MHNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma pa3paboTaHa B COOTBETCTBHHM C HOPMATUBHO - MPABOBBIMU JOKYMEHTAMH:
- ®epepanbHbIM 3aK0HOM OT 29.12.2012 roga Ne 273-®D3 «O06 obpazosanun B Poccuiickoit @enepanumn»;
- @egepaibHBIM TOCYJAPCTBEHHBIM OO0pPa30BaTEIBHBIM CTAHJAPTOM OCHOBHOTO OOIIEro oOpa3oBaHUS
(yrBepxaeH [Ipukazom MunucrepcTBa npocsemieHus: Poccuiickoit @enepanuu ot 31.05.2021 roma Ne 287);
( @I'OC COO yrBepxaeH [Ipukazom MunucrepcTBa oOpazoBanus U Hayku PO ot 17.12.2010 roga Ne1897)
- OCHOBHO#1 00pa30BaTeNbHON MPOTPAMMO OCHOBHOTO o6miero oopazoBanuss MOY COII Ne2 nrr
3abaifkabCcK
CornacHo yuebnomy miany MOY COLI Ne 2 nrr 3abaiikanbck paboyas mporpamma mpenycMaTpuBaeT oOydeHue
OHoJIOruy B 00bEME 2 Yaca B HEAEI0, 68 4acoB B roj.

3HayeHWe OWONOTMYECKMX 3HAHMH Ui COBPEMEHHOTO YEIOBEKa TPYIOHO TMeEpeoleHuTsb. [loMumo
MHPOBO33PCHYECKOr0 3HAUCHUS, a/ICKBATHBIC MPEICTABICHUS O JKUBOIM MPHUPOJEC JIGKAT B OCHOBE MEPONPHSITHII 110
MOJJICPIKAHMIO 3I0POBbsSI YEIIOBEKA, OCHOB €ro 0€30MacHOCTH U MPOM3BOACTBEHHOM JCATEIBHOCTH B JIF000I OTpaciu
MPOMBIIIICHHOCTH U X03stiicTBa. [103TOMY I1aBHas 1elib POCCHICKOr0 00pa30BaHKsI 3aKJIFOYACTCS B MOBBILICHUH €TI0
KauecTBa M 3(P(EKTUBHOCTH MOJYUYECHUS U MPAKTUYECKOrO MCIOIb30BaHUs 3HaHMM. [ pemieHus 3Toi BakHeiIen
3a7a4d ObLI TPHHAT HOBBIA TOCYJapCTBEHHBIM 00pa30BaTEbHBIA CTaHIApPT 00IIero odpasoBaHus. B Hacrosinee
Bpemsi 0a30Boe OHONOrHYeckoe 00pa30BaHME B OCHOBHOM IIIKOJE JODKHO OOCCHEYHTh BBIITYCKHHKAM BBICOKYIO
OMOJIOTUYECKYIO, DKOJIIOTHYECKYI0O M IMPUPOIOOXPAHUTEIbHYI0 TPAMOTHOCTh, KOMIIETEHTHOCTh B OOCYKICHHUH H
pPELIEHNH LENOro Kpyra BOIIPOCOB, CBSA3aHHBIX C JKMBOM IpuUpomod. PemmTe 3Ty 3agady MOXXHO HAa OCHOBE
MPEEMCTBEHHOI0 Pa3BUTHS 3HAHUI B 00JIACTH OCHOBHBIX OMOJIOTMYECKUX 3aKOHOB, TEOPUH U MJIeH, 00€CIICUMBAIOIINX
(dyHIaMEHT ISl TPAKTHYECKOM JIeITEIbHOCTH yJalnuxcs, POPMUPOBAHUS MX HAYYHOTO MUPOBO33PEHHSI.

L EJIU Ouomornveckoro o0Opa3oBaHus B OCHOBHOM ITKojie (POPMYJIUPYIOTCS Ha ypOBHE TPeOOBaHHUI K pe3yJibTaTaM
OCBOEHHS COJEPIKAHUS IIPEAMETHBIX IIPOrPaMM.

I'moGanpHble Temu OUONOrMYecKOro oOpa3oBaHUsl SBISIOTCS OOIMMME JUIs OCHOBHOW M cTapiiedl KOl |
OIIPENENIIOTCS COIMAIBHBIMA TPEOOBAHUSAMH, B TOM YHCIIE€ M3MEHEHUEM COIMAIBbHOW CHUTYaIlUd Pa3BUTHS — POCTOM
MH(OPMAITMOHHBIX TEpPerpy30K, M3MEHEHHEM XapaKTepa M CIIOCOOOB OOIIEHHWS W COIHANBHBIX B3aMMOICHCTBUI
(0OBeMBI M CITOCOOBI TTONMydeHusI HHQOopMaIK MOPOXKIAIOT PsI OCOOCHHOCTEH Pa3BUTHS COBPEMEHHBIX MOJIPOCTKOB).
Haunbonee npoayKTUBHBIM C TOYKM 3pEHMs pELIEHUs 3aJad pa3BUTHUs IOAPOCTKA SBJLIIOTCS COLMOMOpAJbHAas U
UHTEJJICKTYaJIbHas B3POCIIOCTb.

[Momumo 3TOrO, TNOGANBHBIE TETH (QOPMYITHPYIOTCS C YYETOM PacCMOTPEHHUS OMOIOrMYecKoro oOpa3oBaHUs Kak
KOMITOHEHTa CHCTEMbI 00pa30BaHUsl B IENIOM, TOITOMY OHU SIBIISIOTCS HanOoliee OOIMMMH B COIIMATBHO 3HAYNMMBIMH.
To ecThb r100aNBHBIMH TIEISIMA OMOJIOTHYECKOT0 00pa30BaHUS SIBIISIOTCS:

-conManu3anus o0y4yaeMblX, KaK BXOXIEHME B MHUpP KyJIbTYPbl U COLMAJbHBIX OTHOIIEHHWH, O0OECIeuMBaIOIIUX
BKJIIOYEHHE yYallUXCs B Ty WJIM HHYIO TPYIIy HMJIM OOIIHOCTE — HOCHUTENS €€ HOPM, LIEHHOCTEH, OpUEHTALH,
OCBaMBAaCMBbIX B IIPOLIECCE 3HAKOMCTBA C MUPOM KHMBOU IIPUPO/BL;

- IIPUOBLHIEHUE x 1o3HAaBaTeNnbHOI KyJAbTYype KaK CHCTEME TIO3HABATENbHBIX (HAYYHBIX) [EHHOCTEH,
HaKOIUIEHHBIX O0IIECTBOM B chepe OHOIOrndeckoi HayKu.

[Tomumo 3TOTO OHONIOTHYECKOEe 00pa30BaHME MPU3BAHO 00CCITCUNTE:

-OPUEHTAILIMIO B cucreMe MOpalbHBIX HOPM U LICHHOCTEH: MPU3HAHHE BHICOKOW LIEHHOCTH KU3HU BO BCEX €€
HPOSIBIECHUSAX, 37J0POBbSI CBOETO U JAPYTHX JIIOJEH; YKOIIOTHYECKOE CO3HAHUE, BOCIIUTAHUE JIIOOBU K IIPUPOJIE;

-PA3BUTHE no3HaBaTeNbHBIX MOTHBOB , HAIPaBJICHHBIX Ha IOMXY4YEHHE HOBOI'O 3HAaHHUS O >XUBOW MPUPOIE;
[IO3HABATEIbHBIX KAa4YeCTB JIMYHOCTH, CBS3aHHBIX C YCBOGHHMM OCHOB HayYYHBIX 3HAHHMH, OBJAJCHHUE METOIaMH
UCCIIeI0BaHNS IPUPOIBI, POPMUPOBAHNE HHTEIUICKTYaIbHBIX YMECHUH ;

-OBJIAJIEHHUE xmi04eBEIME  KOMITETEHTHOCTSIMH: y4eOHO-TI03HABATENbHBIMU, HH()OPMAIMOHHBIMH, II€HHOCTHO-
CMBICJIOBBIMH, KOMMYHUKAaTUBHBIMH;

-POPMHUPOBAHME y yuamuxcs NO3HABAaTENbHOM KyNbTYyphl, OCBaHBAEMOM B TMpOLECCE IO3HABATEIBHON
NeATEIbHOCTH, W O3CTETHYECKOW KyJbTYphl, KaK CIIOCOOHOCTH K SMOLMOHAJbHO-LIEHHOCTHOMY OTHOIIEHHIO K
00BbeKTaM >KUBOH IPUPOIBI;

Coaep:xanne y4e0HOro npeamMera

BBenenue

Mecto kypca «OO01ass OMOJIOTHS» B CUCTEME €CTECTBEHHOHAYUHBIX TUCIHUIUINH, & TAK)KE B OMONIOTMYECKUX HayKaX.
Ienu u 3amaum Kypca. 3HauCHHE MpeEaMeTa JJisi TOHUMAHWS SIUHCTBA BCEro JKUBOI'O, B3aHMOCBSA3M BCEX dacCTel
ounocdeps 3emin.

XumMuueckasi Opranu3anus KJIeTKu



DIIEMEHTHBIN COCTaB KJICTKHU. PaCHpOCTpaHeHHOCTB OJICMCHTOB, X BKJIaJ B 06pa30BaHI/Ie JKUBOH MAaTCpuu U 00BEKTOB
HEKHUBOU IMpUpOABbI. MaKpOBJ'ICMCHTBI, MHKPOS3JIEMCHTBI; UX BKJIaId B O6p330BaHI/IC HCOPTraHNYCCKUX U OPraHUYCCKUX
MOJICKYJI JKUBOI'O BCIIECCTBA.

HeOpFaHI/I‘{eCKI/IG MOJICKYJIbI JKUBOI'O BCIICCTBA: BOJAA, XUMHNYCCKUC CBOMCTBA M OHMOJOrHYECKas POJIb. Comn
HCEOPraHn4eCKUX KHUCJIOT, UX BKJaId B obecrieuenrie MMpOUCCCOB KUBHCACATCIILHOCTU U IMOAACPKAHUC IroMeocTasa.
Ponb KaTHOHOB M aHUOHOB B OOECIIEUEHHH IMPpOUCCCOB KU3SHCACATCIBHOCTH. OcMOC U OCMOTHYECKOE JaBJICHHUC,
OCMOTHYECKOC IMMOCTYIIJICHUC MOJICKYJI B KJICTKY.

Oprannveckre MOJEKyJbl. buomormveckue momumepsl — O€NKH; CTPYKTypHas opranu3anus. OyHKOUH

OCNKOBBIX MOJNEKyd. YrieBonasl. CTpoeHue W Ouoioruueckas poib. JKUpbl — OCHOBHOW CTPYKTYPHBIH
KOMITOHEHT KJIETOYHBIX MeMOpaH 1 uctoynuk sHeprun. JJHK — monekynsl HacnencrBennoctu. Penymmukamms JHK,
nepenavya HacleACTBEHHOW MH(opMaluu 13 MOKOoJIeHUs B mokoneHue. [lepenaya HacnencTBeHHOH MHQOpMayH U3
sapa B 1Wromiasmy; TpaHckpunuumsa. PHK, crpykrypa u ¢ynkumn. HMHbopMmannoHHBIE, TpaHCIOPTHBIE,
pubocomanbabie PHK.

OO0OMeH BelecTB M MPeo0pa3oBaHue YHEPTUM B KJIeTKe

OOMeH BelIecTB W MpEBpalleHne YHEPTUU B KIIETKe. TpaHCIOpT BEUIECTB uyepe3 KIETOYHYI MeMOpaHy. [InHO- u
¢aromuros. BHyTpukierouHoe nuiieBapeHne U HAKOMJIEHHE YHEPIHM; pacllelyieHHe INIoKo3bl. buocuHTe3 6enkos,
YKUPOB M YTJIEBOJOB B KJIETKE.

Ctpoenue U GyHKIMH KJIETOK

[Mpokapuornueckue kieTkd; Gopma u paszmepbl. CTpoeHHE LUTOIUIA3MbI OaKTEPUAILHOW KIETKH; OpraHH3allus
Merabonn3Ma y npokapuoT. ['eHernueckuii anmapat Oaktepuii. CriopooOpa3oBanue. PazmHoxeHrne. MecTo U poiib
MIPOKapHOT B OMOIIEHO3aX.

