresa PHK- mupa.
DopmHUpoBaHUE MEMOPAHHBIX CTPYKTYP U
BO3HUKHOBEHHUE NMPOTOKJIETKU. [IepBbIe
KJIETKU U UX 3BOJIIOIUsA. DopMupoBaHue
OCHOBHBIX TPy KUBBIX OPTraHU3MOB.
emoncmpauyuu: Ilopmpemoi:

®. Penn, JI. [Tactep, C. Mumnep,

A. U. Onmapum, I. FOpu.

Tabauywvt u cxemvt: «Bo3SHUKHOBEHHE
COJTHEUYHOM CUCTEMBbI,

«Pa3BUTHE OPraHUYECKOTO MUPAY,
«PactutenpHas kieTka», « KuBoTHast

KJICTKAa», ((HpOKapI/IOTI/ILIeCKaSI KJICTKa»

PackpbIBaTh conepkanue TEpPMUHOB U
MOHSATUN: KpealluOHU3M, aOMOTeHE3,
BUTAJIN3M, ITAHCTIEPMHUSI, OMOTI033,
KOAIepBaThl, MPOOUOHTHI, CHMOUOTCHE3.
XapakTepu30BaTh METO/Ibl U3yUYCHUS
MCTOPHUUYECKOTO MPOILIOT0 3eMJIH.
[lepeyncisiTh OCHOBHBIE TAIbI
XUMUYECKOU M OMOJIOTHYECKOM DBOJIFOIUH.
M3narate cofep:kaHue TUnoTe3 U TEOpuit
BO3HUKHOBEHHS KM3HU Ha 3eMIIe
(KpearmoHu3Ma, CaMOIIPOU3BOILHOTO
3apoXKIeHUS (CIIOHTAHHOTO), TAHCTIEPMHUH,
runore3sl PHK-mupa). OnuceiBath
bkcniepumeHThl C. Musnepa u 1. FOpu no
MOJIy4YEHUIO OPTaHUYECKUX BEIIECTB U3
HEOPTaHUYECKHUX ITyTEM aOMOTEHHOTO
CHHTE3a
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2.2

OCHOBHBIE 3Tarbl
HBOJTIOIIUU
OpraHUYeCcKOro MUpPa
Ha 3emie, pa3BUTHE
PKU3HU 110 3paM U
repuogam

Pa3BuTHE )XU3HU Ha 3eMIie 10 3paM U
nepuogaM. Karapxeit. Apxeiickas u
MpOTEepO30MCcKas 3pbl. [1aneo3orickas spa u
e€ nepuoabl: KeMOPUIHCKHI, OPIOBUKCKUH,
CUIIyPUHCKNMN, IEBOHCKUU,
KAMEHHOYTOJIbHBIN, IEPMCKUM.
Me30301icKast 3pa U €€ NepUOabI:
TPUACOBBIM, FOPCKUM, MEJIOBOM.
KaitHo3oMcKas apa v €€ NepUOIbI:
[1aJICOrCHOBBIN, HEOTCHOBBIN,
AQHTPOIIOTCHOBBIN.

XapakTepuCTUKa KIuMara u
reoJI0rn4ecKux mpoueccoB. OCHOBHBIE
DTaIlbl HBOJIFOLIMNA PACTUTEIBHOIO U
PKUBOTHOTO Mupa. Apomopdo3sl y
pacTeHuid U )KUBOTHBIX. [losiBIIeHUE,
pacUBET U BEIMUPAHUE TPYIIN KUBBIX
OPTraHU3MOB.

lemoncmpayuu: Tabnuywl u cxemvi:
«Pa3BuTHE OPraHnueCcKOro MUPA»,
rCOXPOHOJIOTHUECKas Ta0IuIIa;
KOJIEKIUS «POPMBI COXPAHHOCTH
MCKOIIA€MbIX KUBOTHBIX U PACTCHUIN.
Vlabopamopuvie u npakmuueckue

pabombol:

PackpbiBaTh coepxaHue TEPMUHOB U
MOHSATUI: J0H, 3pa, EPUO, apoMop(}O3Bbl,
MI0aJanTalNH.

3HaTh MOCIEN0BATEIBHOCTD 30HOB:
KaTapxeu, apxeH, mporepo3oi, (haHepo30ii;
Dp: apXeuckas, MpoTepO30McKas,
ajaeo30McKas, Me30301CKasl,
KalfHO30MCKasl; MepUOIOB: KEeMOPUNCKHIA,
OPIXOBUKCKHM, CHITyPUHCKHUH, TEBOHCKH,
KAMEHHOYTOJIbHBIN, IEPMCKUI, TPUACOBBIH,
FOPCKUIA, MEJIOBOM, MTAJICOTEHOBBIN U
HEOT€HOBBIN, AHTPOIIOTE€HOBBIM.
XapakTepu30BaTh OCHOBHBIE COOBITHUS B
Pa3BUTUH OPTaHUYECKOTO MHUPA MO 3paM U
MepUOAaM re0JIOTMY€CKOM UCTOPUH; ITAITbI
[Pa3BUTHUS PACTUTEIBHOTO U KUBOTHOTO
Mupa. BeiienuTh miaBHbIe apoMOpP(O3bl
PACTEHUN U )KUBOTHBIX.

