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denepanpHas pabouas mporpamma 1o yaeonomy npeamety «buonorus» (6a30BbIit
ypoBeHb) (mpeameTHas oOjacTh «EcrecTBeHHO-HaydHBIE MpeaMeThl») (Haiee
COOTBETCTBEHHO — MpOTpaMMa MO OHOJIOTHH, OMOJIOTHS) BKIIOYACT IMOSCHUTEIHHYIO
3aMHCKy, CONepKaHue OOy4YeHUS, TJIaHUPYEMbIE PEe3yIbTaThl OCBOCHHUS MPOTPAMMBbI
110 OMOJIOTHH, TEMAaTHIECKOE TIITAHUPOBAHHE.

[TosicHuTenbHAS 3alMHMCKa OTpa)kaeT OOIMMe e W 3aJlauyd U3YYCeHHS OHMOJIOTHH,
XapaKTePUCTUKY TICUXOJOTUYECKUX MPEANMOChUIOK K €€ M3yUeHHUI0 OO0YyYarolMMHUCS,
MECTO B CTPYKType Y4YeOHOro TIUIaHa, a TakKe MOAXOAbl K OTOOpY COAepKaHus,
K OIPEIEIICHUIO TUIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanve oOy4deHUsS pacKpbIBaeT COJEpXKATENbHbIC JIMHUU, KOTOPBIC
npeiaraloTes Ay 00s3aTeIbHOTO M3YYCHHS B KaKJIOM KJIacce Ha YPOBHE CPEIHETO
obmrero oopa3oBaHusl.

[InanupyemMble pe3yabTaThl OCBOCHHUS MPOrPaMMbl 1O OHOJOTHM BKJIIOYAIOT
JUYHOCTHBIE, METaIlpeJAMETHBIC pPE3yJbTaThl 3a BECh IMEPHOJ OOYYCHHS Ha YpPOBHE
CpemHero oOmero o0pa3oBaHUs, a TaKXKE MPEIMETHBIC JTOCTHKEHHUS OO0y4YaroIIerocs
3a KaXblil To7] 00ydeHus.

HOACHUMTEJIbBHAA 3AIIMCKA

I[Ipu pa3paboTke mporpaMmbl MO  OHOJOTUU  TEOPETHYECKYIO  OCHOBY
JUIS ONpeACsICHUsl MOJIXO0JI0B K (POPMHUPOBAHUIO COJAEPKaHUS Y4YEOHOTO MpeaMera
«buonorus» COCTaBUJIU: KOHIIENITyaJIbHbIE MOJIOKEHHUS Or'oC COO
0 B3aUMOOOYCIIOBJIEHHOCTH LIEJ€H, ColepKaHusl, pe3yabTaTOB 00yYeHUsl U TpeOOBaHUM
K YPOBHIO TIOJITOTOBKH BBITYCKHUKOB, TIOJOKCHHS 00 OOIMX IEIAX W MPUHITUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHEro 00IIero oopa3oBaHus
B Poccuiickoit deaepaiuu, a Takxke MOJIOKEHUS O crienuduke OMoioruu, e€ 3HaueHUu
B MIO3HAHUU KUBOW MPUPOJIBI U 00ECTIEYCHUH CYIIIECTBOBAHUS YETIOBEYECKOTO OOIIECTBA.
CorynacHO Ha3BaHHBIM TOJIOKEHUSIM OIPEJCICHBl OCHOBHBIC (DYHKIIMM TPOTPAMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Aa€T MpeACTaBlICHHE O IesX, 00 o0iiei crpareruu
0o0y4eHHs, BOCTUTAHUSI U PA3BUTHUSL OOYYAIOIIMXCS CPEJACTBAMU Y4eOHOIrO TMpeamera
«buonorusy, ompenensieT o00s3aTENbHOE NPEIMETHOE COJEPKAHHUE, €ro CTPYKTYPY,
pacrpeesieHre Mo pa3ziesiaM U TeMaM, PeKOMEHAYEMYIO TTOCIIeI0OBATEIbHOCTh U3YUEHUS
y4eOHOTO MaTepHuaia ¢ yaéToM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKU
00pa30BaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yYarOIIMXCSl.

B mporpamme mo OHMOJOTHM TaKXKe yYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM,  METalpeAMETHBIM W  MPEIMETHBIM  pe3yJabTaTaM  OOydeHHUS
B (OpPMUPOBAHWU OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIBHON JEATEIHHOCTH/YU4eOHBIX
JEUCTBUN 00YJAIONIUXCS IO OCBOCHUIO COIEPKAHUS OMOJIOTUYECKOTO 00pa30BaHMUsI.

B nporpamme no Ouosoruu (10—-11 kmaccel, 0a30BbI ypOBEHb) peau30BaH
NPUHITMI TPEEMCTBEHHOCTH B HM3yYCHMHM OWOJOTWMH, Onarofaps dYeMmy B HEH
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IPOCMATPUBAETCS HAMMPABIEHHOCTh HA PA3BUTHE 3HAHUMN, CBSI3aHHBIX C (POPMHUPOBAHUEM
€CTECTBCHHO-HAYYHOTO  MHPOBO33PCHUsS, IICHHOCTHBIX OpHUEHTAIMA  JUYHOCTH,
HKOJIOTHYECKOTO MBINIJICHUS, TIPEICTABICHUN O 3J0POBOM 00pa3e KU3HU U OCPEIKHBIM
OTHOIIIEHHEM K OKpYKaloIlIed npupoaHou cpene. [loaTomy Hapsgy ¢ U3ydeHHEM
00IIeONOIOTHYECKUX TEOPHM, a TaKKe 3HAHUH O CTPOCHUHU KUBBIX CHUCTEM PAa3HOTO
paHra ¥ CYIIHOCTH OCHOBHBIX IIPOTEKAIONIUX B HUX TMPOIECCOB B MPOTPaMMe
110 OMOJIOTHH YJISIICHO BHUMaHHUE UCITOJIb30BaHUIO TIOJTYYSHHBIX 3HAHUN B TIOBCETHEBHOM
YKU3HH TSl PEIICHUS MPUKIIATHBIX 33/1a4, B TOM YUCJIe: MPOGUIaKTUKN HACIEICTBEHHBIX
3a00JICBaHUN YEJIOBEKa, MEIMKO-TEHETUYECKOTO KOHCYJIBTUPOBAHUSA, OOOCHOBAHUS
IKOJIOTHYECKH [IETIECO00PA3HOTO MOBECHHMSI B OKPY>KaIOIIEH MPUPOTHON cpejie, aHaan3a
BIUSHUS XO3SMCTBEHHOW JEATEILHOCTH UYEJIOBEKa HAa COCTOSHUE NPHPOAHBIX U
UCKYCCTBCHHBIX SKOCHUCTEM. YCHJIICHHEC BHUMaHHUS K MPHUKIATHOW HAIPABICHHOCTH
yueOHoro mnpeamera «buonorus» MNPOAUKTOBAHO HEOOXOJAMMOCTBIO OOecIeueHus
YCIIOBUM TSI PEIICHHs] OJHOW W3 aKTyaJIbHBIX 3aJad IIKOJBHOTO OHMOJOTHYECKOTO
oOpa3oBaHusi, KOTOpas MpeJroiaraetT GopMUpPOBAHUE Yy OOYYAIOIIUXCS CIIOCOOHOCTH
aIaNTHPOBATHCA K H3MECHCHHUSIM TMHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Iporpamma 1m0 OWOJOTHU SIBISIETCS OPUEHTHPOM [IJIsi COCTaBJICHUS pabOUMX
porpamMm, aBTOPbI KOTOPHIX MOTYT MPEIJIOKUTH CBOM BapHaHT IMOCJIEIOBATEILHOCTH
U3YYCHUSI M CTPYKTYphl y4eOHOTO MaTepwayia, CBOE BHJICHHE TyTed (HOpMUPOBAHHS
y oOyuaromuxcsi 10—11 kimaccoB mpeAMETHBIX 3HAHUN, YMEHUU U CIIOCOOOB y4eOHOM
NEATETLHOCTH, a TaKK€ METOJMYCCKHX PEIICHWH 3a7ad BOCIUTAHUS W Pa3BUTHS
cpencTBamMu ydeOHOTo mpeamMera «bromorusy.

buonorus Ha ypoBHE cpenHero oOmiero oopa3oBaHMs 3aHUMAET BAXKHOE MECTO.
On obecrieunBaeT (popMUpoBaHUE y 00YUIAIONTUXCS TIPEICTABIICHUN 0 HAYYHON KapTHHE
MHUpa, pacmupseT U 0000maeT 3HAHUS O KUBOM MpHUpoAe, €€ OTIMYUTEIHHBIX
MpU3HAaKaX — YPOBHEBOW OpTraHM3AIlMU W DBOJIONHH, CO3MAET YCIOBUS JIS: TMTO3HAHUS
3aKOHOB JKMBOW TMPHUPOJIBI, GopMUpoBaHUS (DYHKIIMOHAIBLHON T'PaMOTHOCTH, HAaBBIKOB
3JI0pOBOTO M 0€30MacHOr0 o0pa3a »KHU3HH, SKOJOTHYSCKOTO MBIIIJICHUS, IIEHHOCTHOTO
OTHOIIEHUS K )KUBOW TIPUPOJC U YETOBEKY.

Bonbioe 3HaueHne OMOJOTHS UMEET TAKXKE /JIs PEHICHUS BOCHUTATEIBHBIX M
Pa3BUBAOIINUX 33/1a4 CpPeAHEro 00Iero oOpa3oBaHUs, COLUATU3ANUUA O0YYarOIIMXCA.
W3ydyenue Onosioruu odecreunBacT yCIOBUS I (OPMHUPOBAHUS MHTEIUICKTYaIbHBIX,
KOMMYHHKAIIMOHHBIX W WH(QOPMAIMOHHBIX HABBIKOB, JCTCTHYECKON KYJIBTYPHI,
CIOCOOCTBYET WHTErpallMd OWOJIOTHYECKUX 3HAHWW C TPEACTABICHUSAMHU W3 JPYTHUX
y4eOHBIX TIPEJAMETOB, B YAaCTHOCTH, (u3uku, XumMuu u reorpaduu. HazBanubie
MIOJIOKEHUS O TIPeTHA3HAYCHUH y4eOHOTO npeaMeTa « buosorus cocTaBuiim OCHOBY /ISt
OTIpENICTICHUST TIOJIXOJIOB K OTOOPY W CTPYKTYPHUPOBAHHIO €T0  COJCp)KaHMS,
MPEICTABJIICHHOTO B MPOTpaMMe 1o OUOJIOTHH.

Ot16op conepxkanus ydeOHOTO Tipeamera «buosorus» Ha ©6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIUN KYJIbTYpPOCOOOPA3HOTO TOJIX0/1a, B COOTBETCTBUU C KOTOPHIM
oOydJaroruecs: JTODKHBI OCBOWTH 3HAHUS M YMCHHsI, 3HAUMMbIC I (HOPMHPOBAHUS
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o01melt KylnbTyphl, ONPENCIISIONNE aJeKBAaTHOE MOBEACHUE YENIOBEKA B OKPYKAIOMIEH
IPUPOAHONM Cpene, BOCTPEOOBaHHBIE B TOBCEIHEBHOW JKM3HW W IPAKTUYECKOMN
nestenpbHocTH. Ocoboe MecTo B 3TOM CUCTEME 3HAaHUWA 3aHUMAIOT JJIEMEHTHI
colepXaHus, KOTOPBIC CIIy>)KaT OCHOBOM s (OPMHPOBAHUS TIPEICTABICHUN
O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHUpPa U LIEHHOCTHBIX OPHUEHTAIMSIX
JUYHOCTH, CIOCOOCTBYIONTUX TYMaHU3AINHA ONOJIOTHYECKOTO 00pa30BaHUI.

CTpykTypupOoBaHWE  COAEpXaHUS  ydeOHOTO  MaTepuajia B  MporpamMMme
no OWOJOTHM OCYHIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUSI 3HAHUU
00 OTIMYUTEIHHBIX OCOOCHHOCTSIX »XHUBOW TPHUPOJBI, O €€ YPOBHEBON OpraHHM3aIlid
¥ JBOJIIONMHA. B COOTBETCTBUU C ATUM B CTPYKType yueOHOro mpeameta «buomorus
BBIJICJICHBI CJICAYIONINE COJAEpKaTelibHble JMHUM: «buonorus kak Hayka. MeToabl
HAay4yHOTO TO3HaHUs», «Kilerka kak Owonormdeckas cuctemMa», «OpraHm3M Kak
ouosiormyeckas cucrteMa», «CucrtemMa U MHOrooOpasve OpPraHHMYEeCKOro MHpPay,
«IBOJIIOIUS KUBOU IPUPOJIBD), «IKOCUCTEMBI U IPUCYIIIAE UM 3aKOHOMEPHOCTHY.

Lenps uzyuenus: yueoHoro npenmera «buonorus» Ha 6a30BOM YpOBHE — OBJIaJICHHE
00yYalOMUMUCA 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHu3allui KUBBIX
CHUCTEM pa3HOIO0 paHra M NPUOOpPETEHHE YMEHUW WCIOJIb30BaTh HJTH 3HAHUS
JUIsi TPaAMOTHBIX JIEUCTBUUA B OTHOIIEHHMH OOBEKTOB >KUBOW MPHUPOJBI W PEUICHUS
Pa3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmxenue e W3Yy4YCHHUS y4eOHOTO peaMeTa «bunonorus»
Ha 6a30BOM YpOBHE 00€CIIEYNBACTCA PEIICHUEM CIICYIONINX 3a/1a4:

OCBOEHHE O0YyYaIOIMUMUCS CUCTEMbI 3HAHUM O OMOJIOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THIOTE3aX, MpaBUjiaX,  CIYXalluX  OCHOBOH
Jutst GOPMHUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MUPA, O METOaX
HAyYHOTO TIO3HAHUS, CTPOCHUH, MHOTO00Opa3uH U 0COOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3allii, BBIJAIOMIMXCS OTKPBITUSX W COBPEMEHHBIX HCCIEI0BAHUAX
B OMOJIOTHH;

dbopmupoBanne y  oOydYaronmuxcsi — TO3HABATENbHBIX, HHTEIUICKTYaJbHbBIX
¥ TBOPYECKUX CITIOCOOHOCTEH B MPOIECcce aHaM3a JaHHBIX O MyTSIX Pa3BUTHUS B OUOTIOTHU
Hay4YHBIX B3IJIS0B, UJAEH U MOJIXOJOB K M3YUYECHHUIO JKMBBIX CHUCTEM Pa3HOrO YpOBHS
OpraHu3alluy;

CTaHOBJICHHE y OOy4JaroIIMXCcs oOMIel KyabTypbl, GYHKIIMOHATBEHON IPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH W OLIEHHBATh SBJICHUS OKPYXKAIOIIEr0o MHpa >KUBOU
IPUPOBLI HA OCHOBAHHUY 3HAHUH U OTIBITA, MOJYYEHHBIX NMPU U3YYCHUN OUOJIOTHH;

dbopmupoBaHre 'y OOydYaromMXCs yMEHUM  WUTIOCTPUPOBATH  3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOHW JACATEILHOCTH YEJOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM IKHUBOU
MPUPOJIbI, HEOOXOAUMOCTH O€PEKHOTO OTHOIICHHS K HEM, COOTIOICHUS STUUECKUX HOPM
P MPOBEJICHUU OMOJIOTUYECKUX MCCIICIOBAHUN;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUW JJI1 TIOBBIIICHUS  YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;
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NpPUMEHEHHE TNPUOOPETEHHBIX 3HAHUW M YMEHHH B TOBCEIHEBHOM KHU3HU
JUTSL OLIEHKH TIOCJIECTBUI CBOEH AEATEIBHOCTH IO OTHOUIEHUIO K OKpYXKarolen cpeae,
COOCTBEHHOMY 370pOBBIO, OOOCHOBaHHME U COOJIOACHHE MeEp MNPO(UIAKTUKU
3a00JIEBaHUN.

B cucreme cpenHero obmero oOpas3oBaHus —«buosorus», u3yyaemas
Ha 0a30BOM YPOBHE, SIBJIAETCS 00513aTEIbHBIM YU€OHBIM IPEAMETOM, BXOSAIIUM B COCTaB
npeaMeTHoN o0nacTh «EcTecTBEHHO-HAYUYHbIE IPEMETHI».

OO1iee ynCIO 4acoB, PEKOMEHIOBAHHBIX IJISl M3y4YeHUs Ouonornu — 68 vacos:
B 10 xmacce — 34 yaca (1 gac B Heaenmo), B 11 kimacce — 34 yaca (1 yac B HeZIel0).
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COAEPXKXAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka

buonoruss xak Hayka. CBs3b OHOJOTMHM C OOUIECTBEHHBIMHU, TEXHHUYECKUMHU
U IPYyTUMH €CTECTBEHHBIMHU HayKaMH, (pritocopuent, STUKOM, SCTETUKOMN U paBoM. Poiib
Oovonorun B (OPMHUPOBAHWU COBPEMEHHOW Hay4dyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Meroabl MO3HAHMS KUBOM TPHUPOAbl (HAOIIOJEHUE, SKCIEPUMEHT, OIHUCAHUE,
U3MepeHue, Kiaccuukaius, MoieIMpoBaHuE, CTaTUCTUYECKasi 00paboTKa TAHHBIX).

JHemoncmpayuu:
Ilopmpemuwi: Y. NapBun, I'. Menaens, H.K. Koabuos, /Ix. Yorcon u @. Kpuk.
Tabauywl u cxemol: «MeTOIbI TIO3HAHMS JKUBOW TPUPOIBDY.

Jlabopamopuuie u npakmuueckue pabomol:
[Ipaktuueckas padora Ne 1. «/cnonb30BaHne pazauuHbIX METOJ0B IPHU U3YYECHHUH
OMOJIOTNYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMBbI U X OPraHU3aALMA

XKusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. Otinuue
YKUBBIX CHCTEM OT HEOPTraHUYECKOM IPUPOJIBI.

CpoiicTBa OmocucTeM M HUX pa3HOOOpazue. YPOBHM OpraHHu3ali OHOCHUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIMA, NOMYJISIHMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTreOLIEHOTUYECKUH ), ONOC(hEpPHBI.

Hemoncmpayuu:

Tabauyvt u cxemovr: « OCHOBHBIC PU3HAKK KU3HW», Y POBHU OpPraHHU3AIMH KUBOM
TIPHUPOJIBD».

Obopyoosanue: Mmoaenb Mmojiekyibl JJHK.

Tema 3. XumMnyeckuii cocTaB U CTPOEHHE KJIETKH

XUMHAUYECKUM COCTaB KJIIETKM. XHUMHYECKHE DJIEMEHTBI: MAaKpOJ3JIEMEHTHI,
MHUKPO3JIEMEHTBI. Bo/la 1 MUHEpabHBIE BEIECTBA.

OyHKIMY BOABI U MUHEPAJIbHBIX BEIECTB B KieTKe. [lognep:xanue 0cCMOTUYECKOTO
OanaHca.

benku. CoctaB M cTpoeHue OEIKOB. AMMHOKHCIOTHI — MOHOMEpPBI OEJIKOB.
He3zameHumble M 3aMEHHUMBbIE AMHUHOKHCIOTHL. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpBI O€ITKOBOW MOJIEKYIbI (TIepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. bruomornueckue GyHKIUN OCIIKOB.

depMmeHTH — Omosornueckue katanmm3aTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIN
HEHTp, cyocTpatHasa cneuu@uyHoctb. Kodpepmentsl. Butamunbl. Otinnuust hepMeHTOB
OT HEOPraHWYECKUX KaTalln3aTOPOB.
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VYrneBoabl: MOHOcaxapuibl (INIOK03a, pubo3a W Je30Kcupr003a), Aucaxapuiibl
(caxapo3a, JlakTO3a) MW  MOJUCaxapuabl (Kpaxmayi, TIJIMKOT€H, IEeJUTI0JI03a).
buonornyeckue QpyHKIIMM YIII€eBOIOB.

Jlunuaer: Tpuraunepuasl, Gochonunuasl, crepousl. ['uapodunbHO-TUIPODHOOHBIE
cBoicTBa. buonormueckue Qynkiuu nunuaoB. CpaBHEHUE YTIEBOAOB, OEIKOB U
JIMITAJIOB KaK HICTOYHUKOB SHEPTUH.

Hykneunossie kucnotel: JIHK u PHK. Hykineotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkuun PHK. Bunsr PHK. ATO:
CTpOEHUE U DYHKIIUH.

[utonorus — Hayka o kjeTke. Knertodunas Teopusi — npuMep B3aUMOJIECHCTBUS HIIEH
U (haKTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUS KIETKH.

Knerka kak uenoctHast »uBas cucrema. OOIIMe NMPU3HAKK KIIETOK: 3aMKHYTas
Hapy>kHas mMeMOpana, mosiekynbl JIHK kak renetnueckuil ammapar, cuctemMa CHUHTE3a
oenka.

Tumnbl KJIETOK: 3yKapuoTHuecKkas M Npokapuotuyeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTuyeckon kietku. Kiuetounas crenka 6akrepuit. CTpoeHUE 3yKapuOTUYECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAasl CTEHKA, TJIMKOKAJUKC,
ux Qyskiuu. Ilnazmatuyeckas MemOpana, e€ cBoiictBa u (ynkiuu. [lurornazma
u e opra"ounpl. OnHoMeMOpaHHble opraHouabl kietku: OIIC, anmapat ['onbmxu,
au30cOMbl.  [loyaBTOHOMHBIE  OpPraHOWABI  KIETKH: MHUTOXOHAPHH, IUIACTHUIBIL.
[Ipoucxoxenrne MUTOXOHAPUN U ractu. Buasl mnactua. HememOpaHHbie OpraHou bl
KJIETKH: pUOOCOMBI, KJIETOYHBIH IIEHTpP, LIEHTPUOJIM, PECHUYKH, KTYTHKUA. DYHKIIUU
OpraHouJI0B KJIETKU. BKitoueHus.

SAnpo — perynstopublii meHTp kieTkd. CTpoeHue siapa: saepHas 000J0uKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCHOPT BEWIECTB B KIIETKE.

Jemoncmpayuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxinn, K.M. bap.

Jluazpammer: «PacnipenenieHne XUMHUYECKUX AJIEMEHTOB B HEKHMBOW TNPUPOIEL,
«Pacripenenenne XMMHYECKUX 3JIEMEHTOB B )KUBOU MIPUPOJEY.

Tabauyvr u cxemvr: «llepuomuueckass TaOaMIAa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MoOJEKynbl BOJb», «buocunTes Oenkay, «CTpoeHHE MOJICKYJIBI O€lKay,
«Ctpoenue pepmenTa», «Hyknennossie kucnotsl. JJHK», «Ctpoenne monekynst ATDy,
«CTpoeHue 3yKapuOTHYECKOW KIETKW», «CTpOECHHE >KMBOTHOU KiIeTKn», «CTpoeHue
pacTUTENIbHOM KJIETKW», «CTpOCHHE MNPOKAPUOTHYECKON KieTkuy, «CTtpoeHue sapa
KJIETKWY, « YTIEBOABDY, «JIMIUIBI.

Obopyoosanue: CBETOBOM MHKPOCKOM, OOOpyIOBaHWE JJisi  MPOBEICHUS
HaOIIOJICHU, HW3MEPEHHH, OKCIEPUMEHTOB, MHUKPOIIpPENapaThl  PacCTHTEIBHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIJIETOK.
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Jlabopamopnvle u npakmuueckue padbomul:

Jlabopatopnast padota Ne 1. «M3yyeHue kaTanuTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)».

Jlabopatophast padota Ne 2. «M3yueHue CTpoeHus: KIETOK PacTeHUH, )KUBOTHBIX U
OaKTepHil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMUCaHUE.

Tema 4. ’KusHenesiTeIbHOCTb KIETKH

OOMeH BemiecTB, WIM MeTa0oJu3M. AcCUMWIAIUA (TJIaCTUYECKUH OOMEH)
U JUCCUMUJIALMS (PHEPreTuYeckuid OoOMEH) — JBE CTOPOHBI €AMHOr0 Mpolecca
Merabonmmu3ma. Poib 3aKOHOB COXpaHEHHS BEMICCTB W DHEPIMM B TOHUMAHUU
MeTaboIu3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOGHBIM W TeTepoTpodHbi. Pomb ¢epmenToB
B 0OMEHE BEIIECTB U MPEBPALICHUU YHEPTUU B KIIETKE.

®dotocunTe3. CBetoBasi U TeMHoBasi ¢asbl doTocunreza. Peakiuu doTocunresa.
D¢ dextuBHOCTH PoTOcUHTE3a. 3HaUueHUE (HOTOCUHTE3A IS )KU3HU Ha 3emie. BiausHue
yCcIOBUM cpeabl Ha (OTOCHHTE3 M CIOCOOBI TMOBBIMICHUS €r0 MPOJYKTUBHOCTH
y KYJIBTYPHBIX PACTCHHM.

XeMoCcHHTE3. XeMOCUHTE3UPYIONINE OaKTEpUU. 3HAUCHUE XEMOCUHTE3a JJIsl )KU3HU
Ha 3eMJIe.

OHepreTuueckuii OOMEH B KJETKe. PacllerieHne BEIeCTB, BbIJEICHUE
U aKKyMYJIUPOBAaHUE DHEPTUHU B KIIETKE. DTallbl SHEPreTUYecKoro oOMeHa. [ ukonms.
bpoxenne u ero Buabl. KHUCIOPOAHOE OKHUCIEHUE, WIM KIETOYHOE JbIXaHHE.
OxucnurensHoe GochopunrpoBanue. IPGHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiuu marpuyHoro cuntesa. ['enernueckas napopmanus u JJHK. Peanuzanus
TEHEeTUYEeCKOM uHpopManMu B KIeTKe. [ ©HeTHMYecKWil KO W €ro CBOWCTBA.
Tpanckpunius — marpuunbiii cuate3 PHK. Tpancnsmus — 6GuocunTe3 Oenka. DTarmbl
TpaHcisiuu. KonupoBanue aMuHokucnoT. Pois pubocom B OuocuuTese Oenka.

