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[TOACHUTEJIBHAA 3AITMCKA

[Ipu paszpaborke mnporpaMMbl 1O OHOJOTUU  TEOPETUYECKYID  OCHOBY
JUTSL OTIpeNIeTICHUsI TIOJX00B K (DOPMUPOBAHUIO COJEpKaHUsS y4eOHOro mnpeamera
«buonorus» COCTaBWJIN: KOHIIENITYaJIbHbIE MOJIOKCHUSI dI'oC COO
0 B3aMMOOOYCIIOBJIICHHOCTH IIeJIeH, COJIep KaHUs, pe3yIbTaTOB 00y4YeHUs U TpeOOBaHMIA
K YPOBHIO TOJIFOTOBKH BBIMYCKHUKOB, MOJIOKEHHUS 00 OOLIUX LENsAX W MPUHIHUIAX,
XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEHEro 00IIero o0pa3oBaHUs
B Poccuiickoit denepannu, a Takxke MONOKEHHS O crienuprke OMoIorun, e€ 3HaYeHU!
B TIO3HAHUH >KUBOM MPUPOJIbI U 00ECTIEYEHUH CYIIIECTBOBAHMS YEJIOBEYECKOTO 00IIEeCTBA.
CornacHO Ha3BaHHBIM TIOJIOKEHHUSIM OMpPEEICHbBl OCHOBHBIC (DYHKIUU TMPOTPAMMBI
110 OMOJIOTUH U €€ CTPYKTYpa.

[IporpamMma mo Ouosornu JNa€T MpeacTaBiIeHHE O IeNsAX, 00 o0Ied crpareruu
OoOy4eHHMs, BOCOUTAHUSI M Pa3BUTUSA OOYYaIOIIMXCA CPEACTBAMHU y4eOHOTO IMpeameTa
«buonorus», omnpenenseT 00sA3aTeNbHOE NPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY,
pacnpeneneHue 1o pasiesnaM U TeMaM, peKOMEHAYEMYIO TIOCIEI0BATENbHOCTh U3YUEHUS
y4eOHOr0 MaTepHaia ¢ yuéToM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTUKU
00pazoBaTEILHOIO MPOIECCa, BO3PACTHRIX OCOOCHHOCTEN 00yUYaroIIuXCsl.

B nporpamme mo OHONIOTHU TaKkKe YUUTHIBAIOTCS TPeOOBaHUSA K IUIAHUPYEMbIM
JUYHOCTHBIM, METAaNpeIMETHBIM U  TOPEAMETHBIM  pe3yJibTaraM  OOy4YeHHs
B (OPMUPOBAHUU OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIBHON JEATEIBHOCTH/Y4eOHBIX
JEUCTBUN 00YJaIONTUXCs IO OCBOCHHIO COJIEPKaHUsI OMOIOTUYECKOT0 00pa30BaHMUs.

B mporpamme mo Ouosorum (10-11 kmaccel, 0a30BBIH YpPOBEHb) peain30BaH
NPUHIMI MPEEMCTBEHHOCTH B M3YYEHHHM OMOJIOrMH, Oiaromaps 4emy B Heu

MIPOCMATPUBAETCS HAMPABIEHHOCTh HA PAa3BUTUE 3HAHUMN, CBA3AHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX OpPHUEHTAIMH  JIMYHOCTH,
HKOJIOTHYECKOTO MBIIIJICHUS, TIPEICTABIICHUNA O 3JJ0POBOM 00pa3e KU3HU U OCPEKHBIM
OTHOLIEHUEM K OKpyXarolerd npupoaHou cpene. Iloatomy Hapsny ¢ H3ydyeHHEM
00IIEOMOTOTHYECKUX TEOPHH, a TakKe 3HAHWUK O CTPOCHHH JKMBBIX CHCTEM pPa3HOTO
paHTa M CYIIHOCTH OCHOBHBIX TIPOTEKAIOIIMX B HUX TIPOIECCOB B IMporpamme
10 OMOJIOTHH y/IEJIEHO BHUMAaHHUE UCTIOJIb30BAHMIO IMOJTYYECHHBIX 3HAHUH B IIOBCETHEBHON
YKU3HHM JUTSI PEIICHMS MPUKIIATHBIX 3a7a4, B TOM YHUCIIE. MPOPUIaKTUKH HACIEACTBEHHBIX
3a00JIeBaHUN YETIOBEKa, MEIMKO-TEHETUYECKOTO KOHCYJIBTUPOBAHUSA, OOOCHOBAHUS
HKOJIOTMYECKH LIETIECO00Pa3HOro MOBEACHMS B OKPY KaIoIlel TPUPOAHON Cpeie, aHaIn3a
BIUSIHUAS XO3SMCTBEHHOM JIEATEILHOCTH 4YEJOBEKAa Ha COCTOSHUE TMPUPOJIHBIX U
HCKYCCTBEHHBIX JKOCHUCTEM. YCHWICHHE BHUMAaHUS K TMPUKIATHON HAIPaBICHHOCTH
yueObHoro npeaMera «buosorus» MNPOIUKTOBAHO HEOOXOAUMOCThIO OOECIeUeHUs
YCIIOBUM JUISI PEIICHHS OJHOW W3 aKTyalbHBIX 3a7a4 IIKOJBHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpas MpesarnonaractT (popMHUpoBaHUE Yy OO0yYarOUIUXCS CIOCOOHOCTH
aIanTHPOBATHCS K M3MEHEHUSM IMHAMUYHO PAa3BUBAOIIETOCS COBPEMEHHOTO MHUPA.

buonorus Ha ypoBHE cpelHero oOIero oopa3oBaHus 3aHUMaeT BAXXHOE MECTO.
On oOecrnieunBaet popmupoBaHue y 00y4arouuxcsi NpeCTaBICHUN 0 HAYYHOM Kap



MHpa, paclidpser M 0000IIaeT 3HAHUS O JKUBOM MpUPOAE, €€ OTIUYUTEIbHBIX
MpU3HAaKaX — YPOBHEBOM OpraHu3allii W 3BOJIOLMH, CO3AAET YCIOBUS JUJIS: TO3HAHUS
3aKOHOB JKMBOW MPHUPOJIBI, GopMUpPOBaHUS (DYHKIIMOHAIEHON TPaMOTHOCTH, HAaBBIKOB
3I0pOBOTrO U 0e30MacHOro o0pasa *KU3HU, IKOJIOTMUYECKOTO MBIIUICHHS, IEHHOCTHOTO
OTHOUIEHUS K KUBOW MPUPOJIE U YETIOBEKY.

Ot6op conepkanust ydeOHOTO mTpenMera «buomorus» Ha 0a30BOM ypOBHE
OCYILIECTBIEH C MO3ULUN KYJIbTYpOCOOOPa3HOTO MOJX0/a, B COOTBETCTBUU C KOTOPBHIM
oOydJaromecs: JTOJDKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBbIC TSI (POpMUPOBAHUS

oOIIel KyJbTYpHI, OMPEISTAIONe aJeKBaTHOS MOBEACHUE YETIOBEKA B OKPY)KAIOIICH
MPUPOJHOM Ccpelie, BOCTPEOOBAHHBIE B TOBCEIHEBHOM JKU3HU U MPAKTUYECKOU
nearenbHocTH. Oco0oe MecTO B 3TOM CHCTEME 3HAaHWW 3aHUMAIOT AJIEMEHTHI
CoNep KaHMsI, KOTOpPBIE CIy)KaT OCHOBOW JuUIsi (POPMHUPOBAHUS IIPEACTABICHHUMA
O COBPEMCHHOW €CTECTBCHHO-HAYYHOW KapTHHE MHpPAa W IICHHOCTHBIX OPHUCHTAITHASIX
JUYHOCTH, CITIOCOOCTBYIONTUX TYMaHU3AIMHA ONOJIOTHIECKOTO 00pa30BaHUS.

CTpyKTypupOBaHWE COJACp)KaHWS  yd4eOHOTO  MaTepuaja B Iporpamme
Mo OWOJIOTMH  OCYIICCTBICHO C yYE€TOM TPHOPUTETHOTO 3HAYCHUS 3HAHHUM
00 OTIMYHUTEITBHBIX OCOOCHHOCTSIX J>KUBOW TMPUPONBI, O €€ ypOBHEBOW OpTraHHU3aIluN
¥ DBOJIIONMH. B COOTBETCTBHHM C ATHUM B CTPYKType ydeOHOro mpeameTa «buomorusy»
BEIICJICHBI CIICNYIONINE COJAepKaTelbHbIe NTWHWUW: «bmomorns kak Hayka. MeTtomapl
HAay4YHOTO TO3HaHWs», «Kierka kak Owosnormdeckas cucrema», «OpraHusMm Kak
Oomonornyeckas cuctemay, «CucreMa u MHOTOOOpa3ue OpraHUYECKOTO MHPay,
«IBOJTIOIHS YKUBOM MPUPOJIBI», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

[ens nzyuenus: yueoHoro npenmera «buonorus» Ha 0a30BOM YPOBHE — OBJIAJICHHUE
OOYYarOIIMMHUCST 3HAHUSMHU O CTPYKTYpHO-(YHKIIMOHAJTHLHOW OpTaHU3AIMH YKUBBIX
CUCTEM pa3HOTO paHra W TMPUOOpEeTEeHWe YMEHWW WCIOIb30BaTh JTH 3HAHMS
JUISL TPAMOTHBIX JEHCTBUH B OTHOIICHUH OOBEKTOB JKMBOW TMPUPONIBI U PEIICHHS
Pa3TUYHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTiwkeHne — 1enH U3YYCHUS y4e0HOTO npeaMeTa «buonorusy
Ha 6a30BOM ypOBHE 00€CTIEUNBACTCS PEUICHUEM CIISAYIONINX 3aa4:

OCBOCHHE O0YJaIONTUMHUCS CUCTEMBI 3HAHUA O OMOJIOTHYECKUX TCOPHIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTe3ax, MpaBWIaX,  CIYXKaIluX OCHOBOM
1u1st GOPMHUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MUPa, O METOAaxX
HAYYHOTO MMO3HAHUS, CTPOSHUU, MHOTOOOPa31UU M OCOOCHHOCTSIX JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHW3allid, BBIJAIONUXCS OTKPBITUAX W COBPEMEHHBIX HCCIEAOBAHUSIX
B OMOJIOTHH;

dbopMmupoBaHre y  OOYy4aroOmUXCS  TMO3HABATENBHBIX, HWHTEIUICKTYaJbHBIX
¥ TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAIN3a IAHHBIX O MYTSIX pa3BUTHS B OUOJIOTHI
HAyYHBIX B3TJISA0B, UJIEH U MOAXOJOB K M3YUYEHHUIO JKUBBIX CHUCTEM PA3HOTO YPOBHS
OpraHU3alluu;

CTaHOBJICHHE y OOyJarOIIMXCcs 00MIeH KyabTyphl, (DYHKIIMOHATLHON TPaMOTHOCTH,
pa3BUTHE yMCHHUH OOBSCHATH M OICHUBATH SIBJICHHUS OKPYXKAIOMIET0 MHpa >XUBOU
MPUPOILI HA OCHOBAHHUH 3HAHUH U OTIBITA, TTOJIYYCHHBIX MPU U3YUECHUU OMOJIOTHN;



dbopMupoBaHue y  OOyYarolUMXCS  YMEHUW  WJUTIOCTPUPOBATH  3HAYEHUE
OMOJIOTUYECKUX 3HAHUA B TPAKTUYECKOM JIEATETLHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI M arpoOUOTEXHOIOTHI;

BOCIIUTAaHUE YOEKJAEHHOCTM B BO3MOXKHOCTU TO3HAHUSA YEJIOBEKOM >KUBOU
MIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIOIEHUS STHUECKIX HOPM
MIPU IPOBEJCHNUN OUOIOTUYECKUX UCCIIEI0BaHUN;

OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUWA [JIi TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPHI, ISl POPMUPOBAHUS HAYIHOT'O MUPOBO33PEHUS;

NPUMEHECHHE NPHOOPETEHHBIX 3HAHWMM M YMEHHMH B TIOBCEAHEBHOW KU3HH
JUTSL OLIEHKH TIOCIICJICTBUIA CBOEH JEATEIHLHOCTH IO OTHOUIEHUIO K OKpYyKaloleh cpeje,
COOCTBEHHOMY 3/JI0POBbIO, OOOCHOBaHHE U COONIOACHHE Mep MNPODUIAKTUKU
3a00JIeBaHUM.

OO6miee yucino JacoB s w3ydeHuss Owonormnm — 68 wyacos: B 10 kmacce — 34
vaca (1 gac B Hezenio), B 11 kimacce — 34 vaca (1 yac B Heziedio).



COAEPKXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buoJiorusi Kak HayKa

buonorust xak Hayka. CBsi3p OHMOJOTMM C OOUIECTBEHHBIMH, TEXHUYECKUMHU
U IPyTUMH €CTECTBEHHBIMH HayKaMu, puiiocopuent, STUKON, 3CTETUKON 1 IpaBoM. Poiib
Ouonorun B (POPMUPOBAHMM COBPEMEHHOM HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

MeToapl MO3HAaHUSA JKUBOM HpPUPOIbl (HAOMIOAEHHME, SKCIIEPUMEHT, OIHUCAHHE,
U3MepeHue, KiaccupuKalys, MoIeIMpOBaHIE, CTaTUCTHUECKas 00pabOoTKa JaHHBIX).

Hemoncmpayuu:
llopmpemuwi: Y. [lapsun, I'. Menaens, H.K. Konbros, [x. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeToIbI NO3HAHUS )KMUBOU MPUPOBI.

Jlabopamopuvie u npakmuyeckue padoomoi:
[Ipaktuueckas padora Ne 1. «/cnonb30BaHne pazauuHbIX METOI0B IPH U3YYECHHUH

OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7KuBble ccTEMBbI U UX OPTraHU3ALUSA

Kusbie cucteMbl (OMOCHCTEMBI) KakK MOpeaAMET u3ydeHus Ouosnoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpaszwe. YPOBHM OpraHuszaluu OUOCHUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJISIIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTre0LeHOTHYECKUH ), OnOChEpHBIil.

Hemoncmpauyuu:

Tabauywl u cxemol: «OCHOBHBIC TIPU3HAKH KU3HW», Y POBHU OpTaHU3AINH KUBOU
PUPOIBD.

Obopyodosanue: moaens monekynsl JIHK.

Tema 3. XuMuueckuii cOCTaB M CTPOEHHUE KJIETKHU

XUMHAYECKUN COCTaB KJIETKA. XHUMHUYECKHUE DIIEMEHTBI: MAaKpPO3JIEMEHTHI,
MHKPO3JIEMEHTHI. BoJla 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKINUK BOABI U MUHEPAJIBHBIX BEIIECTB B KJeTKe. [loniep:;kanne ocCMOTHUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€JIKOB. AMHHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3aMeHnMble W 3aMEHHUMbIE AMHHOKHCIOTBL. AMHHOKHUCIOTHBIA cOCTaB. YPOBHHU
CTPYKTYpPBI OCTTKOBOW MOJEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OeNkoB. bruonornueckue QyHKIMu OEIKOB.

depmeHTH — Omosormueckue kartanu3aTopbl. CtpoeHue GepMeHTa: aKTUBHBIN
1eHTp, cyocrtpatHas crnenuduanocts. Kodhepmentsl. Butamunbl. Otnudns ¢hepMeHTOB
OT HEOPTAHUYECKUX KaTaIu3aTOPOB.



VYrieBoabl: MOHOCaxapuibl (TJIIOKO3a, prbo3a M JIe30KCHpru003a), JUcCaXapuIbl
(caxapo3a, JlakTo3a) W  MoOJMCaxapuabl  (Kpaxmaia, TJMKOIeH, IeJUII0JI03a).
buonornyeckue QyHKIIMM yTIeBOAOB.

Jlunuael: Tpuraunepuanbl, pochonunuabl, crepouasl. ['uapoduibHO-TUIPODOOHBIE
cBoiicTBa. buonormueckue ¢GyHkuuu nunuaoB. CpaBHEHUE YTIIEBOAOB, OEJIKOB U
JIMITAJIOB KaK UICTOYHUKOB SHEPTHUH.

Hykneunossie kucnotel: JIHK u PHK. Hykineotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkiuun PHK. Bunsr PHK. ATO:
CTpoeHue U QyHKIIHH.

[utonorus — Hayka o kieTke. KineTtounas Teopusi — mpuMep B3aMMOECUCTBUS UIIEH
1 (haKTOB B HAYYHOM MO3HAaHUU. METO/Ibl U3yUeHHUS KIETKHU.

Krnerka kak menoctHast kuBas cucrema. OOIMe Npu3HAKKA KIETOK: 3aMKHYyTas
HapykHas mMeMOpana, mosiekysbl JIHK kak renernueckuii amnmapar, cuctemMa CUHTE3a
Oeka.

Tumnbl KJIETOK: 3yKapuoTHuecKkas M Npokapuotuyeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTudeckon kinetku. Kinetounas crenka 6akrepuii. CTpoeHHe 2yKapUOTHYECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENBLHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpPhl KIETOK — KIETOYHAs CTEHKA, TJIMKOKAJUKC,
ux ¢ynkuuu. Ilnazmatuyeckas memOpana, e€ cBoiictBa u ¢yHkuuu. llurornnazma
u e€ opranounbl. OgHomemOpanHbie opraHounbl kietku: JIIC, ammapat ['ombmxw,
nu30coMbl.  [loyaBTOHOMHBIE  OpraHOMABI KIETKA: MHUTOXOHIAPUH, IUIACTUABL
[TpoucxoxaeHne MUTOXOHApUH U tiacTua. Buasl minactun. HememOpaHHbie OpraHOU bl
KJIETKH: pUOOCOMBI, KJIETOYHBIH IEHTpP, LIEHTPUOJIUA, PECHUYKH, XTYTUKU. DyHKIUU
OpraHOMJOB KJIETKU. BKiItoueHus.

SAnpo — perynstopHbli 1HeHTp kieTku. CTpoeHue siapa: sjuepHas 000JI0YKa,
KapuoIjia3Ma, XpoMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

Jemoncmpavuu:

Ilopmpemwi: A. JleBenryk, P. I'yk, T. lllpann, M. Illneiinen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxina, K.M. bap.

Jluazpammer: «PacupeneneHue XUMMHUUYECKUX DJIEMEHTOB B HEXKHBOUW IPUPOIELY,
«Pacrnpenenenne XMuMHYECKHX 3JIEMEHTOB B dKUBOU MPUPOIEN.

Tabnuyvt u cxemovl: «llepuoguyeckass TabIUIla XUMHYECKUX DIIEMEHTOBY,
«CtpoeHue MOJEKyIbl BOJb», «buocuHTe3 Oenka», «CTpoeHHe MOJEKYJbl Oelkay,
«Ctpoenue pepmentay, «Hyknennossie kuciotsl. JIHK», «Ctpoenne monekynst ATO»,
«CTpoeHue 3yKapuoTHYECKOW KIEeTKW», «CTpoeHue >KMBOTHOM KIETKW», «CTpoeHHe
pacTUTENIbHOM KJIeTKW», «CTpoeHHE NPOKAPUOTHYECKOM KIIEeTKu», «CTpoeHue sapa
KJIETKNY, « YTIEBOABD, «JIUIHUIBI.

Obopyoosanue: CBETOBOW MHKPOCKOM, OOOpyJIOBaHWUE HJisi TPOBEICHUS
HaOJTIOJICHUM, HW3MEpPEHHM, OKCIEPUMEHTOB, MHKPOIpEIapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.



Jlabopamopnvie u npakmuueckue padomol:

Jlabopatopnast padota Ne 1. «M3yyeHue kaTanuTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanasbl)y.

JlabopatopHast pabota Ne 2. «M3yueHne CTpoeHus: KIETOK pacTeHUH, )KUBOTHBIX U
OaKTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENapaTax U UX OMUCAaHUEY.

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH

OOMeH BemmiecTB, WIM MeTa00MuM3M. AccUMWIAIMUA (IJIACTUYECKUNA OOMEH)
U JUCCUMWIIALMS (PHEPreTUUeCKuid OOMEH) — JBE€ CTOPOHBI EIUHOTO IIpoliecca
Merabonmu3ma. Poib 3aKOHOB COXpaHEHHUsS BEHIECTB M DSHEPrUM B TMOHUMAaHUU
MeTabonmu3ma.

Tuner oOMeHa BemiecTB: aBTOTPOGHBIN W rereporpodHbii. Pons depmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUU YHEPTUU B KIIETKE.

®dotocunTe3. CBetoBasi U TeMHoBasi ¢asbl doTocunreza. Peakiuu doTocunresa.
DddextuBHOCTh (poTOCHMHTE3a. 3HaUueHUEe (HOTOCUHTE3a IS )KU3HU Ha 3emie. BiausHue
yCJIOBUM cpelpl Ha (POTOCHMHTE3 M CIOCOOBI TMOBBIIMICHUS €0 MPOJIYKTUBHOCTH
y KYJIbTYPHBIX PacTCHUH.

XeMocHHTE3. XeMOCHUHTE3UPYIOIINE OaKTEpUU. 3HAUCHUE XEeMOCUHTE3a JIsl )KU3HU
Ha 3eMJIe.

OHepreTuuyeckuii oOMeH B KJeTke. PacuiemieHne BelIeCcTB, BbIIEICHUE
U aKKyMYJIUPOBAaHHE DHEPTUU B KIETKE. DTallbl SHEPreTuueckoro oomena. [nmmukonus.
bpoxenne u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KIETOYHOE JbIXaHHE.
OxucnurensHoe pochoprmpoBanue. IPPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

Peakiuu marpuyHoro cuntesa. ['enernueckas napopmanus u JJHK. Peanuzanus
reHeTudecko uHpopmanuu B KJIETKe. [ ©HeTHMYecKWil KO W €ro CBOWMCTBA.
Tpanckpunius — marpuunbiii cuate3 PHK. Tpancnsmus — 6GuocunTe3 Oenka. DTarmbl
TpaHcisiuu. KonupoBanue aMmuHokucioT. Posis pubocom B OnocuHTe3€e Oerka.

Heknerounsie (Gopmbl ku3HHU — BUPYCHl. McTopusi OTKpBITUS BUPYCOB
(4.1. VBanoBckuii). OCOOCHHOCTH CTPOCHHS U JKH3HEHHOIO I[MKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHuidl, )KMBOTHBIX M UYETOBEKA, BBHI3HIBAEMBIC BHpPYCAMHU.
Bupyc ummynonmedummra uemoBeka (BUY) — Bo3Oymurens CIIWJla. OOpatHas
TPAHCKPUIIIKS, peBepTa3a U uHTerpasa. [IpoduimakTtuka pacrnpocTpaHeHUs BUPYCHBIX
3a00JIeBaHU.

Hemoncmpauuu:

Ilopmpemwvi: H.K. Konbos, JI.1. UBanosckuii, K.A. TuMupszes.

Tabnuyvt u cxemwvr: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«JHepreTudyeckuii  oOMeH», «Xiopomaact», «Dorocuntesy, «Crtpoenue JIHK»,
«CtpoeHue u (QPyHKIHMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «['€HeTHYeCKHil Komy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1Mk Bupyca CII]/la,
oakTepuodaray, «Pemmmkarus JTHK.

Obopyoosanue: wmopaenu-ammnkanun «Yasoenue JIHK wu  Tpanckpumnims»,
«buocunres 6enka», «CTpoeHue KIeTku», Mojieib cTpykrypsl JJHK.



Tema 5. Pa3MHO:KeHNe U MHAUBUIYAJbHOE PA3BUTHE OPraHU3MOB

KiieTouHbli UK, WK )KU3HEHHBIN UK Ki1eTKkU. MaTepdasa u murtos. [Ipoieccsl,
nporekatoume B uHTepdaze. Permumkanus — peakiuss marpuuHoro cunHresa JIHK.
Crpoenre XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOoTHM. JIUTUIOUIHBIA U TalIOUIHBINA
XpPOMOCOMHBIC HaOopbl. XpomaTuipl. [[uTONOrMYEecKHEe OCHOBBI PAa3MHOXKCHHS H
WHIUBUTyaJIbHOTO Pa3BUTHS OPTraHU3MOB.

Henenne knetku — Muto3. Craguu Murtosza. [Iporieccrl, mpoucxoasiiue Ha pa3HbIX
CTaJAMsIX MUTO3a. bHOJOTHYecKuii CMBICT MUTO3A.

[Tporpammupyemasi THOENb KIETKHA — allONTO3.

@opMbI pa3MHOXKEHHUS OpPraHU3MOB: Oecrnojioe U ToJioBoe. Buubl Oecronoro
pPa3MHOXKEHUS:  JIeJIEHWE HaJgBOE, IIOYKOBAHME OJHO- U  MHOTOKJIETOYHBIX,
CropooOpa3oBaHUe, BETETAaTUBHOE pa3MHOXKeHue. VICKyCCTBEHHOE KJIOHUPOBAHHE
OpPraHU3MOB, €0 3HAYEHUE ISl CENICKIIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIUYUS OT OECIIOJIOTO.

Meito3. Craguu wmenoza. Ilpomeccel, npoucxoasmme Ha CTaausx Meno3sa.
[ToBenenne xpomocoMm B Meiro3e. Kpoccunrosep. buosiorndecknii cMbICiI M 3HAYEHHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa3oBaHUs IMOJOBBIX KJIETOK y JKMBOTHBIX. [lomoBbie
JKeJe3bl: CEMEHHUKU U sSsuYHUKUA. OOpa3oBaHHe U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTto3ou, SUIEKIETKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHMUS
ANIEKIETOK U criepMaro3ouoB. Omnoaorsopenue. [lapreHorenes.

NunuBunyanbHoe  pa3BuTHe  (OHTOreHe3).  DOMOpHOHAIbHOE  Pa3BUTHE
(omOpuorenes). JTambl AMOPUOHATIBHOTO PA3BUTHUSI y TO3BOHOYHBIX >KMBOTHBIX:
npoOieHne,  TacTpyJIsIus, OpraHoOTeHe3. [TocTomOpuoHanpHOE  pa3BHUTHE.

