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[MOACHUTEJIbHAS 3ATINCKA

[Ipeanaraemast pabouass mporpaMMa IO OHOJIOTMH JUIS CpeaHel (TIO0JIHOM)
001e00pa3oBaTenbHON HIKONBI peanu3yeTcs B ydyeOHukax B. V. CuBornaszosa, U.
b. Aragonosoii, E. T. 3axapoBoii «buonorus. OOmas Ouonorus. ba3oBbiii
ypoBeHb» 1t 10 u 11 knaccos.

JlaHHas mporpaMma COCTaBJI€Ha Ha OCHOBE (DYHIAMEHTAIBHOTO SAPA CONEPKAHMS
o0rmiero o6pazoBaHus U TpeOOBaHUI K pe3yNbTaTaM OCBOCHHS CPEIHETO (TI0JIHOTO)
obmero o0Opa3oBaHUs, IPEACTaBICHHBIX B (DenepanbHOM TroCyIapCTBEHHOM
00pa3oBaTeN-HOM CTaHIApTE cpenHero (MOJTHOTO) obmiero oOpa3zoBaHus. B Hel
Takke YYTCHbl OCHOBHBIC HIEH M TONOXEHHS TPOTpaMMBI DPa3BUTHA H
(hopMHpOBaHUS YHUBEPCAJBHBIX Y4YEOHBIX NEHCTBHU Ui cpegHero (II0JIHOTO)
obmero oOpa3oBaHUst M COOJIOJEHA MPEEMCTBEHHOCTh C MPOrpaMMOH MO
OMOJIOTHH IS OCHOBHOTO 00IIIEro 00pa3oBaHusl.

PE3VJIbTATBI OCBOEHUS KYPCA BUOJIOI' MU
JlesiTenbHOCTE 00Pa30BaTEIBHOIO YUPESIKIACHUSA 00Iero 00pa3oBaHus B 00yICHHUN
OuoJyioruu B cpefHei (IOJTHOI) IIKOJIC TO/HKHA OBITh HANPABICHA HA JTOCTUKCHUE
00yJaroINMHUCS CIEIYIOMNX JUYHOCTHBIX Pe3yJbTaTOB!
peann3ayy 3THYECKUX YCTAHOBOK IT0 OTHOIICHUIO K OMOJIOTMYECKUM OTKPBITHSM,
HCCIIEZIOBAaHMAM 1 MX pe3yibTaTaM; IPU3HAHHUS BBICOKOHW [IEHHOCTH KU3HHU BO BCEX
ee TPOSBICHHSAX, 37I0POBBSI CBOETO W APYTUX JIOJACH, peann3alyuu yCTaHOBOK
3I0pOBOTO 00pa3a JKW3HH; CGHOPMHUPOBAHHOCTH IIO3HABATEIBbHBIX MOTHBOB,
HalpaBJICHHBIX Ha IIOJYYCHHE HOBOTO 3HAHHUSA B objacTi OMOJOTHH B CBSI3H C
Oyaymieli mpoeCCHOHANBHON NEATCNLHOCTHIO WM OBITOBBIMH MPOOJICMaMH,
CBSI3aHHBIMH C COXPAaHEHHEM COOCTBEHHOI'O 3JI0POBbSl W  JKOJOTMYECKOM
6e30MmacHOCTH.

MeTanpeaMeTHBIMH pPe3yJILTATAMHM OCBOSHHMS BBIITYCKHMKAMH CTapIlIeH IIKOJIbI
NporpaMMbl 10 OHOJIOTMH  SIBJISIIOTCS:  OBIIQJICHHE  COCTaBJISIOLIMMHU
UCCIIEZIOBATEIbCKOW M TIPOCKTHOM JAEATEIbHOCTH, BKJIIOYAs YMEHHUS BHUICTDH
npoOyieMy, CTaBUTh BOINPOCHI, BBIIBUTATh THIOTE3bl, IaBaTh OIPEICICHHS
HOHATHH, KJIaccH(UIMPOBaTh, HAONIOAATh, MPOBOJUTH SKCIEPHUMEHTHI, JEJIaTh
BBIBOJIBI M 3aKIIOUEHMS, CTPYKTYpUPOBAaTh MaTepHai, OOBSCHATH, NOKA3bIBATh,
3aMInaTh CBOM  MJIEH; YMEHHE pabdoTaTh C pa3HBIMH ~ HCTOYHHKAMHU
O6uonorndyeckoid MHpOpManMKM: HAXOMUTH OHMOJOTMYECKYI0 WH(POPMAIHMIO B
Pa3NUYHBIX HCTOYHHKAX (TEKCTe Y4eOHMKA, HAyYHO-TIONMYJSIPHOW JMTeparype,
OMOJIOTHYECKUX CJIOBapiax H CHpaBO‘IHI/IKaX), aHaJIM3UpoOBaTb U OLCHUBATDH
HHPOPMALNIO, TPeoOPa30BBIBATH HH(OPMAIIHIO U3 OTHON (GOPMBI B IPYTYIO;
CIIOCOOHOCTH BBI6I/IpaTI) IEJIIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX HeﬁCTBHﬂX u
MIOCTYIIKaX 110 OTHOILLEHUIO K KUBOI PUPOJE, 310POBbIO CBOEMY U OKPYKAIOLIMX;
YMEHUE aJACKBATHO HCIIOJB30BAaTh PEYEBBIC CPEACTBA I JUCKYCCUU U
apryMeHTallM¥  CBOEH  IIO3WIMM, CpaBHUBATh pPa3HbIE TOYKH  3pEHUS,
apryMEHTHPOBaTh CBOIO TOYKY 3pPEHHS, OTCTAaUBATh CBOIO MO3UIIMIO.
IIpeameTHble pe3yJILTATBI  OCBOCHUS  BBITYCKHHUKAMH  CTaplied  IIKOJIBI
MPOTPaMMBI 110 OMOJIOTHH NPEACTABIICHBI B COIEPKAHUM Kypca II0 pa3/ienaMm.
COEPXXAHUE KYPCA

10 KJTIACC (1/2 4 B mexemto, Bcero 35/70 4, 3 Hux 3/6 4 — pe3epBHOE BpeMsl)
Pazgen 1
BNOJIOT A KAK HAYKA. METOIbI HAYUHOI'O ITO3HAHMUA (3/5 1)



Tema 1.1 KPATKASA HCTOPUA PA3BUTHUA BUOJIOTUHU. CUCTEMA
BUOJIOTUYECKHUX HAVYK (1/2 u)
OOBeKT u3ydeHHss OHoNOrMM — J>KMBas mpupozna. KpaTkas ucropus pa3BUTHS
Oouonoruu. Ponmb OHONOrMYecKHX TEOpHH, WAEH, Trurore3 B (OPMUPOBAHHU
COBPEMCHHON €CTECTBEHHO-Hay4YHOH cHcTeMbl Mupa. CucremMa OHMOIOTHYIECKHX
Hayk. [lemoHcTpanus. [loptpersr yueHBIXx. Cxembl: «CBS3b OMONOTHH C APYTHMU
HayKaMmy, «CHcTeMa OMOIOTHIECKHAX HAYK».
OcuoBHbIe oHATHA. bronorus. JKu3He.
Tema 1.2 CYIIHOCTh U CBOMCTBA XMBOI'O. YPOBHU OPIAHU3ALIMU
U METO/IbI [TIO3HAHM S )KUBOI ITPUPO/IbI (2/3 1)
Cymuocts xu3HU. OCHOBHBIE CBOIicTBa kMBOWH MaTepuu. JKuBas mpupoma Kak
CIO)KHO  OpraHM30BaHHAs  Hepapxuueckas CHUCTEMa, CyIIeCTByoIlas B
IPOCTPaHCTBE U BO BpeMeHU. buonormueckue cuctemsl. OCHOBHBIE YpPOBHHU
OpraHu3aluy )KUBOI MaTepuu. MeTo bl I03HAHUS KUBOU IIPUPOJIBL.
HdemoHcTpanusa. CxeMmbl: «YPOBHU OpraHM3allUM >KMBOM Martepum», «CBoMcCTBa
KUBOH MaTepum». OCHOBHbIE MOHATHA. CBONCTBA JKM3HU. YPOBHH OpraHU3alMU
JKMBOH npupoasl. MeToabl NO3HAHUS )KUBOM MAaTEpUH.

MNPEAMETHBIE PE3VJIbTATBI OBYUEHUA
VYyamuiicss OOMKEH: XapaKTepHU30BaTh BKIAJ BBIOAIOIUXCS YYEHBIX B Pa3sBUTHE
Ononornyeckol HAyKH; XapaKTepH30BaTh pOJb OHOJIOTHH B (OPMUPOBAHUH
HaydYHO- TO MHPOBO33PEHHS; OLEHWBATh BKJAJ OHOJOIMYECKHX TEOpHH B
(hopMHpOBaHHE COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MHUPA; BBIICISATH
OCHOBHBIE CBOICTBAa KHMBOH TIPUPOABI MU OHONOTHYECKHX CHCTEM; HMETh
npesicTaBiIeHue 00 YpPOBHEBOH OpraHW3allidl JKHUBOH NPHPOABI, TPHBOAUTH
JIOKa3aTeNnbCTBA YPOBHEBON OpraHM3aIllMM JKUBOM TMPHUPOABI, IPEACTABIATH
OCHOBHBIE METOJBl M OTalbl HAyYHOIO WCCIEIOBAHMSA; aHAIN3UPOBaTh U
OIIEHUBATh OMOJIOTHYECKYIO HH(OPMAIIHIO, TOTYyIaeMyI0 U3 Pa3HBIX HCTOYHHUKOB.
Paznen 2 KJIETKA (10/20 q)
Tema 2.1 NCTOPUA U3YUEHU S KIIETKU. KIIETOUYHAS TEOPUA (1/2 u)
PasBurne 3HaHmWit o kietke. PaGoter P. 'yka, A. Ban JleBenryka, K. bapa, P.
Bbpoyna, P. Bupxosa. Knerounas teopus M. llneinena u T. [lIBanHa. OcHOBHBIE
MOJIO)KEHUSI COBPEMEHHOM KJIETOYHOW Teopuu. Ponb kietoyHoW Teopuu B
(hopMHpOBaHMH COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MUPA.
Hemoncrpamus. Cxema «MHorooOpasue kietok». OcHoBHbIe MOHATHs. Kierka.
[uronorus. OCHOBHBIE TIOJOKEHUS KJIETOYHON TEOPHUH.
Tema 2.2 XUMHUYECKUI COCTAB KJIETKH (4/8 1)
EQvHCTBO 3ME€MEHTHOTO XMMHYECKOIO COCTaBa JKMBBIX OPraHM3MOB Kak
JIOKa3aTeNbCTBO €IMHCTBA MPOUCXOXKICHUS KUBOK MpHUpoAsl. OOITHOCTD KUBOU U
HEXKMBOW TPUPOABI HA YPOBHE XHMHUYECKHX dileMeHTOB. OpraHoreHsl,
MaKpOdJIEMEHTBbl, ~MHKPOIJIEMEHTHI, yIbTPAMHUKPOIJIEMEHTH, HX poib B
JKU3HEJEATEIbHOCTH KIETKH U opranusma. Heopranudeckue BemectBa. Bona xak
KOJIBIOEJIb BCEro >KMBOTO, OCOOCHHOCTH CTPOEHHsS M CBOWCTBA. MuHepaibHbIE
coJi. 3HaYEeHUE HEOPTaHUUECKUX BEIIECTB B )KU3HU KIIETKU M OpraHU3Ma.
Opranuyeckue BEIIECTBA — CIOXHBIE YIJIEPOJACOAEPIKALINE COEAUHEHHS.
HuskomonexkyssipHple W BBICOKOMOJIEKYJISIDHBIE ~ OpPTaHHMYECKHE  BEIIECTBA.
Jlunuael. YrineBonapl: MoOHOcaxapuzbl, nonucaxapuisl. benku. HykienHoBbie
kucinotel: JIHK, PHK. VYaBoenue monexkynst JITHK B knerke. [lpuHuunuansaoe



CTPOEHUE U POJIb OPTaHUUECKUX BEIIECTB B KJIIETKE U B OPTaHU3ME UeJIOBEKa.
HdemoHcTpauus. J[uarpammel: «PacmpeneneHne XUMHUYECKHX DJIEMEHTOB B
HEXXUBOW mpupoae», «PacmpeneneHue XUMHUYECKHX JJIE€MEHTOB B JKUBOHU
npupone». [lepuoandeckas Tadmuna sneMeHToB. CxeMbl n Tabmuupl: «CTpoeHue
MoJekybl Oenka», «Ctpoenne monekynsl JJHK», «Ctpoerne monmexymsr PHK»,
«Tunsr PHK», «YnBoerne monekynsr JJHK». OcHoBHBIe noHSATHS. OpraHOTCHEL,
MAaKpO3JIEMEHTBI, MHKDPO3JIEMEHTHI, YIbTPAMUKPO3JIeMeHTEL. CBOICTBAa BOABI.
MunepaneHbie conu. buomosmmmepsl. Jlummapl, NHUMIOWABL, YIIEBOXBI, OCIKH,
uaykinenHoBsle kucnotel (JJHK, PHK). Perumkars JTHK.
Tema 2.3 CTPOEHUE DYKAPMOTHMYECKON U ITPOKAPMOTUYECKON
KJIETOK (3/6 1)
Knerounass memOpana, nutomnasma, sapo. OCHOBHBIE OPTaHOMJIBI KIIETKH:
SHAOIIa3MaTH4ecKass ceTh, ammapaT [onboKM, JHU30COMBI, MHTOXOHAPHUH,
wiacTuabl, pudocombl. @DYHKIMM OCHOBHBIX 4YacTed M OpPraHOWIOB KIIETKH.
OCHOBHBIE OT/INYMA B CTPOCHUH KUBOTHON M PACTUTEIHHON KIIETOK.
XpoMocoMBl, X cTpoeHne u GpyHkuuU. KapuoTtumn. 3HaueHHe MOCTOSIHCTBA YKCia
U (GOpMBI XpOMOCOM B KieTkax. [IpokapmoTmdeckas KieTka: Gopma, pa3Mepsl.
PacnpocTpanenue u 3HaueHue Oakrepuii B mpupone. CTpoeHne OakTepHaIBLHOM
kieTku. Jlemonctpammsa. Cxembsl n Tabmumpl: «CTpOEHHE 3YKapHOTHIECKOU
KIeTKn», «CTpoeHHe XHMBOTHOW KIETKH», «CTpoeHHe pPacTHTENHHOM KIETKH»,
«Ctpoerue xpomocom», «CTpoeHne MPOKApHOTHIECKON KiIeTKkny. JlabopaTtopHbie
U TpaKkTH4eckue paboThl. HabOnroneHue KIETOK pPacTeHH W >KUBOTHBIX IO
MHUKpPOCKOIIOM Ha TOTOBBIX IpemnapaTtax. CpaBHEHHE CTPOCHHUS KJIETOK PacTeHUH U
JKMBOTHBIX (MOXHO B ¢opme Tabnuupl)*. IlpuroroBnenne u onucaHue
MHUKpPOIpenapaToB KJIETOK pacTeHuil. OCHOBHBIE MOHATHA. JyKapHOTHYecKas
kieTka. Kinerounas memOpana, riuromiasma, sipo. OCHOBHBIE OPraHOWABI KIETKH.
OCOOeHHOCTH PACTHTEIBHOM M JKMBOTHOWH KJIETOK. XpomocoMbl. KapuoTwum.
JurutonaHelii ¥ ramiougHelii Habopel xpoMocoM. [IpokapmoTndeckass KieTka,
Oaxtepus.
Tema 2.4 PEAJIN3ALIMS HACJIEJJICTBEHHOU MHO®OPMAILUUN B KJIETKE
(1/2 9)
JHK — Hocutenp HacneICTBeHHON wuHpopMmanmu. [eHeTwdyeckwii KO, €ro
cBoiictBa. ['en. brocunTes Oenka. JJemoncTpanms. Tabmuma « eHeTHUECKUH KO,
cxema «buocunre3 Oenka». OCHOBHBIE MOHATHS. [ eHETHUUECKHd KOJ, TPHUIUIET,
red. TpaHCKpUILUSA, TPAHCIISILMSL, MaTPUUHBIN CUHTES.
Tema 2.5. BUPYCEHI (1/2 u)
Bupycer — HekierouHas ¢popma Ku3HH. OCOOCHHOCTH CTPOCHUS U Pa3MHOKEHHS.
3HadyeHHe B MIPUPOE ¥ KU3HHU YeIoBeKa. Mepsl MPOoIIaKTHKH PACIPOCTPAHEHUS
BUpYCHBIX 3aboseBanuil. Ilpodunaktuka CIINa. [emonctpamms. Cxema
«Ctpoenue Bupyca», tabmmna «IIpodunakruka CITMda». OcHOBHBIE MOHSTHS.
Bupyc, 6akrepurodar.

