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IMNOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTUU  TEOPETUYECKYID  OCHOBY
JUIS ONPENENICHUs TMOAXO0M0B K (DOPMHUPOBAHUIO CONEp)KaHUsA Yy4eOHOTO MpeaMeTa
«buonorus»  cocraBuwiu:  KoHHentyaineHele — nosiokenuss ~ PI'OC  COO o
B3anMOOOYCIIOBICHHOCTH TIEJICH, COACpKaHMs, Pe3yIbTaTOB O0yUeHHUsSI U TPEOOBaHMI K
YPOBHIO TOATOTOBKH BBITYCKHUKOB, MOJOKEHUs 00 OOIMMX IensxX W NPUHLHUIAX,
XapaKTEepU3yIOIINX COBPEMEHHOE COCTOSIHME CHCTEMBI CpEIHEro 00IIero o0pa3oBaHus

B Poccuiickoit deaeparuu, a Takke MOJIOKEHUS O crienuduke OUoIoruu, €€ 3HAaYUCHUU



B MIO3HAHUH KUBOM MPUPOJIBI K 0O0ECTICUCHUH CYIICCTBOBAHUS YETIOBEYECKOTO OOIIECTBA.
CoryiacHO Ha3BaHHBIM TOJOKEHUSIM OIPEJICICHBl OCHOBHBIC (DYHKIIMH TPOrPAMMBbI
10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Aa€T MPEICTaBICHHE O IENsX, 00 00IIeil crpareruu
oOy4eHHs, BOCIUTAHUS U PA3BUTHUSL OOYYAIOIIUXCS CPEJCTBAMU Y4YEOHOIro IMpeaMera
«buomorust», ompenensieT 00sA3aTeNbHOE MPEIMETHOE COIEP)KaHHUE, €r0 CTPYKTYPY,
pacmpeneneHue 1mo pas3aeiiaM 1 TeMaM, peKOMEHTyEeMYIO TIOCIIEI0BATEIbHOCTh N3YUCHUS
y4eOHOT0 MaTepHalia ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, TOTUKU
00pa3oBaTenbLHOTO MPOIIeCcca, BO3PACTHBIX 0COOCHHOCTEH 00yJarOIITIXCS.

B mporpamme mo OHOJOTHMH TaKXKe YUWUTHIBAIOTCS TPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM,  METalpeAMETHBIM U  TNPEAMETHBIM pe3yibTaTaM  OOy4YCHUS B
GbopMHpPOBAaHWN OCHOBHBIX BHUJIOB Y4eOHO-TIO3HABATEIHHOU JEATEIHLHOCTH/YUEeOHBIX
JENUCTBUN 00yYarOUUXCs IO OCBOCHUIO COIEPKAHUsI OMOJIOTMUECKOT0 00pa30oBaHUsI.

B nporpamme mno Owuosorum (10—11 xmaccel, 0a30BbIi YpPOBEHb) peaiu30BaH

OPUHIIMI TPEEMCTBEHHOCTH B M3yY€HUHM OWOJNOTHH, Oyiaromaps YeMy B HeH



IPOCMATPUBACTCS HAMPABICHHOCTh HA PA3BUTHE 3HAHUH, CBA3aHHBIX C (POPMUPOBAaHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS, IIEHHOCTHBIX OpHUEHTAIMi  JMYHOCTH,
AKOJIOTHYCCKOTO MBIIIICHHUS, TIPEACTABICHUA O 3J0POBOM 00pase KU3HHU B OCpPEKHBIM
OTHOLIEHHEM K OKpyXawuen npupoaHon cpexne. [loatomy Hapsay ¢ u3ydyeHHEM
0011e0MOIOTUYECKUX TEOPHUH, a TakKe 3HAHUU O CTPOCHHUM JKUBBIX CHCTEM DPa3HOTO
paHTa W CYIIHOCTH OCHOBHBIX IPOTEKAIOMUX B HUX TMPOIECCOB B Iporpamme 1o
OMOJIOTUY YJIEJICHO BHUMAHUE MCIOJIb30BAHUIO MOJTYUYEHHBIX 3HAHUN B MOBCEIHEBHOMN
YKU3HHM TSI PEIICHHS MPUKIIATHBIX 3a7a49, B TOM YHCIIC: MPOPUITAKTHKH HACICACTBEHHBIX
3a00€BaHUN YETIOBEKA, MEIUKO-TEHETHYECKOrO0 KOHCYJIhTHPOBAaHUS, OOOCHOBAHUS
HKOJIOTHYECKH 11€71eCO00pa3HOro MOBEICHUS B OKpYKaIOIIeH MPUPOIHOM cpesie, aHaIn3a
BIUSHUS XO3SIUCTBEHHOW JEATEILHOCTH 4YEJOBEKAa HAa COCTOSHUE TPHUPOIHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCWICHHE BHHMaHHUS K MPHUKIATHON HAMpPaBICHHOCTH
yueOHoro mnpeamera «buosorus» MNpoAUKTOBAHO HEOOXOAMMOCThIO oOecneyeHus
YCIIOBHM IS PEIICHHWsS] OJAHOW M3 aKTyaJbHBIX 3aJad IIKOJBHOTO OMOJOTHYECKOTO
oOpa3oBaHusi, KOTOpas MpeJrnonaraeT GopMUpOBaHUE Yy OOYyYarOIMUXCS CIIOCOOHOCTH
aJanTHUPOBATHCS K N3MECHEHHSIM JIMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

[Iporpamma 1m0 OWONOTHU SBISIETCS OPHEHTHPOM [UJISi COCTaBIEHUS PabOuMX
pPOrpamMM, aBTOPbI KOTOPHIX MOTYT MPEAJIOKUTh CBOM BapHaHT IMOCJIEI0BATEIbHOCTH
U3YUYCHUSI M CTPYKTYphl y4eOHOTO MaTepuayia, CBOE BHJCHHE MyTel (hopmMupoBaHUs
y oOyuatomuxcsi 10—11 kimaccoB mpeaMETHBIX 3HAHUN, YMEHUN U CIOCOOOB y4eOHOM
NEATENBPHOCTH, a TaKKe METOJMYECKMX PCEIICHWH 3a7ad BOCIUTAHWUS W Pa3BUTHSA
cpencTBamu yueOHoro nmpeameta «buomorusy.

buonorus Ha ypoBHe cpenHero oOuiero oopa3oBaHHs 3aHMMAET Ba)XKHOE MECTO.
OHn obecmeunBaeT GopMHUpPOBAHUE y OOYUAIOMIUXCS MTPEACTABICHUA O HAYYHON KapTHHE
MHUpa, pacmupsieT W 0000IaeT 3HAHWS O >KUBOM TpHUpoAE, €€ OTINYUTEIHHBIX
pU3HAKaX — YPOBHEBON OpraHM3alli W SBOJIOLUU, CO3MAET YCIOBUS IS MO3HAHUS
3aKOHOB JKMBOW MPHUPOJBI, GOPMHUPOBAHUS (PYHKITMOHAIIBHONW TPaMOTHOCTH, HAaBBIKOB
3I0POBOTO M 0€30IMacHOr0 00pa3a *KU3HH, IKOJOTHYECKOTO0 MBIIIJICHUS, 1IEHHOCTHOTO
OTHOIIEHUS K KUBOU MPUPOJIC M YETIOBEKY.

Bonbiioe 3HaueHune OHOJIOTHMsS HMMEET TaKKe AJIA PCIICHHA BOCIIMTATCIIbHBIX H



pa3BUBAIOIIMX 3a7a4 CpeAHEro oOuiero oOpa3oBaHUsl, COIUATU3ANMNN O0yUYarOIIUXCS.
Nzyuenue Ouonoruu obecreunBaeT ycioBUS i (POPMHUPOBAHUS WHTEIUICKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, 3CTETHUYCCKOW KYJIBTYPHI,
CIIOCOOCTBYET WHTETpallid OWOJIOTHYECKUX 3HAHWU C TMPEACTABICHUSMU W3 JAPYTHX
y4eOHBIX MpPEIMETOB, B YaCTHOCTH, (QHU3WKH, XUMUU H Teorpaduu. HaspaHHbIE
TIOJIOKEHUS O MPeTHA3HAYCHUH YIeOHOTO MmpeameTa « bBroaorusy cocTaBuiIv OCHOBY IS
OTpeNeNeHNs] TOIXO0I0B K OTOOPY U CTPYKTYpHUPOBAHHUIO €ro  COJACpIKaHUA,
NPEICTaBICHHOTO B IpOrpaMMe 0 OMOJIOTHH.

Ot6op conmepxkanus yueOHOro mpenmera «buomorms» Ha 06a30BOM ypoBHE
OCYIIECTBJIEH C MO3UIUH KyJIbTYpOCOOOPA3HOTO MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM

oOyyJaroniyecs: JOJKHbI OCBOUTH 3HAHUS M YMEHHUS, 3HaYMMBbIE ISl (POPMUPOBAHUS



oO1el KyabTyphl, ONPEAEISAIOINE aJeKBaTHOE MOBEJECHUE YEJIOBEKA B OKPYKaroLIEeH
OPUPOAHONM Cpelle, BOCTPEOOBaHHBIE B TOBCEIHEBHOW JKM3HU M MPAKTUYECKON
nestenbHocTH. Ocoboe MecTo B 3TOM CUCTEME 3HAHMM 3aHUMAIOT 3JIEMEHTHI
COJlep)KaHusl, KOTOpBhIE CIy>KaT OCHOBOM Ui (OPMHUpPOBaHUS IPEACTaBICHUIM
O COBPEMEHHON €CTECTBECHHO-HAay4YHON KapTHHE MHpPAa M LCHHOCTHBIX OPHUEHTALUAX
JUYHOCTH, CHOCOOCTBYIOLIUX T'yMaHU3aUH OMOJIOTMYECKOro 00pa3oBaHus.

CtpyKTypupoBaHHE COJAEp)KaHHUA ydyeOHOro MaTepuaiga B  IpOrpaMMme Io
OMOJIOTMM  OCYILIECTBIEHO C Y4Y€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX >KMBOW MHPUPONBI, O €€ ypOBHEBOW OpraHM3aluud |
3BOJIIOLIMU. B cooTBeTCTBUM C 3TUM B CTpYKType yueOHoro mpeamera «buoiorus»
BBIJICTIEHBI CIIEAYIOIIME COAEpKATENbHbIE JIMHUM: «buomorus kak Hayka. Merozsl
HayyHOro mno3HaHus», «Kierka kak Owuosornuyeckas cucrema», «OpraHusM Kak
Ounonoruueckas cucrema», «CucreMa M MHOrooOpasue OPraHUYECKOTO MHUPAY,
«OBOJIOLMSA JKUBON NPUPOIBD), « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTI.

[enb u3yuenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJICHHUE
0o0y4YarouMMuUCsl 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAJIBHON OpraHu3alii >KUBBIX
CHUCTEM pa3HOr0 paHra U TMPUOOPETeHHWE YMEHHH HCHOJb30BaTh JTH 3HAHUS
JUI TPaMOTHBIX JEWCTBUH B OTHOUIEHHMM OOBEKTOB JXKMBOM MPUPOIBI U pPELICHUS
Pa3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTrxenune LEIU W3Yy4EHUS y4eOHOT0 npeaMera «buonorus»
Ha 0a30BOM YpPOBHE 00€CIIEUMBAETCS PEIICHUEM CIIETYIOIINX 3aau:

OCBOEHHUE 00YYAIOIIUMHUCS CUCTEMbI 3HAHUN O OMOJIOTHYECKUX TEOPHSX, YUCHHUSIX,
3aKOHax, 3aKOHOMEPHOCTSX, THUIIOTe3aX, [MPaBWIAX, CIYXKAIIMX OCHOBOMW IJIS
dopMupoBaHUs MPEICTAaBICHUA O €CTECTBEHHO-HAyYHON KapTUHE MHUpPA, O METOJaX
HAYYHOTO IIO3HAHMSI, CTPOCHUH, MHOT000pa3uu U 0COOEHHOCTSX KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHW3alli{, BBIJAIOIINXCS OTKPBITUAX W COBPEMEHHBIX HCCIIEIOBAHUSX B
OMOJIOTHH;

dopMupoBaHue y OOy4aroUIMXCs TO3HABATEJbHBIX, HHTEIJIEKTyaJbHbIX U
TBOPUYECKUX CIOCOOHOCTEW B MPOLIECCE aHAIM3a JAHHBIX O MYTAX Pa3BUTHUS B OMOJIOrUU

HAaY4YHBIX B3IJIAO0B, I/I,Heﬁ U IIOAXOOOB K H3YYCHHUIO JKHMBBIX CHCTCM PA3HOI'O0 YPOBH:A
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OpraHM3aIlvH;
CTaHOBJICHHE y O0y4YaroIIMXCcs OOIIel KyIbTypbl, QYHKIIMOHATBEHON IPaMOTHOCTH,
pa3BUTHE YMCHHH OOBSCHATh M OIICHUBATH SIBJICHHUS OKPYKAIOIIETO0 MHpa >XKUBOU
IPUPOBI HA OCHOBAHUY 3HAHWUN U OTIBITA, TIOJYYCHHBIX MPU N3YUYEHUN OMOJIOTHH;
dbopmupoBaHHe Yy  OOYyYalOmUXCSd YMEHWHW  WUIIOCTPUPOBATH  3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKOM JEATETLHOCTH YEJIOBEKAa, pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCMIUTaHWE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM JKHWBOU
IPUPOBI, HEOOXOTUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOTIOICHUS STUYECKUX HOPM
MIpU POBEJACHUN OMOJIOTUYECKUX UCCIIEI0BaHUM;

OCO3HaHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHWUW JUIsl TOBBIIICHUS  YPOBHS

9KOJOTUYECKOHN KYJIbTYPHI, JUisl (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;



IIPUMEHEHUE MNPUOOPETEHHBIX 3HAHUN M YMEHWIl B IOBCEIHEBHOM >KHU3HU IS
OLICHKHU IOCJIEIACTBUI CBOEH NEATEIBHOCTH IO OTHOLICHUIO K OKPYXaKoIIEH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOMIOJEHUE Mep MNpPOPUIAKTUKI
3a00JIeBaHHI.

B cucreme cpenHero ooOmero oOpa3zoBanusi «buonorusi», u3ydaemas
Ha 0a30BOM YPOBHE, SIBJIIETCS 00S3aTEIbHBIM YU€OHBIM ITPEAMETOM, BXOISIIIIM B COCTAB
npeamMeTHoM obnactu « EcTecTBEeHHO-HAYYHBIEC TPEIMETHD».

OO1iee 4yKMcao0 4acoB, PEKOMEHIOBAHHBIX JUIsl M3ydeHus Ouosoruum — 68 4acos:

B 10 xacce — 34 yaca (1 yac B Hezeno), B 11 kiacce — 34 gaca (1 yac B Henento).



COIAEPKAHUE OBYYEHUA

10 KVIACC

Tema 1. buoJiorusi Kak HaykKa

buonorust kxak Hayka. CBsA3b OHOJIOTMHM C OOLIECTBEHHBIMH, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU HaykaMmu, (uiocodueil, STUKON, 3CTETUKON U mpaBoM. Poiib
Ouonoruu B (QOPMUPOBAHUU COBPEMEHHOM HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metonpl TMO3HAHMS KUBOM TPUPOAbl (HAOIIOJEHUE, SKCIEPUMEHT, OIHMCAHUE,

U3MepeHue, Kiaccuukaiys, MoIeTMpOBaHUE, CTATHCTHYECKass 00paboTKa TaHHBIX).

Jemoncmpavuu:
Ilopmpemuwi: Y. lapBun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabauysl u cxemol: «MeTOIbI MO3HAHUS )KUBOU IMPUPOJIBD.

Jlabopamopuuvie u npakmuyeckue pabomoi:

[Ipaktuueckas padota Ne 1. «Mcnonb30BaHue pazanvHbIX METOAO0B PU U3YUECHHUU

OHOJIOTHYECKUX OOBEKTOB.

Tema 2. JKuBble cUCTEMBI M HX OPraHHU3AUSA

Kuppie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTiuuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM M WX pa3HOOOpa3ue. YPOBHU OpraHu3aluu OHOCHUCTEM:
MOJICKYJISIPHBIN, KJIETOUYHBINA, TKAaHEBBIM, OPraHU3MEHHBIM, MOMYJISIIMOHHO-BUIOBOMH,

HKOCUCTEMHBIN (OMOTEOIEHOTHYECKUH ), OMOChHEPHBIA.

JHemoncmpayuu:
Tabauywl u cxemovl. « OCHOBHBIE IPU3HAKU KUZHIY, « Y POBHU OPTraHU3AINH KUBOU
IPUPOIBD.

Obopyodosanue.: moaens MmoJiekyibl JJHK.
Tema 3. XuMH4eCKHH COCTAB U CTPOEHHUE KJIETKHU

10



XUMUYECKUM COCTAaB KIETKH. XHMHYECKHE DJJIEMEHTBI: MAKPOJJIEMEHTHI,
MHUKPODJIEMEHTBI. Boia 1 MUHEpaIbHbIE BELIECTBA.

@yHKIMY BOJBI U MUHEPAJIbHBIX BEUIECTB B KIIeTKe. [loaaep:;xanne 0CMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe O€NKOB. AMHMHOKHCIOTBI — MOHOMEpHI OEIKOB.
Hesamenumble W 3aMEHHMMBIE AMUHOKHCIOTBL. AMHWHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl OEJIKOBOI MOJIEKYJbI (IEpBUYHAs, BTOPUYHASI, TPETUYHAS U YETBEPTUUYHAS
CTPYKTypa). XUMHYECKHUE CBOICTBA OEJIKOB. buosnornueckue GpyHKIUN OEIKOB.

®depMeHThl — OMoNoOruueckue kKaranusaTopbl. CTpoeHue (epmMeHTa: aKTUBHBIN
HEeHTp, cyocTpatHasa cneuuguunocts. Kodhepmentsl. Butamunbl. Otinuust hepMeHTOB

OT HCOPIraHM4YCCKHUX KaTalIn3aTOPOB.

11



VYrneBoabl: MOHOcaxapuabl (TJIOK03a, pudo3a U JE30KCUPH003a), JUcaxapuibl
(caxapo3a, JakTo3a) W modMcaxapuibl  (Kpaxmall, TJUKOTeH, LEJUII0JI03a).
buonornyeckre GyHKIMH YIII€BOIOB.

Jlunuaet: Tpuraunepuibl, Gochonunuasl, crepounsl. ['uapobuasHO-rUAPODHOOHBIE
cBoiicTBa. buonormyeckune ¢GyHkuuu naunuaoB. CpaBHEHUE YTIEBOAOB, OEIKOB U
JIMIIAI0B KaK HICTOYHUKOB YHEPIHUH.

Hyxkneunossie kucnotel: JJHK u PHK. HykneoTuasl — MOHOMEpBI HYKJIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuun JHK. Crpoenune u ¢pynkuun PHK. Bunst PHK. ATO:
CTpoeHue U QyHKIIIH.

[uronorus — Hayka o kieTke. KiueTtounas Teopusi — npuMep B3aUMOIECUCTBUS UIEH
¥ (paKTOB B HAYYHOM MO3HAHUH. METOIbI N3YUCHHS KIICTKH.

Krnerka kak menoctHas »kuBas cucrema. OOIIMe MPU3HAKK KIIETOK: 3aMKHYTas
Hapy»kHass mMeMOpana, mosekysbl JIHK kak renernueckuil ammapat, cuctemMa CUHTE3a
Oenka.

Tunel KJIETOK: dyKapuoTHueckass U mpokapuoTudeckas. OcoOEHHOCTH CTPOEHUs
MpOoKapuOTHYECKOU KiIeTkH. Kierounas crenka 6akrtepuid. CTpoeHUE 3yKapUOTUUYECKOM
kJeTkr. OCHOBHBIE OTIUYUS PACTUTENLHOM, )KUBOTHON U TPUOHOM KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTE€HKA, TJMKOKAJIUKC,
ux ¢ynkuuu. [Inazmatudeckas memOpana, e€ cBoicTBa M (yHkuuu. llurormasma
u e opradounpl. OnHomeMOpanHbie opraHouabl kietku: JIIC, anmapar ['ombmxu,
au30coMBl.  1lolyaBTOHOMHBIE  OpPraHOMIABI  KJIETKH: MHTOXOHAPHUH, IUIACTHJIBIL.
[Tpoucxoxnenre MUTOXOHApUIA U TacTua. Buasl mnactun. HememOpaHHbIe OpraHOUIbI
KJIETKH: pUOOCOMBI, KJIETOUHBIH IIEHTpP, LIEHTPUOJU, PECHUYKH, >KTYTHUKU. DYyHKUIUU
OpPraHOMJ0OB KJIETKU. BKitoueHus.

SAnpo — perynsartopHbli 1HeHTp kieTku. CTpoeHue siapa: sjuepHas 000JI0YKa,
KapHOoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEWIECTB B KIIETKE.

Jemoncmpayuu:
lopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos,

Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxina, K.M. bap.
12



Juaecpammor: «PacnpeneneHne XUMUYECKUX 3JEMEHTOB B HEKHBOW TNPUPOIE,
«Pacripenenenre XMMHUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabnuyvt u cxemwvr: «llepuogudeckass TabmWIAa XUMHYECKHX OSJIEMEHTOBY,
«CtpoeHue MoJIeKyJbl BOJbI», «buocuHTes Oenka», «CTpoeHUE MOJICKYIBI OeKay,
«Ctpoenne hepmenTtay», «Hykmennosbie kuciaotel. JJHK», «Ctpoerune monekyiasl ATD»,
«CtpoeHue syKapuOTHYECKON KIEeTKW», «CTpoeHue XKUBOTHOM KIETKH», «CTpoeHue
pPaCTUTENBHON KIIETKM», «CTpOCHHE NPOKAPHUOTHYECKOM KieTkn», «CTpoeHue smapa
KJIETKW, « YTIEBOABIY, «JIUIUIB.

Obopyoosanue: CBETOBOM MHKPOCKOM, O0OOpyIOBaHWE HJisi MPOBEICHUS
HAOMIOJICHUM, W3MEpPEHUM, HKCIEPUMEHTOB, MHUKPOIpENnapaTbl  PacTUTENIbHBIX,

ZKHNBOTHBIX U 6aKTepI/IaJ'IBHBIX KJICTOK.
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Jlabopamopnsie u npakmuueckue padoomoi:

JlaGoparopnas pabora Ne 1. «3ydyeHue KataluTUUECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuUMepe aMuiIa3bl UK KaTalas3bl)y.

JlaGoparopnas padora Ne 2. «3yueHne CTpOCHUS KIETOK paCTEeHUH, )KUBOTHBIX U

OaKTepHii Mo MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIpENapaTax U UX OIMHCAHHE.

Tema 4. ’KusHenessTeIbHOCTDb KJIETKH

OOmeH BemiecTB, WM MeTa0OMM3M. AcCUMWISIHS (TJIACTUYECKUH OOMEH)
U JUCCUMWIIALUS (PHEpreTHYeckuid OOMEH) — JIBE CTOPOHBI €IWHOTO Mpolecca
Metabonu3ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W HHEPTMM B TOHUMAHUU
MeTabonu3ma.

Tunbl oOMeHa BemlecTB: aBTOTpOo(HBIM U rerepoTpodHbiii. Ponb depMeHTOB
B 0OOMEHE BEIIECTB U MPEBPAILICHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas U TemMHoBas ¢asbl (oTocuHte3a. Peakuuu porocuHTesa.
OddexTuBHOCTH (poTOCHHTE3a. 3HaueHne (HOTOCUHTE3a JJIs )KU3HU Ha 3emiie. Biausiue
yCcIIoBH cpeApl Ha (OTOCHHTE3 M CIIOCOOBI TOBBIMICHUS €0 MPOIYKTUBHOCTH Y
KYJbTYPHBIX PACTECHHUIA.

XeMOCHHTE3. XeMOCHHTE3UPYIOIIHE OaKTEPUH. 3HAUCHUE XEMOCHHTE3a JUISl )KU3HU
Ha 3eMII€.

OHepreTuueckuii oOMEH B KIeTKe. PacuieruieHne BEIIecTB, BbIAEJICHUE
U aKKyMYJIMPOBaHWE PHEPTHU B KIIETKE. JTallbl SHEpreTuieckoro oomena. ['nmukomms.
bpoxxenne u ero Buabl. KuciopogHoe OKHCIEHHE, WIH KJIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunupoBanue. IPHEeKTUBHOCTH FHEPTETUIECKOTO 0OMEHA.

Peakniun matpuunoro cuntesa. I'eHetndeckas nndopmarusa u JJHK. Peanmuzanus
reHeTH4ecKo uH(opManuMu B KJIeTKe. ['€HeTHYecKHil KO M €ro CBOWCTBA.
Tpanckpunius — marpuunsiii cuate3 PHK. Tpancnsmus — 6uocunaTe3 Oenka. DTarmbl
TpaHcisiun. KonupoBanue amuHokucnot. Poias pubocom B OuocuHTe3e Oenka.

Heknerounsle (opmbl xu3Hu — BHUpychl. Mcropust otkpsitus BupycoB (.H.
NBanosckuit). OCOOEHHOCTH CTPOCHHS M KU3HEHHOTO IMKJIa BUPYCOB. bakTepuodarmu.
bone3nu pacreHud, KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMBIC BHUpycaMHu. Bupyc

ummyHoaeduiuTa yenoBeka (BUY) — Bo30ynurens CITN{a. O6paTtHast TpaHCKpUTIITHS,
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peBeprasa u unTerpasa. Ilpodpunaktika pacnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUM.

Hemoncmpavwuu:

Ilopmpemwi: H.K. Konbos, JI.M. UBanoBckuii, K.A. Tumupsizes.

Tabnuyor u cxemvi: «Tumel mnuTanus», «Metabomuzm», «MHUTOXOHIPUNY,
«OHepreTuueckuii  00Men», «Xiopomiact», «®Porocunresy», «Crtpoenue JHK»,
«CTtpoeHne U (QpyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,

«Bupyce», «bakrepuodarm», «CrtpoeHne u xu3HeHHBbIM 1mki Bupyca CIIU/a,

6aktepuodaray, «Permmukarus JJHK».
Obopyoosanue: wopenu-amukanuu — «Yasoenne JIHK wu  Tpanckpumims,

«buocuntes 6enka», «CTpoeHue KIeTKu», Mmojaensb cTpykrypsl JJHK.

15



Tema S. Pa3MHoO:KeHHE U HHAUBUAYAJIBHOC Pa3BUTUEC OPTaHU3MOB

KieTouHbIi UK, WM )KU3HEHHBIN UK Ki1eTKku. MaTepdasa u mutos. [Iporeccsl,
nporekatoue B uHTep(asze. Permkauusa — peakuuss matpuuHoro cunresa JIHK.
CtpoeHre XpoMOCOM. XpOMOCOMHBIN Ha0Op — KapHOTHIL. JIMTUIOUTHBINA M TalIOWTHBIN
XPOMOCOMHBIE HaOOphl. XpoMmatujbl. l[uTonornueckue OCHOBBI PAa3MHOXKEHUS H
WHJIMBUIYaJIbHOT'O Pa3BUTHS OPraHU3MOB.

Jenenue knetku — Muto3. Craaun mutosa. [Ipoieccel, mporcxoasinye Ha pa3HbIX
CTausAX MUTO3a. BUOIOrnYecKuil CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KIETKU — alloNTOo3.

dopMbl pPa3MHOKEHHUS OpPraHUM3MOB: Oecrosioe u moJioBoe. Buibl Oecrnoioro
pPa3MHOXKEHUSA:  JIeJICHWE HaJBOE, IIOYKOBAaHME OJHO- W  MHOTOKJIETOYHBIX,
CIopooOpa3oBaHUe, BETreTaTMBHOE pa3MHOXXeHUe. VCKycCTBEHHOE KIIOHHPOBAHUE
OpraHU3MOB, €T0 3HAYCHHE JIJIs CEJICKIUU.

[TonoBoe pa3MHOXkEHUE, €0 OTIIMYUS OT OECHOJIOTO.

Meito3. Cragum wmeino3a. Ilponeccel, NpoOUCXOOAIIME HA CTaaUSIX MEN03a.
[ToBenenue xpomocoM B menose. Kpoccunrosep. bruosiornueckuii CMbICIT U 3HAYCHUE
Meno3a.

IMamerorenes — mpouecc oOpa30BaHUs MOJOBBIX KJIETOK Yy XKMBOTHBIX. [lonoBBIE
JKeJe3bl: CEMEHHUKU U sSsudHUKUA. OOpa3oBaHHe U Pa3BUTHE IMOJIOBBIX KIETOK — TaMeT
(cmepmaTo3ou, SUIIEKIETKa) — crepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
SIMIIEKJIETOK M criepMaTo3ouioB. OmnogorBopenue. [lapreHorenes.

WunuBunyanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpHOHANIbHOE  pa3BUTHE
(oMOpuorenes). Otanbl 3MOPHUOHANIBHOTO PA3BUTHUS Yy TO3BOHOYHBIX >KMBOTHBIX:
npoOyieHne, racTpyisiuus, opraHorere3. IloctamOpuoHanbHOE  pas3BUTHE. THIIBI
MOCTAMOPUOHAIBLHOTO PA3BUTHUS: IPSAMOE, HENPsAMOe (JIMYMHOYHOE). BiusHue cpeabl Ha
pPa3BUTHE OPTaHU3MOB, (haKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOJICTRA.

Poct u pa3zButue pacteHuid. OHTOreHe3 LIBETKOBOTO PACTEHUSA: CTPOECHUE CEMEHHU,

CTaluu pa3BUTHUS.

Hemoncmpavuu:

Tabauyor u  cxemvi: «POpMBI pPAa3MHOKEHUS OpPraHU3MOBY», «JlBoitHOE
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OIUIOJIOTBOPEHUE Y LIBETKOBBIX PACTCHUW», «BereratTuBHOE pa3MHOKEHUE PACTECHUIY,
«Jlenenue kietku OakTepuii», « CTpOSHHUE MOJTOBBIX KIETOK», « CTpPOSHUE XPOMOCOMBD,
«Knerounsiii ki, «Pemmmkamusa [JHK», «Murtosy, «Meno3», «IIpsmoe u Henpsimoe
pazButue», «l'ameToreHe3 y MIIEKOMUTAIONIUX M YeloBeKa», «OCHOBHBIE CTaauu
OHTOTEHE3AY.

Obopyodosanue: MHKPOCKOTI, MHKPOIPENapaThl «CniepmMaTo30uasl
MJICKOIIUTAIOLIECTO», <« SliuekneTka MIIeKonuraromero», «Kapuokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MoJeb-anrukanus «Jlemenue knetkuw», monens [JHK,

MoJieb MeTahasHOU XPOMOCOMBI.
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Jlabopamopnsie u npakmuueckue padoomoi:

JlabopaTtopnas pabota Ne 3. «HaOmronenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOTIpEIapaTaxy.

JlaGoparopnas pabora Ne 4. «/M3ydyeHue CTpOEHHS MOJOBBIX KJIETOK HAa TOTOBBIX

MUKpOTIpenaparax.

Tema 6. HacieaCTBEHHOCTb M U3MEHYUBOCTH OPraHU3MOB

IIpenver u 3amaunm reHetuku. Mcropus pasButusd reHeTuku. Posbs nuronoruu
¥ SMOpPHUOJIOTMHM B CTAHOBJICHUU T'€HETUKU. BKi1ag poccHiiCKUX U 3apyOeKHbBIX YUEHBIX
B pa3BUTHE T€HETHUKU. METONbl TeHETUKU (TUOPUIOIOTHUECKHM, ITUTOrC€HETUYECKUH,
MOJIEKYJIIpHO-TeHeTnYecKuii). OCHOBHBIE TeHETHYEeCKHME TOHATHS. [eHeTuueckas
CHUMBOJIMKA, UCITOJIB3YEMAs B CXEMAX CKPEIINBAHUN.

3aKOHOMEpPHOCTH HAcCJIEI0BaHMsI NPHU3HAKOB, YyCTaHOBJIEHHble [. MeHnnenem.
MonorubpunHoe ckpemuBaHue. 3aKOH €IuHO00pa3us THOPUAOB NMEPBOTO MOKOJICHUS.
[IpaBuno JOMHUHUPOBaHUS. 3aKOH PacCIICIUIEHUs IPU3HAKOB. [ MIIOTE3a YUCTOTHI raMerT.
[TosmHOE 1 HEMTOTHOE NOMUHUPOBAHMUE.

JHuruOpuaHoe CcKpeluBaHue. 3aKOH HE3aBUCUMOTO HACJEeIOBaHMS MPU3HAKOB.
[{uToreHeTueckue  OCHOBBI ~ JUTHOPUAHOTO  CKPELIMBAHUS.  AHalIM3UpYIOLIee
cKkpemuBanue. lcnonb30BaHWE AaHATU3UPYIOLIETO CKPELIMBAHUSA Ul OIpEIEIICHUs
Tr€HOTHIIa OCOOU.

CuerieHHoe HacienoBanue mnpusHakoB. Pabora T. Moprana mo crernjieHHOMY
HacCJIEJOBaHUIO TeHOB. HapyllleHue cuerieHns FTeHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas1 TEOPHsI HACIEACTBEHHOCTH. | eHeTHUeCKre KapThl.

I'enetuka mnona. XpOMOCOMHOE OIpeeTeHne moyia. AyTOCOMBI U IOJIOBBIE
XPOMOCOMBI. [ 'OMOTamMeTHBIE U TeTEpOraMeTHbIE OpraHn3Mbl. HacienoBanve npusHaKkos,
CLICIJICHHBIX C TIOJIOM.

N3meHunBOCTh. BHbI N3MEHUNBOCTH: HEHACIEACTBEHHASA U HACJIEACTBEHHAs. Pouib
cpenbl B HEHACJIEICTBEHHOW M3MEHUYMBOCTH. XapaKTEPUCTHKAa MOIU(DUKAITMOHHOU
U3MEHYMBOCTH. BapuanmoHHBIM psAa W BapuanvoHHas Kpusasg. Hopma peaknuum
npu3Haka. KoauuecTBEHHbIE M KAYECTBEHHBIE TPU3HAKU U UX HOpMa peakuuu. CBONCTBa

MOAU(UKAITMOHHON U3MEHUYHUBOCTH.
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HacnencrBennas, wWiM TE€HOTUNHUYECKas, W3MEHYMBOCTh. KomOuHaTUBHAs
W3MEHYHUBOCTh. Mel03 U MOJIOBOM TMPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH.
MyTtannonHass u3MeH4YMBOCTh. Kiaccudukanuss MyTaluii: TEHHBIE, XPOMOCOMHBIE,
reHoMHbple. Yactrota W mOpuUUMHBI MyTanuid. MyTtareHHble  (QakTOphl. 3aKOH
TOMOJIOTHYECKHX PAJIOB B HACJIEACTBEHHOM n3MeHunBoctu H.M. BaBunosa.

BuesnepHas Haclie1CTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TEHETUKHU YEIOBEKA:
TeHEaJOTUUECKUN, OJIM3HEIIOBBIN, [IMTOTEHETUUECKUN, OMOXUMUYECKUIN, MOJICKYJISIPHO-
TEHETUYECKUU. CoBpemeHHOE ONIPEAEIICHUE TEHOTHIIA! ITOJTHOT€HOMHOE
CEKBCHUPOBAHWE, T€HOTUIIMPOBaHKWE, B TOM uucie ¢ nomowsto [II[P-ananu3a.

HacnencrBenHbie 3a001eBaHNs YeJIOBEKA: TSHHBIEC 00JIe3HU, O0JIE3HU C HACJICACTBEHHOMN
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HPEeApPacoIOKEHHOCTbIO, XPOMOCOMHbIE Oojie3HH. ComaThyeckhue W TIeHepaTHBHbIC
myTtauuu. CTBOJIOBbIE KJETKU. [IpuHIUMIBI 3710poBOro oOpasza *U3HHU, JTUArHOCTHKHU,
OpopUIaKTUKA U JIeYEHUS TeHeTHYecKuX Oone3Held. MeauKo-reHeTHUeCKoe
KOHCYJIbTUPOBaHUE. 3HAYEHNE MEAUIMHCKON T€HETUKU B MPEJOTBPAILECHUN U JICUEHUN

IreHETUYECKHMX 3a00JICBAaHNM YEIOBEKA.

Jemoncmpayuu:

llopmpemwvi: T'. Mennens, T. Mopran, I'. ge ®puz, C.C. YerBepuxon, H.B.
Tumodees-Pecosckuii, H.11. BaBuios.

Tabnuyvr u cxemvl: «MOHOTHOPHUIIHOE CKPEIIMBAHME W €r0 IUTOICHETHYECKas
OCHOBa», «3aKOH pacHISIJICHUS U €ro IMTOreHEeTHYecKash OCHOBa», «3aKOH YHUCTOTHI
ramet», «JluruOpugHoe ckpemmBaHue», «lluTonmorndeckne OCHOBBI AUTHOPHUIHOTO
CKpenuBaHus», «Meho3», «B3aumMoAelCcTBUE alIeIbHBIX T'E€HOB», «l €HeTHuecKue
KapThl pPAcTEHUM, XUBOTHBIX M UeloBeKa», «['eHeTnka mosa», «3aKOHOMEPHOCTH
HacJIeI0BaHUsl, CIEIJICHHOTO ¢ ToJioM», «KapuoTumbsl yeaoBeKka U KUBOTHBIX», «BUabl
u3MeHYuBOCTH», «MoaudukanmonHas u3MeHYUBOCThY, «HacnemoBanue pesyc-
dakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs! U3MEHYUBOCTH.

Obopydosanue:  MOACTH-aNIUIMKAIIMKM  «MOHOTHOPHIHOE  CKpCIIMBAHHECY,
«HemonHoe  momuHHMpoBaHHe», «JlurmOpumHoe  ckpemuBaHue»,  «llepekpéct
XpOMOCOM», MHKPOCKOII M MHKpomnpenapaT «Jlpozoduna» (Hopma, MyTanuu (GopMbl

KPBUIBEB U OKPACKH Tela), repoapuii «I'opox moceBHOM».

Jlabopamopnuie u npakmuyeckue padoomol:

Jlaboparopuas pabora Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPHIHOTO U
JTUTHOPUIHOTO CKpPEUIMBaHUs y AP030(P Uikl Ha TOTOBBIX MUKpOTIpenapaTaxy.

JlaGopaTopnas pabota Ne 6. «M3yduenne Moau@puUKAIIMOHHON HW3MEHYUBOCTH,
MOCTPOEHUE BAPUAIMOHHOTO PsiJia U BAPUAIMOHHON KPUBOW».

JlabopaTopHasa pabotra No 7. «AHaiuM3 MyTaluil y JIpo30(Quibl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHue U aHaJU3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiekniusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH
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Cenexnuys Kak HayKa ¥ IPOLECC. 3apOKIACHUE CEJICKIIUN U IOMECTUKALIMS. Y YECHUE
H.U. BaBunoBa o 1eHTpax MPOUCXOXKICHUS U MHOTO0Opa3usi KyJbTYPHBIX PACTEHUHU.
LleHTpBbI TPOUCXOKIAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHbIE METO/Bl CceleKUUH. MaccoBbIi W WHIMBHIYaIbHBIA OTOOpPHI B
CENIEKIMM pPAcTeHM M KUBOTHBIX. OneHka »sKkcrepbepa. bnM3KopoIcTBEHHOE
cKkpeuiuBanue — MHOpuauHT. Yucras nunus. CKpelMBanie YUCThIX JuHUM. ['eTeposuc,
win rubpuaHas cwia. HepoacTBeHHoe ckpeniuBaHue — ayTOpuauHr. OtaanéHHas
rubpuansanus 1 e€ ycnexu. VCKyCcCTBEHHBIM MyTareHe3 M IMOJIy4eHHE MOJIUILIONIOB.
JIoCTHKEHN CEJIEKIINNA PACTEHHUM, J)KNBOTHBIX 1 MUKPOOPTaHNU3MOB.

BHOTEXHOJIOTHSI KaK OTpACib IPOU3BOACTBA. | '€HHast HH)KEHEepusl. DTallbl CO3AaHUs

pekomOuHanTHOl JIHK wu TpaHcreHnblx opraHu3moB. KieTouHas WHKEHEpHs.
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Knerounsle KynbTypel. MUKpPOKIOHAIBHOE pa3MHOXKEHUE pacTeHuil. KimonupoBaHune
BBICOKONIPOAYKTHUBHBIX  CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJIOTMYECKHE U

studeckue npodnemsl. MO — reHeTH4ecKu MOIU(PUIIMPOBAHHBIE OPTraHU3MBI.

Jemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, N.B. Muuypum, I'.J1. Kapnieuenko, M.®. l1BaHoOB.

Tabauyvt u cxemvi: Kapta «L[eHTPBI MPOUCXOXKICHHUS K MHOTOO0pa3Hsl KyJIbTYPHBIX
pactenuit», «llopoabl mOMamIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pPaCTECHUID,
«Otnanéunas rubpuanzanus», «Padotel akagemuka M.®. MBanoBay, «Ilonurmionausy,
«O0bekThl  OWoTexHosiorum»,  «KierouHele  KyJabTypbl W KIOHHPOBAHHUEY,
«KoHcTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOM).

Obopyoosanue: MyJSDKH TIJIOJIOB U KOPHETUIOJOB TUKUX (OPM M KYJIbTYPHBIX

COpTOB pacteHuil, repdbapuit «CeabCKOX035UCTBEHHbBIE PACTCHUSD.

Jlabopamopnule u npakmuueckue padoomul:
Okckypeust « OCHOBHBIE METOJIbI U JOCTUKEHHUS CEIEKIUHA PACTEHUI U HKUBOTHBIX
(Ha CEJIEKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO0 (epMy, COPTOMCIBITATEIbHBIA Y4YacTOK,

B TEIUIMYHOE X035UCTBO, TA0OPATOPUIO arpOYHUBEPCUTETA WIIM HAYUHOTO LICHTPA)».

11 KJIACC

Tema 1. IBonroMOHHASA OHMOTOTHS

[IpeanochbuUIKM BO3HUKHOBEHHUSI IBOJIFOLIMOHHON TEOPUU. DBOJIIOLIMOHHAS TEOPUS U
e€ MmecTo B Onosioruu. BiusiHue 5BOJIIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHUH U IPYTHX
HayK.

CBuzerensctBa  3Bosronuu.  [lameoHTONOTMYECKHE:  MOCIENOBAaTEIbHOCTD
NOSIBJICHUS BUJOB B  NAJCOHTOJIOTMYECKOM  JIETOMMCH, TEPEXOJHbIE  (OPMBI.
buoreorpaduueckue: cxoacTBo U paznuune GayH u Gprop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA W pa3iavuMsi SMOPHUOHOB pPa3HbIX BUJOB
N03BOHOYHBIX.  CpaBHMTENbHO-aHATOMMYECKUE:  TOMOJIOTMYHBIE,  AHAJIOTUYHBIE,
pYIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIAPHO-OUOXUMHUYECKHE: CXOJACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJNMYECKUX TMyTell Yy Bcex
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OpPraHU3MOB.

OponmonmonHasa Teopus Y. Jlapeuna. [Ipennockuiky BOSHUKHOBEHUS JapBUHUA3MA.
JIBWKyIMe CUJbl 3BOJIOLMHM BUAOB 1O JlapBuHy (KM30BITOYHOE pPa3MHOKEHHUE MpU
OTPAaHUYECHHOCTH  PECypPCOB, HEoIpeAenEHHas U3MEHYNBOCTb, 6opnba 3a
CYILLIECTBOBaHHE, ECTECTBEHHBIN OTOOP).

Cunretrnueckas teopus 3Boonuu (CTI) u €€ 0OCHOBHBIE MOJOKEHHUS.

Muxkpossosronus. [onynsanus kak eaMHUIa BUAA U 3BOJIIOLUH.

JBrokymye cuibl ((pakTopbl) IBOJIIOLMU BUIOB B Ipupoje. MyTalnoHHbIH npolecce
Y KOMOMHATUBHAs U3MEHUYMBOCTD. [lonmyIiMOHHbIE BOJIHBI U Apeiid reHoB. M3onsauus u
MUTPALUSL.

EctectBeHHbIN 0TOOp — HanpaBisitounil Gpaxtop 3Boatounu. @opmbl €CTECTBEHHOTO

orbopa.
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[IprucnocoOneHHOCTh  OpPraHu3MOB  KakK  pe3yjbTar 3Boimonuu.  [Ipumepsr
PUCTIOCOOJIEHH Y OpraHu3MOB. ApoMoph03bl U HAMOATATITAIIUY.

Bun u BunooOpazoBanue. Kpurepuu Buga. OcHoBHbIE (POPMBI BUI00OpA30BAHUS:
reorpadudeckoe, IKOJIOTHIECKOE.

Makpossomorusi.  Dopmbel  3BomrorMu:  (uiIeTHYecKas,  JAUBEPIreHTHas,
KOHBEpreHTHas, napasuienbHas. HeoOpatuMocTs 3BOMTIOIUY.

[IpoucxoxaeHre OT HeClNeUUMaIM3UpOBaHHBIX mpeAkoB. [Iporpeccupytomas

crienurajan3anus. AI[aHTI/IBHaH paananus.

Hemoncmpavuu:

Ilopmpemuwi: K. JIunueit, XK.b. Jlamapk, Y. lapsun, B.O. Kosanesckuii, K.M. bap,
2. I'ekkens, @. Mromnep, A.H. CeBep1ios.

Tabnuyvt u cxemvl: «Pa3BuTHE OPraHUYECKOrO MUpa Ha 3emie», «3apOJbIIIH
MO3BOHOYHBIX KUBOTHBIX», «ApPXEOonTepHUKCy», «DopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHblil 0T00p», «MHOroo0Opa3ue copToB pacteHuit», «MHoroodpasue mopos
KUBOTHBIX», «llomymauum», «MyTauMoHHAs HW3MEHUYUBOCTB», «ApoMOp(O3bI»,
«Manoanantamuny, «O0mas aereHepanus», «JBwkynme cuibl 3Boonun», «Kapra-
cxema wmapmpyra mnyremectBus Y. [lapsuna», «boppba 3a cyliecTBoBaHHEY,
«IIpucnocobIeHHOCTh OpPraHU3MOBY, «"eorpaduueckoe BUJI000pa30BaHKE,
«IKOJIOTMYECKOE BUI000PA30BAHUEY.

Obopyodosanue: KOJIEKIHUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKpackKu, Habop
IUIOJIOB M CeMsIH, KOoJuteKius «IIpuMepsl 3alUTHBIX MPUCIIOCOOJIECHUHN Yy KHBOTHBIX),
Mozenb «OCHOBHBIE HAMpaBlICHUS HBOMIOIUU», OOBEMHas wmonaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX .

buoreorpaduyeckas kapra Mupa, KoJueKius «PopMbl COXPaHHOCTH MUCKOTIAeMBbIX
)KUBOTHBIX W pACTEHUW», MoAenb amumkauus «llepekpéct Xpomocom», BIIaKHBIE
npenaparel  «Pa3Butne Hacekomoro», «Pa3zButhe JSrymkm», MHUKpompenapar

«/Ipo3oduna» (Hopma, MyTaruu GOpMbI KPHIIILEB U OKPACKH TEA).

Jlabopamopuvie u npakmuyeckue padomul:

JlaGoparopnas pabGota Ne 1. «CpaBHeHHE BUJIOB MO MOP(HOIOTUUECKOMY
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KPUTECPHUIOY.
JlaGoparopunas pabora Ne 2. «OnucaHwe MPHUCIIOCOOJICHHOCTH OpraHUu3Ma

1 €€ OTHOCHUTEIILHOI'O XapakTepa».

Tema 2. Bo3HUKHOBeHME ¥ Pa3BUTHE )KU3HU HA 3emuie

JloHay4yHbIE€ TPEICTABICHUS O 3apOXKJICHWM >ku3HU. HayuyHbple THIOTE3BI
BO3HMKHOBEHUS KU3HU Ha 3emiie: a0MOTreHe3 U MaHCIepMus. XUMUYecKasi BOJIIOIUS.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIBHOE
MOJATBEP)KICHUE XUMHUYECKOW »HBoMONMU. HauvanbHble dTanbl  OHOJOTHYECKON
spomonuu. l'unoreza PHK-mupa. ®dopmupoBanue MeMOpaHHBIX CTPYKTYyp U
BO3HMKHOBEHHE NPOTOKIETKHU. [lepBble kieTkn M uX 3Bosronus. PopMupoBaHuE

OCHOBHBIX I'PYIIII JKUBBIX OPTraHU3MOB.
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Pa3Butne xu3Hu Ha 3emiie mo spam W nepuonaMm. Kartapxeill. Apxeiickas u
nporepo3oiickas 3pbl. [laneo3oiickas 3pa u €€ nepuoibl: KEMOPHUICKUN, OPIOBUKCKHIA,
CUJIYPUHCKHN, TEBOHCKNN, KAMEHHOYIOJIbHBIN, IIEPMCKUH.

Me3so030iickas 3pa U €€ NepUobl: TPUACOBBIN, IOPCKUN, MEIIOBOM.

KaliHo3o1ckas 3pa u €€ nepuoabl: NajaeoreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KIMMara W TEO0JOTMYECKHX IpoueccoB. (OCHOBHBIE JTallbl
HBOJIIOLIMU PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMOp(03bl Y paCTEHUI U )KUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpaxeHue 3BoarouuH. (OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIIOIMSA YeJoBeKa. AHTPOMOJOTHS Kak Hayka. Pa3BuTue mpeacTaBlIeHH O
IIPOUCXOXKJICHUH 4YesIoBeKa. MeToabl n3yueHus aHTponoreHe3a. CXoacTBa U pa3auyus
YEJI0BEKA U JKUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHNUE YETIOBEKA.

JBmxkymue cuibl (dakTopbl) aHTpororene3a. HacnencrtBeHHass M3BMEHYMBOCTD U
ecTeCTBEHHBIM 0TOOop. OOIIeCTBEHHBIM 00pa3 >KU3HU, U3TOTOBICHUE OPYIUN Tpyla,
MBIIIUIEHUE, PEYb.

OCHOBHBIE CTaguM W BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJONUTEKH, YeloBeK
yMeIblid, YeloBek NpsAMOXOIAIui, YenoBek HeaHIepTAIbCKUM, YeloBEeK pa3yMHBIM.
Haxonku uckomaembIX OCTaTKOB, BpeMsl CYIECTBOBAaHMs, 00JACTh pacHpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAHSL.

YenoBeueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BPONEOUHAs (EBpa3uicKasi),
HErpo-aBCTpAIOUAHAS (PKBAaTOpUANIbHAS), MOHTOJIOMJHAS (a3MaTCKO-aMEPUKAHCKAs).
UepTbl TPUCHOCOOJICHHOCTH MPEACTaBUTENEH UYENOBEYECKUX pac K YCIOBHUSIM

cyliecTBOBaHMsA. EAMHCTBO yenoBeyeckux pac. Kpuruka pacusma.

Jemoncmpayuu:
llopmpemuwi: ®©. Penu, JI. [lactep, A.W. Onapun, C. Munep, I'. FOpu, Y. lapBuH.
Tabauyvr u cxemwr: «Bo3nukHOoBeHne ConHeYHOM cucTteMbl», «Pa3Burue
OpraHUYECKOTO  MHUpay, «PactutenbHas ~ kieTka»,  «KuBOTHas  KJIETKay,
«IIpokapuoTnueckass kieTka», «COBpeMEHHasi CHUCTEMa OpPraHUYEeCKOTO MHUPay,

«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUSI YETIOBEKA U YeTTOBEKOOOPA3HBIX 00E3bsIHY,
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«OCHOBHBIE MECTa MAJICOHTOJOTMYECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO YETIOBEKAY,
«/lpeBHenmue soan», «JpeBHne mrogm», «llepBble  COBpEMEHHBIE  JIFOJIW,
«YenoBeueckue pacbh».

Obopyoosanue: myinsxu «IIpoucxoxienre yenoBekay (OIOCThI aBCTPAJIONUTEKA,
MUTEKAHTPOIA, HEAHJEPTaIblla, KPOMAHbOHIIA), CJICTKU MW HU300paKeHUs KaMEHHBIX
Opyaui  TepBOOBITHOTO  4elioBeKa  (KaMHU-Yommepbl,  pyOuna,  ckpebna),
TEOXpOHOJIOTHYeCKass Tabnuia, KouleKiusa «DOpMbl COXPAHHOCTH HMCKOTAEMBIX

KKNBOTHBIX U paCTCHHﬁ>).

Jlabopamopnuvle u npakmuyeckue padomul:
[Ipaktuueckass padora Ne 1. «M3yueHue HCKOMAEMbIX OCTAaTKOB pacTEHUU U

JKHUBOTHBIX B KOJIJICKIIUAX).
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DKCKypcust « DBOMIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN

WM KpaeBeqUYeCKuil My3ei).

Tema 3. Opranu3zmMsbl M OKpPY:Ka0OIIafA cpeaa

OKOJIOTHsl KaK Hayka. 3aJadd W pas3leibl dKOJOTMU. MeToabl JKOJOTHMYECKHX
UCCJIEI0BAHUI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYIIHAs, IOYBEHHas,
BHYTPUOPraHU3MEHHAsI.

Okonoruueckue  Qakropel.  Kmaccudukauuss — sxojmorndeckux — (pakTOpOB:
abnoThyeckre, OMOTHYECKHE U aHTpOIOreHHble. JleficTBue 3K0JI0rHuecKux (HakTopoB
HA OpraHU3MBbl.

AbGunotudeckue (GakTophl: CBET, TeMIlepaTypa, BIAXHOCTh. DOTONEPHOIU3M.
[TpucnocoGnenusi OpraHu3MOB K JIEUCTBHIO a0MOTHYECKUX (pakTopoB. buonoruueckue
PUTMBL.

buotnueckue daktopel. Bumabl OMOTHYECKHX B3aMMOJIEHCTBUIA: KOHKYPEHIIUS,
XMIHUYECTBO, CUMOMO3 U ero ¢opmel. IlapasutusMm, koomepauus, MyTyalu3M,
KOMMEHCANIM3M  (KBAapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIHU3M.
3HaueHne OWOTHYECKUX B3aUMOAECMCTBMIA JUIsl CYLIECTBOBAHHUS OPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEPUCTUKH NOMyasiuuu. OCHOBHBIE TOKA3aTENN MMOIYJISILUU:
YHCIIEHHOCTD, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUTpanys. JJnHaMuka

YHUCJICHHOCTH IIOITYJIALIUHU U eé perysnus.

Hemoncmpavwuu:

TIlopmpemuwi: A. I'ym6onbar, K.®. Pynbe, O. I'ekkens.

Tabnuyvt u cxemwvi: xapta «llpupomnsie 30HbI 3emnn», «Cpenbl OOUTaAHUS
opranusMoB»,  «®Doronepuoauzm», «llomymanum»,  «3aKOHOMEpPHOCTH  poOCTa

YUCJIICHHOCTU NOMYJsUUU UHDY30puu-Ty penbkuy, «IlunieBplie nenm.

Jlabopamopnuvie u npakmuueckue paoomol:
JlaGopatopnast pabora No 3. «Mopdonoruyeckue OCOOCHHOCTH pacTEeHUMN

13 pa3HbIX MECT OOUTAHUS.
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JlabopaTopHas pabotra Neo 4. «BnusHue cBera Ha pOCT M pPa3BUTUE YEPEHKOB
KOJIEyCay.
[Tpaktuyeckas padora Ne 2. «lloacuéT mIOTHOCTH MOMYJISAIMIA Pa3HBIX BHUIOB

pacTEHUI.

Tema 4. CooluiecTBa ¥ IKOJIOrMYECKHE CHCTEMbI
CooOmiectBo  opranu3smMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BUIOBa,
pOoCTpaHCTBEHHas, Tpoduueckas (muimeBas). Buapl-qomuaanTsl. CBsi3u B OMOIICHO3E.
DkoJnoruyeckue cucteMsl (3xocuctemsl). [lonaTrue 00 s3kocucTemMe U GUOreoeHo03e.
OyHKITMOHAIbHBIE KOMITOHEHTBI SKOCUCTEMBI: TIPOIYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopor BeniecTB 1 MOTOK PHEPTUu B 3KocucTemMe. Tpoduueckue (MUIIEBbIE) YPOBHU

AKOCUCTEMBI. [IMnIlIeBbIC LIENU U CETH. OCHOBHBIC ITOKA3aTeJIM YKOCUCTEMBI: 6HOMacca,
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OPOAYKIMSA. DKOJIOTHYCCKHE TMHPAMHUJIBI: TPOIYKIIUHA, YUCICHHOCTH, OWOMACCHI.
CBolCTBa 9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJISIIMS, pa3BuTue. Cykiieccus.

[IpupoaHbie KOCHCTEMBI. DKOCHCTEMBI 03Ep M peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPONOTeHHBIE SKOCHUCTEMBI. ATpPOIKOCUCTEMBI. YpO0IKOCUCTEMBL.
buonornueckoe u X035HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasne kak (akTtop ycToWumBOoCcTH 3KOocucTeM. CoxpaHeHue
OMOJIOTMYECKOr0 pasHOoOOpasus Ha 3emiie.