Hexknerounsie ¢Gopmbl XKU3HU — BUPYCHl. VICTOpusi OTKpBITHUS BHUPYCOB
(A.H. Wanosckuit). OCOOCHHOCTH CTPOCHUS H JKU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KMBOTHBIX M 4YEJIOBEKA, BBHI3BIBAEMBIC BHPYCAMHU.
Bupyc ummynonedummura uenoBeka (BUY) — BoszOyaurens CIINa. OOpartnas
TPaHCKPUIIIKS, peBepTa3a U uHTerpasa. [Ipodumaktuka pacrnpocTpaHeHUs BHPYCHBIX
3a00JIeBaHUM.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, /.M. IBanosckuii, K.A. Tumupszes.

Tabauyvr u cxemvi: «Tunbl muTaHus», «Metaboausmy, «MUTOXOHIPUSY,
«IHepreTnyeckuii oOMen», «Xnoportact», «®dorocuntesy, «Ctpoenme JIHK»,
«CtpoeHue u (QyHKUMOHHMpOBaHUE TreHa», «CuHTe3 Oenkay, «['eHeTHueckuit Koy,
«Bupycoe», «baktepuodarm», «CrpoeHue u sxku3HeHHbIM 1wk Bupyca CII]/la,
oakTepuodaray, «Pemmukarms JTHK.

Obopydosanue: wmonenu-antumkamu — «Yasoeane JIHK wu  Tpanckpurimsy,
«buocunres 0enka», «CTpoeHue KIETKU», Mojenb cTpykTypsl JJHK.
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Tema 5. Pa3MHOKeHHe U HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB

Kiierounbli UKL, WM )KM3HEHHBIN 1K KiaeTku. MaTepdasa u mutos. [porneccs,
nporekatoume B uHTepdaze. Permkanusa — peakiuss marpuuHoro cunresa JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIIL. JIUIJTONIHBINA U TallJIONTHBIN
XpOMOCOMHBIE HaOopbl. XpomaTuabl. llUToMOrHMYecKkre OCHOBBI Pa3MHOXKEHUS U
WHIUBUYAIbHOTO Pa3BUTHSI OPTAaHU3MOB.

Henenne knetku — muto3. Craguu mutosa. [Iponecchl, mpoucxosiue Ha pa3HbIX
CTaausX MUTO3a. bruomoruueckuii cMpICI MUTO3a.

[IporpamMmmupyemasi TuOeb KJIETKU — aroITo3.

@opMBbI pa3MHOMXEHHUSI OPraHU3MOB: Oecrojioe W MoioBoe. Buawsl Oecmosnoro
pa3MHOXEHUS: JICJICHHE HaJABOE, IOYKOBAaHME OAHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHe, BEreTaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KJIOHHPOBAHUE
OpPraHU3MOB, €r0 3HAUEHHE JIJISl CEJIEKIUU.

[TonoBO€E pazMHOKEHUE, €T0 OTIANYUS OT OECIIOJIOTO.

Meiio3. Cragum wmenosa. lIpomeccel, NpoOUCXOOAIIME HA CTaAusAX MeENo3a.
[ToBenenue xpomocom B Menose. Kpoccunrosep. buosornueckuii CMbICI U 3HAUECHUE
Meno3a.

['amerorenes — mpouecc 00pa3oBaHUs IMOJIOBBIX KIETOK Yy UBOTHBIX. [loyioBbIE
JKeJe3bl: CEeMEHHUKU U sSsudHuKUA. OOpa3oBaHHe U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTto3ouy, SHIIEKIETKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOEHUS
SIMIEKJIETOK U criepMaTto3ouioB. OmnoaorBopenue. [lapreHorenes.

NunuBunyanbHoe  pa3BuTue  (OHTOreHe3).  DOMOpUOHAIBHOE  pa3BUTHE
(omOpuorenes). OTanbl 3MOPUOHATBHOTO PA3BUTUS Y TO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyJisiius, OpraHOT€HE3. [TocTamOpuroHanbHOE pa3BUTHE.

Tunel MOCTAIMOPUOHATBHOTO Pa3BUTHUS: MpPsAMOE, HemnpsMoe (JIMYMHOYHOE). BiusHue
cpenbl Ha pa3BUTUE OPraHuW3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u pa3Butue pacreHnid. OHTOreHe3 LIBETKOBOTO PACTEHHSI: CTPOEHUE CEMEHHU,
CTaJNH pa3BUTHSL.

Hemoncmpayuu:

Tabauyvt u cxemvi: «DOpMBI pPa3MHOXKEHUS OpPraHU3MOBY», «JIBoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX PAaCTEHUI», «BereraTuBHOE pa3MHOXKEHHUE PACTEHUN,
«/lenenue ket 6aktepuii», « CTpoeHHUE MOJIOBBIX KIETOK», « CTPOSHUE XPOMOCOMBD,
«Knerounsiii iuki», «Pemmukamua JHK», «Murtoszy», «Mehos», «I[Ipsmoe n Henpsimoe
pa3Butue», «l'ameToreHe3 y MIICKONUTAIOIMINX W 4YeloBeKa», «OCHOBHBIE CTaIUU
OHTOTECHE3A.

Obopyodosanue: MHUKPOCKOTI, MHUKpOTpenapaThl «CriepMaTo30u1bl
MJICKOIIATAIOWIETO», <« SliuekneTka MileKkonuTaromero», «Kapuokunes B kieTkax
KOpEIIKa JIyKa», MarHuTHas MoJeNb-amuinkanus «Jlenenue knerkm», moxens JIHK,
MoieNTb MeTa(azHO XPOMOCOMBI.
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Jlabopamopnvle u npakmuueckue padbomul:

Jlabopatopnas pabora Ne 3. «HaGmrogeHne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpOIpenapaTaxy.

JlabopatopHasi padota Ne 4. «3ydyeHure CTpOEHHs MOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieAcTBEHHOCTh M K3MEHYUBOCTh OPraHU3MOB

[Ipenmer u 3agaum reHetuku. Mcropus pa3Butus reHetuku. Posb nurosoruum
1 AYMOPHOJIOTUU B CTAHOBJICHHM T€HETHKU. BKJag pOCCUMCKUX U 3apyOCkKHBIX YUEHBIX
B pa3BUTHE TCHETHUKU. MeToabl T€HETUKH (THOPHUIOJOTHUECCKUN, ITUTOTCHETUYCCKUM,
MOJIEKYISIpHO-TeHETUUECKUi). (OCHOBHBIE TEHETHUYECKHUE TMOHATHUS. [ eHeTudeckas
CHMBOJIMKA, UCTIOJIb3yEMas B CXEMaX CKPELIUBAHUU.

3aKOHOMEPHOCTH HACJICIOBaHUS TPU3HAKOB, YCTaHOBJIEHHbIe [. MeHuenem.
MoHorubpuaHoe ckpelrBaHue. 3aKOH €IMHO-00pa3usi THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBuno TOMUHHUPOBAHUA. 3aKOH PaCIICIUICHUS MPU3HAKOB. [ MIIOTE€3a YMCTOTHI raMer.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JIuruOpuaHOE CKpEIIMBaHKME. 3aKOH HE3aBHCHMOTO HAaCEIOBAaHUS IPU3HAKOB.
[{uToreHeTHuyecKue OCHOBBI ~ JUTHOPHUIHOTO  CKpCIIMBAHUSA. AHAIM3UPYIOIIEEe
ckpenuBanue. lcnonb30BaHWE AHATM3UPYIOLIETO CKPEIIMBAHUSA I OIPEICIICHUS
TE€HOTHIIA OCOOHU.

CuerieHHOE HacleqoBaHue mnpu3HakoB. Pabora T. Moprana 1o CIHEIICHHOMY
HACJIEIOBAaHUIO TeHOB. HapyllieHre cueryieHust reHOB B PE3YJIbTaTE KPOCCUHTOBEPA.

XpOMOCOMHAasi TEOpHS HACJIEACTBEHHOCTHU. | €eHETUUECKUE KAPTHI.

I'enetnka moja. XpOMOCOMHOE OIpenesieHue Ioja. AYyTOCOMBI U TIOJIOBBIC
XpPOMOCOMBI. ['OMOTraMeTHBIE ¥ FeTepOoraMeTHbIE Oprann3mMbl. HaclienoBaHne npu3HaKoB,
CILICTUICHHBIX C MOJIOM.

N3menunBOCTh. BUIBI N3MEHUNBOCTHU: HEHACJICACTBEHHASA U HACIEACTBEHHAsA. Posib
cpenbl B HEHACJEICTBEHHOW WM3MEHYMBOCTH. XapaKTEPUCTHKAa MOIU(DUKAITMOHHON
W3MEHYMBOCTA. BapuanmoHHBIM psSA M BapualMoOHHAas KpuBas. Hopma peaxkuumn
npu3Haka. KomnuecTBeHHbIE M KAYE€CTBEHHbBIC MPU3HAKU U X HOpMa peakiuu. CBoCTBa
MOIU(DUKAITMOHHONW U3MEHUYHNBOCTH.

HacneactBennas, WM TEHOTUIHMYECKAss, M3MEHYMBOCTh. KoMOMHATHBHAS
U3MEHYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MytanyonHass u3MeH4YMBOCTh. Kiaccudukainus myTtaiuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtora W npuuuHBl MyTauuil. MyrtareHHble  QakTopbl. 3aKOH
TOMOJIOTHYECKUX PSAJIOB B HaceACTBEHHOW n3MenunBoctu H.M. BaBuioga.

BuesnepHnas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METO/Ibl TEHETHKH YEIOBEKA:
TreHEAJIOTUYECKUM, OJM3HEIOBBIN, IIMTOTCHETUUYECKUM, OMOXUMUYECKUHN, MOJICKYJISIPHO-
FeHETUYECKHU. CoBpeMeHHoe ONPEECICHUE FeHOTHIIA: MOJIHOT€HOMHOE
CEKBCHUPOBAHWE, TE€HOTUIMPOBAHUE, B TOM 4ucie ¢ mnomomblo [II[P-ananu3a.
HacnencrBenHsle 3a001eBaHus YeJIOBEKA: T€HHBIE 00JIE3HU, O0JIE3HU C HACJICICTBEHHOMN
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IPEIPacIOoNOKEHHOCThIO, XPOMOCOMHbIE Oonie3Hu. ComaTHueckue M TeHEPaTHBHBIC
myTtauuu. CTBOJIOBBIE KJETKU. [IpuHIuUOBI 3710poBOro odOpasa >KM3HHM, JUArHOCTHUKH,
npoQUIaKTUKA W JIEYCHHUs] TEHETHYeCKHX Oone3Heil. Meauko-reHeTH4IecKoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEAUIMHCKON T€HETUKU B MPEJOTBPALLECHUN U JICYEHUU
IeHETUYECKUX 3a00JIEBaHUI YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: I'. Mengens, T. Mopran, I'. ne ®puz, C.C. UYeTBepuKOB,
H.B. Tumodees-Pecorckuii, H.W. BaBumos.

Tabauyvt u cxemovl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE M €r0 ITUTOTCHETHYECKasl
OCHOBa», «3aKOH pacUICIJICHUS M €ro I[UTOTCHETHYECKasl OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpumHoe ckpenmBanuey, «lIUTONIOrHYECKHE OCHOBBI JUTHOPHIHOTO
CKpenuBanusay, «Menosy, «B3anmMoAeluCTBUE aJlIeNbHBIX TE€HOB», «l €HeThdeckue
KapThl PACTEHUM, >XKUBOTHBIX W 4YeENOBEKa», «l'eHernka mnoisa», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIIEIJICHHOTO ¢ ToJIoM», «KapuoTumnsl 4yenoBeka U KUBOTHBIX», «BUabl
u3MeHYuBocTH», «MoaudukanmonHas u3MeHYUBOCTLY, «HacnenoBanue pesyc-
bakTopay, «I'eHeTHKa rpyIn KpoBu», « MyTallMoOHHAs H3MEHYHUBOCTHY.

Obopydosanue:  Moaenu-anIuIMKau  «MOHOTMOPUIHOE  CKPEIMBAHUEY,
«Hemonnoe  momMunmpoBaHue», «JlurmOpumHoe  ckpemmuBanHue»,  «llepekpéct
XpOMOCOM», MHKPOCKOIT M MHKpompenapar «Jlpozoduna» (Hopma, MyTaruu (OpPMBI
KpBUIbEB M OKPACKH TeJa), repoapuii «I'opox moceBHOM».

Jlabopamopnvie u npakmuueckue pabomul:

Jlabopatopnass pabora Ne 5. «M3yueHue pe3ylbTaToB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y TPO30(HIBI HA TOTOBBIX MUKPOTIPEIapaTax».

JlaGoparopnas pabota Ne 6. «M3yuenune MoAmMbUKAIIMOHHOW HU3MEHYHBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PAZIa U BAPUALMOHHON KPUBOWD.

Jlabopatopnass padota Ne 7. «AHanu3 MyTanui y Apo30(puiabl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTiaeckas pabota Ne 2. «CocTaBieHne u aHaJINU3 POJOCIOBHBIX YETOBEKAY.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbBI OMOTEXHOJIOTHH

Cenekups Kak HayKa ¥ IIPOLECC. 3apOKIAECHUE CENIEKINH U TOMECTUKALUSA. Y YEHUE
H.U. BaBunoBa o 1ieHTpax MPOUCXOKIACHUS U MHOTO0Opa3usi KyJbTYPHBIX PACTECHUH.
L{eHTpBI MPOUCXOXKICHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKUUMU. MaccoBblii M HWHAWBHUIYANbHBIM OTOOPHI
B CEJICKIMM pACTEHUd U KUBOTHBIX. OIlleHKa 3KCTepbepa. bIM3KOpOACTBEHHOE
CKpeuuBanue — HOpuauHr. Yncras nunus. CkpelliuBaHre YUCThIX TuHUM. ['eTeposuc,
wi rubpuaHas cwia. HepoacTBeHHoe ckpemiuBaHue — ayTOpuauHr. OtaanéHHas
rubpuau3anus U e€ ycnexu. VICKyCCTBEHHBII MyTareHe3 U MOoJydeHHE MOJIUILIIOUIOB.
JlocTrkeHus CeNIeKIMN PAaCTEHNUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHoMOrHs KaK OTpaciib Nponu3BOACTBA. [ eHHas HHXKEHEPHUs. DTanbl CO3AaHUs
pexomOuHanTHOW JIHK w© TpaHcreHHbix opranu3MoB. KieTouHas WHXEHEpHs.
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Kierounbie KynpTypbl. MUKpPOKIOHAJIBHOE pa3MHOXKEHUE pacTeHHi. KioHupoBanue
BBICOKONIPOAYKTUBHBIX  CEJIIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  DKOJIOTMYECKHE
u 3Tryeckue npodaemsl. MO — reneTndecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JHemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, N1.B. Muuypum, I'.J1. Kapnieuenko, M.®. 1BaHOB.

Tabauywl u cxemwl: xapTa «L{eHTpBI IPOUCXOKIAECHUS 1 MHOTO00pa3Hsl KYJIbTYPHBIX
pactenuit», «llopoapl nOMamIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pPacTEHUI»,
«Otnanéunas rudpuanzanus», «Padoter akagemuka M.®. MiBanoBay, «I[lonumuionusy,
«OO0BeKThl  OWOTeXHONOrMW»,  «KieTouHble  KynbTypbl M KJIOHHPOBAHHEY,
«KoHCTpynpOBaHKe U IEPEHOC TEHOB, XPOMOCOM).

Obopydosanue: MyJs KU TUIOJOB U KOPHEIUIONOB IUKHUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repdbapuil «CeabCKOX035MCTBEHHBIE PACTEHUSD.

Jlabopamopnsle u npakmuueckue pabomaol:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTUKEHUS CEICKIIUN PACTCHUM U )KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIMIO, IJIEMEHHYIO (epMy, COPTOUCIIBITATEIbHBIA YYaCTOK,
B TEIUTMYHOE XO35HCTBO, JA0OPATOPUIO arpOYHUBEPCUTETA UIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBosrouOHHAs OMOJIOTUSA

[Ipennocbulku BO3HUKHOBEHHS 3BOJIIOIMOHHON TEOPUHU. DBOIIOLHUOHHAS TEOPUS U
e€ MecTo B Onosioruu. BiusiHue 3BOJIIOLIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUY U IPYTUX
HayK.

CeugerenscTBa  3BOJIIOUMA.  [lam€OHTONOrMYECKUE:  MOCIENOBATENBHOCTh
MOSIBJICHUSI BUJOB B  TAJICOHTOJIOTHYECKOM  JIETOMHUCH, TEpPEeXOJIHbIe  (OPMBI.
buoreorpadguyeckue: cxoncTBo U pazinune GayH u Gjaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U Pa3IHuusi OSMOPHOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX.  CpaBHUTEIbHO-AaHATOMUYECKHE:  TOMOJIOTUYHBIE,  AaHAJIOTUYHBIE,
pyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX META0OJMYECKHX IyTeH Yy BCEX
OPraHUu3MOB.

OBomonuonHasa teopust U. {apsuna. [Ipeanockuiky BOSHUKHOBEHUSI JapBUHU3MA.
JIBKyIue CWJIbl DBOJIONMM  BUJAOB 10 JlapBuHY (M30BITOYHOE pa3MHOKEHUE
Ipyd  OTPAaHUYECHHOCTH  PECYpCOB,  HeompenenéHHas  W3MEHYMBOCTh,  0OOphOa
3a CyIeCTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cuntetnyeckas Teopus 3Bostonun (CTI) n € OCHOBHBIE MTOJOKEHHUS.

MuxkposBodronus. [Tonmynsuus kak eIMHULIA BUIa U BOJIIOLIUH.

JBvxymue cuibl (pakTopbl) SBOTIONNN BUOB B IPUPOe. MyTarimoHHBIN TPOIIece
¥ KOMOMHATUBHAS U3MEHYUBOCTH. [lomynsironnbie BOJIHBI U ipeiid reHoB. N3omsnus u
MUTpALIHSL.

EctectBenHbIi 0TOOp — HaNpaBIstoIMi GakTop 3BooUud. POPMBbI €CTECTBEHHOTO
otbopa.
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[IpucrnocobneHHOCT,  OPraHU3MOB  KaK  pe3ynpTar  3BoJronuu.  [Ipumepsr
MPUCTIOCOOJIEHUI Yy OpraHu3MOB. ApoMopd03bl U UIUO-aJaNTAI|H.

Bun u Bunoo6pazosanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BUI000pA30BAHMUS:
reorpaduueckoe, SKOJIOrHIecKoe.

MakposBomtonusi.  DopMbl  SBOMIONMM:  (QUIETHYECKasi,  JUBEPreHTHad,
KOHBEpIreHTHas, mapasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxaeHrue OT HeCNEeUMaIM3UpPOBaHHbIX MnpeakoB. lIporpeccupyromas
crienuanu3anys. AJanTUBHAS paguanus.

JHemoncmpayuu:

llopmpemuwi: K. JIlunnen, XK.b. Jlamapk, Y. {apsun, B.O. Koanesckuii, K.M. bap,
2. I'ekkens, ©. Mronnep, A.H. CeBepiios.

Tabauyvl u cxemvi: «Pa3BuTHE OpraHMYECKOro MUpa Ha 3emiie», «3apoAbIIIn
MO3BOHOYHBIX KUBOTHBIX», «APXEONTEPUKC», «DPOopMbI OOphOBI 3a CYIIECTBOBAHUEY,
«EcrecTtBeHHBI 0TOOpY», «MHOroo0pa3ue copToB pacTeHuin», «MHorooOpasue nopos
KUBOTHBIX», «llomymsanum», «MyTallmoHHass HW3MEHUYHUBOCTHY, «ApPOMOPQO3bI»,
«Mnnoanantamumny, «O0mas aereHepamus», «JBwxymnme cuibl 3Bomonun», «Kapra-
cxema wMapmpyra nyremectBus Y. [lapBuna», «bopbba 3a cyliecTBOBaHHEY,
«IIpucnocobieHHOCTh OpPraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJIOTUYECKOE BUI000Pa30BaHUEY.

Obopyoosanue. KOJJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpPACKH, HaOOp
IJIOJIOB U CeMsiH, KoJuieKIus «lIpuMepsl 3alIUTHBIX MPUCTIOCOOTICHUN Y KUBOTHBIX,
Mozenb «OCHOBHBIC HAMpaBIICHUS HBOMIOIUUY», OOBEMHas Mozenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaguyeckas kapra Mupa, KoJeKus «@opMbl COXPaHHOCTH UCKOTIAEMbIX
KUBOTHBIX W pacTeHuin», Mmoenb anmukanus «llepekpéct Xxpomocom», BIIaKHbIE
npenapatel «Pa3Butue HacekoMoro», «Pa3BuTue JIATYIIKW», MHKpOMpenapar
«Ipozoduna» (Hopma, MyTaruu GOpMbI KPbUIILEB U OKPACKH TENA).

Jlabopamopnsle u npakmuueckue padomel:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BHUIOB 10 MOP(HOJIOTHYECKOMY
KPUTEPUION.

JlaGoparopHass pabora Ne 2. «OnucaHwe TMPHUCIIOCOOJICHHOCTH OpraHU3Ma
1 € OTHOCUTEIIPHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe M Pa3BUTHE )KU3HH Ha 3emuie

JloHaydHbIE TIPEACTABICHHUs O 3apOKIACHUM JKM3HHA. HayuHble Trumoressl
BO3HUKHOBEHUS KU3HU Ha 3emJie: abuoreHe3 U maHcrnepMus. XUMHAYEeCcKasi HBOJIIOLHUSL.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAHUUECKUX. DKCIEPUMEHTATBHOE
MOATBEPKACHUE XUMHUYCCKOM HSBOMIONMHA. HadanmbHble JTambl  OMOJIOTMYECKOM
somonuu. [l'mnoreza PHK-mupa. ®dopmupoBanre MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHUE TMPOTOKIETKU. llepBble KkieTkm m ux sBomonus. PopmupoBaHue
OCHOBHBIX I'PYIIII KUBBIX OPTaHU3MOB.

14



denepanbhas paboyast nporpamma | buosmorus. 10-11 kiaccel (0a30BbIN YpPOBEHB)

Pazutne xu3Hu Ha 3emusie mo s3pam W nepuoaam. Kartapxeil. Apxelickas
U IpoTepo3oiickas 3psl. [Taneo3oiickas spa u e€ nepruospl: KEeMOPUHCKUN, OpIOBUKCKHH,
CUJIypHUMCKHN, TIEBOHCKAW, KAMEHHOYT OJIBHBIN, TIEPMCKHUU.

Me3zo30KcKkas 3pa u €€ epuoIbl: TPUACOBBIN, FOPCKHUM, MEIIOBOM.

KaliHo301cKkas 3pa u €€ nepuoabl: NajJeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepucTvka KIMMAaTa W TEOJOTMYECKHX IMporeccoB. OCHOBHBIE ATallbl
ABOJIIOIIMU PACTUTEIBHOTO U )KUBOTHOTO MHpa. ApoMOp(d03bl y paCTEHUN U KUBOTHBIX.
[losiBnenue, pacuBeT U BBIMUPAHUE TPYI JKUBBIX OPTaHU3MOB.

CucrtemMa OpraHMYecKOro MHpa Kak OTpakeHue HBOMoUUH. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIITbI OPraHU3MOB.

OBOJIOLMST YelOBEKa. AHTPONOJIOTHMS Kak Hayka. Pa3BuTue mnpencTaBieHU
0 MPOUCXOKACHUH YeToBeKa. MeToabl u3ydeHus: aHTpororenesa. CxocTBa U pa3inyus
YeJI0BeKa U )KUBOTHBIX. CUCTEMAaTHUECKOE TOJIOKEHNE YETIOBEKA.

JBrxymue cuibl (pakTopsl) anTponoreHne3a. HaciiencTBeHHass ©3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBI 00pa3 >KU3HU, M3TOTOBJIEHUE OPYIUM Tpya,
MBIILJIEHUE, PEYb.

OCHOBHBIE CTaauM W BETBU DSBOJIIOLMU YEJIOBEKA: ABCTPAJONMMUTEKH, YeIoBEK
yMmensli, YenoBek npsamoxonsamuid, YenoBek HeaHIepTaabCKui, YenoBeK pa3yMHBIN.
Haxonku McKomaemMbIX OCTATKOB, BPEMsI CYLIECTBOBAaHHMsS, 00JIACTh PacHpOCTpaHEHUs,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHbIE OOJBIIME Pachl: €BpPONEOUJHAs (E€Bpa3UiiCKast),
HErpo-aBCTpaAJIOUIHAsS (PKBATOpHUAJbHAs), MOHIOJIOUJIHAS (a3UaTCKO-aMepUKaHCKas).
YepTbl NOPHUCIOCOOJIEHHOCTH TMPEACTABUTENCH YETOBEYECKUX pac K  YCIOBHUSIM
cyliecTBOBaHMs. EAMHCTBO yenoBevyecknux pac. Kpuruka pacusma.

Hemoncmpayuu:

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

Tabnuyer u cxemvi: «Bo3aukHOBeHHe CONMHEYHOM CHCTEMBI», «Pa3BuTHE
opraHumyeckoro  mupa»,  «PactutenpHas — KieTtka», <«OKUBOTHasi  KIETKay,
«IIpokapuotnueckas kieTka», «CoBpeMEHHasi CHUCTEMa OpPraHuyecKOro MHPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHS YETIOBEKA U YEJIIOBEKOOOPA3HBIX 00€3bsIH,
«OCHOBHBIE MECTa MAaJEOHTOJIOTMYECKNX HAXOJO0K MPEJIKOB COBPEMEHHOIO YEJIOBEKaY,
«/lpeBHenmme srogu», «JlpeBHue momn», «llepBble  COBpEMEHHBIE  JIFOAWY,
«HenoBeuecKue pachb».

Obopyodosanue: mynsxu «lIpoucxoxaenue yeaoBeka» (OIOCTHI aBCTpaONUTEKA,
MUTEKAHTPOTNa, HeaHAepTaliblla, KPOMAHbOHIIA), CJCTKU WIM W300paKeHHUS] KaMEHHBIX
OpyAMil  TEepBOOBITHOTO  YeJoBeKa  (KaMHU-YOMIEphbl,  pyOmina,  ckpebia),
r€OXPOHOJIOTHYECKAsT TalauIa, KOJUICKIUS «DOopMbl COXPAHHOCTU HCKOIMAEMBIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopnwie u npakmuueckue pabomaoi:
[Ipaktuyeckas pabora Ne 1. «M3yueHune HCKOMAEeMbIX OCTaTKOB pacTEHUM
Y )KUBOTHBIX B KOJUJICKLIUAX).
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DKCKypcust « DBONIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WU KpaeBeAYECKUM My3eil).