MNPEAMETHBIE PE3VJIbTATBI OBYUEHUA
VYyamuiics AOMKEH: XapaKTepU30BaTh BKIJIAJ BBIAAIOLIUXCS YUYEHBIX B pa3BUTHE
Ononornyeckol HayKH; XapaKTepH30BaTh pOJb OHOJIOTHM B (OPMUPOBAHUH
HAyYHOTO MHPOBO33PEHHS; XapaKTEePH30BaTh COAEP)KaHME KIETOYHOH TEOpHH U
MOHUMATh €€ poidb B (OPMHUPOBAHWM COBPEMEHHOW €CTECTBEHHO-HAyYHOH
KapTHHBI MUPa; 3HATh HCTOPHIO N3yUYECHUS KJICTKH; UMETh IIPECTABICHNE O KJICTKE



KaK LEJIOCTHOM OWOJIOTMYECKOH CHCTEMe; CTPYKTYPHOW, (YHKIMOHAIBHOH H
TCHETHYECKOW EJUHUIIE JKUBOTO; IPUBOJUTH JOKA3aTelbCTBAa (apryMEHTAIHIO)
€MHCTBA KUBOI U HEXXMBOM IPUPOABI, POJCTBA KUBBIX OPraHU3MOB; CPaBHUBATh
Ononornyeckue 0ObEKTHI (XUMUYECKUH COCTAB TeJ )KUBOW M HEKUBOM NPHUPOJBL,
JYKApUOTUYECKUE U MPOKAPHOTHUYECKUE KIIETKH, KIETKH PAaCTEHHH, KMBOTHBIX H
rpuboB) W QOPMYNIHPOBaTH BEIBOARI HAa OCHOBE CPABHEHHS; IPEACTABIATH
CYIIHOCTh M 3HAYCHHE IPOLECCa peaan3alli HACIEACTBEHHOH HH(pOpManuu B
KJIETKE; TIPOBOIUTH OMOJIOTHIECKUE HCCIICAOBAHNUS: CTABUTh OIBITHI, HAOIIOAATh 1
ONHKCBHIBATh KJIETKH, CPAaBHUBATh KIETKH, BBIACIATH CYIIECTBEHHBIE NPU3HAKU
CTPOCHUS KIETKH M €€ OPraHOMI0B; MOIb30BATHCS COBPEMEHHON LIUTOIOTHYECKON
T€PMUHOJIOTHEH; UMETh NMPEJCTABICHUS O BUPYCAaX M UX POJIM B XKHU3HM APYTHX
OpPraHU3MOB; OOOCHOBBIBATH M COOJIONATh Mepbl NPOQHIAKTUKH BUPYCHBIX
3a0oneBannii (B Tom wumcine BUY-uHdexkunu); HaXoAUTh OHOJOTHYECKYIO
uH(OpMaLMIO B Pa3HBIX HCTOYHUKAX, apryMEHTHPOBATh CBOKO TOYKY 3PEHHS;
aHAJIM3MPOBATh W OLIEHMBATH OMOJIOTMYECKYI0 HH(GOPMAIMIO, IMOJIY4YaeMylo W3
pa3HBIX HCTOYHUKOB.

Pazgen 3. OPTAHU3M (18/38 1)

Tema 3.1. OPTAHU3M — EJIMHOE LEJIOE. MHOI'OOBPA3UE JXMBbIX
OPTAHU3MOB (1/1 1)

Msoroo6paszue opraHu3smMoB. OIHOKJICTOYHBIE W MHOTOKJIETOYHBIC OPTaHU3MBI.
Kononun omHOKIIETOUHBIX OpraHu3MoB. JlemoHcTpanus. Cxema «MHoroo0pasue
opranuzMoB».  OcHOBHbIE  MNOHATHA.  OJHOKJIETOYHBIE, MHOTOKJICTOYHBIE

OpraHU3MBL.
Tema 3.2. OBMEH BEHIECTB U INPEBPAILIEHUE SHEPT'UU (2/4 4)
OHepreTyeckuii OOMEH — COBOKYIIHOCTh PEaKIMi pAacCIIeIUIEHUS CIOXKHBIX

opranndeckux BemiecTB. OCOOCHHOCTH HSHEPreTH4ecKoro oOMeHa y TpuOOB
Oakrepuii. Tunbl nutanus. ABTOTpodsl U rerepoTpodsl. OcobeHHOCTH OOMeHa
BEIIIECTB Y )KUBOTHBIX, pacTeHUi u Oakrepuit. [Imactuaeckuit oomen. dorocunTes.
Hdemonctpanms. Cxema «Ilytn merabommsma B kieTke». OCHOBHBIC HOHSTHS.
MeTtabonu3m, sHepreTudeckuii ooOMeH, miactnaeckuil ooMer. AT®. ABrorpoder,
rerepotpodsl. PoTocHHTE3.

Tema 3.3. PASMHOXXEHMUE (4/9 1)

Jenenune knerku. MUTO3 — OCHOBAa pOCTa, pereHepaly, pa3BUTHS U OECroioro
pa3sMHOXKeHHus. Pa3MHoxeHue: Oecmojioe ¥ ToJioBoe. Twumbl  Oecrmonoro
pasmHokeHus. [lonoBoe pasmuHokeHue. OOpazoBaHUE TOJOBBIX KJIETOK. Meio3.
OmrooTBOpEeHNEe Yy JKMBOTHBIX M pacTeHHi. buomormdeckoe 3HadeHne
OIJIOZOTBOPEeHHA. VICKyCCTBEHHOE OIBIICHWE Yy PACTCHHH W OIJIOOTBOPEHHE Y
XKHUBOTHBIX. JleMoHcTpamus. CxeMsl u Tabmuisl: «MHUTO3 1 MEHo3»,
«"amerorenesy, «Tumbl 6ecmoioro pa3sMHOXEHIS», «CTpoeHHe SHIEKIeTKH MU
cunepmarozonja». OcHOBHble NOHATHS. JKu3HEHHBIM LMKI KIeTku. MHUros,
Ouonorndyeckoe 3HaueHue. Tumbel  Oecrojoro  pasMHoxeHus. [loioBoe
pa3sMHOXXEHHE M ero Ouojorndeckoe 3HaueHue. PaznenbHONOIbIE OpraHu3Mbl U
repmadpoanTbl.  Siinexnerka u - crmepmaro3oua.  [amerorenes.  Meiios,
6uonorndeckoe 3HaueHne. OIIIOIOTBOPEHHE: HAPY)KHOE M BHyTpeHHee. [[BoitHoe
OIUIOIOTBOPEHUE Y PACTEHUM.

Tema 3.4. UHAUBUAYAJIbBHOE PAZBUTHUE OPI’TAHNU3MOB (OHTOI'EHE3).
(2/4 9)



[Ipsmoe wu Hempsimoe pa3BuTHe. OMOPHUOHAIBHBIA M TOCTIMOPHOHAIBHBIN
nepuoasl pa3suTia. OCHOBHBIC 3Tambl AMOpHoreHe3a. [lpuymHBl HapylieHHH
pasButus opraHusma. OHTOreHe3 4YeloBeKa. PempoayKTHBHOE 370pPOBBE; €ro
3HAYCHHE NI Oynymux TOKOJIeHWH jroneid. [locrmencTBUsS BIUSHHS aJTKOTOJS,
HUKOTHHA, HAPKOTHYECKNX BEIIECTB HA Pa3BHTHE 3apOJbIIa demoBeka. Ilepuomst
MOCTAMOPHOHATIFHOTO Pa3BUTHS.

Hemonctpauns. Tabmumpl: «OCHOBHBIE CcTaanu OHTOreHe3a», «llpsmoe wu
HempsiMoe pa3BuTHe». Ta0mumpl, ¢otorpaduu, AWMarpaMMbl W CTAaTHCTHYECKHE
JaHHBIC, IEMOHCTPHUPYIOIIIE ITOCIEICTBUS BIUSIHUSI HETATHBHBIX (PaKTOPOB CPEIBI
Ha pa3BuTHe opraHuzMa. OcHOBHbIC MOHATHA. OHTOreHe3. THNBI  pa3BUTHA:
npsMoe W HempsMoe (pa3BuTHe ¢ MeTamopdo3om). Drtambl 3MOPHOHATHHOTO
pasButusl. [leproabl NOCTIMOPHUOHATBHOTO pa3BUTHS. BpeaHoe BiIMsSHUEC KypeHHUS,
aJKOTOJIs, HAPKOTHYECKUX  IpemapaToB Ha  pa3BUTUE OpraHM3Ma H
MPOJOIHKUTEIHLHOCTD KU3HU.

Tema 3.5. HACJIEACTBEHHOCTb 1 USMEHUYMBOCTS (7/15 u)
HacnencTtBeHHOCTh M H3MEHUUBOCTh — CBOMCTBA Opranusma. I'eHeTuka — Hayka
0 3aKOHOMEPHOCTAX HACIEACTBEHHOCTH W W3MEHYHBOCTH. [. MeHnmenp —
OCHOBOIIOJIOXKHHK TeHETUKH. 3aKOHOMEPHOCTH HACIICIOBAHMSA, YCTAHOBJICHHBIE [ .
Mennenem. MoHorubOpunaHoe ckpermmBanue. [lepBrrif 3akoH MeHnens — 3akoH
JoMuHHpoBaHMs. Bropoll 3akoH MeHaens — 3akoH paclleIUIeHHs. 3aKoH
YUCTOTHI TaMeT. JJurnOpuaHoe ckpemmBaHue. Tpernit 3akoH MeHIens — 3aKoH
HE3aBHCUMOTO HAaCJeJ0BaHUs. AHaJU3UPYIOIIEe CKpelIuBaHhe. XPOMOCOMHAsS
Teopus HACJIeICTBEHHOCTH. CuemneHHoe Hacjen0BaHue MIPU3HAKOB.
CoBpeMeHHbIE TIPEJCTaBICHUSs O TE€HE U TEeHOME. B3anmonelcTBHUE TEHOB.
I'eneruka mona. [TomoBsie XxpoMocombl. CLIETJIEHHOE C MTOJIOM HaclieJ0BaHuE.
3aKOHOMEPHOCTH  W3MEHYMBOCTH. HacnejcTBeHHas W HEHACJEJICTBEHHAs
U3MEHYUBOCTh.  MoaubuKanuoHHas  W3MEHYHMBOCTh.  KOMOHMHAaTHBHAasT U
MyTaIliOHHAs W3MEHYUBOCTh. MyTanuu. Tumbl Mmytauuii. MyrareHHbIe ()aKTOPHL.
3HaYeHHE TCHETUKH U MEIUIIMHBL. BIMsSHIE MyTarcHOB Ha OpraHU3M YeJIOBEKa.
HacrmenctBenHple 0OoNe3HM dYenoBeKa, WX TNPUYUHBI W TPOQPHIAKTHKA.
HemoncTpanus. CxXeMbl, HUTIOCTPUPYIONIHNE MOHOTHOPHIHBIE W JUTHOPHIHBIC
CKPCIMBAHUS; CICIUICHHOE HACIICOBAaHUE IPU3HAKOB;, IEPEKPECT XPOMOCOM;
HaCIIe/IOBaHHWE, CICIUICHHOe ¢  moioM. [IpuMepsl  Moan(UKaIMOHHON
W3MEHYMBOCTU. Marepuanbl, JIeMOHCTPUPYIOIIUE BIMSHHE MYyTareHOB Ha
opranusM denoBeka. JlabopaTtopHble W mpakTudeckue pabotel CocTaBicHHE
MPOCTEHIINX CXeM CKpeluBaHUsA*. PelieHne 5>IeMEHTapHBIX TE€HETHYECKHX
3amau®. M3yueHne M3MEHUYMBOCTH (M3ydeHHE MOTUPHUKAIMOHHON HM3MEHYHBOCTU
Ha OCHOBE wW3ydeHUs (EHOTHIa KOMHATHBIX WIW CEIhCKOXO3HCTBEHHBIX
pacteHmii)**. BrvIIBICHHE WCTOYHMKOB MYTAareHOB B OKpYJXKaromed cpexe
(KOCBEHHO) W OIIGHKa BO3MOXXHBIX TOCJIEACTBHUA WX BIHMSHUS HA OPTaHU3M.
OcHoBHBIC TOHSATHS. HacneICTBEHHOCTh W M3MEHUYUBOCTH. [ €HOTHII, ()CHOTHII.
T'ubpunonorudeckuii METOI, CKpelIuBaHue. JJOMUHAHTHBIN, PEICCCHBHBINA. [ ¢HEI,
ajiend. 3aKOHOMEPHOCTH HaCJEIOBaHUS MPU3HAKOB. 3aKOH YHCTOTHI TaMerT.
AHanuzupylolee CKpeuuBaHue. XpOMOCOMHAas TEOpUsl HACIEeICTBEHHOCTH.
l'enernueckne  KapThl. I'eroM.  AyTOocOMBI,  TOJIOBBIE  XPOMOCOMBI.
Momudukanmonnass ~ u3MeH4YMBOCTh.  KomOWHaTHMBHasT W MyTall[MOHHAsS
M3MEHYUBOCTh. MyTtareHusle (akTopsl. HacmenctBenusle Oone3Hn. Menuko-