CpaBHUBaTh MEXKIy COOOM
MPEACTABUTENICN CUCTEMATUYECKUX TPYTIT
OPTaHU3MOB, BBISIBIISITh YEPTHI YCIO0KHEHHUS
U TIPUCIIOCOOJICHHOCTH K YCJIOBHUSM JKU3HU
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[IpakTtuueckas pabora Ne 1. «3yuenue
MCKOITa€MbIX OCTATKOB PACTEHUU U
PKUBOTHBIX B KOJUIEKIIUSIX).

DKCKypCusl « DBOJIIOIUSI OPTAHNUYECKOTO
Mupa Ha 3emiie» (B €CTeCTBEHHOHAYYHBIN
WM KpaeBeIueCKUil My3ei)

2.3 |CoBpemMeHHas cucTeMa CucreMa OpraHM4eCcKoro Mupa Kak
OpraHu4eCcKoro Mupa oTpaxkeHue 3BoJtoInH. OCHOBHbIE PackpbIBaTh coepKaHUE TEPMUHOB U
CHUCTEMaTHYCCKHE TPyl OPTAaHU3MOB.  [[TOHATUM: CUCTEMAaTHKA, UICKyCCTBEHHAs U
lemoncmpayuu: €CTEeCTBEHHas Kiaccudukaius, OnHapHas
Tabauyer u cxemol: «CoBpeMeHHas HOMEHKJIaTypa, IPUHIMUIT UEPAPXUIHOCTH.
CUCTEMa OPraHUYECKOTO MUPa X apakTepu30BaTh COBPEMEHHYIO CUCTEMY
OpraHu4eCcKOro MUpa
2.4 [DBonronus 4enoBeKa PackppiBaTh coaepKaHUE TEPMUHOB U

(anTpOTIOTEHE3)

DBOJIIOIUS YEJIOBEKA. AHTPOIIOIOTHS KaK
Hayka. Pa3BuTue npeacraBieHuii o
IPOUCXOKICHUH YesloBeKa. MeTozbl
n3y4yeHus aHTpornoreHe3a. CxoacTea u
pa3Inyuusl 4eJI0OBEKa U )KUBOTHBIX.
CucTeMaTnyecKoe MoJIOKEHNE YETIOBEKA.
lemoncmpayuu:

[lopmpemuwi: Y. JlapBun. Tabnuysl u
cxemol: « CpaBHEHHE aHATOMUYECKUX YEPT
CTPOECHUS YeJIOBEKa U YeJIOBEKOOOPa3HbIX
00€3bsTH.

Obopyoosarue: CIETKU WU U300pakeHUs

KAMEHHBIX OpYyIui

MOHSATUI: aHTPOIOJIOTUsI, AHTPOIIOTEHE3,
yenoBek pasyMHubli (Homo sapiens),
MPSIMOXO’KJICHUE, BTOpasi CUTHaJIbHAs
crucTeMa.

[lepeunciisITh 3aa4l AHTPOTIOJIOTHH,
STarbl CTAHOBJICHUS U PA3BUTHS
MPEICTABIECHUMN O ITPOUCXOKICHUN
YEIIOBEKA.

M3maratb OCHOBHBIE TTOJIOXKEHUS Teopuu Y.
JlapBrHA, KPUTUYECKH OIICHUBATH
HEHAy4HY10 HHPOPMAIIUIO O
MPOMCXOXKICHUU YEJIOBEKa.

3HATh CUCTEMaTHYECKOE MOJI0KCHHUE
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MEepBOOBITHOTO YEJIOBEKA: KAMHH- YOTIEPHI,
pyOuna, ckpebia

Buga Homo sapiens, nepeyucisTh ero
MOP(}H0JIOr0-aHaTOMUYECKUE PU3HAKU
[Pa3HOrO ypOBHSA (TUII, KJacc, OTPSA U Jp.).
'YcTaHaBIMBaTh YEPThI CXO/ICTBA U
pa3IMyuil 4eIOBEKa U )KUBOTHBIX.
OOBSCHATH U OLIEHUBATH 3HAYECHUE
Hay4HbIX 3HAHUN O MIPOUCXOKICHUU
YeJIOBEKa /Il TOHUMAaHUS MECTa U POJIU
4eJIOBEKA B IPUPOJE