Oykapuotndueckass kKieTka. llurorurazma syKapHOTHYEeCKOW KIeTKH. OpraHeiuibl IIUTOIUIa3MBI, MX CTPYKTypa H
¢yaxmun. Lutockener. Bxmiouenws, 3HaueHWe W poiab B MerabonmmsMe KieTok. KieroduHoe sSapo — IIEHTP
YIpaBICHHUS KU3HEACITEIBHOCTRI0O KIETKH. CTPYKTYypHl KJIETOYHOTO sapa: suepHas o0O0J0oYKa, XpOMaTHH
(rerepoxpoMaThH), SAPEIIIKO. OCOOEHHOCTH CTPOCHHUSI PACTUTEIHHON KIIETKH.

Jenenne xierok. Kjaerkn B MHOTOKJIETOYHOM opraHusMe. [lonamue o oughgheperyuposke KiemoKmMHO20KIEMOUYHO20
opeanuzma. Mumomuyeckuti yuxin: unmepgaza, pedynauxayus JHK; mumos, ¢hazei mumomuueckozo OeieHus u
npeobpazosanusi Xpomocom, OMONOTHYECKH CMBICT ¥ 3HaueHHWe MHTo3a (Oecronoe pa3MHOKEHHE, POCT,
BOCTIOJTHEHUE KJIIETOYHBIX TIOTEPh B (PU3HOIOTMYECKUX U TATONIOTHIECKUX YCIOBHUSAX).

Knemounas meopusi cmpoernus opeaHuzmos.

e JlabGopaTopHas pabota
Crtpoenne KIeTok 0akTeprid, paCTeHUI 1 )KUBOTHBIX HA TOTOBBIX MHUKpOIIpEnapaTax
Pa3mHo:xeHue OpraHusMoB

CymHocts ¥ (GOpPMBI pPa3MHOXEHHS OpraHu3MoB. becronoe pa3sMHOXXEHHME pacTeHHMM M KMBOTHBIX. llomoBoe
pa3sMHOKEHHE JKMBOTHBIX M pacTeHHi; oOpa3oBaHHME IIOJIOBBIX KIETOK, OCEMEHEHHE U OIUIOIOTBOpPEHHUE.
bronornueckoe 3HaueHHWE IOJOBOIO pa3MHOXEHU. [ a-memoeenes. Ilepuodvl o6pazosanus NONOGbIX KIEMOK:
PasMHodiceHue, pocm, co3pesamue (metio3) u ghopmupoganue nonosvix riemox. Ocobennocmucnepmamozenesa u
06ozenesa. OnIog0TBOPEHUE.

NuauBuayaibHoe pa3BuTHE OPraHNU3MOB (OHTOTeHe3)

OMOpHOHANBHBI  Tepuon  pa3BUTHS. OCHOGHbIE 3AKOHOMEPHOCMU — OpoONeHus;,  00pazoeanue  OOHOCIOUHO20
3apooviia — oaracmynvl.  Lacmpynsiyus;, 3aKOHOMEPHOCMU 00PA306aHUA  OBYCIOUHO20 3APOObIULA — 2ACMPYIIbL.
Ilepsuunvblii opeanozenes u OanvHetiwias oughgepenyuposxka mraret, opeanos u cucmem.llocTIMOpHOHABHBIN
nepuof pa3Butus. Gopmbl TOCTIMOPHOHAIBHOTO HeproAa pa3BuTHi. HempsiMoe pa3BUTHE; MOMHBIH M HEMOIHBIHA
Meramopdo3. buonorndeckuit cMpica pa3Butus ¢ meramopdozom. Ilpsmoe pazsutue. Ctapenue.

O6H_II/IC 3aKOHOMCPHOCTH PA3BUTHUA. buorenernueckmii 3aKoH.

Cxo0cmeo 3apoowiuteli u 3MOpuoHanbHAs Jusepeenyus npusnakos {3axon K. Bapa). Buocenemuueckuii 3axon (O.
TI'exxenwv u K. Mionnep). Pabomwr A. H. Cesepyoga 06 IMOpUOHANLHOU USMEHUUBOCTN.

3aROHOMepHOCTI/I Hac/J1eA0BaHU NIPU3HAKOB

OTKpBITI/Ie I. MGHI[CJ'IGM 3aKOHOMepHOCT€fI HacCJICJOBAaHU IIPU3HAKOB. T I/I6pPI,Z[OJIOFI/I'{CCKI/Iﬁ MCTOA H3YUYCHHUA
HaCJICACTBCHHOCTH.



Tenemuueckoe onpedeﬂeﬂue noaa.
I'eHoTHN Kak 1I€JIOCTHAS CHCTEMA. B3aI/IMO,ZLCI>'ICTBI/Ie AJUICIIbHBIX U HECAJJICJIBHBIX TCHOB B OIIPEACIICHUN ITPU3HAKOB.

o HeMOHCTpaIH/Iﬂ. KapTLI XpOMOCOM 4YCJIIOBCKA. POI[OCJ'IOBHI)IG BbIJAIOIINXCA HpeI[CTaBHTCHCﬁ KYJIbTYPBI.
XpOMOCOMHI)IC aHOMAaJIMM 4Y€JIOBCKA U UX (I)CHOTI/IHI/I‘IGCKI/IG IIPOABJICHUA.

e JlabGopatopHas padora
Perrenrie reHETHYECKUX 3a/1a4 U COCTABJICHUE POIOCTOBHBIX.
3aKOHOMEPHOCTH H3MEHYHBOCTH

OcHoBHbIE (HOpMBI U3MEHYMBOCTU. | eHOTHIIMYEcKass U3MEHYMBOCTh. MyTanuu. 3HaueHHe MyTalllid Uil TPaKTHKH
CENbCKOro X03s1iicTBa 1 OnoTexHonornu. KomOMHaTHBHAS H3MEHYUBOCTE. DBOJIIOIMOHHOE 3HaUCHHE KOMOMHATHBHON
HA3MEHYHUBOCTH.

denorunuueckas, WM MOAU(UKAIIMOHHAS, HK3MEHYNBOCTh. POITb YCIIOBHIA BHEIIHEW CPE/bl B Pa3BUTHU U MPOSIBICHUH
IIPU3HAKOB U CBOMCTB.

e Jlemoncrparus. [Ipumepbl MOAMPUKAITUOHHON W3MEHYHBOCTH.

e JlabopaTopHas pabota
[TocTpoenmne BapuarimoOHHON KPUBOH (pa3Mephl TUCTHEB PACTEHUN, aHTPOIIOMETPUIECKUE TAHHBIC YUAIITIXCS).
Cejiekuusi pacTeHMid, })KUBOTHBIX U MUKPOOPTaHU3MOB

Lenmpul npoucxooicoenus u MHo2000paszus Kynomypnolx pacmenuti. CoOpT, 10Opoaa, ITaMM. MeTOoAbl CeleKIUH
pacTeHui W >KMBOTHBIX. JlOCTHMKEHNS M OCHOBHBIE HAIIPABJIEHUS COBPEMEHHOH CENeKINH. 3HAYEHUE CENIEKINH IS
Pa3BHUTHS CEITBCKOXO3SHCTBEHHOTO TPOM3BOJCTBA, MEIWUIIMHCKOW, MHUKPOOHONOTMYECKOW W APYTHUX OTpacien
POMBIIUIEHHOCTH

Mﬂorooﬁpasue KHBOT0 MHUpa. OcHOBHBIE CBOIICTBA JKUBBIX OpraHimsmoB

EauHCTBO XMMHYECKOrO COCTaBa »HBOW MaTepWH; OCHOBHBIE TPYIIBI XHMHUYECKHX OJJIEMEHTOB W MOJEKYI,
o0pa3yrolue XKUBOe BelecTBO Onocdepnl. Kiierounoe crpoeHre opraHu3MoB, Hacesommx 3emiio. OOMEH BEIIEeCTB
W caMoperymsinust B Ononmormdeckux crucremax. CaMOBOCIPOHM3BEICHNE; HACIEACTBEHHOCTh M M3MEHUYMBOCTHh Kak
OCHOBa CYIIECTBOBAaHUS JKUBOM MaTepuu. PocT W pasButhe. PazapaxkumocTh; (HOpMbI M30MpaTEIbHON peaKIuu
OpPTaHM3MOB Ha BHEIIHHE BO3ACHCTBUSA. PUTMHYHOCTH MPOIIECCOB KU3IHEACATEIbHOCTH; OMOJIOTHYECKNE PUTMBI 1 UX
3HaueHue. JIMCKpeTHOCTh JKMBOrO BEIIECTBA W B3aWMOOTHOIIEHHE 4YacTH H IeIoro B OWocHcTeMax.
3HEpPro3aBUCHMOCTD KUBBIX OPraHU3MOB; ()OPMBI IIOTPEOIICHUS SHEPTHU.

[{apcTBa XKHMBOWM TPUPOJIBI; KpATKash XapaKTEPUCTHKA €CTECTBEHHON CHCTEMbl KIAacCH(DUKAIUK KUBBIX OPTaHH3MOB.
Bunosoe pa3znoobOpasmue.

Pa3Butue 0H0JIOTHH B T0AAPBHHOBCKHUI MepHOT

PazBuTtHe Owomornn B JOJAPBUHOBCKWN TepHOA. [ OCIONCTBO B HayKe MpEACTaBIeHHH 00 «HM3HAYaIbHOMN
IIeIeco00pa3sHOCT» W HEH3MEHHOCTH JKHBOH TpHponbl. Pabomer K. Jlunnwes no cucmemamuxe pacmeHuil u
arcugomuwix. gomoyuonnas meopus K. b. Jlamapka.

Teopus Y. JlapBuHa 0 npoucxokAeHUN BUIOB IIyTeM eCTeCTBEHHOr0 0TO0pa

[Mpennocbutky Bo3HUKHOBEHHs yaeHus Y. JlapBruHA: JOCTHKEHUS B 00JACTH €CTECTBEHHBIX HAaYK, SKCIICAUIIMOHHBIN
matepuan Y. [lapsuna. Yuenue Y. /lapBrHa 00 HCKYCCTBEHHOM OTOODE.

Yuenne Y. JlapBuHa 0 ecTecTBeHHOM oTOOpe. Bum — »srneMeHTapHas SBONIONMOHHAS equHHIA. BceoOmas
WHAVMBUAYalbHAsE N3MEHYUBOCTD U U30BITOUHAS YUCICHHOCTh IIOTOMCTBA. bopb0a 3a cylecTBOBaHHE M €CTECTBEHHBIH
oToop.

IIpucnoco0/IeHHOCThL OPraHM3MOB K YCJIOBHMSIM BHEHIHeHl cpeAbl KAk pe3yJbTaT AelCTBHUS eCTeCTBEHHOIO
orOopa

HpI/ICHOCO6I/ITeJ'ILHLIG 0COOEHHOCTH CTpOCHUS, OKpaCKu TeEjla U TIOBCACHUSA KXUBOTHBIX. 3a00Ta O MOTOMCTBE.
DOHU3HOTOTHIECKIE azgarTanuu.

Muxpo3BoJironust



Bun kxak reHermuecku H30JIMpOBaHHAd CUCTEMA, PCHPOAYKTHBHAA HU30JIALUA U €C MCXAaHU3MBI. HOHYJ'IHI_II/IOHHaﬂ
CTPYKTYpa BHOA; 3KOJIOT'MYCCKUC H TCHCTUYCCKHEC XaPAKTCPHUCTHUKU HOHYHHHHﬁ. HOHYJ'ISILH/DI — OJJICMCHTAapHas
OBOJJIIONMOHHAA CAUHHIIA. HYTI/I " CKOpPOCTH BI/II[006pa30BaHI/Iﬂ; reorpa(pnqecxoe M 5KOJIOrHYECKOC BI/II[OO6pa3OBaHI/IC.

o JlaGopaTopHble H TPAKTUUECKHE PAOOTHI
Uzyuenne npucnocoOIeHHOCTH OPraHu3MOB K cpeie oOuTaHus™.
Uzyuenre n3MeHYMBOCTH, KpUTEPHEB BUA, PE3yIbTaTOB UCKYCCTBEHHOrO OTOOpa Ha COpTaxX KyJbTYPHBIX pacTeHHUN*.
Buosoruyeckne nmociaeacTeus azantanuu. Makpo3Boiionusi

['aBHBIC HampaBiCHUS BOJIOIMOHHOrO Tpoiiecca. buonoruueckuii mporpecc u Oumonoruuyeckuii perpecc (A. H.
CegeprioB). Ilytn moctmkenus: 6uonormueckoro nporpecca. OCHOGHbIE 3AKOHOMEPHOCMU IBOTIOYUL: OUBEPEHYUS,
KOH@ep2eHyUsl, napaiienusm, nPasuia 260104Uul 2pynn opeanu3mos.