TEeHETUYECKOE KOHCYJIbTUPOBAHHUE.
Tema 3.6. OCHOBBI CEJIEKIIMN. BUOTEXHOJIOT WA (2/5 1)
OCHOBBI CeNeKIMU: METOABI U JOCTIDKEHUs. I'eHeTHka — TeopeTHueckas OCHOBa
cenekuuu. Ceneknmsi. Yuenne H. WM. BaBuioBa o meHTpax MHOroo0Gpasus u
NPOUCXOXKAEHHUS KYJNbTYPHBIX pacTeHHH. OCHOBHBIE METOABI  CEICKIUH:
rHOpUAN3aINs, UCKYCCTBEHHBIH 0TOOp. OCHOBHBIE NOCTHXKEHUS W HAIMPABICHUS
pa3sBUTHA COBPEMEHHOW CeNleKIUH. BHOTEXHONOTUsA: TOCTHKEHUS U MEPCIEKTUBBI
pa3BUTHA. I'ennas HUHXEHEpUsl. Knonuposanue. I'enernuecku
MOIU(UIMPOBAHHBIE OPTaHU3MBI. OTHYECKHE AaCHEKTHl Pa3sBUTHS HEKOTOPBIX
WCCIIeIOBaHUK B OHOTeXHOJOTHH (KIOHHpPOBaHWE dYeloBeKa). JleMoHCTpartus.
Kapra-cxema «lleHTpsl MHOrooOpasusi ¥  IPOHMCXOXKAEHHS  KYJIBTYPHBIX
pactenuii». ['epbapHble MaTepHansl U KOJJIEKIIMM COPTOB KyJIbTYPHBIX PacTCHHUH.
Tabmuupr: «Ilopoapl HOManIHUX >KUBOTHBIX», «CopTa KYJNBTYPHBIX PAaCTEHHI».
CxeMmbl cO3/1aHHS T€HETUYECKH MOAM(MHUIMPOBAHHBIX MPOJYKTOB, KJIOHHPOBAHHS
Oopranu3MoB. MaTepuansl, WIUIIOCTPUPYIOIME JOCTHXKEHHA B  objacTu
OnoTexHOJOTMH. OKCKypcusi. MHorooOpasue COpPTOB pPAacTeHUH U MOPOJA
KUBOTHBIX, METOABl MX BbIBe#eHHs ((epma, CeNeKIMOHHAs  CTaHIUs,
CENIbCKOXO3SICTBEHHAss BBICTaBKa). JlabopaTopHble W TNpakTHYECKHE pPaOOTHI.
AHann3 ¥ OLEHKA JTHYECKUX ACIEKTOB Pa3BUTUSA HEKOTOPBIX HCCIEJOBaHUI B
6uorexHonorun. OcHoBHBIE NoHATHS. Cenexkuns; ruOpunusanus u orobop. Coprt,
nopojga, mraMM. buorexnonorua. [I'eHHas wumxeHepus. KioHuposanwue.
['enernueckn MOANGUINPOBAHHBIE OPTaHU3MBI.

IMPEAMETHBIE PE3VJIbTATBI OBYUEHUA
VYyamuiics AOMKEH: XapaKTepU30BaTh BKIAJ BBIAAIOIIUXCSA yYEHBIX B pa3BUTHE
OmoyIorHYecKoil HayKH; XapakTepH30BaTh pOJb OHOJIOTMH B (HopMUpOBaHUU
HAYYHOTO MUPOBO33PEHUS; UMETh IIPEJCTaBICHNE 00 OpraHu3Me, ero CTPOCHUH U
nporeccax KHU3HeAeATeIbHOCTH (OOMEH BELIEeCTB, Pa3MHOXKEHHE, JICIEHHE KIETKH,
OIUIOJIOTBOPEHUE), MHOTOOOpa3WH OPraHW3MOB; BBIAEIATH  CYIIECTBEHHBIC
NPU3HAKA OPraHW3MOB (OJHOKJIETOYHBIX W MHOTOKJETOYHBIX), CPaBHUBATh
Ouonorndyeckue  OOBEKTHI, CBOMCTBA W  TpoIecchl  (IIAaCTHYECKHH W
9HEPreTHYecKuii oOMeH, Oecriojoe W I0JI0BOE€ Pa3MHOXKEHHE, MHUTO3 M Melo3,
SMOPHOHAIIBHBIA U MOCT3MOPHOHAIBHBIN MEPUO], IPSIMOE M HENPSIMOE Pa3BUTHE,
HACJIEJICTBEHHOCTh ¥ HM3MEHYMBOCTb, IOMHMHAHTHBIA M PEUECCHBHBIN) W
(opMynHpOBaTh BBIBOJABl HAa OCHOBE CpPAaBHEHMSA; IOHHMMATh 3aKOHOMEPHOCTH
WHANBUAYAIEHOTO Pa3BUTHS OPTaHU3MOB, HACIEICTBEHHOCTH U U3MEHUNBOCTH;
XapakTepu30BaTh cojepxanue 3akoHoB . Mengens u T. X. Moprana u noHUMAaTh
UX poib B POPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA;
pemaTh 3JeMEeHTapHbIe TeHETHYECKUE 3a/1a4H, COCTaBIATH JIEMEHTAPHbBIE CXEMBI
CKpEIIMBAHUS; I10JIb30BaTbCSI COBPEMEHHOW TI€HETHMYECKON TEPMHUHOJOTUMENH U
CHUMBOJIMKOM; IPUBOAMTH JOKA3aTENbCTBA POACTBA KUBBIX OPraHU3MOB HAa OCHOBE
TIOJIOKEHUH TeHEeTHMKH M 3MOpPHOJIOTHH; OOBSICHSATH OTPULATENLHOE BIMSHHE
QJIKOTOJIsl, HUKOTHHA, HAPKOTHUYECKUX BELIECTB Ha Pa3BUTUE 3apOJIbIIa YEI0BEKa;
BIMSHUE MYTar€HOB Ha OpraHU3M YEJOBEKAa; XapaKTepU30BaTh HAPYLICHUS
pa3BUTUSL OpPraHU3MOB, Ha- CIICACTBEHHbIE 3a00JIEBaHMS, OCHOBHBIC BHJIbI
MyTaIuif; 000CHOBBIBATh U COOIIOAATH MEPH MPO(PHUIAKTUKHA BPEIHBIX HMPUBBIUCK
(KypeHme, aJKOrOJM3M, HAPKOMAHHS); BBISABIATH WCTOYHWKH MYTareHOB B
OKpyXaromei cpeae (KOCBEHHO); MMETh TNpencTaBieHne o0 yuenmm H. H.



BaBuiioBa o 1ieHTpax MHOT000pa3ust U MPOMCXOXKICHUS KyJIbTYPHBIX PACTEHUIH;
XapaKTepu30BaTb OCHOBHBIE METOAbl M JOCTIDKEHMS CEJNEKLUHU; OLIEHUBATh
9THYECKHE acCIeKThl HEKOTOPBIX HCCIEIOBaHMH B 001acTH OHOTEXHOJIOTHH
(KMOHMpOBaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHUE, HANpaBIEHHOE H3MEHEHHE
TEHOMA); OBJIAJEBaTh YMEHMAMH W HABBIKAMH IIOCTAHOBKH OHMOJIOTHYECKHX
9KCIIEPUMEHTOB M OOBSCHATH WUX pE3yNbTaThl; HAXOAWUTH OHMOIOTHYECKYFO
uH(GOpMAIMIO B PAa3HBIX HCTOYHMKAX, apryMEHTHPOBAaTh CBOIO TOUYKY 3PCHHS;
AaHAIM3UPOBATh W OLEHHBATH OHMOJIOTMYECKYI0O HH(MOPMAIHMIO, MOIYYaeMylo W3
pa3HBIX HCTOYHHKOB. 3akmroueHue (1/1 1) Pesepsroe Bpems — 3/6 1.

11 KJIACC (1/2 4 B Heaemio, Becero 35/70 4, u3 Hux 3/12 4 — pe3epBHoOE

BpeMsl)

Beenmenune (1/1 4). Pasmen 1. BUJ (19/36 wuy). Tema 1.1. HUCTOPUA
ABOJIIOLIMOHHBIX UJIEH (4/7 )
VcTopust 3BOJIOIMOHHBIX Uaeh. Pa3BuTre OMOJIOTHH B TOJAPBUHOBCKHIA MEPUO/I.
3nagenue pabotr K. Jlunnes, yuenus XK. b. Jlamapka, teopum XK. Krosbe.
IIpennocsinku Bo3HUKHOBeHUs yueHus U. JlapBunHa. DBosonmoHHas Teopus Y.
HapBuHa. Pomb 5BOMOIMOHHOW Teopud B (OPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAy4YHOH KapTuHBI Mupa. Jemoncrpamms. Kapra-cxema mapmipyra
nyremiectBus Y. JlapBuna. 'epbapHble MaTepuanbl, KOJUIEKINH, GoTorpaduu u
Ipyrue MaTrepHuaibl, IOKa3blBAIOIINEC HHIVUBHIAYAJIbHYI0 H3MEHYMBOCTH H
pa3HOOOpa3ue COpTOB KYJIBTYPHBIX PACTEHWH M MOPOJA AOMAIIHUX >KABOTHBIX.
OcHoBHBbIe MOHATHS. DBomouus. Kpeannonnsm, TpaHchopMu3M, SBOJOLUOHU3M.
['pynmnoBasi u MHIMBHIyalIbHAsI N3MEHYMBOCTB. McKyccTBeHHbIH 0TOOp. boproa 3a
cymiecTBoBaHnue. EctecTBeHHBII 0TOOD.
Tema 1.2 COBPEMEHHOE 5BOJIIOITMOHHOE YYEHUE (8/16 u)
Bun, ero xputepun. llomynsamus — CTpYKTypHass €IWHHIIA BHJIA, €IWHHUIA
sBororyd. CHHTETHYecKas TEOpHs OHBOJIONHUM. J[BIIKYIIHE CHIIBI 3BOJIIOLUH:
MYTallMOHHBIH TpoLecC, IOMYJSIUOHHBIE BOJHBI, H30JALMS, €CTECTBEHHBIN
0TOOp; WX BIMSHHE Ha TeHO(OH MOMYJAUH. JIBWKYIIMHA W CTaOMIM3NPYIOINi
€CTECTBEHHBIH O0TOOp. AnanTanuy OPTraHM3MOB K YCIOBHSAM OOWTaHMS Kak
pe3ysbTaT JeHCTBUS ecTecTBeHHOTro orOopa. BumooOpa3oBaHuWe Kak pe3ysbTar
spomonmu. CriocoObl M myTH BHA000pa3zoBaHus. CoXxpaHeHHWE MHOT000pa3us
BUJIOB KaK OCHOBAa yCTOWYMBOIO pPa3BUTHs Owocgepsl. [1aBHBIE HarpaBiIeHUS
HBOJIIOIIMOHHOTO Tpoliecca. buonornyeckuii mporpecc u OMOJIOTUYECKUH perpecc.
IIpuunHbl BeIMUpaHus BUIOB. JlokazaTenbCcTBa 3BOJIIOIMH OPraHUYECKOTO MUPA.
Jemonctparus. Cxema, WIUTFOCTPUPYIOMIAs KPUTEPUH BHIa. TaONHIBI U CXEMBI:
«/IBmwxkymue cwiel dBOMONMHY, «O0pa3oBaHHEe HOBBIX BHIOBY», «CXOICTBO
HAuYalbHBIX CTAaAMA OSMOPHOHAIBHOTO pPAa3BUTHA MO3BOHOYHBIX». ['epbapun,
KOJUIGKIMM ®W  JApyrue  HarIggHble  MaTepHasibl,  JIEMOHCTPHPYIOIINE
IPUCTIOCOOJIEHHOCT, ~ OPTaHM3MOB K Cpeie  OOWTaHMs W Pe3yJIbTaThl
BU000pazoBaHus. TaOnuipl, MyJSDKM ¥ JIpyrHe HarjsiiHble MaTepHalbl,
JEMOHCTPHUPYIOLE TOMOJIOTUYHBIE U AaHAJOTMYHBIE OpPraHbl, UX CTPOCHHE U
IPOUCXOX/ICHHE B OHTOTCHE3e; PYAMMEHTHl WM aTaBu3Mbl. JlaGoparopHble u
npakTudeckue paboTel. Ommcanme ocobeil Buma 1Mo  MOP(HOIOrHYECKOMY
Kputepuo**. BpIsiBIeHHE H3MEHYMBOCTH Yy 0coOell omHOTO BHAA. BrIsBicHHE
MPUCTIOCOOIEHUIT OpraHU3MOB K cpene obuTaHus™. Dkckypceus. MHorooGpasue
BUIOB (OKpecTHOCTH MIKOJIbI). OCHOBHBIC TIOHATHSA. Bum, MOMynsmus; €X