Yuenne B.W. Bepuanckoro o 6nocdepe. ['panutibl, coctaB u CTpykTypa Onochepsl.
Kuoe BemectBo u ero ¢yHkuuu. OcoOeHHOcTH Ouochepsl Kak TiI00aTbHOM
AKOCHUCTEMBI. J[MHAaMUYecKoe paBHOBECHE U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoThI BEeCTB 1 OMOTC€OXMMHYCCKHE ITUKIIBI DJIEMEHTOB (YTJIepoa, a30Ta).
3oHabHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTtBo B Omocdepe 3emiin. AHTPOTIOTEHHBIE M3MEHEHHsI B Ouocdepe.
['mobanpHBIE SKOIOTHYECKHE IPOOITIEMBI.

CocymecTBoBaHe MPUPOJLI U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak
OCHOBa yCTOWYMBOCTH Omocdepsl. OCHOBA PAIMOHAIBLHOTO YITPABICHUS MPUPOTHBIMHU

pecypcaMu U UX UCTIOJIb30BaHME. J[oCTIKeHNsT OMOJIOTHN U OXpaHa MPUPOJIBI.

Hemoncmpavuu:

Ilopmpemuwi: A.JIx. Tencnu, B.H. Cykaués, B.. Bepnaackuii.

Tabnuyvr u cxemwi: «llumeBbie nenn», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnpie coobmectBay, «llenmn mnuTanusy, «IKOJIOTHYECKAS THUPAMUIAY,
«buocdepa u denoBek», «IKOCHUCTEMA IIUPOKOJIMCTBEHHOIO Jecay, «IKOCHUCTEMA
XBOWHOTO Jeca», «bruoneno3 Bogoémay, «ArpoueHos», «lIpumepHble aHTPOIOreHHbIE
BO3JCUCTBUS Ha NOpUpoAy», «BaXHeWllne HWCTOYHHUKM 3arpsi3HEHUs BO3JAyXa U
IpyHTOBBIX BoA», «llouBa — BaxkHeilmas cocrtaBisomas Ouochepb», «DaKkTOPhI
nerpaaauuu mouBy, «IlapHukoBsiid 3pPexT», «PaKkTopbl paIrOaKTUBHOTO 3arpsi3HEHUS
ouochepr», «Od1mas crpykTypa 6nocdepni», «Pacrpocrpanenue xu3Hu B Ouochepe»,

«O30HOBBIN 3kpaH O6uochepr», «KpyroBopor yriepona B o6uochepe», «KpyroBopot
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a30Ta B IPUPOACH.

O6opynoBanue: Mojelb-amuIMKauus « Tunuunele OHOLIEHO3b», TepOapuit

«PacturenbHbIe COOOIECTBaY, KOJJIEKIUU «buomeHo3», «BpeauTenn BakKHEHIIMX
CEJTbCKOXO3SIUCTBEHHBIX KYJIBTYp», TepOapuu M KOJUJICKIIMM PACTEHUH M >KUBOTHBIX,
MPUHALIEKAIIME K Pa3HbIM JKOJOTMYECKHMM TpyniaM OJHOro Buaa, KpacHas kuura

Poccuiickoit @enepariuu, n300pakKeHUs] OXPaHIEMbIX BUJIOB PACTCHUH U )KUBOTHBIX.
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INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOT'PAMMBI
ITO BUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIET'O OBPA30BAHUA

Cornacio ®I'OC COO ycranaBnuBaroTcsi TpeOOBaHUS K PE3YJIbTATaAM OCBOEHUS
oOy4JalolUMuUCs  IporpaMM  CpeaHero  o0miero  o0pa3oBaHUsS:  JIMYHOCTHBIM,

MCTAIIPpECAMCTHBIM U IIPCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pPE3yJIbTATOB OCBOCHUA IpeameTra «buomorus»
BBIJICIICHBI CJICAYIOIIUME COCTaBIISIIONINME: OCO3HAHHUE OOYYAIOIMUMHCS POCCHUUCKOMN
rPaXXJaHCKOW HMIAEHTHUYHOCTM — TOTOBHOCTM K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
¥ CaMOOTIPE/ICIICHUIO, HATMINE MOTUBAIIMN K 00YUYEHUIO0 OMOJIOTHH, 1IeJICHATIPABICHHOE
pa3BUTHE BHYTPEHHUX YOCKJICHHM JIMYHOCTHM HAa OCHOBE KIIIOYEBBIX IICHHOCTEH U
UCTOPUYECKUX  TPAAUIMN  pa3BUTUS  OMOJOTMYECKOTO  3HAHUS, TOTOBHOCTH U
CITIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JCATEIBLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMHM, NPHUCYIIMMHU CHCTEME OHOJOTUYECKOTO O0pa3oBaHUs,
HAJIMYHUE DKOJOTUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IETU U CTPOUTH
JKU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE PpE3yNbTaThl OCBOCHMSI mpeamera «buonorus» pocrturaroTcs
B E€IUMHCTBE YYEOHOM W BOCHUTATEIbHOW JIESITEIHBHOCTH B  COOTBETCTBUHU C
TPAAUIIUOHHBIMU POCCUUCKUMH COLIMOKYJIbTYPHBIMU, HUCTOPUYECKUMH M JYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMH, TMPUHATHIMH B OOIIECTBE MpaBUIaMd U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIlECCaM CaMOIIO3HAHMS, CaMOBOCHUTAHUS U
CaMOpPa3BUTHs, PA3BUTHS BHYTPECHHEW ITO3ULMHU JIMYHOCTH, IMATPUOTHU3MA, YBAXKCHUSA
K 3aKOHY W TNPaBOINOPAJKY, YEJIOBEKY TpyJa WU CTapuIeMy IOKOJICHUIO, B3aMMHOIO
YBOKEHUS, OEpEKHOrO OTHOUIEHUS K KyJIbTYPHOMY HACIEIUIO M TPAJAULUAM
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickonn denepanuu, OpUpoOAE U OKPYKAOUIEH
cpene.

JIngHOCTHBIE PE3yIbTaThl OCBOSHHS Y4eOHOro mpeameTa «BbHOJOTHSY TOKHBI
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OTpaXXaTh  TOTOBHOCTh W  CHOCOOHOCTH  OOy4YalOIIUXCA  PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOM BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIU/, TO3UTUBHBIX BHYTPEHHUX YOCXKICHUH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IEHHOCTSIM POCCHICKOrO0 OOIIECTBa, paCIIMPEHUE >KU3HEHHOrO OINbITa U OIbITa
JEATEIBHOCTH B TMPOLIECCE pea3allMi OCHOBHBIX HAIpPaBJICHUM BOCHHUTATEIbHOU

ACATCIIBHOCTHU, B TOM YHCJIC B 4aCTH:

1) rpa:kaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKJIAHCKOH MO3UIIMH OOYYaloIIerocs KaK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEW, yBa)KCHHE 3aKOHA

U TIPABOTIOPSIIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOW MEATEIBHOCTH TMPHU CO3IaHUU YUCOHBIX
MIPOCKTOB, PEIICHUH YYCOHBIX M MTO3HABATEIBHBIX 3a/7a4, BHITIOJHEHUN OMOJIOTHYECKHUX
IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEEATh COOCTBEHHYIO IMO3HUIMI0 MO OTHOILICHHWIO K SIBICHHUSIM
COBPEMEHHOM KU3HU B OOBICHSTH €€;

YMEHUE VYYHUTHIBATh B CBOUX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIFOACH C pPa3HBIMH YOCKICHUSMHU, KYJIbTYPHBIMH IIEHHOCTSIMHU H
COIMAJTBHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIECCE COBMECTHOTO BBIMTOJIHEHUSI YICOHBIX,
MO3HABATENLHBIX U MUCCIICAOBATEILCKUX 3a/1a4, YBAXKHUTEILHOTO OTHOIIECHUS K MHCHHIO
OTITMIOHEHTOB TIPU 00CYKJICHUH CIIOPHBIX BOTIPOCOB OMOJIOTUYECKOTO COACPKAHUS;

T'OTOBHOCTHB K FYMaHHTapHOﬁ u BOHOHTépCKOﬁ JACATCIIbHOCTH,

2) maTpUOTHYeCKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh POCCUUCKON TPaX)AAHCKOM MJIEHTUYHOCTH, NATPUOTU3MA,
YBOXKEHMS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH nepen PoauHoM, ropmoctu
32 CBOM Kpal, CcBOIO PoauHy, CBOM S3BIK M KYJbTYpPY, NPOLIJIOE M HACTOsLIEE
MHOTI'OHAIIMOHAJIBHOro Hapoaa Poccuy;

LHEHHOCTHOE OTHOIIEHUE K IMPUPOAHOMY HACJIEAWI0 W MaMSATHUKAM IPUPOJBI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPY/IE;

CHOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUNCKUX YUEHBIX B CTAHOBJICHHE M PA3BUTHUE
OMOJIOTUH, TIOHUMAHMS 3HAYECHHs] OMOJIOTMH B MO3HAHUU 3aKOHOB MPHUPOIbI, B JKU3HU
YeJI0BEKa M COBPEMEHHOI'O O0ILIECTBA;

uaeiiHas yOeXAEHHOCTh, TOTOBHOCTh K CHyKeHHIO u 3amure OTedecTsa,

OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

OCO3HaHME JTyXOBHBIX LICHHOCTEH POCCHIICKOTO HapoJa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, THYECKOTO TTOBEICHNUS,
CIIOCOOHOCTh OIIEHMBATh CHUTYyallMi0 W TMPUHUMATh OCO3HAHHBIC PEIICHHUS,

OPUCHTHUPYACHh HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI M ICHHOCTH,
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OCO3HaHHE JUYHOIO BKJIaJa B IOCTPOEHUE YCTOMYUBOIO OYAyLIEro;
OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATHSA HEHHOCTEH CEeMEWHOW XKM3HU B COOTBETCTBHH C TPAIULIUSIMHU

HaponoB Poccuu;

4) 3CTeTHYEeCKOT0 BOCIIMTAHUS:
ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas O3CTETHKY ObITa, HAYyYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPy, OOIIECTBEHHBIX OTHOIIECHUIH;
MMOHMMAaHUE AMOIMOHAIBLHOIO BO3JCUCTBUSL KUBOW NPUPOJLI U €€ ILEHHOCTH;
TOTOBHOCTB K CAMOBBIPAKEHHIO B Pa3HBIX BUaX UCKYCCTBA, CTPEMJICHHUE TIPOSIBIIATH

KadycCTBa TBOp‘ICCKOfI JIUYHOCTH,
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5) pusuyeckoro BocnMTAHHMS, (POPMHUPOBAHUA KYJbTYPbl 310POBbA H
IMOLMOHAJIBHOIO 0JIArONOJIY YU

MMOHMMAaHUE W pean3allysl 3JI0POBOTO M OE30IacHOro 00pas3a >KH3HH (370pPOBOE
MUTaHWE, COOJIOJIEHUE TUTUEHWYECKUX MPaBWI U HOPM, COalaHCHUPOBAHHBIN PEKUM
3aHSITHIN M OTZIbIXA, peryisipHas (pu3ndeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (U3MYECKOMY U TCUXUYECKOMY
310POBBIO;

MOHUMAaHUE [EHHOCTHU MPaBWJI WHANBUIYATBHOTO U KOJUJIEKTHBHOTO O€30TacHOTO
MOBEJICHUS B CUTyallUsX, YTPOKAOIINX 3J0POBBIO U )KU3HH JIFOACH;

OCO3HAHHUE TMOCIEJACTBUI U HENPUATHS BPEIHBIX MNPUBBIUCK (yHoTpeOIeHUs

AJIKOTOJIs, HAPKOTHUKOB, KypEHHs);

6) Tpya10BOIro BOCIMTAHMS:

TOTOBHOCTb K TPY/y, OCO3HaHHE IIECHHOCTH MacTepCTBa, TPYAO0TI00HE;

TOTOBHOCTh K AKTUBHOM JI€ATEIBHOCTHM TEXHOJOTMYECKOM U  COLMAJIbHOU
HApPaBIEHHOCTH, CIMOCOOHOCTh WHHUIMUPOBATH, IUIAHHPOBATh U CaAMOCTOSITEIHHO
BBITNOJIHATH TaKyIO JESTEIbHOCTb;

UHTEpEC K pa3IudyHbIM cdepaM TpodhecCHOHATBHOW AESITENbHOCTH, YMEHHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyayled mpodeccuu U pearn3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC TITAHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00Opa30BaHUIO U CaMOOOPA30BAaHUIO HA MPOTSKEHUU

BCEH JKU3HU;

7) 3K0JI0rHYEeCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKU I1EJeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK HMCTOYHHKY >KU3HU
Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHWE  YPOBHS  DKOJOTUYECKON  KyJNbTYphl: MPUOOPETEHHE  OIbITa
IJIAHUPOBAHUSI MTOCTYNKOB U OLICHKH MX BO3MOXHBIX MOCJIEACTBUNA AJISI OKPY Karolen
Cpelbl;

OCO3HAHUE TJIO0ATBHOTO XapakTepa OJKOJOTHMYECKHUX TMpodseM U NyTed ux
peleHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUU OUOJIOTHHU 3HAHUS U
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YMEHUS MIPU PELIEHUU NPOOJEM, CBA3AHHBIX C PAlMOHAIBHBIM MPUPOIONOIb30BAaHUEM
(cobmrofeHne TpaBWJI TIOBEACHHS B TPHUPOJE, HAMPABICHHBIX HA COXpPaHEHUE
pPaBHOBECHS B DKOCHUCTEMaX, OXpaHy BUAOB, IKOCUCTEM, Onochepshl);

AKTUBHOE HENPUATHE JEHUCTBUM, NPUHOCIIIMX BpEX OKPYKAIOLIEH IPUPOIHOU
cpene, yMEHHE TMPOTHO3MPOBATH HEOJIArONMPUATHBIE SKOJOTUYECKHUE TOCIECTBUS
MPEANPUHUMAEMBIX ICMCTBUI U MPEIOTBPALIATh HUX;

HAJIMYWE PA3ZBUTOTO HKOJIOTUYECKOIO MBIIUICHUS, 3KOJOTMYECKON KYJbTYpHI,
ONBITA JESITEIBHOCTU SKOJOTMYECKOM HAINpPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMH B II03HABATEJIIbHOW, KOMMYHUKATUBHOW W COLMAJIBbHOM IPAKTHKE, TOTOBHOCTH

K YYaCTHIO B TPAKTUYECKOM JESITEIIBHOCTH YKOJIOTHYECKON HAPaBICHHOCTH;
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8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOINECTBEHHOW IPAKTHKH, OCHOBAHHOTO HA JHAJIOTe KYJIBTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YUTATEIbCKOM KYyJIbTYpbl Kak CpeIcTBa
B3aMMOJICUCTBHS MEXKTY JIFOABMU U TIO3HAHUS MHUPa;

NOHUMaHUE crienuPUKU OMOJIOrMH KaK HayKd, 0CO3HAHUs €€ poiu B JOPMUPOBAHUU
paIMOHAILHOTO HAYYHOTO MBINIICHUS, CO3JaHWW IEJTOCTHOTO TIPECTaBICHUS
00 OKpY’KarIIleM MHUpPE Kak O €IMHCTBE MPUPOJIbI, YeJIOBEKAa U OOIIEeCTBa, B TTO3HAHUU
IPUPOAHBIX 3aKOHOMEPHOCTEH M PpEIIEHWH TMPOOJIeM COXPaHCHHUS MPUPOTHOTO
paBHOBECHSI,

yOeKIEHHOCTh B 3HAYMMOCTU OHMOJOTUM JUISI COBPEMEHHON IMBWJIM3AIUU:
oOecrieueHrss HOBOTO YPOBHS pa3BUTHUS MEIUIMHBI, CO3JaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYpPCHBbIE MPOOJIEMBbl Pa3BUTHS YEIIOBEUYECTBA,
MOWCKA IMyTeHd BBIXOAA W3 TJOOATBHBIX DKOJOTHYECKUX MpobjeM u olecreueHus
nepexofa K YCTOMYHMBOMY pPa3BHUTHIO, PAIMOHATLHOMY HCIOIB30BAHUIO MPHUPOTHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B TOJYYCHHH OMOJOTUYECKHX 3HAHWUU B IEISIX MOBBIMICHUS
o0Ime KyJIbTyphl, €CTECTBEHHO-HAYYHOH TpPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(GYyHKUIHMOHATBHOM TIPAMOTHOCTH  OOydamommxcsa, G(OopMUpyeMOH MpU HU3YUYEHUU
oumonoruw;

MOHUMAHKE CYIIIHOCTH METOJIOB IMO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH HCIIOJIh30BaTh MOJIy4acMbIe 3HAHUS JIJIs aHAIM3a U OOBSICHEHUS SBIICHUN
OKPY’)KaIOIIET0 MHpa W TMPOUCXOASIIMMX B HEM W3MEHEHUW, yMEHHUE JelaTh
000CHOBaHHBIE 3aKJIIOUEHHMS] HAa OCHOBE HAYYHBIX (DAKTOB W HUMEIOIIUXCS JAHHBIX
C TICJTBIO TIOJTYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO UCTIOIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJIS PEIICHUS
po0JIeM B pealibHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JEATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH

IMPOCKTHYIO U UCCICAOBATCIILCKYIO JCATCIIbHOCTh HHANUBUAYAJIBHO U B I'PYIIIIC,

38



TOTOBHOCTh M CITIOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHUIO U CaMO00pPa30BaHUIO,
K aKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HaHU MO0 OUOJIOTHUU B COOTBETCTBHH C KU3HCHHBIMU

NOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJ/IBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOSHMsI ydeOHoOro mnpeaMera «buonorus»
BKJIFOYAIOT: 3HAYMMBIE i1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIpEAMETHbIE) OOIIeHAYyYHbIE TMOHSATHSA, OTpaXarolue
LEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa U CIENU(PUKY METOI0B MO3HAHUS, UCTIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKaX (BEIECTBO, YHEPTHUs, SIBICHUE, MPOLECC, CUCTEMA, HAYUYHBIH

dbakT, NOPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIOBaHUE,
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HAOJTIOICHNE, M3MEPEHUE, IKCIIEPUMEHT U APYTHX ), YHUBEPCAIbHBIC yIeOHBIC TCUCTBUS
(mo3HaBaTeNbHbBIE, KOMMYHUKATUBHBIE, pEryJsITUBHBIC), o0ecreunBaroIme
dbopMmupoBaHre (PYHKIIMOHATHHOW TPAMOTHOCTH W  COIMAIBHOW KOMIICTCHITUU
oOyyarommxcs, CIIOCOOHOCTH 00yJaroIuxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXIUCIUTUTMHAPHBIC, MHPOBO33PEHUYECKHE 3HAHWS W YHHUBEpPCAIbHBIE YUYcOHBIC

JCUCTBHUS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

Ilo3HaBaTe/ibHbIE YHHBepPCAJIbHbIE y4eOHbIe HelCTBHUS
ba3oBble J1oruyeckue AeMcCTBUS:

CaMOCTOATENBHO (HOPMYJIUPOBATh U AKTYaJU3UPOBATh MPOOIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh P OCBOCHUU 3HAHUI MPHUEMBI JIOTHYECKOIO MBIIUIEHUS (aHAIU3a,
CUHTE3a, CpaBHEHU, KiIaccuukamum, 000011eHUs ), PACKPBIBATH CMBIC OMOJIOTHYECKHUX
NOHATUM (BBLACIATh, MX XapaKTEpPHbIE MPU3HAKHU, YCTAHABIMBATh CBA3U C JPYTUMH
MOHATHUSMU);

ONPENEIATH LENH AESITENbHOCTH, 33/1aBasi MapaMeTPhbl U KPUTEPUHU UX JOCTHKECHUS,
COOTHOCHUTB PE3YyJIbTAThI I€ATEIbHOCTH C MOCTABJIEHHBIMU LENSIMU;

MCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHS sl 00BsACHEHUS (PAKTOB U SIBICHUHN KUBON
PUPOIBI;

CTPOUTH JIOTUUECKUE PACCYX JEHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 110 aHAJIOTUN),
BBUSIBJISITh  3aKOHOMEPHOCTH U TMPOTHUBOPEUYUST B PacCMaTPUBAEMBIX SIBICHUSIX,
(GbOopMyIMpPOBATH BHIBOJIBI U 3aKITIOUYEHUS;

MPUMEHATh CXEMHO-MOJIEJIbHBIE CpPEJICTBA I MPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUN
Pa3HOTr0 PO/Jia, BBIABJICHHBIX B PA3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAaH pEIIEHUS MpoOJeMbl C Y4ETOM aHajdn3a HMMEIOIIUXCS
MaTepUaIIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb, OLICHUBATh COOTBETCTBUE pPE3YJbTAaTOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUHN JEATENbHOCTH;

KOOPJMHUPOBATh U BBHINOJHATH PabOTy B YCIIOBUSAX PEaTbHOTO, BUPTYaIbHOTO U
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KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATh KPCAaTHBHOC MBIIIJIICHHC ITPH PCIICHUHN JKN3HCHHBIX HpO6JIeM.

ba3oBble ucciieqoBaTe1bCKue 1eiiCTBUA:

BIIQJICTh HABBIKAMH Y4Y€OHO-MCCIEAOBATENICKOM M TPOEKTHOW JesATEIbHOCTH,
HaBbIKAMM pa3pelieHus NpoodiieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY
MIOMCKY METOJOB PEUICHHS] MPAKTUYECKUX 33Ja4, NPUMEHEHUIO PA3JIMYHBIX METOJIOB
IIO3HAHUS;

WCIOJIB30BaTh Pa3JIMYHbIE BUBI IEITEIBHOCTH 110 ITOJIYYEHUIO HOBOT'O 3HAHUS, €TO
WHTEpIIpeTaluU, MPeoOPa30BaHUIO0 U IPUMEHEHUIO B YUCOHBIX CUTYAIUSIX, B TOM YHCIIC
IIPY CO3/IaHUH YICOHBIX U COIUATBHBIX TTPOCKTOB;

dbopMHpOBaTh HAy4YHBIA THUIl MBIIUICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHEH,

KJIIFOYCBBIMU ITIOHATHUAMHU U METOOdAMHU,
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CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 331a41 B 00pa30BaTEIbHON IEATEIbHOCTH
Y J)KU3HEHHBIX CUTYaLUAX;

BBISIBJIAITh PUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIM3UPOBaTh 33/1auy, BbIIBUTATh
TUINOTE3y €€ pelIeHUs, HAXOUTh apIYMEHTHI JUIsl JOKA3aTeIbCTBA CBOUX YTBEPKICHUM,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBAaTh MOJIYYCHHBIE B XOJE PELICHHs 3aJaud Pe3yJIbTaTbl, KPUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCThH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

J1aBaTh OLICHKY HOBBIM CUTYAaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYUIECTBJIATH LIeJIEHANPABIEHHBIHN MOUCK IEPEHOCA CPEACTB U CIIOCOOOB JIEHCTBUS
B ITPO(PECCHOHATILHYIO CPENY;

yMETh [EPEHOCUTh 3HAHUS B IIO3HABATENIbHYI0O M MPaKTUYECKYyl0 OO0JacTh
AKU3HEJEATEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 00JaCTeH;

BBIJIBUT'aTh HOBBIE UJIEH, NTPEAJIaraTh OPUTMHAIBHBIE TIOJIXO/IbI M PEILICHHUS], CTABUTh

HpO6HGMLI " 3ala4i, JOITYCKAOMUC AJIbTCPHATUBHBIC PCIICHUA.

Pab6ora ¢ unpopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHbIX MCTOYHHMKAX HH(popMmanuu (TeKcTe y4eOHOro
ocoOusi, HAyYHO-TIOMYJISIPHOM JIUTEepaType, OMOJIOTrMYECKUX CI0OBApSX U CIIPABOYHHUKAX,
KOMIBIOTEPHBIX 0a3ax JdaHHbIX, B VHTepHere), aHanu3upoBaTh WHGOPMAIIUIO
Pa3UYHBIX BUAOB U (DOPM MPECTABICHUS, KPUTUUECKU OIICHUBATH €€ JIOCTOBEPHOCTD U
HETPOTHBOPEYUBOCTD;

(bopMyIIMpOBaTh 3aIIPOCHI U MPUMEHSTH Pa3IMYHbIE METOBI IIPH OUCKE U 0TOOpE
Oouosornyeckoi nHGOpMaIKI, HEOOXOIUMOM JIJIsl BBITIOJIHEHUS YUeOHbIX 3a/a4;

npuoOpeTaTh  ONBIT ~ HWCHOJB30BaHUS  HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEpIIEHCTBOBATh KYJbTYpPY AKTHUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOATENLHO BBIOMPATh ONTUMAIIbHYIO (OPMY MpeCTaBICHUS OMOIOTMYECKOM
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

WCIIOJIB30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJICTBA MPU paboTe ¢ OMOIOTHYECKOM

uHpopMaIMel: TPUMEHSITh XUMHYECKUE, (PU3NYECKHEe M MAaTeMAaTHYeCKHe 3HAKH U
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CUMBOIJIbI, (OpMYJIbI, a00pEeBUATYPY, HOMEHKIIATYPY, UCIIOJIb30BATh U MPEOOPa30BHIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEJICTBA HATJIAIHOCTH;
BJIaJICTh HABBIKAMHU PACIO3HABAHUSI U 3alUTHl UHPOpMaUU, UHGHOPMALMOHHON

0€30MaCHOCTH JIUYHOCTH.

KoMMyHUKAaTHBHbIE YHHBEpPCAJIbHbIE y4eOHbIe eilcTBUs
OoOmenue:

OCYILIECTBJISITh KOMMYHHUKAIIUU BO BceX cdepax >KHU3HU, aKTUBHO y4acTBOBATH
B JIMAJIOTe WM JUCKYCCHH II0 CYIIECTBY OOCyXaaeMoil TeMbl (yMEHHE 3aJlaBaTh

BOITPOCKHI, BBICKA3bIBATb CYXXACHHUS OTHOCHUTCIbHO BBIITOJTHCHUSA npeﬂnaraeMoﬁ 3aga4du,

43



YUYUTBHIBATh UHTEPECHI U COTIACOBAHHOCTh MO3UIIMI JIPYTrUX YYACTHUKOB JHAJIOra WU
JIUCKYCCHH);

pacno3HaBaTh HeBepOaJbHbIE CpeAcTBa  OOLIEHUs, [MOHUMATh 3HAYCHHE
COIIMATIbHBIX 3HAKOB, MPENOCHUIOK BO3HUKHOBEHHUS KOH(MJIUKTHBIX CUTyallud, YMETb
CMATYaTh KOH(GIUKTHI U BECTH MEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CcHOocOOaMHM OOIIEHUSI W B3aWMOJICUCTBUS, MOHUMATh
HAMEPEHUSI IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHHE K COOCCEAHUKY U
B KOppPEKTHOU (popme hopMyIHUpOBATH CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIH30BAHUEM SI3BIKOBBIX

CpPEICTB.

CoBMecTHAS 1€ATEJIBHOCTD:

MMOHMMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUAYAJIbHOU PaOOTHI
IIPY pelIeHUN OMOJIOTUYECKON MPOOIEMbI, 000CHOBBIBATh HEOOXOUMOCTH IPUMEHEHUS
IpynmnoBsIX (JOPM B3aUMOJIEHCTBUS MPHU PellIeHUH yueOHOM 3a/1au;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUI € YUETOM OOIINX HHTEPECOB
¥ BO3MOXKHOCTEH Ka)KJI0TO YieHa KOJUICKTHUBA;

MIPUHUMATh LETTM COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBAThH
JIEUCTBUA 110 €€ NOCTUKEHUIO: COCTABIIATH IUIAH IEMCTBUM, PACTIPENEIISITh POJIU C YUETOM
MHEHUW y9aCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXKJIOT0 y4YacTHHMKA KOMAaHJbl B OOIIUI
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejJiaratb HOBBIE IPOEKTHI, OLEHUBATh UAEU C T[O3UIUU HOBH3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh MO3UTUBHOE CTPATETUYECKOE MOBEACHHUE B PA3IMUHBIX CUTYyaIUsX,

IIPOSABJIATL TBOPUCCTBO U B006pa)KCHI/Ie, OBITH WHHUIHMATHUBHBIM.