Tema 3. Opranu3msbl U OKpY:KaloIIas cpeaa

DKOJIOTHSI KaK HaykKa. 3aJadd M pasleibl 3KOJIOTMH. MeETolbl 3KOJOTMYECKHUX
MCCJIETOBAHNUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsS OpPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YyIHAs, IIOYBEHHAs,
BHYTPUOPTraHU3MEHHAs!.

Okonoruueckue  ¢akropel. Kmaccudukamuss — sxomorndeckux — (PakTOpOB:
abuoTnueckne, OMOTHUECKUE U aHTPOIOTeHHbIe. JlelicTBUe 3KOIOTHYecKuX (haKTOpOB
Ha OpraHU3MBI.

AbGuotnyeckue (QaKTOphl: CBET, TEMIepaTypa, BIAXHOCTh. DOTONMEPHOIU3M.
[Tpucnocobienust opraHu3MOB K JE€HCTBUIO a0MOTHYECKHX (PakTopoB. buosornueckue
PUTMBI.

buotnueckue dakropsl. Bumbl OMOTHUYECKUX B3aUMOJCUCTBUNA: KOHKYpPEHIIUSA,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. IlapasutusMm, koomepauusi, MyTyajau3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAINU3M, HEUTpaIU3M.
3HaueHHe OMOTMYECKHMX B3aUMOJEWCTBUI I  CYIIECTBOBAaHUS  OPraHU3MOB
B IIPUPOJIHBIX COOOILIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKHU NOMyIsUuU. OCHOBHBIE MTOKA3aTENH MOIMYJISIIIUU:
YHUCJIIEHHOCTD, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IIPUPOCT, MUTpalys. JnHaMuka
YUCJICHHOCTH HOITYJISIUUU U €€ PeryJIsaus.

Hemoncmpayuu:

llopmpempui: A. I'ymbonbar, K.®. Pynbe, O. ['ekkerns.

Tabnuyer u cxemwvi: xapta «llpupoansie 30HbI 3emin», «Cpeabl 0OOUTaHUS
opranu3sMoB»,  «®oronepuoauszm», «llomymanum», «3aKOHOMEpPHOCTH  pOCTa
YUCJIEHHOCTU MOMYJSAUUU UHPY30puu-TyPenbkny, «luiesbie nenm.

Jlabopamopnvie u npakmuyueckue pabomui:

JlaGoparopnas pabora Ne 3. «Mopdonornyeckue OCOOCHHOCTH pacTEHUM
U3 Pa3HBIX MECT OOUTAHUS.

Jlabopatopnasi pabora No 4. «BnusHue cBeta Ha POCT M pPa3BUTHE UYEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «Iloacy€T MIOTHOCTU MOMYJSIIUI Pa3HBIX BHUIOB
pacTEHUIN.

Tema 4. Coo0uiecTBa M 3K0J10rH4eCKHE CHCTEMbI
CooOmiectBo  opraHu3MoB — OuoneHo3. CTpyKTypsl OHOILIEHO3a: BHIOBas,
IpPOCTpaHCTBEHHasA, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsizu B OMOIIEHO3E.
Dxosioruyeckue cuctemsl (dkocructemsl). [loHsTue 00 sxocucTeMe U OUOTreoIeHO3E.
OyHKIIMOHAIBHBIE KOMITOHEHTHI 9KOCHCTEMBI: MPOIYIICHTHI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBopoT BemiecTB v MOTOK YHEPTUH B IKOCUCTeME. Tpoduueckue (MUIEBbIC) YPOBHU
skocucTeMsl. [Iuiessie nenu u cetu. OCHOBHBIE TIOKa3aTeNIM YKOCUCTEMBI: Onomacca,
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OPOAYKIMSI. ODKOJOTUYECKHME MUPAMUIBL: MPOAYKLUMH, YHCICHHOCTH, OHMOMACCHI.
CBoOICTBa 3KOCUCTEM: YCTOMUHUBOCTD, CAMOpPETYJIsiLuUs, pa3BuTHe. CyKlieccusl.

[IpuponHble 3KOCHUCTEMBL. DKOCHUCTEMBI 03€p U pPEK. DKOCHUCTEMA XBOMHOIO
WJIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKOCUCTEMBI.
buonorudeckoe u X03s1iiCTBEHHOE 3HAUEHHE arpOdIKOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak Qakrop ycrolunBocTH HKocucteM. CoxpaHeHue
OMOJIOrMUYECKOT0 pa3sHOOOpa3us Ha 3eMIIe.

Yuenne B.W. Bepnanckoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa 6nochepsi.
XKusoe BemectBo u ero ¢ynkuuu. OcoOeHHocTH OHoOcepsl Kak TIOOATBEHOM
’KocUcTeMBI. [lMHaMu4Yeckoe paBHOBecHe U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTs! BemmecTB 1 OMOreoXuMHYECKHE IIUKJIIBI 3JIEMEHTOB (YIIIepoa, a30Ta).
3oHanbHOCTH OUochepsl. OCHOBHBIE OMOMBI CYIIIU.

UenoBeyecTtBOo B Ouocdepe 3emid. AHTPONOTCHHBIE HU3MEHEHHS B Ouocdepe.
['1o6abHbBIE SKOJOTUYECKHUE TIPOOIIEMBI.

CocymiecTBoBaHHE PUPOBI U YenoBeuecTBa. CoxpaHeHne 6uopa3sHooOpasus Kak
OCHOBa ycToHuMBOCTU Onocdepbl. OCHOBA PallMOHAIBLHOTO YIPAaBICHUS IPUPOIHBIMU
pecypcamu U UX HCToNb3oBaHue. JloCTHKeHNS OMOJIOTUU M OXpaHa MPUPO/IBL.

Jemoncmpayuu:

Ilopmpemui: A.JIx. Tencnu, B.H. Cykaués, B.I. Bepnaackuii.

Tabnuyvr u cxemwi: «llumessie nenu», «bUOIEHO3: COCTAaB W CTPYKTypay,
«IIpuponusie coobmecTBa», «llemn nuUTaHUSA», «IKOJOTHYECKAs TMHPAMUJIAY,
«buocdepa u demoBek», «IKOCHUCTEMA IMUPOKOJIUCTBEHHOTO Jecay, «IKOCUCTEMA
XBOMHOIO Jecay, «brouneno3 Bogoémay, «ArpoueHos», «lIpumepHeie aHTpPONIOTEHHBIE
BO3JCUCTBUS Ha NpuUpoAy», «BaXHEWIIME HWCTOYHHUKM 3arpsi3HEHUs BO3AyXa U
TPYHTOBBIX BOJ», «l[louBa — BakHelmas coctaBiswomias Ouochepr», «DaKTOPbI
nerpajanuu mouBy, «llapaukoBsiil 3¢ dexTy, «DakTophl PaIMOAKTUBHOTO 3arps3HEHUS
ounochepri», «Odmas crpykTypa 6uocdepsi», «Pacnpoctpanenue xxu3au B buocheper,
«O30HO0BBIN 3kpaH Ouochepnl», «Kpyrosopor yriepona B 6uochepe», «Kpyrosopor
a30Ta B PUPOIE.

OOGopynoBanue: Mojenb-anIuIMKanus «Tunuuaeie  OUOIEHO3bI», repOapuii
«PacturenbHble COOOIECTBaY, KOJIEKIMU «buoneHo3», «BpeauTenn BaKHEHIIMX
CEICKOXO3SUCTBEHHBIX KYJIbTYp», TepOapuu W KOJUICKIIUA PACTECHUN W >KHUBOTHBIX,
MpUHAJJISKAIIME K Pa3HbIM JKOJIOTHYECKUM TrpynmnaM oJHOro Buaa, KpacHas kHura
Poccutiickoii @eaepainmu, n300pakeHHs] OXPAHIEMBIX BUJIOB PACTCHUI U )KUBOTHBIX.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
ITO BUOJIOTMN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUAA

Cornacao ®I'OC COO ycraHaBIMBaIOTCS TpeOOBaHUSI K pe3yJbTaTaM OCBOCHMS
oOy4JalomuMHUCs  TpOrpaMM  CpeaHero  o0miero  00pa3oBaHUs:  JMYHOCTHBIM,
METaNpPeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JHMYHOCTHBIX pE3yJIbTaTOB OCBOCHUSA IpeaMera «buomorus»
BBIJICJICHBI  CJICAYIOIIUME COCTABIIIIONINE: OCO3HAHHWE OOYYaIOIIUMUCS POCCHUHUCKOM
rpaXJaHCKONW MJACHTUYHOCTM — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPEICTICHUIO, HAJTMYMEe MOTUBALIUU K OOYYEHUIO OMOJIOTHH, 1I€JICHAPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KIIOUEBBIX IEHHOCTEH W
UCTOPUYECKUX  TpaJAWIUK  pa3BUTHS  OUOJOTMYECKOTO  3HAHUS, TOTOBHOCTH
U CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH NESITEIHLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMHM, TPHUCYIIMMH CHUCTEME OHOJIOTMYECKOro OoOpa30BaHUs,
HaJMYue SKOJOTHMYECKOTO IMPABOCO3HAHUS, CIOCOOHOCTH CTABUTh IIEJIM U CTPOUTH
YKU3HCHHBIE IJIaHBI.

JIndyHOCTHBIE pE3ynbTaThl OCBOCHHS Tmpenmera «buonorus» pocturaroTcs
B ©IMHCTBE Y4YeOHOM W  BOCIUTATEIBHOM  JEATEIBHOCTH B COOTBETCTBHUH
C TPAJUIIMOHHBIMH POCCUHMCKHMMH COLUOKYJBTYPHBIMU, WUCTOPUUYECKHUMU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHIMH B OOIIECTBE NpaBWIaMH W HOpPMaMu
MOBEJACHUS W  CIIOCOOCTBYIOT —TMpOIECCaM CaMOIO3HAHHUS, CaMOBOCIUTAHUSA U
CaMOpAa3BUTHS, Pa3BUTHUS BHYTPEHHEW MO3UIMU JIMYHOCTH, MATPUOTU3MA, YBAKEHHS
K 3aKOHY M NPaBOIOPAJIKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJECHUIO, B3aWMHOTIO
YBOKEHUS, OEpPEKHOrO0 OTHONIEHUS K KYJbTYPHOMY HACIEIUIO U  TPATULIUSIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccuiickon dPenepanuu, NPUPOAE U OKPYKAIOIIEH
cpene.

JIngHOCTHBIE pPE3yibTaThl OCBOEHHUSA Y4ueOHOro mnpeamera «bUOJOTHS TOJHKHBI
OTpakaTb ~ TOTOBHOCTh W  CIIOCOOHOCTh  OOy4YaromIuMxcsi  PyKOBOJICTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEM TMO3MIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIM/, TO3UTUBHBIX BHYTPEHHUX YOCKACHUN, COOTBETCTBYIOIINX TPAAUIIUOHHBIM
IIEHHOCTSIM POCCHUHCKOTO O0OIIecTBa, pacHIMPEeHHE KU3HEHHOTO OIbITa W OIbITa
JESITEIbHOCTH B TMPOLIECCE peAM3allii OCHOBHBIX HAIpPaBJICHUW BOCIHUTATEIBHOU
JESATENBHOCTH, B TOM YUCJIE B YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHUS:

C(OPMHPOBAHHOCTD TPAKIAHCKOH TMMO3UIMH OOYyYaroImerocss Kak aKTHBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUHCKOTO 00IIIeCTBa;

OCO3HAHHME CBOMX KOHCTHTYIIHMOHHBIX IpaB M OOS3aHHOCTEH, yBakeHHE 3aKOHA
Y TPaBOIIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM IESATENBHOCTH MPH CO3JAaHUHM Y4eOHBIX
MIPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIBHBIX 33/a4, BHITOJIHEHUU OMOJIOTUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPEENIATh COOCTBEHHYIO MO3MIMIO IO OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMEHUE YYHUTHIBATH B CBOUX JCHCTBUAX HEOOXOJAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJIe C pa3HBIMU YOEKACHUAMHU, KYJIbTYPHBIMH IICHHOCTSIMU U
COLIMAJIBHBIM I10JI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBHBIX U MCCIIEN0BATEIbCKUX 3a1a4, YBAXKUTEIBHOIO OTHOLIECHHUS K MHEHUIO
OIIOHEHTOB IIPU 00CYKIEHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOIO COEPKAHNUS;

TOTOBHOCTb K TYMaHUTAPHOU Y BOJIOHTEPCKOM IEATEIIbHOCTH;

2) MATPUOTHYECKOT0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCUHCKON TIpa)KAAHCKOW HJIEHTUYHOCTH, NaTpPUOTH3MA,
YBaXEHUSI K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHoil, ropaoctu
3a CBOM KpaHl, CBOWO PoanmHy, CBOW S3BIK M KYyJIbTYpY, IPOIUIOE M HACTOSLIEE
MHOTOHallMOHAIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACIEAUI0 W NaMATHHUKAM MPHUPOJBI,
JNOCTHKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUNCKUX YYEHBIX B CTAHOBJICHHUE M PA3BUTHE
OMoJIOrMH, MOHUMAHUS 3HauY€HUs1 OMOJIOTUH B MO3HAHUU 3aKOHOB MPUPOJBI, B JKU3HU
YeJI0BEKa U COBPEMEHHOIO 00IIECTBa;

uaeliHas YyOEeXIEHHOCTb, TOTOBHOCTb K CIy)KeHHIO U 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHHSI:
OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO ITOBEICHHUS,
CIIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O MW IPUHUMATh OCO3HAHHBIC pelIeHUs,
OPUEHTHUPYSACh HA MOPAITHLHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
OCO3HAHME JTMIHOTO BKJIAJa B IOCTPOSHHUE YCTOMIMBOTO Oy TIyIIIETO;
OTBETCTBEHHOE OTHOIICHUE K CBOUM POIUTEINISIM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHUS LIEHHOCTEH CEMEWHON XHU3HU B COOTBETCTBHHU C TPAIUIUASIMHU
HapoaoB Poccuu;

4) 3CTeTHYEeCKOr0 BOCITUTAHMSA:

ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas O3CTETHKY ObITa, HAYyYHOTO H
TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHUH;

MOHUMaHKE SMOIMOHATIBHOIO BO3JCHCTBHS JKHBOW MPUPOABI M €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKCHHUIO B pa3HbIX BHIaX HCKYCCTBA, CTPEMJICHUE MTPOSIBIIATh
Ka4eCTBa TBOPUYECKOM JIMYHOCTH;
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5) pusnyeckoro BocnuTaHusi, (OpMUPOBAHMA  KYJBTYPbl 3A0POBbA U
IMOLMOHAIBHOIO 0J1ArONOJTy YU :

IIOHMMaHWE U peanu3alys 3J0pOBOr0 M 0e30macHOro odpasa KU3HHU (310pOBOE
NUTaHUE, COOJIIOIEHNE TUTMEHWYECKUX MpPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEXUM
3aHATUN U OTJIBIXA, PEryJsipHas (U3NYECKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOUIEHHS K COOCTBEHHOMY (PHU3MUYECKOMY U ICUXHUYECKOMY
3JI0pOBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
NOBEJICHUS B CUTYALUSAX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HaHWE MOCIEACTBUA M HENPUATHS BPEIHBIX MPUBBIYEK (YOTpeOaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPya0BOIr0 BOCIIMTAHUSA:

TOTOBHOCTB K TPY/ly, OCO3HAaHUE LIEHHOCTH MacTEPCTBA, TPYIOIOOHE;

TOTOBHOCTh K aKTUBHOW JEATEIHHOCTH TEXHOJIOTUYECKOM H  COIMAIbHOU
HANpPaBIEHHOCTH, CIOCOOHOCTh WHHUIMUPOBATH, IUTAHUPOBATH M CAMOCTOSITETHHO
BBITOJIHATH TaKyIO J€STEIbHOCTbD;

UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHANBHON JEATEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyayieill mpodeccuu U pealn3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEM KU3HU,

7) ?KOJOrHYeCKOro BOCIIMTAHMS:

HKOJIOTMYECKH LeecOo00pa3HOe OTHOLIEHHE K MPUPOAE KaK HCTOYHHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHHE  YPOBHA  DKOJOTMYECKOM  KYJbTYpbl: NPUOOPETEHHE  OMbITa
MUIAHUPOBAHUS TIOCTYIIKOB M OLEHKH MX BO3MOXHBIX MOCIEACTBUHN ISl OKPYKAIOIIEH
Cpelibl;

OCO3HaHUE TJI00AJBHOrO XapakTepa OHKOJIOTMYECKHUX MpobdjieM U myTed ux
pelieHus;

CIIOCOOHOCTh HCIOJB30BaTh MPHOOpETaeMble PU U3YYEHUU OWOJIOTMM 3HAHUS U
YMEHHMSI TIPU PEUIeHUH MPOOJIEM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOONOIb30BAaHUEM
(cobmoieHne TpaBUSl TIOBEIEHUS B MPHUPOJAE, HANPABICHHBIX HA COXPaHEHUE
paBHOBECHSI B DKOCHCTEMaX, OXpaHy BHJIOB, SKOCHUCTEM, Orocdepsl);

AKTUBHOE HEINPUATUE ICUCTBUM, MPUHOCAIIUX BPEN OKPYKAKOIIEH NPUPOIHOU
cpele, YMEHHE IMPOTHO3MPOBATh HEOJArONMPUITHBIE HKOJIOTUYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUN U NMPENOTBPALIATh HX;

HaJU4ME€ PA3BUTOIO 3SKOJOTHMYECKOTO MBIIIJIEHUS, 3KOJOTWYECKOU KYJIBTYPHI,
OMbITa JEATEIBHOCTH 3KOJOTMYECKOW HAIPaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMU B TI03HABATENbHON, KOMMYHHMKAaTUBHOM M COLMAJIBHOM MPaKTUKE, TOTOBHOCTHU
K YYACTHIO B IPAKTUYECKOM AESATENBHOCTH IKOJIOTHYECKOM HAPaBIEHHOCTH;
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8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOIIECTBEHHOM NPAaKTUKH, OCHOBAHHOI'O Ha JUAJIOre KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpUICHCTBOBAHNE SA3BIKOBOM M UUTATEIbCKOW KYJIbTYphl KaK CpeICTBa
B3aUMOJICUCTBHS MEXY JIFOJAbMU U IO3HAHUS MUPA;

INOHMMaHue crienu(puKyu ONOJIOTUY KaK HayKH, 0OCO3HAaHUs €€ poJid B pOPMUPOBAHUN
pPAalMOHAIIBHOTO HAYYHOTO MBIIUIEHUS, CO3[JaHUM LEJOCTHOTO MPECTaBICHUS
00 OKpy’KaroIlleM MUpE KaK O €IUHCTBE MPUPObI, YEJIOBEKA U OOIIECTBA, B TO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIICHUH NPoOJieM COXpaHEHHs] MPUPOTHOTO
paBHOBECHS,

yOexAEHHOCTh B 3HAYMMOCTU OHWOJIOTUM JJIi COBPEMEHHOM LMBWJIM3ALIUU:
o0OecrieyeHrs HOBOIO YPOBHS pa3BUTHUS MEJIWLHMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh PEeCypCcHbIE MPOOJIEMbI Pa3BUTHS YEIOBEUYECTBA,
oMcKa MIyTed BbIXOJA M3 IJI00ANbHBIX 3KOJOTMYECKUX MpodiIeM U obOecreyeHUs
nepexoAa K YCTOMYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HMCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (HOPMHUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKUX 3HAHUU B LENSX MOBBILICHUS
oOuiel KyJnbTypbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHAJIBHOW TPaMOTHOCTH oOydaroumuxcs, (OpMUPYEMOH TMpH H3YYEHUU
OmoIoruy;

NOHMMAHHE CYIIHOCTH METO/I0B IT0O3HAHUS, UCIIOJIb3YEMBIX B ECTECTBECHHBIX HAYKaX,
CIIOCOOHOCTH MCIOJIb30BATh MOJyYaeMble 3HAHUS JJI aHAJIU3a U OOBbSICHEHUS SIBJIICHUN
OKpY’KAaIOIIET0 MHpa U MPOUCXOASAIMMX B HEM M3MEHEHUW, yMEHUE JelaTh
000OCHOBaHHbIE 3aKJIOYEHHUs] Ha OCHOBE HAyYHbIX (AKTOB M MMEIOIIMUXCS JaHHBIX
C LEJIbIO TIOJIYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO UCIIOJIb30BATh OMOJIOTMYECKUE 3HAHUS 1JIs PEILICHUs
npo6JieM B PEaNbHBIX KU3HEHHBIX CUTYalIUAX;

OCO3HaHUE LEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO M HCCIIEIOBATENBCKYIO AESTENbHOCTh HHIUBUAYATIBHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BaHUIO,
K aKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHUW MO OMOJIOTUU B COOTBETCTBUHU C KM3HEHHBIMU
NOTPEOHOCTSMHU.

METANIPEIMETHBIE PE3YJIBbTATBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHUsA Yy4yeOHoro mpenmera «buomorusy
BKJIFOYAIOT:  3HAUMMbIE IS (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYUAIOUTUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHaAYyYHbIE TIOHSATHS, OTpaKarolue
I[EJIOCTHOCTh HAyYHON KapTUHBI MUPa U CHEIIUPUKY METOIOB MTO3HAHUS, UCTIOIH3YyEMBbIX
B €CTECTBEHHBIX HaykaxX (BEIIECTBO, YHEPTHUsI, SIBJIEHUE, MPOIECC, CUCTEMa, HAyUHBIN
dbakT, TPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEeIOBaHUE,

21



denepanbhas paboyast nporpamma | buosmorus. 10-11 kiaccel (0a30BbIN YpPOBEHB)

HaOII0IeHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTUX), YHUBEPCATbHbIC YUeOHBIEC TEHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHUKATUBHBIE, PETYISITUBHEBIE), o0ecreunBaroIme
dbopmupoBaHue (PYHKIIMOHATHHOW TPAMOTHOCTH H  COIMAJBHONH  KOMIICTCHIINH
oOyyJarouuxcs, CIIOCOOHOCTD oOyyJaronmxcs HCIIOJIb30BATh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUECKUE 3HAHWA W YHUBEPCAIbHBIC YYCOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHON MTPAKTHUKE.

Ilo3HaBaTesbHbIe YHUBEPCAJIbHbIE Y4eOHbIC NeCTBUS
ba3oBble Jloruyeckue 1eicTBus:

CaMOCTOSTEILHO (HOPMYIUPOBATh U aKTyaJIU3UPOBATh MPOOJIEMy, paccMaTprUBaTh
€€ BCECTOPOHHE;

HCIIOJB30BaTh MIPU OCBOCHUU 3HAHUU MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHU S, KJIacCu(PUKanuu, 0000IEHNUS ), pACKPHIBATH CMBICIT OMOJIOTMYECKHUX
NOHATUHN (BBIACIATh MX XapaKTepHbIE IMPU3HAKH, YCTAHABIMBATH CBSI3H C JIPYTUMHU
MOHSITUSIMH );

ONPEAETATH LEIU ACATEIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI IEATEIBHOCTH C ITIOCTABJICHHBIMU LEISAMU;

UCIIOJI30BATh OUOJIOTUYECKUE OHITHS JJIs1 0ObsICHEHUS (PAaKTOB U SBJICHUM KUBOM
IIPUPOJIBL;

CTPOUTH JIOTUUECKUE PaCCyX IAeHUS (MHAYKTUBHBIC, ICIYKTUBHBIE, [0 aHAJIOTUN),
BBISIBIISATH 3aKOHOMEPHOCTHM W MPOTHUBOPEUYMS B PACCMATPUBAEMBIX SIBJIICHUSX,
GbopMyIUPOBATH BBIBOBI U 3aKJIIOUCHUS;

MPUMEHATh CXEMHO-MOJICJIBHBIE CPENICTBA JJIsI TMPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIICHUN B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TAKKe MPOTHUBOPEUUI
Pa3HOTO PO/Jia, BHISABICHHBIX B PA3IMYHBIX HHPOPMAIITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBI € Y4ETOM aHAlM3a HMMEIOITUXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESATEIIBHOCTh, OLIEHMBATh COOTBETCTBUE pPE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MTOCIEACTBUHN AEATEIbHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATH PabOTy B YCIOBUSAX PEaTbHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOIIEM.

