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denepanpHas pabodas mporpaMma 1o yueoHomy npeamerty «buonorus» (6a30BbIit
ypoBeHb) (mpenmMeTHas 00actb « EcTecTBEeHHO-HAYUYHBIE PEMETH») (aee
COOTBETCTBEHHO — MPOTPaMMa 1Mo OMOJIOTHUH, OMOJIOTHS ) BKIIFOYAET MOSCHUTEIBHYIO
3aMHCKYy, coiepKaHue 00y4YeHMs], INTAHUPYEMbIE PE3YJIbTaThl OCBOCHUS MPOTPAMMBI 110
OMOJIOTMH, TEMATUYECKOE IJIAHUPOBAHUE.
[TosicHuTenpbHAS 3amucKa OTpakaeT OOIIME IENW W 3aJa4d M3ydeHUs OHOJIOTHH,
XapaKTEPUCTUKY TCHUXOJOTHUYECKUX MPEANOChUIOK K €€ HM3YYEHUIO 00ydarouuMucs,
MECTO B CTPYKType ydeOHOro IJjlaHa, a TaKke MOAXOAbl K OTOOpY coaep:KaHus, K
OMPEICNICHUIO TIIAaHUPYEMBIX PE3YJIbTATOB.

Conepxanne OOydYeHHS PACKpPBIBACT COACpP)KATEIbHBIC JIMHUHA, KOTOPHIC
MpeIaratoTcsl JUIsl 00s3aTEIPHOTO M3YYEHUS B KaXKIOM KJIacC€ HAa YPOBHE CPETHETO
o01iero oOpa3oBaHusl.

[InaampyemMbie pe3yiabTaThl OCBOCHHS TPOTPAMMBI IO OWOJOTHH BKIIOYAIOT
JUYHOCTHBIC, METalpeAMETHBIC pPe3yJbTaThl 3a BECh MEpUOj OOy4YeHUS Ha YPOBHE



cpeaHero oO1iero oOpa3oBaHusl, a TAKXKe MPEAMETHBIE IOCTUKEHUS 00ydYaronierocst 3a
Kbl T0J1 O0y4eHHUs.

HOACHUTEJIBHASA 3AIINCKA

IIpu paszpaboTke mnporpaMMbl IO OHUOJOTHU TEOPETUYECKYIO OCHOBY  JUIS
OTpeNeNieHus] TMOJXO0JI0B K (POPMHUPOBAHUIO COJEpkKaHUs y4eOHOro MpeaMera
«buonorus» cocrtaBuin: KoHUenTyaibHble nonoxenns I'OC COO
0 B3aMMOOOYCIIOBJIEHHOCTH IIeJIeH, COJepKaHus, PE3yIbTaTOB O0yUeHHUSI U TPEOOBAHUM
K YPOBHIO TOJTOTOBKH BBITYCKHUKOB, TOJIOKEHUS 00 OOMIMX IENsIX W MPUHIIUIAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMbI CPEeTHET0 0011ero 00pa3oBaHus B
Poccuiickoit @enepanuu, a Takke MOJ0XKEHU O crieniuuke 6uosoruu, e€ 3HaUeHUH B
MO3HAHWH KUBOU MPUPOJIBI M 0OECIIEUEHN U CYIIECTBOBAHMS YEJIOBEYECKOr0 OOIIECTRA.
CornacHO Ha3BaHHBIM TOJIOKEHHUSM OIpe/eNIeHbl OCHOBHBIC ()YHKIIMHM MPOTPaMMBI  TI0
OuoJsioruu u e€ CTPyKTypa.

[Tporpamma mo Owojoruu maéT TpeACTaBICHHE O IeAX, 00 oOImel CcTpaTeruu
oOy4YeHUs, BOCIUTAHHUS W Pa3BUTHs OOYYAIOMIMXCS CPEACTBAMH y4eOHOTO IMpeaMeTa
«buonorusi», ompenenseT 00s3aTeNbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpY,
pacmpezielieHue 1o pasziejaM U TeMaM, pEKOMEHIYEMYIO MOCIe0BaTEIbHOCTh H3yUYeHUSs
y4eOHOT0 MaTepuasa ¢ y46TOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JTOTUKU
00pa30BaTeIHLHOIO MPOIECCca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaOITIXCS.

B mporpamme mo OWOJIOTHM Tak)Ke YYHUTHIBAIOTCS TPeOOBaHHS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yjbTaTaM OOyYeHUs B
¢bopMUPOBaHUY OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIBLHON JEATEIbHOCTH/YUeOHBIX
NEUCTBHM 00YyJaroNUXCs 0 OCBOSHUIO COJIEPyKaHMsI OMOJIOTHYECKOTO 00pa30BaHMS.

B mporpamme mo Ouonormm (10—-11 kmaccel, 0a30BbIii ypOBEHB) peal30BaH
NPUHIIMI TPEEMCTBEHHOCTH B U3yuYeHWHM Owuonoruu, Omaromgaps dYeMmMy B HeEH
MIPOCMATPUBAETCS HAMPABICHHOCTh HA PA3BUTHE 3HAHUH, CBA3aHHBIX C (POPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHUS, LEHHOCTHBIX OPHEHTAUUM  JUYHOCTH,
HKOJIOTUYECKOTO MBIIIJICHUS, TPEICTABICHUN O 3J0POBOM 00pa3e KU3HU U OEPEKHBIM
OTHOIIIEHWEM K OKpyXXaruien npupoaHoil cpene. Iloatomy Hapsany c u3ydyeHHeM
0011eOMOTOTUYECKUX TEOPUHA, & TAK)KE 3HAHHUI O CTPOCHHUH )KHBBIX CHCTEM PA3HOTO paHTa
U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX MPOLIECCOB B MpOrpaMMe MO OHOJOTHH
y/I€JIEHO BHUMAHUE WCIIOJIb30BaHUIO MOJYYEHHBIX 3HAHUN B MOBCEIHEBHOM XKU3HU IS
pelieHrs NpUKIaAHBIX 3a7a4, B TOM 4YHCIE: NPOPUIAKTUKKA HACJIEICTBEHHBIX
3a00JI€eBaHUI 4YENIOBEKA, MEIUKO-TEHETHUYECKOTO KOHCYJIbTUPOBAaHUS, OOOCHOBaHMS
AKOJIOTUYECKU 11€1eCO00Pa3HOro MOBEICHUS B OKPYkKAIOIeH MPUPOIHON Cpesie, aHAIn3a
BIIUSHUS XO3AMCTBEHHOW JESITEIBHOCTH 4YEJIOBEKA HA COCTOSIHUE MPUPOAHBIX U
HMCKYCCTBEHHBIX HKOCHUCTEM. YCHUJIEHHE BHUMAHHS K MPUKIATHON HANpaBIIEHHOCTH
yueOHOro mnpeaMera «buonorus» MOPOJUKTOBAHO HEOOXOJUMOCThIO OOECIeUeHUs
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YCIIOBUM JJI1 PEIICHHs] OJAHOW M3 aKTyalbHBIX 3a/Jad IIKOJIBHOTO OMOJIOIMYECKOTrO
oOpa3zoBaHus, KOTOpas mpenoiaractT (popMUpOBaHHE Yy OOYHAIOUIUXCS CIOCOOHOCTH
aJanTHPOBATHCSA K U3MEHEHUSIM TUHAMUYHO Pa3BUBAIOILIETOCS COBPEMEHHOI'O MUPA.

[Iporpamma 1o OMOJOTUU SIBISIETCS OPUEHTUPOM I COCTABJICHHS PabOyYux
MpPOrpaMM, aBTOPbI KOTOPBIX MOTYT MPEAJIOKHUTh CBOW BApUAHT MOCIEI0BATEIbHOCTU
M3YYEHHUS] U CTPYKTYphl YU4eOHOro Marepuania, CBOE¢ BUACHHE MyTed (HOPMUPOBAHUA Y
oOyuaromuxcsa 10-11 kmaccoB mpeaMETHBIX 3HAHWM, YMEHUW U CrOCOOOB y4ueOHOM
NESATENbHOCTH, a TaKXK€ METOJMYECKHX PEIIEeHUH 3a7a4 BOCHUTAHMUS U Pa3BUTHUS
cpenctBaMu yueOHoro npeameta «buonorusy.

buonorus Ha ypoBHE cpeiHero oomiero oopazoBaHus 3aHUMAeT BaxkHOE MecTo. OH
obecrnieurBaeT (opMHUpOBaHUE y OOYYAIOMIMXCS TPEJACTABICHUN O HAYYHOW KapTHUHE
MUpa, pacIiupseT U 00001IaeT 3HAHUS O KUBOU MPUPOJIE, €€ OTIIMIUTEIBHBIX MPU3HAKAX
— YpOBHEBOW OpraHW3aIllid M HBOJIOLWU, CO3MAET YCJIOBHUS IS TIO3HAHUS 3aKOHOB
KUBOU MPUPOABI, HopMHUpOBaHHs (YHKIIMOHAIFHOW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO
1 0e30macHoOro 0opasa KU3HHU, SKOJIOTHUECKOTO MBIIUICHHUS, IEHHOCTHOT'O OTHOIICHHUS K
YKUBOW IIPUPOJIE U YEIOBEKY.

Bonbmioe 3HavueHWe OWOJOTHS WUMEET TaKKe IS PEIICHUS BOCIMTATEIBHBIX |
pa3BUBAMOIINX 3a7a4 CPEAHETr0 OOIIero 00pa30BaHMUsS, COIUAIN3ANNNA OOYJAFOIIHXCSI.
N3ydenne Ouonornu obecreuynBaeT yCIoBUs IS (OPMHUPOBAHHS MHTEIUICKTYATbHBIX,
KOMMYHUKAIIHOHHBIX ¥ HWH(QOPMAIMOHHBIX HABBIKOB, 3CTETHYECKOH KYJIBTYPHI,
CIIOCOOCTBYET HMHTErpallii OMOJOTHYECKUX 3HAHWWA C TPEACTABICHHSIMH W3 IPYTUX
y4eOHBIX TPEIMETOB, B YAaCTHOCTH, (HU3MKH, XUMUHU U Teorpaduu. HazpaHHbIC
TIOJIOXKEHUS O TIpeHa3HAYCHNHU Y4eOHOTro rpeaMeTa « broiorusy coCTaBMUIM OCHOBY JIJIst
ONpe/IeTICHUS] TMOAXOMOB K OTOOPY W CTPYKTYPHPOBAaHHUIO €r0  COJCpIKaHWUS,
IPEICTABIIEHHOTO B MPOTPaMMe 110 OHOJIOTHH.

Ot6op comepkanust ydeOHOro mnpeamera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBIIEH C MO3UIHMKA KYIbTypOCOOOPa3HOTO MOIX0/1a, B COOTBETCTBUH C KOTOPHIM
oOydJaromuecs: JOJDKHBI OCBOUTH 3HAHUSA M yMEHHS, 3HAYUMBIC ISl (DOPMHUPOBAHUS
o0IIel KyJbTYphI, ONPECISIONINe aJeKBaTHOEC IOBEJCHHUE YeOBEKa B OKPYKaIOIICH
MIPUPOJIHON Cpejle, BOCTPEOOBAaHHBIC B IIOBCEIHECBHOM JKU3HH M IPAKTHUYECKOM
nestenbHOCTH. (Oco0oe MecTo B 3TOM CHCTEME 3HAHUM 3aHUMAIOT DJICMCEHTHI
COJICp)KaHMsI, KOTOpBIE CIy>XKaT OCHOBOM I (OPMUPOBAHUS TMPEJACTABICHHH O
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHUpa W IEHHOCTHBIX OPHUEHTAIUAX
JIUYHOCTH, CITIOCOOCTBYIOIIMX T'YMaHU3alMU OMOJIOTHYECKOT0 00pa3oBaHMUSI.

CTpyKTypupOBaHHE COACPKaHUS yUeOHOTO MaTepralia B IporpaMme 1o OUOJOTHH
OCYIIECTBIICHO ¢ YYETOM MPHOPUTETHOTO 3HAYEHUsS] 3HAHUNW 00 OTIMYUTEITIbHBIX
OCOOCHHOCTAX >KUBOW MPUPOABI, O €€ YpOBHEBOM OpraHu3alid © H3BoOJOIUU. B
COOTBETCTBUM C OTUM B CTPYKType ydeOHoro mnpeamera «buomorus» BbIAEICHBI
CIeAyIOIIHNe coJepKaTelabHble JUHUMU: «buonorus kak Hayka. MeTOoApl Hay4dyHOTO
no3HaHus», «Kierka kak Owosiornyeckas cucrema», «OpraHu3sM Kak OMoJIOrHyYecKas
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cuctemay, «CucteMa M MHOTOOOpa3He OPTaHMYECKOTO MHUpPay, «IBONIONUS KUBOM
MPUPOABD», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

Lens uzydenus yueoHoro npeamera «buonorus» Ha 6a30BOM YPOBHE — OBJIaJICHUE
OOyYarOIMMHUCS 3HAHUSAMH O CTPYKTYPHO-()YHKIIMOHAJIBLHOW OpraHU3AIMH >KUBBIX
CHUCTEM pa3HOI0 paHra W NPUOOpETEHHWE YMEHHWH HCIIO0Ib30BaTh ATH 3HAHUS IS
I'PaMOTHBIX JICHCTBUIA B OTHOIICHUU OOBEKTOB KUBOH MPUPOILI M PEIICHUS PAa3THYHBIX
KU3HEHHBIX MPOOJIEM.

JlocTrokeHue 1IeNi 3ydeHUs yueOHoro npeameta «buonorus» Ha 6a30BOM YpOBHE
o0ecIieuynBaeTCs PEIICHUEM CIICTYIOIINX 33/1a4:

OCBOCHHE 00YYaIONTUMHUCS CHCTEMBI 3HAHUIA 0 OMOJIOTUICCKUX TCOPHUAX, YICHHSIX,
3aKOHAaX, 3aKOHOMEPHOCTSAX, THUIOTe3aX, TMpaBWiIaxX, CIyXallkuX OCHOBOH IS
dbopMHUpOBaHUS TIPEJACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTUHE MHUpPa, O METO/aax
HAYYHOTO ITO3HAHUS, CTPOCHHH, MHOTO00pa3HK U 0COOCHHOCTSX JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpPraHW3alli{, BBIJAIOIMINXCS OTKPBITHSAX W COBPEMCHHBIX HCCIICIOBAHHUSX B
OuoJjoruu;

dopMupoBaHHMe Yy  OOydYaMOIIMXCSA  TO3HABATEIBHBIX,  WHTCILICKTYaJIbHBIX

Y TBOPYECKUX CIIOCOOHOCTEH B MPOIIecce aHaIN3a IaHHBIX O MyTSAX Pa3BUTHUS B OMOJIOTHH
HAYYHBIX B3IUIANIOB, MW M TMOAXOMOB K M3YYCHHUIO JKMBBIX CHCTEM Pa3HOTO YPOBHS
OpPTraHM3allN{; CTAHOBJICHWE Yy OOydYaromuXcs OO0IIeld KyIbTyphl, (DYHKIIMOHAILHON
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBSICHATH U OIICHUBATH SBJICHHS OKPYKAIOIIETO MUPa
’KUBOU MPUPOBI HA OCHOBAHUY 3HAHUH M OTIBITA, TIOJYICHHBIX TP U3yUYECHUN OUOJIOTHUH;
dbopmMupoBaHue y 00y4YaIOMIMXCs] YMEHUN WIUTFOCTPUPOBATh 3HAUYCHHUE OMOIOTHYECKHX
3HaHUH B TPAKTHYECKON JEATEIBHOCTH 4YEJIOBEKa, pa3BUTUU COBPEMEHHBIX
MEIHMIIMHCKAX TEXHOJIOTHA W arpoOMOTEXHOJIOTHIA; BOCIMUTaHHE YOSKIEHHOCTH B
BO3MOKHOCTH TIO3HAHWSI YCJIIOBEKOM J>KHBOH TMPHUPOABI, HEOOXOIUMOCTH OCpPExKHOTO
OTHONICHUS K HEH, COOIIOJIEHUS ITHYECKUX HOPM TPU TPOBEIECHUU OHOJOTUYECKUX
MCCJIeIOBaHUIA; OCO3HAHUE IIEHHOCTH OUOJIOTUYECKUX 3HAHUH JJIS TIOBBIIICHUS YPOBHS

AKOJIOTUYECKOUN KYIbTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TIOBCETHEBHOW KU3HU
JUISL OUECHKH TTOCTIECTBUM CBOEU NESITEIRHOCTH MO0 OTHOLIEHHIO K OKPYKAIOLIEH cpene,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHWE ¥ COOJIOJCHHUE Mep NPOPUIAKTUKU
3a00IeBaHUi.

B cucreme cpemnero ob6mero odpa3zoBanus «buonorus», nzydaemass Ha 6a30BOM
YpOBHE, ABJSIETCS OO0S3aTEeIbHBIM Yy4E€OHBIM MPEAMETOM, BXOASIIMM B COCTaB
npeaMeTHo obnactu «EcTecTBEeHHO-HAYYHBIE TPEAMETHD.

OO6mu1ee 4ncio yacoB, pEKOMEHI0BAHHBIX JJIsl U3y4YeHUs Oroaoruu — 68 4acos:

B 10 xnacce — 34 yaca (1 gac B Henento), B 11 kinacce — 34 yaca (1 yac B Hezeno).



COIEPKXAHUE OBYYEHUA

10 KJIACC Tema 1. buosiorusi kKak Hayka

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOILIECTBEHHBIMU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMHU HayKamu, puinocopueit, STUKOM, 3¢TeTuKol 1 mpaBoM. Poib
Oouonoruu B GOpMUPOBAHUM COBPEMEHHOMN HayyHOU KapTHHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metonbl MO3HAHMS KUBOW MNpUPOIbl (HAOMIOAEHHE, SKCIEPUMEHT, OIHMCAHUE,
u3MepeHue, Kiaccudukanus, MoIeTMPOBaHKEe, CTATUCTUYECKass 00paboTKa TaHHbIX).

Jemoncmpayuu:
Ilopmpemuwr: Y. lapsun, I'. Mennenb, H.K. Konbuos, /. Yorcon u ®. Kpuk.
Tabauywvt u cxemol: «MeToIbl TTIO3HAHUS KUBOU MPUPOJIBIY.

Jlabopamopnbsie u npakmuueckue padomal:

[Tpaktnueckas padora Ne 1. «Mcronp30BaHHE PAa3IMYHBIX METOJIOB MPHU U3YUCHUHU
OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7)KuBble CHCTEMBI U X OPTraHU3ANUA
XKusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. Orianuue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCUCTEM U MX pazHOoOOpa3ue. Y POBHHU OpraHU3aIluu OMOCHUCTEM:

MOJICKYJISIDHBIN, KIIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MOMYJISIHUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTeOIIeHOTHYECKUM ), OnochepHbIi. Jemoncmpayuu:

Tabauywt u cxemol: «OCHOBHBIE MPU3HAKYU KU3HI», « Y POBHH OpPraHU3allMU KUBOU
IPUPOBI.
Obopyoosanue: Mmoaenb moiekynsl JTHK.

Tema 3. XumMuuecKkuii COCTAB M CTPOEHHE KJIETKH

XUMUYECKUA COCTaB  KIETKA. XHMHUYECKHE BJEMEHTbl: MaKpO3JIEMEHTHI,
MHUKpPO3JIeMEHThl. BoJla 1 MUHEpalIbHbIE BEIIECTBA.

OYHKIHUH BOJIbI U MUHEPAJIbHBIX BEUIECTB B KJeTKe. [lonepxanne 0CMOTHYECKOTO
Oaanca.

benku. CoctaB u cTtpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3amenumble M 3aMEHHMBbIE AMHHOKHUCIOTBL. AMHWHOKHUCIOTHBIA COCTaB. YPOBHH
CTPYKTYpbl OETKOBOM MOJIEKYJbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHYECKUE CBOICTBA OenkoB. buonornueckue GyHKINMU OEIKOB.

®epmeHThl — Ouonornueckue katanuzaTtopbl. CTpoeHue QepmeHTa: aKTUBHBIM
LEHTp, cyOcTpatHas crneuupuyHocTs. Kopepmentsl. Butamunpl. OTinunst (GepMEeHTOB
OT HEOPTAaHUYECKUX KaTaIu3aTOPOB.



VYrneBoabl: MoHOcaxapuabl (TIIOK03a, pubo3a U J1€30KCUpru003a), Aucaxapujibl
(caxaposa, 1aKkT03a) 1 oJIucaxapu/ibl (Kpaxmal, MIMKOTeH, 11eJUTi0103a). buonoruueckue
(yHKIMU yTIEBOJIOB.

Jlununel: Tpurnunepusl, Gochonunuasl, crepounsl. I'napodunbHo-ruipodoOHbIe
cBoiicTBa. buonornueckue ¢ynHkuuu naunuaoB. CpaBHEHUE YIIeBOAOB, OEIKOB U
JUNUAOB KaK UCTOYHUKOB YHEPTUU.

Hyxnennossie kucnotsl: JJHK u PHK. Hykieotnabl — MOHOMEPBI HYKIIEMHOBBIX
kucnot. Ctpoenue u ¢pyukuuu JJHK. Crpoenne u ¢dynkuun PHK. Bugst PHK. ATO®:
CTpoeHue U QyHKUHUU.

HuTtonorust — Hayka o kietke. Kiierounast reopust — npuMep B3auMoJCHCTBUS Uaei
1 (aKTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3YUEHUS KIETKH.

Krnerka kak nenoctHast >kuBasi cuctema. OOIiMe MPU3HAKM KJIIETOK: 3aMKHYTas
HapyxHas MmeMOpana, monekynsl JIHK kak renerndeckuil anmmapar, cucteMa CHUHTE3a
Oeka.

Tunsl KIETOK: dyKapuoTHUecKass U mpokapuotuyeckas. OCOOEHHOCTH CTPOCHUS
npokapuoThuieckoit kinetku. Kinetounas crenka 6akrepuit. CTpoeHre 3yKapruOTHYECKON
K1eTKH. OCHOBHBIE OTINYMSI PACTUTEIBHOM, )KUBOTHOM U IpUOHON KIIETKU.

IIoBEpXHOCTHBIE CTPYKTYpBI KIETOK — KIJIETOYHAs CTEHKA, IVIMKOKAIMKC, HX
¢ynkuuu. [lnazmatuueckass memOpaHa, €€ cBoiicTBa W ¢yHKuuu. llurormmasma wu eé
opraHouabl. OpHoMeMOpaHnHble opraHouabl kietku: OIIC, ammapat ['onbaxwy,
nu30coMbl.  IlomyaBTOHOMHBIE OpraHOMIbBI  KJIETKH: MUTOXOHJPHUHU, IIJIACTHUJBI.
[TpoucxoxaeHne MUTOXOHAPUN U TIacTU . Buasl minactun. HememOpaHHBIE OpraHOUIBI
KJIETKH: pUOOCOMBI, KIETOYHBIH LEHTP, LUEHTPUOIU, PECHUYKH, KI'YTUKU. DYHKIIUU
OpPraHOWJOB KJIETKH. BKiroueHus.

Anpo — perymsaTopHbli 1eHTp KieTku. CTpoeHue smapa: siaepHas 000JI0YKa,
KapuoruiaaMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI. TpaHCHOPT BEIIECTB B KIIETKE.
Hemoncmpayuu:

llopmpemuwr: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K.M. bap.

Juacpammul: «PacripeneneHre XUMHYECKHX HJIEMEHTOB B HEXKWBOW IPUPOJIED,
«Pacnpenenenne XMuMUYECKUX JIEMEHTOB B JKMBOU MPUPOIE».

Tabauyvr u cxemor: «llepuonudeckas TabaUIA XUMHUYECKHX DJIEMCHTOBY,
«CTtpoeHue MOJEKyJbl BOabl», «buocuHTe3 Oenkay, «CTpoeHHE MOJICKYIBI OClKa,
«Ctpoenune pepmenTar, «Hyknennonsie kucinotel. JJHK», «Ctpoenne monexynsl ATDy,
«CTpoeHHE PYKApUOTUYECKON KIETKW», «CTpOCHHE >KMBOTHOM KIETKW», «CTpOoeHHuE
pPaCTUTENBHOU KIETKN», «CTpOEHHE MNPOKAPUOTUYECKOW KIETKW», «CTpoeHue sapa
KJIETKNY, «YTICBOABIY, «JIUIIHIBI.



Obopyoosanue: CBETOBOM  MHUKpPOCKON, OOOpyJOBaHHME [l  IPOBEICHUS
HAOMIOCHNH, W3MEpPEeHMId, OSKCIEPUMEHTOB, MHKpPOIpPENapaTbl  PacTUTEIbHBIX,
’KUBOTHBIX U OaKTEpPHAIIBHBIX KIETOK.

Jlabopamopnusie u npakmuueckue padomal:
Jlaboparopnas pabora Ne 1. «3ydyeHne kaTalIUTUYECKON aKTUBHOCTH ()EPMEHTOB
(Ha mpuMepe amuiIa3bl WK KaTajaasbl)».