PeryisiTuBHbBIE YHMBepcaJbHble YuyeOHbIe JeiicTBUS
Camoopranu3anus:
WCIIOJIB30BaTh OWOJIOTUYECKUE 3HAHUS IS BBISBICHHS MPOOJeM M UX pEIICHUs

B XKU3HCHHBLIX U y‘-IC6HBIX CI/ITyaI_[I/IﬂX;
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BBIOMpATh HA OCHOBE OMOJIOTHYECKHUX 3HAHUM 11EIE€BbIE U CMBICIIOBBIE YCTAHOBKH B
CBOUX JICUCTBUSX U MOCTYIKAX [0 OTHOIIEHUIO K KMBOM MPUPOJIE, CBOEMY 310POBBIO U
3I0POBbIO OKPY>KAIOIINX;

CaMOCTOSITEIbHO ~ OCYILIECTBIJISITh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBISIThH
npoOiemMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/ladyd B 00pa3oBaTENbHOMN
NESATEIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOATENLHO COCTaBIATH IJIAH PEIICHUS MPOOJEMBI ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuIupsiTh paMKH yu4eOHOTo IIpeAMeTa Ha OCHOBE JTUYHBIX MIPEANOYTCHUI;

JieNiaTh OCO3HAHHBIA BBIOOP, APryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTH

3a pelICHuE;
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OLICHUBATh MPUOOPETEHHBIHN ONBIT;
croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO HIMPOKON 3PYIULMH B Pa3HbIX
0o0NacTsAX 3HAHUM, IMOCTOSHHO TMOBBIINIATH CBOM OOpa30BaTEIbHBIM W KyJIbTYPHBIH

YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIIGHKY HOBBIM CHUTYallMsiIM, BHOCHUTb KOPPEKTHBHI B JIESITEIBHOCTD,
OIICHUBAaTh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BIIAJICTh HABBIKAMHU TO3HABATEILHON pe(IIeKCMU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUN U MBICTUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJIb30BAThH
npuéMbl pedIeKCUU AJIsl OLICHKU CUTYaIllH, BEIOOpA BEPHOTO pElICHUS;

yMETb OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

I[IPUHHUMATb MOTHUBBI 1 aPT'YMCHTBI APYTUX IIPU aHAJIN3C PC3YJIbTATOB JACATCIbHOCTH.

IIpunsiTHe ceds U APyrux:
NpUHUMATh ce0s1, TOHUMAsi CBOU HEJOCTATKU U JJOCTOMHCTBA,
IPUHUMATh MOTUBBI M apTYMEHTHI IPYTUX [IPU aHATN3€ PE3YIbTAaTOB ACSTEIbHOCTH;
IPU3HABATH CBOE MPABO M MPABO APYrUX Ha OMIMOKHU;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUDP C IMO3UIHH APYT'Oro 4YCJIOBCKA.

NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mporpammbl COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKJIIOYAIOT creuuduueckue ajig ydeOHoro npeamera «buonorus» HaydHble
3HaHHA, YMEHUS M CrIocoObl JEMCTBMI 1O OCBOCHHIO, HWHTEPIPETALMU U
npeoOpa3oBaHUI0 3HAHWM, BUABI JIEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWW B Pa3IUYHBIX YYEOHBIX CHTyalMsX, a TaKKe B peaJbHBIX
KU3HEHHBIX CUTYyallUsX, CBS3aHHBIX C Owuosnorueid. B mporpamme mnpeameTHbIe

pe3yJIbTaThl MPEACTABIICHBI IO TOJaM 00yUCHHUS.

[IpeameTHbIE pe3ysIbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10 kiiacce

AOJIKHBI OTPA’KaTh:
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c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIU OMOJIOTUH B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI
MUpa UM HAy4YHOTO MHPOBO33pPEHHUSA, O BKJIAJE POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
OuosoroB B pa3BuTHE OHONOrMH, (YHKIUMOHATBHOW TPaMOTHOCTH YeJOBEKa
JUISL PELLICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBAaTh COJIEpKaHUE OMOJIOTMYECKMX TEPMHHOB M MOHATHIA: KU3Hb,
KJIETKa, OpraHu3M, MeTaboin3M (0OMEH BELIECTB U MpEeBpallleHue SHEPruu), TOMEOCTas3
(camoperynsiius), ypOBHEBasi OpraHu3alisi >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHUE
(penpoyKuusi), HaClAeACTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHUE u3JlaraTh  OMOJIOTUYECKHE TEOpuH  (KJIETOYHas, XpPOMOCOMHas,

MyTallMOHHAsI, EHTpaJIbHAs JOTMa MOJEKYISIpHOU Ouoiorumn), 3akoHsl (I'. Mennens,
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T. Moprana, H.W1. BaBunosa) u ydyeHus (0 LHEHTpax MHOTrooOpasusi U MPOUCXOKACHUS
KyJIbTypHbIX pacteHuii H.M. BaBumnopa), ompenensiTb TpaHUIBI MX MPUMEHUMOCTH
K )KUBBIM CUCTEMaM;

yMEHHE BIAJETh METOJaMU HAy4yHOro IO3HAHUS B OWOJIOTMU: HAOIOJIEHUE U
OMHMCAHUE >KUBBIX CHUCTEM, MPOLECCOB M SBJIICHUW, OpraHu3alnus W TpPOBEICHUE
OHMOJIOTUYECKOTO SKCHEPUMEHTA, BBIJIBHKEHHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH
MEXAY HCCIEIyeMbIMH BEIMYMHAMHU, OOBSICHEHHUE TMOJYUYEHHBIX PpPe3yJbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUl M 3aKOHOB, YMEHHE JelaThb BbIBOJbI
HA OCHOBAHMM ITOJYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KIETOK MPOKAPUOT
U DYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHAa BEUIECTB M IMPEBPALICHUS SHEPIUUM B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTEe3a, MUTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHMSI, HHIMBUIYaJIbHOIO pa3BUTHUSI OpraHu3Ma (OHTOI€HE3);

yMEHUE TMPUMEHATh TOJyYEHHbIE 3HAHUS Uil OOBICHEHHS OHOJOTMYECKHX
IPOLIECCOB U SIBJICHUM, JUJISl IPUHATHS NPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM KU3HU
C LIeJIbI0 oOecredeHrs: 0€30IacCHOCTH CBOETO 3/I0POBbSI U 3/I0POBbsI OKPYKAIOIIUX JIFOACH,
COOJNIOJIEHHMST HOPM TpaMOTHOIO TIOBEJEHUS B OKpYy)Karolleil NpUpoOaHON cpene,
NOHUMaHHE HEOOXOJMMOCTH HUCIOJIB30BAaHUS JOCTH)KEHUN COBPEMEHHOH OMOIIOTHH U
OMOTEXHOJIOTUM JIsl pallUOHATBHOTO MPUPOIONOIb30BAHUS;

YMEHHUE pellaTh 3JIEMEHTApHbIE F€HETUYECKUE 3aJa4l Ha MOHO- M JUTHOpPUIHOE
CKpEIlIMBaHUE, CLEIJICHHOE HACJIEJI0BaHUE, COCTABIATH CXEMbl MOHOTHOPUIHOIO
CKpEILIUBaHUsA JIJIs IPEACKA3aHNs HACIEA0BaHU IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBINOJIHATH JJA0OPAaTOPHBIE U MPaKTUYECKHUE padOThl, COOMIOAATh MpaBUiia
pu paboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHUE  KPUTHYECKM  OIEHMBAaThb M  HMHTEPIPETUPOBATh  MH(OOpPMAILUIO
OHMOJIOTMYECKOTO COJIEpPKAHUS, BKIIOUYAIOIIYIO NCEBIOHAYYHBIE 3HAHUS U3 Pa3IUYHBIX
UCTOYHUKOB (CpeICcTBa MAaccOBOM HH(OpMAIMK, HAYyYHO-TIOMYJISPHBIE MaTepuabl),
STUYECKUE AaCMEKThl COBPEMEHHBIX HCCIEIOBaHUW B OHMOJOTUHM, MEIULIHUHE,

OMOTEXHOJIOTHH;

48



YMEHHUE CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIIEHHs, 00001as
Ouosornueckyo MHGOPMAIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh

NOHATUIHBIN anmapat OMOJIOTHH.

[IpeameTHBIC peE3ynbTaThl OCBOCHUS y4eOHOro mpeamera «buonorus» B
11 kacce 10TKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIU OMOJIOTHUH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI
MUpa ¥ HAyYHOTO MHPOBO33PEHHUSA, O BKIAJE POCCUUCKUX W 3apPYOCKHBIX yUEHBIX-
OMOJOTOB B  pa3BUTHE OuoOJIOTHH, (YHKIIMOHAJIBHOM T'PAMOTHOCTH 4YeJIOBEKa

AJI1 pCIICHUS JKU3HCHHBIX 3a71a4;
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YMEHUE PaCKphIBaTh COJACpKaHWE OWOJOTHYECKUX TEPMHUHOB W TOHSTHUH: BUI,
NOMyJISAKsA, TeHO(POHM, DOBOJIONMUA, JBIKYyIIME CHIbl ((aKTOpbl) HSBOIIOIUH,
MIPUCTIOCOOJICHHOCTh ~ OPTaHW3MOB, BHJI000pa30BaHHUE, 3SKOJOTHUYECKHE (PaKTOPHI,
IKOCUCTEMA, MPOJYIEHThI, KOHCYMEHTBI, PEAYILICHTHI, IIEMU MUTAHUS, DKOJIOTHYECKas
nMpamMujia, OuoreoleHos, ornocdepa;

yMEHHE M3JIaraTh OWOJIOTHYECKHE Teopuw (dBojtonmoHHas teopus Y. J[apBuHa,
CUHTETUYECKass TEOpUsl DBOJIONMH), 3aKOHBI W 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxoactea K.M. bspa, depenoBaHusi TJIABHBIX HAaNpaBICHUNW W MYTEH HBOIIOLUU
A.H. Cesepmioa, yuenus o 6uochepe B.M. BepHaackoro), onpeaensaT rpaHUIBI UX
MPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHUE BIAACTh METOJaMH HAy4YHOTO ITO3HAHHMsSI B OWOJIOTHHU: HAONIOACHHUE U
OMHCAHUE >KUBBIX CHUCTEM, TPOIECCOB W SIBIICHUW, OpraHW3alus W TMPOBEICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJIBU)KEHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH
MEXAY WCCICIyEeMbIMH BEIWYMHAMHU, OOBSICHEHHUE TMOIYYEHHBIX PE3yJbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX TMOHSTHHA, TEOPHUl W 3aKOHOB, YMEHHE JelaTh BBIBOJbI
HA OCHOBAHHH ITOJTYYEHHBIX PE3YJIhTATOB;

YMEHHUE BBIJICTSTh CYIIECTBEHHBIC MMPU3HAKN CTPOCHUSI OMOTOTHIECKUX OOBEKTOB:
BUJIOB, TMOMYJISALMMA, MNPOAYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OMOI€OLIEHO30B U
9KOCHUCTEM, OCOOEHHOCTH TIPOIIECCOB: HACIEACTBEHHON M3MEHUYNBOCTH, €CTECTBEHHOTO
otOopa, BU000pa30oBaHus, MPUCIIOCOOJIEHHOCTH OPTaHU3MOB, JIEUCTBHS SKOJIOTHIECKUX
(GakTOpOB Ha OPraHMW3MBI, MEPEHOCA BEIIECTB M IIOTOKA DHEPTUUM B DKOCHUCTEMAX,
AHTPOIIOTCHHBIX U3MEHEHHUI B 9KOCHCTEMAaX CBOEH MECTHOCTH, KPyTOBOPOTA BEIIECTB U
OMOreoXMMHUYECKUX IUKIIOB B Ouocdepe;

yMEHUE TPUMCHATHh TIOJYYCHHBIC 3HAHUSA I OOBSICHCHUS OHOJIOTMYECKUX
MIPOLIECCOB | SIBIICHUM, JIJISl MPUHATUS PAKTUYSCKUX PEIICHUN B TTOBCETHEBHOM KU3HU
C LIeIbI0 00ecTieyeHHs 0€30IaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPYKAIOUINX JIFOICH,
COOIO/ICHNST HOPM TPaMOTHOTO TIOBEICHUS B OKPY)KAIOIIEH TPUPOTHOU Cperne,
NOHUMaHUE HEOOXOAMMOCTH UCTIOIb30BAHUSI JOCTHKEHUN COBPEMEHHON OMOIOTUN TSt
PaIrMOHAIBHOTO MPUPOIOTIONE30BAHUS;

YMCHHC pCIIaTb 3JICMCHTAPHBIC OMOJIOrHYECKHE 3aJa4yr, COCTaBJIATb CXCMbI
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MepeHoca BEIeCTB U DHEPTUU B IKOCUCTeMax (LIeTH MUTaHus);

YMEHHE BBINOJHATH J1a00paTOpPHBIE U MPaKTUUECKUEe pabOThI, COONIOATh TpaBUia
npu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0OBAHUEM;

YyMEHUE  KPUTHYECKH  OICHMBAaTh M  HMHTEPIPETUPOBATh  MH(OOpMAIUIO
OMOJIOTMYECKOT0 COAEPKaHUs, BKJIIOYAIOIIYIO MCEBIOHAYYHbIC 3HAHUSA U3 Pa3TUYHBIX
HCTOYHUKOB (CpeIcTBa MaccoBOW HWH(OpMAIMU, HAYYHO-TIOMYJISIPHBIC MaTepuabl),
paccMaTpuBaTh ria00ajgbHbIE HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (HOPMHUPOBATH
MO0 OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as
Oounosiornyeckyro MHGOPMAIUI0 U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO HCMOJIB30BaTh

MOHSATUIHBINA ammapat OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

®denepanbHas padouas nporpamma | buonorus. 10—11 knaccel (0a30BbIN YPOBEHB)

10 KJIACC
Haumenosanue
Ne Kommaectso OCHOBHBIC BUIBI ICITCIILHOCTH
a3JIeIIOB U TEM [IporpammHuoe conepkanue
1/ P 4acoB porp AP 00y4JaroImuxcs

y4eOHOTO npeameTa

Tema 1. buoJiorusi Kak HayKa

1.1

buonorus B cucreme

HayK

buonorus xak Hayka. CBA3u OMOJIOTHH

C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU HayKaMH,
bumocodpure, peaIuruei, STHKOM,
ACTETUKOM U npaBoM. Posib Gnosorun

B (hopMUpOBaHNHN COBPEMEHHOM HAYYHOM
KapTuHbl Mupa. Cuctema OUOTOTHYECKUX
HayK.

Hemoncmpavwuu:

Ilopmpemuwi: Y. [lapsun, I'. Menaens,

H. K. Konbuos, /Ix. Yorcon u ®@. Kpuxk.

PackpbIBaTh copepkaHue TEPMUHOB U
TOHATHI: HAYYHOE MUPOBO33PEHUE,
Hay4Hasi KAPTUHA MUPA, HAYYHBIH METOI,
TUI0TE3a, TEOPUS], METOBI
VCCIICIOBAHMSL.

XapakTepu3oBaTh OMOJIOTHIO KaK HAyKYy,
€€ MECTO U POJIb CPEIH APYTUX
€CTECTBEHHbIX HayK. [lepeunciarsb
paszernbl OMOJIOTHH B COOTBETCTBUE

C 00bEKTaMH U3YUYECHHUS.

Ha3zpiBaTh BaxKHEUIIINE OTPACTU
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®denepanbHas padouas nporpamma | buonorus. 10—11 knaccel (0a30BbIN YPOBEHB)

Tabnuywl u cxemvi: «MeTOIBI TO3HAHUS

YKABOM IIPUPOJIBI»

OMOJIOTMYECKHX 3HAHUM U 3aJ1a4H,

crosimue nepen ouonaorueit X XI B.

1.2

MeTO,IILI ITIO3HaHUA

YKUBOU MPUPOBI

MeTo/1bl TO3HAHUS KUBOK TTPUPOIBI
(HabnrogeHue, SKCIIEPUMEHT, ONTMCaHMUE,
U3MEpeHue, KilaccupuKaIus,
MOJICJTMPOBAHUE, CTATHCTHYCCKA
00paboTKa TaHHBIX).

Hemoncmpavwuu:

PackpbiBaTh coJiepKaHUE TEPMUHOB U
MOHATUI: HAYYHBI METOJ, METOBI
HUCCIIEeIOBaHUS.

XapakTepu3oBaTh OCHOBHBIE METO/IbI

MO3HAHUS )KUBOU IPUPOJIBI: HAOIIOICHUE,

9KCIICPUMCHT, OIIMCAHHUC, U3MCPCHUC,
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®denepanbHas padouas nporpamma | buonorus. 10—11 knaccel (0a30BbIN YPOBEHB)

Tabauywl u cxemwvl: «MeTOIBITO3HAHUS
YKABOM IIPUPOIBI».

Jlabopamophule u npakmuuecxkue
paoomol:

[Tpaktuueckas pabora No 1.
«Hcnosib30BaHuE pa3InyHbIX METOI0B
MIPU U3YYCHUH OUOTOTHIECKUX

00BEKTOBY

KJ1accuduKaius, MoJIeIUMpPOBaHuE,

CTaTUCTHYECKast 00pabOTKa TaHHBIX

HToro yacosB 1o Teme 2

Tema 2. JKuBble cCUCTEMbI M UX OPraHU3ALUSA
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®denepanbHas padouas nporpamma | buonorus. 10—11 knaccel (0a30BbIN YPOBEHB)

2.1

buonorunyeckue
CHUCTEMBI, ITPOLIECCHI

" UX U3YyUYCHHUC

JKuBsbie cuctembl (OMOCHUCTEMBI) KaK
IpeIMET U3yueHus OUOJIOTHH.
OTnuyue )XUBBIX CUCTEM

OT HEOPTraHUYECKOM MTPUPOJIBL.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3aiy OMOCUCTEM:
MOJIEKYJISIPHBIN, OpraHOUIHO-
KJIETOYHBI, OPTaHU3MEHHBIN,
NOMYJISILIMOHHO-BUOBOM,
HKOCUCTEMHBIH (OHO-T€OIIEHOTUIECKUIA),
OorochepHbIi.

Hayxu, nzyuatomnue 6MocucTeMbl
Ha Pa3HbIX YPOBHSIX OpraHU3alHu.
Jemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHBIE

IMPU3HAKH JKU3HN, ((ypOBHI/I

PackpseiBaTh coqiepkaHuE TEPMUHOB U
MOHSATHUH: cUCTEeMa, OMOJIOTUYEeCcKast
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
O0OMEH BeIlleCTB, Pa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTD,
M3MEHYUBOCTD, Pa3IPaKUMOCTbh,
SHEPro3aBUCUMOCTh, YPOBHU
OpraHU3alyy XU3HU (OMOCUCTEM).
XapakTepu3oBaTh MPUHIUIIBI
opraHu3anuu OMOCUCTEM: OTKPBHITOCTb,
BBICOKAS YIIOPSAI0YEHHOCT,
CaMOpETYJISILNS, UEPAPXUUHOCTD.
IlepeuncnsaTh yHUBEpPCAIbHBIE CBOWCTBA
KUBOTO: €IMHCTBO XUMUYECKOTO
COCTaBa, pa3ApakMMOCTh, JTBUKEHUE,

romMeocrTras, poCT 1 pa3BUTHUC,
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®denepanbHas padouas nporpamma | buonorus. 10—11 knaccel (0a30BbIN YPOBEHB)

OpraHu3alyu KUBOU IPUPOIBI».

Mopens mosekynsl JTHK

HACJIeJICTBEHHOCTh, U3MEHYUBOCTb,
ABOJIONHS (TIPUCTIOCOOJICHHE

K U3MCHSFOIIIUMCS YCIIOBUSIM ).
[TpuBOIUTE TPUMEPHI OHOCUCTEM
pa3HOro YPOBHS OpraHU3aIluu U
CPaBHHBATH MPOSIBIICHUS CBOMCTB
YKUBOTO HA Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIC ITPOIIECCHI,
MPOTEKAIoUMe B OMOCUCTEMAX:

O0OMEH BEIIeCTB U MPEBPAIICHUE
SHEPTHH, CAMOBOCIIPOU3BEICHHE,
CaMOpETYJIALNS, Pa3BUTHE.

Cobunroath npaBuiia 6epeKHOro

OTHOILICHUS K KUBOW MPUPOJIC

HToro uacos 1mo teme

1

Tema 3. XuMHYeCKHH COCTAB U CTPOEHHE KJIETKHU
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®denepanbHas padouas nporpamma | buonorus. 10—11 knaccel (0a30BbIN YPOBEHB)

3.1

XMMHUYECKUU COCTAB
kJjeTku. Boga n

MHHCPAJIbHBIC COJIN

XUMHYECKHUMN COCTAB KJIETKH.
XUMHUYECKUE IIIEMEHTBHI:
MaKpO3JIEMEHThI, MUKPOAJIEMEHTHI.
Bona u MuHepaibHbIe BEIIECTBA.
OyHKIMHA BOABI U MUHEPAIBHBIX
BelecTs B KieTke. [lopnepxanue
OCMOTHUYECKOTO OanaHca.
Jemoncmpayuu:

Huacpammur: «Pacnpenenenue
XUMUYECKHUX 3JIEMEHTOB B HEKUBOU

npupojie», «PacnpeneneHre XuMUYeCKUX

PackpbIBaTh copepkaHue TEPMUHOB

Y TIOHATUHN: 3JIEMEHTbI-OMOTEHBI,
MaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI;
MUHEpaJIbHbIE BEIIECTBA, MOJIEKYJIA
BOJIbI KaK JTUIIOJIb, BOJOPOJIHBIE CBSI3U;
ruapopuiIbHbIE U TUAPO(OOHBIE
BELIIECTBA.

Jloka3bIBaTh €IUHCTBO JIEMEHTHOIO
COCTaBa KaK OJIHO U3 CBOWCTB KHUBOTO.
Pacnipenenarb XUuMHUYECKHUE 3JIEMEHTHI

I10 IrpyIIiaM B 3aBUCUMOCTH
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®denepanbHas padouas nporpamma | buonorus. 10—11 knaccel (0a30BbIN YPOBEHB)

3JIEMEHTOB B KUBOU IPUPOJIEN.
Tabauywl u cxemsi: «llepuognaeckas
Ta0JIMIIA XUMUYECKUX DIIEMEHTOB,

«CTpOGHI/IeMOHeKy.HBI BOABD»

OT KOJIMYECTBEHHOTO MPEJICTABUTEIIHLCTBA
B OpPraHU3Me€; XapaKTEpU30BaTh POJIb
OTJICJIbHBIX 3JIEMEHTOB.

BbISIBISTH CBSI3b MEXK]IY COCTAaBOM,
CTPOCHUEMMOJIEKYJIIbI XUMUYECKOTO

COEJIMHEHUS U ero QYHKIUIMH B KIIETKE

3.2

benku. Cocras u

CTpOCHHUE OEIKOB

benku. CocTaB u cTpoeHne 6EIKOB.
AMMWHOKHUCIIOTHI — MOHOMEPHI OEITIKOB.
HezameHnMble U 3aMeHUMBIE
AMUHOKHCIIOTHI. AMHHOKHCIIOTHBIH
COCTaB. YPOBHU CTPYKTYpbI O€IKOBOU

MOJIEKYJIbI (TIe€pBUYHAsS, BTOPUYHAS,

TPETUYHAs U YETBEPTUUHAS CTPYKTYPa).

XUMHUYECKHE CBOMCTBA OCIIKOB.
buonoruyeckue GpyHkIun 6€IKOB.
Hemoncmpavuu:

Tabauyst u cxemot: «CTpoeHUE
MOJICKYJIbI OeTKay.

Obopydosanue: CBETOBOM MUKPOCKOIIL,

PackpeiBath copepkaHne TEPMHUHOB U
MOHATHUH: OCJIKU, TTOJTMMEPHI, MOHOMEPHI,
AMUHOKHUCIIOTHI, IENTUIHAS CBA3b,
TIOJIUTICTITH/I, JICHATYpaITusl.
XapakTepru3oBaTh OCITKH KaK KJIacc
OpPTaHUYECKUX COCAMHCHHUIA;
KJIAaCCU(DHIIMPOBATH UX TI0 CTPOSHUIO
(rmoOymsipubie 1 puOpUILIApHBIE OEIKN),
MIEPEUHCIIATh U XapaKTEPHU30BaTh

byHKIMN OEIKOB
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®denepanbHas padouas nporpamma | buonorus. 10—11 knaccel (0a30BbIN YPOBEHB)

MHKPOITpENapaTsl

33

DepMEHTHI —
OHMOJIOTUYECKUE

KaTaJIn3aTOPhI

®epMeHTBI — OMOJIOTHUECKHE
KaTaJIn3aTOophl.

Crpoenue hepmeHTa: aKTUBHBIH LIEHTP,
cyOcTpaTHas cenuUIHOCTb.
KodepmenTtsl. Butamussbl.

Otnuuaust pepMeHTOB

OT HCOPTraHUYCCKUX KATaJIN3aTOPOB.

PackpriBath copepkanne TEPMUHOB H
MOHATUH: PEPMEHTHI, AKTUBHBIN IICHTP,
cybcTpaTtHas crieliupuIHOCTb,
Ko(pepMeHTHI, OeITKHU-aKTHBATOPHI 1
OCJIKU-UHTUOUTOPHI.

VYka3wsiBaTh OTINYHS (HEPMEHTOB

OT HCOPIraHUYCCKUX KAaTaJIN3aTOPOB.
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®denepanbHas padouas nporpamma | buonorus. 10—11 knaccel (0a30BbIN YPOBEHB)

Jemoncmpayuu:

Tabauywl u cxemst: «CTpoeHuE
dbepmeHTa.

Obopyoosanue: 060pya0BaHNE
JUIsl IPOBEJICHUS HAOJI0ICHUH,
VU3MEPEHUH, DKCIIEPUMEHTOB.
Jlabopamopnuie u npakmuueckue
paoomoi:

Jlabopatopnas padota Ne 1. «3yuenue
KaTaJUTUYECKON aKTUBHOCTHU
(epMEeHTOB (Ha MPUMEPE aMUIIA3bI

WM KaTana3bl)»

OOBICHATH POJIb PEPMEHTOB
B (DYHKIIMOHUPOBAHUU 5KUBBIX CUCTEM,
B [IPOMBILIUIEHHOCTH, B MEJJULIMHE,

B MMOBCEIHEBHOU >KU3HU YEJIOBEKA
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34

YraeBoabl. JIummmael

VYrneBoabl: MOHOCaxapu bl (TJII0K03a,
pub03a u n1e30Kkcupud03a), Tucaxapuisl
(caxaposa, 1aKTO3a) U MOJIMCaXapuJIbl
(KkpaxmaJ, IITUKOTEH, LEIUIII0I03a).
buronornueckne GyHKINN yTICBOIOB.
JIMmuapl: TPUTIUIICPUIBI,

dbocdonunubl, CTEpOUIBI.

I'uppodunsHO-ruApohoOHBIE CBOKCTBA.

buonornueckune QyHKIUM TUMHIOB.
CpaBHeHHUe yIiIeBOI0B, OCJIKOB U
JUTIAI0B KaK UICTOYHUKOB SHEPIUH.
Hemoncmpavuu:

Tabnuywl u cxemvl: «YTIECBOIBI,

«JInmaaeny.

Obopyoosanue: 000pya0BaHUE

PackpwiBaTh cojiepkaHHe TEPMHHOB U
MOHATHUH: YTIIEBObI, MOHOCAXAPHIBI,
JUCcaxapyibl, TOJIMCaXapHIbl, TIIFOK03a,
prbo03a, 1e30KCuprd03a, caxaposa,
JaKTO3a, MajbT03a, IEJUII0JI03a

(keTyaTka), Kpaxmall, TIIMKOT€H;

JIUTIAJIBI, TPUTTIULEPUIBI (KUPBI, MacIa),

dhochomunuibl, CTEPOUIBI.
XapakTepru30BaTh YIIICBOIbI, TUTTHIBI

KaK KJIaCC OPTraHNYCCKHUX CO€HHH€HHﬁ.

KinaccudunmpoBats yrieBoAbl U TUTUIbI

10 CTPOCHUIO; TIEPEUNCIISITh (PYHKIIHH
yIJIEBOJIOB U JIUTIHJIOB.
CxeMaTu4ecku n300paxaTh CTPOCHUE

MOJICKYIJI YIITICBOOOB, JIMIINI0B
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JUTSl IPOBEICHUST HAOJII0ICHUIH,

U3MEPEHUH, SKCIIEPUMEHTOB

3.5

Hyxnennosbie

kucinotel. ATD

Hyxneunossie kucnorst: JITHKu PHK.
Hyxneotuapr — MOHOMEDEI
HYKJIEMHOBBIX KUCJIOT. CTpoeHue u
¢bynknuu JTHK. Ctpoenne n GpyHkImm
PHK. AT®: ctpoenue u pyHKIHH.
Jemoncmpayuu:

Ilopmpemuwi: JIx. Yorcon, @. Kpuk,
M. Vunkunc, P. ®pankinH.

Tabauywl u cxemvl:

«Hyxneunosbsie kucnotel; JHK»,
«buocuntes 6enkay, «CTpoeHue
MOJIEKYJIbl ATD.