2.5

J[BHKyIIME CUIIBI

(paxTopsl)
aHTpOIIOTeHE3a

JIBrKyye cuibl ((hakTopsbl)
aHTpornorene3a. Hacnencrsennas
W3MEHUYMBOCTb U €CTECTBEHHBIN 0TOOP.
OO011ecTBEHHBIN 00pa3 )KU3HHU,
M3TOTOBJICHUE OPYIUN TPYZa, MBIIILICHUE,
peyb.

lemoncmpayuu:

Tabauyel u cxemol: «CpaBHEHHUE
QHATOMUYCCKHUX YEPT CTPOCHHMSI YeTIOBEKa
U 4eJI0BEKOOOPa3HBIX 00€3bIH,
«OCHOBHBIE MECTa MAJICOHTOIOTUUECKUX
HAXOJIOK MPEIKOB COBPEMEHHOTO
YEIIOBEKAY.

O06opyioBaHue: MYJISHKA
«IIporcxoxaeHue yeoBeka
(aJI€OHTONIOTUYECKUE HAXOIKH )»

PackppIBaTh comepikaHne TEPMUHOB U
NOHATHI: (PaKTOPbl aHTPOIIOT€HE3A,
PYIIIOBOE COTPYIHUYECTBO, PEYD,
opyAauitHas ACATEIBHOCTD, TOUMOPHU3M.
XapakTepu30BaTh ABUKYIINE CUIIBI
(axTophl) aHTpOTIOTEHERA:
OMOJIOTHYECKHUE U COIUANTbHEIC,
CpaBHUBAThH UX MEXKIy COOOi
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2.6

(OCHOBHBIE CTAIUU
YBOJIIOIINH YEJIOBEKA

OCHOBHBIE CTaJUM U BETBU SBOJIFOLIMHU
UEIIOBEKA: aBCTPAJIONUTEKH, HeoBEK
yMeJbI, YeTOBEK MPSIMOXOISAIINN,
UenmoBek HeaHaepTAIBCKUM, YenoBek
pa3yMHbIN coBpeMeHHOro tuma. Haxoaku
HMCKOITA€MBIX OCTAaHKOB, BpEeMSI
CYIlIECTBOBaHMUsI, 001aCTh
pacrpocTpaHeHusi, 00bEM rOJIOBHOTO
MO3ra, 00pa3 KU3HH, OPYIHSL.
lemoncmpayuu: Tabnuysl u cxemol:
«OCHOBHBIE MECTa MaJICOHTOJIOTUUECKHUX
HaXOJI0K MPEIKOB COBPEMEHHOTO
UETIOBEKaY, «J{peBHEUIINE THOaN»,
«lpeBHue nronu», «IlepBble COBpeMEHHbBIE
oy, O00pyIOBaHUE: MYIISIKU
«ITporcxoxneHnue yeaoBeka» (OIOCTHI
ABCTPAJIONUTEKA, TUTEKAHTPOIIA,
HeaHJIepTaliblla, KPOMaHbOHIIA); CICIKH
WJIH N300pakeHUsT KAMEHHBIX OpyIui
MEepPBOOBITHOTO YeJIOBEKA: KAMHHU-
qormepsl, pyounsa, ckpebdia

PackpbiBaTh coiepkaH€ TEPMUHOB U
MOHATUI: ABCTPAJIONHUTEK, YEIIOBEK
YMEJIBIN, YETTOBEK MPSAMOXOAAIINM,
HEaHJepTalel], KpOMaHbOHEII,
HEOJIMTHUYECKAasl pEBOJIIOIIHS, TIEPBOOBITHOE
HMCKYCCTBO.

XapakTepu30BaTh U CPABHUBATH MEKTY
co00# OCHOBHBIE CTaUH DBOJIIOIINHU
UEIIOBEKA: XPOHOJIOTUYECKUI BO3PACT,
apeas pacpoCTpaHeHus, 00bEM rOJIOBHOTO
MO3Tra, 00pa3 >KU3HHU U OPYAHS TPpyaa

2.7

Uenoseyeckue pacsl U
PUPOIHBIE aaNTalun
YEII0BEKA

Uenoseueckue pacbl. OCHOBHBIEC OOJIBIIIHE
pachl: eBporeonHas (eBpa3uiickas),
HErpo- aBCTpaJIouaHas (3KBaTOpUaIbHas),

MOHTOJIOHMIHAS (A3UATCKO -aMEpPUKAHCKas).