Jlaboparopnas padota Ne 2. «3yueHre CTpOCHUS KIETOK PAaCTCHUH, )KUBOTHBIX U
OaKTepHii MO MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OIMMUCAHUE.

Tema 4. ’KuzHeaeaTeJbHOCTH KJIECTKHA

OOMeH BemecTB, WX MeTa00oIu3M. ACCUMWIAIUA (TUIACTUYECKUM OOMEH) H
TUCCUMWIISIIUSL  (PHEPreTUYeCKuid O0OMEH) — JIB€ CTOPOHBI €JAMHOr0 Ipoliecca
Merabonu3Ma. Pojb 3aKOHOB COXpaHEHHUS BEIIECTB M DHEPrUM B TMOHUMAHUH
MeTaboIn3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOQHBIN U TeTepoTpodHbIA. Poib hepmeHTOB B
oOMeHe BeIeCTB M MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunte3. CBeroBass U TeMHOBasi (a3el GoTocuHTe3a. Peakumu doTocuHTE3A.
O¢ddextuBHOCTh hoTOCHHTE3a. 3HAUeHHE (OTOCUHTE3A I KU3HU Ha 3emiie. BiausHue
ycIoBUM cpelbl Ha (OTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €ro MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpyIoIe 0akTepun. 3HaUeHUe XeMOCUHTE3a JJIs KU3HU
Ha 3emJie.

OHepreTuueckuii 0oOMeH B KIeTKe. PacrierieHne BEIIECTB, BBIJCICHHE |
AKKyMYJIHPOBAaHHUE SHEPTUU B KJIETKE. DTaIbl SJHEPreTHUeCKoro ooMena. [ nmukomnus.
bpoxenue u ero Buabl. KuciaopogHoe OKUCIEHUE, WIM KJIETOYHOE JIbIXaHHE.
OxucnutensHoe pochopmmpoBanue. IPPEeKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

Peakmiun mMatpuunoro cuHTe3a. [enerndeckas mHpopmanus u JJHK. Peanuzanus
reHeTruueckod uHpopManmuu B KJIeTKe. [ eHeTWYecKWii KOJ ¥ €ro CBOMCTBA.
Tpanckpunmmst — matpuunbii cuate3 PHK. Tpancnsauus — 6uocunTe3 Oenka. DTambl
tpancisanuu. KogupoBanue aMuHOKUCIOT. Postb pubocoM B OnocuHTe3e Oeka.

Heknetounble Qopmbl xu3Hu — Bupycbl. Mctopus otkpeitus BupycoB (/I.U.
NBanoBckwmit). OCOOCHHOCTH CTPOEHUS M KU3HEHHOI'O ITMKJIa BUPYCOB. bakTepuodarmu.
bosiesHn pacrteHuii, KUBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBIE BHUpycaMH. Bupyc
nMmmyHo eduiuta yenoseka (BUY) — Bo3oynurens CITM/{a. OOpaTHas TpaHCKpUIILIKS,
peBepraza u uHTerpasza. [IpodunakTuka pacnpoCTpaHEHUSI BUPYCHBIX 3a00JI€BaHUMU.
Jemoncmpayuu:

Ilopmpemuwr: H.K. Konbios, /.M. UBanoBckuii, K.A. Tumupsizes.

Tabnuyvr u cxemvi: «Tumbsl mUTaHUs», «MeTabomuam», «MUTOXOHAPUSY,
«OHepreTnyeckuit oOMeH», «Xiopomiacty, «®Porocuntesy, «Ctpoenue JHK»,



«CtpoeHune u (yHKUMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTHMYecKuil Komy,
«Bupyce», «bakrepuodarn», «CrtpoeHue u ku3HeHHbId 1wk Bupyca CIIM/a,
O6aktepuodaray, «Permukamus JJHK».

Obopyoosanue: wmonenu-anuvkanun «Yasoenue JIHK wu  Tpanckpunumsy»,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykrypsl JTHK.

Tema S. PasMHOKeHNe M MHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB

Kiietounblil UK, WK )KU3HEHHBIN UK KineTku. MaTepdasa u muto3s. Ilponeccs,
nportekatomre B uHTepdasze. Perumkanus — peakiuss marpuuHoro cunresa JIHK.
Crpoenune xpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHUI. JIUTIIIONIHBIN U TarjIONIHBIHI
XpOMOCOMHbBIE HaOoOphl. XpomaTuabl. lluTonmoruueckre OCHOBBI Pa3MHOXKEHUS U
VHJUBUYaJIbHOIO Pa3BUTHsI OPTaHU3MOB.

Jenenne knetku — Muto3. Ctaguu muto3a. [Iponeccsl, MpouCXoasue Ha pa3HbIX
CTaausIX MUTO3a. bruomornueckuii CMbICII MUTO34.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@®opmbl pa3MHOXKEHHS OpraHM3MOB: Oecronoe MU nojioBoe. Bunbl Gecnosoro
pa3MHOXEHUS:  JIeJIEHWE HaJABO€, TOYKOBaHME OJHO- M  MHOTOKJIETOYHBIX,
CHOpooOpa3oBaHUE, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMpPOBAHHE
OpPraHU3MOB, €r0 3HAYCHUE IS CEJICKLUU.

[TomoBo€ pasMHOKEHUE, €70 OTIUYHUS OT OECIIOJIOTO.

Meito3. Craguu wMeio3a. Ilporecchl, NpoUCXOAsIIME Ha CTaAUSIX Meno3a.
[ToBenenue xpomocom B menosze. KpoccuHrosep. buosiorndyeckuii CMbICIT U 3HAYCHUE
Meno3a.

["ameTorenes — mporiecc oOpa3oBaHUs MOJOBBIX KJIETOK y >KHBOTHBIX. [lomoBbie
’KeJe3bl: CEMEHHUKH W siMYHuKU. OOpa3oBaHUE M Pa3BUTHE TOJOBBIX KJIETOK — T'aMeT
(cepmaro3ouns, sSUIEKIETKAa) — crepMarorene3 u ooreHe3. OCOOEHHOCTH CTPOCHUS
SIMIEKJIETOK U ciepMato3ouoB. OmionorBopenue. [laprenorenes.

NunuBunyanmpHOE  pa3BUTHE (oHTOTEHE3). OMOpHOHANBFHOE  Pa3BUTHE
(omOpuorene3). JTambl AMOPHUOHATBHOTO PA3BUTHUA y TIO3BOHOYHBIX KHBOTHBIX:
IpoOsieHne, TacTpymsius, opraHoreHe3. llocTomOpuoHaIbHOE pa3BUTHE.  THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUSA: IPSIMOE, HENPSAMOE (JTUYMHOYHOE). Biausinue cpenbl Ha
pPa3BHUTHE OPTAaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 BETKOBOI'O PACTEHUsSI: CTPOCHUE CEMEHH,

CTaauu pa3Butus. /lemoncmpayuu:

Tabnuyvr u  cxemvi: «DoOpMbl  Pa3MHOXKEHHUSI OpraHu3MoBy», «/[BoitHoe
OIUIOJIOTBOPEHUE Y LIBETKOBBIX PACTEHHI», «BeretaTuBHOE pa3sMHOXEHHE PACTEHHUI,
«/lenenue knetku 6akTepuity, «CTpoeHUE MOJTOBBIX KIETOK», «CTPOCHUE XPOMOCOMBIY,
«Kinertounbiii mukny, «Pemmukanus JJHK», «Muto3y», «Meiosy, «lIpsimoe u Henpsmoe
pa3Butue», «l'amMeroreHe3 y MIEKONUTAKOMNUX M YelOoBeKa», «OCHOBHBIE CTaJuH
OHTOTE€HE3a.



Obopyoosanue: MHKPOCKOTI, MUKPOTIpENapaThl «CriepMaTO30UIbI
MJICKOTIUTAIOMIETOY, <« SiinekneTka wmiekonuTatomero», «KapnokmHe3 B KieTkax
KOpeIIKa JTyKay, MarHUTHas MoJeib-amminkanus «/lenenne xmerku», moaens [IHK,
Mo/ielib MeTa]azHOil XPOMOCOMBI.

Jlabopamopnovie u npakmuueckue padomul:
Jlaboparopnas pabota Ne 3. «HabGmrogenne MuTo3a B KJIETKAaX KOHUMKA KOpEIKa
JyKa Ha TOTOBBIX MUKPOTIpEIIapaTax.

JIaGoparopnas padotra Ne 4. «3ydyeHure cTpoeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTh OPraHNU3MOB

IIpeamer u 3agaun reHetuku. Mctopus pa3BUTHS T€HETUKH. Ponb mUTONIOTMM U
AMOPHUOJIOTUU B CTAHOBJICHUHU MeHETUKU. BKiam poccuiickux u 3apyOekHbIX YUEHBIX B
pa3BUTHE T'EHETUKU. MeToNbl TeHeTUKH (THOPUIOTOTUYECKUM, IUTOT€HETUYECKUH,
MOJIEKYJIsipHO-TeHeTHUeCcKui). (OCHOBHBIE T'€HETHYEeCKHE TOHATHUs. [ eHeTnueckas
CUMBOJIMKA, UCIIOJIb3yEMasl B CXeMaxX CKpELIBaHUM.

3aKOHOMEPHOCTH HAacCJICIOBaHUs TPU3HAKOB, YCTaHOBJICHHBIE [. MeHenem.
MoOHOTHOpHIHOE CKPEIIMBaHUE. 3aKOH €AMHO-00pa3usi THOPHIOB MIEPBOTO MOKOJICHUS.
[TpaBuio TOMUHHPOBAHUSA. 3aKOH pACIICIJICHUS IPU3HAKOB. [ MITOTE3a YMCTOTHI TaAMET.
[TosTHOE W HEMOJIHOE JIOMUHHUPOBAHUE.

JuruOpuaHOe CKpellMBaHHWE. 3aKOH HE3aBHCHMOIO HACIICOBAaHUS IPU3HAKOB.
[luToreHeTUYECKHE  OCHOBBI ~ JUTHOPUIHOTO  CKPCIIMBAHUSA.  AHaIM3UPYIOIIEE
CKpemvBaHue. VICmoap30BaHME aHATU3UPYIONICTO CKPEIIMBAHUS JUISL OIpPEICIICHUS
FeHOTHUIIa 0COOM.

CueruieHHOe HacieqoBaHue mpu3HakoB. Pabora T. Moprana mo cCrerIeHHOMY
HACJIEJI0BaHUIO T'eHOB. HapyIeHune clerieHrs TEHOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | eHeTUUeCKHUE KapThl.

I'enetuka mnona. XpoMOCOMHOE OMpelelieHHe IMoja. AYTOCOMBI M IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHbIE U reTeporaMeTHbie Opranu3Mbl. HaciienoBanue npu3HaKos,
CLEIUIEHHBIX C ITOJIOM.

N3MenunBOCTh. BUIBI N3MEHUMBOCTH: HEHACJIEACTBEHHASA U HACIEICTBEHHAsS. Pob
Cpenbl B HEHACJIECICTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(DUKAITMOHHON
W3MEHUYMBOCTHA. BapuanuoHHbBIM psj W BapuauuoHHas KpuBasd. Hopma peakuuwn
npu3Haka. KoauyecTBeHHbIE U KaU€CTBEHHBIE MPU3HAKU U UX HOpMa peakunu. CBOHCTBa
MOJU(DUKAIMOHHOW U3MEHUYHUBOCTH.

HacnenctBenHasi, wWiM  TIEeHOTUIIMYECKas, U3MEHYMBOCTh. KomOuHaTuBHas
M3MEHYUBOCTh. Meilo3 1 MoJ0BO#l Mpollecc — OCHOBa KOMOMHATUBHOM U3MEHUYUBOCTH.
MyTtanmonHas u3MeH4YMBOCTh. Kraccudukanuss MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrota u npuuuHbl MyTanuid. MytarenHsie  QakTopel. 3aKoH
TOMOJIOTHYECKUX PAJIOB B HACIIEACTBEHHOM n3MeHunBoctu H.M. BaBuiosa.
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BuesinepHast HacleICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka uenoseka. Kapuorun yenopexka. OCHOBHbBIE METO/IbI TEHETUKH YEJIOBEKA:
r€HCAJIOTMYECKHH, OJIM3HEIIOBBIN, LIUTOICHETUYECKUH, OMOXMMHMYECKHUH,
MOJIEKYJISIpHOT€HETUUECKU. COBPEMEHHOE OMNPEACICHUE TE€HOTHUIIA: MOJTHOT€HOMHOE
CEKBEHUPOBAaHUE, TECHOTUIIMPOBAHME, B TOM 4ucie ¢ nomowbro [IIP-ananu3a.
HacnencrBenHrle 3a00JIeBaHNs YeJIOBEKA: TeHHBIC 00JIe3HU, 00JIC3HU C HACJIEICTBEHHOM
MPEAPACTIONIOKEHHOCTHIO, XPOMOCOMHBIE OoJie3Hu. CoMaTH4YeCKUe W TEeHEpaTUBHBIC
MyTaiuu. CTBOJIOBBIE KJIETKHU. [IpUHIMTIBI 310pOBOro o0Opasa >KU3HU, TUArHOCTHKH,
npoPUIAKTUKK U JICUCHHS TE€HETHYECKUX OoJiesHed. MeanKo-reHeTuuecKoe
KOHCYJIbTUPOBaHKE. 3HAUCHNE MEIUIIMHCKON T€HETUKHU B MPEAOTBPAIICHUHN U JICYCHUH
T€HEeTUYECKHUX 3a00JIeBaHUM yenoBeka. Jemoncmpayuu:

llopmpemuwr: T'. Mennens, T. Mopran, I'. ne ®pusz, C.C. Yersepukon, H.B.
Tumodeen-Pecorckuii, H.1. BaBunos.

Tabauyvt u cxemovl: «MOHOTHMOpUIIHOE CKpEIIMBAHME W €r0 IMTOTCHETUYECKas
OCHOBa», «3aKOH pAaCIICIUICHUS U €ro IUTOI€HETHYECKash OCHOBa», «3aKOH YHUCTOTHI
ramer», «JlurubpumHoe ckperniuBanue», «llUToNIOrMYecKre OCHOBBI JUTHOPHIHOTO
CKpelmuBaHus», «Meio3», «BzauMoneicTBue auiebHBIX TE€HOB», «l eHeTuyeckue
KapThl PAaCTEHUMN, >XMUBOTHBIX M YeEJIOBEKa», «l'eHeTMka moja», «3aKOHOMEPHOCTHU
HacJieI0BaHus, CIEIJIEHHOTO C ToJoM», «KapruoTumbsl 4enoBeka U KUBOTHBIX», «BUIbI
U3MEHYHUBOCTHY, «MoaudukanronHas M3MEHYUBOCTBY, «HacnenoBanue
pesychakropay, «['eHeTHKa TpynI KpoBu», «MyTalinoHHAss K3MEHUUBOCTH.

Obopyodosanue: MOJIEJIU-AIIIUKALINN «MoHOTuOpHIHOE CKpeIBaHUE,
«HenonHoe noMuHMpOBaHUEY, «JIurudpuaHoe ckpemmuBanuey, «I[lepekpéct xpomocomy,
MHUKpPOCKON ¥ MHKpomnpenapar «/po3zodwmray (Hopma, Myranuu (HOpPMBI KPBUIBEB H
OKpacku Tena), repbapuii «I'opox moceBHOW». Jlabopamopuvlie u npakmuueckue
pabombot:

JlabopatopHast pabora No 5. «/3ydeHwe pe3yabTaTOB MOHOTHOPHIHOTO U
JTUTHOPHUTHOTO CKPEITUBAHKS Y IP030(HIIBI HA TOTOBBIX MUKPOIIpEIIapaTax».

JlaGoparopnass pabora Ne 6. «M3ydyeHne MOAU(PUKAIMOHHOW HW3MEHUYHBOCTH,
MMOCTPOEHHUE BAPUALMOHHOIO PSiia U BAPUALIMOHHON KPUBOW.

JlaGopatopnasi pabota Ne 7. «AHanu3 MyTanuid y Apo30duIibl HAa TOTOBBIX
MHKpOIIpernaparax».

[Ipaktrueckas padota Ne 2. «CocraBiieHHE U aHAU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexkuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH

Cenexuus Kak HayKa U IPOLECC. 3aAPOKICHUE CEIIEKINU U IOMECTUKALIHS. Y UCHHE
H.W. BaBunoBa o 1eHTpax MPOUCXOKIACHUS U MHOTO0Opa3usi KyJIbTypPHBIX PACTCHUHU.
[{eHTpbl NPOUCXOKICHUS TOMAIITHUX )KUBOTHBIX. COPT, NOPOJA, IITAMM.

CoBpeMeHHBbIE METOJbI CeNEeKIMU. MaccoBbIii U WHIUWBHAYaJIbHbIH OTOOpHI B
CEJICKIIMM pacTeHUHM U KUBOTHBIX. OIleHKa DJKCTephepa. bBIM3KOPOICTBEHHOE
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cKkpemuBanue — MHOpuAuHT. Yucrasa nuaus. CkpeluBaHie YUCThIX JUHUM. ['eTeposuc,
win rubpuaHas cuna. HeponacTBeHHOoe ckpeliuBaHue — ayTOpuauHr. Otaan€HHas
rubpuauzanus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 W MOJy4YeHUE MOJUILIOUIO0B.
JIOCTVIKEHUS CEJIEKLIMU PACTEHUH, )KUBOTHBIX U MUKPOOPIraHU3MOB.

buorexHon0rMs Kak 0Tpacib NpOU3BOACTBA. | €HHAs MHKEHEpHs. JTaIlbl CO31aHMs
pexomOunanTHoi JIHK u Tpancrennsix opranuzmoB. Kiierounast uH>xeHepusi.

Knerounsie KynbTypbl. MUKpPOKIOHAJBHOE pa3MHOXEHHE pacTeHuid. KiioHupoBaHue
BBICOKOMPOAYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB. OJKOJIOTUYECKUE u
studyeckue Tmpobsembl. MO — reHeTudeckn MOAUDUIIMPOBAHHBIE OpPTraHU3MBI.
Jemoncmpayuu:

Ilopmpemur: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, M.®. lBaHOB.
Tabauywvl u cxemol: Kapra «L{eHTPBI TPOUCXOKACHUS U MHOTOOOpa3us KyJIbTYPHBIX
pactenuit», «llopoasl AOMAIIHUX >KUBOTHBIX», «CoOpTa KyJbTYPHBIX PACTECHUI»,
«OTnanéunas rudpuauzanus», «Padoter akagemrka M.®. UBanoBay, «llomummonausy,
«OOBEKTHI ouotrexHonoruny,  «KieTouHble  KyJbTypel W KIOHHPOBAHHUEY,

«KoHcTpynpoBaHue 1 epeHoC reHOB, XPOMOCOMY.
Obopyoosanue: MyISKU TUIOJOB W KOPHEIUIONOB TUKUX (OPM U KYJIBTYpPHBIX

COpPTOB pacTeHui, repOapuii «CenbCKOX035UCTBEHHbIE pacTeHus». Jladopamopusie u
npakmuyeckue padoomal:

Okckypcusi «OCHOBHBIE METOMIBI U JOCTHKEHUSI CEJIEKIIUU PACTEHUN U KUBOTHBIX
(Ha CeNeKIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOUCIIBITATEIbHBIA YYaCTOK, B
TEIUTMYHOE XO3MCTBO, TA00OPATOPHIO arpOYHUBEPCUTETA MIIM HAYIHOTO LIEHTPA).

11 KJIACC Tema 1. IBolOMOHHAS 0MOJIOTUA

[IpeanochUiKu BOBHUKHOBEHUS 3BOJIIOIIMOHHON TEOPUH. DBOJIIOLMOHHAS TEOPUS U
e€ MecTo B Onosoruu. BivsHue 3BOMIOIMOHHON TEOpUN HAa Pa3BUTHE OMOIOTHU U IPYTUX
HayK.

CeugerenbcTtBa  3BoJitOMU.  [lalleOHTONIOrMYECKUE:  MOCIEI0BATEIbHOCTD
MOSIBJICHUS BUJOB B  MAJCOHTOJOTHYECKOW JIETOMUCH, TEPeXOoaHbie (HOpPMHBI.
buoreorpadguueckue: cxoacTBo U paznmuuue GayH u Giaop MaTEPUKOB H OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA W  pa3nuyusi OSMOPHOHOB Pa3HBIX  BHUJOB
MO3BOHOYHBIX.  CpaBHUTEIIbHO-aHATOMUYECKHUE:  TOMOJIOTUYHBIE,  aHAJOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, AaTaBU3Mbl. MOJIEKYIAPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHMW3MOB HACJEJACTBEHHOCTH M OCHOBHBIX META0OJMYECKHX NyTed Yy Bcex
OpPraHu3MOB.

OpomonronHasa teopus Y. Jlapsuna. [Ipeanocsiku BOSHUKHOBEHUS! JapBUHU3MA.
JIBOKyIIME CUJIBI 3BOJIIOIMU BUAOB 1O JlapBuHY (M30BITOYHOE Pa3MHOKEHHUE IIPU
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OTPaHUYEHHOCTH  PECYPCOB,  HEONpeAeN€HHas H3MEHYHMBOCTb, OopbOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cuntetndeckas Teopus 3BoJirouu (CTI) u e€ oCHOBHBIE MOJIO0KEHHUS.

MuxkposBodtorus. [Tonmynsiius kak e1TMHUIA BUJIa U SBOJIIOIUH.

JIBr>kytue cuiibl (hakTophl) BOJIIOIMU BUJIOB B pUpoae. MyTallMOHHBIN TTpo1iecc
1 KOMOMHATUBHAS U3MEHUUBOCTH. [lonymnsiimonHbie BOJIHBI U Apeiid reHoB. M3omnsauus u
MUTpaIus.

EctectBennsiit 0TO0p — HanpaBisionuil paxktop sBoONNH. DOPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco6ieHHOCT,  OPraHU3MOB  KaK  pe3ylbTaT d3BOJIOIUHU. [Ipumepsl
IPUCTIOCOOJIEHU Y OpraHu3MOB. ApoMopG 03l U UNO0-aIaNTaIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buma. OcHoBHBIE (hOPMBI BUA000pA30BAHUS

reorpagpuieckoe, 3K0JIOTHYECKOe.

MakposBodtonusi. PopMbl ABOJIONMH: (pryieTHuecKkas,  JIUBEpPreHTHas,
KOHBEpIeHTHasl, nmapasiensHas. HeoOpaTuMocCTh 3BOJIOLMH.

[IpoucxoxaeHre OT HeCHEUHaIU3UPOBAHHBIX TpeakoB. IIporpeccupyromas
crienuanu3anus. AnantuBHas paguauus. Jemoncmpavuu:

Ilopmpemuwr: K. Jlunnen, XK.b. Jlamapk, Y. {apsun, B.O. Koanesckuii, K.M. bap,
3. I'ekkens, @. Mromiep, A.H. CeBepios.

Tabnuyvr u cxemvl: «Pa3zBUTHE OpraHMYecKOro mMupa Ha 3emie», «3apojabllin
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepuxcy, «DopMbl OOPHOBI 32 CYIIECTBOBAHUE,
«EctecTBeHHBIN 0TOOP», «MHOTOOOpa3ne COpTOB pacTeHui», «MHOroodpasue mopoa
KUBOTHBIX», «[lomymstmn», «MyTalluoHHasT U3MEHUMBOCTH», «ApPOMOpPGhO3bI»,
«Mnunoamanramumny, «OOmas aereHepanus», «J[BKymipe CuIbl  BOJIOLUANY,
«Kapracxema mapmpyra myrtemectsus Y. Jlapsuaa», «boppba 3a cyiecTBOBaHUEY,
«IIpucrnocoOIeHHOCTH OpraHU3MOBY, «["eorpaduyeckoe BUI000pa3oBaHUE,
«IKOJIOTHYECKOE BU000PA30BAHUE.

Obopyoosanue: KOIICKIUS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMU OKpackd, HaAOOp
IJIOJIOB U CeMsiH, KoyuieKius «lIpumepsl 3alIUTHBIX MPUCTIOCOOTEHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIE HaNpaBi€HUS HBOJIOLMNY», OObEMHass Mozenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX).

buoreorpaduueckast kapta mupa, Kouiekus «P@opMbl COXPaHHOCTH HUCKOMAEMbIX
KUBOTHBIX M pacTeHUil», Mojenb anrmukanus «llepekpéct xpomocom», Bia)KHBIE
npenapatel  «Pa3BuTtHe Hacekomoro», «Pa3BuTue JATYHIKW», MHKpompenapar
«dpo3oduna» (Hopma, myTanuu (OpMbI KPbLUIBEB U OKPACKU TeNa).