Bba3oBble ucciieioBareibCKue 1eHCTBUS:

BJIQJICTh HAaBbIKAMU Y4YEOHO-UCCIIENOBATEILCKOW M TMPOEKTHON JESTEIBHOCTH,
HABBIKAMH Pa3peIIeHUs Mpo0JieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY
MOMCKY METOJOB PEHICHHS] MPAKTUYECKUX 3aJay, NPUMEHEHHUIO PA3JIUYHBIX METOJ0B
MTO3HAHW,

HCMOJI30BaTh PA3JIMYHbIC BUbI AEATEIBHOCTH M0 MOJYYEHUIO HOBOT'O 3HAHUS, €r0
WHTEPIpETaluu, MPeoOPa30BAHUIO U TPUMEHEHHUIO B YU€OHBIX CUTYAIIHMIX, B TOM YHCIIE
MIPU CO3/IJaHUU YUEOHBIX U COIUATIBHBIX TTPOCKTOB;

dbopMupoBaTh HAY4YHBIM THIT MBIIUJICHUS, BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHSITUAMHU U METO/IAMU;
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CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIC 3a]]a4H B 00Pa30BATEIIHbHON NS TEIILHOCTH
Y )KU3HCHHBIX CUTYAIIHSIX;

BBISIBIIATH TIPUYUHHO-CIIC/ICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 33/1a4dy, BBIJIBUTATh
TUTNIOTE3y €€ pelIeHus, HaXOIUTh apTyMEHTHI JJIs JOKa3aTeIhCTBA CBOMX YTBEPKICHHM,
3aJ1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHATM3UPOBATh TOJIYYCHHBIC B XOJC PEIICHUS 3a7a4d Pe3yJIbTaThl, KPUTHUICCKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHECHNE B HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIICHUBATh TPHOOPETEHHBIN OTIBIT,

OCYIIECTBIISTH IIeJICHAPABICHHBINA TIOUCK TIEPEHOCA CPEICTB U CITOCOOOB JCHCTBUS
B IPO(HEeCCHOHATEHYIO CPELy;

yMETh TIEPEHOCHTHh 3HAHHWS B II0O3HABATEIbHYI0O M TMPAKTUYECKYIO OOJIacTH
KU3HEEATCIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJIEH, TIpEJIaraTh OPUTHHAIBHBIE TIOJIXO/IbI M PEIICHHUS, CTABUTh
POOJIEMBI U 3a/1a49H, IOMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pa6ora ¢ undopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHKAX HH(pOpMaluu (TEKCTe y4eOHOro
ocoOus1, HAyYHO-TIOMYJISIPHOM JINTepaType, OMOJTOTHYECKUX CIIOBAPSIX U CIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHanM3upoBaTh WHOOPMAIIHUIO
Pa3IMYHBIX BUJOB U (POPM Ipe/ICTaBIICHUS, KPUTUYECKU OIICHUBATDH €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(bopMyIHpOBaTH 3aMIPOCHI U PUMEHSTH PAa3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
ouosiornyeckoi nHGopmaru, He0OXOAUMOM JJIs1 BEITIOJIHEHUST yUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHHUS  MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUH, COBEPUIEHCTBOBATh KYJbTYPY AaKTUBHOIO HCIIOJIb30BAHUSI Pa3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BEIOMPATH ONTUMAIBbHYIO (POPMY Mpe/ICTaBICHUs OMOIOTMYECKOM
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTOE);

HCTIOJB30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA MpHU paboTe ¢ OMOJIOTHYECKON
uHdopmaret: TpPUMEHSITh XUMHYECKHe, (PU3NYecKrue W MaTeMaTU4YeCKUe 3HAKU U
CUMBOJIBI, (hOpMYJIbI, a00pEeBUATYPY, HOMEHKIIATYpy, UCIIOJIH30BaTh U MPEOOPa30BhIBATh
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIaJIeTh HABBIKAMM PACIIO3HABAHUS U 3alIUThl MHPOpMaLUU, WHMOPMALMOHHOU
0€30I1aCHOCTH JTUYHOCTH.

KoMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE AeiCTBUS
Oo01enue:

OCYILIECTBIISITh KOMMYHHUKAIIUM BO BceX cdepax >XKU3HU, aKTUBHO y4acCTBOBATH
B JMajore Wiu AWCKYCCHMH TIO0 CYIIECTBY OOCyXJaemol TeMbl (yMEHHE 3a]aBaTh
BOIIPOCHI, BHICKA3bIBATh CYXKJEHUSI OTHOCUTEIBLHO BBITIOJHEHUS Mpe/iaracMom 3a1auu,
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YYUTHIBATh MHTEPECH U COTJIACOBAHHOCTH MO3UIUN JPYTMX YYACTHUKOB JHAJIOTA WA
JTUCKYCCUH);

pacrmo3HaBaTh HEBepOaTbHBIE CpEACTBa  OOIIEHUS, TOHWMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, MPEIMOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTYaIldd, YMETh
CcMATYaTh KOH(MIUKTHI M BECTH TIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMH CIIOCOOAMHU OOIICHWS W B3aUMOJCHCTBUS, ITOHUMATh
HaAMEPEHUS JPYTUX JIIOJACH, MPOSBIATH YBAKUTEIHLHOE OTHOIIECHHUE K COOECETHUKY U
B KOpPpPEKTHOH Popme popMyTupoBaTh CBOM BO3PAKCHHS,

pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PCHHS C MCTIOIB30BAHUEM SI3BIKOBBIX
CpPEICTB.

CoBMmecTHAasl 1eSITEILHOCTD:

MOHUMAaTh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW U MHIUBHUAYaTbHOU pabOThI
MIPU pPEIICHUU OMOJIOTHYECKOM MpoOIeMbl, 000CHOBHIBATH HEOOXOUMOCTb MPUMEHEHHUS
TPYNIOBBIX (POPM B3aMMOJIEHCTBHSI PU PELICHUH Y4eOHOM 3a/1auu;

BBIOMPATHh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBHI € yUETOM OOILIMX UHTEPECOB
Y BO3MOKHOCTEW Ka)KJI0r0 WICHA KOJUIEKTUBA;

NPUHUMATH L€ COBMECTHOM NEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBAThH
JIEUCTBHS MO €€ TOCTUKEHHIO: COCTABJIATH IJIAH JEUCTBUM, PACIIPECIIATh PO C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pE3yIbTaThl COBMECTHOM PabOThI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKAa KOMAaHJIbI B OOIIMiA
pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npeasiaraTh  HOBBIE TPOEKTHI, OIEHUBATh HUJAEU C TMO3UIUU HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh O3UTUBHOE CTPATETUYECKOE MOBEJACHHUE B PA3JIMUHBIX CUTYALMSIX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
Camoopranusanus:

WCITOJIH30BaTh OMOJIOTMYECKUE 3HAHWS I BBISBICHHS MPOOJIEM M UX PEIICHUS
B KU3HEHHBIX M YUYCOHBIX CUTYaIIMSIX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 11€JIEBbIE U CMBICIIOBBIC YCTAHOBKHU B
CBOUX JICCTBUSAX M MOCTYIIKAaX MO OTHOIICHUIO K JKMUBOU MPUPOJIC, CBOEMY 3I0POBBIO U
3JIOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO ~ OCYIIIECTBIISATh TO3HABATEILHYIO JICSITEIIBHOCTh, BBISIBIISTH
npoOiemMbl, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3aMadll B 00Opa30BaTEIbHOMN
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITEJIbHO COCTaBIIATh IJIAH PEMICHUS MPOOJEMBbI ¢ YIETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOYTECHUH;

JaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacHIMpsATh paMKi y9€OHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHUIA;

JenaTh OCO3HAHHBIA BBIOOP, ApTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;
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OLICHUBATh MPUOOPETEHHBIHN ONBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO HIMPOKON 3PYIUIMHU B Pa3HbIX
o0nacTsSX 3HAHWM, TOCTOSHHO TOBBIIIATH CBOW OOPa30BATENbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJa/IeTh HaBbIKAMM ITO3HABATEIbHOM pe(IEKCUU KaK OCO3HAHUS COBEpLIAEMBIX
JNEUCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIb30BAThH
npu€MbI peIEeKCUU IS OLIEHKH CUTYalluU, BEIOOpa BEPHOIO PELLICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHMS 110 UX CHUXKCHHUIO;

IIPUHUMATh MOTHUBBI U ApTYMEHTBI APYTUX IIPU aHAJIU3€ PE3YJIbTaTOB AEATEIbHOCTH.

IIpunsTHe ceds U APyrux:
NpUHUMATH ce0s, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTHUBBI ¥ ApPTYMEHTHI APYTUX IIPU AaHATU3E PE3YIBTATOB JIESITEIbHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH;
pa3BUBATh CIOCOOHOCTh MOHUMATh MU C MO3UIUH JPYTOro YEIOBEKa.

HPEIMETHBIE PE3YJIbTATDI

[IpenmerHbie pe3ynbrarhl ocBoeHus mporpaMMbl COO no 6uonoruu Ha 6a30BOM
YPOBHE BKJIIOHAIOT crienuduueckue ajig ydeOHoro npeamera «buosorusy HaydHbIe
3HaHHUSA, YMEHMS U  CHOCOObI  JIEHCTBUHM 1O  OCBOEHHUIO, HHTEpIpETaLUn
U TpeoOpa3oBaHUIO0 3HAHWM, BHJIBI JESITEILHOCTH MO TOJYYCHUIO HOBOTO 3HAHUSA U
NPUMEHECHUIO 3HAHUM B PA3JIUYHBIX YYEOHBIX CUTyalUsIX, a TaKXKe B peajbHbIX
KU3HCHHBIX CHUTYaIlMsAX, CBSI3aHHBIX C Owojoruei. B mporpamme mnpeameTHbIC
pe3ynbTaThl MPEACTABICHBI [0 TOAaM O0yUEHHUS.

[IpenmeTHbIC pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» B 10 kiacce
JIOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME HAYUYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpPAa U HAyYHOTO MHMPOBO33PEHHS, O BKJIAJE€ POCCUHUCKHUX M 3apyOEKHBIX YUEHBIX-
OMONOTOB B  pa3BUTHE OWOJNOTHH, (YHKIIMOHAIBHON TPaAaMOTHOCTH  YeEJIOBEKa
JUTSL PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJEpKaHUE OMOJIOTUYECKUX TEPMUHOB U TMOHSATUH: KU3Hb,
KJIETKa, OpraHu3M, MeTa00Iu3M (0OMEH BEIIECTB M MPEBpAIlCHUE SHEPTHH ), TOMEOCTa3
(camoperymsius), YpOBHEBas OpraHM3aIMs >KUBBIX CHCTEM, CaMOBOCIPOM3BEIACHHE
(penpoayKuusi), HaCJIeJACTBEHHOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHE u3JlaraTb  OHOJIOTMYECKHEe Teopuu  (KJIETOYHas, XpOMOCOMHas,
MyTAallMOHHAsI, IEHTPAJIbHAsI JOTMa MOJIEKYJIsIpHOU Ounosoruu), 3akoHsl (I'. Mennens,
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T. Moprana, H.W. BaBusoBa) u y4eHus (0 LEeHTpax MHOTOOOpa3usi U MPOUCXOKIACHUS
KylIbTypHBIX pacteHuit H.M. BaBunoBa), ompenensite TpaHUIlbl UX NPUMEHHUMOCTH
K )KUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJAaMU HAy4YHOrO TMO3HAaHUS B OWOJOrMU: HaOIOJIeHHE
W OMHCAHWE J>XHUBBIX CHUCTEM, TIPOIECCOB M SBJICHUMW, OpPraHW3allds W IPOBEIACHHE
OMOJIOTUYECKOTO DSKCICPUMEHTA, BBIIIBIDKCHHE THUITOTE3bI, BBISIBICHUE 3aBUCHUMOCTH
MEXIY WCCICIyeMbIMH BEIWYMHAMHU, OOBSICHCHHE TOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHUH, TEOPHUH M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJBI
HA OCHOBAHHH IMOJTYYEHHBIX PE3YJIhTATOB;

YMEHUE BBIJCISTh CYIICCTBEHHBIE TPH3HAKH BHUPYCOB, KIETOK MPOKAPHOT
U DYKapuoT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBPAICHUS SHEPTMH B KIETKe, (OTOCHUHTE3a,
MJIACTHYECKOTO u DHEPTETUIECKOTO oOMeHa, XEMOCHHTE3a, MHUTO3a,
Mel03a, OIUIOAOTBOPEHUS, PA3MHOXKCHHS, WHAWBUAYAJIBHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YyMEHUE TPUMCHATHh TIOJYYCHHBIC 3HAHUSA 11 OOBSICHEHUS OHOJOTHYCCKUX
MIPOIIECCOB | SBJICHUM, VISl IPUHATHS MPAKTHICCKUX PEIICHUHA B MIOBCETHEBHON JKU3HU
C TeIbI0 0OecTIeueHus 0€30MTaCHOCTH CBOETO 37I0POBbBSI M 3[I0POBbS OKPYKAIOITUX JIFOJICH,
COOJIIO/IEHUsT HOPM TPaMOTHOTO TIOBEJCHUS B OKPYKAIOIICH NPUPOTHON Cpene,
MOHUMaHUE HEOOXOJIUMOCTH HCIOJIB30BAHUS JOCTIKCHUNM COBPEMEHHOW OHMOJIOTHH U
OMOTEXHOJIOTHH 711 PAIIMOHATILHOTO TIPUPOIO0TIOTH30BAHUS;

YMEHHUE peIaTh JIEMEHTAPHBIC TEHETUUYCCKUE 3aJadl Ha MOHO- M JUTHOPUIHOE
CKpelIMBaHue, CIICTUICHHOE HAacle0BaHue, COCTaBIATh CXEMbl MOHOTHOPUIHOTO
CKpEITUBaHUS VIS TIpe/ICKa3aHus HAacAeA0BaHUS PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITOJTHATE JIA0OPATOPHBIC M MTPAKTUYECKHE PAOOThI, COOIIOATh MPaBHIIa
pu paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

yMEHHUE  KPUTUYECKH  OILICHUBaTh W  HUHTEPIPETHPOBATH  HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOUYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3THUYHBIX
HCTOYHUKOB (CpeICcTBa MaccoBOM HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHUaIbI),
TUYECKHUE aCMEeKThl COBPEMEHHBIX HCCICOBAaHUW B  OWMOJIOTHH, MEIUIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OMOJOTHYECKYI0 MH(POPMAITNIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIH30BaTh
MOHSATUIHBIN anmapaTt OMOJIOTHH.

[IpeameTHBIE  pe3yNbTaThl  OCBOCHHMS  ydeOHoOro mpeamera  «buomorusy»
B 11 KJIacce 10JKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTHH B CHCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOU KapTHHBI
MUpa ¥ HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKHX U 3apyOCKHBIX YUEHBIX-
OMONOTOB B pa3BUTHE OWOJNOTHH, (YHKIIMOHAIBHON TPaMOTHOCTH  YeEJIOBEKa
JUTSL pEIIeHUs )KU3HEHHBIX 3a7a4;
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YMEHUE PACKpBIBATh COACpPKAHWE OHMOJIOTHYECKUX TEPMHUHOB WM TIOHSITHI: BH]I,
NOMyJSAKsA, TeHO(POHM, DOBOJIONMUSA, JBIXKYIIME CHIbI ((aKTOpbl) HBOJIOIUH,
MIPUCTIOCOOJICHHOCTh ~ OPTaHWU3MOB, BHI000pa3oBaHME, JKOJOTHYECKHE (DAKTOPHI,
HKOCUCTEMA, MPOIYIICHTHI, KOHCYMEHTBI, PEAYIICHTHI, IEMU MUTAHUS, DKOJIOTHYECKAs
nipaMujia, 6uoreoreHos, onocdepa;

yMEHHE M3J1arath OWOJIOTHYECKHE Teopuw (3BojtonrionHas Teopus Y. J[apBuHa,
CHUHTETHYECKass TEOpUsl SBOJIOLMM), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJbIIIEBOTO
cxoncrtBa K.M. Dbnpa, depenoBaHus TJIaBHBIX HAaNpaBICHUW MW IIyT€H JBOJIIOLHAH
A.H. CeseprioBa, yuerus o 6uochepe B.M. BepHaackoro), onpeaensaTb rpaHUIbI WX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJaMU HAy4YHOTO TIO3HAHUS B OWoJorMu: HAOIIOICHUE
U OINKCAHHWE >KUBBIX CHUCTEM, MPOIECCOB M SBJICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJBIKEHUE THUIIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU
MEXIY WCCICIyeMbIMH BEIWYMHAMHU, OOBSICHCHHE TOJYYCHHBIX PE3yIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TMOHSATUH, TEOPUH M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbBI
Ha OCHOBAHHH ITOJYYEHHBIX PE3YJIbTATOB;

yYMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJSILUMA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIYILIEHTOB, OHOTEOIEHO30B U
HKOCUCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOW M3MEHUMBOCTH, €CTECTBEHHOTO
otOopa, BU000pa30oBaHusl, MPUCIIOCOOJIEHHOCTH OPTraHU3MOB, JIEUCTBUS SIKOJIOTUIECKUX
(GaKTOpOB HAa OPTraHMW3MBI, MEPEHOCA BEIIECTB M ITOTOKA DHEPTHU B IKOCHCTEMaXx,
aHTPOIIOTCHHBIX U3MEHEHHI B 9KOCHCTEMAax CBOSH MECTHOCTH, KPyTOBOPOTA BEIIECTB U
OMOreoXMMHUYECKUX IUKIIOB B Onocdepe;

yMEHUE TPUMCHATHh TIOJyYCHHBIE 3HAHUS I OOBSICHEHHS OMOJOTHYECKHX
MPOLIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUIA B MOBCETHEBHON KU3HU
C LIeTIbI0 0OecTiedeHnst O€30MaCHOCTH CBOETO 3I0POBBS M 3I0POBBsI OKPYKAIOIINX JTFOICH,
COOJIIOJICHUST HOPM TPaMOTHOTO TIOBEICHHUS B OKpY)KAIOIIEH NPHUPOTHOU Cperne,
MOHUMAaHUE HEOOXOAMMOCTH MCTIOIB30BAHMS JOCTHKEHUN COBPEMEHHON OMOJIOTUN JITIst
PaIMOHAIBHOTO MPUPOIOTIONE30BAHMS;

YyMEHHE pelaTh >3JEMEHTapHbIC OWOJOTUYECKHE 3aJlayd, COCTAaBJISATH CXEMBI
nepeHoca BeIIeCTB U SHEPTUH B dKocucTeMax (IIeMu MUTaHus);

yYMEHUE BBINIOIHATH TAOOPATOPHBIE U MPAKTHYECKUE PabOThI, COOII0IaTh TpaBHIIa
pu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPHUTHYECKH  OICHMBaTh W  HMHTEPIPETHPOBATH  HMHPOPMAIIUIO
OMOJIOTHYECKOTO COJIepKaHUs, BKIIOUYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3INIHBIX
HCTOYHUKOB (CpeICcTBa MaccOBOM HWH(OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpHAIIbI),
paccMaTpuBaTh ri00aabHBIC YKOJIOTHYCCKUE MPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
M0 OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIEC MHCHMEHHBIC W YCTHBIC COOOIICHMS, 00001Iast
OMOJOTHYECKYI0 MH(POPMAIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh
MOHSATUIHBIN anmapaTt OMOJIOTHH.
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10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3liesioB U TeM [IporpammHoOe conepxkanue
/11 4acoB oOyJaronuxcs

y4eOHOTO IpeaAMeTa

Tema 1. BuoJsiorus kak Hayka

1.1 | buosorus B cucteme 1 buonorus kak Hayka. CBsi3u OHOJIOTHU PackppiBaTh copepkaHue TEPMHUHOB H
HayK C OOIIECTBEHHBIMHU, TEXHUUECKIUMH U MOHSITUIA: HAYyYHOE MUPOBO33PEHHE,
JIPYTUMHU €CTECTBEHHBIMU HayKaMH, Hay4Hasi KapTHHA MUPA, HAYYHBIH METOJ,
bunocodueii, peurueii, STHKOM, T'UIIOTE3a, TCOPUA, MCTOBI
ACTETUKOM U npaBoM. Poiib 6Gnonoruu ?{CCH@HOB&HH’L 5
B (pOpMHUPOBAHUU COBPEMEHHOMN HAayYHOI apakTCpU30BATE OHOJIOTHIO KaK HAYKY,
€€ MECTO U POJIb CPEeIU IPYTUX
KapTuHBI MUpa. CucTeMa OMOJIOTHICCKUX
€CTECTBEHHBIX HayK. [lepeuncisars
HayYK.
K paszJiesbl OMOJIOTHH B COOTBETCTBUE
Aemoncmpayuu: C 0O0OBEKTaMH U3yUYEHUSI.
Ilopmpemei: 1. apsun, I'. Menzens, HasbIBaTh BaHEHIIME OTpacIu
H. K. Konbuos, JUk. Yorcon u @. Kpuk. | 6y6 10 ryueckux snanmii u 3a/1auu,
Tabnuywvl u cxemvi: «MeTObI TO3HAHUS crosimue mepen Guonorueit XX B,
KUBOU TIPUPOIBDY
1.2 | MeToibl TO3HAHUSA 1 MeTo/1b1 MO3HAHUS JKUBOUM TIPUPO/IBI PackpeiBaTh conepxaHue TEPMUHOB U

YKUBOU IIPUPOIBI

(mabmro/ieHre, SKCIIEPUMEHT, ONTUCAHUE,
U3MEpeHUe, Ki1acCu(pUKaIus,
MOJICTMPOBAHUE, CTATHCTHYCCKAS
00paboTKa TaHHBIX).

Jemoncmpayuu:

TIOHSATUM: HAYYHBIM METOJI, METObI
HUCCIICI0BAHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MTO3HAHUS YKUBOH IMPUPOIBI: HAOIIOEHUE,
DKCIIEPUMEHT, ONIMCAHUE, U3MEPEHUE,
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Tabnuywl u cxemwvi: «MeTONBITO3HAHUS
YKUBOW NPUPOABD.

Jlabopamophule u npakmuuecxkue
paoompl:

[TpakTiueckas padota Ne 1.
«Vcnonb30BaHuE pa3InYHbIX METOJOB
MIPU U3YYECHUHN OMOJIOTUYECKUX
00BEKTOBY

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTaTucTuyeckas 00paboTka JaHHBIX

HToro yacoB mo teme

2

Tema 2. dKuBble cucTeMbl M

X OpraHmsanus

2.1

buosiornueckue
CHUCTEMBI, TTPOLIECCHI
Y UX U3YYEHUE

1

XKusble cucTeMbl (OMOCHCTEMBI) KaK
MpeAMET U3yUeHUS OUOJIOTHH.
OTnun4ne KUBBIX CUCTEM

OT HEOPTraHUYECKOM MMPUPOJIBL.
CgoiicTBa OMOCHUCTEM U UX
paszHooOpasue.

YpoBHU OpraHu3anuu OMOCUCTEM:
MOJICKYJISIPHBIN, OPTaHOUIHO-
KJICTOYHBIN, OpPraHN3MEHHBIN,
MOMYJISIIIMOHHO-BHUIOBOM,
HKOCHUCTEMHBIH (OHO-TEOLIEHOTUYECKUIA),
orochepHbIi.

Hayxku, nzygaromue 6mocucTeMbl
Ha Pa3HbIX YPOBHSAX OpPTaHU3AIUH.
Jemoncmpavyuu:

Tabnuywl u cxemvt: «OCHOBHBIS
IIPU3HAKY JKU3HUY, «Y POBHU

PackpsiBaTh coziepkaHue TEPMUHOB U
MMOHSTHIA: CHCTEMa, OMOJIOTHYSCKAS
CHUCTEMA, JJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
O0OMEH BeIlIeCTB, PAa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTD,
M3MEHUYUBOCTb, PA3JIPAXKUMOCTb,
YHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy KU3HU (OHocucTeM).
XapakTepu30BaTh MPUHIUIIBI
OopraHu3anuu OUOCUCTEM: OTKPBITOCTD,
BBICOKAsl YIIOPSIAOYEHHOCTb,
CaMOpETYJISILUS, UEPAPXUYHOCTD.
[TepeuncnsaTe yHUBEpPCAIBHBIE CBOWCTBA
JKMBOTO: €IMHCTBO XUMHUYECKOTO
COCTaBa, pa3ApakuMOCTh, JIBHXKEHUE,
rOMEOCTa3, POCT U PA3BUTHE,
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OpraHU3alMH )KUBOU IPUPOABD».
Mopens monekynsr JTHK

HACJIEICTBEHHOCTD, U3MEHYNBOCTb,
ABOTIOITHS (TIPUCTIOCOOICHNE

K U3MECHSIOIIUMCS YCIIOBHSM).
[TpuBOIUTE TPUMEPHI OHOCUCTEM
pa3HOTO YPOBHS OpraHU3aIluU U
CPaBHUBATH IMPOSIBJICHUS CBOMCTB
YKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepHu30BaTh OCHOBHBIC ITPOIIECCHI,
IIPOTEKaIoNe B OMOCHCTEMAX:

0OMEH BEIIECTB M MPEBPAIICHUC
YHEPTUH, CAMOBOCITPOU3BEICHUE,
CaMOpETYJISIHS, Pa3BUTHE.

Cobmroniath npaBusia 6€peKHOTO
OTHOIIICHUS K XKHBOU MTPHPO/IE

HToro yacoB mo teme

1

Tema 3. XuMun4yeckunii cocTaB M CTpoeHHe

KJIICTKHA

3.1

XUMHUYECKUU COCTAB
KJIeTku. Boma n
MHHEPAJIbHBIE COJIA

1

XHUMHUYECKHUHN COCTaB KJICTKH.
XHUMHUYECKHE DIIEMEHTHI:
MAaKpO3JIEMEHThI, MUKPOJIEMEHTHI.
Bopaa u MuHepanabHbIC BEIIECTBA.
DYHKIIUA BOABI 1 MUHEPATBHBIX
BenecTB B kieTke. [logaepxanue
OCMOTHYECKOro OajiaHca.
Jemoncmpayuu:

Juazpammur: «Pactipenenenue
XAMHAYECKHUX DJIEMEHTOB B HEKHMBOM
npupozae», «PacupeaeneHue XuMHIECKUX

PackppiBaTh copepkaHue TEPMUHOB

Y TIOHSITHI: DJIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEPAIBHBIEC BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JUTIOJb, BOAOPOIHBIE CBS3H;
ruApodUIbHBIE U THAPOGOOHBIC
BEIIIECTBA.

JlokaspIBaTh €IMHCTBO JIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOWCTB KHUBOTO.
PacnipenensiTh XuMHUYECKHE DJIEMEHTHI
0 TPYIIaM B 3aBUCHMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOIEY.
Tabauywl u cxemsi: «llepuognueckas
Ta0JIMIA XUMAYECKHUX IIEMEHTOBY,
«CTpOEHHEMOEKYIBI BOABD)

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

BBISBIATE CBSI3b MCIKAY COCTABOM,
CTPOCHUCMMOJICKYJIbBI XUMHUYCCKOI'O
COCIUHCHUA U €T0 (l)yHKI_[I/IHMI/I B KJICTKC

3.2 | benku. CocraB u benku. CoctaB u ctpoeHune OEIKOB. PackpbiBaTh cofiep:kaHue TEPMUHOB U
CTpOEHHUE OEJIKOB AMMHOKHCIIOTBI — MOHOMEpPHI OEIIKOB. MOHATUI: OEJIKHU, TOJIUMEPHI, MOHOMEPHI,
He3ameHnuMeble 1 3aMEHUMBIE AMUHOKUCJIOTHI, IENITHIHAS CBS3b,
AMHUHOKHUCJIOTBI. AMUHOKHCIIOTHBII MOJUNENTH/, ACHATYPALTHSL.
COCTaB. YPOBHHU CTPYKTYPhI OCIIKOBOI XapaxkTepus3oBaTh OCJIKU KaK KJIacc
MOJIEKYJIbI (IepBUYHASI, BTOPUYHAS, OpraHUYEeCKUX COECTUHEHU;
TPETUYHAs U YETBEPTUYHASI CTPYKTYpa). | KIACCU(PHUIIMPOBATH UX IO CTPOCHUIO
XUMUYECKHE CBOKWCTBA OEIIKOB. (rmoOynsipHbIe ¥ PUOPUILISPHBIE OETKH),
buonoruueckue pyHKIMHU OETIKOB. MEPEUYUCIIATh U XapaKTepU30BaTh
Jlemoncmpauuu: byHKIIUU OETKOB
Tabauywvt u cxemol: «CTpoeHuE
MOJIEKYJIbI OeNKay.
Obopyodosanue: CBETOBOH MUKPOCKOIIL,
MUKpOTpenaparhbl
3.3 | depMeHTHI — depMeHTHI — OMOJIOTUYECKUE PackpsIBaTh coziepkaHuE TEPMUHOB U
OuosornyecKue KaTajau3aTophl. MOHATUM: PEePMEHTHI, aKTUBHBIN LICHTP,
KaTaJIu3aTophI Ctpoenue (hepMeHTA: aKTUBHBINA IEHTP, | CyOCTpaTHas celU(pUYHOCTS,

cyOcTparHas crielu(puIHOCTb.
KodepmenTtsl. BuramuHsbi.
Otnuuust pepMeHTOB

OT HEOPTaHMYECKUX KaTaJTN3aTOPOB.