Tunel MOCTAIMOPHUOHATIBHOTO PA3BUTHUA: MPSAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pa3Butue pacreHnii. OHTOr€HE3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJIMH Pa3BUTHSL.

Hemoncmpayuu:

Tabauyvr u  cxemvi: «DOpMBI  Pa3MHOXKEHHSI OpPraHU3MOBY», «JIBoitHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BEereraTMBHOE Pa3MHOXKEHUE PACTCHUI,
«/lenenue knetku 6axTepuity, « CTpOCHHUE MOJIOBBIX KIETOK», «CTPOECHUE XPOMOCOMBDY,
«Knerounsiii ki, «Pemmukamusa JHK», «Mutosy», «Meio3», «I[Ipsamoe u Henpsimoe
pazButue», «l'aMeToreHe3 y MIICKONMUTAIOMIMX M YeloBeKa», «OCHOBHBIE CTaauu
OHTOTE€HE3a».

Obopyodosanue: MHUKPOCKOTI, MUKpOTpenapaThl «CriepMaTo30u1bl
MJICKOIIUTAIOMIETO», <«JSlilekneTka MIleKonuTaromero», «Kapuokunes B KkieTkax
KOpEIIKa JIyKa», MarHuTHas MoJeNb-amuinkanus «Jlenenue kinerkm», moxens JHK,
MOJIeNTb MeTa(azHON XPOMOCOMBI.



Jlabopamopnvie u npakmuueckue padomol:

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

JlabopatopHnasi pabota Ne 4. «3ydeHne CTpOCHHS IMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

Tema 6. HacieacTBeHHOCTb M U3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHetuku. Mcropus pas3Butus reHetuku. Posb nuromoruum
1 SYMOPHOJIOTHH B CTAHOBJICHUM T'€HETHKU. BKJam pocCHICKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE TCHETUKU. MeToabl T€HETUKH (THOPHUIOJOTHUECKUN, ITUTOTCHETUYCCKUM,
MOJIEKYJISIpHO-TeHETHUECKUi1). (OCHOBHBIE TE€HETUYECKHE TOHATHS. [ eHeTuyeckas
CHMBOJIMKA, UCIIOJIb3YEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS TPHU3HAKOB, yCTaHOBJIEHHbIEe [. Menpaenem.
MonorubpuiHoe CKpeluBaHue. 3aKoH €MHO-00pa3usi THOPUIOB MTEPBOrO MOKOJICHHUS.
[IpaBuno TOMUHHUPOBAaHUA. 3aKOH PaCIICIUICHUS MPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMeT.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JIuruOpuHOE CKpEIIMBaHWE. 3aKOH HE3aBUCHMOTO HACIICIOBAaHMS IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI ~ JUTHOPHUIHOTO  CKpEIIMBaHMA.  AHAIU3HPYIOIIEe
CKpemuBanue. Mcnoiib30BaHWE AHATU3UPYIOLIETO CKPEUIMBAHUA I OIPEICIICHUS
Te€HOTHUIIa OCOOHU.

CuerieHHOe HaclieoBaHue mpu3HakoB. Pabora T. Moprana mo cuerieHHOMY
HACJIEIOBAaHUIO T€HOB. HapymieHne CerieHust FreHOB B PE3YJIbTATE KPOCCHHTOBEPA.

XpOMOCOMHas TEOPUS HACIIECICTBEHHOCTH. [ €eHETUUECKUE KapThl.

I'enetnka moja. XpOMOCOMHOE OIpeJiesieHue Tmoja. AYTOCOMBI U TIOJIOBBIC
XpoMOCOMBI. ['oMOraMeTHbI€ U TETEPOraMETHBIE OpraHu3Mbl. HacnenoBanme nprus3HaKkos,
CUETUJICHHBIX C TTOJIOM.

N3menunBOCTh. BUIBI N3MEHUYNBOCTHU: HEHACJIEACTBEHHAS U HACIEACTBEHHAsA. Posib
Cpelbl B HEHACJICJICTBEHHON W3MEHYMBOCTH. XapaKTEPUCTHKA MOIUDUKAITMOHHON
W3MEHYMBOCTH. BapuannoHHBIM psAa W BapualMoHHas KpuBad. Hopma peakuun
npu3Haka. KojmuecTBEeHHbIE U KaY€CTBEHHBIE MPU3HAKHA U X HOpMa peakiuu. CBOMCTBa
MOIU(DUKAIIMOHHOW H3MEHUYUBOCTH.

HacneactBennas, WM TE€HOTUNHYECKAas, M3MEHUYHMBOCTh. KomOuHaTHBHAS
U3MEHYMBOCTh. Mel03 U MOJIOBON MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MytanonHass u3MeH4YuBOCTh. Kraccudukamuss MyTanuii: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. YacTtora U mHOpuuMHBL MyTanuil. MyTareHuble  (akTopbl. 3aKOH
TOMOJIOTUYECKUX PSJ0B B HacjeACTBeHHOM n3MeHunBoctu H.U. BaBumoga.

BuesnepHas Hacie1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorumn denoBeka. OCHOBHBIE METOIbI TECHETUKH YEIOBEKA:
reHeaJoruueCcKui, OJIM3HEIOBBINA, IUTOTEHETUYECKUN, OMOXUMHUYECKUM, MOJIEKYJISIPHO-
TCHETUYECKUI. CoBpeMeHHOE ONpeAeIICHUE TeHOTHIIA: MOJTHOTEHOMHOE
CEKBEHHPOBAHWE, TCHOTUIIMPOBAHWE, B TOM uucie ¢ rnomonipo [I[P-ananu3a.
HacnencrBenHnie 3a001eBaHNs YeJIOBEKA: TEHHBIE 00JIE3HU, O0JIE3HU C HACJICACTBEHHOM
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IPEIPACIONOKEHHOCThIO, XpOMOCOMHbIE Oosie3HH. CoMaTH4ecKHe W TeHepaTHBHBIC
myTtauuu. CTBOJIOBbIE KJIETKU. lIpuHLUIBI 310pOBOrO 00pas3a >KU3HM, AMATHOCTUKH,
npoQUIaKTUKA W JIGYECHUS TEHETHYeCKHX OoJe3Hedl. Meauko-reHeTH4ecKkoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEIUIMHCKON T€HETUKU B MPEJOTBPALLIECHNUN U JICYEHUU
TeHETUYECKUX 3a00JIEBAHUN YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: I'. Mennennb, T. Mopran, I'. ne @pus, C.C. UYerBepuKOB,
H.B. Tumodeer-Pecosckuii, H.J1. Bapuios.

Tabnuyvt u cxemol: «MOHOTHOPHUIHOE CKPEIIMBAHME W €T0 IUTOICHETHYECKas
OCHOBa», «3aKOH pacHICIJICHUS U €ro IUTOTCHETHYEeCKasi OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpumHoe ckpenmBaHue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO
CKpemuBanus», «Menos», «B3anMoAEHCTBUE aJUICNIbHBIX TE€HOBY», «l €HEeTHYeCKHe
KapThl PACTEHUM, >XUBOTHBIX M 4YelIOBeKa», «['eHeTmka mnomay, «3aKOHOMEPHOCTH
HAaCJICIOBAHUS, CIEINICHHOTO ¢ ToJoM», «KapnoTumnsl yenoBeka U KUBOTHBIX», «BUab
U3MEHYUBOCTHY, «MonudukanmonHas u3MeHYUBOCTHY, «HacnemnoBanue pesyc-
bakTopay, «I'eHeTHKa rpynn KpoBu», «MyTarimoHHass U3MEHUUBOCThY.

Obopydosanue:  MoJenu-anmukanuu  «MOHOTHOPUIHOE  CKpELIMBAHUE,
«HenomHoe  momuHupoBaHHWe»,  «JlurmOpumHoe  ckpemmBanue», «llepekpécr
XpPOMOCOM», MHKPOCKOIT M MHKpompenapar «Jlpozoduna» (Hopma, MyTaliuu (GopMbl
KpBUIBEB M OKPACKH Telia), repbapuii «I'opox moceBHOM».

Jlabopamopnvie u npakmuueckue padoomoi:

Jlaboparopnas pabGota Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPUAHOTO U
JTUTHOPUHOTO CKPEIIMBAHUS Y IP030(UIIbl Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopuast pabora Ne 6. «M3ydyenne MoAupUKAIIMOHHONW W3MEHUYMBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PAJIa ¥ BAPUALTMOHHON KPUBOW».

JlabopatopHnasi pabora Ne 7. «AHanu3 mMyTanuil y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTraeckas padota Ne 2. «CocTaBieHre U aHATTU3 POJAOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Ceneknups Kak HayKa U IPOLECC. 3apOKACHUE CEIEKIIUU U JOMECTUKALUA. Y UCHHE
H.W. BaBunoBa o 1meHTpax MPOUCXOXKACHUS U MHOTOOOpa3usi KyJbTypHBIX PacCTEHUH.
[{eHTpBI MPOUCXOXKIECHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CeleKIUU. MaccoBbli W WHIUBUAYATIbHBIH OTOOPHI
B CEJICKIMM pACTEHUM U KUBOTHBIX. OIleHKa 3KCTephepa. bBIM3KOpOICTBEHHOE
ckpeniuBanue — UHOpuAuHT. Yucras nunuda. CkpelumBaHue YUCThIX JTUHUM. ['eTeposuc,
wi rubpuaHas cwia. HeponcTBeHHoe ckpemuBaHue — ayTOpuiauHr. OtaanéHHas
rubpuauzanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 U MoJy4YeHUE MOJUIIIIOUIOB.
JlocTrkeHus CeIeKINNA PaCTeHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHomOrNs Kak 0Tpaciib MpOM3BOACTBA. | €HHAsA HH)KEHEPHS. JTalbl CO3/IaHMS
pexomOuHanTHOW JIHK m Tpancrennsix opranmsmoB. Kierounas wHXeHEpHS.
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Kierounbie KynpTypbl. MUKpPOKIOHAJIBHOE pa3sMHOXKEHUE pacTeHuil. KionupoBaHune
BBICOKONIPOAYKTUBHBIX ~ CEJIbCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OKOJOTMYECKHE
u stryeckue npodaemsl. MO — reHeTHuecku MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Ilopmpemwvi: H.W. Basunos, 1.B. Muuypun, I'./]. Kapneuenko, M.®. 1BaHoB.

Tabauysl u cxemwl: xapta «L{eHTpBI MPOUCXOXKACHUSI U MHOT000pa3us KyJIbTypHBIX
pacteHui», «llopoabl aOMamHUX XUBOTHBIX», «CoOpTa KyJIbTYpHBIX PpPACTEHHID,
«Otnanénnas rudpuauzanus», «Padoter akanemuka M.®. BanoBay, «Ilonmumionaus,
«OO0bekThl ~ OMoTexHoJsorum»,  «Kilerounsle  KydabTypel M KJIOHHPOBaHUEY,
«KoHcTpyrpoBaHue U NEPEHOC FEHOB, XPOMOCOM.

Obopyoosanue.: MyISKY TII0JI0B U KOPHEIUIOIOB AUKUX (GOPM U KYJIbTYpPHBIX
COpPTOB pacTeHui, repbapuil «CenbCKOX035ICTBEHHBIE PACTCHHUS.

Jlabopamopnsle u npakmuueckue padomal:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTUKEHUS CEICKIIUN PACTCHUM U )KUBOTHBIX
(Ha CEJNIeKIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIN y4YacTOK,
B TEIUTMYHOE XO3SMCTBO, Ja00PATOPHIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosronInOHHAS OMOTOTHS

IIpeanochbuUIKM BO3HUKHOBEHHMSI HBOJIFOLIMOHHONW TEOPUU. DBOJIIOLIMOHHAS TEOPUS U
e€ MecTo B Onosioruu. BiusiHre 3BOTIOLMOHHON TEOpUHU Ha Pa3BUTHE OUOJIOTHH U IPYTUX
HayK.

CeugerensctBa  sBoyonud.  [lameoHTONOrMYecKue:  MOCIEAOBATEIBHOCTD
NOSIBJIEHUS. BUJOB B  TAJCOHTOJOTMYECKON  JIETONMUCH, MEepeXOoAHble  (HOPMBI.
buoreorpaduyeckue: cxoncTBo u paznuune ¢hayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M  pa3nuuusi 5SMOPHUOHOB pPa3HbIX BHJIOB
MMO3BOHOYHBIX.  CpaBHHUTENBHO-AHATOMUYECKHE:  TOMOJIOTUYHBIE,  aHAJIOTUYHBIE,
pPYIMMEHTAapHbIE OpraHbl, AaTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OIMUYECKMX TMyTed y BCeX
OpPraHU3MOB.

OpomonnonHas teopust Y. Jlapsuna. [Ipennockuik BOSHUKHOBEHUS JapBUHHU3MA.
JIBKyIue CUibl ABOMIONMU  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHUE
Opu  OTPaHUYEHHOCTH  PECYpCOB,  HEOMNpenei€HHAas  W3MEHYUBOCTb, OOphOa
3a CYIIECTBOBaHHUE, €CTECTBEHHBINH O0TOOD).

Cunternueckas teopus 3Bomtonnu (CTI) u €€ OCHOBHbBIE MMOJIOKEHUSI.

MukposBosronus. [Tomynsuns kak eAMHUIA BUAA U SBOJIIOLINH.

JBvxymue cuibl (PaxTopbl) SBOITIOIMN BUOB B IPUPOe. MyTarimoOHHBIN TTPOIIece
¥ KOMOMHATUBHAS U3MEHYUBOCTH. [lomynsiiinonHbie BOJIHBI U ipeiid reHoB. M3omsmnus u
MUTpaIys.

EctectBeHHbIN 0TOOP — HanpaBIsAOMUA (hakTop 3BOMIOIUU. DOPMBI €CTECTBEHHOTO
orbopa.

11



[IpucnocoOaeHHOCT, OPraHM3MOB Kak  pe3ynbTarT HBomouud. [Ipumepst
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApOoMOP(O3bl U UINO-aIANITALIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buna. OcHoBHbIE (hOPMBI BUTO00OPA30BaAHUS:
reorpaduueckoe, SKOJI0rHIecKoe.

MakposBomorusi.  @opMmbl  3BOJNIOUMU:  (QuUiIeTHYECKas,  JUBEpreHTHas,
KOHBEpreHTHas1, napajuiesbHas. HeoOpaTUMOCTh 3BOJIOLIHH.

[IpoucxoxneHne OT HECNEeUHAIN3UPOBAHHBIX MNpeakoB. IIporpeccupyromas
crnenuanu3anusa. AJanTUBHAS pagualys.

Hemoncmpauyuu:

Ilopmpemuwi: K. JIunnen, JK.b. Jlamapk, Y. {apsun, B.O. KoBanesckuii, K.M. bap,
0. I'ekkenb, @. Mromnep, A.H. Cesepiios.

Tabauywl u cxemol: «Pa3BUTHE OPraHUYECKOTO MHUPa Ha 3eMiie», «3apoIbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «PopMbl OOPHOBI 3a CYIIECTBOBAHHUEY,
«EcrecTtBeHHBI 0TOOpPY», «MHOroo0pa3ue copToB pacTeHuin», «MHorooOpasue nopos
KUBOTHBIX», «llomynsinun», «MyTallMOHHAsT HW3MEHYUBOCTBY, «APOMOPQO3bI»,
«Mnnoamanramuny, «O0mas aereHepanus», «J[Brxyime cuibl 3Bosronuny, «Kapra-
cxema wmapmpytra nyremectsus Y. Jlapsuna», «boppba 3a cyliecTBOBaHHEY,
«IIprcnocoONeHHOCT ~ OPraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«DKOJIOTUYECKOE BUA00OPA30BAHUEY.

Obopyoosanue. KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpPAacKH, HaOOp
IJIOJIOB U CeMsiH, KoyuieKius «lIpuMepsl 3alUTHBIX MPUCTOCOOJIECHUN Y KUBOTHBIXY,
Mozaenb «OCHOBHBIC HAMpPABJICHUS] HBONIONUN», 00bEMHass Moxaenb «CTpoeHue
TOJIOBHOT'O MO3T'a MO3BOHOYHBIX.

buoreorpaguyeckas kapra Mupa, KoJmeKus «P@opMbl COXPaHHOCTH UCKOMIAEMbIX
JKUBOTHBIX W pacTeHUi», Moaenb ammaukanusa «llepekpécT XpoMocom», BIaKHBIE
npenapatbl «Pa3BUTHE HACEKOMOToy», «Pa3BUTHE JATYLIKW», MUKpOIpenapar
«/Ipo3oduna» (Hopma, MmyTrauuu GOpMbI KPbUIHEB U OKPACKH TETIA).

Jlabopamopnsle u npakmuueckue padomol:

Jlabopatropnas pabota Ne 1. «CpaBHeHHE BHUIOB 1O MOP(HOIOTUUECKOMY
KPUTEPHIO».

JlaGoparopHass pabora Ne 2. «OmnucaHwe MNPUCTIOCOOJICHHOCTH OpraHU3Ma
1 € OTHOCUTEIIHBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE "KU3HU HA 3emJie

JloHaydHbIE TIPEACTABICHHUs O 3apOKIACHUM JKM3HHU. HayuHbple rumnoressl
BO3HMKHOBEHUS KU3HU Ha 3emJie: abuoreHe3 U MmaHcrepMus. XUMHUYecKasi SBOIIOIMS.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHUUECKUX. DKCIIEPUMEHTATBHOE
MOATBEPKACHUEC XUMHUYCCKOW HBomonuu. HadvanpHble d3Tambl  OHOJIOTHYECKOM
somonuu. l'unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYyp U
BO3HUMKHOBEHHE TMpOTOKIETKU. llepBble kietkn u ux s3Bomonusa. dopmupoBaHue
OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.
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PazButne xu3Hu Ha 3emiie 1Mo spam u nepuoaam. Karapxei. Apxelckas
U IpoTepo3orickas »pbl. [Taneo3oiickast apa u e€ mepruoabl: KEeMOPUNHCKUH, OPJIOBUKCKHM,
CUJIIypUNCKNN, TEBOHCKAN, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3o30KicKkas 3pa U €€ EPUOIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbINM, AHTPONOTEHOBBIH.

XapakTepucTuKa KIMMaTa M TE€OJIOTMYECKHX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIUU PACTUTEIIBHOTO U dKUBOTHOTO MUpPa. ApoMop(]O3bl y paCTEHHM U JKUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucremMa OpraHMYecKOro MHpa Kak oOTpaxkeHue SBoaonuu. (OCHOBHbIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DOBOJIIOLIMS YETOBEKAa. AHTPONOJIOTHA Kak Hayka. Pa3BuTue mpencTaBiIeHUM
O MPOUCXOKJACHUH YenoBeKa. MeToibl u3ydeHus anTponorenesa. CXoACTBa U pa3Inyuus
YeJIOBEKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIOBEKA.

JBrxymue cuibl (pakTopsl) anTponoreHne3a. HaciiencTBeHHass ©3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HM, U3TOTOBJICHUE OPYIUN Tpyaa,
MBIIIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU SBOJIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YeIoBeK
yMenblid, YenoBek NpAMoXondiui, YenoBek HeaHIepTAIbCKUi, UenoBEK pa3yMHBIN.
Haxonku uckomaeMbIX OCTaTKOB, BPEMs CYILIECTBOBAHMSI, O0JACTh PaclpOCTPAHEHUS,
00BEM TOJIOBHOT'O MO3Ta, 00pas3 KU3HU, OPYIHU.

Yenoseueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpONEOUHAs (€Bpa3uiicKas),
HErpOo-aBCTpaJIOU IHAsST (PKBAaTOpHAJIbHAS), MOHTOJOMJHAS (a3MaTCKO-aMepUKaHCKas).
YepTbl NOPHUCHOCOOJIEHHOCTH TMPEACTABUTENEH UYENIOBEYECKUX pac K YCIOBUSIM
cymectBoBanus. EnquncTBO yenoBeyeckux pac. Kputuka pacusma.

Hemoncmpayuu:

llopmpemuwi: ®©. Pean, JI. Ilactep, A.M. Onapun, C. Mumnnep, I'. FOpu, Y. [lapBuH.

Tabnuyvr u cxemwvr: «Bo3nukHoBeHue CoJaHEUYHOM CHCTEMBI», «Pa3Butune
opraHuyeckoro  mupa»,  «PacturenbHas — KleTka», <« KHBOTHas  KJIETKa»,
«IIpokapuornueckass kieTka», «CoBpeMEHHass CHUCTeMa OpPraHUYEeCKOro MHUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA M YeIIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE MECTa MAJCOHTOJOTMYECKNX HAXOJO0K MPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/lpeBHenmme oan», «peBHue mroan», «llepBele  COBpEMEHHBIE  JIOANY,
«HenoBeueckue paco».

Obopyoosanue: mynsxu «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTpaJoONUTEKA,
MUTEKAHTPOTNa, HeaHAepTaliblla, KPOMAHBOHIIA), CJICTKU WM W300paKeHHs] KaMEHHBIX
OpyAMii  TEepBOOBITHOTO  4YeJoBeKa  (KaMHU-YOMIEphl,  pyOwna,  ckpedia),
ICOXPOHOJIOTHYECKAsT Talnuia, KOJUIeKIUs «®DOpMbl COXPAHHOCTH HCKOMAEMBbIX
YKUBOTHBIX U PACTCHUIN».

Jlabopamopnwle u npakmuueckue padomol:
[Ipaktuyeckas pabora Ne 1. «M3yueHwe HCKOMAEMbIX OCTAaTKOB pPacTEHUM
Y )KUBOTHBIX B KOJUICKLIHASIX).
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DKCKypcust « DBOMIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN
WU KpaeBeaUeCKUM My3e).

Tema 3. Opranu3mbl U OKpPY:KaUIas cpeaa

DKOJIOTHSI KAaK HaykKa. 3aJadd W pas3esibl AKOJOrMU. MeToabl 3KOJOTMYECKHX
MCCJIEIOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHuA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIHAs, IIOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckne  ¢aktopel. Kmaccudukamuss — sxonmoruyeckux — (pakTOpPOB:
abuoTnueckue, OMOTHUECKHE U aHTPOIOTeHHbIe. JeificTBHe HKOIOTUYECKUX (DAaKTOPOB
Ha OpraHU3MBbl.

AbGuotudeckue (QakTophl: CBET, TemIepaTypa, BIaxHOCTh. doTomepuoausm.
[IpucnocoOnenust opraHu3MOB K JE€HCTBUIO aOMOTHYECKHX (PakTopoB. buonornueckue
PUTMBI.

buotnueckue ¢dakTopel. Buibl OMOTHYECKMX B3aUMOJECUCTBUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO3 u ero Qopmel. Ilapasutusm, koomepamusi, MyTyajau3M,
KOMMEHCAJIU3M  (KBapTHPAHCTBO, HAaxJICOHMYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHHe OWOTHUYECKMX  B3aUMOJEHCTBUWA JUIsl  CYLIECTBOBAHHUS  OPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKHU NoMyIsiuun. OCHOBHBIE MTOKA3aTeNN MOMYJISIIUU:
YUCJIIEHHOCTD, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUTrpanys. JnHamMuka
YUCJIICHHOCTH NOMYJISILNN U €€ PEeTyIISLUS.

Hemoncmpauuu:

llopmpempsi: A. I'ym6onbar, K.®. Pynse, O. ['exkelns.

Tabnuyvt u cxemwvl: kapta «llpupomnbie 30HBI 3eMiu», «Cpeabl OoOUTaHUS
opranu3MoB», «®oronepuoauzm», «llomynmsaunm», «3aKOHOMEPHOCTH  pOCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «[luiesbie nenm.

Jlabopamopnvie u npakmuueckue paoomoi:

Jlabopatopuass pabora Ne 3. «Mopdonoruyeckue 0OCOOEHHOCTH pPaCTEHUMN
U3 Pa3HBIX MECT OOUTAHUSD.

Jlabopatopnas padota Ne 4. «BnusiHue cBeTa Ha pOCT Y pPa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 2. «[loacuér MIOTHOCTU MOMYJIALMA pa3HBIX BUIOB
PaCTEHUI».

Tema 4. CoobuiecTBa U IKOJIOTMYECKHE CHCTEMBI
CooOmiectBo opraHu3MoB — OuoueHo3. CTpyKTypsl OHOILIEHO3a: BHIOBaf,
POCTpaHCTBEHHasA, Tpoduueckas (nuienas). Buabi-noMmunantel. CBsi3u B OMOLIEHO3E.
DKOJIOTHYECKHE CUCTEMBI (AKocHucTeMbl). [loHsAITHE 00 SKOCHCTEME M OUOTEOIIEHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTHI YKOCHCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBopoT BelecTB u MOTOK SHEPTHH B 3KocucTeMe. Tpoduueckue (MULIEBbIe) YPOBHU
skocucteMbl. [IumeBsie 1enu u cetu. OCHOBHBIE MMOKa3aTel KOCUCTEMBI: OMomacca,
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OpOAYKIMsI. OKOJOTMYECKHe MUPaMHIbl: TPOAYKIMH, YHCIEHHOCTH, OHOMACCHI.
CBoICTBa 3KOCUCTEM: YCTOMUNBOCTh, CAMOPETYJIsALUS, pa3BUTHE. CyKlieccus.

[IpuponHble 3KOCHUCTEMBL. DKOCHUCTEMBI 03€p U pPEK. DKOCHUCTEMA XBOMHOIO
WA TITUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOreHHbIE HKOCUCTEMBI. ATpPOIKOCHCTEMBI. YpOoskocucTeMsl.
buonornueckoe u X0341iCTBEHHOE 3HAUEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasne kak (akTtop ycToWumBocTH dKocucteM. CoxpaHeHHe
OMOJIOrMYECKOT0 pa3Ho0Opa3us Ha 3emile.