Jlabopamopnuie u npakmuyeckue padomoi:

Jlaboparopnass pabora Ne 1. «CpaBHeHHE BHUJIOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».
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Jlaboparopnast padota Ne 2. «Onucanue mpuCOCOOJIGHHOCTH OpraHu3Ma U eé
OTHOCHUTEIHPHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3sBUTHE )KM3HU Ha 3emJie

JloHay4yHbIE TIPEACTABICHUS O 3apOXKICHUM >KU3HU. HayuyHble TUNOTE3bI
BO3HUKHOBEHUS KU3HU Ha 3emiie: abMOreHe3 U maHcnepMus. XMMUYECKas: 3BOJIIOLU.
AOUOTEHHBIN CUHTE3 OPTaHMYECKUX BEIIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIHLHOE
MOATBEPXKACHUE XUMUYECKOH aBoMoMU. HauanbHble 3Tanbl G6MOJIOrMYeCKON SBOJTIOLMH.
I'mnoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTyp U BO3HUKHOBECHUE
npOTOKJIETKU. [IepBble KIIeTKH 1 UX 3BOIOIMS. DOPMUPOBAHUE OCHOBHBIX TPYIII )KUBBIX
OpraHU3MOB.

Pasutre xn3Hum Ha 3emiie mo 3paM M nepuojaMm. Karapxel. Apxeiickas u
npotepo3oiickas dpsel. [laneo3oiickas spa u €€ nepuoabl: KEeMOPUNUCKHUHN, OpJIOBUKCKHM,
CUJIyPUNCKUU, IEBOHCKUIM, KAMEHHOYT OJIbHBIN, IEPMCKU.

Me3o3oKickas 3pa v €€ NePUObl: TPUACOBBIN, FOPCKUH, MEJTOBOM.

Kaiino3oiickas spa u €€ nepuo/ibl: NajJeoreHOBbIM, HEOTE€HOBBIN, AHTPOIIOT€HOBBIN.

XapaKTepUCTUKAa KIUMaTa W TEOJOTMYECKHX mpoueccoB. (OCHOBHBIE JTallbl
HBOJIIOIIUHU PACTUTENILHOTO M KUBOTHOTO MUpPa. ApoMop(}o3bl Yy pacTeHUI U KUBOTHBIX.
[losiBieHMe, pacBET U BEIMUPAHHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKoro MHpa Kak oOTpaxeHue dBomound. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIbI OPraHU3MOB.

OBOJIOIMSL 4YeIoBeKa. AHTPOIOJOTHUS Kak Hayka. Pa3BuTue NpencraBlieHUl O
IPOUCXOKACHUU 4YeoBeKa. MeToapl u3ydeHus aHTpornoreHe3a. CXoAcTBa U pa3anyus
YeJIOBEKa U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIIOBEKA.

JBuxymue cunsl (paktopsl) aHTpororenesa. HaciencTBeHHass M3MEHUYUBOCTh H
ecTeCTBeHHBIM oTOOp. OOIecTBeHHBIM 00pa3 >KU3HU, M3TOTOBIICHHE OpPYAUN Tpyha,
MBIILIJICHUE, PEYD.

OCHOBHbBIE CTauM M BETBU HBOJIIOLMHM 4YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbiid, YeloBek NpsAMOoXoAsdimni, YemoBek HeaHAepTalnbCKuM, UeIOBEK pa3yMHBIM.
Haxonku mckomaemMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, 00JACTh PacpOCTPAaHEHUS,
00BEM TrOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

Yenoseueckne pacbl. OCHOBHBIE OOJBIINE pPaChl: €BPOINEOUIHAs (€Bpa3HiicKas),
HErpo-aBCTpAJIONHAsA (PKBaTOpUaibHasA), MOHTOJOHAHAs (a3MaTCKO-aMEPUKAHCKAas).
UepTtbl NOpUCHIOCOOJIEHHOCTH TPEACTABUTENCH YEJIOBEUYECKUX pac K  YCIOBHUSIM
cymectBoBanus. EnquHcTBO yenoseueckux pac. Kpuruka pacusma. /Jemoncmpavyuu:

llopmpemur: ®©. Penn, JI. Ilactrep, A.1. Onapun, C. Mumnnep, I'. FOpu, Y. JapBus.

Tabnuyer u cxemwvl: «Bo3amkHoBenne ColHEUHOM cHCTEeMbI», «PasBuTune
Opranm4yeckoro  mupa»,  «PacturenbHas  knetka»,  <«KuBOTHasg  KIETKa»,
«IIpokapuornueckas kinetka», «COBpEMEHHAs! CHCTEMA OPraHUYECKOTO MUDPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKA U YEJTOBEKOOOPA3HBIX 00€3bIHY,
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«OCHOBHBIE M€CTa MAaJCOHTOJIOTMYECKUX HAXOJOK MPEAKOB COBPEMEHHOTO YEJIOBEKAY,
«/IpeBHeiime moan», «pesaue moau», «llepsbie cOBpeMeHHbIE JIIOAN,
«YenoBeueckue pacoi».

Obopyoosanue: mynsxu «lIpoucxoxneHue denoBeka» (OHOCThI aBCTpaJIONHUTEKA,
MUTEKAHTPOMNa, HEAHJEPTAJIblla, KPOMAaHbOHIA), CIENKUA WIM M300pakKeHHs] KaMEHHBIX
opynuii  MEepBOOBITHOTO  4YeloBeKa  (KaMHU-Yommepel,  pyOuna,  ckpeOna),
reoxXpoHoyiornueckass Talnumna, Kouiekuus «@PopMbl COXPAaHHOCTH MCKOMAEMBIX
KUBOTHBIX U pacTeHuil». Jlabopamopnuie u npakmuueckue padbomal:

[Ipaktuueckas pabora Ne 1. «M3yueHue HMCKOMAEMBIX OCTATKOB PACTEHUM U
KUBOTHBIX B KOJUIEKIIHSIX).

DKCKypcust «DBOJIIOIUS OPraHUYeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WIH KpaeBeaueCKUil My3eil).

Tema 3. Opranu3mMsbl U OKpYy:Kaolas cpeaa

DKoJiorTusl KaK Hayka. 3aJayd M pas3zelibl JKOJIOTUU. METOIbl IKOIOTHYECKUX
UCCJIeIOBaHUN. DKOJOTUYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHusT OpPraHU3MOB: BOJIHAs, HA3eMHO-BO3IYIIHAs, ITOYBEHHas,
BHYTPUOpPraHW3MEHHAs.

Okonornyeckue  ¢akrtopel.  Knaccuduxamuss — 3KOIOrMUeckux  (PakToOpoB:
abuornyeckre, OMOTUYECKUE U AaHTPOTIOTeHHBIE. J[eiicTBHE HKOIOrHYecKiX (GakTOpOB Ha
OpraHU3MBlI.

AbGuotnueckue (GakTopbl: CBET, TEMIEparypa, BIAKHOCTh. DOTOMEPHOIU3M.
[Tpucrnoco6yieHNss OpraHU3MOB K JACHCTBHIO aOMOTHYECKUX (DakTopoB. buomorundeckue
PUTMBI.

buotnueckue dakroppl. Buiapl OMOTHYECKHX B3aUMOJICHCTBHI: KOHKYPCHIIHS,
XUIHUYECTBO, CUMOMO3 u ero Qopmel. [lapasutusm, Kkoomepamusi, MYTyaawu3M,
KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTPAIIU3M.
3HaueHne OWOTHYECKUX B3aMMOJCHCTBUN JJIA CYIIECTBOBAHMS OPraHW3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XapPaKTCPUCTUKU ITIOIMYJIAIINH. OcCHOBHBIE TTOKA3aTCIN IMOIIYJIALMN:
YHUCJIICHHOCTD, INIOTHOCTb, POXKAACMOCTb, CMCPTHOCTD, IIPUPOCT, MUI'PALHA. ﬂI/IHaMI/IKa

YUCJICHHOCTH TIONYJISLMU U € perynsuus. /lemoncmpayuu:

TIlopmpemuwi: A. I'ymbonpar, K.®. Pynse, 3. ['exkens.

Tabnuyvr u cxemwvr: xapta «lIpupomanbie 30HBI 3emin», «Cpeapl oOWTaHUS
Opranu3moBy»,  «@ortonepuogmsm»,  «llomynsauum»,  «3aKOHOMEPHOCTH  POCTA
YUCJIEHHOCTHU nonynauuu uHpy3opuu-tydenbkny, «llumessie nenny». Jabopamopnuie
U npaKkmuueckue padomaol:

JlaGopaTtopHasi pabora Ne 3. «Mopdomornueckue OCOOEHHOCTH pAacTeHUU W3
Pa3HBIX MECT OOUTAHUS.
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JlaGoparopnass pabora No 4. «BnusHue cBeTa Ha pPOCT M Pa3BUTHE YEPEHKOB
KoJIeyca.

[Ipaktuueckas pabora Ne 2. «llomcuér MIOTHOCTH MOMYJSILMI pPa3HBIX BHUAOB
pacTeHun».

Tema 4. Coo01iecTBa M 3KOJI0rMYECKHE CUCTEMBI

CooOmiectBo opranu3smMoB — OwuoueHo3. CrTpykTypbl OuoOIleHO3a: BHAOBas,
MpoCTpaHCTBEHHAas1, Tpoduueckas (nuiesas). Buasi-nomuHanTsl. CBsizu B OUOLIEHO3E.

DKojoruyeckue cucteMsl (3xocuctemsl). [lonsarue o0 s3xocucTemMe U OMOreo1eHO3E.
OyHKINOHAIBHBIE KOMITOHEHTHI YKOCHCTEMBI: TIPOIYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopot BeriecTB ¥ NOTOK 3HEPTUU B s3kocucTeMe. Tpoduueckue (MUiieBbie) ypoBHU
skocuctembl. [lumessie nenu U cetu. OCHOBHBIE MOKAa3aTENM IKOCUCTEMBI: OHoMacca,
OPOAYKIUS. DKOJOTUUECKUE MUPAMUIBI: TPOIYKIIUHU, YUCIECHHOCTH, OMOMACCHI.
CBolicTBa 9KOCUCTEM: YCTOMUHMBOCTD, CAMOPETYJIALMS, pa3BuTHe. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOCUCTEMa XBOWHOTO WM
HMIMPOKOJIMCTBEHHOTO Jieca.

AHTpOHOFGHHBIG OKOCHUCTCMBEI. APpOBKOCHCTGMBI. YP603KOCI/ICT€MBI.

buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopasznooOpaszue kak (QakTtop ycToumBoCcTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B.W. Bepnasackoro o 6uocdepe. I'paHulipl, CocTaB U CTPYKTypa Ouocdepsl.
Kupoe BemectBo u ero ¢yakuun. OcoOeHHOcTH Ouocdepsl Kak Ti100aTbHOM
IKOCHUCTEMBI. /[[MHaMu4eckoe paBHOBECHE M 00paTHas CBsA3b B Ouocdepe.

KpyroBopoTsI BemecTB U OMOT€OXUMUYECKUE ITUKITBI AJIEMEHTOB (yriiepoa, a30Ta).
3oHanbHOCTH OUoCchepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBo B Omocdepe 3emin. AHTPOINOTCHHBIE H3MEHEHUsS B Oumocdepe.
I'moGanbHBIC YKOIOTHYSCKHUE TTPOOIEMBL.

CocyiecTBoBaHME MPUPOJLI U yenoBedecTBa. CoxpaHeHue 6nopaznooOpasus Kak
OCHOBa ycToH4unBOCTH OMocdepbl. OCHOBA PAIMOHATIBLHOTO YIPABICHUS MPUPOTHBIMU
pecypcamMu U UX HCTOIb30BaHue. J[oCTKeHNs OMOIOTHH B OXpaHa MIPUPOJIBL.

JHemoncmpayuu:

Ilopmpemuwr: A.JIx. Tencnu, B.H. Cykaués, B.I. Bepuaackuii.

Tabnuyvr u cxemwr: «llumessie 1enu», «bHOIEHO3: COCTaB U CTPYKTypay,
«ITpupoansie  coobmiectBay, «llenmn nUTaHUA», «OKOJOTHYECKAs MHUPaAMHAAY,
«buocthepa u uyenoBek», «IKocUCTEMa IIMPOKOJIUCTBEHHOTO Jeca», «IKOCHUCTEMA
XBOMHOIO Jeca», «bruonenos BogoéMa», «ArpoueHos», «lIpuMmepHbpie aHTPONOTE€HHbIE
BO3JCUCTBUA Ha TMpUpOAYy», «BaxHeWIMe WCTOYHHUKM 3arpsi3HEHUs BO3/1yXa H
rpyHTOBBIX BoA», «llouBa — BakHeilmas cocrtapuswomas Ouochepb», «DaKTOPbI
nerpanainuu nouBy, «llapuukoBeiit 3GpdexT», «PaKTOpbl pauOAKTUBHOTO 3arps3HEHUS
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ounochepr», «O6mmas crpykrypa ouochepsn», «PacnpocTpaneHue xu3Hu B orochepe»,
«O30HO0BBIN 3kpaH Ouochepn», «KpyroBopor yriaepona B Ouochepe», «Kpyrosopor
a30Ta B IPUPOJIEN.

Oo6opynoBanue: Mofenb-anmiukanus «TunuyHele  OWOLIEHO3BI», Tepbapuii
«Pactutenbubie cooOuiecTBa», koyuiekuuu «buonenos», «Bpeautenu BakHEUIINUX
CENbCKOXO3AMCTBEHHBIX KYJIBTYp», repdapuu U KOJUIEKUMU PACTEHUH U KUBOTHBIX,
MIPUHAJIEKAIIME K PA3HBIM JKOJIOTMYECKUM TpynnaM OJHOro Buzaa, KpacHas kHwura
Poccuiickoit @enepannu, n300pakeHUs OXpAHIEMBbIX BUJOB PACTEHUN U KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO ycranaBnuBaroTcsi TpeOOBaHUS K pe3yibTaTaM OCBOEHUS
oOyyaroUMMHCs ~ IporpamMM  CpeaHero  o0miero  oOpa3oBaHUs:  JIMYHOCTHBIM,
METanpeIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX peE3yJIbTaTOB OCBOCHUS Tmpenmera «buomorus»
BBIZICTICHBI CJICAYIOIIME COCTAaBISAIOIINE: OCO3HAHHWE OOYYaIOUIUMHCS POCCUUCKOM
rpakJaHCKON MIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEIbHOCTH W
CaMOOTIPEICIICHUIO, HAJTUIME MOTHBAIIMM K OOYUCHHIO OHOJIOTHH, IIeJICHANPABICHHOES
pa3BUTHE BHYTPCHHHUX YOEXKIEHHUW JMYHOCTH HAa OCHOBE KIFOYEBBIX IICHHOCTEH H
UCTOPUYCCKUX TPAJAMIMK Pa3BUTHS OHOJIOTMYECKOTO0 3HAHUS, TOTOBHOCTH u
CIIOCOOHOCTh ~ OOYyYarOIIMXCS ~ PYKOBOJICTBOBAaTHCA B CBOCH  JEATEIBHOCTH
IICHHOCTHOCMBICJIOBBIMH ~ YCTAHOBKAMH, TPUCYIIUMHU CHUCTEME  OHOJIOTHYECKOTO
00pa3oBaHUs, HAJTUYHE SKOJOTHUYECCKOTO MPABOCO3HAHMS, CTIOCOOHOCTH CTaBUTH IEIU H
CTPOUTH KU3HCHHBIC TIJIAHBI.

JIndHOCTHBIE pE3yJbTaThl OCBOCHUS mpeaMeTa «buonorus» mocTuraroTcs B
€IMHCTBE Yy4eOHOM M BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU c
TpaJIUIIMOHHBIMHU POCCUHCKUMH COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMU 51
JTyXOBHOHPABCTBEHHBIMHU 1IEHHOCTSIMU, MMPUHSATHIMUA B OOIIIECTBE MPaBWJIAMU U HOPMaMHU
MOBEJACHUS U CIOCOOCTBYIOT TIpoIleccaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpPa3BUTHS, PA3BUTHUSI BHYTPCHHEW MO3UIIMM JUYHOCTH, MATPUOTU3MA, YBAKECHUS K
3aKOHY W MPaBOMOPSJKY, YEIOBEKY Tpyda M CTaplieMy IOKOJCHUI0, B3aUMHOTO
YBOXEHHUS, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACICAUIO U TPagulIUsAM
MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuiickoit d®enepanuu, OpUPOAE U OKPYKAIOIIEH
cpene.
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JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS YueOHOro mnpeamera «bHOTOTHSY HOTKHBI
OTpakaTb  TOTOBHOCTh U  CIIOCOOHOCTh  OOY4YalOUIUMXCSI ~ PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEW TMO3UIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCXKICHHUI, COOTBETCTBYIONIUX TPATUIIMOHHBIM
IIEHHOCTAM POCCHMCKOTrO OOIIECTBA, pacUIMpPEHUE >KU3HEHHOTO OIbITa W OINbITa
JNESITEIIbHOCTA B TIPOLECCE pealu3alMid OCHOBHBIX HAMPAaBICHUM BOCIIUTATEIIBHOU
JESITEIIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOT0 BOCTIUTAHUS:
Cc(OPMHPOBAHHOCTh TPAKIAAHCKON MO3UIMH 00YUAIOIIETr0oCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBA; OCO3HAHUE CBOMX KOHCTHTYIIMOHHBIX
npaB U 0053aHHOCTEH, yBa)KCHUE 3aKOHA
Y TIPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MEATCIBHOCTH IMPH CO3/JaHUU YYCOHBIX
MPOCKTOB, PEIICHUM YU4eOHBIX M MMO3HABATEIbHBIX 3a71a4, BHIOJHCHHHA OMOJIOTHYECKUX
IKCIIEPUMEHTOB; CIIOCOOHOCTH ONPENENIATh COOCTBEHHYIO MO3MIIMIO 1O OTHOUICHUIO K
SIBIICHHUSIM

COBPEMEHHOW JKM3HM M OOBACHATH €€; yMEHHE Y4YUThIBAaTh B CBOMUX JEHCTBHUSIX
HEOOXOIMMOCTh KOHCTPYKTHUBHOTO B3aWMOJICHCTBUS JIIOACH ¢ pa3HbIMU yOekKICHUSIMH,
KyJIbTYPHBIMHU LIEHHOCTSMU U COLIMAIBHBIM TOJIOKEHUEM; TOTOBHOCTH K COTPYJITHUYECTBY
B TpOIECCEe  COBMECTHOIO  BBINOJHEHHMS ~ y4e€OHBIX,  TO3HABaTEJIbHBIX U
UCCJIEA0BATEIbCKUX 3aJ1ay, YBAXKUTEJIBHOTO OTHOIICHUS K MHEHHUIO ONINOHEHTOB IpPH
OOCYXXJIGHUH CIOPHBIX BOIPOCOB OHMOJOTHYECKOTO COJAEpPXKAHUS; TOTOBHOCTh K
T'YMaHUTAPHOW U BOJIOHTEPCKOM NEATEILHOCTH; 2) MATPHUOTHYECKOT0 BOCTIUTAHMS:
c(hopMHUPOBAHHOCTh POCCUNUCKOM IpaKJaHCKOW HICHTUYHOCTH, MATPUOTHU3MA,
YBAXXEHUS K CBOEMY HapoAy, YyBCTBA OTBETCTBEHHOCTH mepen PoauHoM, ropgoctu 3a
CBOM Kpa#, CBOW PoauHy, CBOM $3BIK U KYJbTYpY, IpPOIUIOE K HACTOSLIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuu; LEHHOCTHOE OTHOIIEHHE K IMPHUPOJHOMY
HACJIEIUIO U IaMSITHUKaM IPUPO/IBI,
noctwkeHussM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E; CIIOCOOHOCTH
OLICHUBAThH BKJIAJ] POCCUMCKUX YUYEHBIX B CTAHOBJICHHUE U Pa3BUTHE
OWoNOTMY, TIOHUMAaHUs 3HAYCHHUS OMOJIOTMH B MO3HAHWW 3aKOHOB MPHUPOBI, B JKU3HU
YeJI0BEKa M COBPEMEHHOT 0 00IECTBA; UaeHHas yOeKIEHHOCTh, TOTOBHOCTb K CITYKEHH IO
n 3amuTe OTeuecTBa,

OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) IyXOBHO-HPAaBCTBEHHOT0 BOCTIMTAHUS:
OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HAPOa;

c(hOpMUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHMS, ATUYECKOIO  MOBEACHUS;
CIOCOOHOCTDH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,
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OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH; OCO3HAHUE JIUYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYMBOrO OYAYIIETr0; OTBETCTBEHHOE OTHOIICHUE K CBOUM
POIUTENSAM, CO3AHUIO CEMbU HA OCHOBE OCO3HAHHOI'O NMPUHATHUSA LIEHHOCTEW CEMEUHOU
KM3HH B COOTBCTCTBHM C TPaauIUsAMU HapoioB Poccun; 4) 3cTeTHYECKOT0
BOCIIMTAHUA:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOUasi CTETUKY ObITa, HAYYHOTO U

TEXHUYECKOTO0 TBOPYECTBA, CIOPTA, TPYyJa, OOLIECTBEHHBIX OTHOLIEHU; MOHUMaHUE
AMOLMOHAIBHOTO BO3JIEUCTBUS KUBOW MPUPOABI U €€ LIEHHOCTH; TOTOBHOCThH K
CaMOBBIPA)XEHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIIEHUE MPOSBIATH

KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢pusuueckoro BocnuTanus, GOPMHUPOBAHNS KYJIbTYPHI 310POBbS H
IMONMOHAJILHOTO 0JIAT OOy I HsI:

NOHMMAaHWE W peaju3alus 3J0pOBOTO M 0O€30macHOro oOpasza XU3HH (370pPOBOE
UTaHUE, COOJIFOJICHUEC TUTHCHUYECKUX IPaBWI M HOPM, COATaHCHUPOBAHHBIN PEKUM
3aHATHH W OTJIBIXA, peryiisipHas Gpu3ndyeckas akTUBHOCTH), OCPEIKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIICHHS K COOCTBEHHOMY (U3HUYCCKOMY M IICHXHYECCKOMY
3JI0pOBBIO; TIOHMMAaHHWE IICHHOCTH IIPaBWJI HMHJIWBHIYAJIbHOTO M KOJUICKTHBHOIO
0€e30IacHOTo
MOBCJICHHUSI B CHUTYyaIMSAX, YIPOXKAIONIUX 3J0POBBI0 M JKM3HU JIIOJEH; OCO3HAHUE

MOCJICJICTBUH Y HENPHUSITHUS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS

AJIKOT0JISI, HAPKOTUKOB, KYpEHHUSI );

6) TPy0BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYY, OCO3HaHUE IIEHHOCTH MacTepPCTBAa, TPYI0JIIOONE; TOTOBHOCTD
K aKTUBHOM JNEATEIIHHOCTH TEXHOJOTMUECKON U COIMAILHOMN

HAIPaBJICHHOCTH, CIOCOOHOCTh WHUIIMHUPOBATh, IUIAHUPOBATH W CaMOCTOSITEIIHHO
BBHITIONTHATH TaKyIO JESITEIbHOCTh; MHTEPEC K pa3iuyHbIM chepaM mpodhecCuoHATbHON
JeSTENHbHOCTH, YMEHHE COBEpINAaTh OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccun u
peann3oBBIBaTh COOCTBEHHBIC J>KM3HEHHBIC IUIAHBI; TOTOBHOCTH M CIHOCOOHOCTH K
00pa30BaHUIO 1 CaMOOOPA30BAHMIO HA TIPOTSKEHUN

BCEH JKU3HHU;

7) 3K0JOTHYECKOr0 BOCIUTAHMS: SKOJOTHICCKH IIeJIECO00pa3HOE OTHOMICHHUE K
MPUPOJIE KaK UCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIIEHUE  YPOBHS  DKOJOTMYECKOW  KYJIbTYpbl: MPHUOOpPETEHUE  OIbITa
IJIAHUPOBAHHUSI MOCTYNKOB U OIIEHKH UX BO3MOXHBIX MOCJHEACTBUN ISl OKpYKarouen
Cpe/ibl; OCO3HAHUE TJI00ATBHOT0 XapaKTepa HKOJIOTUUECKUX MPOOJIeM U MyTell ux
pelIieHus; CnocoOHOCTh UCOB30BaTh MPHUOOpeTaeMble MPU U3yYCHUHN OUOIOTUN 3HAHUS
Y YMEHUS MPU PEIICHUHU TPOOIEM, CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOAOTOIb30BAHUEM
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(coOmroieHue MpaBuJl MOBEACHUS B IPUPOJIE, HATIPABICHHBIX HA COXPAHEHUE PAaBHOBECHUS
B DKOCHUCTEMAaX, OXpaHy BHUJIOB, SKOCUCTEM, OMoc(ephl); aKTUBHOE HEMPUSITUE JEHCTBUH,
IIPUHOCSIIUX Bpel OKPYKAIOLIEH IIPUPOIHOU

cpele, yMEHHE MPOTHO3UPOBATH HEOJArONMpUsITHBIE SKOJOTHYECKUE TMOCIEACTBUS
NpeAnpUHUMAeMbIX  JCHUCTBUM W TPEAOTBpAIllaTh MX; HAJIUYUE  PA3BUTOrO
AKOJIOTUYECKOTO MBIIIUICHUS, SKOJIOTUUECKOM KYIbTYpHI,