Pesynbrarel 3BONIOIMU: MHOrooOpa3We BHIOB, OpraHHYEecKas IIeJIeco00pa3HOCThb, IOCTEIEHHOE YCIOKHEHHE
OpTaHU3alINN.

Bo3HuKHOBeHHE JKM3HH HA 3eMJie

Oprannueckuif MHp KaK pe3yJIbTaT SBONIONWN. BO3HUKHOBEHHME W pa3BUTHE >KU3HM Ha 3emiie. XUMHUYECKUMH,
npeaduonorndeckuii (teopust akagemuka A. M. OmapuHa), OMONOTHYECKU M COIMAIBHBIA ATAIbI Pa3BUTHS KHBOM
MaTepuu.

@HnoreHemquKHe CBA3HU B )I(HBOﬁ HpHpone; CCTCCTBCHHAs KJ'IaCCI/I(I)I/IKaI_[I/ISI JKUBBIX OpFaHPI3MOB.
PasBuTtHe :Ku3HH HA 3emiie

PasBuTHe xxn3HM Ha 3emiie B apXeHCKyIo U MpoTepo30iicKyto 3pkl. [lepBrie ciensl sxu3Hu Ha 3emie. [losBienne Bcex
COBPEMEHHBIX THUIIOB OECITO3BOHOYHBIX KUBOTHBIX. [lepBbie Xop1oBbie. Pa3BuTie BOAHBIX pacTeHH.

PaszButne xu3HM Ha 3emiie B Maneo30WcKylo 3py. llosBieHne u 3BOMIONNS CYXOMYTHBIX pacTeHuil. [lamopoTHukH,
CEeMEHHbIC TIallOPOTHUKH, TOJOCEMEHHbIE pacTeHHs. BO3HUKHOBEHHE IT03BOHOYHBIX: pPBIOBI, 3EMHOBOJIHEIE,
MIPECMBIKAIOIIHAECS.

PazButne xu3HMm Ha 3emiie B ME3030MCKYI0 W KaWHO30MCKyIO0 Opbl. I[losiBIeHME © paclpocTpaHCHHE
MTOKPBITOCEMEHHBIX pacTeHuil. BO3HWKHOBeHHE NTHUI] ¥ MiIeKonuTaromux. [losBieHne u pa3BuTHe MPUMAaToB.

[Tpoucxoxnenne yemoBeka. MecTo denmoBeka B )KUBOH mpupozae. CucrteMarrndeckoe monoxenue Buma Homo sapiens B
cHUCTeMe JKMBOTHOrO Mmwupa. IIpu3Hakum © CBOWCTBA YeIOBEKa, ITO3BOJSIONINE OTHECTH €ro K PasindHBIM
CHCTEMaTHYEeCKUM TPYIIAaM I[apCTBa >KUBOTHHIX. CTaauyl 3BONIONHMH YEOBEKAa: APEBHEHININN YelmoBeK, ApPEeBHUI
YeI0BeK, IePBhIe COBPEMEHHBIE JIFOH.

CaoiicTBa denoBeka kKak Ouosnormaeckoro suaa. llonymsimuonHas cTpykrypa Buga Homo sapiens; denoBedeckue pacel;
pacooOpa3oBaHme; EAMHCTBO MTPOUCXMKIEHHS pac. AHTHHAYYHAS CYITHOCTh pachu3Ma.

Pa3BuTHe XWBOTHBIX W DPACTEHWH B pa3lWYHBIE IEPHOABI CYIecTBOBaHWA 3emiH. llocTemeHHoe yCIIOXKHEHHE
OpTaHM3AINY W MPUCIIOCOOJIEHNE K YCIOBUSAM CpPEIbl JKUBBIX OPTaHM3MOB B Ipoliecce dBomonnd. [Iponcxoxmenme
yenmoBeKka. [IBwKymmpe cuibl aHTpomoreHeza. Ponb Tpyaa B mporecce NpeBpamieHHs 00e3bsHbl B UENOBEKa.
UenoBeueckue pacel, UX €IUHCTBO.

Buocdepa, ee crpykrypa u pyHKuMHU

buocdepa — xwuBast obomouka turaneTsl. CTpykrypa Onocdepsl. Komnonenmsi Ouocgepuvl: simcusoe 6euyecmso,
8U0080L CcOCmAg, pasHoobpazue u 6KIAO 6 buomaccy, OUOKOCHOe U KocHoe eeujecmso Ouocgepol (b. U.
Bepnaockuii). KpyroBopor BemiecTB B Tpupoje. EcTecTBeHHBIE COOOIMIECTBA JKUBHIX OPTraHU3MOB. BHOTeoIeHO3bI.
KoMnoHeHTsl OHOreoneH030B: TMPOAYIEHTHI, KOHCYMEHTBI, PEIyLeHTH. bHOIEeHO3bI: BHIOBOE pa3HOOOpaswme,
TUTOTHOCTB MOIYJIALNH, Onomacca.

AGnortnyeckne (akTopel cpeapl. Ponb Temmeparypbl, OCBEIIEHHOCTH, BIAXHOCTH W APYTUX (aKTopoB B
KHU3HENEIATEIbHOCTH  cOoOo0mIecTB. HTEeHCMBHOCTh JEWCTBHs  (haKTopa CpeAbl; OrpaHHMYMBAIOMIMKA  (akKTop.
BzaumoneiictBue (akTopoB cpenpl, IMpeAeNbl BBIHOCIMBOCTH. buormdeckwe ¢axropsl cpenpl. Llemn u certn
MUTaHUS. DKon02uyecKue nupamudvl. yucel, buomaccsl, suepeuu. CmeHa 6uoneHo30B. [IpuunHbI cMeHbl OMOLIEHO30B;
(hopMupoBaHUE HOBBIX COOOIIIECTB.

q)OpMBI B3aMMOOTHOIICHHUI MCKAY OpraHU3MaMHU. [lo3uTHUBHBIE OTHOIICHUS — CUMOHMO3: MYTYyaJiu3M, Koomcpanus,
KOMMEHCAIU3M. AHTUOMOTHYECKUE OTHOIICHUS: XUIHUYCCTBO, IIApa3uTU3M, KOHKYPCHIIUA. HeﬁTpaJ’ILHLIC
OTHOIICHHUA — HeﬁTpaIIPISM.



*JlabopaTopHbIe U TPAKTUUECKHE PAOOTHI
CocraBieHne cxeM Mepeaayn BEMIeCTB 1 SYHEPruu (Iernei muTanus)*.

I/I3yquI/Ie 1 OIHCAaHUE YKOCHUCTEMEI CBOCH MCCTHOCTH, BBISIBJICHHC THIIOB B3aHMOI[eI>iCTBHH Ppa3HbBIX BUIOB B I[aHHOﬁ
9KOCUCTEM

Bbuocdepa u yenosex
IIpupoaHsie pecypchl U UX UCIOIb30BaHHUE.

AnTponorenHsie (pakTopsl BO3ACHCTBUS HAa OMOIICHO3BI (POJIb YEIOBEKa B MPHUPOJIE); MOCTESACTBHS XO3SHCTBEHHOM
JeATeIbHOCTH 4enoBeka. [IpoGieMbl palyoHAIBHOTO MPHUPOAONOIB30BAHUS, OXpPaHbl NPHUPOIBI: 3allUTa OT
3arpsi3HEHHI, COXpaHEHUE JTAJIOHOB M MaMSATHHKOB MPUPOABI, oOecrieueHne MPUPOAHBIMU PECypcaMH HaceNeHHUs
IIJIAHETBHI.

e JleMoHCTpanus KapT 3alI0BEAHBIX TEPPUTOPHUI HALIEH CTPaHBL
o IIpakTnueckas padora
AHanu3 1 OLleHKa NOCIIEeCTBUI NEeSATENbHOCTH YeI0BEKa B SKOCHCTeMax *.
Mecto npenMera B y4eOHOM ILJIaHe

Cpok peaymzanuu nporpammel: 1 roj. Ha uzydenue 6unonoruu B 9 kjaacce oTBOAUTCS Ha 0a30BOM ypoBHE 68 4acos, u3
pacuera 2 4daca B Hejemto. [Ipu m3ydeHnu Omonoruu B 9 Kiacce mpoBoAuTcsi 8 1a00paTOpHBIX PabOTHI, KOTOpHIE
ABJIAOTCS COCTaBHBIMHU 4YaCTsIMU KOM6I/IHI/IpOBaHHI)IX YPOKOB.

@®opMBbI OPraHu3anHM yY4eGHOro mpoiecca

[Ipu u3ydyeHnr OWOJOTMM HCIIONB3YH) TaKWE METOMAbI: OOIICIUIaKTHUECKUE JIEKIMs, paccka3, Oecena, pabora c
KHHMTOU, 9KpaHHBIC TIOCOOHS, IKCIIEPUMEHT, HAOJII0CH e, MPpaKTH4YecKas padora;

THITHI YPOKOB: BBOAHBIN, U3yUE€HNE HOBOT'O MaTeprasa, 0000maromuid, y4eTHO-IPOBEPOIHBIN. BHUIBI ypoka ¢ yueToM
XapakTepa MeSTEIbHOCTH YUUTENS U YIAIUXCS: YPOK-JICKITUS, YPOK 00BSICHUTCITHHBIN.

@opMbI Oprauu3aluu KOHTPOJIS

[pu o0y4enmnn obiieii OMOIOTUH PUMEHSIOTCS JTa00pPaTOPHBIE YPOKH, 3a4€ThI, TECThI, 3alIIUThHI IPOCKTOB.

Pe3ynbTaThl 0CBOEHHA Kypca 01010THI
TpebGoBaHUA K pe3yibTaTaM OCBOSHHSI Kypca OMOIOTHY B OCHOBHOM HIKOJIE OMPEAETSIOTCS KIIIOYEBBIMH 3a/1a4aMy
o011ero 00pa3oBaHwMsl, OTPAKAIONMMH WHANBHIyalIbHBIE, OOIIECTBEHHbIE U TOCYJapCTBEHHBIE TIOTPEOHOCTH, U
BKJTFOYAIOT JINYHOCTHBIE, METAIPEAMETHBIE U TIPEAMETHEIE Pe3YyIbTaThl OCBOCHHS IIPEIMeETa.
Nzydenne Onomornu B OCHOBHOM ITKOJIE TaE€T BO3MOXKHOCTH TOCTUYh CIEAYIOMNX JHMYHOCTHBIX Pe3yabTaTOB:

® BOCIHTaHWE POCCUHCKON IPa’KIaHCKON HISHTHIYHOCTH: TATPUOTU3MA, JIIOOBU U yBakeHUs K OTeuecTBy,
YyBCTBa T'OPIOCTH 32 CBOKO PonMHY; 0CO3HAaHME CBOEH ATHUYECKON NPHUHAIEKHOCTH; YCBOCHUE
T'YMaHUCTHYECKUX U TPAJUIIMOHHBIX IEHHOCTEH CHCTEMHOTO HAIIHOHAIEHOTO POCCHICKOTO O0IIECTBA;
BOCTIMTaHHE YyBCTBAa OTBETCTBEHHOCTH W JI0JTa Tiepen PoanHoii;

® (opMupoBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YIEHUIO, TOTOBHOCTH M CIIOCOOHOCTH 00YUYaIOIUXCS K
CaMOpPa3BUTHIO 1 CaMOOOPa30BaHHUIO HA OCHOBE MOTHBAIMH K 00YUEHHUIO M TIO3HAHUIO, OCO3HAHHOMY BBIOOPY
Y TIOCTPOSHHIO aTbHEUIIed WHANBHIyaTbHON TPAEKTOPHUH 00pa30BaHUs Ha 0a3e OpHEHTHUPOBKH B MHUpE
npodeccuii 1 MpoheCCHOHANBHBIX TPEATIOYTEHIH, ¢ y4ETOM YCTOWYMBBIX MIO3HABATEIHHBIX HHTEPECOB;