Yuenue B.W. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6mocheps.
Kupoe BemectBo M ero QyHkuuu. OcoOeHHOocTH Ouochepbl Kak TINIOOAIBHON
’KOCHCTEMBI. /[[uHaMuueckoe paBHOBECHE U 00paTHas CBsA3b B Ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOT€0XUMUYECKHE LIUKIIBI 2JIEMEHTOB (YIJIepoia, a30Ta).
3oHabHOCTH OMOCcPepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBedecTBO B Onocdepe 3emiin. AHTPOINOTEHHbIE M3MEHEHUs B Ouocdepe.
['1o6anbHbBIE 3KOJOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHHE PUPOBI U YenoBeuecTBa. CoxpaHeHne 6uopa3sHooOpasus Kak
OCHOBa ycToHuMBocTU Ouocheprl. OCHOBA PalMOHAIBLHOIO YIPABJIECHUS MPUPOIHBIMU
pecypcaMu U UX UCIONb30BaHue. JloCTIKeHUsT OMOJIOTHH U OXpaHa MPUPO/IbI.

Jemoncmpavuu:

Ilopmpemuwi: A JIx. Tenciu, B.H. Cykaués, B.W. Bepnaackuii.

Tabauyvr u cxemwvi: «llumesble nenw», «bHOLIEHO3: cocTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemm mnuTaHus», «DKOJOTHYECKass MHUPAMUIA,
«buochepa u uenoBek», «IKOCHUCTEMA HIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMA
XBOMHOIO Jeca», «buoneno3 Bogoéman, «ArpoueHos», «lIpumepHbpie aHTPONIOTEHHBIE
BO3JCUCTBUS Ha Npupoay», «BaxHeWline WCTOYHHMKHA 3arpsA3HECHHUS BO3AyXa W
IpyHTOBBIX BOA», «llouBa — BakHeillias cocTtaBistomas Ouocheps», «DaKkTOPbI
nerpanganuu mouBy, «llapaukoBsiil 3¢ ey, «DakTophl paAMOAKTHBHOTO 3arps3HEHUS
ounochepr», «O6mIas cTpykrypa ounocdepoi», «Pacnpoctpanenue xxu3nu B 6uocdepe»,
«O30HOBBIN 3KpaH Ouocheps», «KpyrosopoT yriaepona B Ouochepe», «Kpyrosopor
a30Ta B IPUPOJIEY.

OoGopynoBanue: Mojenb-ammIdkanus «Tunudaaele  OUOIEHO3BD», TepOapuit
«PacturenbHbIe CcOOOIIECTBAaY, KOJUICKIUU «bHomeHo3», «BpeauTenn BaKHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYpP», TepOapu W KOJJICKIIMM PACTEHUW W KUBOTHBIX,
MPUHAJJICKAIINE K Pa3HbIM JKOJIOTHYECKUM TrpynmnaM oJHOro Bujaa, KpacHas kHura
Poccuiickoit @eaepannn, n300pakeHHs] OXPAHIEMBIX BUOB PACTEHUN U KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMDbI
ITO BUOJIOI'MX HA YPOBHE CPEJTHEI'O OBIIEI'O OBPA3OBAHMUAA

Cormacao ®I'OC COO ycTaHaBIMBAIOTCS TPEOOBAaHUS K pe3yJbTaTaM OCBOCHHS
Oo0yJaroIMMHUCST ~ MPOrpaMM  CpelHero oomero o0pa3oBaHUA:  JIMYHOCTHBIM,
METanpeMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHUSI mpeameTa «buosorus»
BBIJICJICHBl CJIEAYIOIIME COCTaBIIOIIME: OCO3HAHHE OOYYaroIMMHCS POCCHUCKOM
IPAXKIAHCKON HJAEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIbHOCTH
U CaMOOTPEIETICHUIO, HATMYME MOTUBALIMU K 00YYEHUIO0 OUOJIOrUH, LIEJIEeHAPABICHHOE
pa3BUTHE BHYTPEHHHUX YOEXKJIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPaaULMA  pa3BUTHUA  OHOJOTMYECKOTO  3HAHMS, TOTOBHOCTH
U CIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJCTBOBATHCA B CBOEH AESATENBHOCTH LIEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAaMHM, MPUCYIIUMH CHUCTEME OHOJIOrMYecKoro oOpa3oBaHMUs,
HaJIMYue SKOJIOTMYECKOr0 MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IEIU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHUSI TmpenMeTra «bUOJIOTHUS»  AOCTUTAIOTCA
B C€IMHCTBE Yy4yeOHOM W  BOCIUTATEIBHOW JCATEIBHOCTH B  COOTBETCTBUH
C TPAJAUIIMOHHBIMU POCCUNUCKUMHU COIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU M TYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMHM, TPHUHSATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaAMH
MOBEJCHUS W  CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS W
CaMOpa3BUTHS, PA3BUTUSI BHYTPEHHEW TMO3MIIMU JIMYHOCTU, NMATPUOTU3MA, YBAKCHUS
K 3aKOHY U MPABOMOPSAKY, YEJIOBEKY TpyJa M CTaplIEMy IOKOJEHHUIO, B3aUMHOTO
YBOKEHUS, OEPEKHOr0 OTHOUIEHUS K KyJIbTYPHOMY HAaCIEIUI0 U TPAJAULUSIM
MHOTOHAIIMOHANBbHOro Hapoaa Poccuiickoit denepanuu, TPUPOAE M OKPYKAIOIICH
cpene.

JInyHOCTHBIE pPE3yNbTaThl OCBOEHHUS YueOHOro mpeamera «bHOJOTHS HTOJKHBI
OTpaxaTh  TOTOBHOCTh ¥  CIOCOOHOCTh  OOyYaromIuxcsi  PyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JIMYHOCTU, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOXKICHUHN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, PACHIMPEHUE IKU3HEHHOTO OMNBITA U OIBITA
JESITEIbHOCTH B TMPOILIECCE PEAIM3AMU OCHOBHBIX HAMPABICHUN BOCHUTATEIHHON
NEATEeIIbHOCTH, B TOM YHCJIE€ B YACTHU:

1) rpaxaaHCcKOro BOCIIUTAHMSA:

C(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3MIIMKA OOYyYaroImerocss Kak aKTHBHOTO
¥ OTBETCTBEHHOTO YeHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IIPaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA
U TPABOIIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATEIBHOCTH TMPHU CO3/IaHUU YUEOHBIX
MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIBHBIX 3a/a4, BHIIOJIHEHUU OMOJIOTUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTBh ONPENENIATh COOCTBEHHYIO MO3MIMIO MO OTHOLICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSITH €€,

YMEHUE YYHUTHIBATH B CBOUX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIOAEH C pPa3HbIMU YOEKIEHUSMHU, KYJbTYpPHBIMU LEHHOCTSMH H
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPKAHMS;

TOTOBHOCTb K TYMAHUTAPHOU M BOJIOHTEPCKOU AEATEIBHOCTH;

2) MATPUOTHYECKOT0 BOCTUTAHMA:

c(OPMUPOBAHHOCTh POCCUNCKON TpaKAAHCKOW HWASHTUYHOCTH, NaTPUOTU3MA,
YBaXKEHMS K CBOEMY HAapOAy, YyBCTBAa OTBETCTBEHHOCTH Iiepen PoamHou, ropaoctu
3a CBOM Kpal, CBOIO PomnmHy, CBOW A3BIK W KYJbTYypy, NPOLUIOE M HACTOSAIIEE
MHOTOHallMOHaIBHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIECHHWE K MPUPOJHOMY HACIEIUI0O U MaMSITHUKAM MPUPOJBI,
JOCTHKEHHSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBJICHHE M PA3BUTHE
OMOJIOrMH, TIOHUMAHUS 3HauY€HUsl OMOJIOTUM B MO3HAHUM 3aKOHOB MPUPOJBI, B KU3HU
YeJI0BEKa U COBPEMEHHOIO 00IIIECTBA;

uaeliHas yOeXIEHHOCTb, TOTOBHOCTh K CiyXeHHI0 U 3amure OrteyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) MTYXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMS
OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO IMOBEICHUS;
CITIOCOOHOCTh  OIIEHHMBATh CHUTYallMi0 W IPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAaHME JIMYHOTO BKJaJla B IIOCTPOCHHE YCTOMYMBOIO  OYyayIIEro;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEWHOM >KW3HH B COOTBETCTBUM C TPAIULIUSAMU

HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPYy, BKIIOYas JCTETUKY ObITa, HAY4YHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

IIOHUMAHUE DSMOLMOHAIBHOTO BO3JCHMCTBUS JKUBOU MPUPOABI U €€ ILEHHOCTH;

TOTOBHOCTb K CAMOBBIPAYKEHHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE ITPOSABIIATH
KayeCTBAa TBOPYECKOW JIUYHOCTH;
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5) ¢pusnuyeckoro BocmUTaHusA, (OPMHUPOBAHUS  KYJIbTYPHI 310pPOBbS U
IMOLMOHAIBHOIO 0J1Ar OOy YU

NOHMMaHWE U peanu3anys 370poBOro M 0e30macHoro obpasa XKHU3HH (340pOBOE
NUTaHUE, COOJIIOIEHNE TUTMEHWYECKUX MPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEXUM
3aHATUN U OTbIXA, PETysipHas GU3NYecKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLIEHHS K COOCTBEHHOMY (U3WYECKOMY U IICHUXHUYECKOMY
3JI0POBBIO;

[NOHMMaHUE LEHHOCTU MPaBWJI UHIUBUIYaIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOIO
MOBEJICHUS B CUTYaLUX, YTPOKAIOIINX 3JOPOBBIO U JKU3HHU JIHOJCH;

OCO3HaHWE TIOCJIEACTBUA U HENPUATHS BPEIHBIX NPUBBIUEK (YMOTpEOICHHUS
QJIKOT0JIs1, HAPKOTUKOB, KypEHHUS);

6) TPpy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTbH K TPY/ly, OCO3HAHHE IIEHHOCTH MAacTEPCTBA, TPY0II00HE;

FOTOBHOCTh K aQKTHUBHOM JICATCIbHOCTH TEXHOJOTMYECKOM M  COILMaJIbHOU
HaIpPaBJIICHHOCTH, CIIOCOOHOCTh WMHHUIMHUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJIHATD TaKylO JCSATEIbHOCTD;

UHTEpeC K pa3audHbiM cdepaM MNpodhecCHOHAIBHOM ESITEIBbHOCTH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIM BBHIOOp OyayIiei mnmpodeccuu U pealru30BbIBaTh COOCTBEHHBIS
JKU3HCHHBIC TIJIaHbL;

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

7) IKOJOrHYeCKOr0 BOCIIMTAHMS:

HKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHHE K MNPUPOJE KaK HMCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIEHHE YPOBHA  DKOJOTHYECKONM  KYJIbTypbl: NPHOOpPETEHHE  ONbITa
MJIAHUPOBAHUS TTOCTYIIKOB M OLEHKH MX BO3MOYKHBIX MOCHEACTBUHM ISl OKPYKAIOIIEH
Cpelibl;

OCO3HaHUE TJI00AJTBPHOTO XapakTepa »SKOJOTMYECKHX MpodsieM u MmyTed ux
pEelLIeHHUS;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUH OMOJIOTHH 3HAHUS U
YMEHHMSI TIPU PELIeHUH MPOOJIeM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOONONIb30BAaHUEM
(cobmoieHne TpaBUJ TOBEACHUS B MPUPOJIE, HAIMPaBICHHBIX Ha COXpaHEHHE
paBHOBECHSI B DKOCHCTEMaX, OXpaHy BUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEINPUATUE ICUCTBUM, NMPUHOCAIINX BpPEJ OKPYKAIOWIEH NPUPOIAHOU
cpele, YMEHHE MPOrHO3MPOBATh HEONArONMPHUITHBIE HKOJIOTMUYECKHUE IOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U PEAOTBPALIATh UX;

HaJU4YM€ PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJbTYpBI,
OMNbITA AESATENBHOCTA S3KOJOTMYECKON HAIPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMHU B TIO3HABAaTEJIbHON, KOMMYHUKATUBHOW M COLMAIBHON NPAKTUKE, TOTOBHOCTHU
K YYACTHIO B IPAKTUYECKOM ESITEIIBHOCTH IKOJIOTMYECKON HAPABIEHHOCTH;
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8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOILECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JUAJore KyjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYITYPHOM MHPE;

COBEpUICHCTBOBAHNE SA3BIKOBOM M UWTATENbCKOW KyJIbTYpbl KakK CpeICTBa
B3aMMOJICUCTBHS MEX/1Y JIFOJIbMH U IO3HAHUS MUPA;

IOHUMaHME crenr(pUKN OMOIOrUH KaKk HayKH, OCO3HaHUs €€ posiu B (pOpMHUPOBAHUU
PAaMOHAIIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM  IEJIOCTHOTO  MPEICTaBICHUS
00 OKpY’KaroIlleM MUpPE KaK O €JUHCTBE MPUPOIbI, YEJIOBEKA U OOILECTBA, B MIO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHUH MpPOoOJIEM COXpPaHEHUs MPUPOIHOTO
paBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMUM JJIi COBPEMEHHOW IMBWIM3ALMU:
oOecrieyeHuss HOBOIO YPOBHS pa3BUTUS MEIMIMHBI, CO3JIaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pEIIaTh PECYpCHbIE MPOOJIEMbl Pa3BUTHUS YEIOBEUYECTBA,
noucka IyTed BbIXOJA W3 TJ00ANbHBIX JKOJOTUYECKUMX NpodsieM U obecrneueHus
nepexoga K yCTOMYHMBOMY pPa3BUTHIO, PAllMOHAIILHOMY HCIOJb30BaHUIO MPUPOJIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTaHAAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKHX 3HAHUM B LENSIX MOBBILIECHUS
o0mieil KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIpPAaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHAJIBHOW TPaMOTHOCTH oOydaromuxcs, (OpMUPYEMOH TMpU HU3YyUYEHHUH
OmoIoruy;

NOHMMAHHE CYIITHOCTH METO/I0B IIO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH KCIOJIB30BaTh MOJIy4aeMble 3HAHUS JIJIsl aHAIM3a U OOBSICHEHUS SIBIICHUUN
OKPYXaIOLIEro MHpa W MPOUCXOASIIMX B HEM HW3MEHEHUW, yMEHHUEe JeNaTh
O00OOCHOBaHHBIE 3aKJIFOUEHUS Ha OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIMXCS JTAaHHBIX
C LIEJIbIO MOJTYYEHHUsI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO MCIOIb30BATh OMOJIOTMUECKUE 3HAHUS 1JIs PEILECHUS
npo6JieM B peasIbHBIX JKU3HEHHBIX CUTYaLIUAX;

OCO3HaHUE LEHHOCTH HAy4YHOW JESITEIIbHOCTH, T'OTOBHOCTh OCYILECTBIIATH
MPOEKTHYIO M HCCIIEOBATENbCKYIO ACSITENbHOCTh HHAMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BaHUIO,
K aKTHUBHOMY IMOJIYYEHHUIO HOBBIX 3HAHUI MO OUOJIOTUU B COOTBETCTBUU C )KM3HEHHBIMU
NOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHHUS yueOHOro Tmipeameta «buosorusy»
BKJIFOYAIOT: 3HAUYUMbIe JUIsi  (DOPMUPOBAHUS  MHPOBO33PEHUS  OOyUaIOIIHUXCS
MEXKIUCHMIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIIeHAyUYHbIe TMOHSATUS, OTpaKarollue
I[EJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHEIU(UKY METOIOB MTO3HAHUS, UCTIOIB3YEMBIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTHUs, SIBJIICHUE, MPOIECC, CUCTEMa, HAyYHBIH
(daKT, IPUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICIOBAHUE,
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HaOII0IeHNE, U3MEPEHNUE, SKCTIEPUMEHT U IPYTUX), YHUBEpPCAIbHbIE Y4eOHbIe NeHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHUKAaTUBHBIE, PETYJISITUBHEBIE), o0ecIeynBaroIue
dbopmupoBanne (GYHKIMOHATHHOW TPAaMOTHOCTH ¥ COIMAIBHOW  KOMIICTEHITUH
oOy4Jaronmxcs, CIIOCOOHOCTH oOy4Jaronmxcs HCIIOJIb30BaTh OCBOCHHbBIE

MEKIMCIUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAJbHbIE Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIIBHOM MPAKTHUKE.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble joruvyeckue AeHCTBUA:

CaMOCTOSITENNbHO (OPMYIUPOBATh U AKTYaJU3UPOBATH MPOOJIEMYy, pacCMaTpUBATh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JOTHUYECKOIO MBILIUICHUS (aHAIu3a,
CUHTE3a, CPAaBHEHUS, KJIaCCU(PUKALIUHU, 0000IIEHHS ), paCKPhIBaTh CMBICII OMOJIOTHYECKUX
NOHATUH (BBLACNATh UX XapaKTEpHbIE IMPU3HAKW, YCTAHABIMBATH CBSA3U C JIPYTUMU
MOHATHUSIMU);

ONIPENEIIATH LENH ACITENbHOCTH, 3a/1aBas TAPAMETPbl U KPUTEPUN UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI AEATEIIBHOCTH C IIOCTABICHHBIMU LIEIISAMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHS U1 O0BsCHEHUS (PAKTOB U SIBICHUMN KUBON
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTHUBHBIC, I€TyKTUBHbBIE, [0 AHAJIOTUN),
BBIABJIATE 3aKOHOMEPHOCTHM UM INPOTHUBOPEYHS B PACCMATPUBAEMBIX SBJICHMX,
(OpMyIMPOBATH BHIBOJBI U 3aKIIOUYEHUS;

IPUMEHATb CXEMHO-MOJIEJIBHBIE CpENCTBA Ul IPEACTABICHUSA CYLIECTBEHHBIX
CBS3€H M OTHOLUEHUHN B M3y4aeMbIX OMOJIOIMYECKUX 00BEKTaX, a TaKKe MPOTUBOPEUUI
Pa3HOT0 POJA, BBISIBJICHHBIX B PA3IUYHbIX HHPOPMALIMOHHBIX HCTOYHHKAX;

pa3pabaThiBaTh IIJIaH pEIIEHUs NpoOJeMbl C Y4E€TOM aHajdu3a HMEIOIIMXCS
MaTEepUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLEHHUBATH COOTBETCTBUE DPE3YJILTATOB
LEJISIM, OLICHUBATh PUCKHU NOCJIENCTBUN NEATEIIBHOCTH;

KOOPAMHUPOBATh U BBIMOJIHATH padOTy B YCIOBMSIX peajbHOIO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BUBaTh KPEATUBHOE MBILUICHUE IPU PELLICHUH KU3HEHHBIX MPOOJIEM.

ba3zoBble uccieaoBaTeIbCKHe J1eCTBUA:

BJIQJICTh HaBbIKAMU YYEOHO-MCCIIENOBATENLCKOW M TPOEKTHOW JesATEIHbHOCTH,
HABBIKAMH Pa3peIICHUs MPo0JieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY
MOMCKY METOJOB PEUICHMS MNPaKTUYECKUX 3a]ay, MPUMEHEHHUIO PA3JIUYHBIX METOJ0B
MMO3HAHUS,

HCTOJI30BaTh Pa3JIMYHbIE BUABI IESTEIBHOCTH I10 MTOIYYEHUIO HOBOTO 3HAHUSI, €T0
WHTEPIpETalun, MPeoOPa30BAHUI0 U TPUMEHEHHUIO B yUEOHBIX CUTYAIUAX, B TOM YHCIIC
MIPU CO3/IaHUM YYEOHBIX U COLIMAIBHBIX TPOCKTOB;

dbopMupoBaTh HAY4YHBIH THUIT MBIIUJICHUS, BJIAJIETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMHU MOHATHUSIMHU U METOJAMH;
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CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIILHOMN IS TEIIBHOCTH
Y )KU3HCHHBIX CUTYaIIUAX;

BBISIBIIATHh IPUYNHHO-CJIC/ICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1auy, BBIIBUTAThH
TUTIOTE3y €€ PEIICHUs, HAXOAUTh apTyMEHTHI JIJIS JJOKA3aTeIhCTBA CBOMX YTBEP KICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHIUS;

aHATM3UPOBATh TOJIYYCHHBIC B XOJC PEIICHUS 3a7a4d Pe3yJIbTaThl, KPUTHUICCKH
OILICHWBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX yCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHTYyaIlUsiM, OIIGHWBAaTh MPHUOOPETEHHBIA  OIIBIT;

OCYIIECTBIISTH LIeJICHAPABICHHBIN MOUCK MEPEHOCa CPEACTB U CIIOCOOOB IEUCTBUS
B IpOo(heCCHOHATILHYIO CPEY;

yMETh TEPEHOCUTh 3HAHUS B TIIO3HABATEIBHYID M IMPAKTUYECKYI0 00JacTu
KU3HENIEITeIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTUHAIBHBIC TOAXOBI M PEIICHHS, CTABHUTH
poOJIeMBbI U 3a/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ undpopmanumeii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHKAX HH(OpManuu (TEKCTe Yy4eOHOTro
nocoOus1, HAyYHO-MOMYJISIPHOM JINTepaType, OMOJIOTUYECKUX CIOBAPSIX U CIPABOYHUKAX,
KOMIBIOTEPHbIX 0a3ax JaHHbIX, B VHTepHere), aHanM3upoBaTh HHGOPMALIUIO
pa3IUYHBIX BUAOB U (DOPM MPECTABICHUS, KPUTUUECKU OLIEHUBATH €€ TOCTOBEPHOCTD U
HEIIPOTUBOPEUYUBOCTB;

(opMyIHpOBATH 3aITPOCH] U MPUMEHSTH PA3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
Oounosiornyeckoi nHGopmaIuu, HeoOX0UMOM ISl BEITOJIHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh  OMNBIT  HWCHOJIb30BaHUS  MH()POPMAMOHHO-KOMMYHHKATHUBHBIX
TE€XHOJIOTUI, COBEPILIEHCTBOBATh KYJbTYPY AKTHBHOTO MCIOJb30BaHUS PA3IHYHBIX
IIOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BHIOMPATh ONTUMATBHYIO (DOpPMY MpEeCTaBICHUSI OUOTOTHIECKOM
uH(popmanuu (cxeMbl, rpadvKku, 1UarpaMmsbl, TAOIHILIbI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAYUHBIHN SI3bIK B KQUECTBE CPEACTBA MPHU paboTe ¢ OMOJIOrHUECKOM
uH(popManuen: NpPUMEHSITh XMUMHYECKHE, (PU3NYeCKHe M MaTeMAaTHYeCKHe 3HAaKh U
CUMBOJIBI, (hOPMYJIbI, a00peBHATYPY, HOMEHKIIATYPY, UCIIOJIB30BaTh U MIPE0oOPa30BhIBAThH
3HAKOBO-CHUMBOJINYECKHE CPEACTBA HATJIIIHOCTH;

BJIQ/ICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHl MHPOpMAIUU, WHPOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH.

KomMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JAeiiCTBUS
OoOmmenue:

OCYHIGCTBJIHTL KOMMYHI/IKaLII/II/I BO BCEX C(l)ean KHU3HHU, aKTHUBHO y‘-IaCTBOBaTB
B JIMAjJore WU AUCKYCCHH TIO CYIIECTBY O0OCYXHAacMoi TeMmbl (yMEHHUE 3a/1aBaTh
BOIIPOCKHI, BBICKA3bIBATb CY)KI[GHI/UI OTHOCHUTCIIbHO BBIIIOJTHCHUA npez[naraeMoﬁ 3a1a4u,
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YYHUTHIBATh MHTEPECH U COTJIACOBAHHOCTH TO3UIMK JPYTUX yYYACTHUKOB JHAIIOTA WIIH
JIUCKYCCHH);

pacrmo3HaBaTh HEBepOaJbHBIC CpEACTBA  OOINEHHWS, TIOHMMAaTh 3HA4YCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIldd, YMETh
CMSATYATh KOH(QJIMKTHI ¥ BECTH TIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMH CIIOCOOAMH OOIICHWS W B3aUMOJICHCTBHUSA, IMOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSIBISTh yYBAXKUTEIHHOE OTHOIICHHE K COOCCETHHKY U
B KOppEKTHOU popme PopMyTHupOBaTH CBOM BO3PAXKCHUS,

Pa3BEPHYTO U JIOTUIHO U3JIaraTh CBOIO TOUKY 3PCHHSI C MCTIOIH30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMmecTHas1 1eITEJIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U MHAUBUAYAIbHON pabOThI
MIPU PEIICHUU OMOJIOTUYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUS
IPYNIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PELICHUH YYEOHOU 3a7auu;

BBIOMPATHh TEMATHKY U METOJIbl COBMECTHBIX JIEUCTBHUI C yUETOM OOILIMX HHTEPECOB
Y BO3MOXHOCTEW Ka)/1I0r0 WICHA KOJUIEKTUBA;

NPUHUMATH L€ COBMECTHOM AEATEIbHOCTH, OPTAHU30BBIBATh U KOOPAUHUPOBATH
JIEUCTBUSA MO €€ IOCTHKEHUIO: COCTABIIATH IUIAH JIEUCTBUM, PACTIPENEIISATh POJIM C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJ1aTh pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKAa KOMAaHJIbI B OOIIMiA
pE3yNbTAT MO pa3padOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKThI, OLEHUBATh HWJEU C TO3ULUUU HOBHU3HBI,
OpPUTHMHANIBHOCTHU, TPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATETMYECKOE MOBEJACHHUE B PA3JIMUHBIX CUTYAILMSIX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PerynsitTuBHble yHMBepcaJibHbIe Y4eOHbIE eHCTBUA
Camoopranusauus:

HCITOJIH30BaTh OMOIOTHYECKHUE 3HAHUS JUISI BBISBICHUS TMPOOJIEM W MX PEIICHUS
B KU3HEHHBIX U YYEOHBIX CUTYAIUAX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JIEBbIE M CMBICIIOBBIE YCTAHOBKU B
CBOMX JICUCTBUSX M TIOCTYIKAX IO OTHOIIEHUIO K KUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U
3JIOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO ~ OCYIIIECTBIIATH TO3HABATEIBHYIO JICSITEIIBHOCTh, BBISBIISTH
npoOemMbl, CTaBUTh W (OPMYITUPOBATH COOCTBEHHBIC 3a/ladyd B 00pa3OBaTEIbHOMN
NEATSILHOCTH U KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIAH PEMICHUS] MPOOJEMBI C YYETOM HUMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIH;

JaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacIIMpATh PAMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHIH;

JIeNnaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pPelleHHUE;

22



OLICHHUBATh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO HIMPOKOW 3PYIUIMHU B Pa3HbIX
o0nacTax 3HaHWM, TMOCTOSHHO TOBBIIIATH CBOW 0Opa30BaTEeNbHBIM W KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalllssM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJA/IeTh HaBbIKAMM I103HABATEIbHOM pe(ieKcHH KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJIb30BAThH
npu€mbl peIeKCUU 1JIs OLIEHKHU CUTYyalluH, BEIOOpAa BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

[IPUHUMATh MOTUBBI U @pTYMEHTHI IPYTUX [IPU AHAIU3E PE3YIIbTAaTOB JEATEIBHOCTH.