KoepMeHTHI, OCITKN-aKTHBATOPHI 1
OENKU-UHTHOUTOPHI.

VYka3bpIBaTh OTINYHSA (PEPMECHTOB

OT HEOPTaHWYECKUX KaTaIU3aTOPOB.
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JHemoncmpayuu:

Tabauyer u cxemor: «CtpoeHue
depmenTay.

Obopydosanue: 000pya0BaHUE
JUTSI TIPOBEJICHUST HAOIIOICHU,
U3MEpPEHUM, YKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabomol:

Jlaboparopnas padota Ne 1. «M3yuenue
KaTATUTUYECKON aKTHBHOCTH
dbepMeHTOB (Ha MpUMEPE aMUIIa3bI
WJIM KaTajasbl)»

OOBACHATH poJib (PEPMEHTOB

B ()YHKIIMOHMPOBAHUU KUBBIX CHCTEM,
B IPOMBINIJICHHOCTH, B METUIIMHE,

B IOBCE/IHEBHOM XU3HH YEJIOBEKA

3.4

VrineBonsl. JIumuanl

VYrieBoibl: MOHOCaxapuibl (TJIH0K034,
prbo03a 1 1e30KCupud03a), TMcaxapusl
(caxapo3a, JJakT03a) U MOJIKCaXapHIbl
(kpaxmaj, TJIMKOTEeH, 1eJITI003a).
buonornyeckue pyHKITUN YTIIEBOOB.
JIumuapl: TPUTITUTICPUIBI,
dbochomunubl, CTEPOUIbI.

IMunpodunsHO-rUAPOGDHOOHBIE CBOWCTBA.

buonoruyueckne QyHKIUU JIUHIOB.
CpaBHeHUE YITIeBOIOB, OEIKOB U
JUNUAO0B KAK HCTOYHUKOB SHEPTHH.
Jemoncmpayuu:

Tabauywvl u cxemol.: «YTICBOIBD),
«JIumaaeny.

Obopyodosanue.: 0060pyI0BaHNE

PackpbiBath copepkaHue TEPMUHOB U
MOHSATHH: YTIIEBOBI, MOHOCAXAPHIHI,
Jcaxapu/ibl, TOJMCaXapu/ibl, TII0K03a,
pubo3a, ne3okcupudo3a, caxaposa,
JIAKTO3a, MaJIbT03a, IEeJITI003a
(keTyarTka), Kpaxmal, TITHKOTEH;
JUTUBI, TPUTTUIEPHUIBI (KUPBI, Macia),
dbochomunuabl, CTEPOUIBI.
XapakTepru30BaTh YIJICBOIbI, JTUTTHIBI
KaK KJIaCC OPTaHMYECKUX COSTUHEHUH.
KnaccudumumpoBaths yrieBoabl U JIATTHIBI
M0 CTPOCHUIO; IEPEUHUCIIATh (PYHKITUU
YTJICBOJIOB U JIUTTUIOB.

CxemaTndecku u3o0paxaTh CTPOECHUE
MOJIEKYJI YTJIEBOIOB, JTUTHIOB
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JU1sl IPOBEICHUST HAOJIOICHHU,
U3MEpPEHUI, IKCIEPUMEHTOB

3.5 | HykienHoBbIe Hyxknennossie kucnotsl: JJHKu PHK. PackpriBaTh conep:xkaHre TEpPMUHOB U
KHCIIOTHL. AT® Hyxieornisl — MOHOMEpBI MOHATHUI: 1€30KCUPHOOHYKIEMHOBAs
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnota (JJHK), pubonyknennonas
¢ynkun [JHK. Ctpoenne u pynkuuu kuciota (PHK), nykieorun,
PHK. AT®: ctpoenue u GyHKIIUH. MOJIMHYKJICOTUIHAS LIETIb
Jemoncmpayuu: (MOMMHYKIICOTH]T), KOMILIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, ®@. Kpux, ¢ynkunn [JHK (xpanenue u nepenaya
M. Yunkunc, P. ®paskiuH. HACJIEJICTBEHHOW MH(POPMAIIKHU); BUJIBI
Tabauywvl u cxemvi: PHK (undopmarnrionsasi, TpaHCIopTHAS,
«Hyxneunossie kuciotsl; JJHKY, pubocomanbHas); afeHo3uHTpudocdar
«buocunres 6enka», «CTpoeHue (AT®D), makposprudeckas CBs3b.
MoJIeKyJiel ATD». XapakTepu3nupoBaTh HyKJIEUHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHCJIOTBI KAK XUMHYECKHE COCTMHEHUS U
MUKpOIpenaparsl HOCHUTEIIN HACIEACTBEHHOM
MH(pOpMALIUH.
OTmeuaTh 0COOEHHOCTH CTPOEHUS
MoJIeKyI HykJIenHoBbIX kuciot (JJHK,
PHK) u AT®.
CxemaTudecku U300pakaTh CTPOCHUE
HYKJIEOTHIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciaotr, ATD
3.6 | UcTopus u MmeToabl [{utonorus — HayKa o KJIETKE. PackpriBaTh conep:xaHue TEPMUHOB U

U3Y4YEHUS! KIIETKU.
Kinerounas teopus

Knerounas teopust — mpumep
B3aUMOJICHCTBUS UIeH U PaKTOB
B HAYYHOM IIO3HAHUMU.

MOHSITUI: KJIE€TKA, IIUTOJIOTHS;
PaCKpbIBATh COAEPKAHUE MOJIOKECHUN
KJIETOYHOU TEOPHH.
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MeToapl n3ydeHus KICTKH.
JHemoncmpayuu:

llopmpempul:

A. Jleenryk, P. I'yk, T. llIBaHH,

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

[lepeuncnarh u XapakTepu30BaTh
OCHOBHBIEC METObI H3YUCHUS KICTKHU:
(TIPUTOTOBJICHUE CPE30B,

OKpaIlMBaHNe, MUKPOCKOITMPOBAHUE,
1eHTpUyTUpOBaHUE, KyJIbTUBHPOBAHNE
KJICTOK M TKAHEH )

3.7

Knertka
KaK [1eJIOCTHAasd
JKUBasg CUCTEMA

KieTka xak mesnoctHas xKuBasi CUCTEMA.
OO6mIre NpuU3HAKK KIETOK: 3aMKHYyTast
HapykHasg memOpaHna, mosuekyssl JJHK
KaK F'€HEeTUYECKUH anmnapar, CHCTEMA
cuHTe3a Oenka. TUmbl KIETOK:
AYKapuOTHYECKas U MPOKAPUOTHIECKASI.
Oco0eHHOCTH CTPOCHUS
IIPOKAPUOTUYECKOU KIIETKHU.

Krnerounas crenka 6akrepuii. CtpoeHue
AYKAPUOTUYECKOMN KJIETKU. OCHOBHBIE
OTJIMYUS PACTUTEIIBHOM, )KUBOTHOU U
rpubHOM KieTku. [ToBepXHOCTHBIE
CTPYKTYpPHI — KJIETOUHAs CTEHKA,
TNIMKOKAJIMKC, UX (PyHKLIUU.
[TnazmarnueckasimeMOpaHa, €e CBOWCTBA

U QyHKIUU.

PackpeiBaTh copepkaHne TEPMUHOB U
HNOHSITUN: KIETKH (3yKapuOTHUECKas,
MPOKAPUOTUYECKAs ), TUTa3MaTHIECKast
MeMOpaHa (TiazmanemMma), TTHKOKaJIMKC,
TPAHCIIOPT BEILIECTB (MTACCUBHBIMN,
aKTUBHBIN), SHAOUUTO3 ((arouuTos,
MUHOLIUTO3), SK30LIUTO3, KIETOUHAS
CTEHKA, HYKJICOUI.

CpaBHUBaTh MEX1y COOOM
HYKapUOTHUECKUE U POKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INUHsI
B CTPOCHMHU KJIETOK OaKTepuid,
KUBOTHBIX, PACTEHUHN U TpHOOB
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JHemoncmpayuu:

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

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHHE
AYKapUOTUUYECKOU KIEeTKN», « CTpoeHHE
KUBOTHOU KJIETKW», «CTpoeHUE
PaCTUTENIBHOU KIIETKN», « CTpOCHUE
MPOKAPUOTUYECKOMN KIIETKH.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENAPAThl PACTUTEIbHBIX,
YKUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

CrpoeHue
IYKAPUOTUYECKOMN
KJIETKH

[MuTonnasma u ee OpraHoOU/IbI.
OnnoMeMOpaHHbBIE OPraHOUAbI KJIETKHU:
OIIC, anmapar I'oybaKu, TU30COMBI.
[TosmryaBTOHOMHBIE OPTraHOU/ bl KJIETKHU:
MUTOXOHIPUH, TJIACTUIBI.
[IpoucxoxieHue MUTOXOHIPHUHN U
nmactua. Buael moactu.
HemeMOpanHbIe OpraHoOuIbI KJIETKU:
pUOOCOMBI, KJIETOUHBIA LEHTP,
HEHTPHUOJIU, PECHUUKHU, )KTYTUKH.
OYHKIIMY OPTaHOUIOB KIETKH.
BxmroueHwust.

S npo — perynsaTopHbIi HEHTP KIIETKHU.
CrpoeHnue sipa: sijiepHas 000J104Ka,
KapuoIiazMa, XpoMaTHH, SAPBIIIKO.

PackpbiBath copepkaHue TEPMUHOB U
MOHSATHUH: IUTOILIa3Ma, OPTaHOM/IHI,
sHjom1azMarudeckasceTs (I11C),
anmapat [ oJIbKH, TM30COMBI, BAKYOJIb,
MUTOXOHJIPHH, TUIACTUIBI (XJIOPOTIACTHI,
XPOMOTLIACTHI, JISUKOTLIIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN
HEHTp (LIEHTPOCOMA), PECHUYKH,
KTYTUKH, BKIIFOUCHHUS, PO, sAepHas
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,
STIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHE DYKAPUOTHICCKOMN
KJICTKH 110 U300PKCHUSIM H

Ha MUKpOTIpenaparax;
KJIaCCU(UILIMPOBATH OPTaHOMIbI
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XpoMOCOMBI. TpaHCIIOPT BEIIECTB

B KJIETKE.

Jemoncmpayuu:

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

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHue
AYKAPUOTUYECKOMN KIETKN», «CTpoeHue
AKUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKHNY,
«Crtpoenue saapa KIETKN.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKpoOTMpenapaThl pACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnuie u npakmuueckue
pabomot:

Jlabopatopnas paborta Ne 2. «3yuenue
CTPOEHUS KJIETOK PACTEHHI, J)KUBOTHBIX U
OakTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX
MHUKpPOIpENapaTax U UX OMNHUCAHUEN

B 3aBHCHMOCTH OT OCOOCHHOCTEH UX
cTpoeHus (0THOMEMOpaHHBIE,
JIByMeMOpaHHbIC, HEMEMOpPaHHBIC);
OMHCHIBATH (PYHKITUU KaXKOTO
OpraHoujia B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SJIPO KaK
MECTO XpaHEeHHUS, mepeaadn (yIBOCHHE
XpPOMOCOM) U peann3aluu
(TpaHCKpHUIIIIKS ) HACTIECTBEHHON
MH(pOpMaAIUU KIETKH.

[lepeuncraTh ¥ OMUCHIBATH KOMITOHEHTHI
a5pa U uxX QyHKINH;

CxeMaTtnyHO U300pakaTh CTPOCHUE
PACTUTEIBHOU U JKUBOTHOU KJIETKHU.
OOBIICHATH OMOJIOTMYECKOE 3HAYEHUE
TpPaHCIIOPTa BEIECTB B KJIETKE

Wroro yacoB no teme 8

Tema 4. /KusHeneATeIbHOCTh KJIETKH

4.1 | OOMeH BelecTB. 2 OOMEH BeIIeCTB, MM METa0OIU3M. PackpbiBaTh cojiep)kaHie€ TEPMUHOB U
[InactTnueckuit Accumuitsanus (TIacTU4eCKuil 0OMEeH) MOHSATUIN: OOMEH BEIIECTB U
oOMeH. DOTOCHHTE3. U TUCCUMWISILIUS (SHEPreTHUECKUI MpeBpalleHne YHEPTur (METaboIn3M),
XeMOCHHTE3 00MEH) — JIB€ CTOPOHBI €TUHOTO ACCUMUJISIIHS, TUTACTUYECKUN OOMEH,
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nporuecca metabonusma. Posiab 3akoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B OHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubiii. Poib pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILECHUN
JHEpruu B KieTke. POTOCUHTES.
CaetoBasi 1 TeMHOBasi (ha3bl
doTocunTesa. Peakinu ¢potocunTesa.
DddhexTuBHOCTH (HOTOCUHTE3A.
3HavyeHue (HOTOCUHTE3a JJIS )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpefpl
Ha (POTOCUHTE3 U CIIOCOOBI TOBBIIICHHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYCHUE XEMOCHUHTE3a
JUIS1 KU3HU Ha 3emuie.
Jemoncmpayuu:

llopmpemuwi: K. A. Tumupszes.
Tabauywl u cxemol: «XJTOPOTLIACTY,
«@POTOCUHTES)

JTUCCUMUJISITINS, SHEPTETHUECKII 0OMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, MEPeHOCUNK
MPOTOHOB, XEMOCHHTE3.

OmnuceiBaTh (HOTOCUHTE3, MMPOIIECCHI,
MPOTEKAIOUE B CBETOBOM U TEMHOBOM
dbaze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEXKTY IOTJIOIICHUEM COTHEYHOMN
SHEPIUM XJIOPOPHUIIOM U CUHTE30M
Monekyna ATO.

CpaBHMBaTh UCXO/IHBIC BEIIECTBA,
KOHEYHBIC MMPOYKTHI U YCIOBUS
IIPOTEKAHUS PEAKIIMHA CBETOBOU U
TEMHOBOH (ha3bl (HOTOCHHTE3A;
CpaBHuBaTh (HOTOCUHTE3 U XEMOCHUHTE3.
OueHuBath 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JJIsl )KU3HU Ha 3emMJie

4.2

DHepreTuYeCcKui
obmeH

DHepreTUdecKuii 0OOMEH B KJIETKE.
PacmiensieHue BeliecTB, BBIACICHUC U
AKKyMYJIMPOBAHUE SHEPTHUH B KIIETKE.
DTarbl 3HEPreTUYecKoro oOMeHa.
['mukonun3. bpoxxeHuen ero BUIbI.

PackpriBaTh copepkaHle TEPMUHOB U
MOHSITUH: SHEPTETUYECKUI OOMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEHUE,
CIUPTOBOE OpOXKEHUE, OMOJIOTUYECKOE
OKHCIIEHUE, KJIETOYHOE JbIXaHHUE,
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Kucnoponnoe okucnenune, nium
KJIETOYHOE JbIXaHue. OKUCIUTEbHOE
dbochopunupoBanue. IHPEKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.
Jemoncmpayuu:

Tabnuywl u cxemvl: « TUTIBITTATAHUD,
«MeTabonn3my», « MUTOXOHIPUS,
«JHepreTuYecKuit 0OMeH»

JTUCCUMIIIALINSA, (DEPMEHT.
XapakTepu3oBaTb 0OMEH BEUIECTB U
IpeBpalieHre SHEPTuu (MeTaboII3M)
KaK OJTHO X CBOMCTB HUBOTO.
[lepeuncnsate 0cO6EHHOCTH
IJIACTUYECKOTO U SHEPTETUYECKOIO
oOMeHa B KJIETKE; YCTaHABIMBATh
B3aUMOCBSI3b MEXy HUMU.

Pa3znuyarh TUIIBI OOMEHA BELLIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpOQHBIN.

OnuceIBaTh 3TaIbl SHEPTETUYECKOTO
oOMeHa (IOArOTOBUTENbHBIH,
OECKUCIOPOIHBIN, KUCTOPOIHBI)

U CPaBHUBATH UX MEXY COOOM.
XapakTepu30oBaTh peaKUH MIUKOJIN3a,
OpO’KeHUs1, KJIETOYHOIO JbIXaHMUS;
BBISIBIIATH IPUYMHHO-CJIEACTBEHHBIE
CBSA3U MEXY TJIMKOJIU30M, KJIE€TOUYHBIM
JIBIXaHUEM U CUHTE30M MOJeKyJT ATO.
CpaBHuBaTh 3QHEKTUBHOCTD
OECKUCIIOPOIHOTO U KUCIOPOJAHOTO
ATANoB

4.3

BbuocunTes Oenka

Peaknuu MaTpu4HOTO CUHTE3A.
I'enetnueckas unpopmanus u JJHK.
Peanuzanus reHeTH4eCKOU
uH(pOpMAaIH B KJIETKE.

PackpriBaTh cojziep>kaHHE TEPMUHOB
U NOHSITHUU: TeH, TCHETUYECKUU KO/,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCIALMS, KOJIOH, aHTUKOJIOH,
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I'eneTnyeckuil KoJ METO CBOMCTRBA.
TpaHCKpHUIILIUS — MATPUYHBIN CUHTE3
PHK. Tpancnsuus — 6uocunTtes Oenka.
Oransl Tpancianuu. KogupoBanue
aMHUHOKHUCJIOT. Posib pubocomB
OonocuHTe3e Oenka.

Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbnos.

Tabauyer u cxemwvr: «Ctpoenue [JHK»,
«Ctpoenue u GyHKIIMOHUPOBAHHE TeHaY,
«Cunre3s Oenkay, «Permmukanms JTHKy,
«['eHeTHYECKUM KOIY.

Obopyodosanue: MOJIEIU- allTUTUKAIIAN
«Y nBoenue JIHK u Tpanckpunius»,
«bunocunTe3 O0enkay

pubocoma, IEeHTpaIbHas JoTMa,
MOJICKYJIIpHAst OMOJIOTHSI.

OmnpenensiTh CBOHCTBA TEHETUIECKOTO
Koja (TPHUILICTHOCTh, OJHO3HAYHOCTb,
BBIPOXKJICHHOCTD, YHUBEPCATBHOCTD,
HETIEPEKPHIBAEMOCTh, HEIPEPHIBHOCTH ).
OnuchIBaTh ATAIBI peaaTnu3aluu
HACJICJICTBEHHOW MH(POPMAITUH B KJIETKE.
CpaBHUBATH PEAKIIUN MATPUIHOTO
cuate3amonekyn PHK u Genka B kireTke

4.4

Hexinerounsie
(bOpMBI KUZHU —
BUPYCHI

HexkneTounslie GOpMbI )KU3HU — BUPYCHI.
HcTopust OTKpBITHS BUPYCOB

(. Y. UsanoBckuit). OcobeHHOCTH
CTPOEHHUS U KU3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. boneznu pactenui,
KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbBIC
BUpycaMu. Bupyc ummyHoaeduumra
yenoseka (BMIY) — BozOyaurens CITM/a.
OOpaTHast TpaHCKPUIILIMS, peBepTasa u
unterpasa. [Ipopunakruka
pacipoCTpaHeHUs] BUPYCHBIX
3a00JIeBaHU.

PackpeiBaTh copepkaHre TEPMUHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHS, KATICUI,
O6akrepuodar, BUpyc UMMyHOACPUITUTA
yenoBeka (BMIY), oHkoreHHbIe BUPYCHI.
XapakTepu3oBaTh BUPYChI Kak
HEKJIETOUHYIO (hOPMY KU3HH;
OCOOEHHOCTH CTPOCHUS U
KHU3HEACSITEILHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN ITUKIT BUPYCOB
UMMYHOC(PHIINTA YETOBEKA; pa3IndaTh
Ha pucynkax BTM ((Bupyc Tabaunoii
Mo3auku), 6bakrepuodar, BUY.
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JHemoncmpayuu:

Ilopmpemuwi: JI. 1. IBaHOBCKUIA.
Tabauyvt u cxemol: «BUpych»,
«bakrepuodarmny; «CtpoeHue u
KU3HEHHbIN UK BUpyca CIIM/1a,
6aktepuodaray.

Obopyodosanue: MOJICIb CTPYKTYPBI
JIHK; MarauTHas MOJ1€1b-anIInKaI1s
«CTpoeHue KIETKN»

OOG0CHOBBIBATH U COOJIIOIATH MEPHI
npodMIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHHIA
(pecniupaTopHBbIe, KEITyA0UHO-
KUIICYHbIE, KJICIIEBON SHIIE(ATHT,
BUY-undexims)

Hror

O 9acCoOB IIO TEMC

6

Tema 5. Pa3MHoOkeHHe W MHIAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIeTKU. [lenenue
KJIETKU. MuTto3

1

KneTouHnbIit LMK, WA )KU3HEHHBIN ITAKJIT
kieTku. MHTepdasza u MuTos.
[Iponeccrl, mpoTekaroniue B uHTEpdase.
Penukanus — peakuusi MAaTpU4HOTO
cunte3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{uTosmornyeckre OCHOBBI PA3MHOKEHUS
Y UHJAUBUIYAJIBHOTO Pa3BUTHS
OPraHu3MOB. [[elleHue KIIETKU — MUTO3.
Craaun muto3a. [Ipoueccsl,
MPOUCXOIAIINE HA PA3HBIX CTAIUIX
MMTO3a. bHOJIOrnYecKnit CMBICI MUTO3A.
[Iporpammupyemas rubGesb KIETKA —
aroInTo3.

PackpwiBaTh conepkaHue TEPMUHOB U
MOHSATUM: KJIETOYHBIN UK, HHTEp(a3a,
penYIUIMKALINS, XPOMOCOMa, KAPUOTHII,
rarJIONIHBINA, TUTIJIONIHBINA
XPOMOCOMHBIH HAOOpP, XpOMaTHUJIBL;
MHTO3 €ro cTaauu: mpodasa, meTadasa,
anadasa, Tenodasa.

OnuchIBaTh KU3HEHHBIN [IUKIT KIIETKU;
MEPEUYUCIIATh U XapaKTepru30BaTh
MepUOAbl KIETOYHOIO LIUKJIA,
CpPaBHUBATH UX MEXIY COOOM.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHBIE€ HA0OPHI KJIETOK.
CpaBHUBATh CTA U MUTO3A.
PaznuyaTh Ha MUKpoOIIpenaparax
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JHemoncmpayuu:

Tabauywl u cxemol: «KIETOYHBIN ITUKID,
«Pernmukanus [IHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHuTHasI
MOJIeTb-anIIuKaIus «JleneHue KIeTKkny;
moxens JJHK.

Obopyodosanue: CBETOBOM MHUKPOCKOIT U
Mukponpenapat «Kapruoknnes B KiieTkax
KOpELIKA JIYKa».

Jlabopamopnbsie u npakmuueckue
pabomol:

JlabopaTopnas pabota Ne 3.
«HaOmronenne MuTo3a B KIIETKaX
KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

Y PUCYHKAX CTaJINA MUTO3A.
PackpbIBaTh OMOJIOTUYECKUA CMBICT
MHUTO32

5.2

dopmbl
Pa3MHOXEHHUS
OpPraHu3MOB

®opMbI pa3MHOKEHHUS OPTAHU3MOB:
0ecroJioe U MoJoBoeE.

Busl Oecrionoro pa3MHOXKEHHUS:
JieJICHUEe HAJBOE U TIOYKOBAaHUE OJTHO-
Y MHOTOKJIETOYHBIX, CHOPOOOpa30BaHue,
BETE€TaTUBHOE PA3MHOKEHHE.
HckyccTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €T0 3HAYCHHE
JUTSICEJIEKIUU.

[TosnoBoe pa3zMHOXKEHUE, ETOOTIIMYUSA
oT 0ecroJIoro.

Jemoncmpayuu:

PackpwiBaTh copepkaHue TEPMUHOB
Y TIOHSITUI: PA3MHOXEHUE, KIJIOH,
MTOJIOBBIC KJIICTKH (raMeThl),
SANIEKJIETKA, CIIEPMATO30M 1, 3UTOTA,
JICJICHHUE HAJIBOE, TIOUKOBAHUE,
criopyJsinus, parMeHTaIus,
BEreTaTUBHOE Pa3MHOXKEHHE,
CEMEHHOE Pa3MHOKEHUE, OTbIJICHHE,
JIBOMTHOE OTJIOJIOTBOPEHUE, TTOJIOBBIC
JKEJIe3bl, CCMCHHUKH, SMIHUKH,
OIUIOJIOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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Tabauywvl u cxemovl: «POPMBI
Pa3MHOXKEHUS OPTAaHU3MOBY, «/{BOITHOE
OTUIOJIOTBOPEHUE YI[BETKOBBIX
pacteHui», «/lerenue KneTku
Oaktepun», «BereratuBHOE
pa3MHOXKEHUE pacTeHH», « CTpoeHUE
MOJIOBBIX KJIETOK)»

XapakTepu3oBaTh 0COOCHHOCTH

¥ 3HAYCHHUE OECITOJIOTO U TMTOJI0BOTO
CIIOCOOOB Pa3MHOKCHHUS.

Briaensate BUIBI OECIonoro
Pa3MHOKEHUST; BBISBIISTH B3aMOCBSI3U
Mex1y hopMaMu U CriocodaMu
Pa3MHOXEHUS, U X OMOJIOTHYECKUM
3HAYCHUEM.