OMbITa JIESITEIHPHOCTH SKOJOTMUYECKOW HAMpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAThHCS
MMH B MO3HABaTEJIbHOW, KOMMYHHUKATUBHON M COLIMAIIBHOW MPAKTUKE, TOTOBHOCTH K
YYaCTHUIO B MPAKTUYECKON JIESITEIIbHOCTH SKOJIOTHYECKON HAMPaBICHHOCTH;

8) HEeHHOCTH HAYYHOT0 MO3HAHMA:
cOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAyKH M OOIIECTBEHHON IPAKTUKH, OCHOBAHHOTO HA AMAJOre KYJIBTYP,
CIIOCOOCTBYIOIIETO  OCO3HAHHIO  CBOEr0  MeCTa B IMOJHKYJIBTYPHOM  MHUPE;
COBEPIICHCTBOBAHKE SI3BIKOBOM M YUTATEIHCKOM KYJIBTYPHI KaK CPEACTBa
B3aUMOJICHCTBHS MEXTY JIFOJbMH ¥ TIO3HAHKS MHpa; IOHUMAaHHE CIECHHU(PUKH ONOIOTUH
KaK HayKH, OCO3HAHUsA €€ poiu B POPMUPOBAHUH

pPAIMOHAILHOTO HAaYYHOT'O MBIIUJICHUS, CO3JJaHUU I1EJOCTHOTO IMpPEACTABICHHUS 00
OKpYXaloIllleM MHUpPE KaK O €IMHCTBE MPHUPObI, YelOoBeKa M OOIleCcTBa, B MO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEN U PelIeHU: MpodiIeM COXpaHEHUs! TPUPOTHOTO

paBHOBecHs; YOKIAEHHOCTh B 3HAYMMOCTH OMOJIOTHH JIsI COBPEMEHHON ITUBUIIM3ALINHN
oOecrieuyeHusi HOBOTO YPOBHS pa3BUTHS MEIUILIUHBI, CO3[aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHUM, CITOCOOHBIX peIlaTh PECypCHBIC MPOOJEMBI Pa3BUTHS UYEJIOBEUYECTBA,
MOMCKa ITyTeH BBIXOJAa M3 TJIOOATBHBIX DSKOJOTHYECKHUX MPOOJIeM M oOecIeueHus
nepexo/ia K YCTOWYMBOMY DPa3BUTHUIO, PAIMOHATHLHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB u (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HHU; 3aWHTEPECOBAHHOCTH B
MOJIYYCHUH OWOJIOTHYECKUX 3HAHWM B IEJISIX TOBBIMIEHUS OOMIEH KyJIbTYPHI,
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH, KaK COCTAaBHOM 4YacTd (PYHKIIMOHAIBHOU
rpaMOTHOCTH OOydJaromuxcs, GopMupyemMord Npu U3YYCHUH OHOJIOTHH; MMOHUMAaHUE
CYITHOCTH METOJIOB TO3HAHUS, MCTOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
MCITIOJIB30BaTh TIOJTy4aeMble 3HAHMS TSI aHaIu3a U OOBSICHEHHUS SIBJICHUI OKPYKAIOIIETO
MHUpa U MPOUCXOASAIINX B HEM M3MEHEHUN, YMEHHUE JIeJaTh 000CHOBAHHBIC 3aKITFOUCHHUS
HA OCHOBE Hay4YHBIX (PAKTOB M MMEIOIIHUXCS TAHHBIX C IEJbI0 TOTYYCHHSI TOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJIB30BaTh OWOJIOTHYECKUE 3HAHUS IS
pEIICHHS

HpO6JI€M B PCAJIbHBIX JXHN3HCHHBIX CHTyallUAX; OCO3HAHHUC LCHHOCTHU Hﬁy‘-IHOfI
ACATCIbHOCTH, TOTOBHOCTH OCYHICCTBIIATH

MPOCKTHYIO M HCCIEI0BATEIbCKYIO JEATeIbHOCTh WHAWBHUIYAJbHO W B TPYIIIIE;
TOTOBHOCTh M CHOCOOHOCTB K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BAHUIO,
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K aKTUBHOMY IOJIYY€HHUIO HOBBIX 3HaHUU MO OMOJOTUU B COOTBETCTBUH C KU3HEHHBIMU
MOTPEOHOCTAMM.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pE3yibTaThl OCBOEHUsA YydeOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3Ha4MMble s (OPMUPOBAHHMS  MHPOBO33PEHHUS  OOYYarOIIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIpPEIMETHBIE) OOIIeHAayuyHbIe TIOHATHSA, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHON KapTHHBI MUpa U CIEIM(PUKY METOIOB TIO3HAHUS, UCTIOIb3YEMBIX
B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPIHsl, SBICHUE, MPOIECC, CUCTeMa, HAyYHBIN
dakT, TPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHE,
HaOII0ICHHE, U3MEPEHHUE, IKCTICPUMEHT U APYTUX), YHUBEPCATbHBIE yueOHbIE ACHCTBUS
(Tmo3HaBaTeNNbHBIE, KOMMYHUKaTHUBHEIE, pETyIsTUBHBIE), O00ECIICUYNBAIOIIHE
dopmupoBanue (PyHKIMOHAIBHOW TPaMOTHOCTH u COLIMATBHON

KOMIIETEHIIMU 00yYaromnXcs, CHOCOOHOCTh 00y4aroIuxcs

MCTIOIh30BATh OCBOEHHBIE MEXIHCIUTUTHHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS
Y YHUBEpCaJbHbIC yaeOHbIC JCHCTBHS B MO3HABATEIHLHON M COITMAIBHOM MPaKTHKE.

Ilo3HaBaTeabHBIC YHHUBepCcaJbHbIE yqeﬁnble neucTBus Baszosbie
JOTHYeCKHUe JeHCTBUSA:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTyaIHM3UPOBATH MPOOIEMY, pacCMAaTPUBATh

e€ BCeCTOPOHHE; UCTIOIb30BATh IPU OCBOCHHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBIIIIIICHUS

(amanu3a, cuHTE3a, CpaBHEHUs, KiaccupuKauu, 0O0O0OIIEHUS), PACKPBIBATH CMBICI

OHMOJIOTMUECKUX TOHITHHA (BBIICIATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABJIUBATH CBS3H

C APYrUMHU TOHITHSAMH); ONPENCNIATh IENU JSATCIBHOCTH, 3a/laBas IMapaMeTpbl H

KPUTEPHUH UX JOCTHKEHUS,

COOTHOCHTH PE3YyIbTaThl JACSATEIBHOCTH C TOCTAaBICHHBIMH IETSIMU; HCIIOJIB30BATh
Ouonornyeckre MOHATHUS Uit 00bsICHEHUS (DaKTOB U SIBIICHUN KUBOU

OPUPOABI, CTPOUTH JIOTMUECKHE pACCYXACHUS (MHIYKTUBHBIC, IEAYKTHBHBIC, TII0

aQHAJIOTHH ), BBISIBIISITh 3aKOHOMEPHOCTH U MIPOTHUBOPEUHS B PACCMATPHUBAECMBIX SIBIICHUSX,

dbopMynHpOBaTH BHIBOJBI M 3aKIIFOUCHHS; TPUMEHSATH CXEMHO-MOJICTTLHBIE CPEICTBA IS

MPE/ICTABIICHUS CYIIECTBCHHBIX CBSI3€H W OTHONIICHWA B W3Y4YaeMBIX OHMOJIOTHYECKHUX

0o0BEKTaxX, a TaKXe TMPOTHBOPEUYHI pPA3HOTO pOJA, BBISIBICHHBIX B Pa3IMYHBIX

MH()OPMAITMOHHBIX MCTOYHUKAX; pa3padaThiBaTh MJIAH PEHICHHS MPOOJIEMBI C YIETOM

aHaJIM3a UMEIOIUXCS

MaTepHATBHBIX U HEMAaTepUAIbHBIX PECYPCOB; BHOCHTH KOPPEKTHUBHI B JCSATEIHHOCT,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB

IeJISIM, OTICHUBATh PUCKHU TOCIEJCTBUN NMEATEILHOCTH; KOOPAUHUPOBATH M BBITIOTHSTH
paboTy B YCIOBHUSX peajbHOTO, BUPTYAIHHOTO U
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KOMOMHUPOBAHHOTO B3aWMOJECHCTBUSA; pPa3BUBaTh KPEATUBHOE MBIIIJICHUE
IIPU PELICHUU )KM3HEHHBIX TPOOJIEM.

Bba3oBrbIe ucciiegoBaTe/IbCKHE AeliCTBUS:

BJIaJIETh HaBbIKAMHU YYEOHO-HCCJIEIOBATEILCKOM M TPOEKTHOW JESITEIBHOCTH,
HaBBIKAMU pa3pelieHus: mMpooeM, CIIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY
MOMCKY METOJ0B PEUICHMS] MPAKTUYECKUX 3a/1ad, MPUMEHEHHUIO Pa3JIMYHBIX METOJIOB
MO3HAHHUSI; MCIOJIB30BaTh PAa3JIMUHBIE BHUABI JCATEIBHOCTH MO MOJYYEHHUIO HOBOTO
3HAHUS, €r0 UHTEPIPETAIUHU, TPEOOPA30BAHUIO U IPUMEHEHHIO B YUEOHBIX CUTYaIIUSX, B
TOM YHCJI€ TIPU CO3J]aHUM Y4EOHBIX M COIMATIBHBIX MPOEKTOB; (POPMUPOBATH HAYUHBIH
THUII MBIIUICHUS, BIaJETh HAYYHOU TEPMUHOJIOTUEN,

KJIIOUEBBIMH MMOHITHIMH U METOJIAMU;
CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1aul B 00Pa30BaTEIbHON JIEITEIIBHOCTH

M OKA3HCHHBIX  CHTYallUsX; BBISIBIATH  NPUYUHHO-CICJICTBEHHBIE  CBSI3M U
aKTyaJIM3UPOBATh 33J1ayy, BBIBUTATh THIIOTE3y €€ PEIICHMS, HAXOIUTh apTryMEHTHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUMW, 3aJ1aBaTh INapaMeTPbl M KPUTECPUU PEIICHUS;
aHAJIM3UPOBATH IMOTYUYCHHBIC B XOJC PEUICHUS 33141 PE3YJIbTAThl, KPUTHUCCKH
OIICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MCHEHHE B HOBBIX YCIIOBHSX; J1aBaTh
OIICHKY HOBBIM CHTYallUsSM, OIICHUBAaTh NMPHOOPETEHHBIM OIBIT; OCYIICCTBIATH
IeJICHANPAaBIICHHBIN TIOUCK TIEPEHOCA CPEJICTB U CITOCOO0B JACHCTBUS
B TNpodeCCHOHANIBHYIO Cpeay; YMETh IICPCHOCUTh 3HAHUS B II03HABATCIBHYIO U
IPAKTUYECKYIO 00JIaCTH
KU3HEJCATCIbHOCTH, YMETh HWHTEIPUPOBATh 3HAHUS W3 Pa3HBIX
IIPEAMETHBIX 00IacTel;

BBIABHUT'aTh HOBBIC UACH, IIPCJIAIaTh OPUTHHAJIBHBIC IIOAXOAbI U PCIHICHUSA, CTABUTDH

poOJIeMBI U 3a7]a4H, TOMYCKAIOIINe albTepHATUBHEIE penieHus. Padora
¢ uHpoOpMaLHen:

OPHUCHTHPOBATHCSA B PA3IUYHBIX HCTOYHUKAX HH(PopMamuu (TEKCTe Yyd4eOHOTo
OCOOMS, HAyYHO-TIONYJISIPHOU JTUTEpaType, OMOIOTHYSCKUX CIIOBAPSAX M CIIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B UHTepHEeTE), aHATU3UPOBaTh HH()DOPMAIIHIO Pa3IMIHBIX
BUJIOB W (opM TIpeACTaBICHUS, KPUTHYSCKH OICHWBAaTH €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTD; (hOPMYJIHUPOBATH 3aIPOCH U IPUMEHSATH Pa3IUIHbIC METOIBI MPH
TOMCKe U 0TOOpe

Ouonornueckod wuHPoOpmanuu, HEOOXOAUMOW IS BBIMOJHEHUS YYEOHBIX 3ajad;

MpUOOPETATh OMBIT UCITOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHM, COBEPIICHCTBOBATh KYJIbTYPY AKTHBHOTO MCIIOJIB30BAHMUS Pa3TMYHBIX
MOMCKOBBIX CHCTEM; CAMOCTOSITEIbHO BHIOUPATh ONMTUMAIIBHYIO (OPMY TPEACTABICHUS
OMOIOTUYECKOM
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uHpopmanuu (CXembl, TpaduKu, AHArpaMmbl, TaOJULbI, PUCYHKH U APYroe);
MCIIOJIb30BaTh HAYYHBIN SI3BIK B KAYECTBE CPEICTBA IIPU paboTe ¢ OMOIOTrHYECKON

uH(popMalueil: TpUMEHSITh XUMHYECKHE, (PU3NYECKHEe M MaTeMaTUYeCKUE 3HaKu U

CUMBOJIBI, (OpMYJIbI, aO0OpeBUaTypy, HOMEHKIIATYPY, UCIIOIB30BaTh U MIPE0OPa30BHIBATH

3HAKOBO-CHMBOJIMYECKUE CPEJICTBA HATJISIHOCTH; BIaJETh HaBbIKAMU PACIO3HABAHUS U

3alUThl HTHPOpMaLUU, HHHOPMAITMOHHON

0€30MacHOCTH JTUYHOCTH.

KOMMyHI/IKaTHBHBIe YHUBepcajJbHbIE ylleﬁnble AeNCTBUA
Oomenue:

OCYIIECTBIISITh KOMMYHHKALIUU BO BCeX cepax *KU3HHU, aKTUBHO Y4acCTBOBATh
B JMajore WM AUCKYCCHMM MO CYIIECTBY OOCyXaaemMoil TeMmbl (yMEHHUE 3a/1aBaTh
BOMPOCHI, BHICKA3bIBATh CYKJICHHUSI OTHOCUTEIHHO BBIMOJIHEHUS TMpeasiaracMoi 3a1auu,
YUUTHIBATh UHTEPECHI U COTJIACOBAHHOCTh MO3UIUHN JIPYTUX YYaCTHUKOB JUajora WIu
JUCKYCCHM); PAcIO3HaBaTh HeBepOalbHbIE CPENCTBA OOIICHHS, NMOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYallUid, YMETb
CMSTYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI; BIAJETh PA3IMYHBIMHU CIIOCOOAMU OOIIIEHUS
Y B3aUMOJEHCTBHUSI, TOHUMATh
HaMEPEeHUs IPYTUX JIOJEH, MPOSBISATh YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY U B
KOPpPEKTHOU opMe GOopMyIHPOBATH CBOM BO3PAKEHUS; PA3BEPHYTO U JIOTHUHO U3JIaraTh
CBOIO TOUYKY 3PEHHUSI C UCIIOIB30BAHUEM SI3bIKOBBIX

CPE/CTB.

CoBMecTHas 1€ATeIbHOCTD:

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAaHIHON M WHIUBUIYaIbHOU PaOOTHI
MIPH pelIeHnH OMOIOTHYECKOU MPoOIeMbl, 000CHOBBIBATh HEOOXOUMOCTh TPUMEHEHUS
IpynmnoBsIX (OPM B3aUMOJIECHCTBHS MPHU PEIICHUH yueOHOU 3aa4n; BHIOMPATh TEMATUKY
¥ METOJIbl COBMECTHBIX JICUCTBHI C YIETOM OOIIUX HHTEPECOB

M BO3MOXHOCTEH KaXJOr0 4YJIEHAa KOJUIEKTHBA; IIPUHUMATh LEJIA COBMECTHOU
NEATENBHOCTH, OPTaHU30BbIBATH U KOOPJAUHUPOBATH

JNEUCTBUSA MO €€ JOCTUKEHHIO: COCTABIISTh IJIaH JCUCTBUN, PACTIPEIEIISITh PO C YYETOM

MHEHUW YYaCTHUKOB, OOCYKJIaTh pe3yJIbTaThl COBMECTHOM pabOTHI; OIIEHUBATH KAY€CTBO

CBOETO BKJIJ]a ¥ KAXJIOTO YYaCTHUKA KOMAaH bl B OOIITHI

pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM; MpeajaraTh HOBbIE MPOEKTHI, OLEHUBATH

WJIEH C TTO3ULMHA HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH; OCYLIECTBIISITh

MMO3UTUBHOE CTPATETHYECKOE MOBEJCHHUE B PA3JIMYHBIX CUTYaLHSX,

IIPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH WHHUIIMAaTUBHBIM.
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PerJIHTI/IBHbIe YHUBEPCAJIBHBIC y‘leﬁHbIe HeﬁCTBHﬂ
Camoopranusanus:
MCIIOIb30BaTh OMOJIOrMYECKHUE 3HAHUSI 11 BBISIBJICHUS MPOOJIEM U UX PELICHUS

B JKM3HEHHBIX M y4E€OHBIX CHUTYallUsX; BHIOMpAThb HA OCHOBE OMOJIOTMYECKUX 3HAHUU
LIEJIEBBIE U CMBICJIOBBIE YCTAHOBKM B CBOMX JEHCTBHAX M MOCTYIIKaX IO OTHOLICHUIO K
KUBOM TPUPOJE, CBOEMY 3IO0POBBI0 M 300POBBIO0 OKPYKAKOLIUX; CAMOCTOSITEIBHO
OCYLIECTBIISITh T10O3HABATENbHYIO JEATE€IbHOCTb, BBIABIATH MPOOJEMBI, CTABUTh MU
(dopMynHpoBaTh COOCTBEHHBIE 3a7]a4l B 00pa30BaATEIbHON IE€SITEIbHOCTH U KU3HEHHBIX
CUTYyallUsIX; CaMOCTOSITEJIbHO COCTaBIIATh IUIAH pEIIeHUs MpoOJeMbl € Yy4ETOM
UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUH; 1aBaTh

OLIEHKY HOBBIM CHUTYallUsIM;

pacHIMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOYTECHUH; eaTh

OCO3HAHHBIN BBIOOD, APTyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh

3a penieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO MIUPOKOW 3PYIULIUHU B Pa3HBIX
00JacTsX 3HAHWM, TOCTOSHHO TOBBIIMIATH CBOM 00pa30BaTENbHBI M KYJIbTYpPHBIN
ypoBeHb. CAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYAaIIMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIHHOCTD,

OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJSAM; BIAJECTh HAaBBIKAMU I103HABATEIBHOU
pedaekcud Kak OCO3HAHUS COBEPIIAEMbIX JEUCTBHM M MBICIUTEIBHBIX MPOIIECCOB, UX
PE3yNbTaTOB U OCHOBAHUM, HUCIIOIBH30BATh MPUEMBI pe(IIEKCUH I OIEHKH CUTYallUH,
BbIOOpa BEPHOTO PEIIEHUS; YMETh OIEHWBATh PHCKM M CBOECBPEMEHHO MPUHUMATH
pELICHUs M0 WX CHWXKECHUIO; NMPUHUMATh MOTUBBI U apryMEHTBI JAPYTUX IPU aHAIU3E
pEe3yJIbTAaTOB €S TEIBHOCTH.

IlpunsaTHe ceds U APyrux:
MIPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U TOCTOMHCTBA;
MIPUHUMATH MOTUBBI M aPTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JE€ATEIbHOCTH;
MpU3HABAaTh CBOE MPABO W MPaBO JPYTUX Ha OMIMOKH; Pa3BUBATH CIOCOOHOCTH
MMOHUMATh MUP C O3ULIUU JIPYTOro YeJ0OBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpeametrHbie pe3ynbrathl ocBoeHUs: mporpammMbl COO no Ouonoruu Ha 0a30BOM
YpPOBHE BKIIOHAIOT crneuuduueckue mjis yuyeOHoro mnpeamera «buomorus» HaydHbIe
3HaHUS, YMEHHUSI U CIOCOOBI JCHCTBUM 1O OCBOCHHUIO, HMHTEPHpPETAIIUU 151
npeoOpa3oBaHUIO 3HAHUW, BUJIbBI JEATEILHOCTH MO MOJYYEHHUIO HOBOIO 3HAHUS H
MPUMEHEHUIO 3HAHWM B PA3NUYHBIX YYEOHBIX CHUTYallMsIX, a TakKKe€ B pPEaJIbHbIX
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KU3HEHHBIX CUTYallUsIX, CBsI3aHHBIX C Ouosiorueil. B mporpamme mnpeameTHbIC
pe3yabTaThl IPEACTaBICHBI IO roJaM 00y4YeHUs.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS yueOHOoro npeamera «buonorus» B 10 kiacce
JOJIKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTh 3HAHUHN O MECTE U POJIM OUOJIOTHUU B CUCTEME HAYYHOTO 3HAHUS

€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI
MUpa M HAy4dHOTO MHUPOBO33PEHHUS, O BKIAJE POCCUUCKUX M 3apyOeKHBIX
y4€HBIXOHOJIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHAILHON TPAMOTHOCTH YEJIOBEKa IS
pEelIeHHs] JKU3HEHHBIX 3a/lay; YMEHHE pACKpbIBaTh COJAEpKaHUE OHUOJIOTHYECKUX
TEPMUHOB W TOHSATUN: KU3Hb, KIETKa, OpPraHu3M, MeTradonu3M (0OOMEH BEIIeCTB U
NpeBpalleHrue YHEPTUu ), TOMeocTa3 (CaMOpEryJislits), YypOBHEBAsT OpraHU3als >KUBBIX
CUCTEM, CAMOBOCTIPOU3BECHUE

(penpoayKItusi), HACJIEeACTBEHHOCTh, U3MEHUUBOCTh, POCT M Pa3BUTHE; YMECHHE U3JIaraTh
OMoJIOrMYecKre TeOpuH (KIeToYHasi, XpOMOCOMHas,

MYyTallMUOHHAs, ICHTPAJIbHAA J0TMa MOHGKYHHPHOﬁ 6I/IOJ'IOI‘I/II/I), 3aKOHBI (F MCHJICHSI,

T. Moprana, H.1. BaBunoBa) u y4deHus (0 IeHTpax MHOTOOOpa3us U MPOUCXOKICHHUSI
KyJIbTypHbIX pacteHuid H.M. BaBunoBa), onpenenars rpaHulbl UX NPUMEHUMOCTH K
KUBBIM CHCTEMaM; YMEHHE BIJIaJIeTh METOJAaMU HAy4YHOIO IO3HAHHS B OWOJIOTHU:
HaOJTIOIEHUE

U OIMCAHHME JKHUBBIX CHCTEM, IPOICCCOB W SBJICHUMN, OpraHU3allds H IPOBEIACHUC
OMOJIOTHYECKOTO SKCICPUMEHTA, BBIJIBF)KCHHE THIIOTE3bI, BBIABICHUE 3aBUCHMOCTH
MEXIY HMCCICAyeMBIMH BEJIUYMHAMHU, OOBSICHCHHUEC IOJIYYCHHBIX PE3yJbTaTOB,
UCII0JIb30BAaHHBIX HAYYHBIX MOHATUH, TCOPHH M 3aKOHOB, YMEHHE JIeJIaTh BBIBOABI Ha
OCHOBAaHHMH IIOJYYCHHBIX pPE3yJbTaTOB; YMEHHEC BBIJCIATH CYIICCTBCHHBIC NPU3HAKU
BHUPYCOB, KJIICTOK MPOKAPHOT
1 3YKapHUOT, OJJHOKJICTOYHBIX 1 MHOT'OKJICTOYHBIX OPTaHU3MOB, 0OCOOEHHOCTH IMPOIECCOB:
oOMeHa BEMIECTB W MPEBPAIICHUS YHEPTHH B KIETKE, (POTOCHHTE3a, IJIACTHYCCKOTO H
SHEPreTHYECKOTO OOMEHa, XEMOCHHTE3a, MHUTO03a, Melo03a, OIUIOJ0TBOPEHHS,
Pa3MHOXKECHUS, HHIWBUIYaJIbHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHER);

yMEHHE MMPUMECHSTH MTOJTyUYCHHBIC 3HAHUS I O0OBICHEHUS OMOJIOTHICCKUX
IIPOIICCCOB M SIBJIICHUH, JIJISI IPUHATHS MPAKTUYSCKUX PEIICHUN B TIOBCEIHEBHOMN JKH3HH
C IIETTBI0 00eCTIeYeHHS O€30MTACHOCTH CBOETO 3I0POBbBS U 37]0POBBS OKPYKAFOIIHNX JIFOJICH,
COOJIFOICHUST HOPM TPAMOTHOTO TIOBEJACHHUS B OKpY)KalOMIeH MPUPOTHON cpeje,
IMOHUMAaHKEe HEOOXOAUMOCTH HCIIOJIB30BaHUS JOCTHKCHHH COBPEMEHHOW OHMOJIOTHH H
OMOTEXHOJOTHH JIi  PalMOHAJBHOTO  IMPUPOJIOIOIL30BAHUSA, YMEHHE peIIaTh
3JIEMEHTapHBIC TCHETHICCKHE 3a/1a4i Ha MOHO- M TUTHOPHTHOE
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CKpEelLIMBaHUE, CIEIJICHHOE Haclel0BaHUe, COCTABIATb CXEMbl MOHOTHMOPHIHOTO
CKpeIIMBaHus AJIA TpeIcKa3aHus HAcleAOBAaHUS NPU3HAKOB Yy OPTraHU3MOB; YMEHHE
BBINIOJIHATD JJA0OPATOPHBIE U MPAKTHYECKHE pabOThl, COOII0ATh IpaBUIa

npu pabore ¢ ydyeOHbIM U J1a0OPATOPHBIM OOOPYAOBAHMEM; YMEHUE KPUTHYECKU
OLICHWBATh W HWHTEPIPETHPOBATh HWH(GOPMALNIO OHOJIOTHYECKOTO COJICpIKAHMUS,
BKJTIOYAIONIYIO MICEBIOHAYYHbIE 3HAHUS U3 Pa3IMUHBIX HICTOYHHKOB (CPEICTBA MaCCOBOM
uHbOpMaIuU, HAYYHO-TIOMYJIAPHBIE MAaTEpHalbl), STHUECKHE AaCIEKThl COBPEMEHHBIX
WCCIICIOBaHWI B OWONOTHHM, MEIUIMHE, OWOTEXHOJOTUH; YMEHHE CO3]aBaTh
cOOCTBEHHbIE TUCBMEHHBIE M YCTHBIE COO0IIEHUs, 000011as

Ononornueckyo WHGOPMAIUIO U3 HECKOJBKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIH30BAThH
NOHSTUIHBIN anmnapaTt OUOJIOTUH.