IIpunsiTue cedst M Apyrux:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX ITPU AHAJIU3E PE3YJIBTATOB JACATEIBHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pPa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTOro YEIOBEKa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie pe3ynabTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha 0a30BOM
YpPOBHE BKJIIOUAIOT crienuduyeckue s yueOHoro mpeamera «buojorus» HaydHbIC
3HaHMS, YMEHHUS M  CIOCOOBI  JEHCTBUM 1O  OCBOCHHIO, HWHTEpPIPETAIUU
U TpeoOpa3oBaHUIO0 3HAHWM, BHUJBI JCSITEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUSA U
NPUMEHCHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CHUTYallUsX, a TaKXKe€ B PEATbHBIX
JKU3HCHHBIX CHUTYaIlMsAX, CBS3aHHBIX ¢ Owuonorueir. B mporpamme mnpeamMeTHbie
pe3yabTaThl MPEACTaBIEHBI MO roJaM 00yUYeHHUS.

[IpenmeTHBIC pe3yabTaThl OCBOEHUS yueOHOTo penmMera «buonorus» B 10 kiacce
JIOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME Hay4YHOTO 3HAHMS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpPa U HAyYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
OWONOroB B pa3BUTHE OWONOTHHM, (PYHKIIMOHAIBHOW TPAaMOTHOCTH  YEJIOBEKa
JUTSL PEIICHUS KU3HEHHBIX 3a7a4;

YMEHHE PACKpPBIBATh COJAEpKaHHE OMOJIOTMUECKUX TEPMHHOB M MOHATUMN: JKU3HbD,
KJIETKa, OpraHu3M, MeTa00au3M (0OMEH BEIIECTB M MPEBPAILCHUE dHEPTHH ), TOMEOCTa3
(camoperymsius), YpOBHEBas OpraHM3aIMs >KUBBIX CHCTEM, CaMOBOCIIPOHM3BEICHHE
(penpoayKuusi), HACJIEACTBEHHOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE u3JlaraTb  OHOJIOTWYEeCKHEe Teopuu  (KJIETOYHas, XpPOMOCOMHas,
MyTallMOHHAsI, LEHTpaJIbHAs JI0rMa MOJIEKYJIApHON Ouosorun), 3akonsl (I'. Mennens,
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T. Moprana, H.1. BaBunoBa) u ydyeHus (0 HEHTpax MHOTO00pa3usi U MPOUCXOKACHUS
KylIbTypHBIX pactenuit H.VM. BasuioBa), ompenensiTb TpaHHUIbl UX NPUMEHUMOCTHU
K )KUBBIM CHCTEMaM;

yMEHHUE BIAJCTh METOJaMH HAyYHOTO TO3HAHHUA B OWOJOTMU: HaOIIOJIEHUE
U OMHCAHWE J>XHUBBIX CHUCTEM, TPOIECCOB W SBICHUW, OpraHU3AlMS W TMPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBIDKCHHE TUIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH
MEXIy HCCIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHHWE TMOJYyYEHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHSATHUH, TECOPUUW W 3aKOHOB, YMCHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHHH MOJYyYCHHBIX PE3yIhTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIC TMPU3HAKKM BHUPYCOB, KIETOK MPOKAPHOT
U DyKapuoT, OJHOKJICTOYHBIX ¢ MHOTOKJIETOYHBIX OPraHWU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBPAIICHUS SHEPTHMH B KIETKe, ()OTOCHHTE3a,
MIACTHIECKOTO U DHEPTETUIECKOTO oOMeHa, XEMOCHHTE3a, MHUTO3a,
Mel03a, OIUIOAOTBOPEHUS, PA3MHOKCHHS, HWHAWBUAYAILHOTO pAa3BUTHS OpTaHU3Ma
(oHTOTEHER);

YyMEHUE TPUMCHATHh TOJYYCHHBIC 3HAHUA JJII OOBSICHEHUS OWOJIOTHYCCKUX
MIPOIIECCOB | SBJICHUM, JIJISl IPUHSATHS MPAKTUICCKUX PEIICHUHA B MIOBCETHEBHON JKU3HU
C IIETBI0 OOeCTIEYeHHS OE30TTaCHOCTH CBOETO 3/I0POBbSI 1 37I0POBBS OKPYKAIOITUX JTFOICH,
COOJIIOZIECHNST HOPM TPaMOTHOTO TIOBEJCHUS B OKPYKAIOIICH NPHUPOJHON cCpene,
MOHMMaHUE HEOOXOMUMOCTH HCITOJIB30BAHUS JOCTIKCHUHU COBPEMEHHOW OHMOJIOTHH U
OMOTEXHOJIOTHH 711 PAIIHOHATILHOTO TPHUPO/IOTIOIB30BAHUS;

YMEHHUE peIlaTh JIEMEHTAPHBIC T€HETHYCCKHE 3aadll Ha MOHO- M JUTHOPUIHOE
CKpElIMBaHue, CIICTUVICHHOE HAacJeI0BaHue, COCTaBIIATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUS TSl PECKa3aHus HACICIOBaHMSI TIPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITOJTHATE JIA0OPATOPHBIC M MTPAKTUYECKHE PAOOThI, COOIIOATh MPaBHIIa
pu paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHKEM;

yMEHUE  KPUTUYECKH  OICHHBAaTh U  HHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOUYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS M3 PA3THMUHBIX
HMCTOYHUKOB (CpeICTBa MAaccOBOW HH(OpPMAIlUM, HAYYHO-TIOMYJSPHBIE MaTepUaIb),
OTUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEIOBaHWNA B  OHWOJOTUH, MEIUIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OMOJOTHYECKYI0 MH(POPMAIIMI0O M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIOJb30BaTh
MOHSATUIHBINA ammapaT OMOJIOTHH.

[IpeameTHble  pe3ylbTaThl  OCBOEHUA  yueOHoro mnpeamera  «buosorus»
B 11 kJacce J0JDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI
MUpa M HAyYHOTO MHUPOBO33PEHHUSA, O BKIIAJE POCCUMCKUX M 3apyOEkKHBIX YUEHbBIX-
OMOJIOrOB B pa3BUTHE OHWOJIOTMM, (PYHKIMOHAIBHOW TIpPaMOTHOCTHM  YeJIOBEKa
JUISl pEILEHUS )KU3HEHHBIX 33/1a4;
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YMEHUE PACKphIBATh COJEp)KaHWE OWOJIOTHYECKUX TEPMHUHOB W TIOHSTHH: BUI,
NOMyJsiliig, TeHOGOHA, SBOJIOLUUS, JBIXKYyIIME CUIbl ((aKTOphl) 3BOJIOLMH,
MPUCTIOCOOJICHHOCTh ~ OPTaHMW3MOB, BHA000pa30BaHUE, OSKOJIOTHYECKUE (HaKTOPHI,
HKOCUCTEMA, MPOIYIIEHTHI, KOHCYMEHTHI, PEAYIICHTHI, IIEMU MMUTAHUS, DKOJOTHIECKas
nMpaMujia, OuoreoreHos, onocdepa;

YMEHUE M3J1arath OWOJIOTHYECKHE Teopuw (dBojtonoHHas Teopus Y. J[apBuHa,
CUHTETHUYECKasi TEOpUs DBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxonctBa K.M. boapa, depenoBaHus TIIaBHBIX HANpPaBICHUW MW IIyTE€H HBOJIIOLHAH
A.H. CeseprioBa, yuerus o 6uochepe B.M. BepHanackoro), onpeaensiTh TPaHUIBI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BIAJETh METOJaMH HAyYHOTO TIO3HAHWS B OWoOJOrMu: HaOIIOICHUE
U OINHCAHWE >KMUBBIX CHUCTEM, MPOIECCOB U SBJICHUW, OpraHU3alMs W TMPOBEICHUE
OMOJIOTUYECKOTO HJKCIEPUMEHTA, BBIJIBIDKCHHE TUIIOTE3bl, BBISIBICHUE 3aBUCHMOCTH
MEXIy HCCIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHHUE IOJYyYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX TMOHSATUN, TECOPUHA U 3aKOHOB, YMEHHE JIeJaTh BBIBOJIbI
Ha OCHOBAHHH MOJYyYCHHBIX PE3yIhbTaTOB;

YMEHUE BBIJICIATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJSALNUMA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OHOIrEOIICHO30B U
IKOCHCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOW M3MEHUYHUBOCTH, ECTECTBEHHOTO
ot0opa, BU1000pa30BaHus, IPUCTIOCOOICHHOCTH OPTAaHU3MOB, JIEHCTBHSI SKOJIOTUYECKUX
(GaKTOpOB HA OPTraHMU3MBI, MEPEHOCA BEIIECTB M IOTOKAa DHEPTUU B IKOCHUCTEMAX,
aHTPOITOTCHHBIX N3MECHEHHI B YKOCUCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOreoXMMHUUYECKUX IUKIIOB B Onocdepe;

yMEHUE TPUMCHATHh TIONYYCHHBIC 3HAHUSA I OOBSICHCHUS OHOJOTHYECCKUX
MPOIIECCOB U SIBJIICHUM, JIJISl IPUHATUS MPAKTUYECKUX PEIICHUI B MIOBCETHEBHOM KU3HU
C IeNbI0 o0ecnedeHust 6€30MacHOCTH CBOETO 370POBbS U 3/I0POBbSI OKPY>KAIOIIUX JIFOJIEH,
COOJIIOJIECHNST HOPM TPaMOTHOTO TIOBEJCHUS B OKPYXKAIOIICH NPHUPOTHOU Cpere,
MOHMMAaHUE HEOOXOAMMOCTH MCTIOIb30BAHUS JOCTHKEHUN COBPEMEHHON OMOJIOTUN IS
PaIMOHAIBHOTO TTPUPOOTIOIH30BaAHNS;

YMEHUE pemaTh 3JIEMEHTApHbIC OHOJOTMYECKHE 3a/Jadd, COCTaBIATH CXEMBI
MEPEHOCa BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUsA);

YMEHUE BBIMOJIHATH JTJA0OPATOPHBIE U TIPAKTUYECKHE pabOThHI, COOIIOAATh MpaBUiia
pu paboTe ¢ yueOHbIM U 1a00pPaTOPHBIM 000PYIOBAHHEM;

YyMEHUE  KPUTHYECKH  OICHMBAaTh W  HMHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTHYECKOTO COJIepKaHMs, BKIIOUYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3TMYHBIX
HMCTOYHUKOB (CpeICTBa MAacCOBOW HH(OpMAIUU, HAYYHO-TIOMYJSPHBIE MaTEpUaIb),
paccMaTpuBaTh ri00aabHbBIC AKOJIOTHYCCKUE MPOOIEMbI COBPEMEHHOCTH, (P OPMHPOBATH
10 OTHOIIICHUIO K HUM COOCTBEHHYIO TIO3UIINIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001as
OMoNIoTNYeCKy0 MH(POPMAIMIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUIHBINA ammapaT OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosaunue
No KommuectBo OCHOBHEIE BUBI JIEITEIILHOCTH
pa3aeaoB U TEM [IporpamMmmHoe coaepxkanue
n/n 4acoB oOy4Jaronmxcs

y4eOHOTro IpeameTa

Tema 1. buoJiorusi Kak HayKka

1.1 | buonorus B cucteme 1 buonorus kak Hayka. CBsi3u OUOIOTHU PackpriBath copepkaHue TEPMHUHOB H
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMU U MOHSITUIA: HAYyYHOE MUPOBO33PECHHE,
JIPYTUMHU €CTECTBEHHBIMU HayKaMH, Hay4YHas KapTHHA MUPA, HAYYHbIH METOJ,
dbunocodueit, peaurueit, STUKOMH, ranoTesa, Teopus, METOAbI
3CTETHKOM U paBoM. Pois Guonoruu MCCICAOBAHMA.
B hOPMHUPOBAHHH COBPEMEHHOI HAYYHOI XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
KapTUHBI MuUpa. CuctemMa OMOJIOTHICCKUX ©€ MECTO H pOJIb CPEIH JIPYTHX
€CTECTBEHHBIX HayK. [lepeuncisars
Hayi. pazzienbl OMOJIOTUH B COOTBETCTBUE
Aemoncmpayuu: C OOBEKTaMH H3Yy4YEHUS.
Hopmpemu: 1. lapsum, 1. Menpen, HasbiBaTh BakHEHIINE OTpaACIU
H. K. Konbnos, Jix. Yorcon n @. Kpuk. | 6y norveckux snanmii n 3a/1a4H,
Tabnuywvl u cxemvl: «MeTObI TO3HAHUS crosmme mepes Guosorueit XX .
YKUBOU TIPUPOJIBD)
1.2 | Metoapl mo3HaHUS 1 MeTo1b1 MO3HAHUSI )KUBOM TTPUPOIBI PackpeiBaTh coaep:kaHe TEPMUHOB U

YKABOW TIPUPOIBI

(HabsrofieHue, YIKCTIEPUMEHT, OMMCAHMUE,
HU3MEpeHue, Ki1acCupuKaImsi,
MOJICJTMPOBAHUE, CTATHCTHYCCKAs
00paboTKa JTaHHBIX).

Jemoncmpauuu:

MOHATUI: HAYYHBIA METOJI, METOBI
HUCCIIEeIOBaHM.

XapakTepu30BaTh OCHOBHBIE METOIbI
TTO3HAHMS )KHBOW MPHUPOIBI: HAOIIOICHHE,
AKCIIEPUMEHT, ONHUCAHUE, U3MEPEHNUE,
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Tabauywl u cxemvt: «MeTOABI TO3HAHUS
YKUBOU MPUPOIBI».

Jlabopamopnwle u npakmuyeckue
pabomol:

[IpakTuueckas padora Ne 1.
«/cnonb30BaHUE pa3NIMYHBIX METOIOB
IPU U3y4eHUH OUOTOTHYECKUX
00BEKTOBY

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTaThCcTUYecKasi 00padoTKa JaHHBIX

HToro uacoB o teme

2

Tema 2. dKuBble cucreMbl U

X OpraHu3anus

2.1

buonornueckue
CHUCTEMBI, IPOLIECCHI
Y UX U3YYEHUE

1

XKuBble cuctemMbl (OMOCHCTEMBI) KakK
MpeAMET U3ydeHHsI OMOJIOTHH.
OTnu4ne KUBBIX CUCTEM

OT HEOPTaHUYECKOW ITPUPOIBI.
CgoiicTBa OMOCHUCTEM U UX
pazHoobOpasue.

YpoBHU OpraHu3aIuu OHOCUCTEM:
MOJICKYJISIPHBIN, OPTaHOUTHO-
KJIETOYHBIN, OPraHU3MEHHBIH,
TOMYJISAIIHOHHO-BHUI0BOMH,
AKOCHUCTEMHBIH (OUO-T€OIEHOTHYECKUH),
Oonoc@epHbI.

Hayxku, nzygaromue 6mocucTeMbl
Ha pa3HBIX YPOBHIX OpPTaHU3AIUH.
Hemoncmpavuu:

Tabnuywl u cxemvt: «OCHOBHBIE
IIPU3HAKU KU3ZHW», «YPOBHU

PackpbiBaTh coJiep>KaHUE TEPMUHOB U
TIOHSATHM: CHCTEMa, OMOJIOTHYCCKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
0OMEH BEIIECTB, pa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
HW3MEHYUBOCTb, PA3APAKUMOCTD,
JSHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy KU3HU (OMOCUCTEM).
XapaxkTepu3oBaTh MPUHITUTIBI
OpraHu3aluu OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSAI0YEHHOCTb,
CaMOpETyJISILUS, UEPAPXUYHOCTD.
IlepeuncnsaTh yHUBEpCAIBbHBIE CBOMCTBA
YKUBOT0: €IMHCTBO XUMHYECKOTO
COCTaBa, pa3apaKuMOCTh, JBUKECHHUE,
rOMEO0CTa3, pOCT U Pa3BUTHE,
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OpraHM3aIK KUBOUIPUPOIBD).
Mopens monekynsl JTHK

HACJIEICTBEHHOCTD, H3MEHUNBOCTD,
ABOJIIONMS (MIPUCTIOCOOICHUE

K U3MCHSIONTUMCS YCIIOBHSIM).
[IpuBoANTH MPUMEPHI OMOCHUCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUU U
CpPaBHUBATH MPOSBIICHUS CBONCTB
YKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIC ITPOIIECCHI,
MPOTEKAIOIINEe B OMOCUCTEMAX:

0OMEH BEIIEeCTB U MPEBpaIlCHUE
OHEPTUH, CAMOBOCITPOU3BEICHHUE,
caMOPETYJISLINS, Pa3BUTHE.

CoOmroath mpaBuiia OepeKHOTO
OTHOIICHHS K KUBOU TPUPOJIC

HToro uacoB o teme

1

Tema 3. XuMu4ecKkuii COCTaB U CTPOEHHE

KJICTKH

3.1

XUMHYECKHUIH COCTaB
KJeTku. Boma u
MHHEPAJIbHbIE COU

1

XUMHUYECKHUHN COCTaB KJIECTKH.
XHUMHUYECKUE DJIEMEHTHI:
MaKpO3JIEMEHThI, MUKPODJIEMEHTHI.
Bopa u MmuHepanbHbIe BellleCTBA.
DYHKIIUA BOABI 1 MUHEPATBHBIX
BeliecTB B kieTke. [loanepxxanue
OCMOTHYECKOro OajiaHca.
Hemoncmpavuu:

Juazpammur: «Pactipenenenne
XAMHYECKHUX DJIEMEHTOB B HEXKHUBOU
npupoae», «PacrnpeneneHne XuMHIECKUX

PackppiBaTh coqiepkaHre TEPMHHOB

Y TIOHSITUIA: DJIEMEHTBI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JIUTIOJIb, BOJOPOHbBIE CBSI3U;
ruApoduIbHBIE U THIPOPOOHBIE
BEIIECTBA.

JlokaspIBaTh €IMHCTBO JIEMEHTHOTO
CcOCTaBa KaK OJHO U3 CBOMCTB »KHUBOTO.
PacnipenensiTe XUMHUYECKHE IIEMEHTBI
0 TPyMIaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOJIEN.
Tabauywvl u cxemwvr: «Ilepuonnueckas
Ta0JIMIA XUMUYECKUX SJIEMEHTOBY,
«CTpOECHHEMOJIEKYIIBI BOJBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPraHu3Me; XapaKTCpu30oBaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BEISBIATE CBA3B MCXKIY COCTAaBOM,
CTPOCHHUCM MOJICKYJIbI XUMHUYICCKOT'O
COCIHMHCHUA U CTO ®YHKHHHMH B KJICTKC

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHue 6eIKoB. PackpbiBaTh cojepxaHue TEPMUHOB U
CTpOCHHE OEIKOB AMMHOKHCIIOTBI — MOHOMEPHI OCITKOB. MOHATUMN: OEJIKH, TTOJTUMEPHI, MOHOMEPHI,
Heszamenumeble 1 3aMeHHUMBIE AMUHOKUCJIOTHI, TICTITUAHAS CBSI3b,
AMUHOKHCIIOTHI. AMHUHOKHUCIOTHBII MOJIUTICTITU/T, ICHATYPaIlH.
COCTaB. YPOBHU CTPYKTYpBI OCITKOBOU XapakTepu3oBaTh O€JIKU KaK KJ1acc
MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, OpraHUYEeCKUX COCTUHEHUN;
TpPETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KIACCU(PHUIIUPOBATH UX IO CTPOCHUIO
XHUMHUYECKHE CBOMCTBA OEIIKOB. (rmoOynsipHbie U GUOPHILISIpHBIE OCIKN),
buonoruueckue GpyHKIUN OEIKOB. MEPEUUCIISATh U XapaKTepU30BaTh
Jemoncmpavyuu: GbyHKIIUU OEIKOB
Tabnauyvt u cxemovr: «CTpoeHue
MOJIEKYJTBI OEJIKaY.
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKpOTIperapaThl
3.3 | ®epmeHTHI — depMeHTHl — OUOJOTUYECKHUE PackpsiBaTh conepxaHue TEPMUHOB U
ouosnoruyeckue KaTaJIn3aTOPHI. MOHATHI: EPMEHTHI, aKTUBHBIN IIEHTD,
KaTaJIn3aTOPBI Crpoenue (hepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas Celn(UIHOCTb,

cyOcTpatHas crienu(puIHOCTb.
Kodepmentsl. ButamuHBI.
Otnuuust pepMeHTOB

OT HEOPTAaHUYECKUX KaTaTU3aTOPOB.

Ko(epMeHThI, OCTKU-aKTHBATOPHI U
OCJIKN-UHTUOUTOPHI.

Yka3bpIBaTh OTIINYHUSA (PEPMEHTOB

OT HEOPTaHWYECKUX KaTallu3aTOPOB.
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Hemoncmpayuu:

Tabauyer u cxemor: «CTpoeHue
depmeHTay.

Obopydosanue: 000pya0BaHUE
JUTSI TIPOBEJICHUST HAOIIOICHU,
U3MEpPEHUI, SKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabomol:

Jlaboparopnas padota Ne 1. «M3yuenue
KaTAINTUYECKON aKTHBHOCTH
(dbepMeHTOB (Ha IpUMEPE aMUJIa3blI
WJIM KaTanas3bl)»

OOBACHATH poJib (PEepMEHTOB

B (DYHKIIMOHUPOBAHHUHU KHUBBIX CHCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIHE,

B TIOBCEIHEBHOM KU3HU YEIIOBEKA

3.4

VrineBonsl. JIunuabl

VYrieBoibl: MOHOCaxapuibl (TJIH0K034,
pubo03a u ae30kcuprdo3a), Tucaxapuasl
(caxapo3a, JJaKTO3a) U MOJIUCAXaPHUIbl
(kpaxmaJ, TIIMKOreH, 1eJUTI0J103a).
buonornueckue hyHKIIUN yTIEBOIOB.
JIMmuapl: TPUTIIALICPUIBI,
docdonunubl, CTEpOUIBIL.
IMunpodunbHO-THIPOPOOHBIE CBOKCTBA.
buonornueckne QpyHKITUN JTUTTHIOB.
CpaBHeHHE YIJIEBOJIOB, OCIIKOB U
JUTNUAO0B KaK UCTOYHUKOB DHEPTHHU.
Hemoncmpayuu:

Tabauysl u cxemvl: «YTIAEBOIBDY,
«JInnuaey.

Obopyoosanue: 060pyI0BaHNE

PackpbiBath cojiepkaHrie TEPMUHOB U
TIOHATHH: YTJIEBOIbI, MOHOCAXAPH/IBI,

T caxapu/ibl, MOJMCaXapubl, TIIOK03a,
pubo3a, ae30kcuprbdo3a, caxaposa,
JIAKTO3a, MalIbTO3a, IEJUII0JI03a
(keTyarka), Kpaxmal, TITMKOTeH;
JUTUABI, TPUTTUIIEPUAB! (KHPBI, Macia),
dbochomunubl, CTEPOUIBI.
XapakTepu30oBaTh YIJICBOIbI, JIUITH]IBI
KaK KJIACCOPTaHUYECKUX COCTUHEHU.
KnaccudummpoBath yrieBo bl U JIATTHABI
110 CTPOCHUIO; MTEPEUUCIIATh QYHKITUN
YTIIEBOJIOB U JIUTIUIOB.