® 3HAaHHE OCHOBHBIX IIPUHIIMIIOB U TIPABHII OTHOIIEHUS K KHUBOU IIPUPOJIE, OCHOB 30POBOT0 00pa3a KHU3HH U
3I0pOBhECOEPETAIOIINX TEXHOIOTUH;

e c(hopMUPOBAHHOCTH TIO3HABATEIBHBIX HHTEPECOB U MOTUBOB, HAITPABIICHHBIX HA U3yYEHHE KUBOU MTPUPOIHI;
WMHTEIUICKTYATbHBIX YMEHUH (IOKa3bIBaTh CTPOUTH PACCYK/SHHSI, aHATM3UPOBATh, JAETAaTh BEIBOJIBI);
ACTETUYECKOT'0 OTHOIIECHHS K )KUBBIM O0BEKTaM;

e (opMupoBaHUE INYHOCTHBIX MIPECTABICHHUH O IIEHHOCTH MTPUPO/IbI, OCO3HAHKE 3HAYMMOCTH U OOIIIHOCTH
rII00aTBHBIX ITPOOIIEM YEIOBEUECTBA;

® (opMupoBaHHE YBOKUTENHFHOTO OTHOIIEHHUS K UCTOPUH, KYJIbTYpe, HAIMOHAIBHBIM OCOOCHHOCTSM U 00pa3y
YKU3HU JIPYTHX HAPOJIOB; TOJIEPAHTHOCTHA U MHUPOITIOOS;

® OCBOCHHUC COLIMAJIbBHBIX HOPM U ITPABUJI ITOBEACHUA, pOHCﬁ nu (l)OpM COHHaJIBHOﬁ JKU3HU B rpynrax u
C006H.ICCTB3X, BKJIFOYasd B3pOCJIbIC U COLTUAJIbHBIC COO6H.I€CTBa; y4qacCTuc B IIKOJIEHOM CaMOYIIpaBJICHUU U
06H.IeCTBCHHOfI JKU3HU B IIpeciiax BO3PACTHBIX KOMHCTGHLII/Iﬁ C yqer OM DPCTrUOHAJIbHBIX, STHOKYJIbTYPHBIX,
COIMAJIBHBIX 1 DKOHOMHNYCCKHUX OCO6€HHOCTeﬁ; Pa3BUTUC COBHAHUSA U KOMIICTCHTHOCTU B PCIICHUN



MOpaJIbHBIX TIPOOJIEM Ha OCHOBE JINYHOCTHOT'O BHIOOPA; (HOPMUPOBAaHHE HPABCTBEHHBIX YyBCTB U
HPABCTBEHHOT'O 10 BEJICHMUS, OCO3HAHHOTO ¥ OTBETCTBEHHOT'0 OT HOLICHHSI K COOCTBEHHBIM IO CTYIIKaM;
(bopMUpOBaHHE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIICHUU M COTPYAHUYECTBE CO CBEPCTHUKAMH,
CTapIIUMH U MJIAILIMMH B IIporiecce 00pa3oBaTenbHOM, 00IECTBEHHO MOJIE3HOW, y4eOHO-
MCCIIC0BATENBCKOM, TBOPUYECKOM U APYTUX BHJIOB JICATEIBHOCTH;

(hopMupOBaHNE TOHUMAaHUS LIEHHOCTU 37I0POBOT0 M 6€30MacHOro 00pasa JKU3HU; YCBOCHHE PaBUII
VHIUBHYaJIbHO I'O M KOJUICKTHBHOTO 0€30IaCHOT0 MOBEACHUS B YPE3BBIUAMHBIX CHTYAIMSAX, YTPOIKAFOIIHX
KHU3HH U 37I0POBBIO JIOJEH, IPaBUII OBEJCHUS Ha TPAHCIIOPTE U Ha Joporax; (opMUPOBAHUE HKOIOTHIECKON
KYJIbTYpPbl Ha OCHOBC IIPU3HAHWA IIEHHOCTH )KM3HU BO BCEX eé IMIPOABJICHUAX , U HCO6XO,HI/IMOCTI/I
OTBETCTBEHHOT 0, OEPEKHOI0 OTHOIIECHUS K OKpY>KalolIel cpene;

OCO3HaHHWE 3HAYCHUS CEMbH B ’KH3HU YEIIOBEKa U OOIIECTBA; MPHUHATHE IEHHOCTH CEMEHHON KHU3HU;
YBaKUTENBHOE U 3200TIIMBOE OTHOIIEHHUE K YJIeHaM CBOCH CEMbH;

pa3BUTHE 3CTETUYECKOTO COZHAHUS Uepe3 OCBOCHHE XYI0KECTBEHHOTO Haceaus HapoaoB Poccuu u mMupa,
TBOPYECKOW ACATENBHOCTH SCTETHYECKOr0 XapaKTepa.

MeTanpeaMeTHbBIMH Pe3yJIbTATAMH OCBOSHMS OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl OCHOBHOT'O OOIIETO
00pa3oBaHus ABJISIOTCS:

YMEHHE CaMOCTOSITEINBHO OMpPEJENsATh eI CBOCr0 00YUeHHS, CTABUTh U (POPMYITHPOBATH JIJIsl ce0st HOBBIE
3a1a9u B yuéOe v 1M03HaBaTENbHOM JIEITENbHOCTH, Pa3BUBATh MOTHBBI M MHTEPECH! CBOEH MO3HABATELHON
NeTelbHOCTH,

OBJIaJICHHE COCTABIISIOIIUMHE UCCIIEIOBATEILCKON U MPOEKTHOW JeATENFHOCTH, BKIIFOUAasi YMEHUS BUJIETh
npo0iieMy, CTABUTh BOIIPOCHI, BBIBUTATh TMIIOTE3bI, JABATH ONPENEICHUS MMOHSTHSM, KIAaCCU(PHUIINPOBATD,
HaOJI0/1aTh, IPOBOIUTH SKCIIEPUMEHTHI UJIEH;

yMeHue paboTaTh ¢ Pa3HBIMH HCTOYHHKAMU OHONOTHYecKol MH(popMaIMu: HAXOAUTh OMOJIOTHIECKYIO
WH(POPMAITUIO B Pa3IMYHBIX HCTOYHUKAX (TEKCTE yueOHUKA, HAYYHO-TIOMYIISPHOW JIUTEpaType,
OMOJIOTMUECKHX CIIOBAPSIX M CIPABOYHHUKAX ), aHAIM3UPOBATH U OIICHUBATH HHPOPMAIHIO;

YMEHHUE CaMOCTOSTEIbHO TIAHUPOBATH ITYTH JIOCTHXKEHHS 1eJIeld, B TOM YKCIIe albTepHATUBHBIE, OCO3HAHHO
BBIOMpaTh Hanboee 3PGEKTUBHBIC CIIOCOOB! PElICHHs YIeOHBIX ¥ IT03HABATEIbHBIX 3a/1a4;

YMEHUE COOTHOCUTh CBOU JEUCTBUS € INIAHUPYEMBIMU PE3YJIbTaTaMH, OCYLIECTBIIATh KOHTPOJIb CBOEH
JeSATELHOCTH B MPOIIeCCe JOCTUXKEHUS Pe3yIbTaTa, ONpeeNsTh CIOCOOBI JICHCTBUH B paMKax
MIPEIOKCHHBIX YCIIOBUHA B TPEOOBAaHUM, KOPPEKTHPOBATH CBOM JICHCTBUS B COOTBETCTBUH C M3MEHSIONICHCS
CUTYyallueH;

BIIaZICHWE OCHOBAMH CaMOKOHTPOJISI, CAMOOLIEHKH, TIPUHATHUS PEIICHUH 1 OCYIIECTBICHHUSI OCO3HAHHOTO
BBIOOpA B yueOHOM M [MO3HABATEIBHOMN JAEATEIbHOCTH;

CIOCOOHOCTH BBIOMPATH IEJIEBBIE M CMBICIIOBBIE YCTAHOBKH B CBOMX JIEHCTBHSIX H ITOCTYIKAaX 110 OTHOIIEHUIO
K JKUBOM MIPUPO/IE, 3I0POBBIO CBOEMY U OKPYKAIOIINX;

YMEHHE C03/1aBaTh, IPUMEHSITH U MTPe0OPa30BhIBATH 3HAKWA M CHMBOIIBI, MOJICH U CXEMBI IS PELICHUS
Y9e0HBIX ¥ ITO3HABATENbHBIX 33/1a4;

YMEHHE 0CO3HAHHO MCIOJIh30BAaTh PEUEBBIC CPECTBA TSI TUCKYCCHH M apTYMEHTAIINN CBOSH TTO3 MIIHH:
CpPaBHHBATbH pPa3HbIE TOUYKU 3PEHUS, apTYMEHTUPOBATH H OTCTAWBAThH CBOIO TOUKY 3PEHUS;

YMEHHE OPTaHU30BBIBATh YI€OHOE COTPYAHUYECTBO M COBMECTHYIO JIEATEIIEHOCTD C yUUTENEM H
CBEpCTHUKAMH, pab0OTaTh WHANBHUIYAIHHO U B TPYIIIE: HAXOAUTH 00IIIee pelIeHrne U pa3pemaTh KOH(OINKTHI
Ha OCHOBE COTJIACOBAHUS MO3UIINHN U yI€Ta HHTEPECOB, (POpMyITHUpPOBaTh, ApTYMEHTHPOBATh U OTCTAWBATH
CBOE MHEHHUE;

(hopMupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIOIH30BAHMS, HH(OPMAIFIOHHO -
koMMyHUKanmoHHBIX TexHomoruit (UKT - kommeren ).

IIpeaMeTHBIMHU pe3yJIbTATAMH OCBOCHUS OMOJIOTUU B OCHOBHOM LIKOJIE SIBJISIFOTCS:

YCBOGHHE CHCTEMbI HayYHBIX 3HAHUN O )KHBOW IPUPOJIE U 3aKOHOMEPHOCTSX €€ pa3BUTHsL, Al YOPMHUPOBAHUS
COBPEMEHHBIX IPEICTABICHUN O €CTECTBEHHOHAYYHON KapTHHE MUDA;

(hopMHpOBaHHNE EPBOHAYATIBHBIX CHCTEMAaTU3UPOBAHHBIX IIPEACTaBICHHH O OMOIIOrMYECKUX 00BEKTax,
Ipoleccax, sIBJICHUAX, 3aKOHOMEPHOCTSIX, 00 OCHOBHBIX OMOIOIMYECKUX TEOPHSX, 00 IKOCUCTEMHOM
OpraHU3aliy >KU3HH, O B3aUMOCBSI3U JKUBOI'O M HEKMBOTO B Onocdepe, 0 HacleACTBEHHOCTH U
W3MEHYMBOCTH; OBJIaICHUE TIOHSATUHHBIM alrapaToM OHOJIOTHH;

pHOOpETEeHNE ONBITa UCIIOIB30BAHHS METO0B OMOIOTNUECKON HAYKH U TIPOBEACHUS HECTIOXKHBIX
OMOJIOrMYECKHUX IKCIIEPUMEHTOB IJIS1 H3Y4UEHHS KUBBIX OPraHU3MOB M YEIOBEKa, IPOBEACHHUS HKOIOTNIECKOr0
MOHUTOPUHIA B OKPY>KaIOLIEH cpere;

(hopMHUpOBaHNE OCHOB HKOJIOTMYECKOM IPaMOTHOCTH: CIIOCOOHOCTH OLIEHUBATH O CIICACTBUS IESITENbHOCTH
YeJo BeKa B IPUPOAE, BIUSHUE (GaKTOPOB PHCKA Ha 3I0POBLE UEIOBEKA; YMEHHE BEIOUPATH LICJIEBBIC U
CMBICJIOBBIE YCTAHOBKHU B CBOUX JICMCTBHSIX M MOCTYIKAaX 110 OTHOIIEHUIO K



JKUBOI npupoac, 310pOBbIO CBOCMY U OKPYZKAIOIIUX,; OCO3HAHHUC HeO6XOZLI/IMOCTI/I ,I[CflCTBI/IfI MO0 COXpPaHCHUTIO

Oropa3zHoo0pa3us U MPUPOAHBIX MECTOOOUTAHUI, BUJIOB PACTCHUI U KUBOTHBIX;

00BsICHEHNE PO OMOJIOTHH B MTPAKTUYECKOHN IEITEIbHOCTH JIIOJIeH, MECTa U POJIM YeIOBeKa B IPUPOJE,
pOACTBa OOIIHOCTU MPOUCXOKACHUS U SBOJIOLNUN PACTEHUH U )KUBOTHBIX;

OBJIaJICHHE METOaMH OHOJIOTHYECKON HAYKH; HAOMIOACHHE U OMHCaHNE ONOJIOrHYECKUX OOBEKTOB 1
MPOLIECCOB; MOCTAHOBKA OMOIOTNYECKUX IKCIIEPUMEHTOB U O0BSCHEHUE UX PE3YNIbTaTOB;

(dhopMHpOBaHHE IPEACTABICHUN O 3HAUEHUH OMOJIOTMYECKHUX HAayK B PEHICHUH JIOKATBHBIX U TTI00aIbHBIX
9KOJIOTHYECKUX MPOoOIIeM, HEOOXOANMOCTH PalMOHATIBHOTO IPUPOIOIIOIb30BAHUS, 3aLIUTHI 3J0POBB JIIOACH
B YCJIOBHSIX OBICTPOTO M3MEHEHUS IKOJIOTMUECKOr0 Ka4eCTBa OKPYKAIOIIeH CpeIbl;

OCBOCHHE ITPUEMOB OKa3aHUs IIEPBOM ITOMOILM, PALlMOHAIBHOW OpraHU3alliy TPyJa U OTAbIXa, BhIpallBaHU
1 Pa3MHOKEHHSI KYJIBTYPHBIX PACTEHUM U TOMAIIHUX XUBOTHBIX, YX0/1a 32 HUMU.