kpurepud. ['eHodonx. JIBMKyine CuiIbl SBOJIOLMH: MYTAlMOHHBIN Ipolecc,
HNONYJISIMUOHHBIE BOJIHBI, M30JIILMS, CCTECTBEHHbIH oTOOp. [BmXKymuid wu
crabuinsupyonuii oroop. CriocoOsl ¥ MyTH BUI000pa30BaHUsL.
Tema 1.3. TIPOUCXOXAEHUWE X1U3HU HA 3EMIJIE (3/6 1)
PasBurune nmpencraBiieHnit 0 BOSHUKHOBEHNH Xu3HU. Omeitel @. Peqy, JI. [Tactepa.
I'MnoTe3s! 0 MPOMCXOXKICHUH KU3HU.
CoBpeMeHHbIE B3TIIAbI Ha BOZHUKHOBEHHE XKU3HU. Teopus OmapuHa—XodaeiHa.
YcnoxHEHHE KMBBIX OPraHM3MOB Ha 3eMie B IIPOIECCE  3BOJIOIHU.
Hemonctpanust. Cxemspl: «BO3HHUKHOBEHHE OJHOKJIETOYHBIX 3YKapHOTHIECKUX
OpPTaHU3MOBY», «OBOJIONUS PACTHTEIBHOTO MHPA», «ODBONIONHA KHBOTHOTO
Mupay». Penpoaykiuu KapTul, nzoOpaxatommx ¢Guopy u dayHy paziaudHbIX 3p U
nepuogoB. OxaMeHeNOoCTH, OTIeYaTKH OpPraHU3MOB B JPEBHUX MOpOJax.
JlabopaTopHble U TpakTH4YecKUe paboThl. AHAJIM3 M OLIEHKA Pa3IMYHBIX TUIOTE3
MPOUCXOXKACHUS XKU3HH. OKCKypcus. Mcropus pa3BuTHS KM3HM Ha 3emuie
(xpaeBemueckuil mysei). OcHoBHBIe MoHATHA. Teopus OmapuHa — XomjaeitHa.
Xumnueckas 3Bomonud. buomormueckas spomonud. IlocteneHHoe yciosKHeHHE
OpTaHM3ali M IPUCIIOCOOIEHHUS K YCIOBHSM BHEIIHEH Cpeibl OPTaHW3MOB B
Iporecce 3BOJIOIHH.
Tema 1.4. TIPOUCXOXIEHHWE YEJIOBEKA (4/7 1)
I'mnoTe3sl mpoucxoxneHus denoBeka. IlojokeHWe deloBeka B CHCTEME
KMBOTHOTO MHpa (kmacc Muekonuratomue, otpsn Ilpumars, poxn Jlomm).
OBomoLMS  YeJoBeKa, OCHOBHBIC OdTambl. Pacel uenoBeka. IIponcxoskneHue
geJoBedeckux pac. BumoBoe eauHCTBO uenoBeuecTBa. JlemoHcTparusa. Cxema
«OCHOBHBIE 3Talbl SBOJIOIMU YEIOBEKa». Tabmuibl, M300pa)aloline CKeJIeThl
YyesloBeKa M TO3BOHOYHBIX >KMBOTHBIX. JIabGopaTopHbIE M IpakTHUecKHue paboTHI.
BrisBieHne  NpHU3HAKOB — CXOJACTBA  3apofpllleld  dYeloBeKa M JAPYIHX
MJIEKOIIMTAIOMINX KaK 0Ka3aTelIbCTBO UX POACTBA. AHAIM3 U OIEHKA Pa3INYHbIX
THIIOTE3 MPOMCXOXKACHHUS YeloBeKa. JKCKypcus. [IpoHMcxXoxkIeHne M 3BONIOLUS
yejloBeKa (MCTOPUYECKUH WM KpaeBemdeckuid Mysel). OCHOBHBIE HOHSTHS.
[Ipoucxoxxnenne uenoBeka. OCHOBHBIE 3TAIlbl 3BOJIIONHMH. JIBIDKYIIHE CHIIBI
aHTpornorenesa. YenoBeyeckne pachl, X €ANHCTBO.

MPEAMETHBIE PE3VJIbTATHI ObYUEHIMA
VYyamuiicss T0MKEH: XapaKTepH30BaTh BKIIAJ BBIJAIONIMXCS YYEHBIX B pPa3sBHUTHE
OMoJIOTHYeCKON HayKH; XapakTepH30BaTh pOJb OHOJIOTMH B (opMuUpOBaHHU
Hay9HO- TO MHPOBO33PEHMS; IOHUMATh CYIIHOCTh 3BOJIONHMOHHON TEOpHH,
CIIO)XKHBIE W TPOTHBOPEYMBEIC IYyTH €€ CTAHOBJCHHWS, BKJIAaX B (popMupoBaHHE
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApPTHHBI MHpPA; BBIACIATH CYIIECTBCHHBIC
MpU3HAKW OWOJOTHYECKHX OOBEKTOB (BHIOB) H  MPOIECCOB  (IEHCTBUE
HCKYCCTBEHHOTO U €CTECTBEHHOI'0 0TOOpa, (popMupoBaHHE MPHCIOCOOICHHOCTH,
o0pa3oBaHHe BUJOB); OOBSCHATh NPUYMHBI SBONIOLMH, HM3MEHSIEMOCTH BHIIOB;
NPUBOANTH JIOKAa3aTeNbCTBA (apryMEHTAlMI0) HEOOXOIMMOCTH COXPaHCHHMS
MHOT000pa3usi BHJOB; YMETh II0JIb30BAThCS OWMOJOrMYECKOW TEPMUHOJIOTHEH U
CHMBOJIMKOM; pelaTh dJIeMEeHTapHble OMOJIOTHYECKHe 3a/1a41; ONMHCHIBATh 0cOo0eH
BUJIOB 10  MOP(OJIOTHYECKOMY KPHTEPHIO; BBIBIATH  IIPUCIIOCOOIECHUS
OpraHM3MOB K cpene OOWTaHWSA; CpaBHUBATH IPOLECCHl ECTECTBEHHOTO U
HCKYCCTBEHHOTO OT OOpa; aHaJM3UPOBATh M OICHWBATH PA3JIMYHBIC THUIIOTE3BI
MPONCXOXKICHHS )KU3HH U YEJIOBEKA; apTyMEHTHPOBATh CBOIO TOUKY 3PCHHS B XOJIC



JUCKYCCUH 1O OOCYXKJIEHHIO THIIOTE3 CYIIHOCTH W IPOMCXOXKACHUS JKU3HHU,
npoOJIeMbl TPOUCXOXJICHHSI YeJIOBEKa; OBJAJCBAaTh YMEHHUSMH M HaBBIKAMH
MOCTAaHOBKM  OMOJIOTHYECKHX OKCIIEPUMEHTOB M  YYUTHCS OOBSCHATH UX
pe3yibTaThl; HaXOAUTh OHOJIOTHYECKYI0 HH(OPMALMIO B Pa3HBIX HCTOYHUKAX;
AQHATM3UPOBATh M OIICHUBATh OHMOJIOTHYECKYI0 HH(POPMAIHIO, IIONy4aeMyIo M3
Pa3HBIX UCTOYHUKOB.

Paznmen 2. SKOCUCTEMBI (11/20 u)

Tema 2.1. SKOJIOTUYECKUE ®AKTOPHI (3/5 1)

Opraamsm u cpena. Ilpeamer W 3amaum SKOJIOTHH. DKOJOTHYECKHE (HaKTOPHI
cpensl (abmoTHYECKUe, OMOTHYECKHE, aHTPOIIOTEHHBIC), WX 3HAYCHHWE B JKH3HU
OpPraHu3MOB. 3aKOHOMEPHOCTH BIMSHHS SKOJOTHYECKUX (haKTOPOB Ha OPraHU3MBL.
B3aumooTHoOIIEHHsT ~ MeXIy ~ OpraHu3Mamu.  MEeXBHUIOBBIE  OTHOLICHUS:
HapasuTU3M, XUIHUYECTBO, KOHKYpEHIHs, cuMOno3. JlemoHcTparms. HarmisaHele
Matepualibl, ICMOHCTPUPYIOMINE BIUAHUEC SKOJIOTHUUCCKUX (baKTOpOB Ha JXUBbIC
opranu3msel. Ilpumepbl cumOuosa B npupone. OCHOBHBIE IMOHSTHS. DKOJOTHS.
Buemnss cpenma. Oxonoruueckue (akTopbl. AOHOTHYECKHE, OMOTHYECKHE U
aHTpororeHHple (paktopel. [lapasuTH3M, XUITHHYECTBO, KOHKYPEHINS, CUMOHO3.
DKoornveckas HUIIA.

Tema 2.2. CTPYKTYPA 3KOCUCTEM (4/7 1)

BumoBas ® TpOCTpaHCTBEHHas CTPYKTypa »OKOCHCTeM. [IWIIeBbIe CBSI3W,
KPYTOBOPOT BEIIECTB W IIPEBPAIICHUS SHEPTHH B DJKOCHUCTEMaX. I[IpUYuHBI
YCTOMUMBOCTM M CMEHBl 3KOCUCTEM. BiusHHe 4dYenoBeKa Ha 3KOCUCTEMBI.
HckyccTBeHHbIe  cooOmiectBa —  arporeHo3bl.  Jlemoncrpaimus.  Cxema
«[IpocTpaHcTBeHHasT CTPYKTypa 3KOCHCTEMBI (SPYCHOCTb  PacCTHTEIBHOTO
coobmiectBa)». Cxemsl U TaOIMIBI, AEMOHCTPUPYIOIINE MHIIEBHIE LENH U CETH;
9KOJIOTHUYCCKUE NUPpaMUJIbl; KPYTOBOPOT BECUICCTB U DOHEPTUU B OKOCUCTEME.
Jlaboparopubie u mpakTHueckue paboTsl. CocTaBleHHEe CXeM Tepeadyn BelecTBa
U oSHepruu (Uemedl mNUTaHWS) B JKocucTeMe*. BEIsSBICHHE aHTPOMOTCHHBIX
U3MEHECHNH B SKOCHCTEMax CBOeH MecTHOcTH (B BUae pedepara, Mpe3eHTAIHH,
CTCHIOBOTO JAoKiama W mp.)**. CpaBHUTENbHAsS XapaKTEPHCTHKA MPUPOIHBIX
9KOCHCTEM W arpodKOCHCTEM CBOEH MecTHOCTH. lcciiemoBaHume H3MEHEHHUH B
9KOCHCTEMax Ha OMOJOTHYECKUX MOJEISAX (aKBapuyM). PemeHne 3KOIOTHYECKUX
3amad. DKkckypens. EcTecTBeHHBIC (Jiec, molie U Ap.) M HCKYCCTBEHHBIE (TapK, Caj,
CKBEp IUKOJIBL, (hepMa M Jp.) 3KOocHUCTeMBl. OCHOBHBIE MOHATHA. DKOCHCTEMA,
OuoreoreHo3, OMOIEHO3, arpomeHo3. I[IpoayleHThl, KOHCYMEHTHI, PEIyIECHTHI.
[IumeBsbie Lenu U ceTu.

Tema 2.3. BUOC®EPA — I'JTOBAJIBHASI DKOCUCTEMA (2/4 )

bruochepa — rnobanpHas skocuctema. CoctaB U CTpyKTypa Ouocdepbl. YueHue
B. 1. Bepraackoro o 6uocdepe. Poib uBsIx oprann3MoB B 6nocdepe. bromacca
3emun. bronorndeckuii KpyroBopoT BeliecTB (Ha NpUMepe KpyroBopoTa BOABI U
yriaepoja).

Jemonctpanus. Tabnumps! u cxemsl: «CTpykTypa Ouocheps», «Kpyroropor Bosl
B Ouoctepe», «Kpyrosopor yriepoma B Omoctepe». Harnsanwiii marepuain,
OTpaXkaloInil BUIOBOE pa3HOOOpa3ye )KUBBIX OPraHU3MOB OHOC(EPHI.

OcuoBHble oHATHA. brocdepa. JKuBoe BemecTBo, OMOreHHOE BENIECTBO, KOCHOE
BEILIECTBO, OMOKOCHOE BeliecTBO. buomacca 3emin.

Tema 2.4



BUOC®EPA 1 YEJIOBEK (2/4 4)

Bruochepa u dyenosex. [noOanbHBIE AKONOTMYECKHE NPOOJIEMBI W IYTH HX
pemenus. [locnencTBust AEATENBHOCTH 4YeNOBEKa MJIsl OKPYXKAloIEeH cpenpl.
[IpaBuna moBeneHus B NpUpOJHOI cpexe. OXpaHa NMPHUPOABI U palMOHAILHOE
HCIIOJIb30BaHHE IPUPOAHBIX PECYPCOB.

JemoncTpanust. TaOumumbl, WUIIOCTPUPYIOUINE TIO00ANBHBIE 3KOJOTHYECKUE
poOJIEMBI U TIOCIIEICTBUS ACATEIHHOCTH YEJIOBEKA B OKpysKaromei cpene. Kaprsl
HallMOHAJIbHBIX Map- KOB, 3aII0OBEIHNKOB U 3aKa3HUKOB Poccum.

JlabopaTopHBIE W TIpaKTHYECKHE pPaOOTBI. AHAIN3 W OIEHKA MOCIEICTBHHA
COOCTBEHHOM AEATENFHOCTH B OKPYXAaroIIei cpene. AHANIN3 U OIeHKa TII00aTbHBIX
9KOJIOTMYECKUX MpobiieM u myTeil ux pemeHus. OCHOBHbIE MOHATHS. [ 100anbHbIe
9KOJIOTUYECKHUE poOIEeMBI. OxpaHa HPUPOJIBL. ParmonansHOe
NpUPOONIONb30BaHne. HanroHanbHble NapKy, 3aoBeIHUKY, 3aKa3HUKU. KpacHas
KHUTA.

3akmrouenue (1/1 4) PesepBroe Bpemst — 3/12 u.