Bnangets npuémamu BereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX pACTCHUN
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBbIC KIETKHU:
SUIIEKICTKH, CTIEPMATO30HU/IbI;
BBISIBIIATH OCOOCHHOCTHU

UXCTPOCHHSI

5.3

Meiios

Meiio3. Ctaguu meiio3a. [Ipoueccsi,
MPOUCXOAIINE HA CTAIUSIX MEHUO03a.
[ToBeneHune XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornuecknii CMbICIT
Y 3HAYEHHE MEeK03a.

Jemoncmpayuu:

Tabnuywl u cxemol: «JleneHne KICTKH,
«Meios».

Obopyoosanue: moaens JIHK;
MarHUTHast MOJIEb-aNTIuKaI1sI
«JleneHune KIeTKM»

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

XapakTepu3oBaTh Mei03 Kak criocoo
KJIETOYHOTIO ACJICHUS; OIIUCHIBATh MEI03
10 CTaJusIM; CPAaBHUBATh CTAJIMU Meh03a
1 MHUTO3a.

Paznnuare Ha pUCyHKax CTaauu Meno3a;
pacKpbIBaTh OMOJIOrMYECKOE 3HAUCHUE
Meo3a
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5.4 | O6pa3oBaHue u ["ameTorenes — npouecc 06pa3oBaHus PackpriBath conepkaHue TEPMUHOB U
Pa3BUTHE MOJIOBBIX MOJIOBBIX KJIETOK Y>KMBOTHBIX. MOHSTHI: TAMETOT€HE3, CIIEPMATOTeHE3,
KJIETOK. [TonoBble xene3bl: CEeMEHHUKU U OOT€HE3, CIIEPMATO30U/l, AKPOCOMA,
OmtogoTBOpEHHE suaHukr. OOpa3oBaHNUE U Pa3BUTHE AUIEKIIETKA, TOJIIPHBIE TEIbIIA.

MTOJIOBBIX KJIETOK — TaMeT (CIIepMaTo30u 1, | XapaKTepu30BaTh 0COOEHHOCTU
SUIIEKIIETKA) — ClIepMaTOTeHe3 U raMeToreHe3a y >KUBOTHBIX U €r0 CTaJIUH;
ooreHe3. OCOOEHHOCTH CTPOCHUS MTOJIOBBIE KJIIETKU YKUBOTHBIX U ONTUCHIBATH
SIMIIEKJIETOK ¥ CIIEPMATO30M/I0B. MPOLIECC UX PA3BUTHUA.

OmmomorBopenue. [TapreHorenes. CpaBHUBATH CIIEPMATOrEHE3 U OOTECHES.
Jlemoncmpayuu: OnuceIBaTh OMIOJOTBOPEHUE,

Tabauyst u cxemwi: «lIpsiMoen HenpsMoe OMOJIOTMYECKOE 3HAYECHUE

pa3BuTHe», «l'ameTroreHnes OIIOAOTBOPCHUA

Yy MJIEKOIIUTAKOUIUXHU YEIIOBEKAY.

Obopyodosanue: MOJeIL MeTa(azHOU

XPOMOCOMBI, MUKPOCKOTI,

MUKporpenaparsl «CriepMaTo30uabl

MJICKOIIUTAIONIETO», « SMIIeKIeTKa

MJIEKOITUTAIOILIETO.

Jlabopamopnsie u npakmuueckue

pabomol:

JlabopaTtopHas pabora Ne 4. «M3yuenue

CTPOCHHUS TTOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOTIpenaparax»»

5.5 | UnauBuyanbHOE NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh coepkaHne TEPMUHOB
pa3BUTHE OMOpHOHAIBHOE PA3BUTHE Y TIOHSTHUI: OHTOTE€HE3, SMOpUOTEHE3,
OpPraHU3MOB (3MOpuoreHes). Dtarbl SMOPUOHAIBHOTO | 3Ur0Ta, IpoOJIeHKE, OJaCTOMEDBI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKHUBOTHBIX:

MopyJia, 6yactysa, 0JacToIelb,
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IpobIieHue, racTpysIus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
psIMOE, HE IPSIMOE (JINYMHOYHOE).
BinsiHue cpenbl Ha pa3BuTHE
OpraHu3MOB; (PaKTOPHI, CTIOCOOHBIE
BBI3bIBATh BPOKJICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3
LBETKOBOT'O PACTEHUSI: CTPOEHUE CEMEHH,
CTaJNM Pa3BUTHSL.

Jemoncmpayuu:

Tabauyvl u cxemovl. «OCHOBHbBIE CTAIUU
OHTOreHe3a», «IIpssmoe u Henpsmoe
pa3BuTHE», «/IBOMHOE OIJIONOTBOPEHUE
YUBETKOBBIX PACTEHUI

racTpyia, HeHpyJa, OpraHoTeHe3;
3apOABIIIEBBICIIUCTKHU: IKTOJACPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TIPSIMOE
1 HenpsiMoe (JTMIMHOYHOE); MeTaMop(do3,
Meracropa, MHUKPOCIIOpa, MbUIBIIEBOE
3€pPHO, CIIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.
Onpenensrtsb dTarbl SMOPUOHATIHLHOTO
pPa3BUTHS XOPJIOBBIX HAa CXEMaX H
npenaparax v OMUChIBaTh MPOIIECCHI,
MIPOUCXOISIINE HA KaKIOM 3Tarle.
CpaBHUBAaTh EPUO/IbI OHTOTCHE3A;
MPSAMOE U HETIPSMOE (JTMIMHOYHOE)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBSACHITH OMOJIOTHYECKOE 3HAUCHHE
pa3BUTHS C METaMOP(HO30M;
OTPHUIIATEIHLHOE BIMSHUE aJTKOTOJIA,
HUKOTHHA U JAPYTUX TEPATOT€HHBIX
(baKkTOpOB Ha pa3BUTHE 3aPOIbIIIIA
YeIIOBEKA.

OnuceIBaTh NPOIIECC IBOMHOTO
OTLTOIOTBOPCHHMS Y IIBETKOBBIX
pacTeHuin

Hroro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M K3MEHYHUBOCTH OPraHU3MOB

6.1 | ['eneTuka — Hayka 1 [IpenmMer u 3a7a4M TEHETUKH. PackpbIBaTh cofepkaHue TEPMUHOB U

0 HaCJIEACTBEHHOCTH Pons uronoruu u SMOpHoOIOTHN MOHSATHUH: TeH, TEHOM, TeHOTHUII, ()EHOTHII,

Y U3MEHYUBOCTHU B CTAHOBJICHUH F€HETUKU. BKiiaj XPOMOCOMBI, aJlJIeIbHbIE TE€HBI (aJUIeIN),
POCCHICKHUX U 3apyOEkKHBIX YUCHBIX B rOMO3UIroTa, Fe€TePO3UroTa,
pa3BUTHE TEHETUKHU. MeTOAbl TCHETUKH JIOMUHAHTHBIN MPU3HAK (TEH),
(ruOpUIOIOTUYECKUH, peLeCCUBHBIN MpHU3HAK (T€H), YUCTas
UTOTEHETUYECKU M, MOJIEKYJISIPHO- JIMHUSL, TUOPUI.
TE€HETUYECKUI). [lepeuncnsaTh U XapakTepHu30BaTh
OCHOBHbBIEC T€HETUUECKNE MMOHATHS. METO/Ibl TEHETUKH: THOPUIOIOTUUECKHM,
['eneTnueckas CUMBOJIMKA, LATOI€HETUYECKUH, MOJIEKYJISIPHO-
UCIIOJb3yeMas B CXeMaX CKPEIMBAaHUN. | TeHETUYECKHUI; JOMUHAHTHBIC U
Jemoncmpayuu: pELIECCUBHBIE MPU3HAKU PACTEHUN 1
Ilopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepuKOB, ITonp30BaThCs FEHETUYECKOM
H. B. Tumo¢deen-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKON
Obopyoosanue: MOJIEb- AaNITUTUKAITUS JUJISL 3aITUCU TEHOTUITUYECKUX CXEM
«MOHOTHOPUTHOE CKPEIIUBAHUE, CKpelIUBaHUS
repbapuii «['opox moceBHOI»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJEI0BAHUS PackpwiBaTh copiepkaHue TEPMUHOB

HaCJIeI0BAHMS PU3HAKOB, YCTAHOBJICHHbIE Y TIOHSTHI: MOHOTUOPHIHOE

MIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeluBaHue, (eHOTUITHYECKUE

Monorubpuanoe CKpellluBaHue. 3aKOHEITMHOO0Opa3us TPYNIbI, THOPUIOIOTHYECKUI METO/I,

CKpELIMBaHUE rUOpUIOB MEPBOTO MOKOJIeHUs. [IpaBuio | YuCThIC TMHUH, JOMUHUPOBAHUE TEHOB

JIOMUHUPOBAHUS. 3aKOH pacIIeTICHUS
MPU3HAKOB. [ MMOTE3a YMCTOTHI TaMeET.
[TosmmHOEM HEMOJIHOE TOMUHUPOBAHUE.

(moJIHOE, HETMOIHOE), pacUIEIICHUE
B MIOTOMCTBE.
OnuceIBaTh METOAUKY ITPOBEACHUS
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JHemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauysr u cxemovl. «MOHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIICIICHUS U €T0
LIUTOT€HETHUYECKAs] OCHOBaY», «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MOJIeU-aNIIMKauu «MoHOrubpuHoe
CKpenuBanue», «Henomnoe
JOMUHUPOBaHUE», repbapuii «I opox
ITIOCEBHO»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJIEIOBAHUS OJIHOU Mapbl MPU3HAKOB
y TOpOXa IMOCEBHOTO.

PackpsiBaTh conep:kaHue 3aKOHOB
eIMHOO00pa3usi THOPHUIOB IEPBOTO
MTOKOJICHUS W 3aKOHA PACILIETUICHHUS.
OOBSICHATH TUIIOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXeMbl MOHOTHOPUTHOTO
CKpeNIMBaHus, OOBACHSITH €T0
[UTOJIOTUYECKUE OCHOBBI U pEIIaTh
TEHETUYECKUE 3aJaU

Ha MOHOTHOpUJIHOE CKpEIMBAHUE

6.3

Jurubpunoe
CKpelIUBaHue.
3aKOH HE3aBHUCHUMOT'O
HACJeIOBaHUS
MIPU3HAKOB

JlurubpuHOE CKpEIIMBaHKe. 3aKOH
HE3aBHCUMOTO HACJICAOBaHMS
MpU3HaKOB. [[luToreHeTHYeCKe OCHOBBI
JUTHOPUIHOTO CKPEIUBAHUSI.
AHanu3upyoliee CKpelnBaHue.
Hcnonb3oBaHre aHATU3UPYIOIIETO
CKpEILUBAHUS JIJIsl OTIPEACIICHUS
TEHOTHUIIA OCOOH.

Jemoncmpayuu:

llopmpemuwi: I'. MeHiemnb.

Tabauysl u cxemot: «JlurudpugHOe
cKkpeluBanuey, «llutonornyeckue
OCHOBBI JUTHOPHUTHOTO CKPCIIIBAHUS.
Obopyodosanue: MOJICIb- alTUTMKALIAS
«JIurnuOpuHOEe CKpEIBaHUEY

PackpwiBaTh cojepkaHre TEPMUHOB U
MOHATUN: TUTHOPUHOE CKpEIIMBaHUE,
aHaJM3HUPYIOIIEEe CKPEUIMBAHUE.
OnuceiBats onbiThl ['. MeHnens

10 U3YUYEHHIO HACJICAOBAHMUS IBYX Iap
MIPU3HAKOB Y TOpOXa MOCEBHOTO.
PackpeiBaTh conep:kaHue 3aKoHa
HE3aBHCUMOTOHACIIEIOBAHNS IPU3HAKOB.
IIprmeHsITP MaTEMaTUYECKUN pacyeT

C MOMOIIBI0 METO/Ia IEPEMHOKEHUS
BEPOSITHOCTEN M 3aMUCh C MOMOIIBIO
(hEHOTUITMYECKUX PATUKATIOB
pacuierieHus MPU3HAKOB Y MOTOMKOB
10 (PEHOTHUITY U TEHOTHITY.

3anuchiBaTh CXEMbl TUTHOPUIHOTO
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CKpCIIBAHUA, O0OBACHATH €TI0
IMUTOJIOTMYCCKNEC OCHOBLI U pCIIATh
IFCHCTUYCCKUC 3a4a4Yl Ha I[HFI/IGPI/II[HOG
CKPCIIMBAHNUC

6.4

CueruieHHOE
HAacJIeJOBAaHUE
MIPU3HAKOB

CuenyieHHOE HacleJOBaHUE TPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HaclieJoBaHuo reHoB. Hapyiienue
CLEIICHUS TEHOB B PE3yJIbTaTE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. MopraH.

Tabauywvt u cxemol: «Merios»,
«I'eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX U YEIIOBEKAY,
«B3auMoaelicTBre alJIeJILHBIX T€HOBY.
Obopydosanue: MUKponpenapar
«po3oduna» (Hopma, MyTariuu Gopmsl
KPBUIbEB M OKPACKH TeJa), MUKPOCKOII,
Mopenb-anmnkanus «llepexpéct
XPOMOCOM.

Jlabopamopnvie u npakmuueckue
pabomot:

JlaGoparopnas padbota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHUTHOTO

U TUTUOPHUIHOTO CKPEIIMBAHUS

PackpsiBaTh cosiep:;kaHuE TEPMUHOB U
MMOHATHI: CIIETNICHHOE HacJIeI0OBaHHE
MIPU3HAKOB, PEKOMOWHAITNS T€HOB,
FEHETUYECKUE KAPThI XPOMOCOM,
MOpraHuja.

Ha3piBaTh OCHOBHBIC MMOJI0KCHUS
XPOMOCOMHOU TEOPUHU
HacneacTBeHHocTy T. Moprana;
PacKpbIBaTh COJIEpIKaHUE PAOOTHI

T. Moprana 1o CuerieHHOMy
HACJIEIOBAHUIO TEHOB U MPUYUHBI
HAPYLICHUS CUETUICHUS MEXAY TeHaAMHU.
3anuchIBaTh CXEMbI CKPEITUBAHUS

TMIpY CLEMJICHHOM HACIIEeIOBaHUH,
OOBSACHSTH MPUUMUHBI PEKOMOMHAITUU
TE€HOB, ONPEEIISTh YACIIO TPYIII
CLETUICHUS T€HOB; pEIIaTh TCHETUYECKUE
3aJlauM Ha CIECMJICHHOE HACJIeq0OBaHUE
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y Ap030(HIIBI HAa TOTOBBIX
MHUKpOIIpernapaTax»

6.5 | 'enetuka mona. I'enernka nosna. XpoMOCOMHOE PackpeiBaTh conep:kaHue TEPMUHOB U
HacnenoBanue onpeaeneHue noja. AyTocoMbl U MOHSATUI: XPOMOCOMHBII HabOD,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. [ OMOTaMETHBIE U | ayTOCOMBI, IOJIOBBIE XPOMOCOMBI,
CLEIUICHHBIX C [TOJIOM reTeporaMeTHbIe OPraHU3MBbl. rOMOT'aMETHBIN 01, FETEPOraMEeTHBIN

HacnegoBanue npu3HaKoB, CUEIJIEHHBIX | [TOJI, CLEIUIEHHOE C ITOJIOM HACJIEJOBAaHUE
C TIOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBACHATD HUTOJOTUYECKUE OCHOBBI
Ilopmpemuwi: I'. Menpaens, T. Mopras, XPOMOCOMHOT'0 MEXaHU3MAa ONPEACIEHUS
H.N. BaBuios. [10J1a y pa3IMYHBIX OPraHU3MOB.
Tabauywl u cxemol: «I'eHeTrka nosuay, CpaBHHBaTh 3aKOHOMEPHOCTHU
«3aKOHOMEPHOCTH HACIIEOBaHUS, HACJIE0BAHMS IIPU3HAKOB, CLIETNIEHHBIX
CLEIUIEHHOTO C ITOJIOM», «KapuoTuribl U HE CIEIUICHHBIX crojioM. Pemate
YeJIOBEKa U KMBOTHBIX) IFeHETUYECKHUE 33/1a4M Ha HACJIEJOBaHKE
CLEIUIEHHBIX C MOJIOM IPU3HAKOB

6.6 | U3MeH4YHBOCTS. N3meHunBOCTh. BHabl N3MEHUNBOCTH: PackpbiBaTh cofepkaHue TEPMUHOB U
HenacnencrBennas HEHACJIeJICTBEHHAs U HACJICACTBEHHAs!. MOHSTUI: U3BMEHYUBOCTb,

W3MEHYUBOCTb Ponb cpenpl B HeHaclieICTBEHHON HACJIEICTBEHHAs! N3MEHUYNBOCTb,

U3MEHYUBOCTU. XapaKTEPUCTUKA
MOIU(HUKAITMOHHON U3MEHYUBOCTH.
BapuanuunonHsbii psa v BapualiOHHas
KkpuBas. Hopma peakuuu npusHaka.
KosnuecTBeHHBIE M KAYECTBEHHBIE
IIPU3HAKU U UX HOPMA PEaKLIUHU.
CaoticTBaMOAM(PUKAITUOHHON
U3MEHYUBOCTH.

HEHACJIeCTBEHHAs! U3MEHUHBOCTb,
MoM(pUKaIIMOHHAs U3MEHYHBOCTD,
BapUALMOHHBIN psill, BApHaHTAa,
BapuallMOHHAsl KpUBas, MpPU3HAK,
HOpPMa PEaKLHNH, KOJUYECTBEHHBIE U
KaueCTBEHHbIE TTPU3HAKH.
KnaccuduimpoBatb BUIbI
WU3MEHYHMBOCTH U BBISIBIISITh UX
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JHemoncmpayuu:

Tabauywvl u cxemvl: «Buasl
U3MEHUYHBOCTHY, «MoaudukarmonHas
U3MEHYUBOCTDHY.

Jlabopamopnvie u npakmuueckue
paoomuwl:

JlabopatopHas padota Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOEHHUE BAPUAIIMOHHOTO psijfia U
BAPUALIMOHHON KPUBOW»

Ounonornyeckue 0COOEHHOCTH.
[TepeuncnsaTs cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYMBOCTU U

O0OBACHATH €€ 3HAUCHHUE JJISI OPraHu3MOB.

Pa3nnuate KONMYECTBEHHBIE U
KaueCTBEHHBIC [TPU3HAKH; CTPOUTH
BAPUALIMOHHBIN PsiJI, BAPUALTMOHHYIO
KPUBYIO, BBIYUCIISTh CPEHEE 3HAUCHUE
MpU3HAKa

6.7

HaCJ'Ie,IICTBGHHa}I
N3MCHYHNBOCTD

HacneacTBenHasi, Uiy reHOTUITHYECKast
n3MeH4YnBOCTh. KomMOUHaTHBHAs
M3MEHYMBOCTb. M€ei03 1 NOJI0BOU
IPOLECC — OCHOBA KOMOMHATUBHOMN
U3MEHYMBOCTU. MyTanroHHas
U3MEHYUBOCTb.

Knaccudukanus myTaiuii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.
YacToTa 1 NpUYNHBI MyTaLU K.
MyrtareHnHbie (GaKTOPBbI.

3aKOH TOMOJIOTHYECKUX PsIJIOB

B HACJIEJACTBEHHOW H3MEHYMBOCTH
H. 1. BaBunosa. Buesaepuas
HACJIEICTBEHHOCTh U U3MEHYUBOCTb.
Jemoncmpayuu:

llopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.

Tabnuywl u cxemol: «MyTaloHHAs

PackpriBaTh conep:kaHue TEPMUHOB U
IIOHATHN: HACJICACTBEHHAs
U3MEHYMBOCTh, KOMOWHATUBHAS
U3MEHYUBOCTh, MyTallUOHHAS
U3MEHYUBOCTb, MyTaHT, MyTallNU:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINNION NS, aHCYIIIION WA, MyTar CHEI.

XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (OPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJICACTBECHHON N3MEHUNBOCTHU

H. 1. BaBuiioBa u 0OBSICHATE €r0
3HAYEHUEISI OMOJOTHU M CEJCKIMH.
KnaccudummpoBats MyTanuu: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJIUTH
MIPUMEPHI MyTALIUM.

OOBSACHIATH IPUYMHBI BO3SHUKHOBEHHS
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U3MEHYUBOCTHY.

Obopyodosanue: MUKPOCKOII,
Mukpomnpenapar «/po3zodpuna» (Hopma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
Tesa); KOMHATHbBIE PACTEHHUS C IECTPO
OKPAaCKOM JINCTHEB.

Jlabopamophbsie u npakmuueckue
pabomol:

JlaboparopHas padota Ne 7. « AHanu3
MyTaIuil y 1po30(Q bl Ha TOTOBBIX
MHUKpOIIpenapaTax»

MyTalui, posib (PaKTOPOB-MYTareHOB.
CpaBHUBaTh BUBI MyTallU; BBISBISTH
IIPUYUHBI HACJIEACTBEHHOU
U3MEHYMBOCTH, UCTOUHUKHU MYTarceHOB
B OKpYyXarolei cpene (KOCBEHHO).
XapaxkTepu30BaTh BHESACPHYIO
HACJIEICTBEHHOCTh U N3MEHUUBOCTb

6.8

['eneTuka 4yegoBeka

I'enetruka yenoseka. Kapuorun
YeJIOBEKa.

OCHOBHBIE METO/Ibl TCHETHUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJIIPHO-TEHETUYECKU.
CoBpeMeHHOE OIpe/IeSICHUE TeHOTUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM YHCIIE

¢ nomouipto [1I[P-ananu3a.
HacnencrBennble 3a001€BaHUS
YeJI0BEKa: TeHHEIE 00J1e3HU, 001e3HU

C HaCJICACTBEHHOM
MPEIPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE
0one3nn. ComaTHyecKue u
TrE€HEPATHUBHBIC MYyTAIlUU.

PackpbiBath cosiepkaHre TEPMUHOB U
MOHSTUHN: KAPUOTHI YETIOBEKA,
IIUTOTCHETUYECKUA METO/I,
reHeaJIorMueCKuil METO/1, POJOCIOBHBIE,
OJIM3HETIOBBIA METO/I, HACIICICTBCHHBIE
0oJie3HH: (MOHOTEHHBIE,

C HAaCJIEICTBEHHOMN
MIPEIPaACTIONIOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TCHETHUECKOE
KOHCYJbTUPOBaHUE.

[lepeuncnarb 0COOCHHOCTH U3yUCHHUSI
TCHETHKHU YEJIOBEKA; IPUBOIUTD
MIpUMEPHI HACIIEICTBEHHBIX O0JIe3HEeN
YeJI0BEKa, XapaKTePU30BaTh METObI X
poHIIaKTUKN; 00OCHOBBIBATH 3HAYCHUE
MEIMKO-TEHETHYECKOTO
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CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
poUIAKTHKY U JICUSHUS TEHETUYECKUX
OonesHei. MeauKko-TeHETHIeCKOe
KOHCYJIbTHPOBaHKE. 3HAUYCHUE
MEIUIIMHCKOW I'eHEeTUKHU

B IIPEIOTBPAIIICHUH U JICUSHUU
TCHETHYECKUX 3a00JICBaHMI YEIIOBEKA.
Jemoncmpayuu:

Tabauywvt u cxemol: «HacnenoBanue
pesyc-paktopay, «I'eHeTruKa rpymnm
KPOBUY.

Jlabopamopnvle u npakmuueckue
pabomol:

[TpakTuaeckas pabora Ne 2.
«CocraBiieHHE M aHAIU3 POJIOCIOBHBIX
YEITOBEKa»

KOHCYJIbTUPOBaHU.
BbIABISTH U cCpaBHUBATH MEX1Y COOOM
JIOMUHAHTHBIE U PELIECCUBHBIE TPU3HAKH
YEJIOBEKA.

CocTaBisaTh U aHATU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

HTtoro yacoB no teme 8

Tema /. Cesiekuusi OpraHusMoB, OCHOBbI OMOTEXHOJIOTHH

7.1 | Cenexuus Kak HayKa 1 Cenekius Kak HayKa U Iporiecc. PackpbiBaTh coJiep;KaHUE TEPMUHOB
U TPOIIECC 3apOoXKIECHUE CEJIEKIUHN U JOMECTUKALMS. | M MOHATHIA: CEIEKIHs, COPT, IOPo/a,

Yuenue H. . BaBunosa o nenrpax
MHOT000pa3us U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHUM.

[{eHTpbI MPOUCXOKICHHS JOMAITHUX
AKUBOTHBIX.

Copr, nopozaa, mramMm.

IITaMM, TOMECTHKAIHSI, UIH
OJIOMAalTHUBAHUE, [IEHTPHI
MHOT000pa3us U MPOUCXOKIACHUS
KYJIbTYPHBIX PAaCTCHUH U
KUBOTHBIX, THOPUIU3AIIHS,
MCKYCCTBEHHBIN 0TOOD.
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JHemoncmpayuu:

Ilopmpemwi: H. 1. BaBunos.
Tabauyvt u cxemol. kapTa «L{leHTpBI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIXpAaCTeHUI», «I1opobl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTEHUI.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIO0B AUKUX (POpM U
KYJbTYPHBIX COPTOB PACTEHUI;
repbapuii «CeabCKOX035HCTBEHHBIC
pacTeHHsD)

Ha3biBaTh 1 CpaBHUBATH OCHOBHbIE
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenne H. 1. BaBunosa

0 IIEHTPAaX MPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHHUI; pa3auyaTh HEHTPHI HA KapTe
MHUpA, CBSI3bIBATH UX MECTOIOJIOKEHUE
C O4araMy BO3HUKHOBEHUS IPEBHEUIIINX
[MABWJIN3AIINN.