[IpenmeTHbIe pe3ybTaThl OCBOEHUS yueOHOro npenmera «buonorus» B 11 kiaacce
JIOJIKHBI OTPAXKATh:

c(hOopMUPOBAHHOCTb 3HAHUHN O MECTE U POJIU OMOJIOTUH B CUCTEME HAYYHOT'O 3HAHUS
€CTEeCTBCHHBIX HAyK, B (POPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa M HAay4dHOTO MHPOBO33pPEHHUS, O BKIAJ€ POCCUUCKUX U 3apyOekKHBIX
y4€HBIXOMOJIOTOB B pa3BUTHE OMOJOTUH, (PYHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa IS
pEIIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpBIBaTh COJAEpXKaHUE OUOJIOTMYECKUX TEPMHUHOB W TOHSTUN: BUJ,
NOMYJSAIUSl, TEHOPOHI, DSBOJIONUS, JBWXKYIIHE CHIbI ((QaKkTOpbl) HBOJIOIUH,
IIPUCTIOCOOJIGHHOCTh  OPraHW3MOB, BHJI000pa30BaHHME, JKOJIOTHYECKHE (aKTOpHI,
HKOCUCTEMA, MPOAYIIEHThI, KOHCYMEHTBI, PEAYLEHTHI, LENHU MUTAHUS, HKOJIOTHYECKas
nupamMuaa, OuoreolneHo3, Owocdepa; yMmMeHHE H3Iarath OHWOJOTHYECKHE TEOPHUHU
(aBomrononHas Teopuss Y. JlapBuHaA, CMHTeTHYECKas TEOPHs SBOJIOLMHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apoxsimieBoro cxoictBa K.M. bapa, uyepenoBaHus TJIaBHBIX
HanpaBiieHnii m myTed sBomonuu A.H. CeseprioBa, yuenus o Owmochepe B.U.
Bepnajckoro), onpenensTh TpaHUIBI UX MPUMEHUMOCTH K JKHBBIM CHCTEMaM; YMEHUE
BJIAJICTh METOJaMU HAYYHOTO MTO3HAHUS B OUOJIOTHH: HAOIII0IeHNE
M ONHCAHHWE J>XHUBBIX CHUCTEM, TPOIECCOB W SBIICHUN, OpraHU3alMs W TPOBEICHUC
OMOJIOTUYECKOTO HSKCIIEPUMEHTA, BBIIBIDKCHHE THIIOTE3bI, BBISBICHHUE 3aBUCHMOCTH
MEXIy HCCIEeIyeMbIMH BEIWYWHAMHU, OOBSCHEHHWE TIONYyYEHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSTUH, TEOPUA M 3aKOHOB, YMEHHE JIeNIaTh BHIBOJBI Ha
OCHOBAaHWH TOJYYEHHBIX pPE3yJbTAaTOB; YMEHHE BBIJCIATH CYIIECTBCHHBIE MPU3HAKU
CTpOEHUSI OMOJIOTUYECKUX OOBEKTOB: BUJIOB, MOMYJISIIHMA, TPOTYIIEHTOB, KOHCYMEHTOB,
pPEaYLIEHTOB, OMOTE€OLIEHO30B U SKOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BHI000pa30BaHUsA, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JCUCTBUS SKOJOTUYECKUX (PAKTOPOB HA OPTaHU3MEI, IEPEHOCA BEIIESCTB U
MOTOKA DHEPTUM B DKOCHCTEMaX, aHTPOMOTCHHBIX M3MEHEHWH B JKOCHCTEMax CBOCH
MECTHOCTH, KPYTrOBOPOTa BEILIECTB U OMOT€OXMMHUYECKUX LIUKIOB B Ouochepe; ymMeHue
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NPUMEHATH TONYYCHHBIC 3HaHUS JUIsI OOBSCHEHUS OMOJOTMYECKHX MPOILECCOB U
SBIICHUH, I TPUHATUS TPAKTUYECKUX PEIICHWH B MOBCEIHEBHON XU3HU C IENBIO
obecrieyeHnss OE30MACHOCTH CBOETO 370POBbS M 3JI0POBbsl OKPY)KAIOLIUX JIIOJEH,
COONIIOICHNST HOPM TPaMOTHOTO TOBEJACHHUS B OKPYXKAIOUIEH NPUPOAHON cpere,
MOHUMaHNEe HEOOXOTUMOCTH HCIIOJIb30BaHUS JTOCTIKEHUN COBPEMEHHOM OUOJIOTUH NSt
paIMOHANTBHOTO MPUPOAONOIB30BaHNUS; YMEHUE PelIaTh dJIeMEHTapHbIE OUOIOTHYECKHE
3aJ]a4M, COCTABIISTH CXEMBI

MepeHoca BEIIECTB M HHEPrUHM B dKocHcTeMax (1M MHUTAHWA); YMEHHUE BBITIOIHITH

71a0opaTOpHbIEC U PaKTUYECKHe paboThl, COOMI0AATh IpaBUia

npu pabore ¢ y4eOHbBIM W Ja0OpaTOpHBIM O00OpYHOBAaHWEM; YMEHHE KPUTHUECKH
OLICHWBATh ¥ HWHTEPIPETHPOBATh HWH(GOPMALNIO OHOJIOTHYECKOTO COJICpIKaHMUS,
BKJTIOYAIONIYIO TICEBAOHAYYHbIC 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBA MAaCCOBOM
MHPOpPMAINK, HAyYHO-TIONMYJSPHBIE  MaTepUasbl), paccMaTpUBaTh TII00ATBHEIC
DKOJIOTUYECKUE TPOOJIIEMbI COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO TIO3WIIMI0; YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE U YCTHEIC
coobmieHusi, 00o0mas OMOJOTUYECKYI0 HH(OPMAIUIO W3 HECKOJBKUX HCTOYHHKOB,
rpaMOTHO UCIIOJIb30BaTh MOHATUHHBIN anmapaT OMOJIOTHH.
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TEMATUYECKOE
INJIAHUPOBAHMUE
10 KVIACC
HaumenoBanue
Ne KomnuecTBo OCHOBHBIE BUIIBI NEATEIHHOCTH
pa3aesioB U TEM [IporpammHoO€e coaepxkanue
/1t JacoB oOy4Jaromuxcs

yqe6H0r0 npeamMeTa

Tema 1. buoJsiorusi kKak Hayka

1.1

buonorusa B cucreme
HayK

buonorus xak Hayka. CBs3u OMOJIOTHH C
0OIIEeCTBEHHBIMH, TEXHUYSCKUMH U
JIPYTHMH €CTECTBCHHBIMHM HayKaMH,
dbunocoduelt, penuruen, STUKOM,
ACTETUKOM U npaBoM. Ponb Ouonoruu B
(dbopMHUpOBAaHUY COBPEMEHHOW HayYHOMU
KapTuHbI Mupa. Cucrema
OMOJIOTMYECKUX HaYK.

Hemoncmpayuu:

llopmpemuwi: Y. [lapBun, I'. Menzaens,
H. K. Kosbnos, x. Yorcon nu ®@. Kpuk.
Tabauywl u cxemvi: «MeTOIBI IO3HAHUS
YKABOU IPUPOIBI»

PackpeiBaTh copepxaHre TEPMUHOB U
MOHATHUI: HAyYHOE€ MUPOBO33pPEHHUE,
Hay4yHasi KapTUHA MUPA, HAYYHBIN METO/,
TUIIOTE3a, TEOPUS, METObI
HCCIIETIOBAHUS.

XapakTepu30BaTh OUOJIOTHIO KaK HAyKY,
€€ MECTO M pOJb Cpeau JpyTrux
Hayk. IlepeuuncisaThb
pasjenbl OMOJIOTMM B COOTBETCTBHE C
o0BbeKTaMU WU3yUYCHUS. HasbiBaTh
BOXHEUIIINE OTpaciud OHOJIOTHIECKUX
3HAHUW W 3aJa4M, CTOSIME Mepen
ouonorueit XXI B.

C€CTCCTBCHHBIX
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1.2

MeTtoabl
YKUBOU IIPUPOBI

IIO3HAaHHUA

Metonsl MO3HAHUA JKUBOM MPUPOIBI
(HabroieHuE, SKCIIEPUMEHT, OIKMCaHHUE,
U3MEPEHHUE, Kjaccuduxanus,
MOJIeJIMPOBaHHUE, CTaTHCTHYECKas
00paboTKa JTaHHBIX ).

JHemoncmpayuu:

PackpeiBaTh conepkaHue TEPMUHOB U
TOHATHUN: HAYYHBIA METOH, METOMIbI
HUCCJICIOBAHMUS.

XapakTepu3oBaTb OCHOBHBIE  METOJIbI
MO3HAHUS )KUBOU MTPUPO/IbI: HAOIIIOICHHE,
AKCIIEPUMEHT, ONTMCAHUE, U3MEPEHHUE,

Tabauywl u cxemvi: «MeTOIBI MO3HAHUS
KUBOU MPUPOIBI».

Jlabopamopnuvie u npakmuueckue
pabomut:

[TpakTyeckas pabora No 1.

«cmonp30BaHue Pa3IUYHBIX METOJIOB
IIPH U3yYCHUU OMOJIOTHYSCKHUX
00BEKTOBY

KJaccuukanus, MOJIEJIMPOBaHHUE,
cTaTuCcTHUYecKast 00paboTKa TaHHBIX

HToro yacoB 1o Teme

2

Tema 2. 7)KuBble cuCTEMbI U MX OPraHU3AIUS
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2.1

buonornueckue
CHUCTEMBI, IIPOLECCHI
U UX U3yUYECHUE

’Kussbie cuctembl (OMOCUCTEMBI)

KaK IpeIMeT U3yIeHHS OMOJIOTHH.
OTnuune KUBBIX CHCTEM OT
HEOPTraHUYECKOU MPUPOIBI.
CgoiicTBa OMOCHUCTEM U UX
pazHooOpasue.

YpoBHU OpraHu3ainuu OMOCUCTEM:
MOJICKYJISIPHBINA, OPTraHOMTHOKJICTOYHBIH,
OpraHU3MCHHBIH, TOMYJISIITUOHHO-
BUJIOBOM, AKOCHUCTEMHBIN (O1O-
I'COIICHOTHYECKHUI), OMOChepHBIN.
Hayxku, nzyuatoniue 6rocucteMbl Ha
Pa3HBIX YPOBHSIX OpraHU3aIiH.
Hemoncmpayuu:

Tabnuyst u cxemwvl: « OCHOBHBIC IPU3HAKU
KUA3HI», «YPOBHHU

PackppiBaTh cojepKaHHE€ TEPMHHOB U
MOHSATUNA:  CUCTEeMa, OHOJIOrHYecKast
CUCTEMa, DJIEMEHTBI CUCTEMBbI, CTPYKTYypa
OMOCHUCTEMBI, CBOMCTBA KUBBIX CHUCTEM,
OOMEH BEIIeCTB, PAa3MHOXKXEHHE, POCT,
pa3BUTHE, HACJIEJICTBEHHOCTb,
U3MEHYUBOCTD, pa3IpakuMoOCTh,
HHEPro3aBUCUMOCTb, YPOBHU
opraHuzanuu  Ku3HU  (Ouocuctem).
XapakTepu3oBaTh TPUHIIUATIBI
OopraHu3anuu OMOCUCTEM: OTKPBITOCT,
BBICOKast YHOPSIOYEHHOCTD,
caMOperyJsius, UEPAPXUIHOCTb.
[lepeuncnsaTh yHUBEpCalIbHBIE CBOMCTBA
KUBOTO: €IMHCTBO XUMHUYECKOTO
COCTaBa, pa3IpaXUMOCTh, JBI)KCHHE,

romMeocTas, poCcT U pa3BUTHUC,
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Opra”u3ayu KUBOU NPUpPOAbI». Moneib
mounekynsl JJHK

HACJICICTBEHHOCTh, U3MEHUNBOCTb,
ABOMIONMS  (MIPUCIIOCOOJICHUE K
U3MCHSIOITUMCS YCIIOBUSIM).
[TpuBOIUTE TPUMEPHI OHOCHUCTEM
pa3HOTO YpPOBHS OpraHU3alUH U
CpPaBHMBATh TPOSIBICHHS CBOMCTB
YKUBOTO Ha Pa3HBIX YPOBHSX.

XapakTepu30BaTh OCHOBHBIC
MIPOIIECCHI, MPOTEKAIOIINE B
onocrcreMax: OOMEH BEIIECTB U
MpeBpaleHrue SHEPTruH,
CaMOBOCITPOM3BE/ICHUE,
camoperysius, pazsutue. CobmoaaTh
npaBujia OEpeKHOTO OTHOIICHHS K
XKHABOM MPUPOJIE

HToro yacoB 1o Teme

1

Tema 3. XumMnuyecKnil COCTAB U CTPOEHME KJIETKH
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3.1

XUMHAYECKUU COCTAB
knetku. Boma wu
MUHEPAIBHBIE COJIA

XUMHWYECKUU COCTAB KJIETKMU.

XUMHYECKUe DJIEMEHTBHI:
MAaKpO3JIEMEHTBI,

MUKPODJIEMEHTHI. Boma m
MHHEpPaJIbHbIE BEILIECTBA.

OYHKIMU BOJAbI M MHUHEPAIbHBIX
BellecTB B kietke. [lognepxanue
OCMOTHYECKOTO OanaHca.
Hemoncmpayuu:

Huazpammuor: «Pacnipenenenue
XUMHYECKUX DJIEMEHTOB B HEXKHUBOU
npupone», «PacnpeneneHne XUMAYECKUX

PackpbIBaTh coaep:kaHue TEPMUHOB H
MOHSITHI: AIIEMEHTbI-OMOTEHBI,
MaKpO3JIEMEHTHI, MUKPO3JIEMEHTHI;
MUHEpAJIbHBIE BEIECTBA, MOJIEKYA
BOJIbl KaK JIMIOJb, BOAOPOJHBIE CBSI3U;
ruapopuibHble U TUAPODOOHBIE
BEIIIECTBA.

JIOKaBBIBaTB CAUHCTBO JJICMCHTHOI'O
COCTaBa KaK OJHO U3 CBOMCTB JKMBOTO.
PaCHpC,ZIeJ'ISITB XUMHUUYCCKHC 3JICMCHTHI
I10 I'pyIillaM B 3aBUCUMOCTHU

BJIEMEHTOB B JKMBOM MPUPOJAE».
Tabauyvl u cxemol.: «llepruonudeckas
Ta0IUIA XUMHUYECKHUX DIIEMEHTOBY,

«CTpoeHne MOJIEKYJIbl BOJIbI»

OT KOJIMYECTBEHHOTO MPEJICTABUTEIHCTBA
B OpraHu3Me; XapaKTepu3oBaTh pOJIb
OTJEIHHBIX DJIEMEHTOB.

BbIBIATE  CBS3b  MEXAY COCTaBOM,
CTPOEHUEM  MOJIEKYJIbl XHMHUYECKOTO
COCIIMHEHUSA U ero (PYHKIHMSIMU B KIETKE
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3.2 | benku. CoctaB wu benku. CoctaB 1 cTpoeHHe OEIKOB. PackpsiBaTh copepkaHUE TEPMHUHOB U
CTpoeHue OeNKOB AMHHOKHCIIOTBl — MOHOMEpPBI OenkoB. | MOHSTHI: OCJIKH, OIUMEpbI, MOHOMEDBL,
HesaMeHIMELE - saMeHnMEle | AMUHOKHCIOTBI,  IMENTHAHAS  CBS3b,
aMUHOKHUCIIOTEL. AMUHOKHCIOTHBIH | O ATEHTHIL, JICHATYpalHA.
. | Xapakrepu3zoBarhb O€NKM Kak Kiacc
COCTaB. YPOBHH CTPYKTYpbl O€IKOBOIA ..
OpraHUYECKUX COCIMHEHU;
MOJICKYJbl  (TIepBUYHASI, BTOpPUYHAS, KIAcCHOHMIMPOBAT HX TO CTPOEHHIO
TPETUYHAS U YCTBEPTHYHAS CTPYKTYPA). | (rmoGysisipHble U GHOPHIISpHbIC OeKH),
XUMHUYECKHUE CBOMCTBA OEITKOB. MePEYUCIIATh u XapaKTEepPU30BaTh
buonornueckue QpyHKIu OEIKOB. GyHkmu 0enKos
Hemoncmpayuu:
Tabnuysl u cxemvi: «CTpOEHUE MOJIEKYJIBI
oenkay.
Obopyodosanue.: CBETOBOH MUKPOCKOTI,
MUKPOTIPETapaThl
3.3 | depmeHThI — depMeHTHI — OMOTOTHYECKHE PackpriBaTh copepkaHue TEPMUHOB H
OroormIecKue KaTaJln3aToPBbI. MOHATHI: PepMEHTHI, aKTUBHBIH LIEHTD,
KaTaJu3aTopsl cybcTpaTHas Crenu(pUIHOCTb,

Ctpoenne depmMeHTa: aKTUBHBIA IICHTP,
cybcTtpaTHas crieniu(pUIHOCTD.

KodepmeHTsI. ButaMuHbI.
OTtnanuus dbepmeHTOoB oT
HEOPTraHUYECKUX KaTaIH3aTOPOB.

KO(pepMEeHTBI, OEIKH-aKTUBATOPHI M
OENKU-UHTUOUTOPHI.

VYka3piBaTh OTIANYHS PEPMEHTOB OT
HEOPraHUYECKNUX KaTalln3aTOPOB.
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Jemoncmpayuu:

Tabnuyet u cxemol: «CTpoeHue
bepmenTay.

Obopyodosanue: 000pyIOBaHUE IS
POBEICHUS HAOIOICHUH,
U3MEPEHUH, IKCIIEPUMEHTOB.
Jlabopamopnsle u npaxmuueckue
pabomut:

JlaGopartopnas pabota Ne 1. «M3yueHue
KaTaTUTUICCKOM aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMujIa3bl WM
KaTanasbl)»

OOBsICHAT posib  (DEPMEHTOB B
(GYyHKUMOHUPOBAHUH )KUBBIX CHCTEM, B
IPOMBIIUIEHHOCTH, B MEJULMHE, B
IIOBCETHEBHOM KU3HU YEJIOBEKA
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3.4

YraeBoasl. JInnunaber

VYrneBonbl: MOHOCaXapu sl (TIIOKO3a,
pubo03a u 1e30Kkcupud03a), AUcaxapuibl
(caxapo3a, JaKTO3a) U MOJIMCaXapUIb
(KpaxmaJ, TJTMKOTeH, LEJUTI0I03a).
buonorndeckue GyHKIIHHA YTIEBOIOB.
B0%05070103 % TPUTIUIIEPUIBI,

dbocdonunuapl, CTepOUIbI.

IM'uppodunsHO-TUAPOGHOOHBIE CBOMCTBA.

buonornueckue pyHKIIUM JTUTIH]IOB.
CpaBHeHUE yTIIeBOJIOB, OCIIKOB U
JIMTIUJIOB KaK UCTOYHUKOB YHEPTUU.
Hemoncmpayuu:

Tabauywl u cxemwvi: «YTICBOIBIY,
«JInmaery.

Obopyoosanue.: 000PYyIOBaHHE

PackpeiBaTh coaepkaHu€ TEPMHUHOB H
MOHATUI: YTJIEBOAbBI, MOHOCAaXapuibl,

Aucaxapuabl, IOoJucCaxapuibl, I'JIFOKO3a4,

pubo3a, nme3okcupubo3a,  caxaposa,
JIaKTO3a, MajbTO3a, LEJUTI0N03a
(kneTyaTka), Kpaxmaii, TJIMKOTEH;

JUTUIBI, TPUTITUIEPUABI (KUPBI, Macya),
dbochomunuabl, CTEPOUIHI.
XapakTepu3oBaTh YIJICBOABI, JIUITHJIBI
KaK KJacC OpPraHMYECKUX COCAMHCHHIM.
KnaccudumupoBaTh yriieBoabl U JTATTUIBI
[0 CTPOCHUIO; TEPEUYUCIATh (YHKIUU
YTJI€BOJIOB | JIUTIHIOB.

CxemMaTH4eCKH U300pakaTh CTPOCHHUE
MOJIEKYJT YTJI€BOIOB, JTUIHI0B

JUTSI TIPOBEJICHUST HAOTIOICHHIH,
VU3MEPEHUH, SKCIIEPUMEHTOB
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3.5

HyxnenHossie
KUCIOTEI. ATD

Hyxnennossie kucnoter: JJHK n PHK.
Hykneotuas — MOHOMEPBI
HYKJIIEMHOBBIX KHUCIOT. CTpoeHue u
¢ynxuuun JIHK. Crpoenue u pyHkmuu
PHK. AT®: ctpoenue u pyHKIIUH.
JHemoncmpayuu:

Ilopmpemuwi: [Ix. Yorcon, @. Kpuk,
M. Yunkunc, P. ®panknun. Tabauywvl
U cxemol:

«Hyxknennosbsie kucnotsr; JJHK»,
«buocunte3 Oenka», «CTpoeHue
MoJieKysibl ATDy.

Obopyoosanue.: CBETOBOH MUKPOCKOTI,
MUKPOITpETapaThl

PackpbiBaTh cojiepkaHre TEPMUHOB U
HNOHATHI: JA€30KCUPUOOHYKIIEHHOBAs
kucnora ([AHK), pubonykienHoBas
KHUCJI0Ta (PHK),

MOJIMHYKJICOTUAHASA ICIIb

HYKJICOTHUA,

(HOJ'II/IHYKJ'ICOTI/II[), KOMINNIICMCHTAPHOCTD,

¢byukuun JJHK (xpanenue u mepemaua

HACJIEJICTBEHHOW WH(OpMaIK); BHUIBI

PHK (undopmanrionnasi, TpancrnopTHasi,

pubocomanibHas); ajneHo3uHTpudochar

(ATOD), MaKpO3pruyecKas CBSI3b.

XapakTepu3upoBaTh

HYKJIICUHOBBIC

KHCJIOTBI KaK XUMHYCCKHNC COCIMHCHUS 1

HOCUTEIHN
uHpopMaIum.
OTtmedarh OCOOEHHOCTH  CTPOCHUS
MoJieKyn HykJIenHoBbIX kuciot (JHK,

PHK) u AT®.

CxeMaTtn4eckd H300pakaTh CTPOCHHE
HYKJICOTHO0B, MOJICKYJT HYKJIEMHOBBIX
kucinot, AT®

HacJIeICTBEHHON
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3.6

Hctopusa u metoasl
W3y4YECHUSI KIIETKH.
Kierounas teopus

[uTonorus — Hayka O KIJETKE.
Knerounass teopuss — mnpumep
B3aMMOJICUCTBHS UJIel U (PaKTOB
B HAYYHOM IIO3HAHUH.

PackpeiBaTh copepkaHue TEPMUHOB U
IIOHATUM: KJICTKA, LATOJIOT U,
pPacKphIBaTh COJIEPIKAHUE ITOJIOKEHUN
KJIETOYHOU TEOPHUH.

MCTOI[BI N3Y4YCHH: KIICTKU.