[MPEAMETHBIE PE3YJIbTATHI ObYUEHI A

VYyamuiics AOMKEH: XapaKTepH30BaTh BKIAJ BBIJAIONINXCS YUCHBIX B Pa3BHTHE
Ounonornyeckol HAyKH; XapaKTepH30BaTh pOJb OHOJIOTHMH B (OPMUPOBAHUH
HAyYHOTO MHPOBO33DPCHHS; BBIACIATH CYIICCTBEHHBIC NMPU3HAKH OHOJIIOTHMYECKUX
00BEKTOB (3KOCHCTEM, OHMOC(ephl) W MpoIeccoB (KPYrOBOPOT BEIISCTB U
NpeBpalleHuss JYHEPTUH B  HKOCHCTeMax W Owuocdepe); 0000mares
CHCTEeMaTH3UpOBaTh  IpPEICTaBICHHs 00 OJKOCHCTEMax Kak  ILIEJOCTHBIX
OMOJIOTMYECKUX CHCTEMaX, O 3aKOHOMEPHOCTSX, MPOSBIIIOIIMXCS Ha JaHHOM
YPOBHE OpraHU3alMH JKUBOTO (KPYrOBOPOTE BEIIECTB M MPEBPALICHUSIX JHEPIHH,
JMHAMHMKU M YCTOHYUBOCTH 3KOCHCTEM);

MOHUMATH cojiepkanune yuenus B. . Bepuaackoro o 6uocdepe;

MOHMMaTh HEOOXOJMMOCTh peasiM3allui HIeH YCTOWYHMBOIO Pa3BUTHs OHocdepsl,
ee OXpaHbl; pa3BuUBaTh OOMIEOMOJIOTMYECKHE YMEHHS HA 3JKOJOTHYECKOM
COJZICp)KaHWHU: HAOMIOAaTh M BBUBIATH IPHUCIOCOOJEHUS Yy OpPTraHH3MOB,
AHTPOIIOTCHHBIE M3MEHEHNUS B 9KOCUCTEMAX; OOBSICHATH IPUUYNHBI YCTOMIHBOCTH U
CMEHBI 3KOCHCTEM; NPUBONTH J0Ka3aTeIbCTBA (ApTyMEHTAINI0) HEOOXOJUMOCTH
COXpaHEHHMsT MHOrooOpasus BHJOB; pelaTh 3JIE€MEHTapHble OHOJOTHYECKHE
3aJjauM; COCTaBIISITh CXEMBI IEPEHOCa BEIIECTB M HEPIHMU B SKOCHCTEeMax (Lenu
NUTaHKA); BBUIBISITH AHTPOINIOTEHHbIE H3MEHEHHs B OJKOCHCTEMax CBOeH
MECTHOCTH; U3MEHEHHsI B 9KOCHCTEMaX Ha OMOJOrMYEeCKUX MOJEISX;

CpaBHMBaTh  OHOJNOTHYECKHE  OOBEKTHI  (IPUPOAHBIE  DKOCHCTEMBI U
arposKOCHCTEMbl CBOEH MECTHOCTH) W (opMynMpoBaTh BBIBOABI Ha OCHOBE
CpaBHEHUsI; 000CHOBBIBATh U COOJIIOIATH MPABUIIA MOBEACHUSI B IPUPOIHOM CpeElE;
aHaJIM3MPOBAaTh M OLEHHMBATh IIOCIEACTBHS COOCTBEHHOW MEATEIHHOCTH B
OKpYyKarolieH cpeze, rinodabHbIe 9KOJIOTHUECKHE TPOOIIEMBI;

apryMEHTHpOBaTh CBOIO TOYKY 3pPEHHS B XOJ€ AHMCKYCCHH IO OOCYXIICHHIO
9KOJIOTMYECKUX MPOOJIEM; YMETh HOJIb30BATHCSI OMOIOTHYECKO TEPMUHOJIOTHEH U
CHMBOJIMKO; OBJIaJeBaTh yMEHHMSMH M HaBBIKAMH IIOCTAHOBKH OHMOJIOTMYECKHX
9KCIIEPUMEHTOB M YUUTHCS OOBSCHATD MX PE3yJbTaThl; HAXOIUTh OMOJIIOTHYECKYIO
uHpopMalMio B pasHbIX HMCTOYHHUKAX; AaHAJM3UPOBATh U  OLPHURATR
Omostornveckyro  MHGOPMAIMIO, IIOJYY4aeMyl0 W3  pasHBIX  HCTO
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TEMATHUYECKOE IINTAHNPOBAHUE

Tema

Copnepxanne

Buner ACATCIBHOCTH YUAIIUXCS

10 KJTACC (1/2 v B HEAEJIXO, BCETO 35/70 4, U3 HUX 3/6 ¥ — PE3EPBHOE BPEMI)

Pasnen 1. buonorus kak Hayka. MeToasl HayqdHOTO TTo3HAHUSA (3/5 1)

1.1. Kparkas ucro
pHs pa3BUTHA OUO-
imorun. Cucrema
OHOJIOrHYECKUX
Hayk (1/2 1)

OO0BeKT m3ydeHus ono-
JIOTUU — KUBAsI IPUPO-
na. Kparkas ucropus
pa3BUTHA OMOIOTHH.
Pons Onosornyecknx
TEOpHUld, UeH, TUIoTe3 B
(hopMupoBaHUHU COBpE-
MEHHOM €CTECTBEHHO-
Hay4HOU CUCTEMBI MUpA.
Cucrema 6uonoruue-
CKHX HAaYK

OrnpeensioT MOHATHS, GOPMUPYEMBIE B XOI€ H3YUCHUS
[TCMBI.

OOBACHAIOT POJIb OUOJIOTHHU B (POPMHUPOBAHUU HAYYHOTO MH-
[poBO33peHHs1. OLICHUBAIOT BKIIAJ] Pa3INYHBIX YUCHBIX OHO-
ITOTOB B pa3BUTHE HAYKH OUOJIOTHH, BKJIaJ OHOJIOIHYSCKUX
reopuii B GOPMUpPOBaHUE COBPEMEHHOH €CTECTBEHHO-HAY4-
HOIT KapTHHBI MUpa. Y CTAHABIUBAIOT CBSI3H OUOJIOTHH C Py
ruMH Haykamu. ['0TOBAT cooOuieHus (TOKIaapl, pedepaTsl,
Hpe3eHTaHI/II/I) 0 BKJIaJI€ BBIAAONIUXCA YYCHBIX B Pa3BUTUEC
Oronorun. PaboTaroT ¢ 3JIeKTPOHHBIM IPUIIOKEHUEM

1.2. CymHocTh 1
CBOICTBA JKMBOTO.
'YpoBHU opranuza-
[IMM 1 METOJIBI T10-
BHaHUS KUBOH Npu-
poxbl (2/3 1)

CymHocTs xu3Hu. Oc-
HOBHbBIE CBOMCTBA YKUBOU
Matepud. JKuBast npupo-
J1a KaK CJIO0YXHO OpraHu-
30BaHHasl uepapxuye-
CKasl cUcTeMa, CyILecT-
BYIOIIIas B MPOCTPAHCTBE
1 BO BpeMeHu. buosnoru-
yeckue cucTemMbl. OCHOB-

OnpenemnsioT NOHATHS, POPMUPYEMBIE B XO€ N3YUEHUS TEMBI.
BerlensitoT cyiiecTBeHHbIe NPU3HAKK )KUBON MPUPOABI U OHO-
JIOTHYECKUX CUCTEM (KJIETKH, OpraHn3Ma, BU/ia, SKOCUCTe-
MBI). XapaKTepu3yloT OCHOBHBIE CBOICTBa HBOT0. OOBSCHS-
10T OCHOBHBIE€ IPUYMHBI 3aTPYAHEHUH, CBA3aHHBIX C OIpeene-
HHUEM TMOHATHSA «KU3HBY». OOBSCHSIOT Pa3INYUs U €IMHCTBO
KUBOW U HEXUBOU Npupoibl. [IpuBOIAT IpUMeEpBI CUCTEM
pPa3HOro YpoBHsI opranuzauuu. IIpuBoasT qoka3zaTenbCcTBa
YPOBHEBOM OpraHU3AIMHU U 3BOJIIOINH )KMBOU MPUPO/IBI.




HbIE YpPOBHU OpTraHH3alUU
J)KUBOW Marepuu. MeTtozsl
[IO3HAHUS )KUBOU IPUPOJIBI

OmnpenensitoT OCHOBHBIE METO/IbI ITO3HAHMS JKUBOI Npuposl. ['0TOB
Npe3eHTalMi0 Win cTeH Ha TeMy «COBpeMEHHOE Ha- Y4H
000pyIOBaHKE H €T0 POJIb B PEIICHNH OHOJIOTHYSCKUX 3a1auy.
Paborator ¢ mmmocTpanusaMu ydeOHuKa. PaboTaioT ¢ AIEKTPOHHH
HPHIOKSHUEM

Pazgen 2. Kierka (10/20 )

2.1.
U3Yy4EHHUs

Knerounas

(1/2 4)

Hcropus
KJIETKU.
Teopus

Pa3Butue 3HaHMI O KIIETKE.
PaGorer P. I'yka, A. BaH
JleBeHnryka,

K. Bapa, P. bpoyHa,

P. BupxoBa. Kierounas
teopus M. Ilneitnena u T.
[1IBanHA. OCHOBHEIE

Omnpenenstor NoHTUS, GOPMUPYEMBIE B XO/I€ U3Y4CHHS TEMBI.
OnpenensroT HpeAMeT, 3afadyd U METOABl HCCICAOBaHUS IIM-
TOJIOTMM KaK HayKH. XapaKTepHU3yIOT COJepKaHUE KIIEeTO4- HOH
TEOPHH.

OOBSICHAIOT BKJIAA KIETOYHOW TeopuH B (OPMHPOBAHUE CO-
BPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpA; BKJIAJA yUYCHBIX|
— HCCIIeIoBaTelIeH KIETKH B Pa3BUTHE OMOJIOTHYE- CKOW HAYKH.

MOJIOXKEHHs coBpeMeH- HOoH | IlpuBomaT 1okasaTenbcTBa POACTBA JKMBBIX OPraHU3MOB €

KJIETOYHOM TeopuH. Poip | HCHONb30BaHHEM MOJOXKEHUHN KIETOYHON TEOPUH.

KIJIETOYHOU TEOpUH B | Pabotator ¢ mmocTpanusaMu yueOHnka. PaboTaloT ¢ 31eKTpOHHBIM

(dbopMupoBaHUH COBpe- | NPUIOKEHUEM

MEHHOMU €CTECTBEHHO-

HAay4HOI KapTUHBI MUpa
2.2. XUMHYECKHUH Enuncreo 3JIEMEHTHOTO OmnpenemsroT MOHATHS, HOPMHUPYEMBIE B X0/I€ U3yUCHHS TEMBI.
cocTraB KIIETKH XHUMHUYECKOTO cocraBa | [IpuBomaT moka3zaTenbCTBa (apryMEHTAINs) €AWHCTBA XKH- BOHM U
(4/8 1) JKUBBIX OpraHM3MOB  Kak HEXUBOW IPUPOJBl HA IPUMEPE CXOACTBA MX XUMHUYE- CKOI'O

JI0Ka3aTeNbCTBO €IUHCT- Ba
MIPOUCXOXKACHUS JKU- BOU
MIPUPOIBIL. OO6mmHOCTh
XKUBOM M HEXUBOW mpu-
pOIBl Ha YPOBHE XUMHUE-
ckux  anemeHtoB.  Opra-

COCTaBa.

CpaBHUBAIOT XHUMHUYECKUH COCTaB Tel JKUBOW M HEXHUBOU
MPUPOABI U IENAIOT BHIBOABI HA OCHOBE CPaBHEHUSI.
XapakTepu3yloT OCOOCHHOCTH CTPOCHUS, CBOHCTBA H POJIb
HEOpPraHUYECKUX U OPTaHUYECKUX BEIIECTB, BXOSIIUX B CO- CTaB
JKUBBIX OPraHU3MOB. Y CTaHABJIMBAIOT NPUYMHHO-CJIE]I- CTBEHHBIE




HOTEHBI, MaKpOdJIEeMEH- THI,
MHKPO3JIEMEHTHI,

YIBTPAMUKPORJIEMEH-  THI,
UX polb B JKU3HEAEA-
TEJILHOCTH KJIETKH U Op-
ranusma. Heopranuue- ckue
BEIIIECTBA. Bona Kak
KOJIBIOETh BCETO JKUBOTO,
OCOOCHHOCTH CTPOCHUS H
cBolicTBa.  MuHepanbHble
COJIH. 3HayeHue
HCOPraHM4YCCKUX BCUICCTB B
YKM3HU KIIETKH ¥ OpraHu3Ma.
Opranuyeckne BelecTsa —

CIIOJKHEIE yraepoa-
coiepKaIMe COEAUHEHHUS.
Jlunuae. VYrineBoabl:
MOHOCaxapubl,

[OJIMCaXapUbL. Benkn.
HyxneunoBbie KHCJIOTEI.
VYneoenne monekynsl JJHK
B KJIETKE. IIpun-
[UITHATBHOE CTPOCHHE H
ponb OpraHNYECKHUX

BCOICCTB B KJICTKEC MU B
OpraHu3Me 4YCJI0OBCKa

CBS3M MEXKIY XHUMHUYCCKHM CTPOCHHEM, CBOWCTBA- MH U
(GYHKUIMSIMA BELIECTB HA OCHOBE TEKCTOB M PHUCYHKOB YUeOHHKA.
[MpuBomaT mnpHUMeEpbl OpraHMYECKHX BemIeCcTB (YIJICBOJOB,
JMIHUJ0B, OENKOB, HYKJICHHOBBIX KHCIIOT), BXOISIIMX B COCTaB
OPraHU3MOB, MECT HX JIOKATU3ALUH

1 OMOJIOTHYECKON POITH.

PaboraroT ¢ wurocTpanusiMu ydeOHuKa. Perratror Ouosornyeckue
3aJ1a49u.

Brmmonusitor  nabopaTopHble, — MpPaKTUYECKHE U
JIOBaTeNIbCKHE PabOoTHI [0 H3y4aeMoii TeMe.

PaboTaloT ¢ 31€KTPOHHBIM MPHIOKEHHEM

Huccie-




2.3. Crtpoenue
JyKapUOTHUYCCKO
u
MPOKAPHOTHYECKO
i ketok (3/6 1)

Knerounas MeMOpaHa,
LUTOIIa3Ma, SIAPO.

OCHOBHEBIE OpTaHOHIBI
kmerkn:  OIIC, ammapat
Tonpmxm, JIM30COMEI,
MUTOXOHJPHUH, IUIACTUIBI,
PpUOOCOMBL. OyHKIIH
OCHOBHBIX yacTei u
OpraHoujI0B KJIETKH.
OCHOBHEBIE OTJINYHUS B
CTPOEHUM  KUBOTHOH U

pacTUTENBHOM KIIETOK.
XPpOMOCOMBI, UX CTPOCHUE U
GyHKIHN. Kapuotumn.
3HaueHue [IOCTOSIHCTBA
grcaa ¥ GOPMBI XPOMOCOM.
[IpokapuoTnueckas KieTka:
Pacnpocrpanenue u
3HaYeHHe  OakTepwii B
npupoae. CtpoeHue Oak
TEPUATLHOMN KIIETKHU

Omnpenensior MOHATHS, POPMUpPYEMBbIE B XOA€ H3YUYECHUS] TEMBI.
XapakTepu3yloT KIETKy KaK CTPYKTYPHO-(QYHKIMOHAIBHYIO
CIMHHILy JKHBOTO. BBIOENSIOT  CyIIECTBEHHBIE  NPHU3HAKU
CTPOCHHUS KJIETKH, €€ OPTraHOMJOB, Spa, MEMOPaHBI, XPOMOCOM,
JOSIACPHBIX U SIAEPHBIX KJIETOK, KIETOK PacTCHWH, )KUBOTHBIX M
rpuboB. CpaBHHBAIOT OCOOCHHOCTH CTPOCHHUS MAOSACPHBIX U
SIIEPHBIX KIIETOK, KJIETOK pAacTeHWH, >KUBOTHBIX M TI'PHOOB H
JIETal0T BBIBOJBI HA OCHOBE CPAaBHEHMS. Y CTaHABIMBAIOT
TPUYUHHO-CJICACTBECHHBIC CBA3U MCXKIY CTPOCHUEM n
GyHKIMAMU OHOJIOTHYECKMX CHCTEM Ha MpUMeEpe KIETKH, ee
OpPraHOMJOB M BBHINOJNHAEMBIX uMH (QyHKUuMH. Paboraror c
WLTIOCTPAMAMH y4eOHHKa.