CpaBHHBaTh copTa KyJIbTYPHBIX
PACTEeHHI, MOPOABI JOMAITHUX
YKUBOTHBIX U UX JUKHUX IIPEKOB.
OueHnBaTh POJIb CEJIEKIINU

B 00€CIEUEeHUH MTPOI0BOJILCTBEHHOM
0€30IacCHOCTH YeJI0BEYECTBA

7.2

Metonap! 1
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUIN
Y KUBOTHBIX

CoBpeMEHHBIE METOBI CEJICKIUN.
MaccoBblii 1 UHANBUAYAIbHBIN OTOOPHI
B CEJICKIIMU PACTCHUN U >KUBOTHBIX.
Ouenka skcTepnepa.
biM3KOpOACTBEHHOE CKPEILIMBAHUE —
uHOpuAuHT. Yucras TuHUs.
CxpelrBaHue YUCTHIX JTUHUMN.
I'eteposuc, niv rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtnanéHHas
ruopuau3anys u e€ yCrexu.
HckyccTBEHHBINM MyTareHes3 U Mojay4yeHue
IOJIMIUIOUIOB. JIOCTHIKEHUS CENEKLINN

PackpsiBaTh conepkxaHue TEPMUHOB U
MOHSTUI: HCKYCCTBEHHBIN 0TOOP,
MacCOBBI 0TOOp, UHAUBUIYATbHBIN
0oTOOP, IKCTEPhEP, OIM3KOPOJICTBEHHOE
CKpeIlUBaHUE, YUCTasl JTUHUS, TETEPO3UC,
HEPOJCTBEHHOE CKPEIINBAHMUE,
VCKYCCTBEHHBI MyTarcHes,
nonurionibl. CpaBHUBATH (POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO H
WHJUBUAYAJIBHOTO), BUIbI
rubpuan3anuu (OJIU3KOPOICTBEHHON U
OTJIaJICHHOM ), CTIOCOOBI MOTYYEHUS
MTOJIUTIOUOB.
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pacTeHuM, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.

Jemoncmpayuu:

lopmpemuwi: 1. B. MuuypuH,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemovl: «OTHaTICHHAS
rudpuauzanus», «PaboTsl akagemMuka
M. ®@. UBaHoBay, «llomumnmonausy.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIOZ0B TUKUX (popM u
KYJIBTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnule u npakmuuecxkue
pabomot:

Okckypeusi «OCHOBHBIE METOBI U
JTOCTKEHUSI CEJIEKIINK PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IIEMEHHYI0 depmy,
COPTOUCHBITATEILHBIN YIaCTOK

WJIH TETTHIHOE XO3SIMCTBO)

[TpuBOINTE MPUMEPHI TOCTUKECHUN
CEJICKLIUH PACTECHUN U JKUBOTHBIX

7.3

buorexnonorusa
KaK OTpacilb
MIPOU3BOJICTBA

buorexnonorus KakK 0Tpaciib
IIPOU3BOJCTBA. | €HHAsA MHKEHEPUs.
Otanbl co3nanus pekomOuHanTHOUM JIHK
Y TPAHCT€HHBIX OpraHu3MoB. KiierouHnas
uHxxeHepus. Kinerounblie KyJIbTyphl.
MUKpPOKIIOHATIBHOE Pa3MHOKEHUE
pacrenuii. Knonnposanue
BBICOKOIIPOTYKTUBHBIX

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHSATUI: OMOTEXHOJIOTHS, KJIETOYHAs
WHXEHEPUS], TeHHAIMH)KEHEPUS,
KJIOHUPOBAHKE, TPAHCTCHHbIE
opranu3Msbl, ' MO (renetnuecku
MOAU(PUIMPOBAHHBIE OPTraHU3MBbI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpacib MPOU3BOJICTBA, OCHOBHBIE
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTMYECKHE U STUISCKHE HpO6H€MBI.

I'MO — reneTruuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
OnoTexHoJI0THNY, «KIIeTOUHbBIE
KYJBTYPBI U KJIOHUPOBAHUE,
«KOHCTpyHpOBaHUEH TIEPEHOC TEHOB,
XPOMOCOM»

JOCTHKCHU A OMOTEXHOJIOTHH B 00JIaCTH
IMPOMBIINIJICHHOCTH, CCIILCKOTO XO03S1CTBa

U MEJUITUHBI.
[lepeuncnsTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI U JIOCTH)KCHUS
OMOUH)KEHEPHU.

OO6CyX)aaTh 9KOJOTUYECKHUE U
ATUYECKHE aCTICKThI HEKOTOPHIX
UCCJIEIOBaHMM B 001aCTH
OonoTexHOMOTHH (KJIOHHPOBAHUSA,
HMCKYCCTBEHHOTO OIUIOJIOTBOPEHUS,
HaIpaBJICHHOTO U3MEHEHHUs FTeHOMa U
CO37aHMS TPAHCTCHHBIX OPTAaHU3MOB)

Hroro yacoB no teme 3
Pe3epBHoe Bpemst 1
OBUIEE KOJIMYECTBO 34
YACOB I10 TTPOI'PAMME
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11 KJIACC
HaumenoBaunue
Ne KommuaectBo OCHOBHBIE BUIIBI 1€ATEIHLHOCTH
pa3/iesioB U TeEM [IporpammHoOe copepxaHue
/11 4acoB oOydJaronuxcs

y4e0HOTO MpeaMeTa

Tema 1. DBoJMIOLHOHHAA OHOJIOTHA

1.1 | DBomrouMsa U METOIBI

€€ U3yUYCHUS

1

[IpeAnocbuUIKM BOBHUKHOBEHUS
HBOJIIOLIMOHHOM TEOPUU. DBOJIFOLMOHHAS
Teopus U €€ MECTO B OMOJIOTUH.
BrnusiHue 3BOIOLIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUU U APYTUXHAYK.
CBuaeTenscTBa 3BOJIIOIUN.
[TanmeonToNnOrNUECKHE:
MOCJIE0BATEILHOCTD MOSBJICHUS BUOB
B MMAJICOHTOJIOTUYECKOM JIETOMUCH,
nepexoaHbie (POPMBI.
buoreorpaduyeckue: cxoacTBo u
paznmuuue dayH udiop MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTUUECKHE: CXOJICTBA
U pa3inuus SMOPHOHOB Pa3HBIX BUJIOB
MMO3BOHOYHBIX.
CpaBHUTEIILHO-aHATOMUYECKUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYAMMEHTAPHBIE OPTraHbl, ATABU3MBI.
MounekynsipHO-OMOXUMUYECKHUE:
CXOJICTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpeiBatTh cojiepkaHre TEPMUHOB U
TTOHSTHI: DBOJIFOINS, IEPEXOTHBIC
(bopMBI, GUITOTEHETUICCKUEC PSIBI,
BHJIBI-DHJIEMUKH, BUJIBI-PEIIUKTHI,
3aKOH 3apO/IBIIICBOTO CXOJICTBA,
OMOreHETUYECCKUM 3aKO0H,
TOMOJIOTMYHBIC U aHAJIOTUYHBIC
OpraHbl, pyIUMEHTAPHBIC OPTaHHI,
aTaBU3MBI.

[lepeuncriaTh OCHOBHBIC ATAIBI Pa3BUTHS
ABOJIIOLIMOHHOW TEOPUHU.
XapakTepu3oBaTh CBHJICTEIIHLCTBA
HBOJIIOLMH: TTAJICOHTOJIOTHYECKHUE,
ouoreorpaduueckue,
AMOPHOJIOTHIECKHE, CPABHUTEIIHHO-
aHATOMHYECKHUE, MOJIEKYIISIPHO-
OMOXMMHUYCCKHUE.

[IpyuBOINUTH MPUMEPHI MEPEXOTHBIX
dbopM opraHn3MoB, (HPUIIOTCHETHYECKHIX
PSIOB.

[IpuBoauTh HOPMYTUPOBKH 3aKOHOB
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METa0O0JMYECKUX MyTEeH y BCEX KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

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

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

Obopyoosanue: buoreorpapuueckas
KapTa MHUpa; KoJeKuusa «DopMbl
COXPAHHOCTH HCKOIIA€MbIX >KUBOTHBIX U
pacTeHUi»; BIaXKHBIC MpemapaThl
«Pa3Butue Hacekomoro», «Pazsurue
JISITYILKI

OMOreHETUYECKOTO U 3apOJbIIIICBOTO
CcXoAacTBa

1.2

Ucrtopus pazsutus
NpPEICTaBICHU I
00 IBOITIOINH

OpouronimoHHas teopus Y. JlapBuHa.
[IpeanochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. [[BHXKyIIIME CUITBI
ABOJIIOLIMM BUOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

IPU OTPAHUUYEHHOCTHU PECYPCOB,
HeonpeaeaEHHas U3MEHYUBOCTb,
O0opb0a 3a CylleCTBOBAHHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHYeCcKast TEOPHSI SBOIIOLUN

PackpriBaTh cozepxkaHue TEPMUHOB U
MOHSITUM: CUCTEMAaTHUKa, €CTECTBEHHbIN
Y UCKYCCTBEHHBIN 0TOOD.
XapakTepu30BaTh OCHOBHBIE
ABOJIIOLIMOHHBIC U/I€U, KOHILICIIIUN 1
TEOpUM; CPAaBHUBATH B3TJIAAbIHA BUJl U
sposmonuio K. JIunnes, X.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTth Bk JIMHHES B pa3BUTHE
CHUCTEMATHUKH U OOBSICHATH IMPUHITUAIIBI

56



denepanbhas padoyas nmporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBEHB)

(CTD) u e€é OCHOBHBICTIONOKECHHS.
Jemoncmpayuu:

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

Tabauywl u cxemol.: «llomymsumy,
«Kapra-cxema mapuipyta myTelneCTBHUs
Y. lapBunHay, «@opmbl O0pPHOBI

3a CyLIECTBOBAaHUE», « ECTECTBEHHBIN
ot0op», «MHOroo0pas3ne cCopTon
pacteHui», «MHorooOpasue nopo
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COACPKAHUE U
3HA4YEHUE IBOJIOLMOHHON KOHIIENIINN
K. Bb. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHbBIE U
COLIMAIBHO-PKOHOMUYECKHE
MPEANOCHUIKM BO3HUKHOBEHUS
ABOJTIONMOHHON Teopuun Y. /lapBuHa.
PackpbIBaTh coep:kaHue IBOJIOLMOHHON
teopun. /lapBuHa; cpaBHUBaTh
HEONPEAEIEHHYIO U ONPEAECIEHHYIO
W3MEHYHUBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CyIECTBOBAHUE.

OnuceIBaTh MOJOXKEHUS CHHTETHYECKON
teopuu sBoonnu (CTD) u 0OBACHATH
e 3HaueHue JISIOUOIOTHH

13

Bun: kpurepun n
CTPYKTYpa.
[Tonynsiums kak Kak
aIIeMEHTapHas
€IUHNLIA BUAA

MuxkposBostorus. [lomymnsmus kak
€IUHULIABUIA U YBOIIOLIHH.
Jemoncmpayuu:

Tabauywl u cxemol.: «llomymnsmmy,
«MyTanmoHHas U3MEHUYHUBOCThY.
Obopyoosanue: MUKPOCKOTI,
Mukpornpenapar «Jlpo3oduna» (Hopma,
MyTaluu GOPMBIKPBLIILEB U OKPACKH
Tena), MoJienb-anmiukanus «llepexkpéct
XpPOMOCOM.

PackpwiBath cojiepkaHre TEPMUHOB U
MTOHSATHI: MUKPOBOJTIOITNS, BU]I,
KPUTEPHUH BUJIA, apeall, TTOMYJISIIHS,
reHooH/], MyTalluyi, KOMOUHAIIUU
T'SHOB.

XapaxkTepu3oBaTh BUJI KAK OCHOBHYIO
CUCTEMATUYECKYIO SIUHUILY U
1[EJTOCTHYIO OMOJIOTUUECKYIO CUCTEMY.
BreinensaTs kpuTepun BHIa
(Mmopdonornueckuii, GU3MOJIOTMUECKUH,
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Jlabopamopuvie u npakmuueckue
paoomowi:

JlaGoparopnas padorta Ne 1. «CpaBHeHue
BUJIOB 10 MOP(POJIOTUYECKOMY
KPUTEPUIO»

OMOXUMUYCCKHUIN, TCHETUUCCKUI,
AKOJIOTMYECKUH, TeorpaduuecKkuii) u
MPUMEHSITh KPUTEPHUU JIJIs1 OTTUCAHUS
KOHKPETHBIX BHJIOB.
XapakTepru30BaTh MOMYJISIIHIO KaK
CTPYKTYPHYIOCAUHUILY BUJIA U
ABOJTIOIIH.

OnuceIBaTh MOIMYJISIITUIO IO OCHOBHBIM
MOKa3aTeIsIM: COCTaB, CTPYKTypa

1.4 | JIsmxymye CUibl JBrkymne cuiiel ((pakTopsl) 3Bostonuu | PackpeiBaTh coliep>kaHlE TEPMUHOB U
(3memeHTapHbIe BHJIOB B ITPUPOJE. MyTallMOHHBIN HNOHSTUN: KOMOWHATUBHAs
(haKkTOpPBI) F3BOITIOLNN npoliiecc U KOMOMHATUBHAs U3MEHYHUBOCTh, MyTallUW, MyTallMOHHBIN
U3MEHYHUBOCTD. [10NyIAIMOHHBIE BOJHBI | MPOIIECC, MOMYJIALMOHHBIE BOJIHBI,
u apeid renoB. M3omsauus u murpanus. | Apeid reHoB, W30JSLMS, MUTPALIUK.
Jemoncmpayuu: XapakTepu30BaTh 3JICMEHTAPHbBIC
Tabnuywsl u cxemul. «JIBHXKy1IHE CUITBI (aKTOpPBI SBOIIOLUN: MyTaIllAOHHBIN
ABOJIFOLIMI npoiiecc, KOMOMHAaTUBHAs
M3MEHYHUBOCTD, MMOMYJISILITUOHHBIE BOJHBI,
Jpeiid TeHOB, N30, MUTPALIHSL.
YcranaBnuBaTh NPUUUHHO-
CJIEICTBEHHBIE CBSI3U MEXY
MEXaHU3MOM U PE3YyJIbTaTOM JEHCTBHS
JBIDKYIIMX CUJT (3JIEMEHTAPHBIX
(hakTOpOB) IBOJIIOITUHU
1.5 | EcrecTBeHHBIi 0TOOD EcrecTtBenHbIi 0TOOp — HanpaBisroIui | PackpelBaTh conep:kaHue TEpPMUHOB U

U ero GopMbl

(haxTOp IBOJIIOIUH.
DopMBbI €cTECTBEHHOr00TO0pA.

MIOHSATHH: €CTEeCTBEHHBIN 0TOOp, OOphOa
3a CyIIECTBOBaHHUE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otOop», «boprbda 3a cymecTBOBaHHE

OnuceIBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBaTbh GOPMBI €CTECTBEHHOTO
otOopa (ABMKYIIHMA, CTAOMITU3UPYIOIIHA,
JU3PYIITUBHBIN) M CPAaBHUBATH X MEKITY
co0O0i1.

XapakTepuzoBaTh O0pLOY

3a CyIIECTBOBAHUE U CPABHUBATH €€
BUJIBI (MEXKBHIOBAs, BHYTPHBHIOBAS,
060oprOa c HeOIaroNPUATHEIMU
(hakTOpamMu BHEIIHEH CPEIbI)

1.6

Pe3ynbTaTh
HBOJIIOLIUU:
MPUCTIOCOOJIEHHOCTh
OpPraHHU3MOB U
BUJ1000pa30BaHKE

[TprcrnocobaeHHOCTh OPraHU3MOB
KaK pe3ysbTat 3BoJitoruu. [Ipumepsi
IPUCIIOCOOICHUN Y OpTaHU3MOB.
Apomopho3bl ¥ uIMoaganTaIH.
Bunu BunooOpaszoBanue.

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

Hemoncmpayuu:

Tabnuysl u cxemoi:
«IIpucnoco6IeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHUE»,
«IKOIIOTUYECKOE BUT000PA30BaHUE.
ObopyoosaHue:

KoJuTeKIus «[Ipumepsl 3aIMTHBIX
MIPUCTIOCOOJICHUH Y )KHBOTHBIX),

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTUH: TPUCTIOCOOICHHOCTb,
MTOKPOBUTEIILCTBEHHAS U
npenocTeperamolas oKpacka,
MacCKHpOBKa, BU000pa30BaHUE.
OnuceIBaTh MEXaHNU3M BOZHUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHU3MOB.
BoISBIATH 110 N300pa’KEHUSIM, Ha KUBBIX
1 (PUKCHPOBAHHBIX MpernapaTax IPUMEPbI
MPUCTIOCOOJICHHOCTH PACTeHUN U
KUBOTHBIX K YCIIOBHSIMCPE/IbI
oOWTaHus, T0Ka3bIBaTh OTHOCUTEIHHYFO
11e71ecO000pa3HOCTh MPUCTOCOOICHUM.
XapakTepu3oBaTh CIIOCOOBI U
MEeXaHU3MbI BU1000pa30BaHMUS;
OIMKMCHIBATh U CPABHUBATH OCHOBHBIC
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KOJIICKITHSI HACEKOMBIX C Pa3JINYHBIMU
TUTIAMHU OKPACKU; HaOOp MII0I0BU
CEeMSIH.

Jlabopamopnvie u npakmuueckue
paoomowi:

JlabGopaTtopHas pabota Ne 2. «Onucanue
MPUCTIOCOOTICHHOCTH OpPraHU3Ma U ee
OTHOCHUTEIILHOTO XapaKTepay

(GhOpMBI SKOJIOTUYECKOTO U
reorpauyeckoroBuI000pa3oBaHUs

1.7

Hamnpasnenus u mytu
MaKpOIBOJIOLIUU

MakposBonronusi.

DopMbI IBOITIOIUH: (pUsIeTHYECKas,
JTUBEPreHTHAS, KOHBEPTCHTHAS,
napayuiensHas. HeoOpaTtumocTthb
sBoJironuu. [Ipoucxoxnenue

OT HECIICIIHAIN3UPOBAHHBIX
MIPEJIKOB.

[Iporpeccupyromias cnenuanan3amnus.
AnanTyuBHas paaualus.
Hemoncmpayuu:

lopmpemuwi: A. H. CeBep11ioB.
Tabauywl u cxemovl. «KApoMopdo3bI»,
«Mnnoamanranuny, «O01mas
JIeTeHEePaLIs.

Obopyoosanue: monenb « OCHOBHbBIE
HaIPaBJICHUS DBOJIIOIUNY; 00BEMHAS
Moaenb «CTpOeHHE TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpwiBath conepkaHue TEPMUHOB U
MOHSTHIA: MAKPOIBOJTIOLHS, (PUITOTEHE3,
OMOJIOrMYECKU TPOrpecc U perpecc,
apomopdo3, uaroananrarus, oomas
JereHepanys, afanTuBHas paguanus.
Xapaktepu3oBaTh (POPMBI IBOJTFOLIMH.
BrisBisats apomopdo3bl u
WJIN0ATANTAUN YPACTEHUN U
KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYECKUH MpoOrpecc
1 OMOJIOTMYECKUN perpecc, apoMopdos,
UIM0aanTallui0 U OOIIYIO
JIET€HEPaLMIO.

BBISIBISTE B3aUMOCBSI3U MEXKTY Ty TSAMHU
Y HaIlpaBJICHUSIMU 3BOJIIOLIUU

Y PACTEHMM U KUBOTHBIX

Hroro yacoB nmo teme

60



denepanbhas padoyas nmporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBEHB)

Tema 2. Bo3HnkHOBeHHe M pa3BUTHE KM3HU HA 3eMuie

2.1 | Uctopwus xxu3Hu

Ha 3eMJI€ U METOIbI
€€ U3y4YCHHUS.
I'unore3nl
IIPOUCXOXKICHUS
JKM3HH Ha 3eMiie

2

Jlonay4dHble npeCcTaBICHUS

0 3apOKJICHUM Xn3HU. HayuHble
TUIIOTE3bl BO3HUKHOBEHUS KU3HU

Ha 3emJie: abMOTeHe3 UITAHCTIEPMHUSI.
XuMHUYECKasi SBOJIFOLHS.
AOWOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECCTB M3HECOPTAHUYECCKUX.
DKCNEpUMEHTAIBLHOE MOATBEPKICHUE
XUMHUYECKOUN SBOJIIOLIHH.

HadanpHbie 3Tansl OMOJIOTrHIeCKOM
sBotonmu. I'unoresa PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHUE MPOTOKJIETKHU.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBAHUE OCHOBHBIX IPYTIIT
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Tlopmpempor:

®. Penu, JI. [Tactep, C. Mumnep,

A. N. Onapumn, I'. FOpwu.

Tabnuywvl u cxemvt: «BO3HHKHOBEHUE
CoJIHEeUHOM CUCTEMBI»,

«Pa3BuTHE OPraHNYECKOro MUpay,
«PacturennHas kieTkay, « KuBoTHasI
KieTkay, «[IpokapuoTnueckas
KJIETKa

PackpbiBath cojiep:kaHre TEPMUHOB U
MOHSATUN: KpealmoHu3M, aOHOTeHe3,
BUTAJIN3M, ITAHCTIEPMUS, OMOTI0A3,
KOallepBaThl, TPOOUOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METObI U3YUCHUS
HUCTOPUYECKOTO MPOILIOro 3eMIJIH.
[lepeuncnsaTb OCHOBHBIE TAIbI
XUMHUYECKON HOMOJIOrMYeCKOM
ABOJIIOIHUH.

N3narath cosiepkaHue rurnoTe3 U TEOpuid
BO3HUKHOBEHUS )KM3HU Ha 3eMJIe
(KpeanimoHU3Ma, CaMOINPOU3BOJILHOTO
3apOKI€HUS (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OmnuceiBaTh 3kcniepuMmenTsl C. Musnepa
u I'. FOpu no nosiyd4eHuto OpraHudeCcKux
BEIIECTB M3 HEOPTaHMYECKUX MTyTEM
a0MOTeHHOI'0 CHHTE3a
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2.2

OcHOBHBIE HTarb
HBOJIIOIUH
OpPraHUYECKOTO MUPA
Ha 3emJie, pa3BUTHE
KU3HH T10 IpaM H
nepuoiam

PazButHe )x13HM Ha 3emiie 110 3paM U
nepuojaM. Karapxeil. Apxeiickas

Y IpoTepo30mcKas apsl. [1ameo3onckas
apa u e€ ePUOIbl: KEMOPHUICKHUIA,
OPIOBHUKCKHUH, CUITYPUNUCKUH,
JICBOHCKHUM, KAMEHHOYTOJIbHBIM,
IIEPMCKH.

Me3so301ickas 3pa v €€ IEPUOIBIL:
TPUACOBBIM, FOPCKUM, METIOBOU.
Kaitno3olickas 3pa u €€ nepuoabl:
MajJeOreHOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KI1umara v
re0JIOTMYECKUX MporeccoB. OCHOBHBIE
ATarbl 3BOJIFOLIMU PACTUTEIIBHOTO U
YKUBOTHOTO MuUpa. ApomMopho3bl

y pPaCTE€HUH 1 KUBOTHBIX. [losiBIICHUE,
pacUBET ¥ BBIMUPAHUE TPYIIN )KUBBIX
OpraHu3MOB.

Jemoncmpayuu:

Tabauywvl u cxemol.: «Pa3Butne
OPTraHUYECKOTO MUPay,
r€OXpPOHOJIOTHYECKas TabJINIIA;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
MCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.
Jlabopamopnwie u npakmuueckue
paoomot:

PackpsiBaTh copepxaHre TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.
3HaTh MOCIIEA0BATEIBHOCTh JOHOB:
KaTapxeu, apxeu, mpoTepo30Hu,
(dhaHepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, MAJICO30MCKas,
M€3030MCKasi, KAHHO30MCKasl; IEPUOJIOB:
KeMOPHUNCKUI, OPTOBUKCKUIA,
CUJIYPUMCKUU, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKH,
TPUACOBBIN, FOPCKHUI, MEJIOBOM,
MaJI€Ore€HOBBIA Y HEOT'CHOBBIM,
AHTPOIIOT€HOBBIM.

XapaxkTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPraHUYECKOr0 MUpa

I10 3paM U IIEPUOJaM Fe0JI0THUYECKOU
WCTOPHUM; ITAIbl PA3BUTUS
PaCTUTEIBLHOIO U 5KUBOTHOTO MUDA.
Breienutsb riaBHbie apoMop(o3sbl
pPacTeHUN U )KUBOTHBIX.

CpaBHUBaTh MEX]1y COOOM
MIPEJICTABUTENICN CUCTEMATUUYECKHUX
TPYII OPraHU3MOB, BBIABIISTH YEPTHI
YCIIOKHEHUS U TPUCTIOCOOJICHHOCTH
K YCIIOBUSIM KU3HU
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[TpakTrueckas pabota Ne 1. «M3yuenue
MCKONAEMBIX OCTaTKOB PACTEHUN U
JKUBOTHBIX B KOJUICKIIHSIX).

DKcKypcust « DBOJIOLUSI OPraHUYECKOTO
Mupa Ha 3emJie» (B €CTECTBEHHO-
Hay4YHBIN WIMKpPACBEIUECKUM MYy3ei)

2.3 | CoBpeMeHHas Cucrema opraHm4ecKoro Mupa Kax PackpbiBaTh cofiep:kaHrue TEPMUHOB U
cuctema oTpaxkeHue 3BoJolnd. OCHOBHBIE MOHSTUH: CUCTEMATHKA, NUCKYCCTBEHHAs U
OpPraHUYECKOT0 MUpA CHCTEMAaTHUYECKUE TPYIIIBl OPraHU3MOB. | €CTECTBEHHas Kilaccu(puKaiys, OnHapHas

Jlemoncmpavyuu: HOMEHKJIATypa, TPUHIIHII
Tabauywl u cxemor: «CoBpeMeHHas UEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOTO MHUPA» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOTO0 MHpa
2.4 | DBOMIOIMS YeIOBEKa DBOJIOLHS YETI0BEKA. AHTPOIIOJIOTUS PackpbIBaTh cofiepkaHue TEPMUHOB U

(aHTpOTIOTEHE3)

Kak Hayka. Pa3Burtue npeacraBieHui
O MPOUCXOXKICHUU YeTIOBEKA. MeToabI
M3y4yeHHus aHTpororeHeza. CxoacTea u
pa3nuuusl 4eI0BEKa U JKUBOTHBIX.

CucreMaTnuecKoe NoJ0KESHHE YSJTOBEKa.

Hemoncmpayuu:

lopmpemuwi: Y. JlapBuH.
Tabauyst u cxemvi: «CpaBHEHUE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBEKA M YEJIOBEKOOOPa3HBIX
00e3bsH».

Obopyoosanue: CIETKA WU
N300paKEeHUSI KAMEHHBIX OPYIUi

IIOHSATHN: AaHTPOIIOJIOTHsl, AHTPOIIOTEHES,
yesioBek pazymHbii(Homo sapiens),
IIPSAMOXO0KICHUE, BTOPAsi CUTHAJIbHAS
cucrema.