PackpbIBaTh conepKaHue TEPMUHOB U
MMOHSATHUM:PAChI, PACOTEHES, COLIAII-
TAPBUHU3M, PACU3M, METUCALIUS.
XapakTepu3oBaTb U CPABHUBATh

HpeﬂCTaBI/ITeHeﬁ YCJIOBCUCCKUX pac,
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UepTs! IpUCIIOCOOIEHHOCTH
[IPEICTABUTENIECH YEIOBEYECKHUX Pac K
YCIIOBUSIM CyLIECTBOBaHUsA. ENMHCTBO
yesioBeueCKuX pac. Kputrka conuanbHOro
apBUHU3MA U PACHU3MA.

lemoncmpayuu:

Tabnuywvl u cxemol: «YenoBeyeckne pacbhy

PacKpbIBaTh PUYMHBI 1 MEXAHU3MBI
pacoreHesa, NepeyncisaTh U MPUBOAUTH
PUMEPBI TPUCTIOCOOTIEHHOCTH YEJIOBEKA K
YCIOBUSIM CPEJIbl, IPUMEPBI
PUCIIOCOOUTENBHOIO 3HAUYEHUS PACOBBIX
IPU3HAKOB.

JlokazpIBaTh e1MHCTBO Buaa Homo sapiens,
Hay4YHYIO0 HECOCTOSTEIILHOCTD PACOBBIX
TEOPUH, UAEH COLIMATIBHOTO JapBUHU3MA U
pacusMa

I1TOro 4acoB 1o TeMe

9

Tema 3. OpranusMsbl 1 OKpY Ka0LIas cpena

3.1 [Oxosorust KaK HayKa 1 DKOJIOTHs KaK HayKa. 3aJa4u ¥ pa3zeibl
HKOJIOTHH. PackpbIBaTh Conep:kaHNe TEPMUHOB U
MeTOobI SKOJIOTHUECKUX UCCIECAOBAHUM.  [IOHSATUN: SKOJIOTHS, TTOJIEBbIC HAOIIONEHUS,
JKOJIOTUYECKOEe MUPOBO33PEHUE DKCIIEPUMEHTBI, MOHUTOPUHT OKPYKAFOIIICH
COBPEMEHHOTO YeJIOBEKa. CpelIbl, MOJCIIUPOBAHUE, IKOJIOTMUECKOE
/lemoncmpayuu: MUPOBO33pEHUE.
[lopmpemuwi: A. I'yMOONBIT, [lepeuncisaTh 3a1a4u IKOJIOTHUH, €€
K. @. Pynbe, O. ['ekkensb. pas3fenbl U CBA3U C IPYTMMHU HAyKAMMU.
Tabnuysl u cxemwl: xapta «IIpupoaHbie XapakTepu3oBaTb METOIbI YKOJIOTUYECKUX
30HBI 3eMITN MCCIIeIOBaHUN

3.2 |Cpensl oOutanus u 1 Cpenpl oOuTaHusi OPraHU3MOB: BOIHAS,

HKOJIOTHYECKHE
bakTopbl

HA3eMHO-BO3IyIIHAs!, [TOYBEHHAsI, BHYTPHU-
OpraHU3MEHHasl.

JKosoruyeckue (hakTophl.
Kitaccuduxanus 3K010ru4eckux

PackppiBaTh coaepKaHUE TEPMUHOB U
MOHATUIN:Cpesla OOUTaHUs, SKOJIOTUYECKUE
(bakTopbl, OMOTOTHYECKUIA ONTUMYM,

OTPaHUYUBAIOIINNA (TUMUTHPYIOIIHIA )
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(dbakTOpoB: abHOTHYECKHE, OMOTHUECKUE U
QHTPOTIOTCHHBIE.

JleticTBHE SKOOTHYECKHUX (DAKTOPOB HA
OpraHU3MBbI.

lemoncmpayuu:

Tabnuyst u cxemol: «Cpebl OOUTAHUS
OpraHu3MOB»

dbakTop.
X apakTepu30BaTh YCIOBUS Cpell OOUTAHUS

OpraHU3MOB;
KJIACCU(PUIIMPOBATh U XapaKTEPU30BaTh
HKOJIOTUYECKHUE (PAaKTOpPBI: aOMOTUYECKUE,
OMOTHYECKHE U aHTPOIIOTEHHBIE.
OnuceIBaTh 1EWCTBUE HKOIOTMUECKUX
(aKTOpOB Ha OPraHU3MBbl.
XapaKkTepu30BaTh 0COOEHHOCTH CTPOECHHUS
W SKU3HEICATETbHOCTH PACTEHUN U
PKUBOTHBIX Pa3HBIX Cpesl OOUTaHuUs

3.3

AOHOTUYECKIE
bakTopbl

AbOuotndeckue (paKTopsl: CBET,
TeMIeparypa, BIaKHOCTb.
doronepuoausm. IIpucnocobnenus
OpraHU3MOB K JIEWCTBUIO aOMOTUYECKHUX
dakropoB. bronornyeckue puTMsI.
lemoncmpayuu:

Tabnuysl u cxemwvl: «DOTONEPUOIUIMY.
Vlabopamopusie u npakmuueckue
paodomuwl:

Jlaboparopnas padora Ne 3.
«Mopdonoruueckrue 0CoOOEHHOCTU
PACTEHMI U3 Pa3HBIX MECT OOUTAHUS.
Jlaboparopnas padora Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB

KOJICYCa»

PackpbIBaTh coepkaHue TEPMUHOB U
NOHATUI: abKOTHYECKHE (PaKTOpPHI,
dboTonepuoau3mM, OMOIOTUYECKUE PUTMBI.
AHaJIN3UPOBATh ACHCTBHUE CBETA,
TEeMIIepaTyphl, BIAKHOCTH Ha OPTaHU3MbI U
PUBOJUTH TPUMEPHI IPUCTIOCOOIEHHOCTH
OpTraHU3MOB.