YHI/IBepcaJ[bele y‘leﬁHLIe JerlcTBUSA:
JINYHOCTHBIMH pe3yJabTaTaMi U3YUCHUA IMPEAMETA «buosorus» ABISIOTCA CICAYIOIUE YMCHUA:

ITocTeneHHO BBICTpauBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33peHue. Oco3HaBaTh COBPEMEHHOE
MHOT000pa3re TUIIOB MUPOBO33PEHUS, OOIIECTBEHHBIX, PEIUTHO3HBIX, ATEUCTUYCCKHUX, KYJIbTYPHBIX
TpaJIUINN, KOTOPBIE OMPEIEISIOT pa3Hbie 00BICHEHUS MPOUCXOAsIIero B Mupe. C y4eToM 3TOro
MHOI‘006pa3I/I$I IIOCTCIICHHO BBIpa6aTI)IBaTB CBOM COOCTBEHHBIE OTBETHI Ha OCHOBHBIE KU3HEHHBIE BOIPOCHI,
KOTOPBIC CTaBUT JIMYHBIN )KU3HEHHBIN OIBIT, YYUTHCA NPU3HABATH ITPOTUBOPCUYNMBOCTL U HE3ABECPIICHHOCTD
CBOUX B3TJIA10B Ha MHUP, BOBMOXXHOCTb UX U3MCHCHU.

Y4nuThCS UCIIOIB30BAaTh CBOU B3TJIAIbl HA MUD IJI 00BSICHEHUS Pa3InYHbIX CI/ITY&L[I/II?I, PEeUICHUA
BO3HUKAIOIINUX HpOGJ’IeM 1 U3BJICHCHUS JKU3HCHHBIX YPOKOB. Oco3HaBaTh CBOU HWHTCEPECChI, HAXOOUTH U
M3y4yaTh B y4eOHHKAX 10 pa3HbIM MpeAMeTaM MaTepral (M3 MAaKCUMyMa), HMEIOIINI OTHOIIEHNE K CBOMM
nHTepecaM. Vcronb30BaTh CBOM MHTEPECH I BEIOOpA WHAWBHIyaJIbHON 00pa30BaTENbHON TPAEKTOPHH,
MOTEHIIHAJIBHON OymyIel mpodeccru U COOTBETCTBYIOMIETo MpoduibHOro odpazoBanus. [IpuodperaTs OMbIT
y4acCTud B JCnaXx, MPUHOCAIIUNX IT0JIB3Y JIFOASAM. Y4uThCa CaMOCTOSATEIIHLHO BI)I6I/IpaTB CTWJIb ITIOBCACHHU A,
MIPHUBBIYKH, oOecreunBarolye 0e30macHbii 00pa3 )KU3HU U COXpPaHEHHE 37I0POBbsI — CBOETO, a TaK e OJIU3KUX
JIIOJIEN U OKPYKAKOUIUX. Y YUTHCSI CAMOCTOATENIBHO IPOTUBOCTOSATh CUTYALMSIM, IPOBOLIMPYIOLIUM Ha
MOCTYIKH, KOTOPBIE YIPOXKAIOT O€30MaCHOCTH | 3I0POBBI0. BRIOMpaTh MOCTYIKY, HAIlCTIEHHbIC HA
cOXpaHeHHe U OepeKHOe OTHOIIEHUE K MIPUPOJIE, OCOOCHHO JKHUBOM, N30€erast MpOTUBOIOI0KHBIX TOCTYIIKOB,
IIOCTEIIEHHO Y4ach ¥ OCBauBas CTPAaTErHI0 PallMOHAIBHOIO IPHUPOAOIIONb30BAHUA. Y UUTECS YOSKIATh APYTUX
Joziell B He0OOXOIMMOCTH OBJIaJIeHUs CTpaTerueil paloHaIbHOro IPUPOAOIIOIb30BaHus. Mcoabp30BaTh
9KOJIOTMUYECKOE MBIIIIEHHE 711 BBIOOpa cTpaTeruy cCOOCTBEHHOI'O MOBE/IEHHS B KAUECTBE OJHOM U3
LIEHHOCTHBIX YCTaHOBOK; PUCK B3aMMOOTHOILICHUH Y€JI0OBEKA U MPUPO/Ibl; IIOBEIECHHUE UEIOBEKA C TOUKU
3peHus 340pOBOro 00pasa KU3HU.

MeTanpeaMeTHBIMH pe3yJbTaTaMu H3Y4YeHUs Kypca «buosorusy seisercss opMUPOBaHHUE YHUBEPCATbHBIX
yuaeoHbIx meiictuit (Y'Y ]I).

PerynsituBubie YV /I:

CamocrosTensHO 00HAPYKUBATh U (HOPMYITHPOBATH MPOOJIEMY B KIIACCHON M MHMBU IyalTbHON ydeOHOH
JEATETbHOCTH.

Beiaurats Bepcun pemeHns mpooieMbl, 0CO3HABAaTh KOHEYHBIH Pe3yibTaT, BRIONPATh U3 MPETIOKEHHBIX U
HCKATh CAMOCTOSATEIBHO CPE/ICTBA JTOCTHKCHUS LISITH.

CocTaBnsaTs (MHAMBUAYAIHEHO WM B TPYIIIIE) TUIAH PEIICHUS Mpo0IeMbl (BRITOTHEHNS MTPOEKTA).
[Mombupats k Kaxmoi mpodiieme (3a1a4e) aAeKBaTHYIO €l TeOpeTHIECKyI0 Moenb. Pabortast mo
NPEIUIOKEHHOMY M CAaMOCTOSITENEHO COCTABICHHOMY TUIAHY, UCTIOIb30BATh HAPSTy C OCHOBHBIMH 1
JOTIOTHUTEBHBIE CPeICTBA (CIIPaBOYHAS JIUTEPATYpa, CIIOKHBIE IIPHOOPHI, KOMITBIOTED).

[TnanrpoBaTh CBOIO MHIMBUAYAJIbHYIO 00PAa30BaTENBHYIO TPACKTOPHIO.

PaboraTh M0 caMOCTOSATEIBHO COCTABICHHOMY IUIAHY, CBEPSSACH C HUM H IIENBIO IS TEILHOCTH, HCTIPABIISS
OIMOKH, NCTIOTB3YS CAMOCTOSITENTFHO TTOIOOpPaHHEIE CPENICTBA (B TOM YHcIe u MHTepHEeT).

CB00OTHO TOJIB30BaThCS BEIPAOOTaHHBIMH KPUTEPUSIMH OLIEHKH M CAMOOLICHKH, UCXOS U3 LeIH U
MMEIOIINXCSI KPUTEPHEB, pa3iinyasi pe3yabTaT U ClIOCOObI JEHCTBUIA.

B xoze npencraBieHus NpoeKTa 1aBaTh OLEHKY €ro pe3yIbTaTaM.

CaMocCTOsITENbHO 0CO3HABATh IPUUYMHBI CBOETO yCIIEXa WK HEyCIeXa U HaXOIUTh CIIOCOOBI BBIXOAA U3
CHTYyaIlHU HeycIexa.

YMeTh OLIEHUTh CTEeNEHb YCIETHOCTH CBOeH HHANBUAYaIbHON 00pa30BaTENIbHOM eI TENbHOCTH.

JlaBaTh OIIEHKY CBOMM JINYHOCTHBIM KauecTBaM M 4epTaM XapakTepa («KaKoB s»), ONPeaessTh HallpaBICHHs
CBOEro pa3BUTHA (KKAKUM 51 XOUy CTaTb», «YTO MHE JJIsl 3TOT0 HAJ0 CHENaThy).

CpeZ[CTBOM (l)OpMI/IPOBaHI/IH PETYIIATUBHBIX YYH CIIy>XaT TCXHOJIOT A HpO6HGMHOI‘ 0 Juajiora Ha 3Tare U3yuCHUA
HOBOI'O MaTCpHrajia U TCXHOJIOI'Usd OUCHUBAaHUSA 06paBOBaTCJ'ILHLIX ,I[OCTI/I)KCHI/Iﬁ (y‘l€6HBIX YCHGXOB).

IMo3naBareabHbie YY /I:



AHanm3upoBaTh, CpaBHUBATH, KIACCU(UIIMPOBATH U 0000IIATh TOHATHSA: AaBaTh ONpeeTeHNE TIOHITHIM Ha
OCHOBE M3y4YEHHOI0 Ha PAa3JIMUHBIX [IPEAMETaX Y1eOHOTO MaTepHaa; OCyLECTBISITh JJOTHIECKYIO OTEepalnio
YCTaHOBJICHUS POJO- BUJIOBBIX OTHOIICHHI; 00001aTh MOHSATHSI — OCYIIECTBIISATh JIOTHYECKYIO OIEpPaIHIO
nepexojia OT MOHATHS C MEHBIIUM 00bEMOM K TMOHSTHIO C OOIBIIMM 00EMOM.

CTpouTh JIOTHYECKOE pacCyKJeHUE, BKIIOYAIOIIEe YCTAHOBICHHE TPUYMHHO-CIICACTBEHHBIX CBSI3EH.
Co3aBaTh MOJIENH C BBIJICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa, TPeoOpa30oBbIBATh MOJIEIH C
LEBI0 BBISBJICHUS OOLIMX 3aKOHOB, ONPEACISIIONINX AAaHHYIO IPEIMETHYIO 001acTh.

[IpencraBnare nHGoOpManHMIo B BiIe KOHCIIEKTOB, Ta0NHUI, cxeM, rpadukoB. [Ipeobpa3oBeIBaTh HHPOPMALHIO
W3 OJJHOTO BHJA B JPYTroil U BEIOMpaTh yI00HYIO Ui cebst hopMy pukcanuu u npeacTaBieHus HHGpopMainm.
[peacraBnare nHGOpMaNKIO B ONTUMANBEHON (OpME B 3aBUCUMOCTH OT ajpecarta. [loHrnMas IO3UIHIO
JpYyroro, pa3indarh B €0 peUd: MHEHHE (TOUKY 3pEHHS), I0Ka3aTebCTBO (apPTyMEHTHI), (haKThl; THITOTE3bL,
AKCHOMBI, TEOpUH. J[JIs 3TOro caMOCTOSTENBHO UCTIONB30BaTh Pa3IMniHbIC BUABI YTCHUS (M3ydarollee,
MPOCMOTPOBOE, 03HAKOMHUTENBHOE, TOUCKOBOE), IPUEMBI ciaymaHus. CaMoMy cO371aBaTh UCTOUYHHKH
WH(POPMAITUH Pa3HOTO THIMA U IS Pa3HBIX ayIUTOpUH, COOM0AaTh MH()OPMAIIMOHHYIO THTHEHY W TpaBHiia
WH(POPMAITMOHHON 0€301aCHOCTH.

YMeTh UCIONIb30BaTh KOMIBIOTEPHBIE 1 KOMMYHUKAIIHOHHBIE TEXHOJIOTUU KaK HHCTPYMEHT IS IOCTHIKEHHS
CBOMX IIeJiei. YMeTh BHIOMPATh aJIeKBaTHBIC 33J]aue HHCTPYMEHTAIbHBIE MPOrPaMMHO-aIIapaTHBIE CPEICTBA
W CEPBHUCHI.

CpenctBoM hopMupoBaHUs MO3HABATENBHBIX Y Y ] Cy)KHUT y4eOHBIH MaTepHall, U MPeX/Ie BCEro MpOayKTHBHEIC
3aaHus y9eOHUKa.