Obopyodosanue.: CBETOBON MUKPOCKOII,

MUKpOIIpenapaThl

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSATHUH: IE30KCUPUOOHYKICMHOBAs
kucnota (JJHK), pubonyknennonas
kuciora (PHK), nykneorun,
MOJINHYKJICOTHIHAS 1IeTIh
(MOJIMHYKJICOTHT), KOMIIJIEMEHTAPHOCTb,
bynkuun [IHK (xpanenue u nepenaya
HaCJIeICTBEHHOU HH(OPMAIINN); BUJIBI
PHK (undopmarmonnasi, TpaHCcIIOpTHAS,
pubocomainbHas); ageHo3uHTpudocdar
(AT®), makpospruveckas CBs3b.
XapakTepu3nupoBaTh HyKJIEUHOBbBIE
KHCJIOThI KAK XUMUYECKHE COCTUHEHUS U
HOCHUTEIN HACIEICTBEHHON
uH(bOpMaInu.

OtmeyaTh 0COOEHHOCTH CTPOCHHUS

MOJIEKYJT HyKJIEMHOBBIX kuciot (JITHK,
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PHK) u AT®.
CxemaTtnuecku n300paxarb CTPOECHUE
HYKJICOTHU]IOB, MOJIEKYJl HYKJIEHMHOBBIX

kucnot, ATD

3.6

HcTtopus u MmeToapl
V3YYEHUS KIIETKU.

Knerounas TCOpUA

[uronorus — HayKa O KJIETKE.
Knerounas reopust — npumep
B3aUMOJICHCTBUS HJIeH U (PaKkTOB

B HAYYHOM ITIO3HAHWH.

PackpbiBaTh cofiep:KaHUE TEPMUHOB U
MOHSATHM: KJIETKA, IUTOJIOTHS,
PACKPBIBATH COJIEP/KAHUE TTOJIOKECHUN

KJIETOYHOM TEOPUHU.
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MeTobl u3yueHHUsl KIETKHU.
Jemoncmpavuu:

Ilopmpemuoi.

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

M. Ineiaen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOM MUKPOCKOII,
MUKpOMpenapaTbl pACTUTEIbHbIX,
KUBOTHBIX NOAKTEPUATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTOrpapusimMu
KJIETOK, TIOJTy4Y€HHBIE C TOMOILbIO

CBCTOBOI'O U 3JICKTPOHHOT'O MHUKPOCKOIIA

[lepeuncnsaTh U XapakTepU30BaTh
OCHOBHBIE METO/IbI U3yUYEHHMS KIIETKHU:
(MIpUroTOBIIEHUE CPE3OB,

OKpalIMBAaHUE, MUKPOCKOIIMPOBAHUE,
HeHTpUyTrUupoBaHuE, KyJIbTUBUPOBAHUE

KJIETOK U TKaHEe)
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3.7

Kierka

KaK [CJI0CTHasA

ZKHUBasji CUCTEMaA

KiteTka kak mesnoctHast )KuBasi CUCTEMA.
OO01Me NpU3HAKK KIETOK: 3aMKHYyTast
HapyxHasi MeMOpana, mosekysl JJHK
KaK T€HEeTUYECKUH anmnapar, CHCTEMAa
cuHTe3a Oenka. TUIbl KIeTOK:
JyKapUOTHUYECKas U MPOKAPUOTHIECKAS.
Oco0EHHOCTH CTPOCHHUS
IIPOKAPUOTUYECKOUN KIICTKHU.
Knerounas crenka 0akrepuit. CtpoeHue
9YKapUOTHYECKON KJIeTKH. OCHOBHBIE
OTJIMYHUS PACTUTEIIBHOU, KUBOTHOU U
rpuOHON KieTkd. [IoBepXHOCTHBIE
CTPYKTYpPBI — KJIETOUHAs CTCHKA,
TJIMKOKAIUKC, UX (QYyHKIIUH.

[Tna3zmarnueckasimeMOpaHa, €e CBOWCTBA

1 QYHKIIHH.

PackpbiBaTh copepkaHue TEPMUHOB U
HNOHSTUMN: KJIETKH (3yKapuOTHUYECKas,
MPOKapHOTUYECKas ), INIa3MaTHIecKas
MeMOpaHa (Tia3manemMma), TTUKOKAIUKC,
TPAHCIIOPT BEUIECTB (ITACCUBHBIM,
aKTHUBHBIN), S3HIOUUTO3 ((ParouuTos,
MUHOLIUTO3), SK30LIUTO3, KJIETOYHAS
CTEHKa, HYKJICOU.

CpaBHUBaTh MEX]y COOOM
AYKapUOTUYECKHUE U IPOKAPUOTHUECKUE
KJIETKU; OTMEYaTh CXOJICTBO U Pa3InyMsl
B CTPOCHHH KJIETOK OaKTepui,

YKUBOTHBIX, PACTCHHU 1 TPHUOOB
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Jemoncmpayuu:

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

T. llIann, M. llneitaen, K. bap,

P. Bupxos.

Tabauysr u cxemor: «CTpoeHHE
AYKapUOTUYECKOU KIETKN», « CTpoeHUE
KABOTHOM KJIETKN», « CTpOeHHE
pacTUTENbHOU KIIeTKN», « CTpOeHHE
MPOKAPUOTUYECKOU KIETKI.
Obopyodosanue.: CBETOBOM MUKPOCKOTI,
MUKPOIIpEnapaTbl paCTUTEIbHBIX,

JKNBOTHBIX 1 6aKTepI/Ia.TII)HI>IX KIJICTOK
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3.8

Crpoenue
DYKapUOTUYECKOU

KJIICTKH

[uTonnasma u ee OpraHoOU/IbI.

OnHoMeMOpaHHbIE OPTraHOUIbI KIIETKH:

OIIC, anmapar ['onab1Ku, TU30COMBI.

HOHyaBTOHOMHI)IC OpraHonu bl KIICTKH:

MUTOXOHJIPUH, IIJIACTUJIBIL.
[IpoucxoxaeHre MUTOXOHAPHUN U
actul. Bunel utactun.
HememOpanHbie OpraHouIbl KIETKU:
pUOOCOMBI, KJIETOYHBIN LEHTD,

L EHTPUOJIU, PECHUUKH, )KTYTUKH.
QyHKIMY OPraHOUIOB KIIETKH.

Bximrouenus.

SAnpo — perynsaTopHbIi HEHTP KIETKH.

CrpoeHnue siapa: sijiepHas 000JI0uKa,

KapuoIiuiadMa, XpoOMaTHuH, AAPbINIKO.

PackpriBath copepkanne TEPMUHOB H
MOHSATUI: IUTOIUIa3Ma, OPTaHOU/IbI,
sHpomazMarudeckasceTs (O11C),
anmapart ["oJbKu, TM30COMBI, BAKyOJlb,
MUTOXOHAPUH, TUTACTHBI (XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN
1eHTp (IIEHTPOCOMA), PECHHYKH,
KT'YTUKH, BKITIOUSHUS, SIIPO, SACpHAS
000J109Ka, KapuoIjia3mMa, XpoOMaTHH,
STPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHUE DYKAPUOTUIECKOM
KJIETKH 110 U300paKEHUSIM U

Ha MUKpOIIpenaparax;

KJIaCCU(UIIMPOBATH OPTaHOMIBI

67



®denepanbHas padouas nporpamma | buonorus. 10—11 knaccel (0a30BbIN YPOBEHB)

Xpomocomsl. TpaHncnopt BeliecTs

B KJIETKE.

JHemoncmpavyuu:

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

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

P. Bupxos.

Tabauyvt u cxemolr: «CTpoeHnE
3YKapUOTUYECKOU KIIEeTKN», « CTpoeHue
KUBOTHOM KJIETKN», « CTpOeHHE
pacTUTENbHOU KIeTKn», «CTpoeHue
IPOKAPUOTUYECKON KIIETKIY,
«Crtpoenue spa KIETKN.
Obopyoosanue: CBETOBOW MUKPOCKOII,
MUKPOIIpEenapaTbl paCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamophule u npakmuuecxkue
paoomowl:

Jlabopatopnas pabota Ne 2. «M3yuenue

CTPOCHHUS KIICTOK paCTeHHﬁ, JKHUBOTHBIX 1

B 3aBHCHMOCTH OT OCOOCHHOCTEH HX
cTpoeHus (0JTHOMEMOpaHHbIE,
JIBYyMEeMOpaHHbIC, HEMEMOpPaHHBIC);
OMUCHIBATh (PYHKIIUU KAKIOTO
opraHouja B KJIETKE.
XapakTepu3oBaTh KJIETOUHOE SIAPO Kak
MECTO XpaHeHUs, nepeaaun (yABOEHUE
XpPOMOCOM) U pean3aliu
(TpaHCKpHUIILIKS) HACJIEACTBEHHON
uH(MOpMAIUHU KIETKH.

[lepeuncnsiTh U ONUCHIBATH KOMIIOHEHTHI
a5pa U uxX (QyHKLNH;

CxeMaTHIHO M300paKaTh CTPOCHHE
PACTUTEIILHOU U KUBOTHOW KJIETKH.
OOBACHATH OMOJIOTHYECKOE 3HAUCHHUE

TPaHCIIOPTAa BCIICCTB B KJICTKE
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OaxTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX

MUKpOTIpenapaTax U uX OIMUCAHUEH

NToro uacoB mo Teme 8

Tema 4. ’KnzHeaeaTeJJbHOCTH KJIETKH

4.1 | OOMeH BelIecTs. 2 OOMeH BelecTB, WK METa00JIU3M. PackpsiBaTh coJiepKaHue TEPMUHOB U
IInacTnueckuit Accumusanus (IJ1IaCTUYECKUA 0OMEH) MMOHATHI: OOMEH BEIIECTB U

oOMeH. DOTOCHHTES. U JUCCUMWISALUSA (3HEPreTUYEeCKU npeBpalieHre YHEPTun (METab0IH3M),
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XEMOCHUHTES

0o0OMeH) — JIBe CTOPOHBI €IMHOTO

aCCUMMJIANNA, MIaCTUYECKUM O6MGH,
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npouecca metabonusma. Posb 3ak0HOB
COXpaHEHUs BEIECTBA U SHEPIUU

B IOHMMaHUU MeTadonu3Ma. Turbl
oOMEHa BeIECTB: aBTOTPO(PHBIA U
rereporpodHbiid. Ponb pepmenToB

B 0OMEHE BEIIECTB U MPEBPALLEHUN
JHEPruu B KiIeTKe. POTOCUHTES.
CaeToBas 1 TeMHOBasi (pa3bl
¢dotocunTesa. Peakunu porocunTesa.
D¢ hekTUBHOCTH (POTOCHUHTE?A.
3HadeHue POTOCUHTE3A JUIsl )KU3HU

Ha 3emuie. BnusiHue ycioBuil cpeibl

Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIIEHHUS
€ro MPOJYKTUBHOCTHU Y KYJIbTYPHBIX
pacTEHUI.

XEeMOCHHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYEHUE XEMOCHUHTE3a

JUTA )KU3HHU Ha 3eMIie.

Jemoncmpavyuu:

JTUCCUMUJISITINS, SHEPTETUUECKUI OOMEH,
dboTocunTe3, POTOINU3,
bochopunupoBanue, MepeHOCUUK
MPOTOHOB, XEMOCHHTES3.

OmnuceiBaTh (POTOCUHTE3, MPOIECCHI,
MPOTEKAIOIINE B CBETOBOU U TEMHOBOM
dbasze.

BbISBIATH NPUYMHHO-CIIEACTBEHHBIC
CBSI3M MEXTY TTOTJIOIIICHUEM COTHEUHOM
SHEPTUU XJIOPODPHUIITIOM ¥ CUHTE30M
MoJiekysn ATO.

CpaBHHBaTh UCXOTHBIC BEIIECTRA,
KOHEYHBIE MMPOAYKTHI U YCIOBUS
IIPOTEKAHUs PEaKMi CBETOBOU U
TEMHOBOH (a3bl (HOTOCHHTE3A;
CpaBHuBaTh (POTOCHUHTE3 U XEMOCUHTES3.
OueHuBath 3HaUeHUE POTOCUHTE3A U

XCMOCHHTC3a OJId ) KU3HH Ha 3emie
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Ilopmpemui: K. A. Tumupszes.
Tabauyvt u cxemol: «XIJIOPOILIACTY,

«DOTOCUHTE3»

4.2

DHEPreTUYeCKUit

o0MeH

DHepreTudeckuii OOMEH B KJIETKE.
Pacuieruienue BemecTs, BBIAEICHUE U
AKKyMYJMPOBAHUE SHEPTUH B KIIETKE.

Drarbl 3HEPreTHYecKoro 0OMeHa.

PackpbiBaTh cofiep:kaHUE TEPMUHOB U
MOHSATUH: SHEPTETUUECKHUI 0OMEH,
TJIMKOJIN3, MOJIOUHOKUCIIOE OpOXKEHUE,

CIUPTOBOE OpOXKEHUE, OMOIOTUUECKOE
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['mkonu3. bpoxxeHuen ero BUIbL.

OKHCJIICHHUC, KIICTOYHOC JbIXaHHUC,
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Kucnoponnoe oxucienue, uiu
KJIETOYHOE JibIxaHue. OKUCIUTEIbHOE
dbochopunupopanue. IhPEKTUBHOCTH
SHEPreTUYECcKOro 0OMeHa.
Jemoncmpavyuu:

Tabnuywl u cxemovl: « TUTIBITATAHUS,
«Metabonuzm», K MUTOXOHIPUS,

«HEpPreTUYecKuii 0OMeH»

JTUCCUMUTIATINS, (DEpMEHT.
XapaxkTepuzoBaTh 0OMEH BEIIECTB U
IpeBpalleHuEe SHEPrUuu (MEeTadO0IN3M)
KaK OJTHO UX CBOMCTB KHBOTO.
[lepeuncnarb 0COOEHHOCTH
MJIACTHYECKOTO U YHEPTETUUIECKOTO
oOMEHa B KJIETKE; yCTAaHABINBATh
B3aMMOCBSI3b MEKTy HUMHU.
Paznmuate THTIBI 0OMEHA BEIIEeCTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpodHBIN.

OnuckIBaTh 3TAIbl YHEPTETUYECKOTO
obmeHa (MMOArOTOBUTEIbHBIMN,
OECKUCIOPOIHBIN, KUCITOPOIHBIN)

Y CpPaBHHMBATh UX MEXKIY COOOM.
XapakTepru30BaTh PEAKIUH TIIMKOJIN3A,
OpO>KeHUSI, KJIETOYHOTO JbIXaHUS;
BBISIBIISATH IPUYMHHO-CJICICTBCHHBIC

CBA3HU MCIKAY I'NNIMKOJIM30M, KICTOYHBIM
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JIbIXaHUEM U CUHTE30M MoeKyia ATO.
CpaBHuBath 3QHEeKTUBHOCTD
OECKHUCIOPOTHOTO U KUCIOPOIHOTO

OTaIlOB

4.3

buocunres Oenka

Peakiiuyn MaTpuyHOIo CUHTE3A.
I'enetnueckas napopmanms u JJHK.

Peanuzanusg remeTuyeckoiu

PackpbiBaTh conepxaHue TEPMUHOB
U NOHSATHUM: T€H, TCHETUYECKUIN KO/,

ManHIIHBIﬁ CHUHTC3, TPAHCKPHUIIIIUA,
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uHpopMaIK B KIETKE.

TPaHCIISALNS, KOJIOH, aHTUKOJIOH,
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I'eneTnueckuii KoJ1 HETO CBOMCTRBA.
TpaHCKpUIILIUS — MATPUYHBIN CUHTE3
PHK. Tpancnsius — 6uocunTte3 0emnka.
Otansl TpaHcmsauuu. Kogupoanue
aMHUHOKHUCJIO0T. Posib pubocomB
OmocuHTe3e OelKa.

Jemoncmpayuu:

llopmpemwi: H.K. KosbLioB.

Tabauywl u cxemor: «Ctpoenue JJHK»,
«Ctpoenue u PyHKIIMOHUPOBAHUE T€HAY,
«Cwunres 6enkay, «Pemmukamus [JHK»,
«I'ereTnueckuil KOmoy.

Obopyodosanue: MOJICIIN- alITUTHKAIIAN
«¥Y neoenue JIHK u Tpanckpunmmsy»,

«bunocuHTE3 OEIKa»

pubocoma, IieHTpajIbHas J10rMa,
MOJICKYJIIpHAsi OMOJIOTHS.

OmnpenensaTb CBOHCTBA T€HETUIECKOTO
KoJia (TPUTIIICTHOCTD, OJTHO3HAYHOCT,
BBIPOXKICHHOCTh, YHUBEPCATBHOCTb,
HETEPEKPBIBAEMOCTb, HEITPEPHIBHOCTH ).
OnuceIBaTh ATAMbl pean3aIuu
HACJICJICTBEHHOW MH(POPMAITUH B KIIETKE.
CpaBHHBaTh PEAKIIUA MATPUIHOTO

cunte3amonekyia PHK u Genka B kietke

77



®denepanbHas padouas nporpamma | buonorus. 10—11 knaccel (0a30BbIN YPOBEHB)

4.4

Hexknerounrie
(bopMBI KUZHU —

BHUPYCBI

Hexnetounsie GopMbI )KU3HU — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

(. N. UBanosckuit). OcobeHHOCTH

CTPOCHUS U JKU3HCHHOI'O IIUKJIa BUPYCOB.

bakrepuodaru. bone3nu pacteHuid,
YKUBOTHBIX U YEJIOBEKA, BHI3HIBAEMbBIE

BUpycamu. Bupyc ummyHnoneduimra

yenoseka (BUY) — BozOyaurens CITM/a.

OOpartHasi TpaHCKPUIIIHS, pEBEpTa3a u
unterpasa. [Ipodunakruka
pacrpocTpaHEHUs BUPYCHBIX

3200JIEBAHUH.

PackpbiBaTh copepkaHue TEPMUHOB U
HOHSTUI: BUPYC, BUPYCOJIOTHSI, KAIlICU,
OakTepuodar, BUpyc UMMyHOAePUIIUTA
yenopeka (BMIY), oHKOTeHHBbIE BUPYCHI.
XapakTepHu30BaTh BUPYCHI KaK
HEKJIETOUYHYIO (OpMY KHU3HU;
OCOOEHHOCTH CTPOCHUS U
KU3ZHENIEATETLHOCTH BUPYCOB.
OnuceIBaTh )KM3HEHHBIN IIUKI BUPYCOB
UMMYHOJE(PUINTA YEIO0BEKA; pa3InyaTh
Ha pucyHkax BTM ((Bupyc TabauyHoii

Mo03aukn), bakrepuodar, BUY.
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Jemoncmpayuu:

Iopmpemuwi: J1. 1. IBaHOBCKUM.
Tabauyvt u cxemol: «BUupychl»,
«bakrepnodarm»; «CtpoeHue u
»KU3HEeHHbIN 1uki Bupyca CI11/la,
OakTepruodaray.

Obopyoosanue: MOJENb CTPYKTYPbI
JIHK; MarHuTHast MOACIb-alIlIUKALUS

«CtpoeHue KIETKN»

OO60CHOBBIBAThH U COOJIIOIATH MEPHI
npo(UIAKTUKN PACTIPOCTPAHEHUS
BHUPYCHBIX 3a00JI€BaHUI
(pecniupaToOpHBIE, JKETyT0YHO-
KUIIEYHbIE, KJICHIEBOW 3HIIE(aTuT,

BUY-undexius)

NToro uacoB mo Teme

6

Tema S. PazMHOKeHMe U MHIAUBHUAYAJbHOE pPa3BUTHE OPraHU3MOB
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5.1

KM3HEeHHBIN ITMKIT
KJIETKU. [lenenue

KJIETKU. MuTo3

KnetouHbIi MUK, UM JKU3HEHHBIN ITUKJI
kietku. Uatepdasa u MuTO3.
[Ipornecchl, mpoTekaroniue B uHTepdase.
Penunnkanus — peakius MaTpU4IHOTO
cunre3a JIHK. Ctpoenne xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTITONAHBIN 1 TallJION JHBIN
XPOMOCOMHBIE€ HA0OPBI. XPOMATH/IBI.
[{utonornyeckre OCHOBBI Pa3MHOKEHUS
Y UHJIVMBUAYAJIBHOTO Pa3BUTUS
OpraHu3MoB. [[eeHue KIETKA — MUTO3.
Crangun muto3a. [Ipoueccsl,
IPOUCXOAIINE HA PA3HBIX CTAIUSIX
MHTO3a. BHOJIOrMYECKU CMBICT MUTO3A.
[Iporpammupyemasi rubenb KIETKH —

aIloIITO3.

PackpriBaTh copepkaHue TEPMUHOB U
MOHSATHUI: KJIETOYHBIN LUK, HHTEp(Da3a,
peayTUIMKALIMS, XPOMOCOMa, KAPUOTHII,
rarIONIHBINA, JUTLIOUIHBIN
XPOMOCOMHBIA HA0OpP, XpOMaTHUIbL;
MHUTO3 €ro cTaauu: npodasza, Metadasa,
anadasza, Tenodasa.

OnuchIBaTh )KU3HEHHBIN ITUKIT KJIETKU;
MEPEUYUCIIATh U XapaKTepru30BaTh
MEPHUOJIbI KJIETOYHOTO ITUKJIA,
CPaBHUBATh UX MEXIY COOOM.
OnuchIBaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CPABHUBATH
XPOMOCOMHBIE HA0OPHI KIIETOK.
CpaBHUBATH CTA I MUTO3A.

PaznuuaTe Ha MEKpoOIIpenaparax
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Jemoncmpayuu:

Tabnuywl u cxemvt: «KIeTOUHBIN UKD,
«Pemmkanusa JHK», «Ctpoenue
XPOMOCOMBI», «MHUTO3»; MarHuTHas
MOCTb-aNTUIMKAIMS «JleeHne KIeTKN,
moaenb JIHK.

Obopyodosanue: CBETOBOW MHUKPOCKOIT U
MUKporpemnapat «KapuokuHes B KJeTKax
KOpEIIKa JIyKay.

Jlabopamopnule u npakmuuecxkue
padomuwi:

JlaGopartopnas pad6ota Ne 3.
«HabOnroneHue MuTo3a B KJIETKax
KOHUYMKA KOPEIIIKa JIyKa Ha TOTOBBIX

MUKpOIIpenapaTax»

Y PUCYHKAaxX CTaJIMM MUTO3a.
PackpbiBaTh OMOJIOTHUECKU CMBICIT

MHTO3a
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52

DopMBbI
Pa3MHOKEHHUS

OpraHu3MOB

®opMbI pa3MHOXKEHUSI OPTAHU3MOB:
Oecroioe U MmojIoBoE.
Buasl 6ecrnonoro pa3aMHOXKEHUS:

JACICHHUC HAaABOC U IIOYKOBAHHUEC OJHO-

N MHOT'OKJICTOYHBIX, CHOpOO6p330BaHI/IG,

BETETaTUBHOE Pa3MHOKCHHE.
HckyccTBeHHOE KITOHUPOBAHUE
OpraHU3MOB, €TI0 3HAUYCHUE
JUISICEIEKIINU.

[TonmoBoe pa3MHOKEHHUE, ETOOTINIHS
OT O€eCIT0JIOTO.

Jemoncmpayuu:

PackpsiBaTh cojiepkaHUE TEPMUHOB
Y MIOHATHUH: PA3MHOXKEHHE, KJIOH,
MOJIOBBIC KJIETKU (TaMeThl),
AUIEKIIETKA, CIEPMATO30M /I, 3UT0TAa,
JIEJIEHUE HAJIBOE, IOYKOBAHUE,
CHOpYJISLMS, pparMeHTalus,
BEreTaTUBHOE PAa3MHOKEHHE,
CEMEHHOE Pa3MHOKEHHE, ONbUICHHE,
JIBOMHOE OIIIOJJOTBOPEHUE, TTOJIOBBIE
KEJEe3bl, CECMCHHUKH, AMYHUKH,
OIUIOJIOTBOPEHUE (HAPYKHOE,

BHYTPEHHEE).
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Tabauysl u cxemol: «POPMBI
Pa3MHOXEHUS OPTraHU3MOBY, «/IBOMHOE
OIUIOJJOTBOPEHHUE YIIBETKOBBIX
pacteHui», «/lemenue kneTku
OakTepumn», «BereTaTuBHOE
pa3MHOXKEHUE pacTeHui», « CTpoeHue

ITOJIOBBIX KJICTOK»

XapakTepru3oBaTh 0COOCHHOCTH

¥ 3HaYeHUe 0ECITOIOr0 U MOJIOBOTO
CIIOCOOOB Pa3MHOKCHHSI.

Boeiensats BuabI 6€CIoaoro
Pa3MHOXEHUS; BBISIBIISITH B3AMMOCBSI3H
Mexay (popmamu u cnocobamu
Pa3MHOXKEHUS, U UX OMOJIOTMYECKUM
3HAYCHHEM.

Branets npuémMamu BEreTaTHBHOTO
Pa3MHOXKEHUS KYJIbTYPHBIX PACTCHUI
(Ha mpuMepe KOMHATHBIX).
XapakTepu30BaTh IOJIOBBIC KIICTKU:
STUIIEKJICTKH, CIIEPMATO30HU/IbI;
BBISIBJIAITH OCOOCHHOCTH

HUXCTPOCHUS
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53

Meiios

Meiio3. Ctaguu Meiio3a. [Ipouecchl,
IPOUCXOIAIINE HA CTAIUSIX ME03a.
[ToBenenne XxpoMOCOM B MEMO3E.
Kpoccunrosep. buosornueckuii CMbICT
Y 3HAYEHHE MEeHO03a.

Hemoncmpavyuu:

Tabauysl u cxemol: «JleneHne KISTKN,
«Menos».

Obopyoosanue: moaenb JJHK;
MarHuTHasi MOJIEb-anTlIuKaIus

«JlemeHue KICTKN

PackpriBaTh copepkaHue TEPMUHOB U
MOHSTHI: MEM03, KOHBIOTalMs
XPOMOCOM, MEPEKPECT (KPOCCUHTOBEP)
XpPOMOCOM, TaMETHI.

XapakTepu3oBaTh Mei03 Kak crocoo
KJIETOYHOTO JICJICHUS; ONTUCHIBATh MENHO03
M0 CTaJIUsAM; CPAaBHUBATh CTAJIUU MEH03a
1 MUTO3A.

PaznuyaTh Ha pUCYHKAX CTaJlUU MEi103a;
pacKkpbIBaTh OMOJOTUYECKOE 3HAYCHUE

Meno3a
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54

OGpazoBanue u
Pa3BUTHE TOJIOBBIX
KJICTOK.

OmnonoTBopeHue

["ameTorenes — npouecc 00pa3oBaHUs
MOJIOBBIX KJIETOK Y’KUBOTHBIX.

[TonoBeI€ kee3bl: CEMEHHUKH U
anyHuKU. OOpa3oBaHNE U Pa3BUTHE
MOJIOBBIX KJIIETOK — FaMeT (CIIEPMAaTO30M/I,
AUIIEKIIeTKA) — ClIEpMATOreHe3 U
oorene3. OCOOEHHOCTH CTPOCHUS
SMIEKIIETOK U CIIEPMATO30U/I0B.
OmnonorBopenue. [lapreHorenes.
Hemoncmpavuu:

Tabauyvt u cxemol: «Ilpsimoen HempsiMoe
pa3BuTHe», «l'aMeToreHes

Yy MJIEKOITUTAOIIUXH YEJIOBEKAY.
Obopyodosanue: Moaenb MeTadazHon
XPOMOCOMBI, MUKPOCKOII,
MUKporpenapatsl «CriepMaTo30uabl
MJICKOIIMTAIOIICTO», «SIHIeKIIeTKa
MJIEKOITUTAIOILIET 0.

Jlabopamopnuie u npakmuueckue

PackpbiBaTh cofiep:KkaHUE TEPMUHOB U
MTOHATHI: TAMETOT€HES, CIIEPMATOIEHE3,
OOr€HE3, CIIEPMATO30H1 /1, aKpOCOMa,
ANIEKJIETKA, TOJISIPHBIE TEIbIIA.
XapakTepu3oBaTb 0COOEHHOCTU
raMeTOreHe3a y JKMBOTHBIX U €r0 CTaJuu;
MOJIOBBIE KJIIETKU KUBOTHBIX U OMTUCHIBATH
MIPOLIECC UX PA3BUTHSL.