[lepeuncnsaTh 3a/1a4M aHTPOITOJIOTUH,
JTAIIBICTAHOBIICHUS U Pa3BUTHS
MPEJICTABIECHUI O MPOUCXOKICHUN
YEJI0BEKa.

N3naratb OCHOBHBIE TOJIOKEHUS
teopun Y. J[apBuHA, KDUTHYECKU
OLIEHUBATh HEHAYYHYIOMH(POPMAIIHIO
O MPOUCXO0XKICHUU YEIIOBEKA.

3HATh CUCTEMATHYECKOE MOJIOKEHUE
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TIEpPBOOBITHOTO YEJIOBEKA: KAMHH-
qorepsl, pyouna, ckpedia

Bra Homo sapiens, mepedncisTh ero
MOP(OJIOTO-aHATOMHYECKHUE TTPU3HAKH
pPa3HOro YpOBHs (THI, KJIacc, OTPSL

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOJICTBA U
pa3MuniiyeoBeKa 1 )KUBOTHBIX.
OOBSICHATD U OLICHUBATh 3HAYCHHE
HAYYHBIX 3HAHUNA O POUCXOKICHUH
YeJIOBEKa JIJIsl TIOHUMaHHUsI MeCTa U POJIH
4elIOBeKa B TIPUPOJIC

2.5

JIBMKyIme CUIIbI

(paxTopsr)
aHTpOIOreHe3a

JIBrkytue cuiibl ((hakToph)
aHTponorenesa. Hacnencrsennas
U3MEHUYUBOCTb U €CTECTBEHHBIN OTOOP.
OO1ecTBEHHBIM 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUHN TPYAA,
MBIIICHUE, PEYb.

Jemoncmpayuu:

Tabauyvl u cxemol: «CpaBHEHHE
aHATOMHYECKHUX YEPT CTPOCHHUSI UEJIOBEKA
U 4eJIOBEKOOOPa3HBIX 00€3bSHY,
«OCHOBHBIE MECTa AJIEOHTOJIOTMYECKUX
HaXOJIOK ITPEIKOBCOBPEMEHHOIO
YeJIOBEKa.

OO6opy/ioBaHUE: MYISHKU
«I[IpoucxoxaeHue yenoBeka
(MaJIEOHTOJIOTMYECKUE HAXOIKH )»

PackppiBaTh copepkaHne TEPMHUHOB H
MOHATHM: (PaKTOPHI aHTPOIIOTeHE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEUb,
opyauiiHas 1eSITeIbHOCTD,
noJIMMoppu3m.

XapaKkTepru30BaTh ABUKYIINE CHITBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpaBHUBATh UX MEXIY COOO0M
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2.6 | OCHOBHBIC CTANH OCHOBHBIE CTaJIUX U BETBU ABOJIOLINHI PackpeiBath conepkaHue TEPMUHOB U
ABOJIIOLIMM YEJIOBEKA YEJIO0BEKA: aBCTPAJIONUTEKH, UenoBek MOHATHI: aBCTPAJIOMUTEK, YETIOBEK

yMelblid, YenoBek MpsaMOXOIAIINi, YMEJIbIN, YEIIOBEK MTPAMOXOIALINHT,
YenmoBek HEaHAEPTAIBCKUN, UeloBeK HEaHJiepTajel, KpOMaHbOHELl,
pa3yMHBII COBPEMEHHOTI'O THUIIA. HEOJIMTUYECKAsk PEBOJIIOLINS,
Haxoaxn nckonaeMbIx OCTaHKOB, NepBOOBITHOE UCKYCCTBO.
BpEMsI CYIIIECTBOBaHUS, 00JIACTh XapakTepu3oBaTh U CPAaBHUBATh MEXKIY
pacnpocTpaHeHus, 00bEM TOJIOBHOTO co00l OCHOBHBIE CTaJANH 3BOJIIOLIMH
MO3ra, 00pa3 KU3HU, OPYAUSL. YeJI0BEKA: XPOHOJIOTMYECKHUI BO3PACT,
Jemoncmpayuu: apeaj pacpoCTpaHeHus1, 00bEM
Tabnuyvl u cxemovl: «OCHOBHBIE MeCTa rOJIOBHOT'O MO3ra, 00pa3 )KU3HU U
MaJI€OHTOJIOTMYECKUX HAXOJIOK IIPEAKOB | OPYAUS Tpy/a
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHeimme moan», «/pesHue
moan», «IlepBbie COBpEMEHHBIE JIFOIN.
OO0opyioBaHKE: MYJISIKU
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIIA,
HEaHIepPTAIblIa, KPOMAHbOHIIA); CIEIKU
WM 1300paKeHUs1 KAMEHHBIX OpYIUN
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
YoInepsl, pyouna, ckpeda

2.7 | YenoBeueckue pachl Yenopeueckue packl. OCHOBHbBIE PackpsiBaTh copep:kaHue TEPMUHOB

Y IPUPOJIHBIE
aJjanTally YeJIoBeKa

OOJIBIIME pachl: €BPONIECOUTHAS
(eBpaswmiickasi), HErpo-aBCTpagsouaHas
(?KBaTOpHUANIbHAS ), MOHTOJIOMTHAS
(a3uaTcko-aMepUKaHCKas).

Y TIOHSATHUU: paChl, pACOTEHE3, COLUAT-
JIAPBUHU3M, PACU3M, METHUCALIYS.
XapakTepu30oBaTh U CPABHUBATH
MPEACTABUTEIIENYEIIOBEYECKUX PaC,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBHUSIM CYIII€CTBOBaHMs. ENMHCTBO
yejoBeueckux pac. Kputuka
COILMAJIBHOTO JIApBUHU3MA U pacu3ma.
Jemoncmpayuu:

Tabauywvl u cxemsl.: «YenoBeueckue
pach»

PACKpBIBATh IPUUMHBI U MEXAHU3MBbI
pacoreHesa, nepeumncisiTb U IPUBOJIUTh
MIPUMEPHI MPUCTIOCOOTICHHOCTH YeJIOBEKa
K YCIIOBUSIM CPE€Jibl, TPUMEPDI
MIPUCIIOCOOUTETLHOTO3HAYEHHUS PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AMHCTBO Buaa Homo
sapiens, Hay4HyI0 HECOCTOSTEIbHOCTD
PaCOBBIX TEOPHUU, UJEH COLHUAITBHOTO
JapBUHW3MA U pacu3ma

HToro yacoB mo teme

9

Tema 3. Opranu3mbl U OKpY:KamoIas cpeaa

3.1 | Dkojorus Kak Hayka 1 DKoJiorus Kak Hayka. 3ajaunu pa3fensl | PackpblBaTh cofep:kaHre TEPMUHOB U
DKOJIOTHH. MOHSITUM: PKOJIOTHS, TIOJIEBBIE
MeTo1bl 5KOJIOTUYECKUX UCCIIEOBAaHUM. | HAOIIOACHUS, SIKCIICPUMCHTBI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHHUTOPHUHT OKPYKAIOIIEN CPEABL,
COBPEMEHHOTO YEJIOBEKA. MOJICJIUPOBAHUE, IKOJIOTHUECKOE
Jemoncmpayuu: MHUPOBO33PEHHE.
Tlopmpemeoi: A. I'ymO60IB1T, ITepeuncnsaTh 3a/1a4u SKOJIOTHUH, €€
K. ®@. Pynre, O. 'ekkens. pa3zeiibl UCBSI3U C IPYTMMH HAyKaMH.
Tabnuyer u cxemvr: xapta «lIpupoansie | XapakTepu3oBaTh METOIBI
30HBI 3eMJIN» DKOJIOTMYECKUX UCCIIEIOBAHUN

3.2 | Cpenbl oOuTaHUs U 1 Cpenbl oOMTaHUS OPraHU3MOB: BOAHAas, | PackpeiBaTh cojiep:kaHue TEPMUHOB

HKOJIOTUIECKHE
dakTopbI

HA3eMHO-BO3IyIIIHAS, TIOYBEHHAS,
BHYTpHU-OpraHU3MEHHAsL.
Dkonoruueckue GaKkTopshl.
Kiraccudukanms 3K0JI0ruaecKux

Y TIOHSTHI: cpesia oOuTaHusl,
AKOJIOTHYECKHE (DAKTOPHI,
OMOJOTUYECKUN ONTUMYM,
OTrPaHUYMBAIOIINNA (JIMMUTHPYIOLIUIN )
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(hakTOpOB: A0MOTHYECKHUE, ONOTHUECKHUE
¥ aHTPOIIOTCHHBIC.

JleticTBHE SKOJIOTHYECKHX (PAKTOPOB

Ha OpPTaHU3MBI.

Hemoncmpayuu:
Tabauyst u cxemol: «CpenblOOUTAHUS

OpraHu3MOB»

dbaxkrop.
XapakTepu30BaTh YCIOBHS CPE]I

OOUTaHMsI OPTaHU3MOB;
KJIaccu(UIUpPOBaTh U XapaKTepU30BaTh
HKOJIOTHYECKUE (haKTOPBI: a0MOTHYECKHUE,
OMOTHYECKUE U AaHTPOTIOTEHHBIE.
OmnwuchIBaTh NEHCTBHE YKOJIOTUIECCKIX
(aKkTOpOBHA OPTAaHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS M KU3HEIEATEIILHOCTH
pacTeHuil U )KUBOTHBIXPA3HBIX CPEJl
oOuTaHus

3.3

AOuoTnueckue
(akTopbI

AOGuoTtnueckue (paKTophl: CBET,
TeMIlepaTypa, BIaXKHOCTb.
doronepuoausm.IIpucnocodnenus
OpPraHU3MOB K JICUCTBUIO aOMOTUYECKHUX
(dbaxkTopoB. bHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabauyvt u cxemwvl: «OOTOMEPUOIUIMY.
Jlabopamopnvie u npakmuueckue
paoomol:

JlabopaTtopnas padota Ne 3.
«Mopdosornueckre 0COOEHHOCTH
pacTeHui U3 pa3HbIXMECT OOUTAHUS.
JlaGoparopHas padota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTUEC YEPEHKOB
KoJIeyca

PackppiBath copepxanne TEPMUHOB U
MOHATUI: aOMOTHYECKHUE (PAKTOPHI,
dhoTonepruoan3M, OMOJIOTHUSCKUE
PUTMBL.

AHanu3upoBaTh ACHCTBUE CBETA,
TEeMIIEPaTyphl, BIAXKHOCTH Ha OPTaHU3MBI
Y TIPUBOJIUTH MPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBoaNTE OMOIOTHYECKIE HAOTFOICHUS
1 0OpPMIIATH PE3yIbTaThl MPOBEIEHHBIX
HaOIr0ICHUI
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3.4 | buoTnueckue buotnueckue paxropsl. Buasi PackpbIBaTh cofepkaHue TEPMUHOB
dakTopbI OMOTUYECKUX B3aUMOJICUCTBUM: U TIOHATHUI:0M0TUYECKHE (PaKTOPHI,
KOHKYPEHIUS, XUIITHUYECTBO, CAMOMO3 U | XUIIHUYECTBO, IIaPa3UTU3M,
ero ¢opmel. I[lapasuTusm, Koonepanus, | KOHKypEHIHs, MyTyaln3M, CUMOHO3,
MyTYyaJu3M, KOMMEHCAIIU3M KOMMEHCAJIU3M, HaXJIeOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, aMEHCAIU3M,
AMeHcanm3m, HEUTPaIU3M. HEUTPAIHU3M.
3HaueHHe OMOTHUYECKUX XapakTepu3oBaTh OMOTUYECKHUE
B3aUMOJICUCTBUH IS CYILIECTBOBAHMS (aKTOpBI U BUJIBIB3AMMOOTHOILICHUN
OpPraHMU3MOB B IIPUPOIHBIX COOOUIECTBAX. | MEXKIYy OPTaHU3MAMM; PUBOIUTH
Jlemoncmpayuu: IIPUMEPBI B3aUMHOU
Tabauywl u cxemsi: «Iluiiessie enm» MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXIy COOOW BHUJIbI
OMOTUYECKUXB3aUMOACHCTBUM
OpPraHHU3MOB
3.5 | Dkonoruyeckue DKOJIOTUYECKHE XapaKTEPUCTUKU PackpbiBaTh cofepkaHue TEPMUHOB U
XapaKTePUCTUKU nonynsunu. OCHOBHbIENIOKA3aTeIu MOHSATUI: TOMYJISIUS, YUCIEHHOCTD,

BUJIA U TIOITYJISIITAN

NOMYJISILUN: YUCIEHHOCTb, INIOTHOCTb,
POXKIAEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. J[mHaMmka 4uciIeHHOCTH
NOMYJISILNAN U €€ PEeryJIsLHusl.
Hemoncmpayuu:

Tabauyvt u cxemor: «Ilomynsium,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
NOMYJSINUNA UHOY30pUU-TYPEITbKNY.
Jlabopamopuwie u npakmuueckue
paoomowi:

IJIOTHOCTB, POKIAEMOCTh, CMEPTHOCTb,
NPUPOCT, MUTPpALUs, AUHAMUKA
YUCJIICHHOCTHU MOMYJISLINN.
XapakTepru30BaTh OCHOBHBIE I0KA3ATEIH
U DKOJIOTHYECKYIO CTPYKTYPY
HOIYJISILIMK; OUCHIBATH MEXaHU3MbI
PEryJIsiuy YUCIIEHHOCTH MOIMYJISIUU
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[Tpaktrueckas padota Ne 2. «I[lomcuér
TTIOTHOCTH TOIYJISILIUN Pa3HbIX BUJOB
PacTCHUIN

Hroro gyacoB 1o teme

5

Tema 4. Coo011ecTBa H DKOJOrHYECKHE CHCTEMBI

4.1 | CoobmiectBa 1 Coo00111eCcTBO OpPTraHN3MOB — OMOIIEHO3. PackpriBath cojiep:kaHre TEPMUHOB U
OpraHU3MOB CrpykTypbl OHOLIEHO3a: BUI0Bas, MOHATUI: OMOLIEHO3, 3KOCHCTEMA,
MPOCTPAHCTBEHHAS, TpOPUUECKas OMOreo1eHO03, BUJIbI-IOMUHAHTHI,
(mumreBast). Buapl-1OMHUHAHTHL. AKOJIOTHYECKAs HUIIIA.
Casi3u B OHOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jlemoncmpauuu: (coo0111eCcTBO), €r0 BUIOBYIO,
Tabauywl u cxemol: «llumesslie nenu», MPOCTPAHCTBEHHYIO U TPO(YUUYECKYIO
«buoIIeHO03: COCTaB U CTPYKTypay. CTPYKTYpBHI.
ObopyoosaHue: MOJEb-aNIUIAKAIUS OOBSACHITH POJb KOMIIOHEHTOB
«Tunuuneie GMOLIEHO3BI»; TepOapHii OMoIIeHO3a B MOJJICP>)KaHUU €TO
«PacTtutenbHbIe COOOIIECTBAY; CTPYKTYPBI U CyIIIECTBOBaHUS
KOJUTIEKIHs «bHOLIEH03» Ha OMNPENEIEHHON TEPPUTOPUH.
OOBIICHATH OMOJIOTHUECKHI CMBICIT
SPYCHOCTH WITUCTOBOM MO3AMKH.
CpaBHHMBaTh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJOBYIO, TIPOCTPAHCTBEHHYIO U
TPOPUIECKYIOCTPYKTYPBI, CBA3U MEXKIY
OpraHu3MaMu
4.2 | DKOCUCTEMBI U 2 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI). | PackpriBaTh coaep:kaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBAHMS

[TousTre 00 3KOCHUCTEME U
OHMOreOIlEHO3E.
OyHKIIMOHATIBHBIC KOMITOHCHTBI

MOHATHH: DKOCUCTEMA, OMOT€OLIEHO3,
MPOAYIIEHTHI, KOHCYMEHTHI, PSTyIICHTHI,
TpodHUUECKUEe YPOBHH, MUIIICBAs
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HKOCUCTEMBI: TPOYIICHThI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduyeckue (nMuieBsie) ypoBHU
sKocHUCTeMBI. [lHilleBbIC IENU U CETH.
OcCHOBHBIE MMOKA3aTEIN SKOCUCTEMBI:
oromMacca, MpoayKIIHs. DKOJIOTUUECKHE
MUpaMUIBL: IPOTYKIIMH, YUCICHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALINS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemui: A. JIx. Tencnu,

B. H. Cykaués.

Tabauywl u cxemol.: «IIpuponnbie
coobmecTBay, «Llernmm nmuranusy,
«IKOJIOTUYECKAS TUPAMUIA»

LEIb U CETh, IKOJIOTMUECKUE
UpaMUJIbl, OnoMacca, mpoyKITHs,
CYKIIECCHSI.

XapakTepu3oBaTh CBOMCTBA SKOCUCTEMBbI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIILHO
3aMKHYTBIA KPyTOBOPOT BEILIECTB,
HEO0OXOMMOCTh TOTOKA SHEPTHUH).
CpaBHUBAaTh NACTOUIIHBIE U IETPUTHBIE
MUIIEBbIE IIENH, TPOYUUECKUE YPOBHU
DKOCUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
NUpamMUAbl YUCIEHHOCTH U TUPAMHUIBI
OMOMAaCCHI.

CocTaBisATh UEMU U CETH MUTAHUSI.
IIepeuncnsaTh CBOMCTBA YIKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALIMS,
pa3BuTHE (CyKIleccusi).

OnuceIBaTh MEXaHU3M MOIEPKAHUS
paBHOBECHS B 3KOCHCTEMaX.
XapakTepu30BaTh CyKLECCUH, BBISBIISATD
MPUYHUHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCUCTEM

4.3

[Ipuponnsie
AKOCUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKocHUCcTEMA XBOMHOTO WIIH
HIMPOKOJUCTBEHHOTO Jieca.

PackpriBaTh cofiep:kaHUE TEPMUHOB U
MOHSITUIA: BOJAHBIE DKOCUCTEMBI,
OMOTreoIIeHO3bI, (PUTOIIAHKTOH,
300IUIAHKTOH, OEHTOC, TYyMYC.
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Hemoncmpayuu:

Tabnuywl u cxemvl: « IKOCHCTEMA
HIMPOKOJINCTBEHHOTO JIECA,
«DKocHuCcTEMa XBOMHOTO JIeca,
«buonenos Bogoémay.

Obopyoosanue: TepOAPUH U KOJIICKITUN
pAacCTEHUM U )KUBOTHBIX,
MPUHAJICKAITUX K Pa3HbIM
AKOJIOTUYECKHM T'pyIIiaM OJTHOTO BUIA

[TpuBOIUTH IPUMEPHI TPUPOTHBIX
PKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBATh HA3€MHBIE U BOJHBIC
AKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIOIIHe
pa3Hblie TpohUUECKHE YPOBHU

4.4 | AaTpOTIOTCHHBIC AHTPONIOTE€HHBIE IKOCUCTEMBI. PackpbiBaTh copepkaHue TEPMUHOB U
HKOCUCTEMBI ATpPOIKOCUCTEMBI. MOHATUI: aHTPOIIOI€HHAs SKOCUCTEMA,
YpboskocucreMsl. buonornyeckoe u arpo’KocucTema, ypooskocucrema,
X035CTBEHHOE 3HAUEHUE OonopazHooOpasue.
arpo3KOCUCTEM U YpOOIKOCHUCTEM. XapakTepu30oBaTh arpO3KOCUCTEMBI U
buopasnoobpasue kak gpaxTop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYMBOCTHU 9KOCUCTEM. COXpPAHEHUE | CYIICCTBOBAHUS.
OMOJIOrMUYECKOro pa3HooOpasus [IpuBOANTH MPUMEPHI AHTPONOTEHHBIX
Ha 3emJie. HKOCUCTEM CBOEW MECTHOCTH, OITUCHIBATh
Hemoncmpayuu: MX BUJIOBOM COCTaB U CTPYKTYPY.
Tabauywl u cxemvl: KATPOLIEHO3Y. CpaBHUBATh COCTaB U CTPYKTYPY
Obopyodosanue: KONNEKIMA « BpeaAuTen | mprUpoHBIX SKOCUCTEM U
BAXXKHEUIINX CENBCKOXO35MCTBEHHBIX arpodKOCHUCTEM, arPOIKOCUCTEM U
KYJBTYp» ypbosKocHucTeM
4.5 | buocdepa — VYuenue B. U. Bepuaackoro o ouocdepe. | PackpreiBath cojiepkanue TEpPMUHOB U
riodanpHas ['panuiel, cOCTaB M CTPYKTypa MOHSATUI: Ouocdepa, >KMBOE BEIIECTBO,
AKOCUCTEMA 3eMITU ounocdepsl. )KrBoe BEIIECTBO U €r0 JTMHAMUYECKOE PAaBHOBECHE.

bynakuun. OcodeHHOCTH Guochephl Kak

OuenuBath Bkiaa B. U. Bepnaackoro

71



denepanbhas padoyas nmporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBEHB)

TJI00QJTBHON DKOCUCTEMBI.
JlunaMudeckoe paBHOBECHE 1 0OpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Topmpemuwi: B. U1. BepHaackuii.
Tabauywl u cxemol: «O0IIAs CTPYKTYpa
ounochepr», «PacpocTpanenne xu3Hu
B Ouocdepe», «O30HOBBIN dKpaH
onochepb»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMocdepsl,
(GYHKIIUH ’KHBOTO BeIllecTBa OMocdepsl
U onpeaesITh (Ha KapTe) 00J1acTH ero
HauOOJIBIIIETO PACTIPOCTPAHCHHMS.
[TpuBOIUTH TPUMEPHI TIPOSBICHHUS
GbyHKIHUI KUBOTO BeliecTBa Ouocdepsl,
OMOreOXMMHUYECKOH 1eATEeIbHOCTH
YeJI0BEKa.

[lepeuncnarbs ocobeHHOCTH OHOChEpHI
KaK [J100aJIbHOM AKOCUCTEMBI 3eMJIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BetiecTB u PackpbiBath cosiepkaHre TEPMUHOB U
CYIIECTBOBaHUS OMOre0XMMHUYECKHE LUKIIbI 2JIEMEHTOB HNOHSITUN: LEIOCTHOCTh OHoc(hepsl,
o6unocdepsr (yrnepona, a3ota). KPYTrOBOPOT BEIIECTB,

3oHanbHOCTH OMochepbl. OCHOBHBIE OMOT€OXUMUYECKUE ITUKITBI

OMOMBI CyIIN. AJIEMEHTOB, 30HAIBHOCTH OMOC(hephl,

Jlemoncmpayuu: OHOMBI.

Tabauyvt u cxemvi: «KpyroBopot OnuceIBaTh KPyrOBOPOT BEILIECTB,

yriaepoaa B ouocgepe», «Kpyrosopor OMOreOXMMUYECKHE ITUKITBI a30Ta U

a30Ta B IPUPOICH yraepojia B 6uocdepe.
OOBICHATH TPUYUHY 30HATBHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepU30BaTh OCHOBHBIC OMOMBI
CyIIU 3eMIIH

4.7 | YenoBe4ecTBO YenoseuecTBO B Onochepe 3emiu. PackpriBatTh cojiep:kaHre TEPMUHOB U

B Onocdepe 3emiu

AHTPOIOreHHbIC H3MCHEHHSI
B O6nocdepe. ['modanbHbIC

MOHSATUM: aHTPOTIOTCHHbIC U3MEHEHU S,
HKOJIOTUYECKUN KPU3HC, TII00ATHHBIC
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AKOJIOTHYECKHE POOJIEMBL.
Jemoncmpayuu:

Tabauyvt u cxemol: «IIpumepHbIe
AHTPONOT€HHbIC BO3ACHCTBUS

Ha Ipupoay», « BaxxHelIne uCTOYHUKA
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
Bo», «IlouBa — BakHeMIIasK
cocTasJsronias ouochepso», «DakToOpsl
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouocgeps»; KpacHas
kHura P®, n300pakeHns oXpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

POOJIEMBI.

XapaktepusoBaTh OMOC(EPHYIO POJIb
YeJI0BEeKa.

[TpuBOAMTH IPUMEPHI AaHTPOIIOTCHHBIX
U3MeHeHu# B Onocdepe.

OreHnBaTh MOCIEACTBUS 3arPSI3HCHUS
BO3JIYIIIHOM, BOJTHOM CpeJibl, UBMEHEHUS
KJIMMAaTa, COKPAIICHHUS
O6ropa3zHooOpasusl.

dopMyHpOBaTH COOCTBEHHYIO ITO3HITHIO
10 OTHOILICHHIO K TJ100AJIbHBIM U
PETHMOHATBEHBIM YKOJIOTHUYECKUM
npobiieMaM, apryMEeHTHPOBATH CBOIO
TOYKY 3pPCHHUSI.

Ha3piBaTh MpUYMHBI MOSBIICHUS
IIPUPOIOOXPAHHON ITHKH,

pacKpbIBaTh 3HaUEHUE TIporpecca

JUTSI TIPEOJI0JICHHUS 9KOJIOTHIECKOTO
KpHU3Hca

4.8

CocymiecTBoBaHuE
IPUPOJIBI U
YeJioBeYeCcTBa

CocymiecTBOBaHUE TPUPOJIBI U
yenoedyecTBa. CoXpaHEeHHE
Omopa3HooOpa3us Kak OCHOBA
ycroitunBoctu 6mocdepsr. OcHOBa
PaIMOHAIBHOTO yIIPABIICHHUS
MPUPOIHBIMUA PECYPCAMHU U UX
Hcnoib3oBanue. JlocTmxkeHnss OMOJIOruu
W OXpaHa MPUPOJIHI.

PackpeiBaTh coiepKaHUE TEPMUHOB U
MOHATHN: PalIMOHAIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOUUHNBOE
pa3BUTHE, KODBOIIOLIUAL.
XapaxkTepu3oBaTh PaLMOHAIBHOE
WCII0JIb30BaHUE IPUPOJAHBIX PECYPCOB;
OCHOBHBIE TI0JIOKEHNS KOHLEITLIUH
YCTOWYHUBOTO PA3BUTHS
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Hemoncmpayuu:
Tabnuyvl u cxemol.: «buocdepa u
4eJIOBEK»

HToro yacoB 1o Teme 9
Pe3epBHOE BpemsI 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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