- paccMoTpeHHe OHOIOrMYECKUX IPOLIECCOB B Pa3BUTHU

- HCTIONB30BaHKE OMOJIOTMYECKUX 3HAHUH B OBITY

- 00OBACHATH MHP C TOYKH 3PEHUS ONOTIOTHI

Kommynukaruusie YY/I:

OtcraunBast CBOIO TOUKY 3pEHHUSI, IPUBOJUTH apTYMEHTBI, TIOATBEPXKIas NX (DaKTaMu.

B muckyccuu yMmeTh BBIIBUHYTH KOHTPapTryMEHTHI, Tiepe(pa3supoBaTh CBOIO MBICHb (BJaIeHHE MEXaHU3MOM
OKBUBAJICHTHBIX SaMeH). Yuntecs KPUTUYHO OTHOCUTLCA K CBOEMY MHCHUIO, C JOCTOMHCTBOM IIPU3HABAThH
OIIMOOYHOCTh CBOCTO MHEHHS (€CJIM OHO TAKOBO) U KOPPEKTHPOBATH €ro.

[TormMast TO3UITHIO IPYTOTr0, Pa3INvaTh B €0 PeUr: MHEHUE ( TOUKY 3PEHUS ), JOKa3aTEIbCTBO (ApTyMEHTHI),
(aKTBI; TUTIOTE3bI, AKCUOMBI, TCOPHH.

YMeTh B3MISTHYTh HA CHTYAIHIO ¢ MHOM MO3UIIUH U JIOTOBAPUBATHLCS C JIFOJIbMH UHBIX TTO3UITHA.

CpenctBoM hopMHUpOBaHUST KOMMYHUKATHBHBIX Y Y [ CITy»KaT TEXHOIOTHUS MPOOJIEMHOTO JIHaJora
(ToOy K maroNMid ¥ MOIBOJISIINIA IATIOT) U OpTaHU3aIks PaboThl B MaJIbIX TPYIIIAX, & TAKKE UCTIOIE30BaAHHE
Ha YpOKax 3JIEMEHTOB TEXHOJIOTHH MPOJTYKTUBHOT'O YTCHHUSI.



Kanenpapno — Temarnyeckoe IiiaHupoBaHue 1o 0MoJIorum, 9 kiaace — 68 yacos.

n/n

Tema ypoka

Buapl gesiTeJIbHOCTH 00y4AIOIIMXCS

Koanu
€CTBO
9aCOB

Jara

BBenenmne (3 uvaca)

Beenenue. buonorust — Hayka o xu3HU. MHCTpyKTax
no Th Ha ypokax Ouonoruu, npu pabore B KaOMHETE
Ouonorum.

BBISBISIIOT B M3YUEHHBIX paHee OMOJOrMYECKUX TUCIUILTHHAX OOIINE YEPTHI
OpraHU3alliy PACTEHHH, )KUBOTHBIX, TPHOOB U MUKpOOPTraHu3MoB. OOBICHSIOT
€IMHCTBO BCEro KUBOTO M B3aMMO3aBHCUMOCTD BCeX yacTel Onocdepsl 3emin

MHoroo0pa3ue KHBOro MUpa

Onpenensior pa3nuyus XUMHYECKOT0 COCTaBa 00BEKTOB KUBOW U HEKUBOW TIPUPOJIBI.
XapakTepu3yroT OOIIUI MPUHIIUI KJIETOYHON OpraHU3alliy KUBBIX OPTaHU3MOB.
CpaBHHBAIOT 0OMEHHBIEC TIPOIIECCHl B HEKUBOW U )KUBOW TIPUPOJIE.

OCHOBHBIEC CBOMCTBA KUBBIX OpraHusmMoB

PackpriBaroT CymHOCTE peakiuii Merabonmm3ma. OOBICHIIOT MEXaHU3MbI
CcaMOpETyJIAILUU OMOJIOTHYECKUX CUCTEM. AHATU3UPYIOT MPOLIECCHI
CaMOBOCIIPOM3BEACHHUS, POCTA U PA3BUTHS OPraHU3MOB. XapaKTEePU3YIOT
HACJIEZCTBEHHOCTh U M3MEHUYMBOCTD, 3aIOMUHAIOT MAaTePHAJIbHBIC OCHOBBI STHX
cBoiCTB. CpaBHUBAIOT (POPMBI PA3APAKUMOCTH Y PA3IMIHBIX OMOIOTHIECKUX
00BekToB. OTMEYAIOT 3HAYCHNE OMOIOTMYECKIX PUTMOB B TIPUPOJIE U KU3HU
yenoBeKa. PackpbIBaloT 3HaUEHHE JUCKPETHOCTH M HEPT03aBUCHMOCTH
OMOJIOrMYECKUX CUCTEM. XapaKTepu3yloT MHOToo0pa3ue JKkuBoro mupa. [IpuBogsat
MIPUMEPHI UCKYCCTBEHHBIX KIIaCCHU(UKAIMI JKUBBIX OPTaHU3MOB. 3HAKOMSTCS C
paboramu K. Jluanes. OOBSACHSIOT IPUHITHITEI, JISKAIIHAE B OCHOBE IMTOCTPOCHHS
©CTECTBEHHOM KJIACCH(UKAIINY KUBOTO MUPA Ha 3eMire

Paznen 1. Cmpykmypnan opzanusayus sxcugvix opzanuimos (15 yacon)

Xumuueckas opranuszanus kierku. Heopranuueckue
BEILIECTBA

XapaxkTepu3yoT XUMHUYECKHE JJIEMEHTHI, 00pa3yIolre KUBOE BEIECTBO; Pa3IUYaroT
MaKpO- U MUKpPO3J1eMeHThl. ONMCBHIBAIOT HEOPTaHMUECKHE MOJIEKYIIBI dKHBOI'O
BEIL[ECTBA, NX XUMHUYECKHE CBOMCTBA U OMOJIOTHUECKYIO POJIb. XapaKTEPU3YIOT
OpPraHMYECKHE MOJICKYIIbI: OMOJIOTHYECKUE TOTUMEPBI — OENKU (CTPYKTYpHAas
opranmu3anys U GyHKIUH), YTIEBOIBI (CTPOCHUE U OHOJIOTHYECKAs POJIb), JKUPBI —
OCHOBHOMW CTPYKTYPHBII KOMIIOHEHT KJIE€TOYHBIX MEMOPAH U UCTOYHHUK SHEPTUH.
Xapakrepusytor JJHK kak Monekybl HacieaACcTBEHHOCTH. ONUCHIBAOT MPOLIECC
penymmkanuu JJHK), packpbiBatot ero 3naueHune. OnuceIBalOT MpoLece nepenadn
HaCJIEICTBEHHON MH(pOpMany U3 spa B UMTOIUIA3MY — TPaHCKpUNLUIO. Pasnuuaior
cTpykTypy U ¢pyHkuuu PHK

XuMudeckas opranu3aius kierku. OpraHudeckue
BellleCTBa — OEJIKA

XapakTepu3yloT OpraHMYecKIe MOJIEKYJIbl: OMOIIOrHYEeCKUE TIOIUMEPBI — OCITKU
(cTpykTypHas opranuzauus 1 QyHKIUH),




6. XapaKTepu3yloT OpraHNYECKUe MOJIEKYJIIbI: YTIIEBOIBI (CTPOCHUE H OHOIOr Y ecKast
XuMundeckas opranusanus kierku. Opranudeckue N .
POJb), JKUPBI — OCHOBHOHM CTPYKTYPHBIH KOMIIOHEHT KJIETOYHBIX MEMOpaH H
BEIIIECTBA — YIJIEBOJIbI U JIUIUBI
WCTOYHMK 3HEPTUU.
7. OnucsiBatot nponecc penymiaukauu JJHK), packpsiBatoT ero 3Hauenne. OnuchBaoT
XumMnueckas Oopranm3anus KJICTKH. OpFaHI/I‘-ICCKI/Ie o
npoliecc Mepeaayr HacleICTBeHHONH NHPOpMAIMK U3 sapa B IUTOILUIA3MY —
BCIIECTBA — HYKJICMHOBLIC KN CJIOTHL
TpaHcKkpunuio. Paznuyaror cTpykrypy u pyakuun PHK
8. [Tnactuueckuii oOMeH. buocunTes OenkoB OnuchIBalOT MPOIIECCHI CHHTE3a OEIKOB U (DOTOCUHTE3
9. XapakTepu3yloT TPAHCIIOPT BEUIECTB B KIETKY U U3 He€ ((paronuros u MAHOIUTO3).
OHepreTryuecKuii 0OMeH OOBSICHAIOT COOBITHS, CBSI3aHHBIE C BHYTPHKIIETOUHBIM IHUIIEBAPEHUEM, TTOAYEPKUBAs
ero 3Ha4YeHue Jyis opranu3ma. [IpHBOAAT MpUMepBl SJHEPreTHIEeCKOro 00MeHa
10. | Crnoco0Obl nuTaHUS XapakTepu3yroT MUTaHUE Y PACTEHUH ,JKUBOTHBIX U OaKTepHii
11. | KonTponbHas pabora
12. XapakTepusyroT (popMy U pa3Mepsl IPOKaPUOTHUECKUX KIIETOK; CTPOCHHE
[IUTOIIA3MBbI, OPTaHU3AIMIO METa00IN3Ma, TeHETHYECKUH anmapar OakTepui.
[Ipokapuornyaeckas Kierka OnuckIBatOT MpoIece CIIopoodpa3oBaHus, €ro 3HaYCHUE JIJIsl BBDKUBAHUS OaKTepHid
IpU YXyILIEHUH YCIIOBUH CYILIECTBOBAHMS; Pa3MHOXEHUE NPOKapuoT. OLleHUBaOT
MECTO H POJIb TPOKAPHOT B OMOIEHO3aX
13. N XapakTepu3yroT IATOIIA3MY JYKapHOTHUECKON KIIETKH: OpPraHe/uIbl UTOIUIA3MBI, HX
Oykapuotndeckas kierka. [luromnazma u eé p PH3YIOT 1L y oyKap p H ’
ODIAHOMT CTPYKTYpY U QyHKIMHU. OTMEUaI0T 3HaUEHUE IUTOCKENeTa. XapaKTepU3yOT TUIIbI
P KJIETOYHBIX BKIIFOUEHHUH U UX POJIb B METa00JIN3ME KIIETOK.
14. KJIeTouHOe D0 XapakTepu3yoT KIETOYHOE AP0 KaK LEHTP YIPaBICHUS KU3HEACATEIbHOCTHIO
P KIJIETKH; CTPYKTYPHI siipa (aaepHasi 0007109Ka, XPOMATHH, SPHIIIKO).
15. | JlabopaTtopnas pabota Nel «l3ydeHne KIeToK PaboTaroT ¢ TOTOBBIMU TIpeITapaTaMy U CPAaBHUBAIOT KJICTKH PACTCHHUH .JKUBOTHBIX.
OaxTepuii, pacTeHUH M JKUBOTHBIX Ha TOTOBBIX OaxTepwuii.
MUKpOIpenaparax »
16. JlatoT onpezneneHue NOHIATHIO «MUTO3». OMPEeNaroT polib KIETKA B MHOTOKIETOYHOM
opranusme. Pa3pscHAIOT noHATHE 0 AUPPEepeHIUPOBKE KIETOK MHOTOKJIETOYHOTO
Jlenenue KiIeTku opranu3ma. KpaTko onmchIBalOT MUTOTHYECKUNA LUK HHTEp(Dazy, (a3bl
MHUTOTHYECKOr0 JeJICHUs ¥ TPeo0pa3oBaHmsI XpOMOCOM. PackpriBatoT OMOIOrn4ecKuii
CMBICJI ¥ 3HAYEHUE MUTO3a
17. | Kierounas Teopusi CTpOEHHUSI OPraHU3MOB XapaKTepu3ylOT OCHOBHBIE MOJI0KEHHUS KIETOUHON TEOPHUH.
18 | KoutponbHas pabota




Pasnen 2. PazMHoOKeHHe U HHAUBHAYAJIbHOE pa3BuTHe opranu3moB (5 yacos)

19.

Bbecnionoe Pa3SMHOXCHUEC OPraHu3MOB

XapaKkTepu3yloT CYIIHOCT U (popMBI pa3MHOKEHUS Oprann3MoB. becrionoe
pa3sMHOXKEHHE .

20.