[Monp3ytoTess 1MTONIOTMUECKON TepMuHONIorHeid. OOGOCHOBBIBAIOT
MepbI TPO(WIAKTHKN OaKTepHAIbHBIX 3a00JI€BaHAH.

Bemomnastor 1ab0paTopHEIE, MIPaKTHYECKNE "
nccie0BaTeIbcKre paboThl 110 H3ydaeMol TeMe.

PaboTaloT ¢ 31€KTPOHHBIM NMPHUI0KEHUEM




2.4. Peanusanus
HAaCJeICTBEHHOM
uHpOpPMALTIT B

kieTke (1/2 1)

JHK — Hocutenps Ha-
CIIEICTBEHHON HH(pOpMa-
mun. ['eHeTHYEeCKUH KOJI,
ero csoictBa. I'en. buo-
cuHTe3 Oeka

Omnpenenstor NOHATUS, GOPMUPYEMBIE B XO€ U3YYEHHS Te- MBI.
Beinenstor GyHIaMeHTaNbHBIN Ipolecc B OHOJIOTHYE- CKHUX
CHCTEMax — peann3aiys HHYOPMAIUH B KJICTKE.

BbInensaroT CcymiecTBEHHBIE TNPH3HAKHM TI'CHETHYECKOTO KOJa.
OnunceIBalOT W CPaBHUBAIOT TIPOIECCHl TPAHCKPHUIILIUH U
TpaHcanuu. OOBACHAIOT POJIb BOCHPOW3BEACHHA W Iepenadn
HacJeICT- BEHHOH MH(OpMAalMy B CYIIECTBOBAaHWU M Pa3BUTHU
XW3HU Ha 3emie. Pemator Ononorndeckue 3amaun. Pabotator ¢
WUTIOCTpalMsMy  yyeOHuka. PaboraroT ¢ 3JE€KTPOHHBIM
MIPUIIOKESHUEM

2.5. Bupycsr (1/2 )

Bupycbl HEKJIeTOYHAs
(bopma sxu3HU. OcoOeHHOCTH
CTPOCHUS W Pa3MHOXCHHS.
3HaueHWe B IpUpOAE H
PKH3HM ~ 4elloBeka.  Mepsl
MpoguIaK- THUKA
pPacpoCTpaHEeHHsT BUPYCHBIX
3aboseBaHuUil.
Mpodunakruxa CITN/Ia

OmnpenensioT NoHATHS, GOPMUPYEMBIE B XOI€ H3YYCHUS TEMBI.
BBIIEIAIOT CYNIECTBEHHBIC INPU3HAKA CTPOCHHS W KU3HCHHBIX|
[MKJIOB BHPYCOB. XapaKTEpU3YyIOT POJIb BUPYCOB KakK BO30ymuUTeINei
Oone3Heii M Kak MEPEHOCYMKOB TE€HETHYEeCKOH HH(pOpPMALUH.
OOOCHOBBIBAIOT MEPhI IPODHIAKTHKA BUPYCHBIX 3a00JICBaHUI.
Haxonmsar wmHdopMaimio o BHpycaX W BHPYCHBIX 3a00JICBaHHSAX B
Ppa3JIMYHbIX HCTOYHHUKAX, AHAJIU3UPYIOT u OLICHUBAIOT €C,
MHTEPIPETHPYIOT W TPEACTaBISIOT B pasHbIX (opMmax (TE3UCHl,
coo0lIeHre, penopTax, aHaJuTH4YecKas cIpaBka, pedepar, 0030p,
noptdonmo). Pabortaror ¢ mumocTpanusaMu yueOHHKa. PabortaioT c|
OJICKTPOHHBIM ITPUJIOKCHUEM

Paznen 3. Opranusm (18/38 1)

3.1. Opranusm
eanHoe 1enoe. MHO-
roo0pasue  KHUBBIX
opraau3mos (1/1 1)

Msuoroobpasue opraHus-
MOB. OJIHOKJIETOYHBIE U
MHOTOKJIETOYHBIE ~ Opra-
Hu3Mbl. Kosionuu onHO-
KJICTOYHBIX OPraHU3MOB

OHpGHCJ’IHIOT IIOHATUA, q)OpMpreMBIC B XO04€ HU3YUYCHUSA TCMBbI.
BLIHGJ'IHIOT CYIIECTBCHHBLIC NPpU3HAKHN OJHOKJICTOYHBIX H
MHOTOKJIETOYHBIX OPraHU3MOB. CpaBHI/IBaIOT OJHOKJICTOYHBIC,
MHOTOKJICTOYHBIC OpraHM3Mbl MW  KOJIOHMHU OAHOKJICTOYHBIX
OpPraHM3MoOB U ACJAOT BbIBO/JbI HA OCHOBC CPAaBHCHUA. Pab6oraror
C DJICKTPOHHBIM NPUIIOKCHUEM




3.2. OOmen Be- OHepreTudeckuii  0OMeH Omnpenenstor HoHATUS, GOPMUPYEMBIE B XO€ U3YUYECHUS Te- MBI.
mecTtB W mpe- | — COBOKYIHOCTh | XapakTepu3yloT (yHIaMEHTalbHbIE NpoLecChl B OHOJIO-
BpaIllCHUE DSHEPIWU | peakuumil  pacHIeIUIeHWs | THYECKHX CHCTEMax — OOMEH BEIIECTB M IIPEBpAIlCHHE JHEp-
(2/4 9) CIOXKHBIX OPTaHMYECKUX | THWH. BBIIEISIOT CyIOIeCTBEHHBIC IPH3HAKH MPOIECCOB IKH3-
BemectB. OcobeHHOCTH HeleATeIbHOCTH  KieTkd. CpaBHMBAIOT — IUIACTHICCKUHA U
9HEPreTUIecKoro oOMEeHa | SHEPreTHYECKWH OOMEHBI M IETAl0T BBIBOABI HA OCHOBE CTpOE-
y rpu0oB u OakTepHil. Hust. CpaBHMBAIOT OpPraHU3MBl O THIy NHTaHUS W AENAIOT
Tuner mumTanus. ABTO- | BBIBOJBI Ha OCHOBE CpaBHEHHS. PacKpbIBaroT 3HaueHHE (OTO-
Tpodbl H TeTepoTPOdEI. CHHTe3a. XapakTepH3yIOT CBETOBYI0 U TEMHOBYIO (ha3bl (OTO-
OcobeHHoctn oOMeHa Be- | cHHTe3a. Paboraior ¢ wurocTpauusMu ydyeOHMKa. Perator
LIECTB y JKUBOTHBIX, pac- | OHOJOrMYEcKUe 3a/1auu.
TeHUH 1 6akTepuil. Haxonsar uHdopmanuio mo u3ydaeMmoil TeMe B Pa3IMYHBIX HC
[Mnactuueckmii  oOMeH. TOYHUKAX, aHAIU3UPYIOT W OLEHUBAIOT €€, MHTEPIPETUPYIOT U
dotocuHTE3 NPEACTAaBISIIOT B pa3HbIX (Qopmax (Te3uch, cooOleHue,
pernopTax, aHaJUTHYecKas CIIpaBka, pedepar, 0030p, MOpT-
¢ommo). PaboTaroT ¢ 3JEKTPOHHBIM IPUIIOKEHUEM
3.3. Pa3mHOxeHue Henenve xinerku. Muto3 Omnpenensror MOHATHSA, (GOPMHUpPYEMBbIE B XOJE H3YYCHUS TEMBIL.
(4/9 v) — OCHOBa pocTra, pe- | BpIIensroT cymecTBeHHBIE IPU3HAKH MpoLEcca JeNeHUS KIETKH.

TCHEpalUd, pAa3BUTUSA W
0ecIoNoro pa3MHOKCHHUS.
PasmHuoxeHue: Oec-
1oJjoe W moJjioBoe. Turbl
0ecIoI0oro pa3MHOKEHUSI.
ITonoBoe pa3mHOXKEHHUE.
OO6pazoBaHne  TOJOBBIX
kneTok. Meio3. Omiozo-
TBOPEHHUE Y JKUBOTHBIX U

XapakTepu3yloT OHOJOTHYECKOe 3HAUCHWE W OCHOBHBIC (ha3bl
MHUTO3a, HCIIONB3YsI PUCYHKH YISOHHKA.

BriaenstoT cyliecTBeHHbIE TPU3HAKY MPOIECCOB PA3MHOKEHUS
omooTBOpeHusl.  OMUCHIBAIOT ~ CMOCOOBI  BETETATHBHOTO
Pa3MHOXEHHSI. ITpuBonsr MIPUMEPHI OpTaHU3MOB,
Pa3MHOKAIOIIUXCS OECIIONIBIM U MTOJIOBBIM ITyTEM.
XapakTepu3yloT OHOJOTHYECKOE 3HAYE€HHE W OCHOBHBIE (a3bl
Melo03a, UCTIONB3Ys PUCYHKH ydeOHHMKA. XapaKTepU3YIOT CTaJUH
00pa30BaHUs MTOJIOBEIX KIETOK, HCIOB3Ys CXeMY yueOHHUKA.

paCTCHHfL Buonoruue- OOBICHAIOT GI/IOHOFI/I‘{GCKYIO CYHIHOCTb OINIOAOTBOPCHUS.
CKO€ 3HA4YCHHUEC OILIOO0- XapaKTepH?;yIOT 0COOEHHOCTH HBOﬁHOFO OIUIOAOTBOPCHUA Y
TBOPCHUSI. I/ICKYCCTBGH' paCTeHHﬁ. Onpenenﬂ}oT 3HAYCHUC HNCKYCCTBCHHOTI'O




HOE OIBUICHUE Yy pacre-
HUAU U OIUIOJOTBOPEHHE Y
JKUBOTHBIX

ortootBopeHust. CpaBHHUBAIOT MUTO3 M MeEHO3, SHIEKIETKH U
CIIEpMATO30UABI, CHEPMATOTeHE3 U OBOI€He3, IOJO0BOE U
Oecriojjoe pa3sMHOXKCHHE M [ETal0T BHIBOJBI Ha OCHOBE
cpaBHeHHA. PabotaioT ¢ womocTpanmsaMu ydeOHHKA. Pemaror
OHOJIOTMYeCcKHe 3aa4i. Y4acTBYIOT B AUCKYCCHH II0 M3ydaeMoin
TeMe. PaGoTaloT ¢ 3JIEKTPOHHBIM IPHIIOKEHUEM

3.4. VunuBunyanb-
HOE pa3BHUTHE Opra-
HU3MOB (oHTOTEC-
He) (2/4 u)

IIpsimoe u HEmpsiMoe pas-
BHTHE. OMOPHOHANBHBIN
U MOCTIMOPHOHAIBHBIN
nepuonel  pasButHa. Oc-
HOBHBIC 3Tambl 3MOpHO-
redesa. llpuyunsl Hapy-
IICHUM pa3sBUTUSA Opra-

HHM3Ma. OnTtorenes
YeJIOBEKa.

PempoxykTiBHOE 370~
pOBBE; €ro 3HAYEHHUE I
Oyaymux TIOKOJIEHUH
JIIOAEN. ITocnencTBus
BIIMSTHAS aJIKOTOJIsL,
HHMKOTHHA, HapKOTHYE-

CKMX BELIECTB Ha Pa3BU-
THE 3apojiblllia 4YeJoBe-
Ka. Tlepuonst MOCT-
SMOPHOHAIBFHOTO  pa3BU-
TSI

OrnpeenstoT MOHATHS, POPMHUPYEMBIE B XOA¢ H3yUCHUS TEMBI.
XapakTepu3ylOT Nepuombl OHTOreHe3a. ONHCBHIBAIOT 0COOCH-
HOCTH WHIUBUIYAIBLHOTO Pa3BHTHS YEIOBEKA.

OueHuBaloT BiHMsAHUE (AKTOPOB BHEIIHEH cpelbl HAa pa3BUTHE
3apogbima. OOBACHAIOT OTpULATENIbHOE BIMAHHME aJKOTOJI,
HUKOTHHA, HApPKOTHYECKHX BEILECTB HA pPa3BHTHE 3apojbllla
YeJIOBEKa; IPUUMHBl HAPYIICHUM pa3BUTUS OPraHUu3MOB.
AHaJ'II/I3I/IpyIOT 1 OLICHUBAIOT LEJIEBBIC 1 CMBICJIIOBBIC YCTAHOBKHU B
CBOHUX ﬂeﬁCTBHﬂX N TIOCTYyHNKax II0 OTHOUICHHUIO K CBOEMY
3JI0POBBI0, TIOCJICACTBHUS BIMAHUSA (HAKTOPOB PHCKA Ha 30POBbBE.
OOGOCHOBBIBAIOT MBI MPOQHIAKTHKA BPEIHBIX IPHBBIYEK.
CpaBHUBAIOT SMOPHOHAIBHBIN M IIOCTIMOPUOHATIBHBIH TIEPH- OBl
WHIMBUIYAILHOTO Pa3BUTHs, MPAMOE M HEMpPsAMOE pa3- BUTHE H
JIeAl0T BHIBOJIBI HA OCHOBE CPABHCHHSL.
PaGoraror ¢ wumOCTpanusAMH  ydeOHHKA.
QJICKTPOHHBIM MTPUIIOKECHHUEM

PaGoraror ¢




3.5. HacnencrBeH-
HOCTb U  H3MEH-
quBOCTh (7/15 1)

HacnencTtBeHHOCTE UM H3-
MEHYUBOCTh — CBOMCTBA
opranusma. I'eHetuka —
HayKa O 3aKOHOMEpHOC-
TSAX HACIICACTBCHHOCTH H
H3MEHYHBOCTH.

I". MeHneab — OCHOBOIIO-
JIOXKHUK TCHETHKH. 3a-
KOHOMEPHOCTH  HAacleao
BaHUA, YCTaHOBIIEHHBIC [
MenaeneM. Monoru6-
puaHOe CKpelIrBaHHe.
IlepBrlii 3axkoH Mennens
— 3aKOH  JOMHHHPO-
BaHMA. Btopoil  3akoH
Mengenss — 3akoH pac-
HIETUIEHUS. 3akoH
YHCTOTHI ramer.
JdurndpugHoe
CKpEILMBAaHUE. Tpetuii
3aKkOH MeHzenss — 3aKoH
HE3aBHUCHUMOTO Ha-
CIIeJOBaHUS. Amnanuzu-
pyrotee CKpelInBaHUe.
XpoMocoMHas TEOpUs
HACJIeACTBEHHOCTH.
CueIieHHOe  HacJjieJoBa-
HHE MIPU3HAKOB.
CoBpeMeHHbIE MPENCTaB-
JICHUS O TCHE M TEeHOME.