JHemoncmpayuu:

Iopmpemur:

A. Jleenryk, P. I'yx, T. IlIBanH, M.
Inennen, K. basp, P. Bupxos.
Obopyodosanue: CBETOBOH MHUKPOCKOTI,
MUKPOIpENnapaThbl pPacTUTEbHBIX,
KUBOTHBIX U OaKTepHAJIbHBIX KJIETOK;
PUCYHKH  C MukpodoTorpabusMu
KJIETOK, IIOJIyYEHHbIE C IOMOIIbBIO
CBETOBOI'0 M 3JIEKTPOHHOTO MUKpPOCKOMa

Hepe‘lHCHHTB 151 XapaKTCPU30BaATH

OCHOBHBIE€ METO/IbI U3YUYEHHUS KIIETKHU:
(MpUroTOBJICHUE CPE30B, OKpallMBaHUE,
MUKPOCKOITUPOBAHHUE,
HEeHTpU(yrupoBaHue, KyJIbTHBUPOBAHUE
KJIETOK U TKaHEeM)

37



denepanbHas padoyas nporpamma | buosorus. 10—11 kmaccer (6a30BbIN ypOBEHB)

3.7

Knerka xak
LIeJIOCTHAs
JKUBast
CHCTEMA

Kinerka kak nenocrHas »KuBasi CUCTEMA.
OO0mue npu3HAKK KIETOK: 3aMKHYyTas
HapykHas MemOpaHa, moJiekysbl JJHK
KaK TEHETUYECKHH ammapar, CUCTEMa
cuHTe3a Oenka. Tumbl KIeTok:
YKapUOTUYECKAsl U MTPOKAPUOTHYECKASL.
OcobenHoctu CTpOEHUs
MPOKAPUOTUYECKOUN KIIETKHU.

Krnerounas crenka 6akrepuit. CtpoeHue
AYKapUOTUYECKON KIeTKU. OCHOBHBIE
OTJINYMUSL PACTUTENIBHOM, >KUBOTHOW U
rpuOHOM  KJeTKU. [loBepXHOCTHBIC
CTPYKTYpbl —  KIETOYHAass CTEHKA,
TJIMKOKAJIUKC, UX (YHKIIHH.
[TnasmaTuyeckass MemOpaHa, ee CBOMCTBa
U QYHKIUH.

PackpeiBaTh cojpepkaHWe TEPMUHOB U
MOHATHH: KJICTKH  (dyKapHOTHYECKas,
MpPOKApUOTHYECKasi),  IUIa3MaTHYecKas
MeMmOpaHa (T1a3mManemMma), TIMKOKaIUKC,
TPAHCIIOPT BCIIICCTB (TTacCUBHBIH,
aKTUBHBIN), 3HAOUMUTO3  ((haromuTos,
MUAHOIIUTO3),  9K30ILIMTO3,  KIJIETOYHAas
CTeHKa, Hykjeowa. CpaBHUBATH MEXIY
coboi IYKAPUOTHUYCCKUE u
MPOKAPUOTUYECKUE KJICTKH; OTMEYaTh
CXOJICTBO U Pa3JInyus B CTPOSHUH KIIETOK
OakTepuii, IKUBOTHBIX, pACTEHUH U
rpuboB
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Jemoncmpayuu:

Ilopmpemuwi: A. Jleenryk, P. I'yk, T.
[[IBann, M. Ilneitaen, K. bap,

P. Bupxos.

Tabnuyer u  cxemvri:  «CTpoeHue
JYKapUOTUYECKON KIETKN», «CTpoeHue
KUBOTHOMN KIIETKWY, «CtpoeHnue
pactutenbHOM KineTku», «CtpoeHue
MPOKAPUOTUYECKOUN KIETKN.

Obopyodosanue.: CBETOBOH MUKPOCKOTI,
MUKPOITpETapaThl PaCTUTEIHHBIX,
KUBOTHBIX U OAKTEPUAITBHBIX KIETOK
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3.8

Crpoenne
3YKapUOTUYECKON
KJIETKH

[uTormazma u ee OpraHoOUIbI.
OnHoMeMOpaHHbIE OPTaHOU bl KIIETKHU:
OIIC, anmapar ['oJbIkH, JIM30COMBI.
[ToryaBTOHOMHBIE OpPTraHOMU/IbI KJIETKHU:
MUTOXOHJIPUU, TUTACTU/IBI.
[IpoucxoxxaeHne MUTOXOHAPUA U
wiactul. Buael mnactu.
HememOpanHbie opraHouabl KJIETKH:
pubOCOMBI, KJIETOYHBIN HEHTD,
HEHTPUOIHU,PECHUYKH, KI'YTUKH.
DYHKINUHA OPTAaHOUIOB KIETKH.
Bxirouenwust.

S npo — peryssaTOpHBIA NEHTP KIETKH.
Crtpoenue snpa: simepHas 000JI0UKa,
KapuoIlIa3Ma, XpOMaTHH, SIPBIIIKO.

PackpbeiBaTh comepkaHUE TEPMHUHOB H
MOHATHH:  [HUTOIUIa3Ma,  OPTaHOW/IBI,
sHpomIasMarnueckas  cetb  (OIIC),
anmapat ['oabmKu, JTU30COMBI, BaKyoOJlb,
MUTOXOHJAPUH, TUTACTH]IBI (XJIOPOTLIACTHI,
XPOMOILIACTHI, JICHKOILJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KICTOYHBIH
IEHTP (eHTpocoma), PECHUYKH,
KTYTUKH, BKIIOUYCHHS, SJIPO, sACpHas
o0oyIoUKa, Kapuoria3Ma, XPOMATHH,
SIPBIIIKO, XPOMOCOMBI.

OnuceiBaTh CTPOCHUE 3YKAPUOTHUECKOM
KJIETKA TI0 H300paKEeHHUSIM H Ha
MUKpOTIpenaparax; KIacCH(PUIUPOBATh
OpTraHOU/IbI
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XpomocoMbl. TpaHCIOPT BEMIECTB B
KJIETKE.

Jemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[[IBann, M. Illneitaen, K. bap,

P. Bupxos.
Tabnuyvr  u

cxemvl:  «CTpoeHHE

AYKapUOTUYECKOHN KIETKU», «CTpoeHue

KUBOTHOU  KJIIETKWY, «CtpoeHnue
pacTUTeNbHON KIeTKn», «CTpoeHue
IPOKapHOTUYECKON KIETKU,

«CTpoeHHE sAIpa KICTKIY.
Obopyodosanue: CBETOBOM MHKPOCKOII,
MUKpPOIIPETapaThl  PaCTUTCIBHBIX |
KUBOTHBIX KJICTOK.

Jlabopamopnusie u npakmuueckue
pabomut:

JlabopatopHast padota Ne 2. «U3yuenue
CTPOEHUS KIIETOK PACTCHUM, )KUBOTHBIX U
OaxTepHii Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKpOTIpETapaTax M UX OIMHCAHKE)

B 3aBHUCHMOCTH OT OCOOEHHOCTEN HX
CTPOCHUSA (omHOMeMOpaHHbIE,
nByMeMOpaHHble, HeMeMOpaHHBIC);
byHKIIIHN

opraHounJia B KJICTKC.

OIHCHIBATH KaXKJ]0ro
XapakTepu30BaTh KIETOYHOE PO KaK
MECTO XpaHEeHUs, epeiauul (yABOCHHUE
XpPOMOCOM) U peasn3aiuu
(TpaHCKpUIIIMS ) HACIIEACTBEHHOM
uH(pOPMAIIIH KIETKH.

[lepeuncnaTh U ONUCHIBATH KOMIIOHEHTHI
A1apa U ux QyHKIUY;

CxeMaTuyHO M300paxaTh CTPOCHUE
PaCTUTEIBHON U JKUBOTHOU KIIETKH.

OOBICHATH OMOJIOTUYECKOE 3HAUCHUE
TPAHCIIOPTa BEIICCTB B KJICTKE

Hroro yacoB mo teme 8

Tema 4. ’KuzHeaeaTeJbHOCTL KJICTKH
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4.1

OOMEH BEIECTB.
IImacTuueckui
oomen. dotocuHTES.
XEeMOCHHTE3

OOMeH BelecTB, WM METa0O0JIH3M.
Accummisinus (TIacCTUYECKUN OOMEH)
U JTUCCUMWIAIMS  (SHEPTeTHUYECKUM
00MeH) — JIB€ CTOPOHBI €IMHOTO

PackpbIBaTh comepkaHiue TEPMUHOB U
MOHSITUI: OOMEH BEIIECTB U
MpeBpalieHrue SHepruu (MeTaboIn3M),
ACCUMUJISIINS, TUTACTUYECKUIA OOMEH,
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npouecca Merabonusma. Ponb 3akoHOB
COXpaHEHHMS BEIEeCTBAa U DHEPTUU B
NOHUMaHUM MeTabou3Ma. TuIbl
oOMEHa BeIlleCTB: aBTOTPO(HBIN U
reteporpodHbiid. Poias hepMeHTOBR B
oOMEHeE BeIlleCTB U MPEeBpaIlleHUN
SHEpruu B Kietke. DOTOCHHTE3.
CaeToBas 1 TeMHOBast (pazbl
dotocunTesa. Peakiuu porocunTesa.
O} hHeKTUBHOCTH dboTocuHTE3A.
3Hauenue (porocuHTE3a IS )KU3HU Ha
3emne. BnusgHue ycnmoBuil cpenbl Ha

(bOTOCI/IHTGB Y CITOCOOBI MOBLIIIICHUS €T0

IPOYKTUBHOCTH y KYJIbTYPHBIX
pacTEeHUM.

XEMOCHHTES.

XeMOCUHTE3UpYIoNue  OaKTepuu.

3HayeHUEe XEMOCHHTE3a IS KU3HU
Ha 3emiie. Jemoncmpayuu:
lopmpemuwi: K. A. Tumupsizes.
Tabnuywl u cxemvi: «XIJIOPOILIACTY,
«DOTOCHUHTE3)

JTUCCUMWISIIUS, SHEPTEeTUYECKU OOMEH,
dboTocunTes, Pporonus,
dbochopunupoBaHue, MepeHOCYUK
MIPOTOHOB, XEMOCHHTE3.

OmnuceiBaTh (OTOCUHTES, MPOIECCHI,
MPOTEKAIOIINE B CBETOBOW U TEMHOBOU
daze.

BBIABISATE TPUUMHHO-CJICICTBEHHBIE
CBSI3M MEX]y TIOTJIOIIEHUEM COJTHEUHOM
SHEPTHH XJIOPOYUILIIOM U CUHTE30M
Monekyn ATO.

CpaBHMBATh UCXOJHBIE BELIECTBA,
KOHEYHBIE TPOIYKTHI U YCIOBUS
MPOTEKAHUS PEAKIINI CBETOBOM U
TEMHOBOM (pa3bl (POTOCHHTE3A;
CpaBHUBaTh POTOCUHTE3 U XEMOCHHTE3.
OnenuBath 3HaUCHUE (POTOCHHTE3A U
XEMOCHUHTE3a JJIsl )KU3HU Ha 3eMlie

43



®denepanbHas padbouas nporpamma | buosnorus. 10—11 knaccst (6a30BbIi YpOBEHB)

4.2

DHEPreTUYeCKui
oOMeH

DOHepreTuueckuii OoOMEH B KIETKE.
PacuierieHne BemiecTB, BhIACICHUE U
aKKyMYJIMPOBaHUE YHEPTHH B KIICTKE.
Dralbl 3HEPreTUYEeCKoro ooOMeHa.

I'mukonus. bpoxeHue u ero BUJBbI.

PackpsiBaTh conepkaHue TEPMHUHOB U
NOHATHI: DHEPreTUYecKuid  OOMEH,
IJIMKOJIA3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIIUPTOBOE OpOXKEHUE, OMOJIOTUYECKOE
OKHUCJIEHUE, KIIETOYHOE JbIXaHHE,
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Kucnoponnoe OKHCJIEHUE, WU
KJIETOUHOE JbIxaHue. OKHCIUTEIbHOE
dbochopunupoBanue. IPpHeKTUBHOCTD
SHEPreTUYecKoro oOMeHa.
JHemoncmpayuu:

Tabauywl u cxemovi: « TUIIBI TUTAHUSY,
«MeTtabonuszm», «MUTOXOHAPUSIY,

«IHEpreTuYecKuii 0OMeH»

JTUCCUMUIIAIINS, (PEPMEHT.
XapakTepu3oBaTh OOMEH BEIIECTB U
IpeBpalleHHuEe SHEPTrUun (METaboIn3M)
KaK OJIHO UX CBOMCTB JKHUBOTO.
[Tepeuncnatb 0COOCHHOCTH
TUTACTUYECKOTO U DHEPTE€THYECKOTO
oOMeHa B KJIETKE; YCTaHABIUBATh
B3aMMOCBSI3b MEKIY HUMH.

Paznuyate THIIBEI 0OMEHa BEIIECTB B
KJIETKE: aBTOTPOQHBINA U
reTepOTPOQHBI.

OnuceiBaTh 3Tambl HHEPreTUYECKOTO
oOMeHa (TOATOTOBUTEINIBHBIH,
OCCKHUCIIOPOJIHBIN, KHUCIOPOJIHBIN) U
CpaBHHMBAaTh HMX  MEXIy  COOOM.
XapakTepu30oBaTh PEaKIMU TIIMKOJIN3A,
Opo’keHHus, KJIETOYHOI'O  JIbIXaHUS;
BBISIBJIATh  MPUUYMHHO-CJICICTBEHHBIE

CBSI3U MEXKY TJIMKOJIM30M, KIIETOYHBIM
JIIXaHUEM M CUHTE30M Mojekya ATO.

CpaBHUBaTH 3¢ (HEKTUBHOCTH
OECKHCIOPOTHOTO M KUCJIOPOAHOTO
ATAToB
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4.3

buocunTes 0enka

Peaxuuu MaTpru4yHOro cCUHTE3A.
I'enetnueckas nndopmanus u JJTHK.
Peanuzanus TE€HETUYECKOU
uH(pOpMALINH B KJIETKE.

PackpsiBaTh conepkaHue TEPMUHOB
Y MOHSTHI: T'€H, TCHETUYCCKUN KO/I,
MAaTPUYHBIM CUHTE3, TPAHCKPUIILIUSA,
TPAHCIALMA, KOJIOH, aHTUKOJIOH,

I'eneTnueckuii KOJI U €ro CBOMCTRBA.
TpaHcKpunusl — MaTPUYHBIA CHHTE3
PHK. Tpaucasiiust — OuocunTe3 6enka.
Oranbel  TpaHchsanuu.  KoaupoBaHwue
amuHOKucaoT. Ponp  pubocom B
ouocunTe3e Oenka. Jemoncmpayuu:
Iopmpemuwr: H.K. Kosb11oB.

Tabauywvt u cxemor: «Ctpoenue JIHK»,
«CtpoeHue u QYHKIIMOHUPOBAHUE T'eHAY,
«CunTe3 6enkay, «Pemmmkamus JJTHK»,
«['eHeTHYECKUN KOI.

Obopyoosanue.: MOJICIN- aNITAKAITAN
«Ynsoenne JIHK u Tpanckpunmus»,
«burocuHTe3 OenKa»

pubocoma, IIeHTpajbHas JorMa,
MOJIEKYJIsipHasi OMOJIOTHS.

OHpClICHSITB CBOMCTBA TC€HETUYECKOIO
Koda (TpI/Il'IJICTHOCTB, OAHO3HAYHOCTD,
BBIPOXKXKACHHOCTD, YHUBCPCAJIBHOCTD,
HCTICPCKPBIBACMOCTD, HeﬂpepBIBHOCTL).
OnuceIBaTh 9Tallbl peam3anun
H&CHCHCTBGHHOﬁ I/IH(bOpMaHI/II/I B KJICTKC.
CpaBHI/IBaTB peaKknunu MaTpHUYIHOI' O

cunte3a moiiekys PHK u Oenka B kiteTke
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4.4 | HexsetouHsie 1 Heknerounsle (hopmbl XKU3HU — BUPYCHl. | PackpbiBaTh copepaHue TEPMHHOB U
GopMmbI KM3HU — Uctopus otkpeitust BupycoB (. . | moHsTHIl: BUpYC, BUPYCOJOTHS, KATICUI,
BUPYCBI NBanoBckuit). OCOOCHHOCTH CTPOCHUS U | GakTepuodar, BUpYC HMMYHOAShHUIIUTA

KUSHECHHOTO [HicIa BUPYCOB. | yenopexa (BUY), OHKOr€HHbBIE BUPYCHI.
baktepuodaru. bonesHu  pacTeHui, Xa

paKkTepu30BaTh BUPYCHI KakK
)KHBOTHBIX W UYEJIOBCKA, BBI3LIBACMbBIC
BUpycamMu. Bupyc ummyHoneduiura HEKICTORHYIO (bopmy KH3HH,
yenoseka (BUY) — BozOyautens CIT/Ia. ocoberHoCTH CTpOCHHA 1
OOGpaTHasi TpaHCKpHIIUsA, peBepraza u | KU3HCACATEIBHOCTH BUPYCOB.
UHTErpasa. [Mpodunaktuka | OnKMCHIBaTh KU3HEHHBIH LIUKJI BUPYCOB
pacrpocTpaHeHus BUPYCHBIX | UMMYHOZE(UIINTA YeJIOBEKA; pa3inyaTh
3a00JICBaHHMIA. Ha pucyHkax BTM ((Bupyc TabauHOM

Mo3auKu), bakrepuodar, BIUY.
Jlemoncmpayuu: OOGOCHOBBIBATH M COOTIOJIATH MEPHI
Ilopmpemuwi: 1. 1. UBaHOBCKUIA. NpOoPUIAKTHKNA  PaACIPOCTPAHCHUS
Tabauyvr u cxemvi: «Bupycs, BUPYCHBIX 3a00JIeBaHHI
«baktepuodarn»; «CTpoeHHE U (pecniupaTopHBIE,
»Ku3HeHHBIN ik Bupyca CIINa, JKEITYIOYHOKHIIIEYHbIC, KJIEIEBOU
OakTepuodaray. sHIIEDATUT,
Obopyoosanue: MOJICITb CTPYKTYPBI BUY-undexmms)
JAHK; marHuTHas MoJi€Ib-anmInKays
«CTpoeHHE KICTKU
HTtoro gacos mo teme 6

Tema 5. Pa3MHoOkeHHe U HHIANBHUAYAJBbHOC PAa3BUTHE OPraHu3MoB
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5.1

JKV3HEHHBIA TUKIT
KIeTKu. Jlenenne
KJIETKU. MUTOo3

KneTouyHblil UK, WM KU3HEHHBIN IIUKII
kinetku. Matepdaza u MuUTO3.

[Ipornecchl, mpoTtekaroiye B uHTEpdase.
Penukanus — peakuusi MAaTpUYHOTO
cunres3a JJHK. CtpoeHue XxpoMocoM.

XPpOMOCOMHBIN HA0OpP — KAPUOTHII.
JIMMIOMIHBIN U TalIOUHbIN
XPOMOCOMHBIE HAOOPBI. XPOMATH/IBI.
[uTosornueckre OCHOBBI PA3MHOKEHUS
Y MHJIMBUIYaJIbHOTO Pa3BUTHS
OpraHu3MoB. JleeHne KIEeTKU — MUTO3.
Craguu muto3sa. IIponeccsl,
IIPOUCXOALIME HA PAa3HBIX CTAIUAX
MUTO3a. bHOJIOrHYeCKHl CMBICII MUTO3A.
[IporpamMmmupyemasi ruO€sb KIETKH —
aronTo3.

PackpeiBaTh conpep:kaHue TEPMUHOB M
MOHSTUIN: KJIETOYHBIN ITUKIT, HHTEpda3a,
peayIUIMKalus, XpoMocoMa, KapuOTHII,
rarIOUJHbIN, JUTIIOUIHBIN
XpOMOCOMHBIN  Ha0Op, XpOMAaTHU/IbI;
MUTO3 €ro cTtaauu: npodasza, metadasa,
anadasza, Tenodasa.

OnuceIBaTh )KM3HEHHBIN LUKJ KIIETKH;
MEepPEUUCIIIiTh M XapaKTepu30BaTh
MEePUO/IbI KJIETOYHOT'O 1MKJIA,
CpaBHMBaTh WX  MEXay  coOoM.
OnuceiBaTh  CTPOEHHE  XPOMOCOM,
KapUOTUIIOB OPraHU3MOB, CPaBHUBATh
XPOMOCOMHBIE HAOOPHI KIETOK.
CpaBHUMBAThH CTaIMM MUTO3A.

Pa3znuuaTe Ha MUKpoIpenapaTax
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Jlemoncmpayuu: W pUCYHKaxX CTaJud MHTO3a.
Tabnuyst u cxemol: «KIeTOUHBIH UK, | PACKPBIBATE OUOIIOTUYECKUI CMBICIT
«Pemwmkamus ~ JIHK»,  «Crpoenme | MHTO32

XpOMOCOMBI»,  «MHUTO3»; MarHuTHas
MoOJeNb-anTuInKaius «JleneHne KIeTKn;
mozens JIHK.

Obopydosanue: CBETOBOM MHUKPOCKON U
Mukporpenapat «KapuoknHes B KleTKax
KOpEIIKa JIyKay.

Jlabopamopnsle u npaxmuueckue
pabomut:

JlaGopartopnas pa6ota Ne 3.
«Habnroenne MuTO3a B KJIETKaX
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOITperapaTax»
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5.2

Dopmbl
Pa3sMHOXECHUSA
OpraHu3MoOB

®opMBbI pa3MHOKEHHUST OPTaHU3MOB:
OecroJioe U MoJIOBOE.
Buas Oecrosioro Pa3MHOKEHMUS:
JIeJICHUEe HA/IBOE W MOYKOBAHUE OJHO- U

MHOTOKJIETOUHBIX, CIOpPOOOpa3oBaHue,

BEI€TATUBHOE pa3MHOXKEHHUE.
HckyccTBeHHOE KJIOHUpOBaHUE
OpPraHu3MOB, €r0 3HA4YE€HUE JUIs
CEJICKIINH.

[ToytoBOE pa3MHOXKEHHE, €TO OTINYUS OT
O€ecCI10JI0r0.

Hemoncmpayuu:

PackpeiBaTh copepkaHue TEPMUHOB
YU TIOHATHM: Pa3MHOXKEHHUE, KIIOH,
MOJIOBBIE KJIETKH (rameTsl),
ANUEKIIETKA, CIIEPMATO30MI, 3Ur0Ta,
JICJICHUE  HAJABOE,  ITOYKOBAHUE,
CIIOPYJIALMA, dbparmenTanus,
BEr€TaTUBHOE pPa3MHOXEHUE,
CEMEHHOE Pa3MHOKEHUE, ONBUICHHUE,
JIBOMHOE OILIOIOTBOPEHUE, MOJIOBBIE
JKEJIE3bl, CEMCHHUKH, SHMYHUKH,
OIJIOAOTBOPEHUE (HapyXHOE,

BHYTPEHHEE).
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Tabnuyw u cxemul: «DopMmsbl
Pa3sMHOXKEHUS OPraHU3MOB», «JlBOWHOE

OIUIOIOTBOPEHUE y LBETKOBBIX
pacTeHuiny, «/lenenue KJIIETKH
OakTepuny, «BereraTuBHOE

Pa3MHOKCHHC paCTCHI/If/'I», ((CTpOCHI/Ie
ITOJIOBBIX KJICTOK»

XapakTepu3oBatb OCOOCHHOCTH U
3HayeHne Oecloloro W  IMOJIOBOTO
crioco00B  pa3MHOXKEHHs. BrinensaTsb

BHUbI Oec1oJoro PAa3MHOKCHUS

BBISIBJISATE B3aHUMOCBSI3U MEXTY
dbopMaMu ¥ crrocodamMu pa3sMHOKCHUS,

1 UX OMOJIOTMYECKUM 3HAYEHUEM.
Bnagets mpuémMamMu BereTaTUBHOTO
Pa3MHOXCHUS KYJbTYPHBIX PAaCTCHUI
(Ha MpuMepe KOMHATHBIX ).
XapakTepu30BaTh MOJIOBBIC KJICTKH:
STMIICKJICTKH, CIICPMATO30UIbI; BBISBIISATH
0COOEHHOCTH

UX CTPOCHUSA
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5.3

Merios

Meiio3. Cragum Meiiosza. IIpomeccsl,
IIPOUCXOAAIINE HA CTaIUIX MEH03a.
[loBenenne XpomMocoM B  MeHO3e.
Kpoccunrosep. buonornueckuii cMbici

Y 3HaUYCHUE MEW03a.

JHemoncmpayuu:

Tabnuyvt u cxemol.: «JleaeHUE KICTKUY,
«Meio3».

Obopyoosanue.: monens JJTHK;
MarHuTHas MOJEIb-alIINKALUs

((I[@JIGHI/IG KIICTKHN»

PackpriBaTh copep:kaHle TEPMUHOB U
TIOHSTHIM MEN03, KOHBIOT AU
XpOMOCOM, TIEPEKPECT (KPOCCHUHTOBEP)
XpOMOCOM, TaMETHI.