CxemaTudecku n300pa)kaTb CTPOCHUE
MOJIEKYJT YTJIEBOJIOB, JIUTIHOB
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JUTSI TIPOBEICHUS HAOJIOICHUH,
U3MEPECHH, IKCIIEPUMEHTOB

3.5 | Hyknennossie Hyxneunossie kucnorsl: JJHKu PHK. PackpeiBaTh copepkaHue TEPMHUHOB U
KUCIOThL. AT® Hyxiieorniel — MOHOMEDBI MOHATUHN: IE30KCUPUOOHYKIICHHOBAs
HYKJIEMHOBBIX KHCIJIOT. CTpoeHue u kucnota (JJHK), pubonyknennosas
¢bynaknuu JIHK. Ctpoenue u byHKIIMN kucnora (PHK), nykneorun,
PHK. AT®: ctpoenue u GyHKIUH. MOJIMHYKJIEOTUIHAS LIETIh
Jlemoncmpavyuu: (TOJIMHYKJIEOTHT), KOMIIJIEMEHTAPHOCTb,
Ilopmpemuwi: [1x. Yorcon, ®. Kpuk, ¢bynkuuu JJTHK (xpanenue u nepegayda
M. Yunkunc, P. ®pankius. HACJIEJICTBEHHOW MH(OpMAIUN); BUJIBI
Tabauysl u cxemol: PHK (undopmanmonHas, TpaHcrnopTHas,
«Hyxneunossie kuciotsl; JJHK», pubocomaibHas); aaeHo3uHTpudocdar
«buocunres 6enkay, «CtpoeHue (AT®), makpospruueckas CBS3b.
MouteKyJibl ATD». XapakTepu3upoOBaTh HYKJICHHOBBIE
Obopydosanue: CBETOBOW MUKPOCKOIIL, KHCJIOTBI KAK XUMUYECKUE COCTMHEHUS U
MUKpOIpenapaThl HOCHUTEJIA HACIEICTBEHHON
uHbopmaIum.
OTmeuaTb 0COOEHHOCTH CTPOCHUS
MoJIeKyJI HykienHoBbIX kucioT (JJHK,
PHK) u AT®.
CxemaTHuecku U300paxkaTh CTPOCHHUE
HYKJIEOTHUJIOB, MOJIEKYJI HYKJIEHMHOBBIX
kuciotr, ATD
3.6 | Uctopus u meToapl [uronorust — HayKa O KIIETKE. PackpbIBaTh cosepKaHUE TEPMUHOB U

U3Y4YEHUS KIIETKHU.
Kinerounas teopus

Knerounas teopust — mpumep
B3aMMOJICUCTBUS Uiel U (aKkToOB
B HAYYHOM ITO3HAHUHU.

MOHATHUI: KJIETKA, IUTOJIOT S
PAaCKpBIBATH COAEPKAHUE TOJIOKECHUN
KJIETOYHOU TEOPUHU.
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MeToapl U3y4eHHS KIETKH.
Hemoncmpayuu:

Ilopmpemui:

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

M. lInennen, K. bap, P. Bupxos.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu

KJICTOK, ITOJIYYCHHBIC C IIOMOIIIBIO
CBCTOBOI'O U 3JICKTPOHHOI'O MHKPOCKOIIa

[lepeuncrnaTh u XapakTepU30BaTh
OCHOBHBIC METOJIbI U3YUYCHUS KICTKHU:
(IpUTOTOBIIEHUE CPE3OB,

OKpaIIMBaHUE, MUKPOCKOTIMPOBAHHE,
1eHTpudyrupoBaHue, KyJIbTUBUPOBAHNE
KJICTOK M TKaHEH)

3.7

Knerka
KaK [1eJIOCTHAasd
JKUBasg CUCTEMA

Knerka xak nemoctHas ;kuBasi CUCTEMA.
OO6mre MpU3HaKU KIETOK: 3aMKHYyTast
HapykHas MeMOpana, moJiekyJbl JJHK
KaK F€HETUYECKUH anmapar, cucreMma
cuHTe3a Oenka. TUIbl KIETOK:
AYKApPUOTHUYECKAd U MPOKAPUOTUYECKASL.
Oc00EeHHOCTH CTPOCHUS
IIPOKAPUOTUYECKOUN KIIETKHU.

Krnerounas crenka 6axrepuii. CTpoeHue
AYKAPUOTUYECKOMN KJIETKH. OCHOBHBIE
OTJINYMS PACTUTEIIBHOM, J)KUBOTHOM U
rpubHO# KieTku. [loBepxHOCTHBIE
CTPYKTYpPHI — KJIETOUHAsl CTCHKA,
TJIMKOKAJIUKC, UX (QYHKIIUH.
[Tnazmatnyeckas MemOpaHa, ee CBOMCTBA
U QYyHKUHH.

PackpeiBaTh copepkaHre TEPMHUHOB U
NOHATUMN: KJIETKH (3yKapuOTHYECKas,
MPOKapUOTHYECKas ), IJIa3MaTHYeCKas
MeMOpaHa (I1a3ManeMma), IMKOKAJIUKC,
TPAHCIIOPT BEIIECTB (MMaCCUBHBIN,
aKTUBHBIN), 3HAOUUTO3 ((arouuTos,
MUHOIIUTO3), K301IUTO3, KJIETOYHas
CTEHKa, HYKJICOU.

CpaBHUBaTh MEXTy COOOM
9YKApUOTUYECKHE U IPOKAPHOTUUECKUE
KJIETKH; OTMEYaTh CXOJICTBO U PA3IAYHUSI
B CTPOCHHUM KJIETOK OaKTepud,
YKUBOTHBIX, PACTEHHUI U TpUOOB
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Hemoncmpayuu:

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

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

P. Bupxos.

Tabauywt u cxemolr: «CTpoeHue
AYKapUOTUUYECKOU KIeTKn», «CTpoeHue
KUBOTHOU KIETKW», «CTpoeHune
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKH.
Obopydosanue.: CBETOBOM MUKPOCKOTI,
MUKPOIIPENAPAThl PACTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

Ctpoenue
YKAPUOTHYECKOU
KJIETKU

[MuTonnasma u ee OpraHoOU/IbI.
OnHoMeMOpaHHbBIE OPTaHOUIbI KIIETKHU:
OIIC, anmapat ['onb1KH, TU30COMBI.
[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHAPUH, TUTACTUJIBI.
[TpoucxoxieHre MUTOXOHIPUI 1
niactul. Bugsimnactua.
HemeMmOpanHbie opraHOUAbI KJICTKU:
pUOOCOMBI, KJIETOUHBIN TEHTP,
HEHTPUOIH, PECHUYUKH, )KTYTUKH.
OYHKIIMU OPTraHOUIOB KJIETKH.
Bxirouenus.

S npo — perynsaTopHbIN HEHTP KIETKH.
CrpoeHnue snpa: siepHas 000JI09Ka,
KapuoIia3Ma, XpoOMaTHH, SPBIIIKO.

PackpriBaTh conepkanue TEPMUHOB H
MOHATHI: IIUTOIIa3Ma, OPTaHOU B,
sHjoIIa3mMatuueckas ceth (O11C),
anmnapart ['oJIb/K1, TM30COMBI, BaKyOJIb,
MUTOXOHAPHH, TJIACTUJIBI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH
HEeHTp (LIEHTPOCOMA), PECHUUKH,
KTYTUKH, BKIIOUCHUS, SAPO, siAepHas
000J104Ka, KapuoIjia3Ma, XpOMaTHH,
STIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE SYKAPUOTHICCKOM
KJIETKH 110 U300pKCHUSIM U

Ha MHUKpPOIIperaparax;
KJIaCCU(ULIMPOBATH OPTAHOUIbI
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XpoMOCOMBI. TpaHCOPT BELIECTB

B KJIETKE.

Hemoncmpayuu:

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

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

P. Bupxos.

Tabauywl u cxemor: «CTpoeHue
AYKapUOTUUYECKOU KIETKN», «CTpoeHune
KABOTHOM KJIETKN», « CTpOEHHE
PacCTUTENIBHOU KIETKW», «CTpoeHue
IPOKAPUOTUYECKON KIIETKW,
«Crtpoenue saapa KIETKN.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKpOMpenapaTsbl pACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnvie u npakmuueckue
pabomur:

JlabopaTopnast padorta Ne 2. «M3yuenune
CTPOCHHUSI KJIETOK PAaCTE€HUH, )KUBOTHBIX U
OakTepuil moJ MUKPOCKOTIOM Ha TOTOBBIX
MUKpONpenaparax U UX OMNHUCAHUE)

B 3aBUCHMOCTH OT OCOOEHHOCTEN HX
CcTpoeHHsI (OAHOMEMOpaHHBIE,
nBymMeMOpaHHbIE, HeMeMOpaHHbIE);
OIUCHIBaTh (PYHKIIMU KaXkJI0T0O
OpPraHOU/A B KIIETKE.
XapakTepu3oBaTh KJIETOYHOE SIAPO KaK
MECTO XpaHEHHs, repenayn (yaBOCHUE
XpPOMOCOM) U peau3aiuu
(TpaHCKpHUIILIMS ) HACJIEICTBEHHOU
uH(pOpPMaLUU KIETKU.

[lepeunciATh U ONUCHIBATH KOMIIOHEHTHI
a1pa U ux QyHKUUY;

CxemMaTH4HO U300paXkaTh CTPOCHUE
PaCTUTENBLHOU U )KUBOTHOM KJICTKHU.
OOBACHATH OMOIOTMUYECKOE 3HAUCHUE
TPAHCIIOPTA BEILECTB B KIIETKE

HTtoro yacos mo Teme 8

Tema 4. ZKu3zHeneATeJIbHOCTD KJIETKHU

4.1 | OOMeH BelIecTB. 2 OOMeH BelecTB, WK META00IH3M. PackpriBaTh conep:xaHue TEPMUHOB U
[InacTrueckuii Accumuiianus (TUIACTUYECKUT 0OMEH) MOHSATUIN: OOMEH BEIIECTB U
oOMeH. DOTOCHHTES. U TUCCUMMIIALIMS (SHEPTeTHUECKUI npeBpalleHne YHeEpruu (MeTadonu3M),
XeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI €IMHOTO ACCUMMJISALIUSA, TNIACTUYECKUI OOMEH,
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npolecca Meradonu3mMa. Poib 3akoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B OHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubiii. Poib hepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUU
JHEPruu B KiIeTke. POTOCUHTES.
CaetoBasi 1 TeMHOBas ¢a3bl
doTocuntesa. Peakiuu ¢porocunTesa.
DddhexTuBHOCTH (HOTOCHHTE3A.
3HavyeHue (HOTOCUHTE3a JJIS )KU3HU
Ha 3emuie. BiausiHne ycinoBuid cpesl
Ha (POTOCUHTE3 U CIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHUN.

XeMOCHHTE3. XEMOCHHTE3UPYIOIINE
OakTepuu. 3HaUCHHE XEMOCHUHTE3a
JUIS 5KU3HU Ha 3emuie.
Hemoncmpavuu:

Ilopmpemuwi: K. A. Tumupsses.
Tabauywl u cxemol: «XITOPOILIACTY,
«DOTOCUHTE3)

JACCUMMWISIIUSA, SHEPTETUYECKHUI OOMEH,
dhorocunTe3, HOTONIN3,
dhochopunupoBanue, MEPeHOCUNK
MPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTES, MPOLECCHI,
MIPOTEKAIOIIUE B CBETOBOW U TEMHOBOM
dbaze.

BbISIBISITE MPUYHMHHO-CIEJICTBEHHBIC
CBSI3U MEXK/1y MTOTJIOIIEHUEM COJTHEYHOMN
SHEPIUM XJIOPOPHUIIOM U CUHTE30M
Mosekya ATO.

CpaBHUBATh HCXOJHBIE BEIIECTBA,
KOHEUHbIE TPOAYKTHI U YCIIOBUS
IIPOTEKAHUS PEAKIIMHA CBETOBOU U
TEMHOBOH (ha3bl (POTOCHHTE3A;
CpaBHUBaTh POTOCUHTE3 U XEMOCHHTE3.
OueHuBath 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JJIsl )KU3HU Ha 3emiie

4.2

DHepreTU4ecKuit
obmeH

DHepreTudeckuii 0OOMEH B KJIETKE.
PacmieniieHue BemecTB, BhIJCICHUE U
AKKyMYJIMPOBAHUE SHEPTHUH B KIIETKE.
DTarbl HEPreTHYECKOro 0OMeHa.
I'mukonu3. bpoxxeHnen ero BUbI.

PackpriBaTh conep:kaHne TEPMUHOB U
MOHSTHI: SHEPreTUYECKUl 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEHHE,
CIIUPTOBOE OpOXKEHUE, OUOTOTHYECKOE
OKHCIIEHUE, KJIETOYHOE JbIXaHUE,
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Kucnopongnoe okucnenue, nim
KJIETOYHOE JbIxaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IPHEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.
Hemoncmpayuu:

Tabnuywvl u cxemol: « TUTIBIIATAHUS,
«Metabonuzm», « MUTOXOHAPHUSY,
«OHEpreTuYecKuii 0OMeH»

JTUCCUMIIIALINSA, (PepMEHT.
Xapaktepu3oBaTh 0OMEH BEILIECTB U
MpeBpalleHUe SHEPTUH (META00IIN3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncnaTb 0COOEHHOCTH
TUTACTUYECKOTO U SHEPTETHUECKOTO
oOMEeHa B KJIETKE; yCTaHABIUBATh
B3aMMOCBSI3b MEXIY HUMH.

Pa3znuyarh THIIBI OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpOodHBIN.

OnuchIBaTh ATAMBl JHEPTETUYECKOTO
oOMeHa (IOArOTOBUTENbHBIH,
OECKUCTIOPOIHBIN, KUCIOPOIHBIN)

U CPaBHHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh PEaKIMK ININKOIN3a,
Opo’keHUs1, KIIETOYHOTO JIbIXaHUS;
BBISIBJISITH IPUYMHHO-CIICCTBCHHBIE
CBSI3M MEX]y TJIMKOJIN30M, KJIETOYHBIM
JIIXaHUEM U CUHTE30M MOJEKYITATO.
CpaBHuBaTh 3¢ (HEKTUBHOCTh
OECKHCIOPOTHOTO U KHUCIOPOIHOTO
ITANoB

4.3

buocunTes Oeska

Peaknuu MaTpudHOTO CMHTE3A.
I'enetnueckas unpopmarms u JHK.
Peanuzanus renetnyeckon
uH(pOpMAaIUH B KIIETKE.

PackpriBaTh cojiep:kaHre€ TEPMUHOB
U NOHSATHUHU: T€H, TCHETUYECKUU KO,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCIALMS, KOJIOH, aHTUKO/JIOH,
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I'eneTnueckuii Ko MEro CBOMCTRBA.
TpaHCKpHUIILIUS — MATPUYHBIN CUHTE3
PHK. Tpancnsauus — OuocuHTe3 Oenka.
Oransl Tpancisauuu. KogupoBanue
aMHUHOKHUCJIO0T. Pons pubocoms
OuocuHTE3€e OciKa.

Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbos.

Tabauyet u cxemsvi: «Ctpoenne JJHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE TCHAY,
«Cunres 6enkay, «Permmkanus JJTHK»,
«['eHEeTHUECKUI KO,

Obopydosanue: MOEIN- aNITTUKAIIUN
«Y nBoenue IHK u Tpanckpunuus»,
«brnocunTe3 OeIKay

pubocoma, IeHTpaIbHas 10TMa,
MOJICKYJIIpHAst OMOJIOTHSI.

Onpenensarb CBOWCTBA T€HETUYECKOTO
KoJla (TPUIIETHOCTh, OJTHO3HAYHOCTb,
BBIPOXKICHHOCTh, YHUBEPCATLHOCTD,
HENEPEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuceIBaTh 3Tanbl peasin3aluu
HACJIeICTBEHHON MH(GOPMAIINH B KJIETKE.
CpaBHHBaTh pEAKIMH MAaTPUIHOTO
cuntezaMosekyn PHK u Genka B kieTke

4.4

Hexknerounsie
(bOpMBI KU3HU —
BHUPYCBI

HexkneTounsle GopMbl )KU3HU — BUPYCHI.
HcTtopust OTKpBITHS BUPYCOB

(. Y. UsanoBckuit). OcobeHHOCTH
CTPOEHHUSA U dKU3HEHHOIO IIUKJIa BUPYCOB.
bakrepnodaru. bonesnu pacrenuit,
KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIC
BUpycaMu. Bupyc ummyHoaeduumra

yenoBeka (BUY) — BozOyautens CITN la.

OOparHast TpaHCKPHIIIIHS, peBepTa3a u
unTerpasa. [lpodunakruka
pacnpocTpaHEHUsT BUPYCHBIX
3a001eBaHUM.

PackpeiBaTh conepkaHne TEPMHHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHUSA, KaIlCUI,
O6akTepuodar, BUpyc UMMYyHOe(HUIIUTA
yesioBeka (B 1Y), oHKOreHHbIe BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOUHYIO (hOpPMY KU3HH;
O0COOEHHOCTH CTPOEHUS U
KU3HEACSITETLHOCTH BHPYCOB.
OnuceIBaTh )KHU3HEHHBIHN MK BUPYCOB
UMMYHOJCHUIITA YETIOBEKA; pa3IndaTh
Ha pucyHkax BTM ((Bupyc TabauHoit
MO3aukH), bakrepuodar, BAUY.
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Hemoncmpayuu:

Ilopmpemui: 1. 1. IBaHOBCKHIA.
Tabauyvt u cxemwvi: «Bupychb»,
«bakrepuodarm»; «CrpoeHue u
*Ku3HEeHHbIN nuKI Bupyca CITN1a,
Oaktepuodaray.

Obopyodosanue: MOACIb CTPYKTYPbI
JHK; MmarauTHast MoJIeIb-anTuIMKaIUs
«CTpoeHHE KIETKU»

OOG0CHOBBIBATH U COOIIOIATH MEPHI
pO(UIAKTUKN PACTIPOCTPAHCHHSI
BHUPYCHBIX 3a00JIeBaHUH
(pecniupaTopHbIe, KEITyI0YHO-
KHIIIEYHBIC, KIICTEBON dHIIS(DAITHUT,
BUY-undexius)

Hror

O 9aCOB II0 TEMC

6

Tema S. Pa3MHOKeHHe W MHAMBHUAYAJbHOE pa3sBUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIeTKU. [lenenue
KJICTKU. MuTo3

1

KneTouHsbIit UK, WK )KU3HEHHBINA ITUKJIT
kieTku. MHTepdasza u MUTO3.
[Tpomneccel, npoTekaromue B uHTepdase.
Penukanus — peakuusi MAaTpU4HOTO
cunte3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{utonoruueckue OCHOBBI pa3MHOKEHUS
Y UHJAUBUIYAJIBHOTO Pa3BUTHS
OpraHu3MoB. [lefeHune KIETKH — MUTO3.
Craaun muto3a. [Iporeccs,
MPOUCXOIAIINE HA PA3HBIX CTAIUIX
MHTO3a. brosIornueckuii CMbICI MUTO3A.
[Iporpammupyemasi ruGesnb KIETKH —
aroInTo3.

PackpeiBaTh coaep:kaHre TEPMUHOB U
MOHSTUN: KJIETOYHBIN UK, HHTEp(da3a,
pEeNYIUIMKALINS, XPOMOCOMa, KAPUOTHIL,
rarnjJIoONIHBINA, TUIJIOWIHBIN
XPOMOCOMHBIN Ha0Op, XpOMATH/IBL;
MHTO3 €ro cTaauu: npodasa, meradasa,
anadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN LIUKIT KIETKH;
MEePEUYUCIIATh U XapaKTepru30BaTh
MEePUOAbI KJIETOYHOTO IUKJIA,
CpaBHUBATbH UX MEXKTY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTraHNW3MOB, CPABHUBATh
XPOMOCOMHbBIE€ HA0OPBI KJIETOK.
CpaBHUBATH CTaJAUU MUTO3A.
PaznuyaTh Ha MUKpoOIIpenaparax
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Hemoncmpayuu:

Tabauywl u cxemovl: «KIeTOUHBIN UK,
«Pernmukanusa JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHast
MOJIETb-anIIuKanus «JlereHue KIeTkmny;
moxens JJTHK.

Obopyodosanue: CBETOBOM MUKPOCKOIT 1
Mukponpenapat «Kapuokrunes B KieTKax
KOpEUIKA JIyKay.

Jlabopamopnsie u npakmuueckue
pabomol:

JlabopaTtopHast pabota Ne 3.
«Habmroienre MuTo3a B KIETKax
KOHUYMKA KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Y PUCYHKAaX CTaJuy MUTO3A.
PackpsiBaTh OMOJIOTMYECKUI CMBICIT
MHTO3a

5.2

dopmbl
Pa3MHOXKEHHUS
OpraHu3MOB

®opMbI pa3MHOKEHUSI OPTaHU3MOB:
Oecrosioe U MOoJIOBOE.

Bust 6ecrionoro pa3sMHOXKEHUS:
JieJICHUEe HAJIBOE U TTIOYKOBAHKUE OJHO-
¥ MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE,
BETE€TaTUBHOE PAa3MHOKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYCHHE
JUISICETIEKITU U,

[TosioBOE pa3MHOKEHHUE, IO OTINYNS
oT GecroJoro.

Jemoncmpavuu:

PackpeiBaTh copepkaHle TEPMHUHOB
Y TIOHATUI: PA3MHOXKEHUE, KJIOH,
MOJIOBBIE KJIETKH (TaMEThI),
ANIEKIIETKA, CIEPMATO30H/l, 3UT0Ta,
JIEJIEHHE HAJIBOE, IOYKOBAHUE,
crnopyJisnus, pparMeHTarus,
BEr€TaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOXEHUE, ONBUICHHE,
JIBOITHOE OIJIOJIOTBOPEHUE, TTOJIOBBIE
JKeJe3bl, CCMCHHUKH, SIMYHUKH,
OTUIOJIOTBOPEHUE (HAPYKHOE,
BHYTPEHHEE).
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Tabauyst u cxemvt: «DOPMBI
Pa3MHOKEHUS OpPraHu3MOBY, «J[BoitHOE
OIJIOJIOTBOPEHUE YIBETKOBBIX
pacTeHun», «/lenenue KieTku
Oaktepun», «BereraTuBHOE
pPa3MHOKEHUE pacTeHui», « CTpoeHue
MOJIOBBIX KJIETOK»

XapakTepu3oBaTb 0COOCHHOCTH

¥ 3Ha4YeHHE OECTOJI0r0 U MOJI0BOTO
CIIOCOOOB Pa3MHOKEHUHI.

Briaensate BUIBI OECTIONOTro
Pa3MHOKEHUST; BBISIBIIATH B3aUMOCBSI3H
Mex1y hopMaMu U CriocodaMu
Pa3MHOXEHUS, U UX OMOTOTHIECKUM
3HAYCHHUEM.

Brangets mpuémaMu BETeTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX PaCTCHUN
(Ha mpuMepe KOMHATHBIX ).
XapaKTepru30BaTh MOJIOBHIC KIICTKH:
STUTICKJICTKH, CIIEPMATO30HU/IbI;
BBISIBIIATH OCOOCHHOCTH

UXCTPOCHUS

5.3

Metios

Meiios. Ctaguu meiosa. [Iporeccsi,
MPOUCXOAIINE HA CTAIUSIX MEHUO03a.
[ToBeneHne XxpOMOCOM B MENO3€E.
Kpoccunrosep. buosiornueckuii cCMbICI
Y 3HaYE€HHE Meno3a.

Hemoncmpavuu:

Tabnuywl u cxemol: «JleNCHUEKICTKI,
«Menos».

Obopyoosanue: moaens JTHK;
MarHMTHas MOJI€JIb-aNTIINKaIIUs
«JleneHue KIeTKkn»

PackpsiBaTh comepxkaHne TEPMUHOB U
MOHSATHUI: ME103, KOHBIOT Al
XPOMOCOM, TIEPEKPECT (KPOCCHHTOBEP)
XPOMOCOM, T'aMETHI.

XapaxkTepuszoBaTh MEM03 Kak Crocoo
KJIETOYHOI'O JICJICHUS; ONUChIBAaTh ME03
10 CTaJHsIM; CPAaBHUBATh CTAIMU MEM03a
1 MHUTO3a.

Paznuuarhs Ha pUCyHKax CTaauud MEno3a;
pPacKphIBaTh OMOJOTHUECKOE 3HAUCHUE
MENno03a
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5.4

Oo6pazoBanue u

I'ameTorenes — Imponecce 06pa3OBaHI/IH

PackpriBaTh conep:kaHue TEPMUHOB U

pPa3BUTHE MOJOBBIX MTOJIOBBIX KJIETOK Y)KHBOTHBIX. MOHSTHI: TAMETOr€HE3, CIIEPMATOr€HE3,
KJIETOK. [TonoBeie xene3bl: CEMEHHUKH U OOT€HE3, CIEPMATO30U/I, aKPOCOMA,
OniogoTBOpEHKE auyHuku. OOpa3zoBaHue U Pa3BUTHE AULIEKIETKA, TOJISIPHBIE TEIbLA.
HOJIOBBIXKJIETOK — raMeT (CIEpMaTo30M 1, | XapaKTepru30BaTh OCOOCHHOCTH
AUIEKIETKA) — CIIEpMaTOreHe3 U raMeToreHe3a y >KMBOTHBIX U €0 CTaJIUH;
ooreHe3. OCOOEHHOCTH CTPOECHUS TMTOJIOBBIE KJICTKHU JKHBOTHBIX U OMTACHIBATH
AUIEKIETOK U CIIEPMAaTO30UI0B. IIPOLIECC UX Pa3BUTHS.
OmonorBopenue. [Taprenorenes. CpaBHUBATH ClIEPMATOTE€HE3 U OOTEHE3.
Hemoncmpavuu: OnuceIBaTh OMIOOTBOPEHNUE,
Tabnuywvl u cxemol: «IIpsMoen HenpsiMoe | OMOJIOTUYECKOE 3HAUCHHE
paszButHe», «['ameTorenes OIIOIOTBOPEHUS
y MJICKOTIUTAOIINX U YEJIOBEKA.
Obopyodosanue: monenb MeTadazHon
XPOMOCOMBI, MUKPOCKOII,
MUKponpenapathbl «CriepMaTo30HIbl
MJICKOTIUTAIONIETO», « SMIIeKIeTKa
MJIEKOTTUTAIOLLET 0.
Jlabopamopnsie u npakmuueckue
pabomul:
JlabopaTtophas pabota Ne 4. «M3yuenue
CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpernapaTax
5.5 | UnnuBuayansHoe NunuBuayanbHoe pa3BuTue (OHTOreHes). | PackpbiBaTh cojliepaHue TEPMHUHOB
pa3BUTHE OMOpuOHaNIbHOE Pa3BUTHE U MOHATHIA: OHTOTEHE3, YMOPHUOTEHE3,
OpraHU3MOB (amMOpuorenes). dtanbl SMOPUOHAIILHOTO | 3Ur0Ta, ApOOJIeHHEe, 0JaCTOMEpHI,

Pa3BUTHA Y ITIO3BOHOYHLIX JKMBOTHBIX:

MopyJia, 6y1acTysa, 6J1acToleNb,
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IpoOJieHue, racTPyJIALNs, OPraHOTEHE3.
[TocTamOproHanbHOE pa3BUTHE. THITBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TIpsMoe (JTMYUHOYHOE).
Brnusinue cpensl Ha pa3BuUTHE
OpraHu3MoB; (aKTophbl, ClIOCOOHbBIE
BBI3BIBATh BPOXKJICHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3
[[BETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,
CTaJIuy Pa3BHUTHUI.