[IpoBOIUTH OMOTOTHUECKUE HAOTIOACHUS U
0(OPMIISITH PE3yIBTATHI MPOBEAECHHBIX
HAOTIONCHU I
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3.4 buornuueckue buornueckue dakropsl. Busl
(akTopsIl OMOTHYECKNX B3aUMOJICHCTBUMN:
KOHKYPCHIIHS, XUIITHUYIECTBO, CMMOMO03 U [PackphiBaTh cosepkaHrue TEPMUHOB U
ero opmel. [lapazutusm, kooneparus, MOHATHI:0MOTHYECKHE (PaKTOPHI,
MyTyajanu3M, KOMMEHCAU3M XHUIIHUYECTBO, MAPA3UTU3M, KOHKYPEHIIHS,
(KBapTHPAHCTBO, HAXJICOHUYIECTBO). MYTyaJIn3M, CAHMOHO03, KOMMEHCAJIU3M,
AMEHCaIN3M, HEUTPAITU3M. HaXJICOHUYECTBO,
3HaueHue OMOTUYECKHUX B3aMMOICHCTBUN [KBAPTUPAHCTBO,AMEHCAIN3M, HEUTPAIIA3M.
JUTS CYIIICCTBOBAHUS OPraHU3MOB B XapakTepu3zoBaTh OMOTUYECKHE (PAKTOPBI U
[IPUPOJTHBIX COOOIIECTBAX. BUJIbl B3aMMOOTHOIIICHUN MEXITY
lemoncmpayuu: OpraHu3MaMHM; IPUBOJUTH TPUMEPHI
Tabnuywt u cxemvl: «IIUIEBBIE LETH» B3aMMHOH IPUCIIOCOOIEHHOCTH
opranu3MoB. CpaBHUBATh MEXTy COOOM
BHUJIBI OMOTHYCCKUX B3aUMOJACHCTBUM
OpPTraHU3MOB
3.5 [9KoJIorH4ecKue DKOJIOTHYECKUE XapaKTEPUCTUKU PackpbiBaTh coiepkaHr€ TEPMUHOB U

XapaKTepUCTUKH BUIA
U TIOTTYJISIIINH

nonyisiund. OCHOBHBIE NIOKA3aTeNn
NOMYJISILIUU: YUCIEHHOCTD, TUIOTHOCTD,
POXKIAEMOCTh, CMEPTHOCTD, TPUPOCT,
MUTrpanys. JmHaMuKa 4ucIeHHOCTH
NOMYJISILIUK U €€ PETYIISALIUS.
lemoncmpayuu:

Tabauyer u cxemor: «llomynsuum,
«3aKOHOMEPHOCTHU POCTA YUCIEHHOCTH
NOMYISIUU UHPY30pUU-TY(DETbKI.
Vlabopamopuvie u npakmuyecKue

aoomol:

MOHSATHN: TOMYJISLHS, YACIEHHOCTb,
[IJIOTHOCTB, POXKAAEMOCTb, CMEPTHOCTb,
PUPOCT, MUTPALUS, JUHAMHKA

YU CJIEHHOCTH TOIYJISLIUH.
XapakTepu30BaTh OCHOBHBIE ITI0KA3aTEIN U
DKOJIOTUYECKYIO CTPYKTYpPY HOMYJISILUN;
OIMCBHIBATh MEXaHU3MBbI PETYISALUN

YU CJIEHHOCTH TOIYJISLIUU
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[Ipaktuueckas padora Ne 2. «Iloacuér
[JIOTHOCTHU MOMYJISIIUNA pa3HbIX BUIOB
pacTeHui»

TOro 4acos 1o reme S
Tema 4. Coo01mecTBa M KOJOTHYECKHE CHCTEMBI
4.1 |CooOizecTBa 1 Co00111eCTBO OPTaHU3MOB - OHOIIEHO3.
OpTaHU3MOB CTpyKTyphl OMOIIEHO3a: BUJIOBas, PackpbIBaTh conepkaHue TEpPMUHOB U

MPOCTpPaHCTBEHHAs, TpOhHUUISCKas MOHSATHI: OMOIIEHO3, YKOCUCTEMA,

(uieBast). Buabl-mOMUHAHTEL. OMOTEOIICHO3, BUIbI-JOMUHAHTHI,

CBsi3u B OMOIIEHO3E. PKOJIOTHYECKAs HUIIIA.