XapakTepu3zoBaTh MEHW0O3 Kak Croco0
KJIETOYHOTO JICJICHUS; OMUChIBATh MEHO03
10 CTaJusIM; CPAaBHUBATh CTAJIUU MeH03a
¥ MUTO3A.

Paznuuath Ha pUCYHKax CTaJIuU MEH03a;
pPacKpbhIBaTh OMOJIOTUUECKOE 3HAUCHHE
Meno3a
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5.4

O6pazoBanue u
Pa3BHUTHE ITOJIOBBIX
KIIETOK.

OmnonorBopeHne

I'ameTtorenes — mpouecc 00pa3oBaHUA
IIOJIOBBIX KJIETOK Yy KMBOTHBIX. lloyioBBIE
KEJNe3bl: CEMEHHUKM U  SAMYHUKHU.
OO6pazoBaHue U pa3BUTHE TOJOBBIX
KJIETOK — TaMeTr  (CrnepMaTo30MI,
SUIIEKIIeTKa) — CIEPMATOr€HE3 U OOT€HE3.
OCc0OEHHOCTH CTpPOEHHUS SHUEKIETOK U
CIIEpMAaTO30U/10B.

OmnonorBopenue. [lapreHorenes.
Hemoncmpayuu:

Tabauywvl u cxemol.: «IIpsmoe 1 HenpsMoe
pa3BuTHEY, «l"amerorenes y
MJIEKOMTUTAKOIIUX U YEJIOBEKaY.

Obopyoosanue: Monenb MeTadasHOM

XPOMOCOMBI, MUKPOCKOTI,
MUKpOTIpEnapaThbl «CniepmMaTo30u bl
MJICKOITUTAIOIIET O, «SlinekineTka
MJICKOITMTAIOIIETO.

Jlabopamopnbsie u npakmuueckue
paoombol:

Jlabopatopnas pabota Ne 4. «3yuenue
CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax»

PackpsiBaTh cozep:kaHre TEPMUHOB U
MOHSTHN: TAMETOTE€HES3, CIIEPMATOTIEHES,
OOT€HE3, CIIEPMATO30HU/I, AKPOCOMa,
SANUEKIIETKA, TOJISIPHBIC TEbLIA.
XapakTepu3oBaTh 0COOEHHOCTH
raMETOre€HE3a Y JKUBOTHBIX U €T0 CTaJlUH;
MOJIOBBIC KJIETKH )KMBOTHBIX M OIMCHIBATH
MPOLIECC UX PA3BUTHSL.

CpaBHUBAThH CIIEpPMATOTEHE3 U OOTECHE3.
OnuchIBaTh OMJIO0TBOPEHHE,
OHOJOTHYECKOE 3HAUCHHE
OTLJIOIOTBOPEHHUS
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5.5 | UuauBHuayanbHOE NuauBunyanbHoe pazButue (OHTOreHe3). | PackpbiBaTh copepaHue TEPMHUHOB
pasBUTHE DMOPHOHAILHOE Pa3BUTHE Y MOHATUM: OHTOTEHE3, YMOPUOTEHE3,
OpraHu3MoB (5MGpHOreHes). DTambl HMGpHoHanbHOro 30T,  Jpobienue, OnactoMepsl,

Pa3BUTHUA Y ITIO3BOHOYHLIX JKUBOTHBIX:

MopyJa, 6yacTysa, 6J1acTolelb,

54



denepanbHas padoyas nporpamma | buosorus. 10—11 kmaccer (6a30BbIN ypOBEHB)

napoOjeHue, racTpyssilusi, OpraHoreHes.
[locTomOpuoHasibHOE pa3BUTHE. THUIIBI

NOCTAMOPUOHAIIBHOTO Pa3BUTHS: IPSIMOE,

He npsmoe (MuuuHOuyHOE). BrusHue
cpeabl Ha  pa3BUTHE  OPraHU3MOB;
(bakTopsl, CrocOOHBIC BBI3BIBATH

BPOXIACHHBIC YPOACTBA. Poct un pPa3BUTHUC

pacTEHHUIA. OHTOreHe3  LBETKOBOTO
pacTeHHs: CTPOCHHE CEMEHH, CTaIUH
pa3BUTHSL.

Hemoncmpayuu:

Tabnuyer u cxemovl: «OCHOBHBIE CTAIUU
oHTOreHeza», «lIpsmoe u Hemnpsmoe
pa3BUTHEY, «JIBOMHOE OIIIOJOTBOPEHHUE
Yy UBETKOBBIX PACTEHUI

racrpyiia, Helpya, OpraHOTeHE3;
3apOJIBIIIIEBbIC  JIMCTKU:  DKTOJAEpMa,
Me30/IepMa, DHTOJIEPMA;

MOCTAIMOPUOHAIIBHOE PAa3BUTHE: TPSIMOE H
HemnpsiMoe (JIMYMHOYHOE); MeTamop(dos,
Meracropa, MHKPOCIIOpa, IBUIBIICBOE
3epHO, CIIEPMUU, 3aPOJIBIIICBBI MEIIOK,
JIBOITHOE OILIOJIOTBOPEHUE.

OmnpeaensaTs dTanbl SMOPUOHAIBHOTO
pa3BHUTHSI XOPJIOBBIX HA CXeMaX U
npenaparax 1 OMUCHIBATh MPOIIECCHI,
MPOUCXOIAIINE HA KaXKIOM dTarle.
CpaBHUBAThH NEPUOJIBI OHTOTCHE3A;
MPsSMOE U HENpSIMOe (JIMYMHOYHOE)
MOCTAMOPHOHAIIBHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U APYTUX
XOP/IOBBIX.

OOBICHATH OMOJOTHYECKOE 3HAUCHUE
pa3BUTHS C METAaMOP(HO30M;
OTPHUIATEIHPHOE BIUSHUE aJTKOTOJIS,
HUKOTHHA U JIPYTUX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIA

YCJIOBCKA.
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OnuceiBaTh NPOLIECC TBOMHOTO
OTIOJOTBOPEHHUS Y IIBETKOBBIX
pacTeHui
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HUToro uacoB o teme

Tema 6. HacsieACTBEHHOCTh U HK3MEHYHBOCTH OPraHU3MOB

6.1

['eneTuka — Hayka o
HACJIEICTBEHHOCTHU
Y U3MEHYUBOCTH

1

[Ipenmer u 3agauu resetuku. Pomb
IIUTOJIOTUU U SMOPHOJIOTUU B
CTAHOBJICHUM I'eHeTHUKH. Bkian
POCCUNCKUX U 3apyOEIKHBIX YUCHBIX B
pa3BUTHE TEHETUKU. MeTObI
FeHETUKU

(TUOPUIOJIOTUIECKHM,
IIUTOIeHETUYECKUH,
MOJICKYJISIPHOT€HETHIECKUM ).
OCHOBHEIE

T'CHCTUYCCKHUC  IIOHATHA.

I'enetnueckas CHUMBOJIMKA,
UCIIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUM.
Hemoncmpayuu:

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

H. B. Tumodeen-PecoBckuii.

Ob6opyoosarue.: MOJETb- aNTUTUKAIUS
«MOHOTHOpPUAHOE  CKPEIIMBaHUC,
repbapuii «['0OpoX MOCEBHO

PackpeiBaTh coJepKaHUE TEPMUHOB U
MOHSITUMN: T€H, TEHOM, T€HOTHI, ()EHOTHTI,
XPOMOCOMBI, aJUIeNIbHbIE TeHBI (aJIJIeNHn),
rOMO3UTI0Ta, rETEPO3UTOTA,
JIOMUHAHTHBIN MPU3HAK (ren),
pPEIeCCUBHBIN mMpu3HaK (TE€H), 4YUCTas
JVHUS, THOPUIL.
[lepeuucnsatep U XapaKTEPU30BaATh
METOJIbl TE€HETUKU: THOPUIOIOT HUECKHM,
HUTOTE€HETUYECKHUIA,
MOJICKYJIAPHOT€HETUYECKUM;
JIOMUHAHTHBIE U PELIECCUBHBIE MTPU3HAKH
pAacCTEHUH U )KUBOTHBIX.

[Tonp30BaThCA T€HETUYECKOU
TEPMUHOJIOTUEH W  CUMBOJIMKOH
JUTS 3alIACU T€HOTUITHYECKUX CXEM
CKpEUIUBaHUS

57



denepanbHas padoyas nporpamma | buosorus. 10—11 kmaccer (6a30BbIN ypOBEHB)

6.2

3aKOHOMEPHOCTH
HacJIeJOBaHMsI
MPU3HAKOB.

Monorubpuanoe
CKpeIlMBaHUE

3aKOHOMEPHOCTHU HACJIeI0BaHUS
MPU3HAKOB,  YCTAHOBJICHHBIC I.
Mengenem. Monorubpuanoe

CKpeIllMBaHUE. 3aKOH €JUHOo00pa3us
rudpuI0B niepBoro nokojeHus. [Ipasuio
JOMUHUPOBAHUs. 3aKOH pacUICIIEHUs
NPU3HAKOB. [ MIIOTE3a YUCTOTHI FaMeET.

Ilonnoe u HENoHOE AOMUHHUPOBAHNC.

PackpsiBaTh cofiepKaHUe TEPMUHOB U
MTOHATHIA: MOHOTHOPUJIHOE
CKpelIMBaHHUE, dbeHoTunuuecKue
IPYIIbI, THOPUIOJOTUYECKUN METOJ,
YUCThIC JIMHUU, TOMUHUPOBAHUE TCHOB
(MoxHOe, HEeMOJHOE), paclIeIUIeHHe B
MOTOMCTBE.

OnuceIBaTh MCTOOUKY ITPOBCACHUS

JHemoncmpayuu:

llopmpemuwr: I'. MeHuens.

Tabauyvt u cxemovl: «MOHOTHOPHUIHOE
CKpEILMBAHUE U €T0 HUTOT€HETUYECKAS
OCHOBa», «3aKOH pacUICIJICHUS U €ro
LIUTOTCHETUYECKAs] OCHOBa», «3aKOH
YUCTOTBI TAMET.

Obopyoosanue:  MOACTU-ATTIINKAIINT
«MoHorubpugHOE CKpEIIIMBaHUE,
«HemnomHoe JIOMUHUPOBAHUE,
repbapuii «['0OpoX MOCEBHO

I'. MengeneM ONBITOB MO H3YyYEHHUIO
HACJIEJIOBAHUS OJTHOU Maphl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpeiBaTh  comepkaHUE 3aKOHOB
eauHooOpasusi  THOPUIOB  IEPBOTO
MOKOJIEHWS M 3aKOHA PAacCIICTUJICHHUS.

OOBSICHATH TUIIOTC3Y YHCTOTHI I'aMCT.
3anuceIBaTh CXEMBI MOHOFI/I6pI/II[HOFO

CKpCIIMBaHUAA, 00BACHATH €ro
MHUTOJIOTHYCCKUEC OCHOBBI M PCHIATH
IFCHCTUYCCKUC 3aJa4n Ha

MOHOTHOPUJTHOE CKpEIIMBaHUE
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6.3

HuruOpuaHoe
CKpEIIMBaHUE. 3aKOH
HE3aBUCUMOTO
HaCJe10BAHUS
MPU3HAKOB

JuruOpuaHoe CKpelmuBaHue. 3aKoH
HE3aBUCUMOTO HacJIeJJOBAHUs

IIPHU3HAKOB. L[I/ITOFGHGTI/I‘IGCKI/IG OCHOBBHI

I[I/IFI/I6pI/II[HOFO CKpCIIBaHMA.
AHaﬂH3prmmee CKpCHIINBAHUC.
Hcnons3oBaHue AHAJIIM3UPYIOUICTO
CKpPCIIUBAHUA JJIA OIIpCACIICHUA

TE€HOTHUIIA OCOOH.

Hemoncmpayuu:

Ilopmpemuwi: I'. Mennens. Tabauyst u
cxemul: «JlurudpuaHoe
CKpenuBanuey, «lluromornyeckue
OCHOBBI IUTUOPUIHOTO
CKpEIIUBAHUS.

Obopyoosanue: MOJICTb- alITAKAIUS

«JluruGpuaHOE CKpEITUBAHMECY

PackpeiBaTh copepxkaHue TEPMHUHOB U
MOHSATUN: JUTHOPUIHOE CKpeIMBaHUE,
AHAIM3UPYIOLIEE CKpELIUBaHUE.
OmuceiBath onbeITel I'. Mengens  mo
W3YYEHHUIO HACIENOBaHUSA JBYX Iap

IMPU3HAKOB y ropoxa ITIOCCBHOTIO.

PackpsiBaTh CoZlepKaHUE 3aKOHA
HE3aBUCUMOI0 HACJIeI0BaHUs
IIPU3HAKOB. [IpuMeHsTh

MaTEeMaTHUYECKUIl pacyeT ¢ MOMOIIbIO
METOJIa IIEPEMHOKEHUSI BEPOATHOCTEN U
3aliCh C TMOMOIIBI0 (HEHOTUITUYECKUX
paayKajIOB pPACILICIUICHUS IPU3HAKOB Y
MOTOMKOB 110 (D€HOTUIY U TEHOTHITY.

3anuchIBaTh CXEMbI JUTHOPHIHOTO

CKpEUIUBaHMUS, O0OBSICHATH ero
[UTOJIOTUYECKUE OCHOBBI W PpPEIIATh
IF€HETUYECKUE 3aJlaui Ha JUTHOPUIHOE
CKpElIMBaHUE
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6.4

CruensieHHoe
HaCJIEIOBAHHE
MIPU3HAKOB

CuenuieHHOE HaclleJOBaHUE TPU3HAKOB.
Pabora T. Moprana no cuernjieHHOMY
HaclenoBaHUIO TreHoB. Hapymienue
CIETJIEHuS] TEHOB B  pe3yibTare
KPOCCHHIOBEpa. XpOMOCOMHAs TEOpUs
HACJIeICTBEHHOCTH.

['eneTnyeckue KapThl.
JHemoncmpayuu:

Ilopmpemuwi: T. Mopras.

Tabnuyvr u cxemvi: «Meiio3y,
«I"eHeTHUECKUE KapThl PACTEHUH,
YKUBOTHBIX U YEJIOBEKaY,
«B3aumMoaeicTBrE aJIETbHBIX T€HOBY.
Obopyoosanue: MUKpoIpeniapaT
«/Ipo3odmiay (Hopma, MyTaruu OPMBI
KpPBUIbEB U OKPACKH TeJa), MUKPOCKOII,
Mozenb-anmunkanus «llepexpéct
XpOMOCOMY.

Jlabopamopnusie u npakmuueckue
paoombol:

Jlabopatopnas padota Ne 5.
«3yuenue pe3ysbTaToB
MOHOTHOPUTHOTO ¥ JTUTHOPUTHOTO
CKpEIIBaHUS

PackpeiBaTh conepxaHue TEPMUHOB U
IIOHATUM: CLIETUICHHOE HACJIE0BaHUE
PU3HAKOB, PEKOMOMHAIUS T€HOB,
T€HETUYECKHUE KAPThI XPOMOCOM,
MOpraHu/a.

HaspiBaTh OCHOBHBIE TIOJIOKEHUS
XpPOMOCOMHOM T€OPUHU
HacaeacTBeHHocT 1. Moprana;
packpsIBaTh coqepkanue padotsr T.
Moprasa 1o cuenjieHHOMY
HACJICIOBAaHUIO T€HOB U IIPUYUHBI
HApyILIECHUs CLEIUIEHUS MEXIY T€HaAMH.
3anuchIBaTh CXEMbI CKPEIIUBAHUS TPU
CIICTUICHHOM HaCJIEJI0OBAHUH, OOBSICHATh
MPUYMHBI PeKOMOUHAIINY TE€HOB,
ONPEAEHATh YNACIIO IPYMIT CLETUICHUS
I'€HOB; pEUIaTh TEHETUYECKHE 3a/1a4M Ha
CLCIUICHHOE HACJIEI0BAaHUE
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y 1p030(HIIBI HA TOTOBBIX
MUKpOTIperapaTax»

6.5

I'enetuka mnomna.
HacnenoBanue
MPU3HAKOB,
CIETIJICHHBIX C ITOJIOM

['eneruka oJa. XpOMOCOMHOE
ompeAereHue 1noja. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['oMoramMeTHbie U
reTeporaMeTHbIE OPraHU3MBbl.
HacnenoBaHue npru3HakoB, CIEIIICHHBIX
C oJIoM. /lemoncmpayuu:

Ilopmpemuwi: I'. Mennens, T. Mopras,
H.N. BaBunos.

Tabauywl u cxemol: «I'eHETHKA T10JIaY,
«3aKOHOMEPHOCTHU HacJieI0BaHusl,
CLIETUIEHHOTO C TIoJioM», «KapuoTurbl
YeJI0BEKa U KUBOTHBIX)

PackppiBaTh CcOAEpKAHUE TEPMUHOB H

ITOHATUM: XPOMOCOMHBIN Habop,

AYTOCOMHEI, ITOJIOBBIC XPpOMOCOMEI,

TOMOTaMETHBIA II0JI, TE€TEPOTraMETHBIN
T0JI, CLEIUIEHHOE C IT0JIOM HaCJIeI0BaHUE
MIPU3HAKOB.

OOBSACHATD OUTOJIOTHYCCKHUE OCHOBBI
XPpOMOCOMHOI'O MCXaHHU3Ma OIIPCACICHUA
I10J1a y Pa3JINYHBIX OpraHu3MoOB.
CpaBHI/IBaTB 3aKOHOMCPHOCTH
HaACJICAOBAaHUA IIPHU3HAKOB, CICIICHHBIX
N HC CHOCINVICHHBIX C IIOJIOM. Pemats
IFCHCTUYCCKHUC 3aJa4YMd HAa HACJIICIOBAHHC
COCINNICHHBIX C IIOJIOM IIPHU3HAKOB
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6.6

N3MEeHUYBOCTE.
HenacinencrBennasa
U3MEHYUBOCTH

N3menunBoCTh. BBl H3MEHUMBOCTH:
HCHACJICACTBCHHAS U HACJICACTBCHHASI.
Posns cpenbl B HEHACHEACTBEHHOU
W3MEHUYHMBOCTH. XapaKTepUCTHUKA
MOAU(DUKAIIMOHHONW  W3MEHYMBOCTH.
BapuanuoHnHbIi psg U BaprualuMOHHAA
kpuBas. Hopma peakiuu npusHaxa.
KonnyecTBeHHble M KayeCTBEHHBIC
MPU3HAKK W HUX HOPMaA PEAKIUH.

PackpsiBaTh coznepkaHne TEPMHUHOB U

TMOHSITHM HU3MCHYHUBOCTD,
HaCJICACTBCHHAaA HU3MCHYHUBOCTD,
HCHACJICACTBCHHAA HU3MCHYUBOCTD,

MOI[I/I(i)I/IKaHI/IOHHaSI N3MCHYHUBOCTD,
BapHaHHOHHBIfI pan,
BapHallMOHHAA KpuBa“, IMPpU3HaAK,

BapHaHTa,

HOpMa pCaKiuu, KOJINYCCTBCHHBLIC H

Ka4CCTBCHHBIC IMPU3HAKHU.

CBoiicTBa MOAUGUKAITMOHHON Knaccudunuponats BU/IBI
W3MEHYUBOCTH. W3MEHYUBOCTHU U BBISABIISATH UX
Jlemoncmpayuu: OHMOJIOTHYECKHE 0COOEHHOCTH.
Tabauywl u cxemvi: «Bugbl ITepeuncisaTh CBOUCTBA

U3MEHUMBOCTHY, «MoaudukanonHas
U3MEHUYUBOCTHY.

Jlabopamopnysie u npakmuueckue
pabomut:

Jlabopatopnas padota Ne 6. «13yuenue
MOIU(PUKATMOHHOM W3MEHYHUBOCTH,
MIOCTPOCHHE BAPUAIIMOHHOTO psAla |
BAPUALIMOHHOW KPUBOW»

MOAU(UKAIIMOHHON HM3MEHYMBOCTH H
OOBSCHATH €€ 3HAUCHHE JIJIST OPTaHU3MOB.
Paznmuuats
Ka4eCTBEHHBIE  IPU3HAKHU; CTPOUTH
BAPUALIMOHHBIN  PsAJl, BapHALIHOHHYIO
KPUBYIO, BBIYMCIIATH CPEIHEE 3HAYCHHE
MpU3HAKA

KOJIMYECTBCHHBIC n

62



denepanbHas padoyas nporpamma | buosorus. 10—11 kmaccer (6a30BbIN ypOBEHB)

6.7

HacnencrBennas
U3MEHYUBOCTH

HaCHeI[CTBeHHaH, WJIW TCHOTUIINYCCKAasA
HU3MCHYHNBOCTD. KomOunaTuBHas

U3MEHYUBOCTh. MeHo3 ¢ II0JIOBOU

IpolecC — OCHOBA KOMOWHATHBHOM
U3MEHUYMBOCTH. MyrtanuonHas
U3MEHUYHBOCTb.

Knaccudukanms  myrauuii:  TeHHBIE,

XpPOMOCOMHBIE, TEHOMHBIE.
Yacrora 1 NpU4YMHBI MyTalUi.
MyTtarennbie  (pakTophbI. 3akoH
TOMOJIOTUYECKUX  PSAJIOB B
HACJIEICTBEHHOW M3MeHunBoCcTH H.
n. Basuiosa. Buesnepnas
HACJICICTBEHHOCTb U U3MEHUYHUBOCTb.
Hemoncmpayuu:

lopmpemuwi: I'. ne ®pus, H. 1. BaBuiios.
Tabauyvl u cxemovl: «MyTarmoHHas

PackpsiBaTh conep:kaHUE TEPMHUHOB U

MMOHSATHH: HaCJICACTBCHHAs
U3MEHYUBOCTbD, KOMOWHATHUBHASI
U3MEHYUBOCTbD, MYTallMOHHAs
U3MEHYUBOCTbD, MYTAaHT, MYTallHH:
T€HHBbIE, XPOMOCOMHBIE, TE€HOMHBIE;

MOJIUTIIION U, AHEYTUIOUIUS, MyTarcHsbl.
XapakTepu3oBaTh HACJIEICTBEHHYIO
U3MEHYUBOCTDH;, (HOPMYJIMPOBATH 3aKOH
TOMOJIOTHYECKUX PAIIOB B
HaclieacTBeHHOM m3MeHumBoctu H. .
BaBmiioBa u OOBSICHATL €r0 3HAYEHHE
JUTST OMOJIOTHH u CEJICKIIUH.
KnaccupunupoBath MyTaluu: TEHHbBIC,
XPOMOCOMHBIE, TCHOMHBIE U TTPUBOJAUTH
MIPUMEPHI MYy TaIlHAM.

OOBSICHATH IMPUYMHBI BOBHUKHOBCHHUA
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U3MEHUYUBOCTBY.
Obopyodosanue: MHUKPOCKOTI,
MuKpomnpenapat «Jpo3zodpunay (Hopma,
MyTallMi (OPMBI KpPBUILEB U OKpacka
Teja); KOMHATHBIE PACTEHUSI C MECTPO
OKpAaCKOM JIMCTHEB.

Jlabopamopnusie u npakmuueckue
pabomut:

JlaGoparopnas pabota Ne 7. «AHanus
MyTalMi y Apo30(GUIbl Ha TOTOBBIX
MUKpOITperapaTax»

MyTalui, poiib (aKTOPOB-MYyTarcHOB.
CpaBHHMBaTh BUIBI MYTAIlUi; BBISBISATH
IIPUYUHBI HACJIEICTBEHHON
U3MEHYMBOCTH, MCTOYHHKH MYTarcHOB
B OKpyXamwlei cpeae (KOCBEHHO).
XapakTepu3oBaTh BHESIZICPHYIO
HACJICJICTBEHHOCTh M H3MEHYHUBOCTh
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6.8

I'ereTnka ueoBeka

I'eneruka uenoBeka. Kapnorun
YeJI0BEKA.

OCHOBHEIC METOABI TCHCTUKH YCJIOBCKA:

IreHEeaJOTrnUCCKHM, OJIU3HCIIOBEIMH,
IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJICKYJISIPHO-T€HETUUECKHUH.
CoBpeMeHHOe oTpe/ieNieHUe TeHOTHUTIA:
MIOJITHOTEHOMHOE CEKBEHUPOBAHHE,
TCHOTUITUPOBAHUE, B TOM YHUCJIE C
nomoiso I11[P-ananu3a.
Hacnencreennbie 3a00/1eBaHHS
YyeJI0BeKa: FreHHbIe 00JIe3HH, 00JIe3HU C
HAaCJICCTBEHHOMN
MIPEPACIIONONKEHHOCTBIO,
XpoMOCcOMHBIe 0osie3Hn. CoMaTHYECKHE
Y T€HEepPATUBHbBIC MYTaIUU.