ITosoBoE pa3sMHOKEHHUE OPraHU3MOB

XapakTepu3yoT CYIIHOCTh U (pOpMBI pa3MHOKEHUS OpraHn3MoB. CpaBHUBAIOT
Oecrionoe 1 MoNoBoe pasMHOXKeHHe. ONMUCHIBAIOT MPOLIECC 00pa30BaHUS MOTOBBIX
KJIETOK, BBISBJISISL OOLIHME YePThI IEPHOAOB TaMOTOTeHe3a, B TOM YHCIIe MeHo3a.
Onpenensitor NOHATHS «OCEMEHEHUE» U «OIIOJJOTBOPEHHEY. PacKphiBaloT
OMONOrMUecKoe 3HAaUCHHE PA3MHOKEHUS

21.

WHuBuyalbHOE pa3BUTHE MHOIOKIIETOYHOIO
oprann3ma. IMOpPHOHAIIBHOE Pa3BUTHE

O0603HaYarOT MEePUOAbl HHANBUIYATBHOTO PAa3BUTHS. XapaKTEPU3YIOT
AMOPHOHATBHBIH MTEPUO] PAa3BUTHS U OMKUCHIBAIOT OCHOBHBIE 3aKOHOMEPHOCTH
IpobieHust — 00pa30BaHUE OIHOCIOHHOIO 3apOIbIIIa — ONACTYIIbI, FACTPYIIALUIO U
opraHorene3. OnpenensoT dTanbl JanpHeied 1updepeHInpoBKH TKaHEH, OpraHoB
U CHCTEM.

22.

WNnnuBuayansHoe pa3BUTHE MHOTOKIIETOYHOT'O
opranusma. IloctamOproHanbHOE pa3sBUTHE

XapakTepu3yroT MOCTIMOPHOHATBHBINA TIEPHOJ] PA3BUTHSA, €r0 BO3MOXKHBIE (DOPMBI.
Pa3bsACHSAIOT CYIIHOCTH HEMPSMOT'O Pa3BUTHS; TIOTHOTO W HEMTOJIHOTO MeTamopdo3a.
JleMOHCTpUPYIOT MIOHUMAaHNE OMOJIOTHIECKOT0 CMBICTIA Pa3BUTHS C METaMOP(O30M.
XapakTepu3yroT MPSMOE Pa3BUTHE U €ro MEPHOABI (TOPENPOTYKTHBHBIN,
PENPOAYKTHBHBIN M IMTOCTPEIIPONYKTUBHEIN ); cTaperue. [IpuBoasaT hopMyITupoBKA
3aKkoHa 3apojsimeBoro cxoacTsa K. bapa u ouorenernyeckoro 3akona . ['ekkens u
®. Mromepa

23.

KonTponbsHas pabora

Pa3zgen 3. Ha

CJIeACTBEHHOCTh H H3MEHYHBOCTH Opranu3moB (15 uacos)

24.

I'eneruka kak Hayka

Brusicustor HUCTOPHIO 'CHETUKH, €€ PA3BUTHUC.

25.

OCHOBHBIE ITOHATHS T€HCTHUKH

BBISICHSAIOT OCHOBHBIE ITOHSATHS T€HETHKHI

26.

[I'ubpumonorndecknii METOA NU3YIEHUS
HACJIEICTBEHHOCTH

[TepBriit 3akoH Menaens

XapakTepu3yrT THOPUAOIOrHUECKU METO U3yUEeHHUs XapaKTepa HaclIeA0BaHUS
MPU3HAKOB

Oopmymupyrot 3akoHsl Menaens. [IpuBoasaT nuromornyeckrne 000CHOBaHUS 3aKOHOB
Mengens. [leMOHCTpUPYIOT CHOCOOHOCTD BBINMUCHIBATH TEHOTUIIBI OPTaHU3MOB U
rameT. COCTaBIISAIOT CXEMBI CKPEIMBAHUS, PEIIAIOT TPOCTEHIIINE TEHETUIECKHE
3aJla4u, CTPOSIT POIOCITIOBHBIE.

27.

Bropoii 3akon Menaenst. 3aKOH YUCTOThI TAMET

q)OpMy.]'II/IPYIOT 3aKOHBbI MGH,Z[GJ'IH. HpI/IBO,Z[ﬂT OUTOJIOTHYCCKUEC 000CHOBaHHUS 3aKOHOB
MeH,I[eJ'IH. ﬂeMOHCTpI/Ip}/'IOT CIIOCOOHOCTH BBIIMUCHIBATH TCHOTHIIBI OpraHu3mMoB 1
rameT. COCTaBIISIOT CXEMEI CKpCIIMBAHNW, pCIIAOT HpOCTeﬁHIPIC TCHECTUYCCKHUEC




3ala4yu, CTPOAT pOAOCIOBHEIC.

28. Oopmynupytot 3akonsl Menaens. [IpuBoasT uuronaorndeckue 000CHOBaHHS 3aKOHOB
Hurnbpuanoe ckpeumBanue. Tperuit 3aKoH Menpaens. [leMOHCTpUPYIOT CHOCOOHOCTD BHIMUCHIBATH TEHOTUITBI OPTaHU3MOB U
Mennens ramer. COCTaBISAIOT CXEMBI CKPEIIMBAHUS, PEIIAIOT MPOCTEHIINE TeHETHIECKU e

3aJ1a4uu

29. | JlabopaTtopnas pabota Ne2 «PemieHne reHeTHIecKuX AHaNMM3UPYIOT TEHOTUI KaK CUCTEMY B3aMMOAEHCTBYIOIIMX T'€HOB OPraHU3Ma;
3a/1a4 ¥ aHaJIU3 COCTaBJIEHHBIX POAOCIOBHBIX) OIpeIeNsIIoT (GOpMBI B3aMMOACHCTBHS AJIETbHBIX M HEaJUICIbHBIX TeHOB

30. | XpoMocomHas TeopHs HACIEICTBEHHOCTH. ®opMynHpyIoT 3aK0H MopraHa U JJaloT XapaKTepUCTHKY CLETIJIEHHOTO HAacIe0BaHM
CuerieHHOE HacieJOBaHUE MPU3HAKOB reHoB (pu3HakoB). OOBICHIIOT MEXaHU3Mbl XPOMOCOMHOTO ONPEACICHHMSI MMOJIa.

31. Dopmynu T 3aKOH MopraHa u JatoT XapaKTepUCTUKY CLIEMJIEHHOrO HAaCIeA0BaHUs
Pemenne reneTnyeckux 3a1ay PMYIMPYIO P A P P y e A

reHoB (Ipu3HAKOB). OOBSCHSIOT MEXaHM3Mbl XPOMOCOMHOT'O OIPEIEICHUS MMOJIa.

32 | Meronas! nzydenus reneTuku. JlJaboparopHas pabora | XapaKkTepu3yroT METOABI TEHETHKH M COCTABISIOT POJIOCIOBHBIE
Ne 3 «CocraBieHHE pOIOCTOBHBIXY

33. | 3akonomepHOCTH M3MeHYNBOCTH. HaciencrBennas XapakTepu3yroT OCHOBHBIE (DOpPMbI H3MEHYMBOCTH, MyTaIlli, X 3HAYEHUE JIJIs
NU3MCHYUBOCTH IMPAKTHUKH CEIIBCKOI'O XO3STHCTBA M OMOTEXHOIOTHH.

34 | YpoBHH BO3HUKHOBeHHUS MyTalnuii. CBOHCTBa XapakTepusyloT OCHOBHBIE ()OpPMBI M3MEHYNBOCTH, MYTaIluH, NX 3HAYCHUE JIJIS
myTanuii. @axTopsl. MIPAKTUKH CEIBCKOI0 X03HCTBA U OMOTEXHOJIOTHH.

35. | 3akoHOMEpHOCTH M3MEHYMBOCTH. DEeHOTHIIIYECKAs XapakTepusyloT poJib YCIOBUI BHEIIHEN CPebl B PA3BUTUHU U MPOSIBJICHUN MPHU3HAKOB
W3MEHYHBOCTH 1 cBOHCTB. CTPOST BapHAIIMOHHBIE PSAIBI M KPUBBIE HOPM PEaKIIuu

36. | JlabGoparopHas paborta Ne 4 «3yueHne CTposT BapHaMOHHBIE PSILI 1 KPUBBIC HOPM PEaKITUH
M3MeHYHBOCTH. [locTpoeHne BaprualimoHHOTO psijia U
KpUBOII»

37. IlepeuncisaroT LEHTPBI IPOUCXOKICHUS KyIbTYPHBIX pacTeHui. [latoT onpeneneHus

TIOHSTHSIM «COPT», «IIOPOAY, KIITAMM». XapaKTEPUIYIOT METO/IbI CEEKIITHH
pacteHuit ¥ )KUBOTHBIX. OIIEHUBAIOT JOCTHKEHIS M OTHCHIBAIOT OCHOBHBIE
Cenekuus opraHu3MOB o
HaIpaBIIeHHUS COBpeMeHHO! ceneknnu. OOOCHOBBIBAIOT 3HAUCHHE CENEKINH IS
Pa3BHUTHUS CETHCKOXO035MHCTBEHHOTO MMPON3BOACTBA, MEAUIIUMHCKOM,
MHUKPOOHOJIOTHYECKON U JPYTUX OTPACIEl TPOMBIIIIIEHHOCTH
38 | KonrponsHas pabora
Paznen 4. JBotronus ;KUBOTHOr0 Mupa Ha 3emie (18 yacoB)

39. Xapaxmepuzytom npedcmaegierus OpegHUX U CPEOHEBEKOB8bIX eCeCmMBoUCnblmamereli

PasButure 6uonoruu B ,Z[O,Z[apBI/IHOBCKI/Iﬁ nepuon

0 arcugou npupode. OQyenusaiom npedcmasienus 00 «UsHa4aNbHOU




YenecooOpazHOCMuy U HeUSMEHHOCIU HCUBOT NPUPOObL. 3ANOMUHAIOM NPUHYUNbL
bunapnou kraccupurayuu K. Jlunnes.

40.

OpomonnonHas teopus K. b. Jlamapka

3nakomamcs ¢ 0OCHOSHbIMU NOAOACEHUAMU I80aI0YUOHHOU meopuu K. b. Jlamapka.
Xapaxmepuzyom npozpeccughvie U ounubouHble NOI0AHCEHUS IGOTIOYUOHHOU Meopuu
K. b. Jlamapka

41.

Hayunble 1 COLMAIBHO-3KOHOMUYECKUE
HPEANOCHUIKM BO3SHUKHOBEHUS U YTBEPKACHUS
3BOMIOLMOHHO yueHus Y. [lapsuna

Onpenensior JOCTHKEHUS HAYKHU U TEXHOJIOTUH B KaYeCTBE MPEANOCHITOK CMEHBI
KpPEaLMOHUCTCKUX B3IJISII0B HA XKUBYIO U HEXUBYIO IPUPOAY HBOJIIOLIMOHHBIMU
IPE/ICTaBICHUSIMU. XapaKTEepU3yIOT Hay4HbIE MPEANOCHUIKH, TTOOYIMBIINE
Y. JlapBrHa K TOMCKY MEXaHHU3MOB U3MEHEHHsI B )KUBOU MPHUPOJIE. AHATU3UPYIOT
IKCHEUIIMOHHBINA MaTepuan Y. JlapBuHa B kauecTBe MPEANOCHUTKH pa3paboTKu
3BOJHOLMOHHON TEOPUHU.

42.

VYuenne Y. JlapBrHa 00 HCKYCCTBEHHOM OTOOpE

Xapaxkrepusyrot yuenue U. JlappuHa 00 UCKycCTBEeHHOM 0TOOpE, (hopMbI
HCKYCCTBEHHOTO 0TOOpa M OOBSCHAIOT METOIBI CO3AaHUS HOBBIX TIOPOJT JOMAITHHUX
JKUBOTHBIX U COPTOB KYJIbTYPHBIX PACTEHUH.

VYuenne Y. JlapBrHa 0 €CTECTBEHHOM OTOOpE

3anoMHHAIOT OCHOBHBIE MTOJIOJKeHMsI Teopun Y. Jl[apBrHA 0 €CTECTBEHHOM 0TOOpE.
XapakTepusyroT GpopMbl 00pLOBI 3a CYIIECTBOBAHUE M MEXaHU3M €CTECTBEHHOTO
orbopa; 1a0T ONpeeneHne MOHATHS «eCTECTBEHHBIH 0TO0p

43.