Omnpenenstor HoHATUS, GOPMUPYEMBIE B XO/€ U3YUYEHHS TEMBI.
OnpenenstoT  OCHOBHBIE  33Jauyll  COBPEMEHHOHl TI'€HETHKU.
XapakTepu3yloT COAEPKaHWE 3aKOHOMEPHOCTEW HacielOBaHUS,
ycraHoBiIeHHBIX . MeHgeneM, XpOMOCOMHOM  TeopuH
HACJIEICTBEHHOCTH; COBPEMEHHBIX NPEJICTaBICHUH O TEHE U
T€HOME, 3aKOHOMEPHOCTEN U3MEHYUBOCTH.

OOmscusror Bkiaan . MeHOens W IOpyrux Y4YCHBIX B Pa3BUTHE
OMOJIOTHYECKOW HAyKW, 3HAYCHHE YCTAHOBIICHHBIX HMH 3aKO-
HOMEpPHOCTed B (POPMHPOBAHHE COBPEMEHHOW €CTECTBEHHO-
Hay4yHON KapTUHBI MHpPA; TMPUYMHBI HACIEJACTBEHHBIX U He-
HAacCJIeICTBEHHBIX U3MEHEHMUII.

[IpuBoaAT MOKa3aTeIbCTBA POJCTBA KUBBIX OPTaHU3MOB Ha OCHOBE
TIOJIOKEHUH MeHeTUKU. 110JIb3yI0TCA reHeTHUECKON TEPMUHOJIOIUEH
Y CUMBOJIMKOM. Pelaror aneMeHTapHble FeHeTHIECKHE 3a1auu.
CoCTaBIISIIOT 3JIEMEHTapHbIE CXEMbl CKpEIIMBaHMs. BBIBISIOT|
HUCTOYHUKH MYTarcHOB B OKpY>Karomiel cpese (KOCBEHHO).
[IpoBomAT 3rIeMeHTapHBIE OMOJIOTHYSCKUE UCCIICIOBAHUS H JICIAI0T
BBIBO/IBI HA OCHOBE IOJIYYE€HHBIX PE3YJIbTaTOB.

OOBACHIIOT BIHMSAHAE MYTarcHOB HAa OpPraHM3M  YeJIOBEKa,
BO3HUKHOBEHHE  HACJICACTBEHHBIX  3a00JeBaHMH,  MyTauuil.
YcTaHaBIMBAIOT B3aUMOCBS3b T€HOTHIIA YEJIOBEKA U €TO 3JI0OPOBBSL.
OrneHuBaOT 3HAYCHHWE 3I0POBOTO 0O0pa3a JXKU3HM Kak HaubOoJjee
s¢pdexTrBHOrO MeToma TMPOPHUIAKTHKA HA-  CJEICTBEHHBIX|
3a0oneBaHni. XapakTepu3ylOT pPOJIb MEIUKO- T'eHETHYECKOTO|
KOHCYJIbTUPOBAHMSA [UISI CHUKCHUS BE- POSTHOCTH BO3HHKHOBEHHS
HACIICJICTBEHHBIX 3a00jeBaHuil. Pa0oTaroT ¢ WDIIOCTpalusIMy
yueOHHUKA.

Pewator 6nonornyeckue 3anavm.

Haxomar wHopManuio mo wu3y4aeMoil TeME B Pa3IUYHBIX HC-
TOYHUKAX, AHAIU3UPYIOT U OICHMBAIOT €€, WHTEPIPETHPYIOT M|




Bs3aumopeiictBue  IeHOB.
I'enetnka moma. Ilono-
BBle XpoMocoMmbl. Cren-
JIEHHOE C II0JIOM HAaCJIEIO0-
BaHHE. 3aKOHOMEPHOCTH

H3MEHYHBOCTH.
Hacnencrteennas )¢
HEHACJICACTBEHHAS
U3MEHYHMBOCTb. Mou-

(buKanoHHas ~ M3MCHYH-
BocThb. KoMOuHaTMBHAsT
MyTalMOHHAas u3-
MEHYUBOCTb. MyTtanun.
Tunelr myrtammit. Myra-
TeHHBIC ()aKTOPHI.

3HaueHHE TEHETHKU IS
M€ IULIMHEL. Bnusiaue
MyTarecHOB Ha OpTaHH3M
yejoBeka. HacnencrBeH-
HbIe 00JIE3HU YeJIOBEKA, UX
MIPUYUHBI U TPO(UITAKTHKA

MIPEACTAaBISIIOT B pasHbIX (opMmax (Te3HChl, COOOIIEHHE, pernop-
TaX, aHAIUTHYECKas cIpaBka, pedepar, 0030p, MopTdhoiano).
BemonnsroT 1abopaTopHble, IPAaKTHYECKHE M HCCIEA0BA- TEIBCKHE
paboTEHI IO U3yIaeMoi TeMe.

PaboTaroT ¢ 3IMeKTPOHHBIM NPHIIOKECHUEM




3.6. OCHOBEI CelIeK-
nuu.  buorexHono-
rus (2/5 q)

OCHOBBI CENEKI[UU: METO-
IbI M gocTixkeHus. I'ene-
THKa — TeopeTHYecKas
OCHOBa CEJIEKLIMH.
Cenexuus. Yuenne

H. 1. BaBunoBa o meHr-
pax  MHoOroobOpasus U
TIPOUCXOKIACHUSL KYJIb-
TYPHBIX PACTECHUH.

OCHOBHEBIE METOIBI
CeJIeKINH: rudpumu3sa-
LUsl, UCKYCCTBEHHBIM OT-
60p. OCHOBHBIE JTOCTHKE-
HUS W HANpaBICHUS pPas3-
BHTHUS COBpPEMEHHOH ce-
JIEKIMH. buoTexHoorus:

JIOCTHIKEHUS H
MEPCHEeKTUBBl  Pa3BUTHSL.
I'ennas WHKEHEpHUSI.
Knonuposanue.

T'eneTnuecku MOJIU-
(uIIpoBaHHbIE opra-
HU3MBI. DTHUYECKHE

acIleKTbl Pa3BUTHUSI HEKO-
TOPBIX HCCJIEIOBAHUN B
OMOTEXHOIOTUN  (KJIOHH-
pOBaHHUE YEIIOBEKA)

Omnpenensior MOHATHS, POPMHUPYEMBIE B XOJ€ H3YYEHHS TEMBI.
Omnpenensior TiIaBHblE 3aJadydl M HAIPaBICHHS COBPEMEHHOMN
cenekuuu. XapakrepusyroT Bkiaax H. WM. BaBunoBa B pasBurue
Ononornieckoit Hayku. OIICHUBAIOT JOCTIXKECHHS U TIEPCIICKTHBEI
OTEUYECTBEHHON U MUPOBOU CEIEKLIH.

XapaKkTepu3ylOT METOMABI CEJCKIMOHHOI paboTsl. CpaBHHUBAIOT
MacCOBBIH ¥ HHIUBHUYyaIbHBIN 0TOOD.

BbInensaroT cymecTBEHHBIE IIPU3HAKH TIpoIiecca HCKYCCTBEH-
HOTO 0TOOpAa.

OIneHUBAIOT JOCTHXKEHHUS U IIEPCIEKTUBBI Pa3BUTHUA COBpeE-
MEHHOU OMOTEXHOJIOTHH.

AHaJ'II/I3I/Ipy}OT N OHLCHUBAIOT I3THYCCKUE ACHEKTbl HCKOTOPBIX
uccienoBaHuid B oOmactu  OuorexHosormu. Paboraior ¢
WITIOCTPAMAMH y4eOHHKA.

Haxonsar wunpopmamuio mo H3y4aeMoOd TeMe B PasIMYHBIX
HCTOYHMKAX, aHAIN3UPYIOT ¥ OLEHHUBAIOT €€, HHTEPIPETH- PYIOT
U TPEICTAaBIAIOT B pasHbIX (opmax (Te3wchl, cooOIe- HUe,
pemopTax,  aHAIMTHYeCKas  copaBka, pedepar, 0030p,
1opT(hoo). BEITONHAIOT NMpaKTHYECKUE M HCCIIEIOBATEILCKHE
paboTHI 10 U3y4aeMon TeMe.

PaboTaroT ¢ 37eKTPOHHBIM MPHUIOKEHUEM

3axmouenue (1/1 9)




PesepBHOE Bpems — 3/6 4

11 KITACC (1/2 « B HEAEJIIO, BCEI'O 35/70 4, U3 HUX 3/12 v — PE3EPBHOE BPEM)
Beenenue (1/1 1). Paznen 1. Bug (19/36 u)

1.1. Hcropuss sBO-
JIOUMOHHBIX el
(4/7 q)

Uctopus IBOJIIOI[OH-
HbIX uged. PasButue
OMOJIOTHH B J0/APBHUHOB-
CKHil Tepuoj. 3HaueHHE
pa6ot K. Jlunues, yueHus
XK. b. Jlamapka, Teopuu
K. Krosbe. I[Ipennocsuiku

Onpe,uenfuoT IIOHATUA, q)OpMI/IpyeMLIe B X0€ U3YUCHUS TCMBbI.
OHCHI/IBaIOT BKJIaJ PAa3JIMYHBIX YYCHBIX B PAa3BUTUC OUOIOru-
4eCcKOu HayKH. OIIeHI/IBaIOT OpEeANOChIJIKM BO3HUKHOBCHUSA

yuenuss Y. Jlap- BuHa. XapakTepu3yloT COJAEpKaHUE
3BOJIIOLIMOHHOM TEOpUHU 4. HapBuna. CpaBHHMBAIOT
OIPENIEICHHYIO u HEOIPEENCHHYIO HU3MEHYUBOCTD,

HCKYCCTBEHHBIII W €CTECTBEHHBIN 0TOOp, (GopMbl OOpHOBI 3a

BO3HUKHOBEHUS  yYEHHS CYLIECTBOBAHUE U JEIAIOT BEIBOJBI HA OCHOBE CPABHEHUSI.
4. HapBuHa. Paboraror ¢ wumoctpamusmu  ydeOHMKa. Pabotaror ¢
OBOIIIONUOHHASL ~ TeOpuUs JJIEKTPOHHBIM MPHIOKEHHEM
. JapBuna. Pons
3BOJIIOLIMOHHOW TEOpUU B
(dbopMupoBaHUH
COBPEMEHHOM €CTECTBEH-
HO-Hay4HOH KapTHUHBI
Mupa
1.2.  CoBpemeHHOe Bun, ero xpurtepuu. Ilo- OmnpenemsroT MOHATHS, HOPMUPYEMBIE B XOA€ N3YUEHUS TEMBI.
3BOJIIOIIMOHHOE yue- OyJasiquss —  CTPYKTYp- OOBSICHSIOT BKJIQJ DSBOJIOIMOHHOW TeOpHUH B (OPMHUPOBAHKE

Hue (8/16 1)

Has €JMHULIA BHJA, €IU-
Huna 3Bomouuu. CuHTte-
THYecKas Teopus
9BOMIOLMM.  JIBHXKYyIIME
CWJIBl DBOJIIOLUHU: MyTa-
LMOHHBIA Mpouecc, Mo-
MyJISIAOHHbIC BOJIHBI,
M30JISIIHS, €CTECTBEH-

COBPEMEHHOH €CTECTBEHHO-HAy4yHON KapTuHBl Mupa. Ompe-
JeTSIoT KpuTepuu Buaa. OmuceiBaioT ocodel Buaa mo mopdo-
JIOTHYECKOMY KPUTEPHIO.

XapakTepHu3yIoT HOMYJSILIHI0 KaK CTPYKTYPHYIO €IUHHUIY BHIA U
€IMHMILy OBOJIOLMUM, MPOLECCOB ECTECTBEHHOIO  0TOODA,
(opMHpOBaHUsT  NPUCIIOCOOJIEHHOCTH, 00pa3oBaHUs  BHOB.
XapakTepHu3yloT OCHOBHBIE (akTophl dBoMONKH. CpaBHHUBAIOT
MIPOCTPAHCTBECHHYIO M DKOJOTHYECKYIO HM30JLIIUI0, (hopMbl




HBI OTOOp; WX BIIMSHHE
Ha TeHO(OHI TOIyJs-
uuy. JBWxymuid u cra-
OWIMBHPYIONNI  ecTect-
BEeHHBI 0TOOp. ApamTa-
OUA  OpraHu3MOB K
YCIOBHSAM OOHMTAaHUA Kak
pe3ynbTat JCUCTBUS
€CTECTBEHHOTO 0TOOpA.

€CTECTBEHHOTO O0TOOpa M JIENAIOT BBIBOJBI HA OCHOBE CPaBHEHUSI.
XapakTepu3yloT OCHOBHBIEC aJaNTaluil OPraHu3MOB K YCIOBHSM
oburanus. CpaBHHUBAIOT OCHOBHBIE CIOCOOBI W NIYTH
BHI000pa30BaHMs, OHOIOTHYECKHH TpOTpecc W perpecc u
JIeJTaI0T BHIBOJIBI HA OCHOBE CPABHEHHSL.

OOBACHAIOT NPUYUHBl SBONIOLMH, H3MCHSIEMOCTH  BHIOB.
[IpuBomsAT [OKa3aTeNbCTBA POACTBA JKUBBIX OPraHU3MOB Ha
OCHOBE ITOJIOKCHHU 1 YBOJIFOLIMOHHOTO YUCHUS

1.3. IIpoucxoxae-

HHE )KU3HU Ha 3eM-

e (3/6 1)

IPazButHe npeacrasie-

HUI O BOSHUKHOBCHHUH
pki3HK. OnbiTel O. Pemu,

UL. [Tactepa. ['unoTe3sl o
[IPOUCXOXKACHUN KU3HU.
(CoBpEMEHHBIE B3IJISIbI

Ha BO3HHKHOBEHHE JKH3HU.
Teopust Onapuna —
X oJeliHa. VYcnoxueHnue
PKUBBIX  OpraHM3MOB  Ha
Bemite B mporecce
DBOJIIOIIHH.

Omnpenenstor NoHsTUS, GOPMUPYEMBIE B XO/I€ U3YUCHHS TEMBI.

AHaNU3UPYIOT U OLIEHUBAIOT Pa3JInYHbIE THIIOTE3bI IPOKUC-
XOXKIACHUS )KU3HU.

XapaKTepu3yIOT OCHOBHBIC 3TaIbl OMOIOTHIECKOH IBOIIO

UM Ha 3eMmie.