CpaBHUBATH CIIEPMATOTEHES U OOTEHE3.
OnuceIBaTh OINIOAOTBOPEHUE,
OMOJIOTUYECKOE 3HAUYCHUE

OINIOAOTBOPCHUA
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paoomoi:

Jlabopatopnas pabota Ne 4. «3yuenue
CTPOEHUS TOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOTIpenapaTax»

(amOpuorenes). Dtanbl SMOPHOHATBHOTO

5.5 | UHpuBuayanbHoOe NunuBunyanbHoe pa3Butue (oHTOreHe3). | PackpwiBaTh coaep:kaHne TEPMUHOB
pa3BUTHE OMOpHUOHAIBHOE Pa3BUTHE Y TIOHATHUIA: OHTOI'€HE3, SMOPUOTEHE3,
OpraHu3MOB

3UroTa, Apo0JIeHre, OI1aCTOMEPHI,
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Pa3BUTHA Y ITIO3BOHOYHbBIX )KUBOTHBIX:

MopyJia, 6iactysa, 0JacToleNb,
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IpobneHue, racTpyJsIus, OPraHOTeHE3.
[TocTamOpronanpHOE pa3BuTHE. THITBI
NOCTAIMOPUOHAIBHOT'O Pa3BUTHSL:
psiMoe, He MpsIMoe (JINYMHOYHOE).
Brnusiaue cpenpl Ha pa3BuUTHE
OpraHu3MoB; (PaKTopskl, CIOCOOHbBIE
BBI3BIBATH BPOXKJICHHBIE YPOJICTBA.

Poct u pasButue pacrenmii. OHTOTCHE3
IIBETKOBOTO PACTCHUS: CTPOCHUE CEMCHH,
CTaJNH Pa3BUTHSL.

Jemoncmpayuu:

Tabnuywvl u cxemot: «OCHOBHBIE CTAINH
oHTOTeHE3ay, «[IpsMoe u Henpsimoe
pa3BUTHE, «JIBOITHOE OIJIOIOTBOPEHHE

YUBETKOBBIX PACTCHUI»

ractpyJa, HelpyJia, OpraHOreHe3;
3apOJIBIIIEBBICTIUCTKH: SKTOAEpMA,
Me30/IepMa, SHTOAEPMa;
MOCTAMOPUOHAIBHOE Pa3BUTHE: TIPSIMOE
U HeTipsiMoe (JIMUMHOYHOE); MeTaMopdo3,
Meracropa, MUKpPOCIIOpa, MbUIbIIEBOE
3€pHO, CIIEPMUH, 3aPOABILIEBbIA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.

OnpenensiTe 3Tanbl SMOPUOHATILHOTO
Pa3BUTHS XOPJIOBBIX HAa CXEMaxX U
npenaparax v OMUChIBaTh MPOIIECCHI,
MPOUCXOJIAIINE HA KAXIOM dTare.
CpaBHUBATH NIEPUOJBI OHTOT€HERA;
MpsIMOE U HENIPAMOE (JIMUMHOYHOE)
NOCTAIMOpPHOHAIBHOE Pa3BUTHE,
3apOJIBIIIN YETIOBEKa U APYTUX
XOP/IOBBIX.

OOBSACHITH OMOJIOTUYECKOE 3HAUYCHUE

pa3BUTHS ¢ MeTaMop(}HO30M;
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OTPHUIIATEILHOE BIUSHUE aJTKOTOJIs,
HUKOTHHA U APYTUX TEPATOT€HHBIX
(bakTOpOB Ha pa3BUTHUE 3apPOJIbIIIA
YeJI0BeKa.

OnuceIBaTh MpOLECC ABOMHOTO
OIIOJJOTBOPEHUS Y LIBETKOBBIX

pacTeHui

NToro uacoB mo teme
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Tema 6. HaciiencTBeHHOCTHh M K3MEHYUBOCTH OPraHU3MOB

6.1

['enetnka — Hayka
0 HACJIEACTBEHHOCTH

U U3MCHYHMBOCTH

1

[IpenMer u 3a7a4M TEHETUKH.

Ponp nuTonoruu u aMOpUOTIOTHH

B CTAHOBJICHHH I'eHeTHKHU. Brian
POCCHUNCKHUX U 3apyOEIKHBIX YUCHBIX B
pa3BUTHUE TEHETUKHU. MeTO bl TCHETUKH
(TMOPUIOTOTUYECKUIA,
UTOT€HETUYECKU, MOJIEKYJISIPHO-
TEHETUYECKHUN).

OCHOBHBIE T€HETUYECKHE TOHSITHSL.

I'eneTnyeckass CUMBOJIMKA,

HCIIOJIB3yEMaAsA B CXCMaAX CKpCIIII/IBaHI/Iﬁ.

Jemoncmpayuu:

llopmpemuwi: I'. Mennens, T. Mopras,
H. N. BaBunos, C. C. UeTBepHKoB,

H. B. Tumodeen-PecoBckuii.
Obopydosanue.: MOJIEIb- alITUTUKALIUAS
«MOHOTHOPUTHOE CKPEIIUBAHUEY,

repOapuii «['opox moceBHOI

PackpriBaTh conepkaHue TEPMUHOB U
MOHSTHUH: T'€H, TEHOM, T€HOTHII, JEHOTHII,
XPOMOCOMBI, aJJIeJIbHBIC TEHBI (AJIIENN),
rOMO3UI0Ta, T€TEPO3UroTa,
JIOMUHAHTHBIM MpU3HaK (TEH),
pelecCUBHBIN MpuU3HaK (TeH), YnucTas
JIUHUSL, THOPHUI.

[lepeuncnsaTh u XxapakTepu30BaTh
METO/Ibl TEHETUKH: THOPUIOTIOTUIECKUMA,
UTOT€HETUYECKHUM, MOJIEKYJISIPHO-
F€HETUYECKUI; TOMUHAHTHBIC U
PELIECCUBHBIE PU3HAKHA PACTCHUN U
KUBOTHBIX.

ITonp30BaThCA FEHETUYECKOMN
TEPMUHOJIOTUEN I CUMBOJIUKOU

JUTSL 3aITMCH TEHOTUITMYECKUX CXEM

CKpEILUBaHUSA
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6.2

3aKOHOMEPHOCTH
HACJICJIOBAHMSI
MIPU3HAKOB.
MonorubpuaHoe

CKpPCUIMBAHHUC

3aKOHOMEPHOCTH HACJIEIOBAHUS
PU3HAKOB, YCTAHOBJICHHbBIE

I'. Mengenem. MoHoruOpuHoe
CKpeluBaHue. 3aKOHeTMHO00pa3us
ruOpuI0B epBoro nmokoneHus. [Ipasuino
JTOMUHHUPOBaHMSI. 3aKOH PACIICTUICHUS
NPU3HAKOB. [ UIOTE3a YUCTOTHI TaAMET.

ITonmHoen HenmoJHOE JAOMHUHHPOBAHUC.

PackpriBath copepkanne TEPMUHOB

Y TIOHSTHI: MOHOTUOPHUIHOE
CKpeIBaHue, (PeHOTUITHIECKHE
TPYIIBI, THOPUIOIOTHYECKUN METOI,
YUCTBIC JIMHUH, TOMUHUPOBAHUE TCHOB
(moJIHOE, HETOTHOE ), paclIeIICHUE

B IIOTOMCTBE.

OnuceIBaTh MCTOAUKY ITPOBCACHUA
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Jemoncmpayuu:

llopmpemuwi: I'. MeHnnensb.

Tabauysl u cxemovl: «MoHOTUOPHUIHOE
CKpEILMBAHUE U €r0 [IUTOTCHETUYECKAs
OCHOBa», «3aKOH paCILEIUICHHS U €r0
LIUTOr€HETUYECKAST OCHOBA», «3aKOH
YUCTOTHI TAMET.

Obopyoosanue:

MOJIeNu-anIuInKauuu « MOHOTUOpHUIHOE
cKpemuBanuey, «Henomnnoe
JOMUHHUPOBaHUE», TepOapuii «['opox

IOCEBHOIN

I'. MenaenemMoInbITOB 110 U3YUYEHUIO
HACJIEIOBAHUS OJTHOU MTapbl IPU3HAKOB
y TOpOXa IOCEBHOTO.

PackpsiBaTh coaepxxaHue 3aKOHOB
eauHO000pa3usi THOPHUJIOB IIEPBOTO
TOKOJICHUS U 3aKOHA PACILCIICHUSA.
OOBSICHATH TUTIOTE3Y YUCTOTHI TAMET.
3anuchIBaTh CXEMbl MOHOTHOPUTHOTO
CKpEILUBaHUs, OOBSICHATH €TI0
LIUTOJIOTUYECKHE OCHOBBI U pPEIIaTh
TEHETUYECKUE 3a1aUU

Ha MOHOFI/I6pI/II[HOC CKpCIIMBaHUC
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6.3

Jurubpumnoe
CKpEIIMBAHUE.
3aKOH HEe3aBUCHUMOT'O
HACJICIOBaHUS

IMPU3HAKOB

JuruOpuaHoe cKpeluBaHue. 3aKoH
HE3aBHCHUMOTO HACJIEIOBAHUS
pu3HaKoB. [[uTOreHeTHIECKUe OCHOBBI
JTUTHOPHTHOTO CKPEITUBAHUS.
AHaIM3Upyolee CKpelruBaHue.
Hcnonp30BaHre aHATTU3UPYIOMIETO
CKpCIIUBAHUS JIJISl OTIPEICIICHHS
T€HOTHIIA OCOOMH.

Jemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabauyvt u cxemwl: «Jlurudpuanoe
cKpemuBaHuey, «lluTomornyeckue
OCHOBBI AUTHOPUTHOT'O CKPEIITBAHUS.
Obopyodosanue.: MOJIEIb- aNIUTUKALIUS

«JIuruOpuHOE CKpEIIBAHUE)

PackpeiBaTh coaep:kaHHe€ TEPMUHOB U
MOHSATHI: TUTHOPUHOE CKpElIMBaHUE,
AHAIIU3UPYIOIIEE CKPEIIMBAHUE.
OmnmceiBaTh onbITH I'. MeHaemns

110 M3YYEHHMIO HACJIEIOBAHUS IBYX Tap
MPU3HAKOB Y TOPOXa MOCEBHOTO.

PaCKpBIBaTB COACPIKAHUC 3aKOHA

HC3aBHUCUMOT'OHACJICAOBAHU:A IIPU3HAKOB.

[IpumeHsATh MaTEMaTHYECKUI pacuer
C MOMOIIBI0 METOJIa EPEMHOKEHUSI
BEPOSITHOCTEW W 3aIMCh C MOMOILBIO
(hEHOTUNTMYECKUX PAJTUKATIOB
pacuIeryieHUs MPU3HAKOB Y MOTOMKOB
1o ()EHOTUITY ¥ T€HOTHUITY.

3anuchiBaTh CXEMbI JTUTHOPUTHOTO
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CKpellMBaHus1, OOBSICHATH €T0
LATOJIOTUYECKUE OCHOBBI U PEIIATh
TCHETUYECKHUE 3a/1a4M Ha JTUTHOPUTHOE

CKpEILIUBaHUE
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6.4

CueruieHHOe
HACJIEIOBAHUE

NPU3HAKOB

CuermieHHO€e Hacle10BaHUE IPU3HAKOB.
Pa6ota T. Moprana 1o ciemnjieHHOMY
HacJleI0BaHMIO TeHoB. Hapyiienue
CUEIICHHS T€HOB B PE3YJIbTaTe
KPOCCHUHTOBEpa. XpOMOCOMHas TeOpus
HACJIEJICTBEHHOCTH.

['eneTnueckue KapThl.
Jemoncmpayuu:

Ilopmpemui: T. Mopras.

Tabnuywl u cxemol: «Meiio3y,
«"eHeTnyeckue KapThl paCTCHUH,
KUBOTHBIX U YEIIOBEKAY,
«BzanmoencTBrE alenbHBIX TEHOBY.
Obopyoosanue.: MUKpOIIpenapaT
«JIpo3oduna» (Hopma, MmyTanuu GOpMbI
KPBUIBEB U OKPACKH Te€JIa), MUKPOCKOII,
Mojenb-antukanus «llepekpéct
XPOMOCOMY.

Jlabopamopnuie u npakmuueckue

paoomoi:

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUI: CLEIJIEHHOE HacJIeI0BaHNE
MPU3HAKOB, PEKOMOMHAIIMS T€HOB,
TE€HETUYECKUE KAPThI XPOMOCOM,
MOpraHuja.

Ha3bIBaTh OCHOBHBIE MOJIOKEHHUS
XPOMOCOMHOM TEOPUHU
HacnencTseHHocTH T. Moprana;
pacKphIBaTh CoJIepKaHue pabOThI

T. Moprasa 1o CuernjieHHoMy
HACJIEJOBAaHUIO T€HOB U PUYHHbI
HapyLIEHUs CUEIUICHUS] MEKTy T€HaMU.
3anuchIBaTh CXEMbI CKPEIIMBAHMS

IIPY CLEIJIEHHOM HACJIEI0BAHUH,
OOBSCHATH MPUUHNHBI PEKOMOMHAITIT
T€HOB, ONPEEIATh YACIIO TPYIIII
CLEIJICHUS T€HOB; pElIaTh TEHETUYECKNE

3aJa41 Ha COCIIJICHHOC HACJICJOBAHHUC
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Jlabopatopnas pabota Ne 5. «3yuenue
Pe3yJIbTaTOB MOHOTUOPUTHOTO

U IUTHOPUTHOTO CKPEIIMBAHUS
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y Ip030( Uikl Ha TOTOBBIX

MUKpOIIpenapaTax»

6.5

I'enetnka nona.
Hacnenosanue
MIPU3HAKOB,

COCIIJICHHBIX C ITOJIOM

I'enetruka noma. XpoMoCcoMHOE
omnpeesieHue noJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. [ 'OMOTamMeTHBIE U
reTepOoraMeTHbIE OPraHU3MBI.
Hacnenosanue npusHaKkoB, CUETIEHHBIX
C TIOJIOM.

Hemoncmpawuu:

lopmpemuwi: I'. Mennens, T. Mopras,
H./. BaBuiios.

Tabnuywvl u cxemsi: «I'eHeTHKA MOJIAY,
«3aKOHOMEPHOCTHU HACJIEAOBAHMS,
CUEIIEHHOTO C MOoJ0My, «KapruoTurbl

YCJIOBCKA U XMBOTHBIX»

PackpeiBaTh coqiep:kaHuE TEPMUHOB U
MOHSATUI: XPOMOCOMHBIN HabOD,
ayTOCOMBI, TTIOJIOBBIE XPOMOCOMEBI,
TOMOTaMETHBIN MO0JI, F€TEPOraMeTHBIN
I10J1, CUETUIEHHOE C I10JIOM HacJIeI0BaHUE
MIPU3HAKOB.

OOBIICHATH ITUTOJIOTHUECKIE OCHOBBI
XPOMOCOMHOI'0 MEXaHU3Ma ONPEAECICHUS
10JIa y Pa3JInNYHbIX OPTaHU3MOB.
CpaBHUBATH 3aKOHOMEPHOCTH
HACJIEIOBAHUS IPU3HAKOB, CLICTIJIEHHBIX
Y HE CLEIUICHHBIX cl0JIOM. Pemars
T€HETUYECKHUE 3a/1a4d Ha HACJIEIOBAaHUE

COCIUICHHBIX C ITIOJIOM IIPHU3HAKOB
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6.6

MN3MeHUYuBOCTD.
Henacnencrsennas

HN3MCHYHNUBOCTD

N3menunBocTh. BUIBI H3MEHUYUBOCTU:

HCHACJICACTBCHHAA N HACJICACTBCHHASI.

Posb cpenbl B HEHACIEACTBEHHOM
M3MEHUYMBOCTH. XapAKTEPUCTUKA
MOAU(UKAITMOHHON N3MEHUYUBOCTH.
BapuanmonHbI psia M BapualoOHHAs
kpuBas. Hopma peakiuu npusHaka.
KonuuecTBeHHBIC Y KAUECTBEHHBIC
MPU3HAKN U UX HOPMA PEAKIIUU.
CroiicTBamMo U (PUKAITMOHHOMN

HU3MCHYHUBOCTH.

PackpriBaTh conep:xkaHue TEPMUHOB U
IIOHATHUN: U3MEHYUBOCTb,
HACJICICTBEHHAsI N3MEHYNBOCTb,
HEHACJIEICTBEHHAst N3MEHUYHUBOCTD,
MOAU(PUKAIIMOHHAS U3MEHYUBOCT,
BAPUALIMOHHBIN psAJI, BAPUAHTA,
BApUALIMOHHAs KpUBas, IPU3HAK,
HOpMa peaklfy, KOJIMYECTBEHHBIE U
KA4E€CTBEHHBIC ITPU3HAKH.
KnaccuduimpoBatb BUIbI

HN3MCHYHMBOCTHU U BBIABJIITH UX
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Jemoncmpayuu:

Tabnuywvl u cxemol.: «Bugpl
U3MEHYUBOCTIY, «MoaudukanmoHHas
U3MEHYHUBOCTD.

Jlabopamophule u npakmuuecxkue
paoomol:

Jlabopatopnas padota Ne 6. «3yuenue
MOAU(UKAITMOHHONW U3MEHUYHUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO Psijia U

BAPUALIMOHHON KPUBO)

OHOJIOrHYeCKre 0OCOOEHHOCTH.
ITepeuncnsath cBOKICTBA

MOAU(PUKAIMOHHON N3MEHUYNBOCTH U

06BHCHHTBeé3HaquHCﬂﬂHOpFaHH3MOB.

Pa3nuyaTh KONMYECTBEHHBIE U
Ka4EeCTBEHHBIC IIPU3HAKU; CTPOUTH
BAPUALIMOHHBIN psiJl, BAPUALIMOHHYIO
KPHBYIO, BBIUYMCIISTh CPEIHEE 3HAYCHUE

IIPpU3HAKa

99



®denepanbHas padouas nporpamma | buonorus. 10—11 knaccel (0a30BbIN YPOBEHB)

6.7

Hacnencrsennas

HN3MCHYHNBOCTD

HacnencrBennast, Wi reHOTUIINYECKAs
n3MeH4YnBocTh. KomOnHaTuBHAs
U3MEHYMBOCTh. Melo3 1 1o0BoMt
IIPOIIECC — OCHOBA KOMOHMHATHBHOM
MU3MEHYMUBOCTH. MyTaliMoHHas
M3MEHYUBOCTb.

Knaccudukanus myTaiuii: TeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.
YacroTra 1 IpUYUHBI My TALUH.
MyTtareHssie (GaKkTOpBbI.

3aKOH rOMOJIOTHYECKUX PSAIOB

B HACJIEICTBEHHON U3MEHYMBOCTHU
H. W. Basunosa. BHesnepHas
HACJIECTBEHHOCTb U U3MEHUYHUBOCTD.

JHemoncmpavyuu:

Ilopmpemui: I'. ne ®pu3s, H. 1. BaBuios.

Tabauyvt u cxemol: «MyTallMOHHAS

PackpriBaTh conep:xkaHue TEPMUHOB U
IIOHSATHN: HACJICACTBEHHAs
W3MEHYHUBOCTb, KOMOWHATHUBHAS
U3MEHYUBOCTb, MyTallMOHHAS
U3MEHYUBOCTh, MYTaHT, MyTalLlUU:

I'CHHBIC, XPOMOCOMHBLIC, TCHOMHBIC,

IMOJIUINION NS, aHCYILION AU, MyTar CHBI.

XapakTepu3oBaTh HACIEACTBEHHYIO
W3MEHYHUBOCTD; (POPMYITHMPOBATH 3aKOH
TOMOJIOTUYECKUX PSAJIOB

B HACJIE€ACTBEHHON U3MEHUYNBOCTH

H. 1. BaBunoBa u 0OBSICHATEL €ro
3HAYEHUEIS OMOJIOTHUU U CEJIEKIIUH.
KnaccugunmpoBats MyTaIuu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOJIUTD
[IPUMEPBI MyTaLIUM.

OOBSACHATH IMPUYMHBI BOBHUKHOBCHHA
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U3MEHUYHUBOCTDY.

Obopyodosanue: MUKPOCKOTI,
MUKpormpenapar «/[po3odumra» (Hopma,
MyTalu GOPMBI KPBUILEB U OKpacKa
Tesa); KOMHATHBIE PACTEHHUS C TIECTPOI
OKPAaCKOM JINCTHEB.

Jlabopamopnuie u npakmuueckue
paoomowi:

JlabopartopHas padota Ne 7. « AHanu3
MYTAaIi y 1po30(HIbl Ha TOTOBBIX

MHUKpOIIpenapaTrax»

MyTalui, poJib (PaAKTOPOB-MyTareHoB.
CpaBHUBaTh BUJbl MyTallMii; BBISBIIATH
IIPUYUHBI HACJICACTBEHHOU
U3MEHYMBOCTH, UCTOYHUKH MyTareHOB
B OKpYy»Karoleit cpejie (KOCBEHHO).
XapakTepu3oBaTh BHESACPHYIO

HAaCJICACTBCHHOCTb U U3MCHYHUBOCTD
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6.8

['eneTrka yegoBeka

I'eneruka yenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIC METOIbI TCHETHKH YEJIOBEKA:
reHeaJornueCcKuii, OJIU3HEIOBBIMN,
IIUTOTCHETHYCCKHI, OMOXUMUYECKUI,
MOJIEKYJIIPHO-TEHETUYECKUI.
CoBpeMeHHOe oIpe/IeSIeHEe FTeHOTUMA!
MOJITHOTEHOMHOE CEKBEHHPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM UHCIIC

¢ nomotsto [11P-ananu3a.
Hacnenctsenusie 3a001eBaHus
yeJIOBEKa: FeHHbIe 00JIe3HU, 00JIE3HU

C HaCJICACTBEHHOM
MPEIPaCHOIOKEHHOCTHIO, XPOMOCOMHBIE
oone3nn. ComaTHUECKUE H

IrCHCPATHBHBLIC MYTalllH.

PackpbIBaTh cojiep>kaHre TEPMUHOB U
MOHSATUI: KAPUOTHUII YEJIOBEKA,
LUTOT€HETUYECKUI METO/,
reHEAJIOrMYECKUI METO/, POAOCIOBHBIE,
OJIM3HEIOBBIA METOJI, HACIECTBEHHbIE
Oose3Hu: (MOHOTCHHBIE,

C HACJIEACTBEHHOM
MPEIPacoNOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-T€HETUYECKOE
KOHCYJIbTUPOBaHUE.

[lepeunciaTb 0COOEHHOCTH U3yUEHHUS
TE€HETUKH Y€JIOBEKA; PUBOIUTH
MPUMEPBI HACIEICTBEHHBIX O0JIe3HEN
YeJIOBEKa, XapaKTepU30BaTh METObI UX
npo(HIIaKTUKK; 000OCHOBBIBATH 3HAYEHUE

MCIUKO-TCHCTHYCCKOI'O
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CrBosioBbie KieTKU. [IprHIMIIBI

3JI0POBOTO 00pa3a KU3HU, TUATHOCTHKH,

HpO(i)I/IJIaKTI/IKI/I N JICUCHUA ITCHCTUYCCKUX

Oosie3Heil. MeIMKO-TeHeTHIECKOe
KOHCYJIbTUPOBaHUE. 3HAUYCHHUE
MEIUIMHCKONU T'eHETHKH

B IIPEAOTBPAILICHUY U JICUEHUU
IeHETUYCCKHUX 3a00JICBAHUI YEIIOBEKA.
Hemoncmpavyuu:

Tabnuywl u cxemol: «HacmenoBanue
pesyc-akropay, «I'eHeTHKa Tpymmn
KPOBW.

Jlabopamophuie u npakmuueckue
paoomol:

[TpakTuueckas padora Ne 2.
«CocTtaBieHHE U aHAIIU3 POJOCIOBHBIX

YCJIOBCKA»

KOHCYJIbTHPOBAHMUSI.
BrISIBASTE U CpaBHUBATh MEXTY COOOM
JIOMHHAHTHBIE U PELIECCUBHBIC IPU3HAKU
YyeJI0BeKa.

CocTaBiaTh U aHATIM3UPOBATH

POAOCIIOBHBIC YCJIOBCKA

HToro uacoB o teme
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Tema 7. CeJiek1iusi OpraHu3MoOB, OCHOBbI OMOTEXHOJIOTHHI

7.1

Cenekuus Kak HayKa

U Tporecc

1

Cenekuus Kak HayKa U IpoLecc.
3apOoKIEHUE CENEKIIMU U JOMECTUKALIUSA.
VYuenne H. . BaBuiiosa o nenrpax
MHOT000pa3usi U MPOUCXOKACHUS
KyJIbTYPHBIX PACTEHUM.

L{eHTpBI NPOUCXOKAECHUS JOMAIITHUX
KUBOTHBIX.

Copr, nopoaa, mramm.

PackpriBaTh conepxaHre TEpPMUHOB
Y TIOHATUM: CEJIEKIIUSA, COPT, TOPOAA,
ITaMM, TOMECTUKALIMS, TN
0JIOMallTHUBAHUE, IIEHTPbI
MHOT000pa3us U MPOUCXOKIACHUS
KYJIbTYPHBIX PACTCHUU H
’KUBOTHBIX, THOpUIU3AIH,

MCKYCCTBEHHBIN OTOOD.
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Jemoncmpayuu:

llopmpemuwi: H. 1. BaBunos.
Tabauyvt u cxemol.: kapTa «L{leHTpBI
MHOT000pa3usi ¥ MPOUCXOKIACHUS
KyJbTYypHBIXpacTeHHi», «[lopoabl
JIOMAITHUX KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTCHUI.
Obopydosanue: MyJISKU TUIOJ0B U
KOPHETLJIOI0B IUKHUX (HOpM U
KYJBTYPHBIX COPTOB PACTEHUMN;
repOapuii «CenbCKOX035IUCTBEHHBIC

pacTeHus»

Ha3biBaTh 1 cpaBHMBATH OCHOBHBIE
ATaIbl Pa3BUTHSI CEJIEKIUH.

Nznarare yuenune H. 1. BaBunosa

O LEHTPAX IMIPOUCXOKIEHHUS KYIbTYPHBIX
PACTEHHI1; pa3anuvaTh UEHTPHI HA KapTe
MHPA, CBA3BIBATH KX MECTOIOJI0KEHNE
C OYaramM BO3HUKHOBEHUS APEBHENIINX
MUBWJIN3AIINN.

CpaBHUBATh COpTa KYJIbTYPHBIX
pPacTeHHUI, MOPOAbl JOMAITHUX
YKUBOTHBIX U UX JTUKUX IIPEIKOB.
OueHuBaTh POJIb CEJIEKIUU

B 00€CIIeUCHUH MTPOI0BOJILCTBEHHOM

0€30MaCHOCTH YEJIOBEUYECTBA
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7.2

Metonsl 1
JOCTUKEHHUS
CEJICKLIUU PaCTeHUM

N XKNBOTHBIX

CoBpeEMEHHBIE METOIBI CEJICKIIHH.
MaccoBblit 1 HHAUBUYJIbHBIN OTOOPBI
B CEJICKIIMU PACTCHUN M JKUBOTHBIX.
Ouenka 3KkcTepnepa.
bin3K0pOACTBEHHOE CKPEIIMBAHUE —
uHOpuAMHT. Yncras TuHMS.
CkpeniuBane YUCThIX JTUHUH.
I'eTeposuc, unu rubpuaHas cuia.
HepoacrBennoe ckpemmBanue —
aytOopuaunr. OtnanéHHas
rudbpuan3anus 1 e€ yCrexu.
NckycCTBEHHBIN MyTareHes3 U MoJy4eHne

ITOJIUIIJIONJOB. ﬂOCTI/I)KeHI/Iﬂ CCIICKIMH

PackpriBath copepkanne TEPMUHOB H
MOHSTUI: UCKYCCTBEHHBIN OTOOD,
MacCOBBIN 0TOOp, MHANBHUIY ATbHBIN
oTOop, IKCTEphEp, OIM3KOPOACTBECHHOE
CKpelllMBaHue, YUCTas JTUHUS, TETEPO3HC,
HEPOJICTBEHHOE CKPEITUBAHUE,
HCKYCCTBEHHBI MyTareHes,
noyiuron1bl. CpaBHUBATH (POPMBI
HCKYCCTBEHHOT'O 0TOOpa (MaccoBOTO H
WHMBUAYAJIBHOTO), BUIBI
rubpuanzanuu (0JIU3KOPOICTBEHHON U
OTJIaJICHHOM ), CTIOCOOBI MOTYUYEHUS

ITOJIMIIJIONIOB.
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pacTeHUN, J)KUBOTHBIX U
MUKpPOOPTraHU3MOB.
JHemoncmpavyuu:

Iopmpemuwi: 1. B. MuuypuH,

I'. JI. Kapnieuenko, M. ®@. 1BaHOB.
Tabauywl u cxemwvi: «OTHaTICHHAS
rubpuan3anus», «PaboTel akageMuka
M. @. UBaHoBay, «Ilonunmounausy».
Obopyodosanue: MyJISKU TUIOJ0B U
KOPHEIUIO0B AUKUX (POPM U
KYJBTYPHBIX COPTOB PACTEHUH.
Jlabopamophule u npakmuuecxkue
paoomowl:

Oxckypeust «OCHOBHbBIE METOBI U

JOCTHXKCHHS CCIICKIITUUN paCTeHI/Iﬁ u

KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHUIO,

IUIEMEHHYIO epmy,
COPTOUCIIBITATEIBLHBIA Y4aCTOK

WM TETUTMYHOE XO03SMCTBO)

IIpuBOAUTE IpUMEPHI TOCTUKEHUN

CCIICKIINH paCTeHI/Iﬁ H ) KUBOTHBIX
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7.3

buorexnonorusa
KaK OTpaciib

MIPOU3BOCTBA

buorexHnonorus KaK 0Tpaciib
IIPOU3BOACTBA. [ eHHas UHXKEHEepus.
Otanbl co3nanus pekomOuHantHou JJHK
Y TPAHCTE€HHBIX OpraHu3MoB. Kiietounas
uH)eHepus. KiaeTouHnbie KyJIbTypHl.
MUKpPOKIIOHAIBHOE Pa3MHOKEHHE
pacrenuii. Knonuposanue

BBICOKOITPOAYKTHBHBIX

PackpbiBaTh copepkaHue TEPMUHOB U
HNOHSTUNA: OMOTEXHOJIOT S, KJIETOYHAs
WHXEHEPUsI, TeHHASUHKEHEPUS,
KJIOHUPOBAHHE, TPAHCTCHHbIE
opranu3mbl, ' MO (reneruuecku
MOAU(PUIMPOBAHHBIE OPraHU3MBI).
XapakTepu30BaTh OMOTEXHOIOTHIO KaK

oTpaciib IIPOU3BOACTBA, OCHOBHBIC
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CEJIbCKOXO03MCTBEHHBIX OPIaHU3MOB.