Vlemoncmpayuu: XapakTepu3oBaTh OHOIEHO3

Tabauywvl u cxemol: «lIumeBrie menmy, (coo0111eCcTBO), €r0 BUJIOBYIO,

«BHOLIEHO3: COCTaB U CTPYKTypay. MPOCTPAHCTBEHHYIO U TPOPUUECKYIO

Obopyodosanue: MOJIENb-aNIIAKALIUS CTPYKTYDBL.

«Tunuynabie OUOLIEHO3BDY; repOapuii OOBSCHSITH POJIb KOMIIOHEHTOB OMOIIEHO3a

«PacturenbHbIe COOOIIECTBAY; B IMOJIJICPKAHUM €TI0 CTPYKTYPHI U

KOJIJIEKIUs «broneHos» CYILLIECTBOBAHMS Ha ONPENEIEHHON
reppuTopun. OOBSCHITH OMOJIOTHYECKUMA
CMBICJI SIPYCHOCTH Y JINCTOBOW MO3auKH.
CpaBHUBATh KOMIIOHEHTHI OMOIICHO30B, UX
BHJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOUUECKYIO CTPYKTYPbI, CBSI3U MEKTY
OpraHu3MaMu

4.2 [DxocucreMmsl U 2 PackpsIBaTh conepkaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYIlI€CTBOBAaHUS

JKOJIOTMYECKHE CUCTEMBI (3KOCUCTEMBI).

(DYHKI_[I/IOHELHI)HBIG KOMITIOHCHTHEI

[Tonsarue 006 PKOoCHUCTEME U 6I/IOFCOHGHO3C.

[MOHSATHH: DKOCHCTEMA, OMOre€OLCHO3,
POIYIEHTHI, KOHCYMEHTBI, PEAYLICHTBI,

Tpo(pUIECKHUE YPOBHH, MUIIEBAS
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HPKOCUCTEMBI: POy IEHThI, KOHCYMEHTHI,
PEIYLICHTHI.

KpyroBopoT BEIIECTB U TOTOK SHEPTUH B
PKOCHCTEME.

Tpoduueckue (MUILIEBBIC) YPOBHU
bKocUCTEMBI. [IuIeBbIe 1IEn U CeTH.
OCHOBHBIE MMOKAa3aTEIN IKOCUCTEMBI:
ObuomMacca, mpoayKIusi. DKOJIOTHUECKUE
MAPaMUJIBL: POTYKIIMN, YHCIICHHOCTH,
O6uomaccel. CBOMCTBA SKOCUCTEM:
YCTOMYUBOCTD, CAMOPETYJISIIUS, PA3BUTHE.
Cykueccus.

lemoncmpayuu:

[lopmpemur: A. JIx. Tencnu,

B. H. Cykaués.

Tabnuywvl u cxemol: «lIpupogHbie
coobOmecTBay, «llenu muranusy,
«IKOJIOTUYECKAs TUPAMHUIA

LEIb U CETh, SKOJIOTMYECKUE MUPAMU/IBI,
oromacca, mpoAyKIHsi, CyKIIECCHS.
XapakTepu30BaTh CBOMCTBA IKOCHCTEMBI
(e€ crmocOOHOCTBh K JUIUTEILHOMY
caMONOoJAeP>KaHUI0, OTHOCUTEIIBHO
3aMKHYTBIA KPyTOBOPOT BEIIECTB,
HEOOXOAMMOCTb MTOTOKA 3HEPTHUN).
CpaBHUBaTh aCTOUIIHBIE U ACTPUTHBIC
MUIIEBbIE LIETH, TPOPUUECKUE YPOBHU
DKOCHCTEMBI.

Paznuyare nupamMuabl IPOLYKIUH,
NUpamMUAbl YUCICHHOCTU U TUPAMUJIBI
Ounomaccsl.

CocTaBiATh LIENH U CETU MUTAHMUS.
[IepeuncisaTe CBOMCTBA YKOCUCTEM:
YCTOMYUBOCTD, CAMOPETYJISLIUSA, PA3BUTHE
(cykueccust).

OnuchIBaTh MEXAHU3M MOAJIEPKAHUS
PaBHOBECHS B IKOCHCTEMaX.
XapakTepu30BaTh CYKLECCUU, BBISBISAThH
MPUYKUHBI U 00IIME 3aKOHOMEPHOCTH
CMEHBI 9KOCHUCTEM

4.3

[ IpuponHbie
YKOCHCTEMBI

[IprpomHbIEe PKOCUCTEMBI. DKOCUCTEMBI
PeK U 03€p. IKOCUCTEMA XBOMHOIO UJIN

[T POKOJMCTBCHHOIO JICCa.