Bun, ero xputepuu u cTpykTypa

JlabopaTopnas padora Ne 5 «Mopdoaorudeckuit
KpUTEpUM BUIA»

XapaKkTepu3yrT KPUTEPUHU BUIA: CTPYKTYPHO-() YHKIIHOHATBHBIHN, IATOICHETHUYECKUT,
3BOJIIOLIMOHHBIHN, 3TOJIOrMYECKHi, reorpaduIecKuii U PeIpOAyKTUBHBIH. 3HAKOMSATCS C
MyTSIMHU BUI000pa3oBaHus (Teorpa@uuecKUM B SKOJIOTHYECKHM), Tal0T OLICHKY
CKOpPOCTH BO3HUKHOBEHHUS HOBBIX BHJIOB B Pa3HOOOPAa3HBIX KPYITHBIX TAKCOHAX

44.

DJeMeHTapHBIE YBOTIOMHOHHBIC (DAKTOPHI

OOBACHSIOT MEXaHU3MBI PEIPOTYKTHBHON U3OSAIINN. AHATH3UPYIOT IPHYUHBI
paszzeneHus BIIOB Ha MOMYJISAINN. 3aIOMAHAIOT IPUYUHBI TEHETUIECKUX Pa3TuIAN
Pa3IMYHBIX TOMYJISIIIN OHOTO BH/IA.

45.

®opmEbI ecTecTBEHHOTO 0TOOpa

3rakoMsATcs ¢ popmMaMu 0TOOpa IAOT OLEHKY CKOPOCTH BOSHUKHOBEHISI HOBBIX BUIOB
B Pa3HOOOPA3HBIX KPYITHBIX TAKCOHAX

46.

I'naBHEIC HaIlpaBJICHU: 3BOJIFOLIUA

XapaKkTepu3yroT IIIaBHBIE HAIIPABICHUS OMOIOTHIECKOH 3BOMOnAH. OTpaxaroT
ITOHUMaHKEe OMOIOTHYECKOro Mporpecca Kak MPOLBETaHUs TOW MIIM MHOH
CHCTEMAaTUYECKON IPYIIIbI, a OHOJIOrHYECKOro perpecca - Kak yrHETEHHOI'O COCTOSTHHUS
TaKCOHA, IPUBOJIAILEE €ro K BBIMUpaHHIO. J[aloT onpeneneHne U XapaKTepu3yIoT IIyTH
JOCTHKEHHUS1 OMOJIOTMYECKOro rporpecca (IJIaBHbIEe HAIPABJIEHHS IPOrPECCUBHOM
3BOJIIOLMHK): apoMopdo3a, HaANoaAaNTaLUI U OOLIEH JereHepaluy.

47.

Twunbl >BOIIONMOHHBIX N3MEHEHUN

. HpI/IBOZLSIT MNPpUMEPLI JUBCPIreHIINN, KOHBEPICHI WU U IMapaJlJIeIn3Ma. OOBACHSIOT
HNPHUYUHBI BOSBHUKHOBCHUS CXOJAHBIX IO CTPYKTYPC W/Uau q)YHKI_II/ISIM OpPraHoB y




HpCILCTaBI/ITeHeﬁ PAa3IMYHBIX CUCTEMATUUCCKUX I'PYIIII OPIraHU3MOB. 3arIOMHHAIOT
OCHOBHBIC ITpaBUJjia 5BOJTIOINHU, OIICHUBAIOT PE3YJILTATHI 9BOJIIOIUN

48. XapaKkTepu3ylT CTPYKTYPHO-(QYHKIMOHAIBHYIO OPraHU3aLUIO )KUBOTHBIX, PACTEHUH,
rpruOOB U MUKPOOPTaHU3MOB KaK MPHUCIOCOOICHHE K YCIOBHUAM CYIIECCTBOBAHUSI.
[IpuBoAAT MpUMEpPHI Pa3INYHBIX MPUCIIOCOOTICHHI THIIOBBIX OPTaHU3MOB K YCIIOBHSIM
[IprcnocobneHHOCTs OPTaHNU3MOB — PE3YJIbTAT
. cpenbl. J1aroT OlleHKY THITUYHOTO TIOBEICHHS KUBOTHBIX M 3a00T¢ O MOTOMCTBE Kak
JICHCTBHS €CTECTBEHHOr0 0TOOpa
MPHUCIIOCOOICHHSIM, 00ECIICUMBAIOIINM YCIIeX B 00phOe 3a cyiiecTBoBanue. [IpuBoasaT
npuMepsl QU3HONOTHYecKUX afantanuil. OObSCHIIOT OTHOCHTEIBHBINA XapaKTep
NPUCHOCOOTICHUH M MTPUBOJIAT IPUMEPHI OTHOCUTEIBHOCTH aiaNTalliii
49. | JlaboparopHas padora Ne 6 «3yuenue
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpeie
00U TaHMS
50. | KonrponbsHas pabora
51, XapakTepu3yroT XUMHUYECKUH, TIPEIONOIOTHUeCcKUi (Teopus akajgeMnKa
CoBpeMeHHBIE TIPEACTABIICHHS O BOSHUKHOBEHUHU A. W. Onapuna), GMOJIOTHYECKHil ¥ COIMAIbHBIN 3TAIbl Pa3BUTHS JKUBOW MaTEPUH.
KHU3HH Ha 3emiie Omnpenensitor GUIOreH eTHYECKHUE CBSI3U B JKMBOH MPHUPOJIEC M CPABHUBAIOT UX C
€CTECTBEHHOH KJaccu(pHKaIuen KUBBIX OPTraHU3MOB
52. XapakTepu3yroT pa3BUTHE KU3HH Ha 3eMile B apXeHCKYI0 M IIPOTEPO30MCKYIO IPHI.
. . OTtMmeuatoT niepBble CIIebl XKU3HN Ha 3eMJle; MTOsBICHNE BCEX COBPEMEHHBIX THUITOB
’KuzHb B apXeicKyIo U IPOTEPO30HCKYIO 3Py
0ecIT03BOHOYHBIX JKUBOTHBIX, IIEPBBIX XOPIOBBIX KHUBOTHBIX; PA3BUTHE BOIHBIX
pacteHuit
53. XapakTepu3yroT pa3BUTHE JKU3HA Ha 3eMile B TTAJIE030HCKyT0 3py. OTMedaroT
’KuzHb B asie030McKyto 3py TTOSIBJIIGHUE CYXOMYTHBIX PACTEHHIT; BOSHUKHOBEHHE TT03BOHOUHBIX (PHIO,
3€MHOBO/THBIX, IIPECMBIKAFOIITIXCS).
54, . . . XapakTepu3yroT pa3BUTHE )KU3HH Ha 3eMIie B ME3030MCKYIO M KaiTHO30MCKYIO OPHI.
’KuzHb B ME3030MCKYIO M KATHO30MCKYTO dPY. PAKTCPHSYIOT P Yio Yio 9p
OTMeuaroT OsIBIICHHE U PACIIPOCTpaHEHHE MTOKPHITOCEMEHHBIX PacTEHUIA;
55. . XapakTepu3yrT MECTO YeJI0BeKa B JKUBOH MPHPOJIE, €TO CUCTEMATHIECKOe

HpOI/ICXO)KI[eHI/IG YCIOBCKa

MIOJIOKEHUE B CUCTEME KHUBOTHOTO Mupa. OTMEUaroT NPU3HAKK U CBOMCTBA YENIOBEKA,
ITO3BOJISIIOLIME OTHECTH €r0 K Pa3IMYHbIM CHCTEMaTHYECKUM IpYIaM LapcTBa
KHUBOTHBIX. OTIMCHIBAIOT CTaINH YBOJIOIMHU YEJIOBEKA: JPEBHENIINX, NPEBHUX U
NEPBBIX COBPEMEHHBIX JIfoAeH. PaccMaTpuBaloT U 3alIOMUHAIOT MOMYJIIIUOHHYIO

CTPYKTYypy y Buna Homosapiens (pacel). 3HAKOMSTCS C MEXaHU3MOM
pacooOpa3oBaHusi, OTMeYasl eIMHCTBO IPOUCXOXKeHUs pac. [IpuBoast
apryMEHTHUPOBAaHHYIO KPUTHUKY TEOPUU pacu3Ma




Pa3nen 5. BzaumooTHomenusi opranusma u cpensl (9 4acos)

56. DopMynHpyIOT OCHOBHBIE TTONIOXKeHMsI yueHus: B. Y. BepHaackoro o 6uocdepe. 1
Crtpykrypa ouochepsl. KpyroBopoT BelecTs B OOBSACHSIOT HEBO3MOKHOCTh CYIIIECTBOBAHMS KU3HU 32 TPaHUIIAMHU Onochepsl.
npupoze XapakTepu3yroT KOMIIOHEHTHI Onocdepsl. OnpenenstoT rinaBHyo QYHKIHIO
orocdephl Kak o0ecriedeHre OMOreHHOTO KPYrOBOPOTa BEIIECTB Ha IJIaHETe.
57. | Ucropus ¢hopMupoBaHUs MPUPOAHBIX COOOIIECTB OnpeaensioT U aHATTU3UPYIOT MOHATHE «Cpeia OOUTaHUSY, «IKOCHCTEMAY, 1
XKHUBBIX OPraHu3MOB. bruoreonenos. buonenos «OHMOreo1eH03Y», «IKOJIOTHUECKAs TUPaMUay, «OHOILICHO3)
58. XapakTepusyroT abuoruueckue (akTopbl, Ha KOHKPETHBIX MPUMEpax JeMOHCTPH 1
Abunotnueckue GpakTopsl PAKTEPH3YIO ¢ Pbl, p pumMepax i pHpyIo
UX 3HAYEHHE.
59. BuoTHacckie dakTop! XapakTepusyroT OnoTnieckne GakTopbl, Ha KOHKPETHBIX MPHUMEPax JIEMOHCTPUPYIO 1
p uX 3HaveHue. XapakTepu3yoT (GopMbl B3aMMOOTHOIICHHH MEX Ty OpraHU3MaMHu.
60. | Jlaboparopnas padora Ne7 «CocTaBiieHUE IIeMei XapakTepusyioT (hOpMBbI B3aUMOOTHOIIIEHUH MEX Ty OpraHu3MaM 1
nutanusD No§ « M3yuenne u onucanue 5KOCUCTEM
CBOEI MECTHOCTH, BBISIBIICHHE THUIIOB
B3aMMOOTHOIIIEHUH Pa3HbIX BUJIOB B IaHHOU
IKOCUCTEMEN
61. | KourponbsHas pabora 1
62. PackpbIBaroT CymHOCTh MPOIIECCOB, MPUBOSIINX K 00pa30BaHUIO TOJIE3HBIX 1
[IpuponHsie pecypchl U UX UCIOJIB30BAHHE
MCKOTIaEMBIX, Pa3INYAOT MCUepIiaeMble M HencUepaeMble pECypChl
63. | IlocnencTBus XO3IHCTBEHHON NEATEIBHOCTH OnuceIBalOT BO3AEHCTBHUE )KMBBIX OPTAaHU3MOB Ha IJIAHETY.. AHAU3HPYIOT 1
YenoBeKa Ul okpyxatomiert cpensl. [p.p.1 «Aranmn3 | aHTpomnoreHHsie ()aKTOPHI BO3JEHCTBHS Ha OMOIIEHO3BI, TOCTIEICTBHUS X03HCTBEHHON
Y OIIEHKA MOCIE/ICTBUH JAeITENFHOCTH YeJIOBEKa B JIeSITEeTFHOCTH YeIOBEKa.
JKOCHCTEMAaxX»
64. | OxpaHa nIpuUpPOIB! U OCHOBBI PALIHOHATIBHOTO PackpbiBaroT mpo0iieMbl parMoHAIEHOTO TPUPOONOIBE30BAHNUS, OXPAHBI IPUPOIIBI 1
MIPUPOJIOTIONE30BAHUS
Pezeps. IloBTOpeHne usyyeHHoro marepuasa (4 yaca)
65 | CTpoeHHe KIETOK pacTEeHH, KUBOTHBIX, MPOKapHoT | IIoBTOpSIOT, aHAIM3HUPYIOT, CPAaBHUBAIOT. 1
66 | Xumuueckas OpraHU3aLUs KICTKH [ToBTOpPSIOT, aHANTM3UPYIOT, CPABHUBAFOT. 1
67 | PazMHOXEHHE OpPraHU3MOB IToBTOpSIIOT, aHAU3UPYIOT, CPABHUBALOT. 1
68 O06o00menne MaTepraia 1




MarepuajbHO-TeXHHYECKOE, Y1eOHO-MeTOoIHYecKoe, MH(POPMALIMOHHOE 00ecrieyeHue
y4eOHOro npouecca
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