Y4acTBYIOT B IUCKYCCHU 110 OOCYKICHHIO THIIOTE3 IIPOUC-
XOXKIEHUs] JKU3HH W apryMEHTHPYIOT CBOIO TOYKY 3PCHHS.
PaboraroT ¢ mumoctpanusamu yaeOHrnka. HaxomsaT wHpopmanmio
M0 W3y4aeMOH TeMe B pa3IMYHBIX MUCTOYHUKAX, aHAJIM3HPYIOT U
OLICHUBAIOT €€, UHTCPHPETUPYIOT U TMPCACTABIIAIOT B PA3HBIX
¢dopmax (Te3uCh, COOOIIECHHE, PEMOPTaXK, aHAIUTHYCCKAS
crmpaBka, pedepar, 0030p, moptdonmo). PaboTaroT ¢ 2IeKTpOHHBIM
TIPUIIOKCHUEM




1.4. Tlpoucxoxnue-
HUE uenoBeka (4/7

4)

T'unoressl
MIPOUCXOKACHUS
YeJIoBeKa. ITonosxenue

YEeJIOBEKa B CHUCTEME
KHUBOTHOTO Mupa (Kiacc
Miexkonuraromue, OTpsAn
[pumatel, pox Jlromm).
OBOJIIOLUS YEJI0BEKa,
OCHOBHBIC OTallbl.

Pacel uyenoseka. Ilpowuc-
XOXKICHHE yesnoBeye-
ckux pac. Bunosoe eaun-
CTBO 4eJIOBEUECTBA

OrmnpeenstoT NOHATHS, HOPMHUPYEMBIE B XO/E U3yUCHUS TEMBI.
AHamu3UPYIOT M OICHHMBAIOT  Pa3iMYHbIC  THIIOTE3bI
MPOUCXOXKACHHUS YeTIOBeKa.

OmpeensIoT MOJ0KEHNE YeNIOBEKa B CHCTEME )KUBOTHOTO MHpA.
ApTryMEHTHPOBAHHO [IOKa3bIBAIOT MPHHAJICHKHOCTD YEIOBEKa K
ONpEAEIICHHON CUCTEMATUYECKON Ipynmne. BBIABIAIOT NpU3HAKU
CXOJCTBA 3apOABILICH YeJIOBeKa U IPYTHX MIICKONHMTAIOMINX KaK
JI0Ka3aTeIbCTBO UX POJICTBA.

XapaxkTepusyroT OCHOBHBIE 3TaIbl aHTpOIIOreHe3a.
ApPryMEHTHPYIOT CBOIO TOYKY 3pEHHMS B XOJA€ AUCKYCCHU IIO
00CYXICHUIO TIPOOIIEMBI TIPOUCXOKICHHUS YSIOBEKA.

3HaKOMATCA C MEXaHM3MOM  pPacooOpa3oBaHMs, OTMedas
€IMHCTBO MPOUCXOXKJeHUsa pac. [IpuBoasST apryMeHTUPOBAHHYIO
KPHUTHKY aHTHHAYYHOH CYI[HOCTH pacu3ma.

HaxomaT wHpOpManMI0 MO HM3y4aeMOH TeMe B Pa3IMYHBIX HC-
TOYHHKAX, aHAIM3UPYIOT M OLCHUBAIOT €€, MHTEPIPETHUPYIOT U
NPEeNCTaBISIFOT B pasHBIX  (opMmax (Te3UChl, COOOILICHHE,
peropraxx,  aHAJIWTHYECKas  cmpaBka, pedepar, 0030p,
opTdoino). PaboTaroT ¢ MILTIOCTpanisiMi yueOHUKA.

Paznen 2.

Dxocuctemsr (11/20 )

2.1. DKoJoruye-
ckue ¢akropsl (3/5

a)

Opranusm " cpena.
Ilpenmer u 3agaum 3KO0-
JIOTHHA.  DKOJOTHYECKHE
¢dakTopsl cpenbl  (abumo-
THYECKHE, OHOTHYECKHE,

AHTPOIIOTCHHBIE), nux
3Ha4YeHUe B JKU3HU
OpraHu3MOB. 3akoHo-

MCPHOCTU BJIMAHUS 3KO-

OmnpenensroT MOHATHA, (GOPMHUPYEMBbIE B XOJ€ H3y4YCHHS TEMBI.
OmnpenensiroT OCHOBHBIE 337291 COBPEMEHHOH 3KOJIOTHU.

Pa3nuuaioT OCHOBHBIE TPYHNIBI AKOJOTHUYECKHX  (haKTOpoB
(abmoTnueckux, OMOTHYECKHX, AHTPONOTCHHBIX). OOBACHAIOT
3aKOHOMEPHOCTH  BIMSHHUS  JKOJOTMYECKHMX  (PakTOpoB Ha
OpraHM3MBbl. XapaKTepU3yIOT OCHOBHBIE a0HMOTHYECKHE (DAKTOPHI
(TemmepaTtypy, BJIaXHOCTb, cBeT). ONNCHIBAIOT OCHOBHBIC
Ouoruueckue  (axKTophl, Ha  KOHKPETHBIX  IpuUMepax
JEMOHCTPUPYIOT UX 3HaueHue. OIEHMBAIOT PONb JKOJIOTrH4Ye-




JIOTHYECKUX (haKTOPOB Ha
OpraHU3MBI. Bzanmo-
OTHOIICHHUS MEXIy opra-
HU3MaMH. MEXBHUIOBBIE
OTHOILIEHHS: mapasu-
TH3M, XHIIHUYECTBO,
KOHKYPCHIIUS, CHMOHO03

CKHX (paKTOPOB B KH3HEAEATEIHHOCTH OPTaHU3MOB.

[lpuBonsT noOKa3aTenbCTBa  B3aUMOCBSI3€  OPraHM3MOB U
OKpy>Karomiel cpenbl. Pemraror Onomornueckue 3a1aqm.

Haxomar waHpoOpMammio mo wm3y4aeMol TeMe B pPa3IMIHBIX
HCTOYHHKAX, aHAU3UPYIOT U OLEHUBAIOT €€, HHTEPIPETUPYIOT U
MPECTAaBIIOT B  pa3sHBIX (Qopmax (TE3WCH, COOOIICHHE,
pemopTax,  aHaNWUTHYecKas  cmpaBka,  pedepar,  0030p,
moptdoinno). PaboTarr ¢ mumoctpanusamu ydaeOHnka. Paborator
C SJICKTPOHHBIM NPUJIOKECHUEM

2.2. CrpykTypa
skocucrem (4/7 1)

Bunosas u mnpocrpasct-
BEHHas CTPYKTypa JKoO-
cucreMm. Ilumesele CBs-
34, KPYTOBOPOT BEIIECTB
U TPEeBpalleHUs SHEPrHH
B 3KOCUCTEMAX.

[IpuunHbl  ycTOHYMBOCTH
U CMEHBl  JKOCHUCTEM.
Bmusnue demoBeka Ha
skocucteMbl.  Mckyccer-
BEHHBIE coolmecTBa —
arpoLeHO3bI

Omnpenenstor NOHATHSL, POPMHUPYEMBIE B XOJ€ H3Y4YEHHS TEMBI.

OnpenemnsitoT  CTPYKTYpPY OKOCHUCTeMBI  (IIPOCTPAHCTBEHHYIO,
BHJIOBYIO, 9KOJIOTHYECKYIO). Hatot XapaKTePUCTUKY
MPOJyIIEHTaM, KOHCYMEHTaM, peaylieHTaM. BBIIensioT cy-

IIECTBEHHbIE MPU3HAKH DKOCHCTEM, IIpoliecca KpyroBOpOTa
BCIIECCTB U HpeBpaHleHHf/'I OHEPIruu B OKOCUCTEMAX.

OOBSICHSIIOT TPUYMHBI YCTOHYMBOCTH M CMEHBI 3JKOCHCTEM.
XapakTepH3yoT BINSHHAE YeJIOBEKA HA SKOCHCTEMBI.

CpaBHHMBAIOT HCKYCCTBEHHBIE M €CTECTBEHHBIE OJKOCHCTEMBI.
JlenatoT BEIBOABI HA OCHOBE CPaBHEHMS.

CocTaBIsIOT BJIeMEHTaPHBIE CXEMBI IIEPEHOCA BEIIECTB U SHEPTUH
B 9Kocucremax (memu W cern). Haxomar wuHbopMammio mo
H3y‘IaeMOI>i TEME B PA3JIMYHBIX HCTOYHHUKAX, AHAIUZUPYIOT H
OLICHUBAIOT €€, HWHTCPHNPETHUPYIOT W NPEACTABIIAIOT B Pa3HBIX
dbopmax (Te3uChl, COOOIIECHUE, PENOPTAXK, aHAJUTHYECKAs
crmpaBka, pedepar, 0030p, mopThono).

Pemaror Omosnorndeckue 3amaun. PaboTaroT ¢ WLTIOCTpanUsMHU
yueOHMKA. BbImonHSAIOT —j1abopaTopHBIE, NpPaKTHYECKUE U
Hccie0BaTeIbCKre paboThl 110 U3y4aeMon TeMe.

PaboTaloT ¢ 31€KTPOHHBIM MPHIOKECHHEM




2.3. buocdepa — |[buochepa — rnobanmbHas | Onpenenstor MOHATHS, GOPMHUPYEMbIE B XOJ€ M3YUCHHS TEMBI.
rnobanpHas  9Kocuc- procucrema.  CocrtaB W | XapakTepu3ylOT W CpPaBHHMBAIOT OCHOBHBIC THIIBI BEIIECTBA
Tema (2/4 1) CTpYKTYpa Oomocdepsr. | Ouocdepsr.
Yuenue B. . Bepnaackoro | XapakrepusyroT conepxanue yuenus B. WM. Bepnaackoro o
o Omoctepe. Pomp xuBBIX | OHOcdepe, ero BKIag B pa3BUTHE OHOJOTHYECKOW HAYKH.
oprann3MoB B Omocdepe. | [IpuBomar mokasaTenbCTBa €IWHCTBA JKUBOW ¥ HEXKHBOU
briomacca 3eMin. | TPHUPOABI, HCIONB3YsS 3HAHUS O KPYrOBOPOTE BELIECTB B
bronornueckuii kpyrosopot | Omocepe. XapakTepu3ylOT pOJb JKUBBIX OpPIaHH3MOB B
BemectB  (Ha ~ mpuMepe | Oumoctepe. Brinensior cyniecTBeHHblE TPU3HAKK Ipolecca
[KpyroBopota BOJIBI U | KpyroBopoTa BEIECTB M IpEBpalleHHil 3Hepruu B Ouocdepe.
yTaeposaa) IIpyuHumaroT ywacTue B JAUCKyccMM 1o Teme «BeuHa mm
ouocdepa?», apryMEeHTHPOBAHHO BBICKA3bIBAIOT COOCTBEHHOE
MHeHue. Haxomsar wuHdopmanmio 1o u3ydyaemoil Teme B
pasNMYHBIX MCTOYHMKAaX, AHAJIM3UPYIOT W OIEHHUBAIOT e€g,
MHTEPIIPETUPYIOT M TPEICTABISIOT B Pa3HBIX (opMmax (TE3uChl,
COOOIICHNE, pEeropTaXx, aHaJUTHYecKas CIpaBka, pedepar,
0030p, mopThoIHo).
Pemator Ononornueckue 3amaun. PaboTaioT ¢ WILTIOCTpanusMu
yueOHHMKA. Brimonustor sabopaTtopHble, INPAaKTHYECKHE |
UCCIIeJIOBA- TEJIbCKUE pabOTHI TIO M3ydyaeMoi Teme. PaboTaroT ¢
OJICKTPOHHBIM ITPUJIIOKCHUEM
2.4. bunochpepa wu |bmochepa wm  demomek. |(OmpenensroT HMOHATHS, (GOPMUpYEMBIE B XOJ€ H3YyYCHHS TEMBL.
4enoBex (2/4 1) I'mobGanpHBIe  3KONOTHYE- |AHATM3UPYIOT W OIEHUBAIOT  COBPEMEHHBIE  TJI00AJBbHBIC
CKHEC l'IpO6J'leMI)I U IIyTH UX OKOJIOTHYCCKHEC HpO6HeMBI n NIyTHu HUX PEHICHHA, NOCICACTBUA
pelieHus.. ITocnencTBust |COOCTBEHHON AEATENBHOCTH B  OKpyXKamomeidl cpexme; Owo-
JIeSITETTBHOCTH YeJIOBeKa |JIOTHUECKYI0 HMH(OPMAIMIO O TJOOAIBHBIX  3KOJIOTHIECKHUX
JUIL  OKpY)Kalomieil cpezpl. |mpoOiemax, IMOJIyd4aeMylo W3 pasHbIX HCTOYHUKOB; LENIEBBIE H
[IpaBuia noBeneHHs B |CMBICJIOBBIE YCTAHOBKM B CBOMX JGHCTBHSX M IOCTYIKax IO
NPUPOJHOM cpejie. OTHOLICHUIO K OKpY’Kaloliel cpese.




6V

OxpaHa TpUPOIEI

u pa-

MUOHAJIBbHOC HCIIOJIB30-

BaHWE  IIPUPOIHBIX
CypcoB

pe-

BBIIBHUTraloT TUIOTE36I O BO3MOXKHBIX ITOCIEACTBUSX JESITEIBHOCTH
YeJoBeKa B 9KOCHCTEMaX.

ApryMEHTUPYIOT CBOK TOUKY 3pEHMS B XOJE HAHCKYCCUH IO
00CYyX)TeHUIO SKOJIOTHIECKHUX mpobeM. [IpencrapnstoT
Pe3yIBTATHI CBOETO MCCIICIOBAHUS (TIPOCKTA).

OOOCHOBBIBAIOT TIpaBWJIa IIOBEICHWS B TPHPOTHOH  cpere.
PackpbiBaloT TpoOIEMBI PAMOHAIBHOTO IPUPOJIOIIOIb30BAHNS,
OXpaHbl TNPHUPOABL: 3alIUTHl OT 3arpsA3HEHUH, COXpaHEHHS
CCTCCTBCHHBIX 6I/IOFCOHCHO3OB u MNaMATHHKOB pUupoakbl,
obecrieueHne MPUPOAHBIME PeCypcaMyl HaceIeHHs TUIaHeThI.
Haxomsr wuHdopmamuio 1o wn3y4yaeMoll TeMe B pa3JIMuHbBIX
HNCTOYHHKAX, aHAJIU3UPYIOT U OLUCHUBAIOT €€, MHTCPIIPCTUPYIOT U
MPEJCTABISIIOT B pa3HbIX (opMax (TE3HChI, COOOIICHUE, PEOPTAK,
aHaUTHYeCcKas CrpaBka, pedepar, 0630p, mopTdono).

PaboTator ¢ wumocTpanusmMu ydeOHuKa. Pemraior Guosorndeckue
3agaud.  BeimonmHsror  yabopaTropHble, — NPAKTHYECKHE |
uccieoBaTelbckue paboTel Mo m3ydaemMol Teme. Pabortaior c
3JIEKTPOHHBIM ITPUIIOKCHHEM

Sakmouenue (1/1 a)
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