Jemoncmpavyuu:
Tabnuywl u cxemvlr. «OCHOBHBIE CTaAUNU

OHTOreHe3ay, «IIpsmoe u Henpsmoe
pasBuUTHE», «/IBOMHOE OILIONOTBOPEHUE
YIBETKOBBIX PACTEHUI

racTpyia, Helipyia, OpraHOTeHe3;
3apOJIbIIIEBBIC JIUCTKHU: IKTOJIEpMa,
Me30/IepMa, SHTOJIEPMa;
MOCTAMOPHUOHAIBHOE Pa3BUTHE: TPSIMOE
1 HenpsiMoe (JIMUMHOYHOE); MeTaMop(do3,
Meracropa, MUKpPOCTIOpa, MbLUTBIIEBOE
3€pPHO, CIIEPMHH, 3aPOIBIIIEBBIN MEIIOK,
JBOMHOE OILJIOIOTBOPEHHUE.

Onpenensars dTanbl SMOPUOHATIBLHOTO
pPa3BUTHS XOPJIOBBIX HAa CXEMaX H
npenaparax u OMUChIBaTh MPOIIECCHI,
MPOUCXOSAIINE HA KaXKIOM JTare.
CpaBHUBaTh EPUOIbI OHTOTEHE3A;
psAMOE ¥ HEPSMOe (JIMIMHOTHOR)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOPIOBBIX.

OOBICHATH OMOJIOTHYECKOE 3HAYCHUE
pa3BUTHS ¢ MeTaMOp(hO30M;
OTpHUIIATEIHLHOE BIUSIHUE AJIKOTOJIA,
HUKOTHHA U JAPYTUX TEPATOT€HHBIX
(aKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeJIOBEKa.

OnuceIBaTh MPOLIECC IBOMHOTO
OTLIOIOTBOPEHHUS Y IIBETKOBBIX
pacTeHui

HToro uacosB 1o teme

42



Tema 6. HacjiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB

6.1 | I'eneTtuka — Hayka 1 [IpeameT u 3a1a4u TEHETUKHU. PackpriBath coqepkaHue TEPMUHOB U

O HACJIEACTBEHHOCTH Ponb nuronoruu u aMOpUOIOrUn MOHATHI: T€H, TCHOM, TeHOTHT, (PEHOTHII,

Y U3MEHYUBOCTU B CTAHOBJICHHH I'€HETHKU. Bkiaz XPOMOCOMBI, aJJIeJIbHbIE TeHbI (aJUIeIn),
POCCHICKHUX U 3apyOEkKHBIX YUCHBIX B rOMO3UI0Ta, FETEPO3UTOTA,
pa3BUTHE T€HETUKU. METObI TEHETUKN | TOMMHAHTHBIN MpU3HAK (FeH),
(TMOPUI0TOTUYECKUH, pelLeCCUBHBIN MTPU3HAK (T€H), YhCTast
IUTOT€HETUYECKUI, MOJIEKYJISIPHO- JUHUSL, TUOPUIL.
TEHETUYECKUH). [lepeuncnsaTh U XapakTepU30BaAThH
OCHOBHbBIE T€HETHYECKNE TTOHATHSI. METO/Ibl TEHETUKHU: TUOPUAOTOTUUECKUN,
['eneTnueckasi CHMBOJIMKA, LIATOI€HETUYECKUH, MOJIEKYIISIPHO-
HCTIOJIb3yeMasi B CXeMax CKPEIIMBAaHUM. | FeHETHYECKUM; JOMUHAHTHBIEC U
Hemoncmpayuu: pelieCCUBHBIE TTPU3HAKU PACTCHUHN U
llopmpemuwi: I'. Mennens, T. Mopras, JKUBOTHBIX.
H. 1. Basuios, C. C. UeTBepuKoOB, ITonp30BaTHCA TEHETUYECKOU
H. B. Tumogees-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKOU
Obopyoosanue: MOJIEb- alITITUKALIS JUISL 3aUCU TEHOTUIUYECKUX CXEM
«MoHOTUOPHUIHOE CKPEIIUBAHUEY, CKpEILIUBaHUSA
repOapuii «['opox moceBHOM»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HaCJIeI0BaHUS PackpeiBaTh cojiepaHue TEPMUHOB

HacCJIeJOBAHUS PU3HAKOB, YCTAHOBJICHHBIC U TIOHATUNA: MOHOTHUOPHUIHOE

IIPU3HAKOB. I'. Mennenem. MoHoruGpugHoe CKpelrBaHue, QCHOTUITMYECKUE

MounorubpuaHoe CKpelIuBaHue. 3aKoHeIMHOO0pa3us TPYIIIbI, THOPUIOIOTUUECCKUNA METO/I,

CKpEIlMBaHUE ruOpUI0B NIEPBOTO MOKoJIeHus. [IpaBuio | yucTeie TMHUN, TOMUHUPOBAHUE TEHOB
JIOMUHUPOBaHUS. 3aKOH PaCIICTUICHUS (mOJTHOE, HETIOIHOE ), PACIICTICHHE
NPU3HAKOB. [ MMOTE3a YUCTOTHI TaMeT. B IOTOMCTBE.
[TonHOEGHM HEMONTHOE TOMHUHUPOBAHUE. OnuchiBaTh METOJUKY MPOBEICHUS
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Hemoncmpayuu:

Ilopmpemui: I'. MeHnnens.

Tabauysr u cxemovl. «MOHOTUOPUTHOE
CKpELIMBAaHUE U €TO IUTOICHETUYECKas
OCHOBa», «3aKOH paCIIEIJIEHUS U €ro
LUTOT€HETHUYECKAs] OCHOBA», «3aKOH
YUCTOTHI FaMeT.

Obopyodosanue:

MOJIeH-alIIMKauu «MoHorubpuaHoe
CKpenuBanue», «Henomnnoe
JOMUHUPOBaHUE», Tepbapuil «'opox
ITIOCEBHOW»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJICIOBAHMSI OJHOM Maphl MPU3HAKOB
y Topoxa MOCEBHOTO.

PackpbiBaTh cojiep:kaHre 3aKOHOB
eauHoo0pa3usi THOPUIOB MEPBOTO
MOKOJICHHSI ¥ 3aKOHA PaCIICTICHHUS.
OOBIICHATH TUINIOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMbl MOHOTHOPHIHOTO
CKpeNIMBaHus1, 0OBICHIThH €T0
[IUTOJIOTHYECKUE OCHOBBI U PEIIATh
TCHETHYECKHUE 3a/1a9n

Ha MOHOTMOpPHUJIHOE CKpEIIMBaHUE

6.3

JuruOpuaHoe
CKpEIIUBaHHUE.
3aKOH HE3aBUCHUMOI'O
HAacJIeJOBaHUS
MIPH3HAKOB

JuruOpuaHoe ckpenBanme. 3aK0oH
HE3aBUCUMOTO HaCJIeJOBaHUs
npu3HaKoB. L{luToreHeTnueckne OCHOBBI
JTUTAOPUTHOTO CKpPEIIMBAHMUS.
AHanusupylouiee CKpeuuBaHue.
Hcnonb3oBaHue aHAIU3UPYIOLLETO
CKpEUIMBaHUS JJIsl ONIPEACIICHUS
reHOTUIa 0coOu.

Jemoncmpavyuu:
llopmpemui: I'. Mennens.

Tabnauyvt u cxemwl: «JIurudpugnoe
CKpentuBanuey, «Llutomornueckue
OCHOBBI JIUTUOPHUIHOTO CKPEITUBAHUS.
Obopyodosanue: MOJIEIb- alITTAKAIUS
«JlurnbpuiHOE CKpEIIBAHHE)

PackpwiBaTh cojepkaHle TEPMUHOB U
MOHATUM: AUTUOPUIHOE CKpPEIIUBAHUE,
aHaJM3HUPYIOIIEEe CKPEUIMBAHUE.
OnuceiBats onbiThl ['. MeHnnens

10 U3YYCHUIO HACIIEAOBAHUS BYX Nap
MIPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpeiBaTh conepkaHue 3aKOHA
HE3aBUCHUMOT0 HACIEAOBAaHUS TPU3HAKOB.
IIprMeHITh MaTEMaTUUYECKUIM pacUeT
C IOMOIIIBIO METO/1a TEPEMHOKEHHS
BEPOSITHOCTEN M 3aMUCh C TOMOUIBIO
(hEHOTUITMYECKUX PATUKATIOB
paclIeIIEHUs TPU3HAKOB Y TOTOMKOB
1o ()EHOTHUITY U TEHOTHITY.
3anuceiBaTh CXEMbI JUTHOPUIHOTO
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CKpELIMBaHUsA, OOBSACHATH €ro
LIATOJIOTUYECKUE OCHOBBI U PEIIATH
T€HETUYECKHUE 3a/1a4l Ha JUTHOPUIHOE
CKpeIlBaHue

6.4

CueruieHHoe
HaCJIEJOBAaHUE
MIPU3HAKOB

CueruieHHOE HacIe0BaHUE MTPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HaclieJoBaHuio reHoB. Hapyienue
CLEIICHUS TEHOB B PE3yJIbTaTe
KPOCCHUHroBepa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. Mopras.

Tabnuyol u cxemvt: «KMenos»,
«I'eHeTHYECKHE KapThl pAaCTEHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3anMoaelicTBre ayJICIILHBIX TSHOBY.
Obopyoosanue: MUKpoOIIpenapaT
«po3oduna» (Hopma, myTanuu Gopmbl
KPBUIBEB U OKPACKU TeJIa), MUKPOCKOII,
Mozenb-anmnkanus «llepexkpéct
XPOMOCOMY.

Jlabopamopnvie u npakmuueckue
pabomeur:

JlaGoparopnas pa6ota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHUTHOTO

U AUTHOPUTHOTO CKPEIIMBAHUS

PackpriBatTh copepxaHue TEPMUHOB U
ITOHATHN: CLEIJIEHHOE HACIICIOBAHNE
MIPU3HAKOB, PEKOMOWHAITNS TE€HOB,
F€HETUYECKUE KAPTHI XpPOMOCOM,
MOpraHuja.

Ha3piBaTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOU TEOPHUU
HacnencTseHHocTH 1. Moprana;
PacKphIBaTh CoJiepKaHUE pabOThI

T. Moprana 1o CluerieHHOMY
HaCJIEJOBAHUIO T€HOB U MPUYUHBI
HapyILIEHUs CUETIJICHUSI MEXAY T'€HaMHU.
3anuchIBaTh CXEMbl CKPEITMBAHUS

IIPY CLEIICHHOM HACJIEI0BAHUH,
OOBSACHSATH MPUIUHBI PEKOMOMHAIIIH
T'€HOB, OMPEAEIIATh YUCIIO TPy
CUEIJICHUS T€HOB; pElIaTh TCHETUYECKUE
341441 HA CLETUIEHHOE HACJIEIOBaHUE
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y Ip0o30(HIIBI HAa TOTOBBIX
MHUKpOIIperapaTax»

6.5 | ['ereruka mona. I'eneruka mona. XpoMOCOMHOE PackpeiBaTh coaep:kaHe TEPMUHOB U
Hacnenosanue OIIPENEIICHHE M0JIa. AYTOCOMBI U MOHSTHIA: XPOMOCOMHBIN HabOD,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. ' OMOTaMETHBIE U | ayTOCOMBI, IOJIOBBIE XPOMOCOMBI,
CLEIUIEHHBIX C MTOJIOM reTepOoraMeTHbIC OPTraHU3MBbl. TOMOTaMETHBIN MOJI, TeTEPOTraMeTHBIM

Hacnenosanue npu3HakoB, CUEIUICHHBIX | MOJI, CUEIJIEHHOE C MTOJIOM HACJIEI0BAHUE
C IIOJIOM. MIPU3HAKOB.
Hemoncmpayuu: OOBICHATH TUTOJIOTMYECKHE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXAHU3MA OIPEICITICHUS
H.N. Basuiios. 10JIa y pa3jIMYHbIX OPraHU3MOB.
Tabauywl u cxemol: «I'eHeTHKa nosay, CpaBHUBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEIOBAHUS, HAaCJIEJOBaHUSI IPU3HAKOB, CLIETUICHHBIX
CLEIIEHHOTO € TTOJIOM», «KapruoTuribl U HE CIICTUICHHBIX CrojioM. Pemmath
YeJIoBeKa U KUBOTHBIX) T€HETUYECKHUE 3a/1a4X Ha HACJIEAOBaHUE
CUEIJICHHBIX C TIOJIOM MPU3HAKOB

6.6 | I3MEeHYHBOCTD. N3MenunBoCTh. BUabl H3MEHUUBOCTH: PackpeiBath copepkaHre TEPMUHOB U
Henacnencreennas HEHACJIe/ICTBEHHAs U HACJICACTBEHHAs. MOHSATUMN: UBMEHYUBOCTb,

U3MEHYUBOCTD Ponb cpenpl B HEHACTIECTBEHHOM HACJIEJICTBEHHAs! U3MEHYUBOCTb,

U3MEHYHUBOCTU. XapaKTEPUCTUKA
MOIU(PUKATMOHHONW U3MEHYNBOCTH.
BapuanmoHHbI psig 1 BapualOHHAs
kpuBas. Hopma peakuuu npusHaxa.
KonnyecTBEeHHBIE U KAYECTBEHHBIE
NPU3HAKH U UX HOPMA PEAKLINU.
CaoiicTBamo1u(PUKAITMOHHOM
U3MEHYUBOCTHU.

HEHACJIEICTBEHHAs! U3BMEHUYHUBOCTb,
MoM(pUKAIIMOHHAS U3MEHYUBOCTb,
BapUALlMOHHBIN psill, BapUaHTa,
BapuallMOHHAs! KpUBasi, MPU3HAK,
HOpMa PEaKIHH, KOJIMYECTBEHHBIE U
KaueCTBEHHbIE MTPU3HAKHU.
KnaccuduimpoBatb BUbI
WU3MEHYHMBOCTH U BBISBISATh UX
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Hemoncmpayuu:

Tabauywvl u cxemvl: «Buapl
M3MEHYHBOCTHY, « MoauduKanoHHas
U3MEHUYUBOCTDY.

Jlabopamopnvie u npakmuueckue
pabomot:

JlabopatopHas pabota Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOCHUE BapUAIIMOHHOTO Psijia U
BAPUALIMOHHOU KPUBOI»

OMoIOTHYECKHE OCOOCHHOCTH.
[TepeuncnsaTs cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU U
OOBSCHATH €€ 3HaYEHUE ISl OpPTaHU3MOB.
PaznuyaTh KOJIMYECTBEHHBIE U
KaueCTBEHHbIC [TPU3HAKH; CTPOUTH
BAPUALIMOHHBIN psJl, BAPUALUOHHYIO
KPUBYIO, BBIUHUCIISITh CPEHEE 3HAYCHHE
MpU3HaKa

6.7

HaCJ'IGI[CTBeHHaH
N3MCHYHUBOCTDB

Hacnencrsennas, uiv reHOTUIUYECKAst
u3MeHuYnBoCTh. KomMOuHaTUBHAS
M3MEHYMBOCTh. M€eN03 1 OI0BOU
polLIecC — OCHOBa KOMOWHATUBHOM
U3MEHYMBOCTU. MyTalmoHHas
U3MEHYUBOCTb.

Knaccudukanus Mmytauuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa 1 NpUYUHBI MyTaLlAMN.
MyrtareHHble (haKTOpHI.

3aKOH TOMOJIOTUYECKUX PSAJI0B

B HACJIEICTBEHHOW U3MEHUYHBOCTHU

H. . BaBunoa. Buesinepnas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Hemoncmpayuu:

llopmpemuwi: 1. ne ®pu3s, H. 1. BaBumos.
Tabauywl u cxemol: «MyTanmoHHas

PackpriBaTh coaep:kaHre TEPMUHOB U
TTOHSATUM: HACJICACTBECHHAS
W3MEHYMBOCTH, KOMOMHATHBHAS
M3MEHYMBOCTh, MyTallMOHHAS
W3MEHYMBOCTh, MyTaHT, MyTallUH:
T€HHBIE, XPOMOCOMHBIE, TCHOMHBIE;
MOJTUILIONANS, aHEYILJIOU NS, MyTareHsbl.
XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (hOPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHUX PSJIOB

B HACJICJICTBEHHOM U3MEHUNBOCTHU

H. 1. BaBmiioBa u 00BIACHSTH €ro
3HAYEHUEJIS OMOJIOTHH U CEJIEKIIUH.
KnaccudummpoBats MyTariu: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE U TPUBOJIUTH
MIPUMEPHI MyTaLHH.

OOBSACHITH IPUYHHBI BO3HUKHOBEHUS
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U3MEHYHBOCTHY.

Obopyodosanue: MAKPOCKOTI,
MuKpornpenapar «po3zopuna» (Hopma,
MyTaluu GOpMbI KPbUILEB U OKpacKa
TeJa); KOMHATHBIE PACTEHUSI C TECTPOr
OKpPacKOU JIMCTHEB.

Jlabopamopnsie u npakmuueckue
pabomur:

JlaGoparopHas padota Ne 7. «AHanu3
MyTaluil y 1po30¢Guisl Ha TOTOBBIX
MHUKpOIIpeTrapaTax

MyTaIuii, poib (GakTOpPOB-MyTarcHOB.
CpaBHHMBaTh BBl MyTallii; BBISIBIISATH
MPUYUHBI HACJIEICTBEHHOU
M3MEHYHBOCTH, MCTOYHUKU MYTareHOB
B OKpYXKaroliei cpese (KOCBEHHO).
XapakTepu30BaTh BHESACPHYIO
HACJIEICTBEHHOCTh U U3MEHYUBOCTh

6.8

['eneTuka 4eaoBeka

I'enetuka uenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METOIbI TCHETHKH YCI0BEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-T€HETUYECKUM.
CoBpeMeHHOE ONpeIeICHNE TEHOTHUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UHCIIC

¢ nomouipto [1I[P-ananu3a.
Hacnencresenusie 3a00eBanus
YeJI0BEKa: F'eHHbIC 00JIC3HU, O0JIC3HU

C HacJIeACTBECHHOM
MIPEIPACTIOI0KEHHOCTHIO, XPOMOCOMHBIE
0ose3an. CoMaTHYeCKUe U
F€HEPATUBHBIC MYTAIUU.

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUI: KAPUOTHUI YEJIOBEKA,
LUTOT€HETUYECKUI METO/,
reHEAJIOrMYECKUI METO, POJIOCIIOBHBIE,
OJIM3HEOBBIA METOJI, HACIEICTBEHHbIE
0oJie3HU: (MOHOTEHHBIE,

C HACJIEICTBEHHON
MPEIPaCOIOKEHHOCTBIO,
XPOMOCOMHBIE), MEAUKO-T€HETUYECKOE
KOHCYJIbTUPOBaHUE.

[lepeuncnaTb 0COOEHHOCTH U3YUYEHUS
TE€HETUKHU YEJI0BEKA; TPUBOANTD
pUMEpPbI HACIEICTBEHHBIX 0O0JIe3HEN
YeJIOBEKA, XapaKTepU30BaATh METObI UX
NpOPHUIAKTUKN; 00OOCHOBBIBATH 3HAYEHUE
MEIUKO-TEHETUYECKOTO
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CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
npoUIAKTHKY U JISYCHUS TeHETHUYECKUX
Oone3neil. MeanKko-TeHETHIECKOe
KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEJIUIIMHCKON T€HETUKHU

B TIPEIOTBPAIICHUH U JICYCHUN
TCHETHIECKUX 3a00JIeBaHUH YeIOBEKA.
Jemoncmpavyuu:

Tabnuywl u cxemor: «HacnenoBanue
pesyc-hakropay, «['eHeTHKa rpyIin
KPOBI».

Jlabopamopnsle u npakmuyeckue
pabomul:

[Ipaktuueckas pabora Ne 2.
«CocTapieHe U aHAIA3 POAOCTOBHBIX
YeJI0BEKa

KOHCYJIbTHPOBAHHS.

BbIABISTH U cCpaBHUBATH MEX1Y COOOM
JOMUHAHTHBIE U PELIECCUBHBIE TPU3HAKH
YEJI0BEKA.

CocTaBisaTh U aHANTU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

HTtoro yacos 1o TeMe 8
Tema /. CeJiek1iusi OpraHu3MoOB, OCHOBBI OMOTEXHOJIOTHH
7.1 | Cenexuus Kak HayKa 1 Cenekius Kak HayKa v Mpoliecc. PackpbiBaTh copepKaHue TEPMUHOB

U Tpoliecc

3apOXKICHHUE CEIIEKIIMY U JOMECTUKALIHS.
VYuenne H. 1. BaBunosa o neHrpax
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHUM.

[{eHTpbI MPOUCXOKACHUS TOMAITHUX
KUBOTHBIX.

Coprt, nopoja, mraMm.

Y TIOHATHUI: CEJIEKIHUs, COPT, TOPOa,
HITaMM, JOMECTUKAIUS, WIIN
OJIOMAaIlIHUBaHUE, LICHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIX PacTeHUN U
KUBOTHBIX, THOPHUIN3ALINA,
HCKYCCTBEHHBII 0TOOD.
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Hemoncmpayuu:

llopmpemui: H. U1. BaBuios.
Tabauyvt u cxemwvi: xapra «L{eHTpHI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJbTYPHBIXpAacTeHUN», «[lopoasl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJbTYPHBIX PacTEHHI».
Obopydosanue: MyIJISHKU TUIOJIOB U
KOPHEIJIO0B JUKUX (GOpM U
KYJIbTYPHBIX COPTOB PaCTEHUM;
repbapuii «CenbCKOX035UCTBEHHBIC
pacTeHus»

Ha3piBaTh 1 cpaBHUBATH OCHOBHbBIE
ATaIbl pa3BUTHUS CEJICKIIUU.

N3narate yuenue H. Y. BaBunosa

O LIEHTPaX MPOUCXOKACHUS KyJIbTYPHBIX
pacTeHHUI; pa3auyaTh HEHTPHI HA KapTe
MHpa, CBSI3bIBATH UX MECTOIOJIOKEHUE

C oYaramMy BO3HUKHOBEHMSIIPEBHEUIIINX
[ABIJIA3AIAH.

CpaBHHBaTh cOpTa KYJbTYPHBIX
pPacTeHH, NOPOABI TOMAITHUX
JKUBOTHBIX M WX JTUKUXIIPEIKOB.
OueHnBaTh pojib CEIEKINU

B 00€CIeUYEeHUH MPOOBOJIHLCTBEHHOM
0€30MacHOCTH YeI0OBEYEeCTBA

7.2

MeTtoasl
JIOCTHIKEHHUS
CEJIEKIIMU PACTCHUM
1 JKMBOTHBIX

CoBpeMEHHBIE METOJIBI CEJIEKIUU.
MaccoBblif 1 UHIUBUTYAJIbHBIN OTOOPHI
B CEJICKIIMUPACTCHUN U KUBOTHBIX.
Ouenka sKcTepbepa.
biM3KOpOACTBEHHOE CKpEIIMBAHUE —
uHOpuuHT. YncTas nuHus.
CkpenmBane YUCThIX JTUHUM.
I'eteposuc, niu rubpuHas cuia.
HeponcrBennoe ckpeniuBanue —
aytopuauar. OtnanéHHas
rudpuanzanus u e€ ycrexu.
HckyccTBEHHBIM MyTareHes3 v MoJly4eHue
MOJUILIONJOB. [OCTHXKEHUS CeNeKIun

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSITHI: HICKYCCTBEHHBIA OTOOD,
MacCOBBII 0TOOP, MHIUBUAYaTbHBIN
0T00p, IKCTEPHEP, OTUZKOPOACTBEHHOE
CKpeIllMBaHUe, YUCTas JINHUS, TETEPO3HC,
HEPOJCTBEHHOE CKpELIUBaHUE,
HCKYCCTBEHHBI MyTareHes,
noymrionipl. CpaBHUBATH (HOPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBoro u
WHIUBUTyaJIbHOTO), BUIBI
rubpuan3anuu (6JIU3KOPOJACTBEHHON U
OT/IAJICHHOM ), CITIOCOOBI MOTYyYEHHUS
TIOJIUTUTOUIOB.
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pacTeHuM, )KUBOTHBIX U
MHKPOOPTaHU3MOB.
Hemoncmpayuu:

Iopmpemuwi: 1. B. Muuypum,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemwvi: «OTHAICHHAS
rudpuauzanus», «PaboTel akagemMuka
M. ®@. UBanoBay, «Ilomurmionaus.
Obopydosanue: MyIISHKU TUIOJIOB U
KOPHEIUIOJ0B TUKUX GopM U
KYJIbTYPHBIX COPTOB PACTEHUH.
Jlabopamopnsie u npakmuueckue
pabomul:

Dkckypeust «OCHOBHBIE METOJIBI
JOCTUKEHUS CEJIEKIIUN PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIINIO,
IUIEMEHHYIO Qepmy,
COPTOUCTIBITATENIbHBIA y4aCTOK

WJIU TETJTUYHOE XO035HUCTBO)

[IpuBOIUTE TTPUMEPHI TOCTUKEHUN
CEJIEKIIUY PACTEHUI U KUBOTHBIX

7.3

buorexnoorus
KaK OTpacilb
MPOM3BOJCTBA

buorexHonorus kak orpacib
IIPOU3BOJICTBA. | '€HHAs MHKEHEPUS.
Oranbl co3nanusi pekomOunanTHoi JJTHK
Y TPAHCTEHHBIX Oprann3MoB. Kiietounas
uHXeHepus. KiileTouHbIe KyJIbTYpBI.
MUKpOKIIOHAJIBHOEPA3MHOKEHUE
pacrenuii. KnonupoBanue
BBICOKOITPOAYKTHUBHBIX

PackpeiBaTh coaep:kaHue TEPMUHOB U
HNOHATUN: OMOTEXHOJIOTHS, KIIETOYHAs
VH)XEHEPUs, IT'eHHAasi UHXKEHEPUs,
KJIOHUPOBAHUE, TPAHCTCHHBIE
opranusmbl, MO (renerudecku

MO (ULIMPOBAHHBIE OPTAHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpacib IPOU3BOJACTBA, OCHOBHBIE
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKUE W ITHUECKUE TTPOOIIEMBI.
I'MO — reneTuuecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
OouoTexHoJorunY, «Kierounsie
KYJBTYPBI U KJIIOHUPOBAHUE,
«KOHCTpyHpOBaHUE U TIEPEHOC T'EHOB,
XPOMOCOM)»

JOCTHKCHU A OMOTEXHOJIOTHH B 00JIaCTH
IMPOMBIINIJIICHHOCTH, CCJILCKOT'O XO03S1CTBa

W MEIIUIIUHEI.
[lepeuncnsTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI U JIOCTH)KCHUS
OMOMHKEHEPHH.