PackpbIBaTh CoCpIKaHUE TEPMHUHOB 1
[TOHSTHI: BOJHBIE DKOCHCTEMBI,
OroreoreHo3bl, (PUTOIJIAHKTOH,

300IJIAaHKTOH, OEHTOC, TYMYC.
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lemoncmpayuu:

Tabruywvl u cxemovl: «IKOCUCTEMA
IMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTIO JiIeca», «buoiienos3 Bojgoéma.
Obopyoosanue: repObapun U KOJUICKIIUU
PACTEHU U )KMBOTHBIX, TPUHAICIKAITUX
K pa3HbIM HKOJIOTHUYECKUM TpymaM
OHOTO BHJA

[IpyBOAUTH IPUMEPHI MPUPOAHBIX
PKOCUCTEM CBOE MecTHOCTH. CpaBHUBATh
HA3EMHbBIE U BOJIHBIE 3KOCHUCTEMBI;
OpraHU3Mbl, 00pa3yIOLIUE pa3HbIE
Tpo(puueckue ypoBHU

4.4 |AHTPOIIOTECHHBIE
KOCHUCTEMBI AHTPOIIOTE€HHBIE YKOCUCTEMBI. PackpbiBaTh conepkaHre TEPMUHOB U
ATPO3KOCHUCTEMBL. MOHATUI: AHTPOTIOTEHHAs YKOCUCTEMA,
Ypb6oskocucteMsl. buonornueckoe u arposkocucTema, ypooskocucTema,
X035IUCTBEHHOE 3HAYEHNE arpOdKOCUCTEM |OHOpa3sHOoOOpasue.
U ypOOIKOCUCTEM. X apakTepu30BaTh arpo’KOCUCTEMBI U
buopasnoobpasue kak hakTop yPOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYMBOCTHU 3KOcUCTEeM. COXpaHEHHE  [CYIIECTBOBAHMSI.
OrosornYecKoro pasHoodpasus Ha 3emie. [[[puBoaUTH MPUMEPHI AaHTPOTIOTCHHBIX
/[emoncmpayuu: PKOCUCTEM CBOEH MECTHOCTH, ONKCHIBATH
Tabnuysl u cxemol: «ATPOLICHO3Y. WX BHJIOBOM COCTAB U CTPYKTYpY.
Obopyoosanue: komnekuus «Bpequtenmn |CpaBHUBATh COCTaB U CTPYKTYPY
BOKHEUIIINX CEJIbCKOX03SIMCTBEHHBIX MPUPOTHBIX IKOCUCTEM U arpPOIKOCUCTEM,
KYJIBTYP» ArpOIKOCUCTEM M YPOOIKOCHUCTEM
4.5 [buocdepa - Yyenue B. . Bepnazackoro o ouocdepe. [PackpsiBarh conepkaHue TEPMUHOB U
rio0anpHas ["panuIlpl, cOCTaB U CTPYKTypa Onocdepsl. mousaThid: 6uocdepa, >KMBOE BEIIECTBO,

YKOCHUCTEMA 3EMITH

JKuBoe BelecTBo U ero GyHKIIUH.

Ocobennoctu 6uocdepsl Kak

JUHAMHWYCCKOC PaBHOBCCHC. OHGHI/IBaTB

BKJIaa B. 1. BepHazackoro
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r7100a7bHOM KOCHUCTEMBI.

JlnHamMruecKkoe paBHOBECUE U 0OpaTHasI
CBsI3b B OWocdepe.

lemoncmpayuu:

[lopmpemuwi: B. U. Bepnaackuii. Tabnuyut
u cxemsl: «O0IIast CTPYKTypa 6rocdepn,
«PacnpocTtpanenue xu3Hu B Ouocdeper,
«O30HOBBIN SKpaH 6nochepbDy

B CO3JIaHKE YueHHUsl 0 ouocdepe.
XapakTepru3oBaTh COCTaB OMOCQEpHI,
(byHKIMH KUBOTO BeliecTBa Onocheps! u
OnpeneNaTh (Ha KapTe) 001acTH ero
HaNOOJBIIETO PACIPOCTPAHECHHUS.
[IpyBOAUTH IPUMEPHI MPOSIBIICHUS
(byHKIUH KUBOTO BElIeCTBa OHOChEpHI,
OMOT€OXUMUYECKOHN IEeATEITbHOCTH
YeJI0BEKa.