DKOJIOTHYCSCKHE U STHUCCKUE TIPOOIECMBI.

I'MO — renetuuecku
MOJU(DUITUPOBAHHBIE OPTaHU3MBI.
Jemoncmpavyuu:

Tabnuyol u cxemvtr. KOOBEKTHI
omoTexHoJorum», «Kinerounsre
KYJBTYPBI U KJIOHUPOBAHHEY,
«KoHcTpyupoBaHuer MEePeHOC IeHOB,

XpOMOCOM»

JOCTHIKCHUA OHMOTEXHOJIOTUH B 00J1aCTH

IIPOMBIINIJIICHHOCTH, CCIILCKOI'O XO03S1CTBa

U MEUIUHBI.
[Tepeuncnars U XapaKTepU30BaTh
OCHOBHBIEMETOBI U JIOCTHKCHUS
OMOMHKEHEPUH.

OOCyXnaTh SKOJOTUYECKHUE U
ATUYECKUE ACTIEKTHI HEKOTOPHIX
HWCCIEeN0BaHUN B 00J1aCTH
OonoTexHoMOTHH (KJIOHUPOBAHUS,
HCKYCCTBEHHOI'O OIUIOJJOTBOPEHUS,
HaIPaBJICHHOTO N3MEHEHUS T€HOMA |

CO31aHMs TPAHCTEHHBIX OPTaHU3MOB)

Hrtoro yacoB o teme 3
PesepBHOE Bpemst 1
OBHIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KIIACC
HanmenoBanue
Ne KommuectBo OCHOBHBIE BUBI 1€ATEILHOCTH
a3JIeJIOB U TEM IIporpammHoe coneprkanue
1/ pasi JacoB porp Acp oOydJaronuxcs
y4e0HOTO IpeaMeTa

Tema 1. DBoJIOMOHHAA OMOJIOTHA
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1.1

DBOJIOLHUA U METOBI

€€ u3y4eHus

[TpeanochuTKN BOSHUKHOBEHUS
ABOJTIOIIMOHHOM TEOPUHU. DBOJIIOIIMOHHAS
TeOpus U €€ MeCTO B OUOJIOTUH.
Braustnue 3BOIOIIMOHHON TEOpUH

Ha pa3BUTHE OMOJIOTUU U APYTHXHAYK.
CBueTENbCTBA IBOJIOIHH.
[TaneonTonornyeckue:
MIOCIICIOBATEIHHOCTD MOSIBJIICHUS BUIIOB
B MAJICOHTOJIOTHYECKOM IETOMHCH,
nepexoiHbie (HOPMBI.
buoreorpaduueckue: cxoacTBo u
pazimuue hayH udiop MaTEpUKOB U
OCTPOBOB. IMOPHUOJIOrHYECKHUE: CXO/ICTBA
U pa3uurs SMOPHUOHOB Pa3HbIX BUJIOB
MO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE:
TOMOJIOTUYHBIC, aHAJIOTUYHBIC,
PYJIMMEHTapHBIC OPTaHbl, ATABU3MBI.
MounekynsipHO-OMOXUMHUYECKHUE:

CXO0JCTBO MEXaHHU3MOB

PackpriBath cojiep:kanre TEPMUHOB U
TIOHSTUIA: DBOJIFOIUS, TIEPEXOTHBIC
dbopmbl, PUIOreHeTUUECKUE PSIbI,
BHJIBI-DHICMUKH, BUJIBI-PEITUKTHI,
3aKOH 3apO/IBIIIEBOTO CXO/ICTBA,
OMOreHETUUCCKUI 3aKOH,
TOMOJIOTHYHBIC U aHAJIOTUYHBIC
OpraHbl, pyIUMEHTApPHBIC OPTaHbI,
aTaBU3MBl.

[TepednciasiTh OCHOBHBIE ATAIlbl Pa3BUTHUS
ABOJIIOIIMOHHOM TEOPHHU.
XapakTepu30oBaTh CBUJIETEILCTBA
ABOJIIOIIUM: TTAJICOHTOJIOTHYECKHUE,
ouoreorpaduueckue,
AMOPHOJIOTHICCKHE, CPABHUTEIIHHO-
aHATOMUYECKHE, MOJICKYJISIPHO-
OMOXMMHYCCKHE.

[IpuBOIUTH MIPUMEPHI MEPEXOTHBIX
dbopM opraHu3MoB, (PUIOreHETUUECKUX

PSIOB.
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HaCJICACTBCHHOCTH M OCHOBHBIX

[TpuBoauTh HOPMYITUPOBKU 3aKOHOB
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MEeTa00IMYECKUX MyTEeH y BCEX KUBBIX
OpraHU3MOB.

Jemoncmpavyuu:

Ilopmpemuwi: K. JIlunnen, XK. b. Jlamapk,
Y. lapsun, B. O. KoBanesckuii,

K. M. bap, O. I'ekkens, ®. Mromep.
Tabnuywvl u cxemol: «Pa3BuTne
OpraHUYeCcKOro MHUpa Ha 3eMJiey,
penbedHbie TAOIUIIBI «3apOIBIIITN
MO3BOHOYHBIX KUBOTHBIX),
«ApXEONTEPUKCY.

Obopyodosanue. dbuoreorpadpuyeckas
KapTa MUPa; KOJUIEKIU «DPopMbl
COXPaHHOCTH MCKOIAEMbIX )KMBOTHBIX U
pacTeHuily; BIaKHbIC MpenapaThl
«Pa3Butue Hacekomoroy, «Pazsurtue

JEATYIIKW

OMOreHEeTHYECKOTO U 3apOAbIIICBOTO

CX0ACTBa
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1.2

Hcropus passutus
MpE/ICTaBICHU I

00 DBOJIIOLIUHA

OpomonnoHHasa teopus Y. JlapBuna.
[IpeanochbuIKM BOSHUKHOBEHUS
JapBUHU3MA. [I[BUOKYIINE CUTTBI
IBOJTIOITMH BUOB 10 JlapBUHY
(M30BITOYHOE PA3MHOKEHHUE

IpU OTPAaHUICHHOCTH PECYPCOB,
HeolpeaeaéHHasi U3MEHYUBOCTb,
O6opb0a 3a CyllecTBOBaHUE,

€CTECTBEHHBIN 0TOOD).

CunreTnueckas TCOPHA DBOJIFTOIINH

PackpsiBaTh conepkaHue TEPMHUHOB U
MOHATUM: CUCTEMAaTHKa, €CTECTBEHHBIN
U UCKYCCTBEHHBIN 0TOOp.
XapaKkTepHu30oBaTh OCHOBHBIE
SBOJIIOLIMOHHBIC UICU, KOHIICIIIIUN 1
T€OPUH; CPABHUBATH B3TJIAJIBIHA BUJ U
sosroninto K. Jlunnes, JK.b. Jlamapka,
Y. {apBuHa.

OuenuBath Bkiaj JIuHHEs B pa3BUTHE

CHCTEMATHKH B OOBSICHATH IIPUHITAUIIBI
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(CTD) u €€ OCHOBHBICTIOIOKEHUS.
Hemoncmpawuu:

Ilopmpemuwi: K. Jlunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabauyvt u cxemol: «llomymnsiumy,
«Kapra-cxema mapiipyTa myTeeCTBUS
Y. JapBuHay, «@opMbl 60pHObBI

3a CyIIECTBOBAHUEY, « ECTECTBEHHBIM
oTo0p», « MHOrOOOpa3ue COpToOB
pacteHuit», «K MHOrooOpasue mopo;

KUBOTHBIX»

OMHApHON HOMEHKJIATYPBHI.
XapaKTepu30BaTh COAEPKAHUE U
3HAYEHHE 3BOJIOLIMOHHON KOHLIECTILINH
K. b. Jlamapka.

OneHuBaTh €CTECTBEHHO-HAYYHBIE U
COLIMATIbHO-3KOHOMHYECKHE
IIPEANOCHUIKY BO3HUKHOBEHUS

ABOJIIOIIMOHHOM Teopuun Y. JlapBuHa.

PackpsiBaTh conepxanue 3BOTIOLUOHHON

teopun. JlapBuHa; cpaBHUBATH
HEONPEACIEHHYIO U ONPEACTIEHHY IO
U3MEHYUBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP, (hOPMBI OOPHOBI
3a CyIIECTBOBAHHUE.

OnuchIBaTh MOJI0KEHUS CHHTETUYECKON
teopuu 3Bosonun (CTD) u 0OBSICHATH

€€ 3HaueHue IAIONOJIOTUHN
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1.3

Bun: kpurepun u
CTPYKTYpa.
ITomymAnus kak Kaxk
dJIEMEHTapHAast

CAMHUIIA BUa

Muxkponssosrorus. [Tomysiius kak
CAMHUIIABUIA 1 DBOJIOIIHH.
Jemoncmpayuu:

Tabauywl u cxemol: «Ilomynsmmy,
«MyTanroHHasi U3SMEHUYUBOCTD.
Obopydosanue: MUKPOCKOTI,
MUKponpenapar «/Ipo3oduna» (Hopma,
MyTaIi GOPMBIKPBIIEEB H OKPACKH
Tena), Mmonenb-anukanus «llepexkpéct

XPOMOCOMY.

PackpeiBaTh conepkaHue TEPMHUHOB U
IIOHATHN: MUKPOJBOJIFOLIUS, BUJ,
KpUTEPUH BUA, apeall, Oy,
reHo(oH1, MyTalluyi, KOMOMHALIUN
I'CHOB.

XapakTepu30BaTh BUJ KaK OCHOBHYIO
CHUCTEMATUYECKYIO €AUHULLY U
LEJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY .
Brinenars kpurepuu Buaa

(Mopdonorudeckuid, GU3NOJIOTUISCKHH,
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Jlabopamopnuie u npakmuueckue
paoomot:

JlaGoparopnas padora Ne 1. «CpaBHeHHE
BUJIOB IO MOP(POJIOTHIECKOMY

KPUTEPHUIO»

OMOXMMUYECKHUI, TCHETHYCCKUH,
AKOJIOTUYECKUHN, TeorpaPUIecKuil) u
MIPUMEHSTh KPUTEPUM 11 OTIUCAHUSA
KOHKPETHBIX BUOB.
XapaKTepHu30BaTh MOMYJISINIO KAK
CTPYKTYPHYIOCITUHUILY BHIA U
3BOJIIOIMH.

OnuceIBaTh NOMYJISINAIO IO OCHOBHBIM

[MoKasaTeisiM: COCTAaB, CTPYKTYypa
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1.4 | IBmxymue cuiibl JIBmoxyiue cuibl ((pakTopsl)3BOTIONUN | PackpbeiBaTh copepkaHne TEPMHUHOB U
(amemeHTapHbIe BHUJIOB B Ipupojie. MyTaluMOHHBIN MOHATHI: KOMOWHATUBHAS
(aKTOpBI) SBOIIOLUN npolecc 1 KOMOMHATUBHAS U3MEHYUBOCTD, MyTAIIUH, MyTallHOHHBIN
U3MEHYUBOCTD. [1ONMyIsA1IMOHHBIE BOIHBI | POLIECC, MOIYJISALMOHHbBIE BOJIHBI,
U fpeild renoB. M3omsauus u murpanus. | Apeid reHoB, W30JSILMSL, MUTPALIUU.
Jemoncmpayuu: XapakTepu3oBaTh 3JIEMEHTAPHbIE
Tabnuywvl u cxemol: «JIBrKyIIIE CUITBI (aKkTOpbI SBOIIOIMH: MYyTallMOHHBIHI
SBOIOLIAM nporuecc, KOMOMHATUBHAS
U3MEHYUBOCTD, MOIYJISILIMOHHBIE BOJIHBI,
npeli reHoB, 301N, MUTPALUS.
YcraHaBiIuBaTh NPUYMHHO-
CJICZICTBEHHBIE CBS3U MEXKIY
MEXaHU3MOM U PE3YJIbTATOM JECUCTBUS
JBIKYIIUX CUIT (37I€EMEHTApHBIX
(haKkTOpOB) IBOJOIIUU
1.5 | EcrecTBenHsbIit 0TOOp EctecTBeHHbI 0TOOp — HanpaBisitouuil | PackpsiBaTh conepkaHue TEPMUHOB U

U ero (opmbl

(haKkTOp PBOITIOIIHH.

®opMBbI €CTeCTBEHHOT00TOOPA.

MOHSTHUH: €CTeCTBEHHBIN 0TOOpP, O0phOa

3a CYIICCTBOBAHHUCE.
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Jlemoncmpavwuu: OnuceIBaTh MEXaHU3M JICHCTBUS
Tabauyvt u cxemwvi: «EcTecTBEHHBIN €CTEeCTBEHHOTO 0TOOpA.
oTO0p», «boprba 3a CyIIeCTBOBAHHUE) XapakTepu3oBaTh (DOPMBI €CTECTBEHHOTO

otOopa (ABMKYLIUH, CTAOMIM3UPYIOIINA,
IU3PYNTHUBHBIN) U CPABHUBATH UX MEXIY
co00il.

XapakTepus3oBaTb 60pb0y

3a CyIIeCTBOBAHUE M CPABHUBATH €€
BUJIBI (MEXBHI0BAsI, BHYTPUBHIOBAS,
6opb0a ¢ HeOIaronpUsITHEIMU

(dbakTOpaMu BHELIHEW Cpebl)

119



®denepanbHas padouas nporpamma | buonorus. 10—11 knaccel (0a30BbIN YPOBEHB)

1.6

PesynbTaTs
HBOJIIOLIUU:
MPUCTIOCOOTIEHHOCTh
OpPraHHU3MOB U

BI/II[OO6p3,30BaHI/I€

[TprcrnocobaeHHOCTh OPTaHU3MOB
KaK pe3yJibTat 3BoJtouu. [Ipumepnt
MPUCIIOCOOJICHUI Y OPTraHU3MOB.
Apomopho3bl U U0 AANTALIMH.
Buau Bumoobpa3oBanue.

Kputepun Buga. OcHoBHBIE (OPMBI
BUJ1000pa3oBaHusl: reorpaduueckoe,
IKOJIOTHYECKOE.

Jemoncmpayuu:

Tabauywl u cxemvi:
«IIprcnocoOIEHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe B11000pa3oBaHKe,
«DKOJIOTHYECKOE BU1000Pa30BaHUE).
Obopyoosanue:

kosutekius «[Ipumepsl 3 THBIX

IPUCTIOCOOJICHUH Y )KUBOTHBIX),

PackpeiBaTh copepkaHre TEPMHUHOB U
HOHATUMN: TPUCTIOCOOJIEHHOCTD,
MIOKPOBUTEIHCTBEHHAS U
npeaocTeperaas oKkpacka,
MaCKHpPOBKa, BUI000pa30BaHHUE.
OnuceiBaTh MEXaHU3M BOZHUKHOBEHUS
MPUCTIOCOOJICHUI y OPTaHU3MOB.
BrIsBIsTE 10 N300pakeHUSIM, Ha )KUBBIX
1 (DUKCHPOBAHHBIX IIPETIapaTax MPUMEpPHI
IPUCIOCOOJIEHHOCTU PAaCTeHUN U
KHUBOTHBIX K YCJIOBUSMCPEIbI
oOuTaHMs, T0Ka3bIBaTh OTHOCUTEIBHYIO
11eJIeCO00Pa3HOCTh MPUCTIOCOOICHUH.
XapakTepru3oBaTh CIIOCOOBI U
MEXaHU3MbI BUI000Pa30BaHMS;

OIIKMCBIBATDb U CpaBHHUBATH OCHOBHBLIC
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KOJUICKITUSI HACEKOMBIX C Pa3IMYHBIMHU
TUTIAMU OKPACKH; HA0OP IJI0I0BU
CEMSIH.

Jlabopamophule u npakmuueckue
pabomoi:

JlaGopartopHas padota Ne 2. «Onucanue
MIPUCTIOCOOJICHHOCTH OpraHU3Ma U e¢

OTHOCHUTCIIBHOI'O XapaKTcpa»

(bOpPMBI KOJIOTHYECKOTO U

reorpauyeCcKOroB11000pa30BaHMs
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1.7

Hanpasnenus n mytu

MaKpO3BOJOIHUH

MakposBosntonus.

dopMmbl BOITIONHH: (hUTTETHYECKAS,
JTUBEPTCHTHAS, KOHBEPTEeHTHAS,
napauienbHas. HeoOpatumocTh
sBonmonuu. [Ipoucxoxenue

OT HECIICIIHATN3UPOBAHHBIX

IPEJIKOB.

[Tporpeccupytommas crieraIn3aus.
AnanTvuBHas paavaiusl.
Jemoncmpayuu:

Ilopmpemuwi: A. H. CeBeplioB.
Tabauysl u cxemol: «KApoMopho3b»,
«Manoaganramuny, «O01ast
JIereHeparys».

Obopyodosanue.: moneiib « OCHOBHBIC
HAIPaBJICHUS YBOJIONNNY»; 00bEMHAS
Moelnb «CTpoeHre TOJI0OBHOTO MO3ra

ITO3BOHOYHBIX))

PackpeiBath copepkanie TEPMUHOB U
TOHSITUIA: MAKPOABOJIIOLIMS, (DUITTOTEHES,
OMOJIOTUYECKUIN TTPOTPECC U perpecce,
apomopdo3, uaroamanTtarus, oomas
JereHepanus, aJanTuBHas pagualus.
XapakTepru3oBaTh (POPMBI IBOJTFOIIHH.
BrisBisats apomopdossl u
UM0aIaNTalli YpacTeHUN U
KUBOTHBIX.

CpaBHUBaTh OMOJIOTMYECKUN Mporpecc
U OMOJIOTHYECKUM perpecc, apoMopdo3,
U0 JanTaIlUI0 U OOIIYI0
JIereHepaluio.

BrIABIATE B3aUMOCBSI3M MEKIY MY TSIMH
Y HaIIPABJICHUSIMU IBOJIIOITUU

Yy PACTEHUU U HKUBOTHBIX

HToro uacoB o teme
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Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KM3HHM HA 3emuie
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2.1

Uctopus xxu3Hu

Ha 3eMJI€ B METOIbI
€€ N3y4eHUs.
['unote3nl
MIPOUCXOKICHUS

KU3HU Ha 3eMJie

JloHay4yHbIE MpeICTaBICHUS

0 3apOXXJICHUM XU3HU. HayuHbie
TUIIOTE3bl BO3HUKHOBEHUS KU3HU

Ha 3emiie: abuoreHe3 UIMaHCTIePMUS.
XHUMHUYECKAS IBOJIFOLIUS.
AOUOreHHbIN CUHTE3 OPraHUYECKUX
BEILIECTB U3HEOPTraHUYECKUX.
DKCNEPUMEHTAIBLHOE OATBEPKICHUE
XUMHUYECKOU 3BOIIOLUU.

HauanbHple 3Tarnsl 6M0JI0rHYecKon
sposironinu. I'unoreza PHK- mupa.
dopMupoBaHuEe MEMOPaHHBIX CTPYKTYP
Y BO3HUKHOBEHUE MMPOTOKJIETKH.
[IepBbie KIIETKH U UX BOJTIOIUA.
dopmMUpOBAHUE OCHOBHBIX IPYIIT
YKUBBIX OPraHU3MOB.
Jemoncmpavwuu:

Ilopmpemui.:

®. Penn, JI. [Tactep, C. Mumnep,

A. N. Onapum, I'. FOpu.

PackpriBath cojiep:kanre TEPMUHOB U
MOHSTHUI: KpeallmoHu3M, aOHOreHe3,
BUTAJIU3M, TTAHCTIEPMHUSI, OMOTI033,
KoalepBaThl, MPOOMOHTHI, CHMOMOTEHE3.
XapakTepu3oBaTh METOIbI U3YUYCHUS
MCTOPUYECKOTO MPOILIOr0 3eMIIH.
[lepeuncnsaTb OCHOBHBIE TAIbI
XUMUYECKON MOMOJIOrHYECKON
ABOJIIOLUU.

N3narate conepxaHue TUIIOTE3 U TEOPUd
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(KpeallMoHHU3Ma, CaMOIIPOU3BOJIIBHOTO
3apoXKJaeHUs (CTIOHTAaHHOTO),
naHcnepmuu, runote3sl PHK-mupa).
OnucsiBaTh 3kcniepumenTsl C. Musepa
u I'. FOpu no nomy4eHuro OpraHuyecKux
BEILIECTB U3 HEOPTraHUYECKUX IMYTEM

aOMOTreHHOr0 CHHTE3a
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Tabauyvt u cxemvl: «Bo3HUKHOBEHHE
CoJIHEeUHOM CHCTEMBIY,

«Pa3BuTHE OPraHUYECKOTO MUPAY,
«PacturenpHas knetka», « KuBoTHast
KieTkay, «lIpokapruoTnueckas

KJIICTKa»
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2.2

OcCHOBHBIC TaIbBI
SBOJIIOIUHU
OpPraHUYECKOTO MUpPa
Ha 3emJie, pa3BUTHE
KU3HH 110 3paM U

nepuoiam

PazBuTHe xxu3HU Ha 3emiie 10 3paM U
nepuoaam. Karapxei. Apxeickas

U IIpoTepO30icKas apsl. [laneozoiickas
apa U €€ IePHOJIbl: KEMOPHICKHM,
OPAOBUKCKHUH, CHITYPUHUCKHUM,
JNEBOHCKU, KAMEHHOYTOJIbHBIN,
IIEPMCKUHU.

Me3so30iicKas 3pa U €€ NepUObI:
TPUACOBBIN, IOPCKUM, METIOBOM.
Kaiino3olickas spa 1 €€ nepuo/ibl:
I1aJICOr€HOBBIN, HEON€HOBBIH,
AHTPONIOT€HOBBIM.

XapakTepucTUKa KJInMaTa v
re0JIOTHYECKHX MporeccoB. OCHOBHbIE
JTaIlbl YBOJIIOLNY PACTUTEIBHOTO U
YKUBOTHOT'O MUpa. ApoMop(h 036l

y pacTeHUH U )KUBOTHBIX. [losiBIIEHUE,
pacUBET ¥ BBIMUPAHUE TPYMI )KUBBIX
OpraHU3MOB.

Jemoncmpavuu:

PackpsiBaTh copepxkaHre TEPMUHOB U
MOHSTHI: D0H, 3pa, IEPHUOI,
apoMop(}o3bl, UIUOATATITALINH.

3HaTh MOCIEA0BATEILHOCTh Y0HOB:
KaTapxeu, apxeu, IpoTepo30H,
dbanepo3oii; ap: apxeiickas,
IIPOTEPO30UCKAs, TAJICO30MCKas,
M€3030MCKasi, KANHO30MCKasl; IEPUOOB:
KeMOPUICKHI, OPIOBUKCKHIA,
CIIYPUMCKHUM, JEBOHCKU,
KaMEHHOYTOJIbHBIN, TIEPMCKHIA,
TPUACOBBIM, IOPCKUH, MEJIOBOU,
IIAJICOT€HOBBIM U HEOT'CHOBBIH,
AHTPONOT€HOBBIM.

XapakTepru3oBaTh OCHOBHbBIE COOBITHS
B Pa3BUTUU OPraHUYECKOr0 MUpa

I10 3paM 1 IEPUOJAM I'€OJIOTUUECKOU
VCTOPHH; ATAIbl Pa3BUTHS
PacCTUTENBLHOTO U )KUBOTHOTO MUA.

Boiienuts riaBHbIe apoMop¢o3bl
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Tabnuywl u cxemol.: «Pa3purtne
OPraHUYECKOTO MUPaY,
TCOXPOHOJIOTHYECKAs TaOJIHIIa;

KOJJICKIIHUA «(DOpMLI COXPAaHHOCTH

HCKOIIa€CMBbIX JKUBOTHBIX U paCTCHHfI)>.

Jlabopamopnusie u npakmuueckue

paoomowi:

pacTeHU U )KUBOTHBIX.

CpaBHHBaTh MeX 1y cO00i
NpeACTaBUTENIEH CUCTEMATUYECKUX
TPYII OPTaHU3MOB, BBISIBIISITh YE€PThI
YCJIOKHEHUS U IPUCIIOCOOJIEHHOCTH

K YCJIIOBHAM JKU3HU
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[Tpaktuueckas padora Ne 1. «3yuenue
MCKOITA€MbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKLIUSX).

DKCKypcHs « DBOIIOLHSI OPraHUYECKOTO
Mupa Ha 3emiie» (B €CTECTBEHHO-

HayYHBI WIMKpPAEBEAUYECKUN MYy3€i)

23

CoBpemeHHas
cucrema

OpPraHn4cCKOro Mmupa

Cucrema OpPraHn4CCKOro Mrupa Kak

OTpaXk€HHE 3BOMIOLNU. OCHOBHBIE

CHCTEMATHUYECKUE TPYIIIBI OPraHU3MOB.

Hemoncmpavuu:
Tabauyvt u cxemol: «CoBpeMeHHasI

CUCTCMA OPraHU4YCCKOT0 MHUpaA»

PackpwiBaTh copepkaHne TEPMHUHOB U
TOHATHI: CHCTEMAaTHKAa, UCKYCCTBEHHASI U
€CTeCTBEHHas KiaccuduKkarus, OnHapHast
HOMCHKJIATypa, IPHHIIHIT
UEPAPXUIHOCTH.

XapakTepru3oBaTh COBPEMEHHYIO

CHUCTEMY OPraHMYECKOr0 MHUpa
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24

DBOIIOLHUS YETOBEKA

(aHTpOTIOTEeHE3)

DBOJIIOIUA YeTI0BEKa. AHTPOMOIOTHS
Kak Hayka. Pa3Burue npeacraBieHui
O IIPOUCXOKJIECHUM YETOBEKA. MeTobl
U3y4yeHHUs auTpororeHeza. CxoacTea u

pas3indus 4CJIOBCKaA U JKUBOTHBIX.

CucreMaTH4ueCcKOe MOJI0KESHUE YSIOBEKa.

Jemoncmpayuu:

Hopmpemuwi: Y. JlapBuH.
Tabauysl u cxemol: «CpaBHEHHE
AHATOMHUYECKUX YEPT CTPOECHUS
YeJI0BEeKa M YeJI0OBEKOOOPa3HBIX
00€3bsHY.

Obopyoosanue. CIENKA WU

U300paKEeHUS KAMEHHBIX OPYIHii

PackpeiBath conep:kanue TEPMHUHOB U
IIOHATHN: aHTPOIIOJIOTHsl, aHTPOIIOTEHE3,
yesnoBek pasymubli(Homo sapiens),
IPSMOXO’KJICHUE, BTOPAsi CUTHAJIbHAS
cucreMa.

[lepeuncnaTs 3a1a4n AaHTPOIIOIOTHH,
JTAIIBICTAHOBIICHUS U Pa3BUTHUSA
MPEICTABJIEHUIN O IIPOUCXOKICHUN
YyesoBeKa.

N3naratb OCHOBHBIE IOJIOKEHHUS
teopun Y. /lapBuHa, KPUTUYECKU
OLICHHMBATh HEHAYYHYIOMH(POPMAIIIO
O MPOUCXOXKIACHUU YEIIOBEKA.