OO6CyKIaTh IKOJIOTHYECKUE U
ATUYECKHE aCIIEKTHl HEKOTOPHIX
UCCJIEIOBaHMM B 00J1acTU
OMOTEXHOJIOTHH (KJIOHUPOBAHMUS,
HUCKYCCTBEHHOTO OTUIOJOTBOPEHUS,
HAIPaBJICHHOTO W3MEHEHMsI FeHOMA U
CO3/[aHUsI TPAHCTEHHBIX OPTaHU3MOB)

Htoro yacoB 1o teme 3
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
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11 KJIACC

Ne
/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOTO0 MpeIMeTa

KomnnuectBo
4acoB

[IporpammHoOe conepkanue

OCHOBHBIE BUIBI IE€ATEIHHOCTH
00yJarommxcs

Tema 1. DBOJTIONMOHHAA OHOJIOTUSA

11

DBOJIIOIUS U METO]IbI
€€ N3y4ycHUs

1

IIpennochUIKu BO3BHUKHOBEHUS
ABOJIIOIIMOHHON TEOPUH. DBOITIOLIMOHHAS
Teopusi U €€ MECTO B OMOJIOTHH.
BrnusHue 3BOTIOIMOHHON TEOPUU

Ha pa3BUTHE OUOJIOTUM U JPYTUXHAYK.
CBuaeTENIbCTBA SBOIOIUU.
[TaneoHTOIOTHYECKHE:
MTOCJICAOBATEILHOCTD MOSBJICHHS BHIOB
B MaJICOHTOJIOTUYECKOM JICTOIIHCH,
nepexoaHbie (POPMBI.
buoreorpadguyeckue: CXoICTBO U
paznuuue gayH udaop MaTEPUKOB U
OCTPOBOB. DMOPHUOJIOTUUECKHUE: CXOICTBA
U pa3Inuus SMOPHOHOB Pa3HBIX BHJIOB
IMO3BOHOYHEIX.
CpaBHUTEIHLHO-aHATOMUYECKHE:
TOMOJIOTUYHbBIC, aHAJIOTUYHEBIE,
pPyAMMEHTapHbIE OpTaHbl, aTAaBU3MBI.
MonekynsapHO-OHOXUMHUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJIEJACTBEHHOCTH U OCHOBHBIX

PackpeiBaTh copepkaHre TEPMHUHOB 1
TIOHSITHIA: SBOJTFOIIHSI, IEPEXOTHBIE
dbopMbI, hUTOTEHETHUECKUE PSIIBI,
BUJIBI-9H/ICMUKH, BHJIBI-PEITUKTHI,
3aKOH 3apO/IBIIIEBOTO CXO/ICTBA,
OMOTreHEeTUYECKUI 3aKOH,
TOMOJIOTHYHBIC U aHAJIOTUYIHBIC
OpraHbl, pyAUMEHTAPHBIC OPTaHbI,
aTaBU3MBI.

[lepeuncisiTh OCHOBHBIC ATAIBI PA3BUTHS
ABOJIIOLIMOHHOW TEOPHH.
XapakTepru30BaTh CBHUJICTEIIHCTBA
HBOJIIOLINU: TTAJIEOHTOJIOTHIECKHE,
ouoreorpaduyeckue,
IMOPHOIOTUYECKUE, CPABHUTEIHHO-
aHATOMUYECKHUE, MOJIEKYIISIPHO-
OMOXUMUYECKHE.

[TpuBOIUTE TIPUMEPHI TIEPEXOTHBIX
dbopM opraHU3MOB, (PUIOTCHETUICCKUX
PSIIOB.

[TpuBoUTH (HOPMYITHPOBKH 3aKOHOB
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METa0OJNYECKUX MyTeH y BCEX >KUBBIX
OpPTaHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. JTapsun, B. O. KoBaneBckuii,

K. M. bap, O. I'ekkenb, @. Mroiep.
Tabnuywr u cxemol.: «Pa3Burue
OpraHUYECKOro Mupa Ha 3emiiey,
penbedHbie TAOIUIIBI «3apOIBIIIH
MTO3BOHOYHBIX KUBOTHBIX),
«ApXEONTEPUKC.

Obopyoosanue. buoreorpapuyeckas
KapTa Mupa; koyekusa «Dopmbl
COXPAaHHOCTH MCKOMAEMBbIX )KUBOTHBIX U
pacTeHUi»; BIIAXKHBIE TIperapaThbl
«Pa3Butue HacekoMoro», «Pa3zpurune
JISATYILIKW

OMOreHETUYECKOTO U 3apOdbIIICBOIO
CXoACTBa

1.2

Ucrtopus pazsutus
NpeACTaBICHUN
00 HBOJTIOITUHU

OBouronmoHHas teopus Y. Jlapeuna.
[IpeAnochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. JBHXKYIIME CUIIbI
ABOJIIOLIMM BUJIOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

IIPU OrPAHUYEHHOCTH PECYPCOB,
HeonpeaeaEHHas U3MEHUNBOCTb,
O0opb0a 3a CylleCTBOBAHHUE,
€CTECTBEHHBII 0TOOD).
CuHTteTnyeckasi TEOpHs BOJIIOLIMU

PackpriBaTh cojziep:xkaHre TEPMUHOB U
MOHSITUI: CUCTEMAaTHKa, €CTECTBEHHBIM
U MUCKYCCTBEHHBIN 0TOOP.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC UJCH, KOHLEIIIUA 1
T€OpUH; CPAaBHUBATH B3TJIAAbIHA BUI U
sposmonuio K. JImnnes, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBarth Bk JInHHES B pa3BUTHE
CUCTEMATUKU U OOBSICHATH MPUHITUIIBI
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(CTD) 1 e€ OCHOBHBICTIOIOKEHHS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIunneit, XK. b. Jlamapk,
Y. /lapBuH.

Tabauywl u cxemol.: «l[lomynmsumy,
«Kapra-cxema MapiipyTa myTenecTBuUs
Y. lapBunay, «@opmMbl O0pHOBI

3a CyIlIeCTBOBaHHUEY, « ECTECTBEHHBIN
ot0op», «MHOro00pasne CopTon
pacteHui», «MHorooOpasue nopo
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COAECPKAHUE U
3HA4YEHUE HBOITIOLMOHHON KOHIEIIIUN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAJIBHO-?)KOHOMHYECKHUE
MPEANOCHUIKM BO3ZHUKHOBEHHUS
ABOJTIOLMOHHON Teopuu Y. /lapBuHa.
PackpbIBaTh coliep:KaHue IBOFOIUOHHON
teopun. /lapBuHa; cpaBHMBAThH
HEONPEAEIIEHHYIO U ONPEACIEHHYIO
U3MEHYHMBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP, POopMbI OOPHOBI
3a CyILIECTBOBAHUE.

OnuceIBaTh NOJOKEHNS CHHTETUYECKON
teopuu sBoonnu (CTD) u oOBICHATH
e 3HaueHHe IIOUOIOTUU

1.3

Bun: xpurepun n
CTPYKTypA.
[Tonmyssinus Kak Kak
AJIEMEHTApHAs
€UHULIA BUJA

MuxkposBosorus. [Tomynsiius kak
€IUHULIABUIA U SBOJIOLINH.
Jemoncmpavuu:

Tabnuyvt u cxemor: «Ilomynsuumny,
«MyTanmoHHasi ”3MEHYUBOCTHY.
Obopyoosanue: MUKPOCKOTI,
MuKponpenapar «J[pozoduna» (HopMma,
MyTari (POPMBIKPBIIBLEB U OKPACKH
Tena), MoJienb-anmuinkanus «Ilepekpéct
XPOMOCOMY.

PackpeiBaTh cojepkaHre TEPMUHOB U
TTOHSTHN: MUKPOBOJTIOIHUS, BU]I,
KpUTEPUHU BUA, apeall, MOy,
reHooH/], MyTalluy, KOMOUHAIIUN
T'eHOB.

XapaxkTepu3oBaTh BUJI KaK OCHOBHYIO
CUCTEMATUYECKYIO CTUHUITY U
[EJTOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Breinenste kpuTepuun BHa
(Mopdonornyeckuii, Ppu3HOIOTUUECKUH,
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Jlabopamopnuwie u npakmuueckue
pabomot:

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

OMOXMMHYECKUN, TCHETHYCCKHH,
AKOJIOTMYECKUH, TeorpaduuecKkuil) u
MPUMEHATh KPUTEPUU TSI OTIMCAHUS
KOHKPETHBIX BUOB.
XapakTepu30BaTh MOMYJISIUIO KAK
CTPYKTYPHYIOEAWHUILY BUJIA U
ABOJIIOLINH.

OnuchIBaTh NOMYJISILIMIO IO OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | JIBmwxyIue cusbt JBrxymume cuibl (pakTopsl)3BoONMK | PackpeiBaTh cojep)kaHre TEPMUHOB H
(3;1eMeHTapHbIe BUJIOB B IIpUpojie. MyTallMOHHBIHI NOHATUN: KOMOWHATUBHAs
(pakTOpBI) IBOJIIOLIUU npoliiecc ¥ KOMOWHATUBHAs U3MEHYUBOCTh, MyTallUU, MyTaIIHOHHBIN
M3MEHYHUBOCTD. [lOMyIAIIMOHHBIE BOIHBI | IPOLIECC, MOMYJIALIMOHHBIE BOJIHBI,
u Ipeid reros. M3onauusa u murpanus. | apeid reHoB, U30JALUSA, MUTPALUU.
Jemoncmpayuu: XapakTepu3oBaTh HIEMEHTAPHbIE
Tabnuyvl u cxemol: «JIBUXKyIINE CUIIBI (aKTOPBI IBOTIOIUU: MYTALIMOHHBII
HBOJIFOLIUN npoiiecc, KoOMOMHAaTUBHAs
U3MEHYUBOCTb, MOMYJISLIUOHHBIE BOJIHBI,
Jpeiid reHoB, U30JIALUS, MUTPALIHSL.
VYcranaBnuBaTh NPUYUHHO-
CJIEJICTBEHHBIE CBSI3H MEXKY
MEXaHU3MOM U pe3yJbTaTOM JIEUCTBUS
JBUKYIIUX CHJT (JIEMEHTapHbIX
(haKTOPORB) PBOIIOIUN
1.5 | EcrecTBeHHBII 0TOOD EcrectBennsbIii or00p — HampaBisronmii | PackpelBaTh colepxkaHne TEPMUHOB U

U ero GopMbl

(hakTOp IBOJIOIIUH.
@DopMBbI €CTECTBEHHOT0 0TOOPA.

MTOHSATHI: €CTECTBEHHBIN 0TOOpP, O0phbOa
3a CyIICCTBOBAHHE.
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Hemoncmpavyuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otOop», «boprba 3a cymecTBoBaHUE

OnuceIBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBatb POPMBI €CTECTBEHHOTO
oTOopa (ABIKYIINMA, CTAOMIN3UPYIOIINA,
JU3PYIITUBHBIN) ¥ CPABHUBATH UX MEKIY
co0oii.

XapakTepuszoBaTb 00pbOY

3a CyIIECTBOBAHUE U CPABHUBATH €&
BUJIBI (MEXKBHUIOBAsI, BHYTPHBHIOBAS,
6oprOa ¢ HeOIArONPUATHBIMU
(hakTOpamMu BHEIIHEH Cpe/Ibl)

1.6

Pesynbrars
HBOJIIOLIMH:
MIPUCTIIOCOOJIEHHOCTh
OpPraHHU3MOB U
BHU1000pa30BaHKE

[Ipucnoco61eHHOCTh OPraHU3MOB
KaK pe3yibTaT sBotonuu. [Ipumepsl
MPUCTIOCOOJICHUH Y OPTraHU3MOB.
ApoMopd 036l U MO ATITAIINH.
Buau BumoobpazoBanue.

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

Hemoncmpayuu:

Tabauywl u cxemol:
«IIprcnocoOIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUA00Opa3oBaHUEY,
«IKOJIOTHIECKOE BUI000pA30BAHKE.
Obopyoosanue:

KoJutekIus «[IpuMepsI 3aUTHBIX
MIPUCTIOCOOJICHUH Y )KUBOTHBIX),

PackpbiBaTh cojiep>kaHre TEPMUHOB U
HNOHATUI: NPUCTIOCOOJIEHHOCTD,
MOKPOBUTEIHCTBEHHAS U
IpelocTeperapolas oKpacka,
MacCKHpOBKa, BUJI000pa30BaHuUE.
OnuceIBaTh MEXaHU3M BO3HUKHOBEHUS
MPUCTIOCOOJICHUI Y OPraHU3MOB.
BBIABIATH 110 M300paKCHUSAM, HA KUBBIX
1 (DMKCUPOBAHHBIX MperapaTax MpuMepsbl
MPUCTIOCOOJICHHOCTH PACTCHUM U
KUBOTHBIX K YCIIOBHSIMCPE/IbI

oOuTaHMsl, JOKa3bIBaTh OTHOCUTEIBHYIO
11e71ec000pa3HOCTh MPUCIIOCOOTICHUM.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHU3MbI BUI000Pa30BaHMS;
OTHCHIBATHh U CPABHUBATH OCHOBHBIC
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KOJUIEKIIHS HACEKOMBIX C Pa3IMYHbIMU
TUIIAMH OKPACKH; HAOOP IMIOAOBH
CEMSIH.

Jlabopamopnvie u npakmuueckue
pabomot:

JlabGopaTtopHas pabota Ne 2. «Onucanmne
MPUCTIOCOOTICHHOCTH OpraHU3Ma U ee
OTHOCHUTEJILHOTO XapaKTepay

(OPMBI HKOJIOTHYECKOTO U
reorpaduIecKoroBH1000pa30BaHUS

1.7

Hamnpasnenus u mytu
MaKpO3BOJIIOIIUT

MakponsBodonus.

@dopMbI 3BOTIONUU: (DUTIETHYECKAs,
JTUBEPIreHTHAS, KOHBEPTCHTHAS,
napauensHas. HeobpatumocTs
sBoJironun. [Ipoucxoxnenne

OT HECIEeIHATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyronias cnenuaan3amnus.
AnanTvuBHas paguaiusi.
Hemoncmpayuu:

Tlopmpemuwi: A. H. CeBeprios.
Tabauywl u cxemovl: «KApoMopdho3bI»,
«Mnnoamanranuny, «O0IIas
JIeTeHepaLus».

Obopyoosanue: monenb « OCHOBHbBIE
HaIpaBJICHUS DBOJIIOIUNY; 00BEMHAS
Mozenb «CTpoeHHe TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpbiBaTh copepkaHue TEPMUHOB U
HNOHATUIN: MAKPOIBOJIIOLNS, (PUIIOTEHE3,
OMOJIOrMYECKUI MTPOrpecce U perpecc,
apomopo3, uauoaganTaius, ooas
JereHepanys, aJaTuBHas paguanus.
Xapaktepu3oBaTh (POPMBI IBOJTFOLIMH.
BrisiBnsate apomMopdo3ssl u
UMOaJanTalul ypacTeHU 1
KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYECKUN MPOTPECcC
u Ouosoruyeckuit perpecc, apomopdos,
HIM0aJanTallui0 U OOIIIYIO
JereHepaluio.

BbISIBISAT B3aUMOCBSI3U MEXIY IMYTIMU
Y HaIlPaBJICHUSIMU 3BOJIIOLINU

Y PACTEHHMU U KUBOTHBIX

HToro uacosB o teme
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Tema 2. Bo3HUKHOBeHMe U pa3BUTHE 'KU3HU Ha 3emuie

2.1 | Uctopus xu3Hu

Ha 3eMie ¥ METOIbI
€€ U3y4eHUs.
I'unore3sl
IIPOUCXOKICHUS
JKM3HH Ha 3emiie

2

JloHay4dHble MpE/ICTABICHUS

0 3apOKJICHNM XU3HU. HaydHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emJie: aOMOreHe3 UMaHCIIePMHUS.
XuMu4ecKas BOIIOIHS.
AOVOTEeHHBIN CHHTE3 OPraHUYEeCKUX
BEIIECTB U3HCOPTAHUYECKUX.
DKCNEpUMEHTaIbHOE TTOATBEPIKICHUE
XUMHYECKON SBOIOIUH.

HadanpHbie 3Tansl OMOJIOTrHIeCKOM
sBotonmu. I'unoresa PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP
1 BO3HUKHOBEHHUE MPOTOKJIETKH.
ITepBbIe KJIETKU U UX DBOJIIOLIUSI.
DopMHUPOBaAHNUE OCHOBHBIX I'PYIII
JKUBBIX OPTaHU3MOB.
Hemoncmpavyuu:

Tlopmpemui:

®. Penu, JI. ITactep, C. Muiiep,

A. N. Onapumn, I'. FOpu.

Tabauywvl u cxemwvl: « BO3BHHKHOBEHHE
CoJiHEeUHOM CHCTEMBI»,

«Pa3BUTHE OPraHUYECKOTIO MUPaY,
«PacturennHas kinetkay», « KuBotHas
KieTkay, «IIpokapuoTuyeckas
KJICTKa»

PackpbIBaTh copepkaHue TEPMUHOB U
MOHATHI: KpealMoOHNU3M, a0UOTeHE3,
BUTAJIN3M, TAHCIIEPMHSI, OMOTI033,
KOalepBaThl, MPOOUOHTHI, CUMOMOTEHES.
XapakTepu3oBaTh METO/IbI U3YUCHUS
MCTOPUYECKOIO MPOLUIOro 3eMJIu.
[lepeuncriATb OCHOBHBIE 3TaIlbl
XUMHUYECKON HOMOJIOTMYECKOM
HBOJTIOLUH.

W3naraTte copepkaHue TUIoTe3 U TEOpUil
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(KpealimoHn3Ma, CaMOIPOU3BOJIBHOTO
3apOKJI€HUS (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OmnuceiBaTh skciepumenTsl C. Mumiepa
u I'. FOpu 1o nosny4eHuto opraHnyecKux
BEIIECTB U3 HEOPTaHMYECKUX MyTEM
aOMOreHHOTO CUHTE3a
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2.2

OCHOBHBIC ATaIbI
SBOJIIOLUH
OpraHUYECKOTO MHpa
Ha 3emJie, pa3BUTHE
YKU3HH T10 3paM U
nepuoiaM

PazBuTHe )XKU3HHU Ha 3eMIIE 110 3paM U
nepuogam. Karapxeii. Apxelckas

Y IIPOTEPO30KCKas 3phl. [1anmeo3onickas
apa u e€ mepuoIbl: KEMOPHUICKUH,
OPAOBUKCKHH, CUITYPUHUCKHUM,
JICBOHCKUH, KAMEHHOYTOJIbHBIM,
TIEPMCKHUM.

Me3so301ickas 3pa 1 €€ NEPUOIBL:
TPUACOBBIH, FOPCKUM, METTOBOM.
Kaitno3olickas spa 1 €€ nepuomsbl:
MajJeOreHOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIMMarTa u
re0JIOTMYECKUX MporeccoB. OCHOBHBIE
ATaIbl 3BOJIFOLIUU PACTUTEIBHOTO U
YKUBOTHOTO MUpa. ApoMopdh 036l

y pacTeHHi 1 )KkUBOTHBIX. [losBIEHNME,
pacUBET ¥ BEIMUPAHUE TPYIIN )KUBBIX
OpraHu3MOB.

Jemoncmpavuu:

Tabnuywvl u cxemol: «PazBurue
OPraHUYECKOTO MUPay,
rE€OXPOHOJIOTUYECKas TabJINIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
HCKOIIA€MbIX )KUBOTHBIX M PACTECHUI.
Jlabopamopuvie u npakmuuecKkue
pabombot:

PackpwiBath copepxkaHue TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.

3HaTh MOCJIEI0BATEIIBHOCTH S0OHOB:
KaTapxeu, apxeu, IpoTepo30u,
(dhaHepo3oii; 3p: apxeickas,
IIPOTEPO30MCKAsL, MAIIEO30MUCKAs,
M€3030MCKast, KAMHO30MCKasl; IEPUOOB:
KEeMOPUICKHI, OPJIOBUKCKHIA,
CUITYPUHCKHUI, IEBOHCKHUM,
KaMEHHOYTOJIbHBIN, [IEPMCKHH,
TPUACOBBIN, FOPCKHUI, MEJIOBOM,
MaJI€Ore€HOBBIA Y HEOT'CHOBBIM,
AHTPONOT€HOBBIN.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUH OPTAaHUYECKOTO MHUPA

I10 3paM ¥ NEPUOAAM r€OJIOTHUYECKOU
HMCTOPUU; dTaIlbl Pa3BUTHUS
PaCTUTENIHOTO U )KUBOTHOTO MHUpA.
Breienuthb riaBHbie apoMop(o3sbI
PacTeHUN U )KUBOTHBIX.

CpaBHuBaTh MEX 1y CO00M
MIPEJICTABUTENICN CUCTEMATUUYECKHUX
IPYIIIT OPTraHU3MOB, BBISBIISITH YEPThI
YCJIO)KHEHUS U TIPUCTIOCOOJICHHOCTH
K YCIIOBUSIM KU3HU

60



[TpakTnueckas padora Ne 1. «M3yueHue
MCKOIIA€MbIX OCTAaTKOB PAaCTEHUU U
YKUBOTHBIX B KOJUIEKLIMSIX).

DKCKypcHs « DBOJIIOLUSA OPraHUIECKOTO
Mupa Ha 3eMJjie» (B €CTECTBEHHO-
HAy4YHbI WINKPAECBEIUYECKUI MYy3€eil)

2.3 | CoBpemeHHas CucreMa OpraHM4eCcKOro MUpa Kak PackpbiBath coniepkaHue TEPMUHOB U
cucrema OTpakeHHE 3BOMOLINUNA. OCHOBHBIE MOHSTUM: CUCTEMATHKA, UCKYCCTBEHHAS U
OpraHUYeCcKOro Mupa CHUCTEMaTUYCCKUE TPYIIBI OPraHU3MOB. | €CTECTBEHHAs KjaccU(UKanus, OuHapHas

Jlemoncmpayuu: HOMEHKJIaTypa, MPUHIIUI
Tabnuyvt u cxemol: «CoBpeMEHHAs HMEPAPXUYHOCTH.
CUCTEMA OPTraHUYECKOTO MHUPa» XapakTepu3oBaTb COBPEMEHHYIO
CUCTEMY OPraHMYECKOr0 MHpa
2.4 | DBoMIOIMS YETIOBEKA DBoJIIOIUA YeT0BEKa. AHTPONOJIOTHS PackpeiBaTh conep:kaHue TEPMUHOB U

(anTpOTIOrEeHe3)

Kak Hayka. Pa3Butue npencraBieHui
O MPOUCXOXKICHUU YeNIOBEKa. MeTobl
M3y4yeHHs aHTpornorene3a. CxoAcTBa u
pa3uyus 4eJIOBEKA U )KUBOTHBIX.

CucreMaTHuecKoe MoJIOKCHNUE YeI0BeKa.

Hemoncmpayuu:

lopmpemuwi: Y. JlapBuH.
Tabauyst u cxemol: «CpaBHEHHE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBEKA M YEJIOBEKOOOPa3HBIX
00€e3bsHY.

ObopyoosaHue: CIETIKU UITU
M300paKEeHHSI KAMEHHBIX OpYIUil

TIOHSTHM: aHTPOTMOJIOTHS, AHTPOIIOTECHES,
yenoBek pasymubiii(Homo sapiens),
MPSIMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
CHCTEMa.

[TepeuncnsaTh 3a1a4M aHTPOIIOJIOTHH,
ATANBICTAHOBJICHUS U PA3BUTHS
MPEJICTABIECHUI O MPOUCXOKICHUN
YyeJI0BeKa.

M3mnarate OCHOBHBIC MOJIOKEHUS
teopun Y. JlapBuHa, KpUTUYECKU
OIICHHBATh HEHAYYHYIOUH(POPMAITHIO
O MPOUCXOXKJICHUU YEIIOBEKA.

3HaTh CUCTEMATHYECKOE MOJIOKESHHE
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NEPBOOBITHOTO YeNlOBeKa: KaMHU-
qorepsl, pyouna, ckpebdiia

Busa Homo sapiens, mepedncisTh ero
MOP(OJIOTO-aHATOMHYECKHUE TPU3HAKU
pPa3HOro ypoBHs (THI, KJIacc, OTPsiA

u 1p.).