[lepeuncnate 0cobeHHOCTH OMoChephl KaK
[7100aJIbHOM KOCHUCTEMBI 3eMIIN

4.6 [3aKOHOMEPHOCTH KpyroBopoTbI BEIIECTB U
CYIIIECTBOBAHHUS OMOTCOXMMUYICCKHE IUKITBI DIEMEHTOB PackppIBaTh comepikaHne TEPMUHOB U
orocdepsl (yrmepona, a3ota). MOHSATUMN: IEJTOCTHOCTh Onocdepsl,
3oHaBHOCTH OMOoCchepnl. OCHOBHBIC KPYTOBOPOT BEIIECTB, OMOTC€OXUMUUSCKHE
OMOMBI CyIIITH. [TUKJTBI 3JIEMEHTOB, 30HAJIbHOCTh
lemoncmpayuu: ouocdepbl, OMOMBI.
Tabnuywl u cxemvi: «Kpyrosopor yriaeposa [ONUCeIBaTh KPYTOBOPOT BEIIECTB,
B Onocdepe», «KpyroBopor a3ora B OMOTCOXMMUYCCKHE IUKITBI a30Ta U
IPUPOIEH» yriepona B ouocdepe.
OOBSICHATH IPUYNHY 30HATBHOCTH
ouocdepsl. [lepeuncisaTs u
XapaKTepHU30BaTh OCHOBHBIC OMOMBI CYIIIH
3emin
4.7 [UenoseuecTso B UenoseuecTBo B Onocdepe 3emiin. PackpbIBaTh coepxaHue TEPMUHOB U

ouocdepe 3eminu

AHTpOIIOTeHHBIE U3MEHEHUS B Ouocdepe.

[ moOaIbHBIE

MOHSATHM: AHTPOIIOTCHHLIC U3MCHCHM,

HKOJIOTUYECKUIN KPU3HUC, TI100aIbHbIE
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HKOJIOTUYECKHUE MPOOIEMBI.
lemoncmpayuu:

Tabnuywvl u cxemwvr: «IlpumepHbie
AQHTPOIIOTCHHbIE BO3JICHCTBUA Ha
npupony», « Baxxueiiime ucTOUHUKH
3arpsi3HCHUS BO3AyXa M TPYHTOBBIX BOMIY,
«ITouBa - BaykHeNIIas: COCTABIIAOIIAS
o6uochepb», «DakTopsl Aerpagaluu
nouBy, «[TapHUKOBBIM dPPerT?,
«DaKTOPBI PAAMOAKTHBHOTO 3arpsS3HEHUS
ouocdeps»; KpacHas kaura PO,
M300paKEHUS OXPaHSIEMBIX BHIOB
pacTEHUM U )KUBOTHBIX

pOOJIEMBI.

XapakTepu3oBarb OnochepHyro posib
YeJI0BEKa.

[[puBOIUTH PUMEPHI AHTPOTIOTEHHBIX
W3MEHEHUM B Orocdepe.

OueHuBaTh MOCIEACTBUS 3arPsI3HEHUS
BO3yIITHOW, BOIHOW CPE/Ibl, UBMEHECHUS
KJIMMaTa, COKpaIIeHus: 0nopazHooOpa3usl.
DopMyIHpOBaTH COOCTBEHHYIO MO3UIIUIO
110 OTHOIIICHHIO K IIOOAIBLHBIM U
[PETHOHATBHBIM YKOJIOTHYECKUM
npobaeMaM, apryMEHTHPOBATh CBOIO TOUKY
3PEHUS.

HaspIBaTh IPUYHMHBI TOSBJICHUS
MPUPOAOOXPAHHON ITUKU, PACKPHIBATH
3HAYEHUE Mporpecca sl MPeoa0ICHUS
PKOJIOTHYECKOTO KpU3HUca

4.8

Cocy1iecTBoOBaHHE
IPUPOJIBI U
YCIIOBEUYCCTBA

CocyliiecTBOBaHUE MPUPOJIBI U
yenoBedecTBa. CoxpaHeHne
Ouopa3zHooOpa3usi Kak OCHOBA
ycTouuBOoCTH Onochepsl. OcHOBa
paIOHATIFHOTO YIIPABICHUS TPUPOTHBIMU
pecypcamMu U UX HCIOJIb30BAHUE.
JlocTkeHust OMOJIOTHH U OXpaHa

PUPOLBI.

PackpsIBaTh conepkaHue TEPMUHOB U
[MOHATUM: PallMOHATIBHOE
[IPUPOAONIOIB30BAHNE, YCTOMYNBOE
pa3sBUTHE, KOOBOIIOLHS. XapaKTepu30BaTh
palMOHaIBHOE UCIIOIB30BaHUE IIPUPOIHBIX
PECYpPCOB; OCHOBHBIE ITOJIOKEHHUS

KOHIICIIITU N YCTOﬁQHBOFO pPa3sBUTHUA

71



lemoncmpayuu:
Tabauyer u cxemol: «buocdepa u 4eIoBEK»

IToro yacoB 1o Teme 9
PesepBHOE Bpemsi 2
OBIIEE KOJIMYECTBO 34
UYACOB I10 ITPOTPAMME
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