3HATh CUCTEMATHUUYCCKOE ITOJIOKCHHUE
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HepBO6BITHOFO YCJIOBCKA:. KaMHH-

qorepsl, pyousa, ckpebdiia

Buja Homo sapiens, mepedncisiTh ero
MOP(]OIOTO-aHATOMHYECKHE TTPU3HAKH
pa3HOTO YPOBHS (THI, KJIACC, OTPSI

u Jip.).

VYcTanaBnmMBaTh YE€PTHI CXOJICTBA U
pa3IMuniiYesoBeKa U )KUBOTHBIX.
OOBICHATH U OIICHUBATh 3HAYCHUE
HAYYHBIX 3HAHUN O IPOUCXOKICHUU
YeJIOBeKa JIJIsl TOHUMAaHUSI MEeCTa M POJIH

YCJIOBCKAa B IIPHUPOIC
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2.5

JIBrKyme CHITbI

(dakTopsI)

aHTPOIIOTeHE3a

JIBmoky1iue cuibl ((pakTophl)
anTpornorenesa. Hacinencrsennas
W3MEHYHUBOCTH M €CTECTBEHHBIN OTOOP.
OO6mIecTBeHHBIN 00pa3 )KU3HHU,
W3TOTOBJICHHUE OPYAUN TpyAa,
MBIIIIJICHUE, PEYb.

Jemoncmpavwuu:

Tabauysr u cxemovl: «CpaBHEHHE
AHATOMUYECKUX YEPT CTPOCHHUS YeIOBEKa
U 4EJIOBEKOOOPA3HBbIX 00€3bsIHY,
«OCHOBHBIE M€CTa MAJICOHTOIOTHIECKUX
HaXOJ0K IPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

OO0OpyIOBaHKE: MYJISKH
«IIpoucxoxaeHue yeroBeka

(MaJICOHTOIOTUUECKUE HAXOIKH )»

PackpeiBath copepkanie TEPMUHOB U
MOHATHUI: (PaKTOPBI aHTPOIIOTeHE3a,
TPYIIIOBOE COTPYIHUYECCTBO, PEYb,
OpyAHiTHas NESITEIbHOCTD,
oJIMMOP(hU3M.

XapakTepu30BaTh IBIKYIITUE CHITBI
(pakTopsl) aHTpOMIOTEHE3A!
OMOJOTHYECKHE U COIUAIIBHEIC,

CpPaBHUBATH UX MEXITY CO00M

132



®denepanbHas padouas nporpamma | buonorus. 10—11 knaccel (0a30BbIN YPOBEHB)

2.6

OCHOBHBIE CTaIUN

OBOJIFOIIMH YCJIOBCKA

OCHOBHBIC CTaJIMU U BETBU SBOJTIOIUN
YEeJIOBEKA: aBCTPAJIONUTEKH, YelloBeK
yMeIbii, YenoBek npsMOXOIsIINM,
YenoBek HeanaepTanbCckuid, UenoBek
pa3yMHBI COBPEMEHHOTO THUIIA.
Haxomxu nckomaeMbIX OCTaHKOB,
BpEMsI CyIIECTBOBaHUS, 001aCTh
pacrpocTpaHeHusi, 00bEM IOJIOBHOTO
Mo3ra, 00pa3 >KM3HHU, OPYIHSL.
Hemoncmpavwuu:

Tabnuywl u cxemvt: «OCHOBHBIE MECTa
MaJCOHTOJIOTHYECKUX HAXOJOK MPEIKOB
COBPEMEHHOT'O YEJIOBEKa,

«IpeBHeimue oan», «/IpeBaue

JOON», «HepBBIe COBPEMCHHBIC JIFOW)>.

O06opyioBaHKE: MYJTISIKU

«ITpoucxoxnaenue yenoBeka» (OOCTbI
aBCTpAJIONUTEKa, TUTEKAaHTPOIIA,

HeaHIepTaliblia, KPOMaHbOHIIA); CIEIKU

PackpriBaTh conepkanue TEPMUHOB U
NOHATHN: aBCTPAJIONMUTEK, YETOBEK
YMEJIbIN, YETIOBEK MIPSAMOXOIAIINM,
HEeaHJIepTajel, KpOMaHbOHEI],
HEOJINTUYECKAs] PEBOIIIOLINS,
nepBOOBITHOE UCKYCCTBO.
XapaxkTepu30BaTh U CPABHUBATH MEKIY
co00l OCHOBHBIE CTANH IBOJIIOIINH
YEJI0BEKA: XPOHOJIOTMYECKUIM BO3PACT,
apeaj pacpoCTpaHeHus, 00bEM
TOJIOBHOTO MO3ra, 00pa3 >KU3HU U

opyus Tpyaa
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WM n300pakeHUsT KAMEHHBIX OPY AN
NIEPBOOBITHOTO YEJIOBEKA: KAMHH-

qornrnepsl, pyouna, ckpedna

2.7

Yenoseueckue pacol
Y IIPUPOJIHBIE

aJallTalilii 4CJIOBCKA

Yenoseueckue pacbl. OCHOBHBIE
OOJIBINIHE pachl: €BPOIICOUTHAS
(eBpaswuiickas), HErpO-aBCTPAIONTHAS

(?KBaTOpHUAbHAS ), MOHTOJIOUTHAS

PackpbIBaTh cofiep:kaHue TEPMUHOB
Y TIOHATHUH: pachl, pacoreHes, Couual-
JApBUHU3M, PaCU3M, METHUCALIHS.

XapakTepu3oBaTh U CPABHUBATh
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(a3uaTcko-aMepUKaHCKasi).

HpC,Z[CT&BPITGHGIZ"ICJ’IOBG"IGCKHX pac,
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UepThl NpUCIOCOOTCHHOCTH
MpeCTAaBUTEIICH UeJIOBEUECKUXPAC

K YCJIOBHSIM CYILIECTBOBaHUs. EAUHCTBO
yenoBedeckux pac. Kpuruka
COIIMAJILHOIO JApBUHU3MA U pacu3ma.
Jemoncmpayuu:

Tabnuywl u cxemst: «YeaoBeueckne

pacbD»

PacKpbIBATh IPUUMHBI U MEXAHU3MBbI
pacoreHnesa, nepeurcisiTb U IPUBOIUTh
IPUMEPHI MPUCITOCOOIEHHOCTH YeI0BEKa
K YCIIOBUSIM CpE€JIbl, TPUMEPHI
PUCTIOCOOUTEILHOTO3HAYECHHS PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AMHCTBO Bu1a Homo
sapiens, HAy4YHYIO0 HECOCTOSITEIbHOCTD
PacoOBBIX TE€OPHUI, UJICH COLMATBHOTO

JApBUHU3MA U pacu3Ma

Htoro gyacos o teme

9

Tema 3. Opranusmbl ¥ OKpY:KaKwIas cpeaa

3.1 | Oxosorus Kak Hayka

1

DKOJIOTHS KaK HayKa. 3a/1auuy pa3iesibl

OKOJIOTHH.

MGTOI[BI OKOJOIN4YCCKHUX HCCHGHOB&HHﬁ.

DKOJOTMYECKOE MUPOBO33PEHUE
COBPEMEHHOT'0 YEJIOBEKA.
Jemoncmpayuu:

Ilopmpempwi: A. 'ymO0aB1T,

PackpeiBaTh copepaHre TEPMHUHOB U
TIOHSITHI: SKOJIOTHS, TIOJIEBhIE
HAOJIIOICHUS], SKCIIEPUMEHTBHI,
MOHUTOPUHT OKPY’KaloIe Cpeibl,
MOJICJINPOBAHUE, IKOJIOTUIECKOE
MHPOBO33pEHUE.

HCpCLII/ICJIHTB 3aJa4M 5KOJIOI'nu, ee
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K. ®@. Pynbe, D. I'ekkelnb.
Tabauysl u cxemswi: kapta «[Ipupogasie

30HBI 3EMJIIIN)

pa3aenbl UCBSI3U C APYTUMU HAYKaMH.
XapakTepu3oBaTb METObI

9KOJIOTMYECKUX UCCIEIOBAHUN

3.2

Cpenbl oouTaHus v
AKOJIOTUYECKHE

(hakTophI

Cpenbl 00uTaHUsI OpPraHU3MOB: BOJTHAS,
HA3eMHO-BO3 Iy IIIHAS], TOYBEHHAS,
BHYTpPHU-OpPraHU3MEHHAs!.
Dxonornueckue HakTophl.

Knaccuduxanms 3K010ru4ecKkux

PackpriBaTh conepikanrue TEPMUHOB
Y TIOHSITHI: cpesia OOUTaHus,
AKOJIOTHYECKHE (PaKTOPHI,
OMOJIOTUYECKHI ONITUMYM,

OTPaHUYUBAIOIINN (JIMMUTHPYIOIINN )
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(bakTOpoB: aOMOTHYECKUE, ONOTUUECKHE
Y aHTPOIIOTCHHBIE.

JleficTBHE SKOJIOTUYECKUX (PAKTOPOB

Ha OpTaHU3MBI.

Hemoncmpavwuu:

Tabauywst u cxemol: «CpenbloOUTaAHUS

OpraHnu3smMoB»

dakTtop.

XapakTepu3oBaTh YCIOBUS Cpe
oOWTaHHs OPraHU3MOB;
KJIaCCU(PHUIIMPOBATh U XapaKTePU30BaTh
SKOJIOrHYecKre (pakTophl: abMOTUYECKUE,
OMOTUYECKHE U AaHTPOTIOTEHHBIE.
OnuceIBaTh JEHCTBHE 3KOJOTHYECKHUX
(hakTOpOBHA OPraHU3MBI.
XapakTepru3oBaTh 0COOEHHOCTH
CTPOEHUS U KUZHEJEATETbHOCTH
pacTeHUi U )KMBOTHBIXPA3HBIX CPEJL

o0OuTaHusA
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3.3

AOnornueckue

(hakTophI

Abunotndeckue (HaKkTophl: CBET,
TeMIlepaTypa, BJIaKHOCTb.
®doronepuoansm.IIpucnocobnenus
OpraHU3MOB K JIEUCTBUIO a0MOTHUYECKHUX
(dbakTopoB. bUOJIOrHYECKUEPUTMBI.
JHemoncmpavyuu:

Tabauywl u cxemol: «DOTONEPUOANIM.
Jlabopamopnuie u npakmuuecxkue
paoomowi:

JlaGoparopnas padora Ne 3.
«Mopdonoruueckue 0cCOOEHHOCTH
pacTeHuil U3 pa3HbIXMECT OOUTaHUSY.
JlaGopartopHas pa6ota Ne 4. «Bnusinue
CBETa Ha POCT U PA3BUTHE YEPEHKOB

KOJIEyCca»

PackpeiBath copepxanne TEPMUHOB U
NOHATHI: abnoTnyeckue (PaKTopsl,
dboToneprou3M, OUOJIOTUIECKUE
PUTMBL.

AHanu3upoBath JACCTBHE CBETA,
TEeMITepaTyphl, BIAKHOCTH Ha OPTaHU3MBI
Y TIPUBOJIUTH MIPUMEPHI
MPUCIIOCOOJICHHOCTH OPraHU3MOB.
[TpoBouTh OHoONIOTHYECKUE HAOIIOICHUS
1 0pOpPMIIATH PE3yJIbTAThI MPOBEAEHHBIX

HAOJIFOIEHUI
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3.4

buotuueckue

(bakTopbl

buornueckue gakropsl. Busl
OMOTUYECKUX B3aUMOICUCTBHI:
KOHKYPEHIUS, XUIIIHUYECTBO, CUMOUO3 U
ero gopmsl. [lapazutusm, kooneparus,
MyTyaJIn3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMEHCaIu3M, HEUTPaITU3M.

3HayeHue OMOTUYECKUX
B3aUMOJICMCTBUH JIJIsl CYILIECTBOBAHUS
OpPraHU3MOB B IIPUPOIHBIX COOOIECTBAX.
Jemoncmpayuu:

Tabnuywl u cxemol: «lluimeBsie e

PackpsiBaTh cojiep;kaHUE TEPMUHOB
U TIOHSATHI:OMOTHYECKHE (DAKTOPHI,
XUIHUYECTBO, MAPA3UTU3M,
KOHKYPEHIIUS, MyTyaIu3M, CAMONO3,
KOMMEHCAJIN3M, HaXJIEOHUYECTBO,
KBapTUPAHCTBO, AMEHCAIIU3M,
HEUTPAINA3M.

XapakTepu3oBaTh OMOTHYECKUE
(baKkTOphI U BUJIBIB3AUMOOTHOIIICHU N
MEXKIy OpraHU3MaMHM; MPUBOJIUTH
MPUMEPHI B3AUMHOU
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHUBATh MEXJYy COOOM BHUJIBI
OMOTUYECKUXB3aNMOIEUCTBUI

OpraHn3MOB
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3.5

DKOJIOTUYECKUE
XapaKTEPUCTUKHU

BUJIA U IOMYJISIIAN

DKOJIOTHYECKHE XapaKTEPUCTUKH
nonyisiuud. OCHOBHbIENIOKA3aTENN
NOMYJISIMN: YUCIEHHOCTD, IJIOTHOCTb,
POXKJ1aEMOCTh, CMEPTHOCTB, IIPUPOCT,
murpanus. J[uHammka 4ucaIeHHOCTH
NOMYJISIUNU U €€ PeryJisiLus.
Jemoncmpavwuu:

Tabauysl u cxemol: «llomynsmmy,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
NOMYJISIUUU UHDY30pUU-TY PEITbKNY.

Jlabopamophule u npakmuyeckue

paoomoi:

PackpeiBath conep:kanue TEPMHUHOB U
HNOHSTHUI: MOIYJISILUS, YACIEHHOCTb,
IJIOTHOCTb, POKAAEMOCTh, CMEPTHOCTS,
IPUPOCT, MUTpalusl, JMHAMHUKA
YUCJICHHOCTH MOIYJISLINH.
XapakTepu30BaTh OCHOBHBIE ITOKA3ATENN
1 DKOJIOTHYECKYIO CTPYKTYPY
NOMYJISIMN; OMUCHIBATH MEXaHU3MBbI

peryjisinnn YMCJICHHOCTH MOITYJIAITHUN
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[TpakTuueckas padora Ne 2. «Iloacuér
TUIOTHOCTH MTOMYJISIIAA Pa3HbIX BUIOB

pacTeHui»

HNToro uacoB no teme

5

Tema 4. Coo01ecTBa M YKOJOTHYeCKHE CHCTEMbI

4.1 | CooOmiecTBa

OpraHu3MOB

1

Co00111eCcTBO OPraHU3MOB — OHOIIEHO3.
CtpyKTypbl OHOLIEHO3a: BUI0Bas,
MIPOCTPAHCTBEHHAs, Tpouueckast
(numieBas). Buabl-moMUHAHTBL.
Casizu B OHOIIEHO3E.
Jemoncmpayuu:

Tabnuywl u cxemwl: «IlnuieBbIe TS,
«buroI1eHO03: COCTaB U CTPYKTYypay.
Obopyoosanue: MOACIb-aNILTAKALINS
«Tununbie GUOTIEHO3BDY; repOapHii
«PacTtuTenbHbIe COOOIECTBAY,

KOJICKIIUA «BI/IOHGHOS»

PackprIBath conmepkaHue TEPMUHOB 1
ITOHSATHI: OMOIIEH03, YKOCHCTEMA,
OMOTCOIICHO3, BUIbI-TOMUHAHTHI,
AKOJIOTUYECKas HUIIIA.
XapakTepu3oBaTh OMOIICHO3
(coo011eCTBO), €r0 BUIOBYIO,
POCTPAHCTBEHHYIO U TPOPUIECKYIO
CTPYKTYPBHI.

OOBACHATH POJIHL KOMIIOHEHTOB
OMOIIeH032 B MOJICPKAHUHU €r0
CTPYKTYPBI U CYIIIECTBOBAHUS

Ha ONPEACIIEHHON TEPPUTOPHH.
OOBSACHITH OMOJIOTHYECKUI CMBICTT

SAPYCHOCTHU WJIMCTOBOM MO3AauKH.
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CpaBHUBaTh KOMIIOHEHThI OMOLIEHO30B,
UX BUJOBYIO, IIPOCTPAHCTBEHHYIO U
TPOQUUECKYIOCTPYKTYPBI, CBA3H MEXIY

OpraHnu3smMamMmn

4.2

DKOCUCTEMBI U
3aKOHOMEPHOCTH UX

CYILIECTBOBAHUS

DKOJIOTUYECKHUE CUCTEMBI (IKOCHCTEMBI).
ITonsTie 00 DKOCHCTEME U
OHoreoIeHo3e.

CDYHKI_II/IOHEUIBHBIC KOMITOHCHTHI

PackpriBaTh conepkanne TEPMUHOB H
IOHATHH: PKOCHUCTEMA, OMOT€OIICHO3,
POIYIICHTHI, KOHCYMEHTHI, PeTyIICHTHI,

Tpoduueckue ypoBHH, UILIEBAS
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AKOCHUCTEMBI: TTPOTYIICHThI, KOHCYMEHTHI,
PEMYIIEHTHI.

KpyroBopor BeniecTB v NOTOK I3HEPTUU
B DKOCHCTEME.

Tpoduueckue (nuieBbie) ypoBHU
sKocucTeMbl. [InIeBbIe ey U CeTH.
OcHOBHBIE TTOKA3aTETN SKOCHUCTEMBI:
oromMacca, MpoayKIIHsl. IKOJIOTUYECKUE
UPaMUIBL: TTPOTYKIINH, YUCICHHOCTH,
onomacchel. CBOMCTBA SKOCHUCTEM:
YCTOMYUBOCTh, CAMOPETYJISALINS,
pa3BUTHE.

Cykueccus.

Jemoncmpayuu:

Iopmpemuwi: A. JIx. Tencnu,

B. H. Cyxkaués.

Tabauywl u cxemvol.: «IIpuponnsie
coobmiecTBay, «Llenu muTaHus,

«OKoJIoTHYecKas nmupamMuaar»

IIETb U CETh, YKOJIOTHYCCKUE
TUpPaMHU/IBI, OMOMacca, TPOTYKITHS,
CYKIIeCCHSL.

XapakTepu30BaTh CBOMCTBA YKOCUCTEMBI
(e€ crmocoOHOCTH K JUTUTEIILHOMY
CaMOTIOIJIePKaHNI0, OTHOCUTEIILHO
3aMKHYTBIA KPYTOBOPOT BEIIECTB,
HEO0OXOMMOCTD IMOTOKA SHEPTHUN).
CpaBHHBaTh MACTOUIITHBIC U ICTPUTHBIC
MUIIEBBIC 1IETTH, TPOPUIECKUE YPOBHU
HKOCHUCTEMBI.

Pasznuyath nupamMuabl MpOayKIINH,
TUPAMUJIBI YUCIICHHOCTH U ITUPAMUJIBI
OHOMAaCCHI.

CocTaBnsTh 1IEMU U CETH MTUTAHUSI.
[lepeuncisiTh CBOWMCTBA SKOCUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIINSI,
pa3BUTHE (CYKIIECCHUSA).

OnuceIBaTh MEXaHU3M NoAACPKaHHUA
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paBHOBECHS B 3KOCHCTEMAX.
XapakTepu30oBaTh CyKLIECCUU, BBISBISATD
IPUYMHBI U 00IIME 3aKOHOMEPHOCTH

CMCHBI OKOCHUCTEM

43

ITpuponnsie

9KOCHUCTCMBI

[IpupoHBIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.

DKocHUCTeMa XBOMHOT'O WIIH

PackpriBaTh conepkanne TEPMUHOB U
IOHSATHN: BOJAHBIE DKOCUCTEMBI,

OMOTreoIIeHO3bI, (PUTOIIIAHKTOH,

145



OenepanpHas pabouas mporpamma | buonorus. 10—11 kmaces (6a30BbIil ypoBeHb)

MU POKOJIMCTBEHHOI'O JICCA.

300IJIAaHKTOH, OEHTOC, TyMYC.
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Jemoncmpayuu:

Tabauywl u cxemul. «IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIECAY,
«JKOoCHUCTEMA XBOMHOTO JIECay,
«buHoLEeH03 BogoéMay.

Obopyodosanue: repdbapuu U KOJUIEKIIUN
pAaCTEHUHN U )KUBOTHBIX,
MPUHAICKAIUX K PA3HBIM

9KOJIOTHUYCCKUM I'pyIIIaM OJHOI'O BUad

[TpuBOIUTH TPUMEPHI TPUPOTHBIX
9KOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3eMHBIC U BOJHBIC
AKOCHUCTEMBI; OPraHU3Mbl, 00pa3yIOIINe

pasHble Tpo(HuuecKkrue ypoBHU
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4.4 | AHTpONIOTEHHBIE AHTPOIIOT€HHBIE YKOCUCTEMBI. PackpeiBath conep:kanne TEPMHUHOB U
HKOCUCTEMBI ATpO3KOCHCTEMBI. HOHATHUI: aHTPOIIOI€HHAs YKOCUCTEMA,
VYpboskocucremsl. buonoruueckoe u arpo’KocUcTeMa, ypooIKocHucTeMa,
X03MCTBEHHOE 3HAUCHHUE OropazHooOpa3ue.
arpodKOCUCTEM U YPOOIKOCHUCTEM. XapakTepu30BaTh arpOdKOCUCTEMBI U
buopasznoobpasue kak hakTop ypOO3KOCUCTEMBI, 0COOEHHOCTU UX
YCTOMYUBOCTHU dKOCUCTEM. COXpaHEHUE | CYILLECTBOBAHMS.
OHMOJIOrMYECKOTO pa3HOOOpa3us [IpuBOANTH MpUMEPHI AHTPONOT€HHBIX
Ha 3eMIie. 9KOCHUCTEM CBOEH MECTHOCTH, OIIUCHIBATh
Jemoncmpayuu: MX BUJIOBOM COCTaB U CTPYKTYPY.
Tabauysl u cxemovl: K ATPOLIEHO3Y. CpaBHHBATb COCTaB U CTPYKTYPY
Obopyoosanue. xomneknus «Bpeautenu | IPUPOAHBIX SKOCUCTEM U
BAXHEUIIINX CEJIbCKOXO3SMCTBEHHBIX arpo3KOCHUCTEM, arpO3IKOCUCTEM U
KYJIBTYD» ypOo3kocucTeM
4.5 | buocdepa — VYuenne B. . Bepranckoro o 6uocepe. | PackpeiBaTh copepxkaHre TEPMUHOB U
riobanpHas I'panunel, cocTaB ¥ CTPYKTypa MOHATHI: Ouocdepa, JKUBOE BEIIECTBO,
sKOCUCcTEMA 3eMIIH ounocdepsl. )KriBoe BEIIECTBO U €ro JUHAMUYECKOE paBHOBECHE.

¢ynximn. OcodeHnoctu 6uocdepsr Kak

OuenuBars Bkian B. . Bepnaackoro
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rJ100aJIbHOW SKOCHUCTEMBI.
JlnHamudeckoe paBHOBECHE U OOpaTHAs
CBsI3b B Onocdepe.

Jemoncmpayuu:

Iopmpemuwi: B. . BepHnauckui.
Tabauyvt u cxemor: «OOIIAS CTPYKTYpa
ouochepsi», «PacrpocTpanenue Ku3HA
B Ouocdepe», «O30HOBBIN IKpaH

onochepsn»

B CO3JIaHME yueHus o Ouocdepe.
XapakTepru3oBarh cocTaB Onochepsi,

(G yHKITUY )KUBOTO BelecTBa Ouocdepsl
U OTpEeeITh (Ha KapTe) 00J1acTH ero
HaMOOJIBIIIETO PACIIPOCTPAHCHHSI.
[TpuBOIUTE IPUMEPHI TPOSBICHHS
(GyHKIIHI )KHBOTO BelecTBa Ouocdepsi,
OMOTCOXMMHUYCCKOH eITeTbHOCTH
YeNoBeKa.

[Tepeuncnars ocobeHHOCTH OHOChEphI

KaK IJ100aJIbHOM 9KOCUCTEMBI 3eMIIU
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4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BemecTs u PackpbIBath cosiepkaHuE TEPMUHOB U
CymcCTBOBaHUA OMOreOXUMHUYECKHUE [IUKIIBI DJIEMEHTOB MOHSTHM: LIEJIOCTHOCTh 6I/IOC(1JepI>I,
ouocdepsl (yrmepona, a3ora). KPYTOBOPOT BEIIIECTB,

3oHanbHOCTB OMochepsl. OCHOBHBIE OMOTre0XMMHUYECKNE LIUKIIBI
OHMOMBI CYIIH. 3JIEMEHTOB, 30HAJILHOCTB OnoCchepsl,
Hemoncmpayuu: OHOMBI.
Tabauywvl u cxemol: «KpyroBopor OrnuceiBaTh KPyroBopoT BEIIECTB,
yraepona B 6uochepe», «Kpyrosopor OMOreoXUMHUYECKHE IIUKIIbI a30Ta U
a30Ta B IIPUPOLIEN yraepoaa B buocdepe.
OOBACHATH NPUUNHY 30HATBHOCTH
ouocdepsl. [lepeuncnats u
XapaKTepu30BaTh OCHOBHbIE OHOMBI
cymu 3emMiun
4.7 | YemoBe4yecTBO YenoseuecTBO B Onochepe 3emiu. PackpriBath conepxanre TEpPMUHOB U

B Obuocdepe 3emnun

AHTpOHOFCHHBIﬁ N3MCHCHUA

B Ouocdepe. ['mobdanpHbIe

TIOHSITHM: AHTPOIIOI'CHHBIC N3MCHCHU A,

AKOJIOTUYECKUNA KPU3UC, II100aIbHbIE
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AKOJIOTUYECKUE MPOOIEMBI.

Hemoncmpawuu:

Tabnuywl u cxemsi: «IIpumepHbIe
AHTPONOT€HHbIE BO3AECHCTBHS

Ha IPUPOY», « BaKHENINE UCTOYHUKHU
3arpsi3HEHUS BO31yXa U TPYHTOBBIX
BOJ», «IlouBa — BaxHeas
cocrasisitonast 6uocdepsn», «DakTopsbI
Jerpaganuu mousy, «l lapHUKOBBIN

s dex», «PakTophbl paAHOAKTUBHOTO
3arpsisHeHus: ouochepni»; Kpacuas
kHura P®, nzo0pakeHus oXxpaHsaeMbIX

BHUO0B paCTeHI/Iﬁ H ) KUBOTHBIX

poOJIEMBI.

XapakTepu3oBaTh 0M0ChHEepHYIO POIh
YeJIOBEeKa.

[TpuBOANTH IPUMEPHI AaHTPOIIOTCHHBIX
U3MEHEHUM B Orocdepe.

OueHuBaTh MOCIECTBUS 3arpsi3HEHUS
BO3YIIIHOM, BOJHOU CPE/Ibl, U3MEHEHUS
KJIMMaTa, COKpaIleHHs
OropazHooOpazusl.

dopMyIHpPOBaTH COOCTBEHHYIO MTO3HUIIHIO
110 OTHOIIEHUIO K IJ100aJIbHBIM U
PETHOHATBLHBIM 3KOJIOTHYECKIM
npo0OiemMam, apryMeHTUPOBATH CBOIO
TOYKY 3PCHHSI.

Ha3piBaTh mpuunHbI MOSBICHUS
IPUPOAOOXPAHHOMN ITHKH,

packpbIBaTh 3HAUEHHUE IIPOrpecca

JUTSI TIPEOJI0JIEHUS DKOJIOTHYECKOTO

KpHu3uca
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4.8

CocymiecTBoBaHUE
MPUPOIBI U

YCJIIOBCUCCTBA

Cocy1iecTBoBaHUE IPUPOJIBI U
yenoBeyecTBa. CoxpaHeHUE
Ooropa3zHooOpa3us Kak OCHOBA
ycToitunBocTu 6nocheprsl. OcHOBa
PalMOHAIBHOTO YIIPABICHUS
PUPOTHBIMHA PECYPCAMH U UX
UCTOJb30BaHue. JlocTiKeHus: OMoI0orun

Y OXpaHa IPUPO/IbI.

PackpsiBaTh copepxkaHre TEPMUHOB U
IIOHATUH: PAllMOHAJIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOUUNBOE
pa3BUTHE, KOIBOJIOLIUSL.
XapaKkTepu30BaTh PALIMOHAIBHOE
MCTIOJIb30BAHUE PUPOIHBIX PECYPCOB;
OCHOBHBIE TIOJIOKEHUS KOHLIETILIUN

YCTOMYHUBOTO PA3BUTHS
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Jemoncmpayuu:

Tabauywt u cxemol: «buocepa u

YEIIOBEK»
Htoro yacoB o teme 9
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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