YcTanaBnuBaTh 4epThl CXO/ICTBA U
paznuyMiiuenoBeKa U KUBOTHBIX.
OOBSCHSTH U OIICHUBATH 3HAYCHUE
HAyYHbBIX 3HAHUU O IPOUCXOKICHUU
YeJIoBeKa JIJIsl MOHUMAaHUsl MeCTa U PoJiu
4eJIoBeKa B MPUPOJIE

2.5

JIBrKyIIME CUITBI

(pakTopsI)
aHTpoOIIOreHe3a

JIBrkymme cuitbl ((paKTopsbl)
anTponorene3a. Hacienctsennas
W3MEHYMBOCTh U €CTECTBEHHBIN 0TOOD.
OOmiecTBeHHBIN 00pa3 KU3HHU,
U3TOTOBJIEHUE OPYAUN TpyJa,
MBIIUICHUE, PEUb.

Hemoncmpavyuu:

Tabnuyst u cxemvt: «CpaBHEHHE
aHATOMUYECKHUX YePT CTPOCHHSI YeIIOBEKa
Y 4eJIOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE MECTa MaJICOHTOJIOTUYECKUX
HaXOJOK MPEAKOBCOBPEMEHHOTO
YEJIOBEKaY.

OO6opyioBaHuE: MYJISKA
«I[IpoucxoxaeHue yenoBeka
(TaICOHTOIOTUYECKUE HAXOIKH )»

PackpriBaTh comepkaHue TEPMUHOB H
MOHATUH: (haKTOPBI AaHTPOTIOTEHE3A,
TPYIIIOBOE COTPYIHUYECTBO, PEUb,
OpyAUiiHAs EATEeTbHOCTD,
MOJIUMOPHU3M.

XapakTepru30BaTh JBIKYIIHE CHITBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpPaBHUBATh MX MEXIY COOOM
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2.6

OCHOBHBIC cTauu
SBOJIFOITMH YCJIOBCKA

OCHOBHBIE CTaIUM U BETBU BOJIIOIUU
YeJIoBeKa: aBCTpajJonuTeku, YemoBek
yMelbid, YenoBek mpsaMOXO TSI,
YenmoBek HEaHAEPTAIBCKUN, UeloBeK
pa3yMHBIN COBPEMEHHOI'O THIIA.
Haxoaku uckonaempIx OCTaHKOB,
BpEMsI CYIIIECTBOBAaHHUSA, 00JIaCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO
MO3ra, 00pa3 KU3HHU, OPYIUs.
Jemoncmpavyuu:

Tabauyst u cxemvi: «OCHOBHBIE MECTa
MaJ€OHTOJIOTMYECKUX HAXOA0K MPEIKOB
COBPEMEHHOI'0 YEJIOBEKA,
«JlpeBHeimme moan», «JIpeBHue
moamn», «IlepBble COBpEMEHHBIC JIIOIN.
OO0opyioBaHKE: MYJISIKU
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJIONMUTEKa, MUTEKaHTpPOIIa,
HEaHIepTaJiblia, KPOMAHBOHIIA); CICTTKU
WU N300pakeHNss KAMEHHBIX OPYIU
MEPBOOBITHOTO YEJIOBEKA: KaMHU-
qorrmnepsl, pyouia, ckpedia

PackpsiBaTh conepxaHne TEPMUHOB U
TIOHSITUI: aBCTPAJIONMUTEK, YEIOBEK
YMEJIbIN, YEIIOBEK MPAMOXOIALINHT,
HEaHJepTajel, KpOMaHbOHEIL,
HEOJIUTUYECKAsi PEBOJIIOIINS,
NepBOOBITHOE UCKYCCTBO.
XapakTepu30oBaTh U CPABHUBATH MEKY
000l OCHOBHBIC CTAUN DBOJIIOINH
YEJI0OBEKA: XPOHOJOTHYECKUI BO3PACT,
apeaJs pacrpocTpaHeHusi, 00bEM
rOJIOBHOT'O MO3Tra, 00pa3 KH3HU U

opyaus Tpyaa

2.7

UYenoseueckue pacsl
U PUPOHBIC
aJanTallyi 4eJIoBeKa

Yenopeueckue packl. OCHOBHBIE
OOJIBIIME PACHI: €BPONICOUTHAS
(eBpaswmiickasi), HErpo-aBCTpaJIOUAHAS
(?KBaTOpHUANIbHAS ), MOHTOJIOMTHAS
(a3uarcko-aMepuKaHCKasi).

PackpsiBaTh coliep:kaHue TEPMHUHOB
Y TIOHSATHUM: PAChI, PACOTECHE3, COLUAII-
JIApBUHU3M, PACU3M, METHCALIHSL.
XapakTepu3oBaTh U CPAaBHUBATH
MPEJICTABUTENIENYETIOBEUECKUX pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBUSIM CYIIIECTBOBaHMS. EqUHCTBO
yejoBeueckux pac. Kpuruka
COLMAJIBHOTO JIApBUHU3MA U pacu3Ma.
Jemoncmpayuu:

Tabnuywvl u cxemoi: «YemoBedeckue
pacb»

PAacKpbIBATh IPUYMHBI 1 MEXAHU3MBbI
pacoreHesa, nepeyucisiTb U TPUBOAUTH
pUMEPBI TPUCTIOCOOIEHHOCTH YEI0BEKa
K YCIJIOBUSIM CPEJbI, TPUMEPDI
MPUCTIOCOOUTENBHOTO3HAYEHUSI PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €IMHCTBO BUAa HOMO
sapiens, Hay4yHYI HECOCTOSITEIbHOCTh
PaCOBBIX TEOPUH,UJEH COLHATBHOTO
JapBUHU3MA U pacu3ma

HToro uacoB o teme

9

Tema 3. Opranu3mbl U OKPY:KaOUIas Cpe

aa

3.1 | Oxomorus Kak Hayka 1 OKoJorus Kak Hayka. 3ajauyuu pa3aensl | PackpeiBaTh conepikaHrne TEPMUHOB U
HKOJIOTUH. MOHSITUIA: SKOJIOTHSI, TIOJICBBIC
MeTo1p1 SKOTOTHUECKUX UCCIEAOBAHNN. | HAOIIOAEHNUS, SKCIIEPUMCHTHI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHHUTOPHUHT OKPY>KalOIEen Cpebl,
COBPEMEHHOI'0 4YeJIOBEKa. MOJIETTUPOBAHUE, SKOJIOTHIECKOE
Jlemoncmpayuu: MHUPOBO33pEHUE.
Ilopmpemoi: A. I'ymOonbaT, [lepeuncnsaTh 3a7a4 SKOJIOTUH, €€
K. ®@. Pynswe, O. I'ekkens. paszeibl UCBA3U C IPYTMMU HAyKaMHU.
Tabnuywr u cxemwr: kapta «lIpuponnsie | Xapakrepu3oBaTh METOIbI
30HBI 3EMIIN» DKOJIOTMYECKUX MCCIIEIOBAHUN

3.2 | Cpensl obutanus u 1 Cpennl oOuTaHus OPraHU3MOB: BOJIHAsI, | PackpbpIBaTh cofepikaHre TEPMUHOB

IKOJIOTHYECKHE
dakTopsl

HA3eMHO-BO3IYIIIHAS, TIOYBEHHAS,
BHYTPH-OpPTaHU3MEHHASI.
Dkosornuueckue (PaxTopsl.
Kiraccudukanuys 3K0I0rHIecKux

Y TIOHSTHUH: cpefia OOUTaHMUS,
AKOJOTHYEeCKHEe (aKTOPHI,
OMOJIOTMYECKUN ONTHUMYM,
OTrpaHUYMBAIOIINNA (JIMMUTHUPYIOLIUIN )
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(dhaxkTopoB: abnoTHueckue, OUOTHUYECKHUE
U aHTPOTIOTEHHBIE.

JleticTBHE YKOIOTHYECKUX (PAKTOPOB

Ha OpPTaHU3MBI.

Hemoncmpayuu:
Tabauyvt u cxemvi: «CpenploOUTaHUS

OpraHu3MoB»

dakTtop.
XapakTepu30BaTh YCIOBUS CPEI

oOWTaHNs OPraHU3MOB;
KJIaccu(UIUpoOBaTh U XapaKTepPU30BaTh
IKOJIOTHYECKUE (PaKTOPhI: aOMOTHYECKUE,
OMOTHYECKHE U aHTPOTIOTCHHBIE.
OnuceBaTh ACMCTBUE HKOJIOTMUECKUX
(akTOpOBHA OpPraHU3MBI.
XapakTepu3oBaTh 0COOEHHOCTH
CTPOCHHSI M )KU3HECATEILHOCTH
pacTeHUi 1 )KUBOTHBIXPA3HBIX CPEN
oOuTaHus

3.3

AOuoTHYeCKHne
(akTopsl

AbuoTtnueckue (hakTophl: CBET,
TeMmrepaTypa, BIaXkHOCTb.
®doronepuoausm.IIpucnocobnenus
OpPraHU3MOB K JICUCTBUIO a0MOTUYECKUX
(bakTopoB. bruosornueckuepuTMBbI.
Hemoncmpayuu:

Tabnuyvt u cxemovl: «DOTOMEPUOTUIM.
Jlabopamopuwie u npakmuueckue
pabomul:

JlaGopaTtopHas padota Ne 3.
«Mopdonoruaeckne 0COOEHHOCTH
PacTEeHHI U3 Pa3HBIXMECT OOUTAHUS.
JlabopaTtopHnas padota Ne 4. «Bnusiaue
CBETa HAa POCT M Pa3BUTHE YEPEHKOB
KOJIEyCa»

PackpbIBaTh cofep;kxaHne TEPMUHOB U
MOHATUI: a0MOTHYECKHUE (PAKTOPBI,
dbotonepuoansM, OUOIOrHUECKUE
PUTMBI.

AHanmu3upoBath ACUCTBUE CBETA,
TEMIIEpaTyphbl, BIIAJKHOCTH HA OPTraHU3MbI
U TIPUBOJIUTH TPUMEPHI
IPUCIIOCOOTIEHHOCTH OPTaHNU3MOB.
[IpoBouTh GHoOIOrMYECKEe HAOTIOIEHUS
1 0OpMIIATH pe3yJbTaThl MPOBEAEHHBIX
HaOJI0ICHUI
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3.4 | buornueckue buotnueckue daxropsl. Buabl PackpeiBaTh conep:kaHue TEPMUHOB
(dakTopsI OMOTUYECKHUX B3aUMOJECHCTBUI: U TIOHATUN:0MoTHYeCcKuE (HaKTOPHI,
KOHKYPEHLUS, XUITHUYECTBO, CHMOMO3 U | XMILHUYECTBO, IIapa3UTHU3M,
ero opmel. [lapazutusm, koomeparus, | KOHKYpPEHLUs, MyTyajau3M, CAMOHNO3,
MyTyaJIn3M, KOMMEHCAIN3M KOMMEHCAJIN3M, HaXJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUUECTBO). KBapTUPAHCTBO, AMEHCAJIU3M,
AMeHcanu3M, HEUTpaIu3M. HEUTPAIIU3M.
3HaueHue OMOTHUYECKUX XapakTepru30BaTb OMOTHYECKHE
B3aMMOJICHCTBUH I CYILIECTBOBAHU (aKTOphl U BUIBIB3aMMOOTHOIICHHI
OpPraHMU3MOB B IIPUPOIHBIX COOOIIECTBAX. | MEXKy OPraHU3MaMU; IPUBOJUTH
Hemoncmpayuu: IIPUMEPBI B3aUMHOU
Tabnuyvl u cxemol: «lluieBble nenmn» IPUCIIOCOOTIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXIy COOON BHIbI
OMOTUYECKUXB3aUMOICHCTBUI
OpraHU3MOB
3.5 | Dxonoruyeckue DKOJIOTUYECKHUE XAPAKTEPUCTUKH PackpeiBaTh conepkaHne TEPMUHOB U
XapaKTEPUCTUKU nonyJysiuu. OCHOBHBIENIOKA3aTEMN MTOHATHMN: TIOIYJISIUUS, YUCIEHHOCTb,

BUJIA U TIOITYJISIIIAN

MOMYJISIIIUN: YUCIEHHOCTbD, INIOTHOCTb,
POKJIa€MOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. JJuHaMyuKa YMCI€HHOCTH
MONYJISIIIUU U €€ Perysiusl.
Jemoncmpavuu:

Tabauywt u cxemol: «llomynsuumy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
NOMYJSINUNA UHOY30pUU-TYPEITbKNY.
Jlabopamopuwie u npakmuueckue
pabombut:

IJIOTHOCTB, POKAAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTPALIMs, TUHAMUKA
YUCJICHHOCTH IONYJIALINH.
XapakTepu30BaTh OCHOBHbBIE TTOKA3ATEIN
U DKOJIOTHYECKYIO CTPYKTYPY
MOMYJISIIUN; OMUCHIBATH MEXaHU3MBbI
PEryIsiUy YUCIEHHOCTH MOIYJIALNH
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[Tpaktrueckas padota Ne 2. «Iloacuér
MJIOTHOCTH TIOMYJISIITUIN pa3HBIX BUIOB
pacTeHui»

Hroro yacos no treme

5

Tema 4. Coo01ecTBa M IK0JIOrHYE€CKHE CHCTEMBI

4.1 | CooOmrecTBa 1 Coo0111ecTBO OPraHu3MOB — OUOIEHO3. PackpriBaTh copepkaHue TEPMUHOB U
OpPraHU3MOB CtpykTypbl OMOLIEHO3a: BUIOBAs, MOHATHI: OMOLIEHO3, SKOCHUCTEMA,
MPOCTPAHCTBEHHAs, TpohUUIeCcKast OMOreo1eH03, BUJIbI-IOMUHAHTHI,
(uieBas). Buapl-1OMUHAHTHI. DKOJIOTHMYECKas HUIIIA.
CBsi3u B OHOIIEHO3E. XapakTepu3oBaTh OHOIIEHO3
Jemoncmpavuu: (coo0111ecTBO), €T0 BUIOBYIO,
Tabnuyst u cxemol: «llunesbie nenmy, MPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«bBHOIIEHO3: COCTaB U CTPYKTYpay. CTPYKTYPBHL.
Obopyoosanue: MOJIETb-aNIUIAKAIAS OOBSICHATH POJIb KOMIIOHEHTOB
«Tunuuneie OMOIIEHO3BDY; TepOapuii OMOIIeHO3a B MOJIIEPKAHUU €TO0
«PacturenpHbie COOOIIECTBAY; CTPYKTYPBI U CYIIECTBOBAHUS
KOJUIEKIMs « bHOIIEHO3» Ha ONPENCIIEHHON TEPPUTOPHH.
OOBACHITH OMOJIOTMYECKUM CMBICIT
SPYCHOCTU MIIMCTOBOM MO3aWKH.
CpaBHHBaTh KOMIIOHCHTHI OMOIICHO30B,
WX BUJOBYIO, IPOCTPAHCTBCHHYIO H
TPOPHUUECKYIO CTPYKTYPHI, CBSI3U MEKITY
OpraHU3MaMH
4.2 | DKOCUCTEMBI U 2 DKOJIOrM4eCKHe CUCTEMBI (IKOCUCTEMBI). | PackpriBaTh copepkaHne TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBaHMS

[TousTe 00 AKOCUCTEME U
OHOreoleHO3E.
®OyHKIIMOHAIBHBIC KOMITOHEHTHI

MOHATHH: DKOCUCTEMA, OMOT€OLIEHO3,
MIPOAYIIEHTHI, KOHCYMEHTBI, PSIYIICHTEHI,
TpodHUECKHE YPOBHH, ITUIIICBAs
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AKOCHUCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (TUIEBBIC) YPOBHH
AKOCHUCTEMBI. [IuIeBbIe 11enu U CeTH.
OCHOBHBIE ITOKA3aTEJIN SKOCUCTEMBI:
ouomacca, NpoayKIHs. DKOJIOTUUECKUE
MMUPAMUJIBL: TIPOAYKIIMH, YUCICHHOCTH,
onomaccel. CBOMCTBA YKOCUCTEM:
YCTOMUYUBOCTb, CAMOPETYJISAIHUA,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

lopmpemuwi: A. Ix. Tencnn,

B. H. Cyxkaués.

Tabauyst u cxemol: «lIpuponHbie
coobmecTBay, «Llemu nuranusy,
«IKOJIOTUYECKas MUPaMUIay

LEIb U CETh, IKOJIOTMUECKUE
nupamubl, Onomacca, mpoayKIHs,
CYKLECCHSL.

XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocOOHOCTH K JIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIILHO
3aMKHYTBIA KPyTOBOPOT BEILIECTB,
HEO0OXOJMMOCTh TOTOKA YHEPTHH).
CpaBHHBaTh NaCTOUIIHBIE U JETPUTHBIE
MUIIEBbIE IIENH, TPOYUUECKUE YPOBHU
DKOCUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
NUpamMuAbl YUCICHHOCTH U TUPAMHUJIBI
OMOMACCHI.

CocTaBisATh UEMU U CETH MUTAHUS.
IlepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALIMS,
pa3BUTHE (CyKIIECCHs).

OnuceIBaTh MEXAHU3M NOIEPKAHUS
pPaBHOBECHS B 3KOCHCTEMAX.
XapakTepu3oBaTh CYKLIECCHH, BBISIBISATh
MPUYHUHBI U 00UIME 32aKOHOMEPHOCTHU
CMEHBI 3KOCHUCTEM

4.3

[Ipuponsie
3KOCUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKOCHUCTEMA XBOMHOTO WU
IIMPOKOJIMCTBEHHOIO Jieca.

PackpriBaTh conepkaHue TEpPMUHOB U
MOHSITUIA: BOJAHBIE DKOCUCTEMBI,
OMOT€eO1IeHO3bI, (PUTOIIAHKTOH,
300IUIAHKTOH, OEHTOC, TYMYC.
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Hemoncmpavyuu:

Tabauyst u cxemvi: « IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIECA,
«DKocHuCTEMAa XBOMHOIO JIECay,
«buoneHnos BogoéMa.

Obopyoosanue: repdbapuu 1 KOJJICKIIUN
pAaCTEHUM U KUBOTHBIX,
MpUHAIICKAITUX K Pa3HbIM
AKOJIOTUYECKHUM TpyIliaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHbBIEC U BOJIHBIE
AKOCHUCTEMBI; OPTaHU3MbI, 00pa3yroIue
pasHbie TpoUUECKUEe YPOBHU

4.4 | AHTpOTIOTEHHBIE AHTPOIOTE€HHBIE SKOCUCTEMBI. PackpriBath conepkaHue TEPMUHOB U
AKOCHUCTEMBI ATpPO3KOCHUCTEMBI. MOHSATHI: aHTPOIIOT€HHAsI IKOCUCTEMA,
Ypboskocucremsl. buonornueckoe u arpo’KocucTema, ypooskocucrema,
X035CTBEHHOE 3HAUYECHUE OnopazHooOpasue.
arpo3KOCUCTEM U YpOOIKOCHUCTEM. XapakTepu3oBaTh arpOdKOCUCTEMBI U
buopasnoobpasue kak gpaxrop ypOO3KOCUCTEMBI, 0COOEHHOCTH HX
yCTOMUMBOCTH dKocucTeM. COXpaHEHUE | CyLIECTBOBAHUS.
OMOJOTUYECKOTO pa3HO00pasusl [IpuBOANTH MPUMEPHI AHTPOIIOTESHHBIX
Ha 3emiie. HKOCHUCTEM CBOEH MECTHOCTH, ONUCHIBATH
Hemoncmpayuu: MX BUJOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemol: «ATPOLIEHO3Y. CpaBHHBATh COCTaB U CTPYKTYPY
Obopyodosanue: xomnekuys «BpenuTeny | mpupogHbIX SKOCUCTEM U
BOXHEUIIINX CEILCKOXO35IMCTBEHHBIX arpodKOCUCTEM, arPOIKOCHUCTEM U
KYJIbTYp» ypOO3IKOCUCTEM
4.5 | buocepa— VYuenue B. U. Bepnaackoro o ouocdepe. | PackpriBath cojiepkaHnue TEPMUHOB U
riio0anbHast ['panuIlel, COCTaB M CTPYKTYypa NOHATUH: Ouocdepa, )KUBOE BEUIECTBO,

IKOCHUCTEMA 3EMITH

ouocdepsl. JKuBoe BEIIeCTBO U €r0
bynakuun. OcobeHHocTr 6nocdeprl Kak

JTMHAMHYECKOE PaBHOBECHE.
OuenuBath Bkaaa B. 1. Bepnaackoro
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r7100aTbHON YKOCUCTEMBI.
JlnHamMuueckoe paBHOBECHE U OOpaTHas
CBsI3b B OMocdepe.

Hemoncmpayuu:

Topmpemuwi: B. 1. BepHaackumu.
Tabnuysl u cxemol: «O01IAs CTPYKTYypa
ounochepr», «PacpocTpaHeHUE KUZHHA
B Ouocdepe», «O30HOBBIN dKpaH
ounochepb»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMocdepsl,
(YHKITUH )KUBOTO BEIECTBA OMOChephI
U onpeaesITh (Ha KapTe) 00J1acTH ero
HauOOJIBIIIETO PACIIPOCTPAHCHHUSL.
[TpuBOIUTH TPUMEPHI TIPOSBICHHUS
(byHKIMI )KUBOTO BelecTBa Onocdepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YeoBeKa.

[lepeuncnarb ocoOeHHOCTH OUochepsl
KaK IJ100aIbHOM 3KOCUCTEMBI 3EMIIH

4.6 | 3aKOHOMEPHOCTHU KpyroBopoTs! BemiecTB u PackpbiBath copepxanue TEPMUHOB U
CYILIECTBOBAHMSI OMOreOXMMHUYECKHE ITUKIIBI JIEMEHTOB MOHSTUH: TIEJOCTHOCTH Ouochepsl,
ouochepsl (yrnepona, a3orta). KPYTOBOPOT BEIIECTB,

3oHaBHOCTH OUOCchepbl. OCHOBHBIC OMOT€OXUMUYECKHUE ITUKITBI

OMOMBI CyIIH. AJIEMEHTOB, 30HATIBHOCTH OMOC(EPHI,

Jemoncmpayuu: OMOMBI.

Tabauywl u cxemwl: «KpyroBopoT OnuceIBaTh KPyrOBOPOT BEIIECTB,

yraepojia B ouocdepe», «Kpyrosopot OMOreOXMMHUYECKHE IIUKITBI a30Ta U

a30Ta B IPUPOJIEH yriepoja B ouocdepe.
OOBSICHATH MPUUNHY 30HATTLHOCTH
ouocdepsl. [lepeuncsaTs u
XapaKTepU30BaTh OCHOBHBIE OMOMBI
CyILIH 3eMJIH

4.7 | YenoBe4yecTBO YenosedecTBO B Onochepe 3emiiu. PackpeiBath copepkaHue TEPMUHOB U

B Ouocdepe 3emiau

AHTPOIOreHHbIC H3MCHEHHSI
B 6nocdepe. ['mobaapHbIC

MOHSATUM: aHTPOIOT€HHbBIE U3MEHEHUS],
HKOJIOTUYECKUN KPUBHC, TII00ATbHBIE
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AKOJIOTUYECKUE TPOOIIEMBI.
Jemoncmpayuu:

Tabauyvt u cxemol: «lIpumepHbIC
AHTPONOT€HHbIEC BO3JACHCTBUS

Ha pUpOay», « BaxHenmme ncTOUHNKH
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
Bo», «I[louBa — BaxkHeiIIas
cocTasJsironias ouochepn», «DakTOpPbI
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouocepri»; Kpachas
kHura PO, n3o0pakxeHus1 OXpaHsIeMbIX
BHJIOB PACTEHUI U KUBOTHBIX

po0OJIeMBI.

XapakTepu3oBatb OMOCHEPHYIO POJIb
YyeoBeKa.

[TpuBOIUTE IPUMEPHI AaHTPOIIOTEHHBIX
U3MeHeHu# B brocdepe.

Or1icHUBATh ITOCIICICTBUS 3arPSI3HCHHS
BO3/IyIITHOM, BOJTHOM Cpeibl, U3BMEHEHUS
KJIMMAaTa, COKpaIIeHHsI
OouopazHoobpasus.

dopmympoBaTh COOCTBEHHYIO TTO3UITUIO
110 OTHOIICHHIO K TJI00aIbHBIM U
PETHOHABHBIM 3KOJIOTHIECKAM
npobiemMam, apryMeHTHPOBATH CBOKO
TOYKY 3PCHUSL.

Ha3zpIBaTh MPUYXHBI TTOSIBIICHUS
MIPUPOAOOXPAHHOMN ITUKH,

pacKphIBaTh 3HAYCHHE MTporpecca

TUTSI TIPEOI0JICHUST DKOJIOTUYECKOTO
KpHU3nca

4.8

CocyiiecTBOBaHNE
IPUPOJIBI U
YeJI0BeueCTBa

CocymiecTBOBaHUE TPUPOJIBI U
yenoBedyecTBa. COXpaHEHHE
Ouopa3HooOpa3ust Kak OCHOBA
ycToitunBocty 6mocdeprl. OcHOBa
paIMOHAIBHOTO YIIPABICHUS
MPUPOTHBIMUA PECYPCAMH U UX
HCnoJib30BaHue. JloCTHKEeHUS OMOIOTHH
W OXpaHa IMPUPO/IBI.

PackpeiBaTh conepkaHue TEPMUHOB U
MOHATHN: pAllMOHATBHOE
IIPUPOIOIIOIB30BaHUE, YCTOMYUBOE
pa3BUTHE, KODBOIIOLIUA.
XapaxkTepu3oBaTh PaLMOHAIBHOE
HCII0JIb30BaHUE IIPUPOIHBIX PECYPCOB;
OCHOBHBIE T0JIOKEHUS KOHIEILIUN
YCTOMYHUBOTO PA3BUTUSA
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Hemoncmpavyuu:
Tabnuywvl u cxemsi: «buochepa u
4eJIOBEK»

HToro vyacoB o Teme 9

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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