PackpbiBaTh conepxaHue TEPMUHOB U
IIOHATUM: KAPUOTHUII YEJIOBEKA,
LIUTOr€HETUYECKUN METON,
FeHECAJIOrNYEeCKUN METO,
POJIOCIIOBHBIE, OJM3HEIIOBBIA METO/I,
HACJIeICTBEHHbIE OOJIC3HHU:
(MOHOTEHHbIE, C HACJIeICTBEHHON
IIPEAPACIION0KEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETHYECKOE
KOHCYJIbTUPOBAHMUE.

[TepeuunciaTb 0COOEHHOCTH H3yUSHUS
TCHETUKHU YeJIOBEKa; IPUBOIUTH
IpUMEPBI HACJIEICTBEHHBIX 00JIC3HEH
YeJI0OBEKa, XapaKTePHU30BaTh METOIBI X
PO UIAKTHKN; 000CHOBBIBATH 3HAUCHUE
MEINKO-TeHETHIECKOTO
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CrtBosioBble KiIeTKU. [IpuHIMIBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKH,
NpOPUIAKTUKHU U JICYCHUSI TEHETUYECKUX
Oone3Hel. MeauKko-reHeTHYeCcKoe
KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEJIUIIMHCKON TEHETUKU B
MPEAOTBPAILCHUH U JICUCHUU
IreHETUYECKUX 3a00JIeBaHUI YEJIOBEKA.
Hemoncmpayuu:

Tabruywr u cxemot, «HacnegoBanue
pesyc-dakropa», «['eHeTrka rpymn
KPOBUY.

Jlabopamopnusie u npakmuueckue
pabomut:

[Tpaktuueckas padora Ne 2.

«COCT&BH@HHGIIaHaHHSPOAOCHOBHHX
YCJIIOBCKaA»

KOHCYJIbTUPOBAHUS.
BbIsSBIIATE U CpaBHUBATH MEKIY COOOM
JOMUHAHTHBIE U PELECCUBHBIE IPU3HAKU
4eJIOBEKA.

CocTaBiaiaTh u
POJIOCTIOBHBIE YEJIOBEKA

AHAJIM3UPOBATH

HToro yacoB 1o teme

8

Tema 7. CejieklIusi OPraHU3MOB, OCHOBbI OMOTEXHOJIOTHH
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7.1

Cenekuust Kak Hayka
U Tpolecc

Cenexuus Kak HayKa U Ipolecc.
3apoKIEHNE CEJIEKLIUU U JOMECTUKALUS.
Yuenne H. 1. BaBwioBa o0 wnesrpax
MHOrooOpa3zusi ¥ NPOUCXOXKIEHUS
KYJbTYPHBIX PACTCHHM.

LeHTpbl MPOUCXOKACHUS TOMAITHUX
KUBOTHBIX.

Copr, nopoza, mramm.

PackpsiBaTh conep:kaHUE TEPMUHOB
Y TIOHSATUM: CEJIEKIUs, COPT, IOPOJa,
IITaMM, JIOMECTHUKAIUS, 15030
OJIOMAallIHMBAHUE, LEHTPBI
MHOT000pa3usi W MPOUCXOKICHUS
KYJIbTYPHBIX
J)KUBOTHBIX,

pacTeHun 171
rudbpuan3anys,
HCKYCCTBEHHBIN 0TOOD.

JHemoncmpayuu:
H. H. Basunos.

Tabauyvt u cxemoi.: xapta «LleHTpbI

Ilopmpemur:

MHOT000pa3usi ¥ MPOUCXOKICHHUS
KYJIbTYPHBIX pacTeHun», «lloposbl
NOMAlIHUX KUBOTHBIX», «Copta
KYJIbTYPHBIX PACTEHHUIN.

Obopyoosanue: MYISDKH TIIOJIOB U
KOPHEIUIOAOB  JUKUX (GopM H
KyJIbTYPHBIX COPTOB  pacTCHUII;
repbapuii «CenbcKOX0351HCTBEHHBIS
pacTeHUs»

Ha3piBaTh W CpaBHMBAaTh OCHOBHBIC
STambl pa3BUTHS cenekuuu. M3narate
yuenne H. U. BaBwioBa 0 neHtpax
MIPOUCXOKIEHUS KYJIbTYPHBIX PACTCHUMH;
pa3inyaTth LIEHTPbl Ha KapTe MHpa,
CBA3BIBATH HMX MECTOMOJIOKEHUE c
oyaraMd BO3HUKHOBEHUS JAPEBHEHIINX
UBWJIN3AIHH.

CpaBHUBaTh COpTa  KYJIBTYPHBIX
pacTeHHii, MOPOJbI  JOMAITHUX
KUBOTHBIX U WX JHUKUX TMPEIKOB.
OneHuBaTth poOJIb  CEJIEKIUU B
o0ecrneYeHu PO I0BOJILCTBEHHOMN
0€30MacHOCTH YEJI0BEYECTBA
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7.2

MeTtoabl u
JNOCTVKECHUS
CEJICKLIUU PaCTCHUN
Y )KUBOTHBIX

CoBpeMeHHBIE  METOABl  CEJIEKIIHH.
Maccosbii 51 VHJVBUYJIbHBIN
OoTOOpbl B CEJIEKIIMH PACTEHUU U
KUBOTHBIX.

OneHka sKcTepbepa.

BJ'II/ISKOPOI[CTBGHHOG CKpCIINBAHUC —

uHOpuaAMHT. Yucras nuHus.
CxpelrBaHUe YUCTHIX JIMHUM.
I'eTeposuc, nnu rubpuaHas cuna.
HepoactBeHHOE CKpelMBaHuEe —
ayTOpUJIUHT. OTtnanénHas
ruopuIu3aIus u e€ yCIexu.

HckyccTBeHHBI MyTareHe3 M IMoJIydeHHe
MOJUTIIOUI0B. JIOCTHKEHUS CeIeKIIUn

PackpsiBaTh copepkaHue TEPMHHOB U
IIOHATUM: VICKYCCTBEHHBIN ot0op,
MaccoBbIi  OTOOp, MHIWBUIYaIbHBIN
0oTOOp, DJKCTEphEp, OJIM3KOPOJACTBEHHOE

CKpCUIMBAHUC, YUCTAA JIMHUA, TCTCPO3NUC,

HEPOJCTBEHHOE CKpeEllUBaHUE,
MCKYCCTBEHHBIN MyTareHes,
nonurionsibl.  CpaBHHBaTh  (OPMBI

HCKYCCTBEHHOTO0 0TOOpa (MaccoBOoro u
WHIUBUIYaJILHOTO), BUIBI

rubpuan3anuu (OJIU3KOPOICTBEHHON U
OTJIaJICHHOM), CIIOCOOBI  MOJYYCHHS
MMOJIUIUIONIOB.
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pacTeHUH, )KUBOTHBIX U
MUKPOOPTraHU3MOB.
Jemoncmpayuu:

Ilopmpemwvi: 1. B. Muuypun, 1. JI.
Kapneuenko, M. @. UBanos.
Tabnuyer u cxemwvr. «OTHaNeHHAs
rubpuauzanus», «PaboTel akagemMuka
M. ®. HsanoBay, «llomummounmusy.
Obopydosanue: MyNSKU TUIOAOB H
KOPHEIUJIOJOB  TUKUX  hopM |
KYJbTYPHBIX  COPTOB  pPAacTEHUH.
Jlabopamopnvie u npaxkmuyeckue
pabomut:

Okckypcusa  «OCHOBHbIE METOABI U
JOCTIDKEHUSI CENEKIIMU PACTEHUH U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
MJIEMEHHYIO bepmy,
COPTOWCTIBITATEIHBI YYaCTOK  WJIH
TEIUIMYHOE XO35IUCTBO)

IIpuBoauTe  mpuMeEpbl  IOCTUKEHUU

CEJICKLIUU PACTEHUM U )KUBOTHBIX
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7.3 | buoTexHoyiorusi Kak 1 buorexnomnorus KaK oTpacib | PackpeiBaTh cojep)kaHue TEPMUHOB U
oTpaciib NpOU3BOJCTBA. [ '€HHAasT  WMHXXEHEpUS. | MOHATUM: OUOTEXHOJIOTHUS, KJIETOYHAs
IIPOU3BOJICTBA Oranel co3nanusa pekomOuHanTHo JIHK | mHxkeHepusi, reHHas  HMHXKEHEpus,

U TpaHCTEHHBIX opraHu3moB. KiieTtounas | KJIOHUpOBaHUE, TpaHCTE€HHBIE
uHxeHepusa.  Kietounele  KyJabTyphl. | opranu3mbl, [MO  (reHeruuecku
MuUKpOKJIOHAIBHOE pa3sMHOXXEHUE | MOAU(DUIIMPOBAHHBIC OpTaHU3MBI).
pacTeHHUi. KnonupoBanue | XapakrepuzoBaTh OUOTEXHOJIOTHIO KaK
BBICOKOITPOTYKTUBHBIX OTpaciib MPOU3BOJICTBA, OCHOBHBIC
CEJTbCKOXO3SIMCTBEHHBIX ~ OPTraHU3MOB. | JOCTHKEHHUS OMOTEXHOJIOTUM B O0JACTH
DKOJIOTUYECKHUE U ITUIECKUE MTPOOJIEMBI. | MPOMBIILICHHOCTH, CEIBCKOT0 X035HUCTBA
I'MO - FCHETUYECKUA | U MEIULIUHBIL.
MOAU(PUITUPOBAHHBIE OPTaHU3MBI. [lepeyucnsaTe U XapakTepHu30BaTh
Memoncmpayuu: OCHOBHBIE METOJIBI U JOCTUKEHUS
Tabauyvr u cxemol: «OOBEKTHI OMOWHKEHEPHH.
onorexHojiornn», «Kmaerounsre OO6cyx)aTh SKOJIOTUYECKHE "
KYJIBTYPHI U KIIOHUPOBAHUEY, 3THYCCKHC ACIICKThI HCKOTOPBIX
«KOHCTPYMpOBaHUE U NIEPEHOC TEHOB, ucce10BaHuiI B obmacTn
XPOMOCOM OMOTEXHOJIOTUH (KJTOHMpPOBaHUA,
MCKYCCTBEHHOI'O  OIUTOJAOTBOPEHHS,
HaIIPaBJIEHHOT'0 U3MEHEHUS T€HOMAa U
CO3/]aHUSI TPAHCTEHHBIX OPTraHU3MOB)

Nrtoro yacos no teme 3

PesepBHOE Bpemst 1

OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOITPAMME
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11 KVIACC
HaumenoBaunue
Ne KomnuecTBo OCHOBHBIE BUIIBI NEATEILHOCTH
pa3aesioB U TEM [IporpammHoO€e coaepxxkanue
/1 4acoB oOy4Jaromuxcs
y4eOHOr0 mpeaMeTa

Tema 1. DBoJIOLIHOHHAA OUOJIOT U
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1.1

OBOJIIOIIUA U METOIBI
e€ U3ydeHus

[Tpenmoceuikn BO3HUKHOBECHUS
HBOJIIOIIMOHHON TEOPUH. DBOIOIIMOHHAS
Teopus v e€ MecTo B Ononoruu. BiusHue
ABOJIIOIIMOHHONW TEOPHH HA Pa3BUTHE
OWMOJIOTHY U IPYTUX HaYK.
CBueTENBECTBA IBOJIOUH.
[TaneoHTONIOTMYECKHE:
IIOCJICIOBATEIIBHOCTD MOSIBJICHUS BUJIOB
B IaJICOHTOJIOTUYECKOW  JICTOTIHCH,
NIepPEeX0THbIC (DOPMBI.
buoreorpadudeckue: CXOJCTBO |
paznmuuue GayH U GJIOp MaTEPUKOB H
OCTPOBOB. OMOpHOIOTHYECKHE:
CXOJICTBA W  pasiauuus SMOPHUOHOB
pa3HBIX BUIOB TO3BOHOYHBIX.
CpaBHUTEITHLHO-AHATOMUYECKUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYIMMEHTapHBIE OPTaHbl, aTABU3MBI.

MonekynsapHO-OMOXUMHYECKHE:
CXOJ/ICTBO MEXaHU3MOB
HACJICICTBEHHOCTH U OCHOBHBIX

PackpsIBaTh conepkaHne TEPMUHOB U
MOHATUW: DBOJIOLMS, IEPEXOIHbIC
bopMbl, (PUIOTEHETHYECKUE PSIbI,

BUOBI-DHACMHUKH, BUJBI-PCIIMKTEI,

3aKOH  3apOJIBIIIEBOTO  CXOJICTBA,
OMOreHETUYCCKH I 3aKOH,
FOMOJIOTUYHBIE W aHAJOTUYHBIC

OpraHbl, pPyJIUMEHTApHBIC OpTaHbI,
aTaBU3MBI.

[TepeuncnsaTh OCHOBHBIC 3Tallbl Pa3BUTHS
IBOJIIOLIMOHHON TEOPHH.
XapakTepu3oBaTh  CBUJCTEIHCTBA
IBOJIIOLIMHU:  TAJCOHTOJIOTUIECKUE,
ouoreorpaduyeckue,

AMOPHOJIOTHYECKHUE,
CpaBHUTEIIPHOAHATOMUYECKUE,
MOJIEKYJISIPHOONOXUMHUIECKUE.
[TpuBOIUTH IPUMEPHI TIEPEXOTHBIX (HOPM
OpPraHu3MoB, (UIOTEHETUIECKUX PSJIOB.

[TpuBoUTH POPMYIUPOBKH 3aKOHOB
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MEeTa0OJIMYECKUX MyTeH Y BCEX KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunueit, X. b. Jlamapk,
Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkens, @. Mromnep.
Tabnuyer u cxemvi: «Pa3Butne
OpraHUYecKoro Mupa Ha 3emiiey,
penbedHbIe TAOIUIBI  «3apOABIIIN
MTO3BOHOYHBIX KUBOTHBIX),
«APXEONTEPUKCY.

Obopyoosanue: ouoreorpaduyeckas
Kapta MuUpa; Koyulekus — «DopMbl
COXPAaHHOCTH MCKOTIA€MBbIX KUBOTHBIX U
pacTeHui»; BJIQJKHBIE Mpernaparsbl
«Pa3Butne Hacekomoro», «Pa3Butue
JIATYIITKH

OMOTre€HETHYECKOTO 1 3apOoAbIIICBOIO
CX0AacCTBAa
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1.2

Hcropus pazButus
npeacTaBieHuil 00
HBOJIFOLIUU

OBomonmonHas teopus Y. /lapeuna.
[Ipennocsuiku BO3HUKHOBEHUS
napBuHu3Ma.  JIBwKymue — CUIIbl
JBOJIIOLIMA  BUJIOB 110  [lapBunHy

(M30BITOYHOE PA3MHOXKEHUE npu

OTPaHUYCHHOCTHU pecypcoB,
HeompeaenEHHasl W3MCHYHBOCTD,
o6oproda 3a CYILIECTBOBAHUE,

€CTECTBEHHBIN 0TOOD).

CunTeTnyeckas TCOPUA 3BOJTIOIHNHN

PackpeiBaTh cojiep:kaHue TEPMUHOB U
MOHSTHUM : CACTEMATHKa, €CTCCTBCHHBIM
U HCKYCCTBEHHBIN oTOO0p.
XapaKkTepu3oBaTh OCHOBHBIE
ABOJIIOIIMOHHBIE WJICH, KOHICIMIUUA |
TEOPHUH; CPABHUBATH B3TJISA/Ibl HA BUJI U
somonuio K. JIlunnes, JK.b. Jlamapka,
Y. lapsuHa.

OIICHI/IBaTB BKJIazqg JIunues B pPa3BUTHUC
CHCTEMATHKHU U OOBICHITH MMPpUHOUIIBI
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(CTD) u e€ OCHOBHBIE TTOJIOKCHHUS.

Jemoncmpayuu:

llopmpemuwi: K. Jlunneinr, K. b. Jlamapk,
Y. lapBuH.

Tabauywvl u cxemol: «llomynsauumy,
«Kapra-cxema mapiuipyTa MmyTeniecTBUs
Y. HapBuna», «®Dopmbl OOpbObI 32
CYLLIECTBOBAHUEY, «EcTecTBEeHHbBIN
otbop»,  «MHoroobOpa3ue  COpPTOB
pactenuit», «MHoroo0pa3zue mOpPOA
KUBOTHBIX)

OuHapHOI HOMEHKJIATYPBI.
XapakTepu3oBaTb  COAEpPKAHUE U
3HAYCHUE 3BOJIIOIUOHHON KOHIIENIIUN

K. b. JlTamapka.

OueHuBaTh  €CTECTBEHHO-HAy4YHBIE U
COLIMAJIBHO- SKOHOMUYECKHUE
MPEANOCHUIKH BO3HUKHOBEHUS

ABOJOLMOHHON Teopun Y. JlapsBuHa.
PackpeiBaTh cozepkaHue 3BOTOLUOHHON
TEOpUHU

Y. J[apBuHa; cpaBHUBATh

HEOIPEACIEHHYI0O U  ONPEAECIEHHYIO
U3MEHUYMBOCTh,  €CTECTBEHHBIM W
HUCKYCCTBEHHBIN 0TOOP, (hOPMBI OOPHOBI
3a CyIIECTBOBAHHE.

OnuceIBaTh MOJI0KEHUS CUHTETUYECKON
teopuu 3Bomtonuu (CTI) U oOBACHATH
e€ 3HaYeHMEe 111 OMOJIOTUN
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1.3

Bun: kpurepuu u
CTPYKTYypa.
[Momynsums KakK
KaK JJIEMEHTapHas
€IMHHUIIA BHU1A

MukposBomonusa.  llomynsanmss  kak

CAHMHHIIA BUAA U DBOJIIOIIHUH.

Jemoncmpayuu:

Tabnuyer u cxemor: «llomynsmumy,
«MyTarnuoHHas U3MCHUYHBOCTB.
Obopyoosanue: MHUKPOCKOTI,

MuUKkporpenapat «JIpozoduia» (Hopma,
MyTalui (OPMBI KPBUIBEB W OKPACKH
Tena), Mojenb-anruinkanus «llepekpéct
XPOMOCOMY.

PackpsiBaTh cojiepxkaHue TEPMUHOB U
MOHSATUNA:  MHUKPOAIBOIIOLMS,  BUI,
KpUTEpUU BHUJA, apeaj, MOMmyJIsius,
reHooH, MyTaluu, KOMOUHAIIMU
T'CHOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATUYECKYIO SIUHUILY U
HEJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Boinensate kputepun Buja

(Mopdomoruueckuii, PU3MOTOTUUECKUH,

Jlabopamopnusie u npakmuueckue

pabomut:

Jlabopatopnas padora Ne 1. «CpaBHeHue
BUJIOB 1o MOP(OJIOTHYECKOMY
KPUTEPUIO»

OMOXMMHYECKHI, FeHETHUYECKUH,
AKOJIOTUYECKUH, reorpapudeckuii) u
MPUMEHSTh KPUTEPHUU I ONMCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOMYJISAIHNIO KaKk
CTPYKTYPHYIO €IMHUITY BUJA U
HBOJTIOITIH.

OnuchiBaTh MOMYJISIMIO O OCHOBHBIM
MOKa3aTeNsiM: COCTaB, CTPYKTypa
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1.4 | JIBmxkyiue CHUJIBI JIBxymiue cuibl (pakTopsl) SBOIIONMM | PackpbiBaTh cojiepKaHUe€ TEPMUHOB U
(3n1eMeHTapHbIC BUOB B mpupoie. MyTarmoHHbIH  TOHATHI: KOMOWHATUBHAS
(baKTOphI) IBOJIIOIUN npouece - KOMOMHATHBHAs | M3MCHYUBOCTH, MyTallMU, MyTallAOHHBI

VU3MEHUYUBOCTD. I10IMyIsLIMOHHBIE BOIHBI HPOHGCC’ HOMYAUHORHBIC - BOJHBL,
. Japeid TeHOB, U3OJSALUSI, MUTPAIHH.
M Apeii( reHoB. M30Ans 1 MMrpaius. XapakTepu3oBaTh 3JIEMEHTApHbIC
HAemoncmpayuu: (dakTOpbl  ABOJIOLMH: MYTAIlUOHHBIN
Tabauyvl u cxemol: «JIBUKYIIME CUITBI mporiecc, KOMOWHATUBHAS
SBOIFOLTANY U3MCHUYMBOCTD, ITONYJIIIMOHHBIC BOJIHBI,
npeiid TEeHOB, W30S, MUTPALUS.
YcraHaBnuBaTh

IIPUYMHHOCIIEICTBEHHBIE CBS3U MEXIY
MEXaHU3MOM M PE3YJbTaTOM JEHCTBUSA
JBUXKYIIUX CHUJI (371EMEHTapHBIX

(bakTOpOB) IBOIOIUU
1.5 | EcrecTBeHHbIli 0TOOD EcrtecTBeHHBIN 0TOOp — HampaBisoniuii| PackpeiBaTh cojiepkaHue TEPMHHOB U

1 ero Gopmbl

(baKTOp ABOIOLINH.

®dopMBI €CTECTBEHHOTO 0TOOpA.

MOHSTHN: €CTECTBEHHBIN 0TOOpP, OOpHOa
3a CyIIECTBOBAHHE.
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Jemoncmpayuu:
Tabnuyvt u cxemol: «EcTecTBeHHBIN
otbop», «bopb0a 3a cyiecTBoBaHUE)

OmnwuceBaTh MEXaHU3M JeCTBUS
€CTECTBEHHOTO 0TOOpAa.

XapakTepru3oBaTh (HOPMBI ECTECTBEHHOTO
oT0opa (IABUKYILUMA, CTAOUITU3UPYIOIIHH,
JTU3PYNTUBHBIN) U CPABHUBATH X MEXKIY
co00ii.

XapaktepuzoBatb  0OppOy 3a
CYIIICCTBOBAaHWE ¥ CpaBHHUBATh €&
BUBI (MEXKBUIOBAsI, BHYTPUBUIOBAS,
ooprba ¢ HEeOJIaronpusTHEIMU
(dakTOpaMu BHEIIHEH cpelibl)
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1.6

PesynbTaTel
HBOJTIOLINU:
MPUCTIOCOOJIEHHOCTh
OpPTraHU3MOB U
BU1000pa3oBaHme

[IprcnocoONeHHOCTh  OpraHU3MOB
KaK pe3yJbTaT 3BoJitouuu. [Ipumepsl
PUCTIOCOOJICHUM Y OPTaHU3MOB.
ApomMopd03bl ¥ HaAHOATANTAIIH.
Bun u BugooGpaszoBanue.

Kpurepun Buga. OcHoBHbIE (HOPMBI
BUJI000pa3oBaHusi: reorpapuyeckoe,
9KOJIOTHYECKOE.

Hemoncmpayuu:

Tabnuyel u cxemol:
«IIpucnocoOIeHHOCTh OPTaHU3MOB,
«["eorpaduueckoe Bu1006pa3oBaHue»,
«DKOJIOTUYECKOE BUI00OPAa30BAHUEY.

Obopyoosanue: KOIICKIUS
«IIpumepsbl 3aUTHBIX
IIPUCITIOCOOJICHUH Y KUBOTHBIX»,

PackpriBaTh comepkaHWe TEPMHHOB U
MOHSITHIA: IPUCTIOCOOJIEHHOCTD,
MOKPOBUTEIICTBEHHAS u
npeaocTeperaomnias OKpacka,
MacCKHPOBKa, BU/1000pa30BaHMUE.
OnuchiBaTh MEXaHW3M BO3HUKHOBEHUS
pUCTIOCOOICHUH y OpraHU3MOB.
BBISBISTH 110 M300paKeHHUSIM, Ha JKUBBIX
1 GUKCHPOBAHHBIX Tperaparax mpuMepbl

PUCTIOCOOJIEHHOCTH pacTeHui u
’KUBOTHBIX K YCJIIOBUSIM CPEJIbl OOUTaHU,
JTIOKa3bIBaTh OTHOCHUTEBHYIO
11e1eco00pa3HOCTh PUCTIOCOOJICHUIA.
XapakTepu3oBaTh CIOCOOBI u
MEXaHU3MBI BUI000pa30BaHUs;

OIINCBIBATb U CPAaBHUBATb OCHOBHBIC
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KOJIJICKITUST HACEKOMBIX C Pa3IMYHBIMU
TUNIAMU OKpPAaCKW; HA0oOp IUIOJOB H
CEMSTH.

Jlabopamopnusie u npakmuueckue
paoombul:

JlaGoparopnas pabota Ne 2. «Onucanue
IPUCTIOCOOJIGHHOCTH OpTraHu3Ma H ee
OTHOCHTEIIBHOTO XapaKTepay

(hOpPMBI KOJIOTHYECKOTO U
reorpauueckoro BU1000pa3oBaHUs

1.7

HaHpaBHGHI/IH " IIyTHU
MAaKpO3BOJIOIIHNH

MakposBosronus.

dopMbl IBONTIONIUN: PUTIETHIECKAS,
JMBEpPreHTHAas, KOHBEpIreHTHasl,
napauienbHas.  HeoOparumocTs
sBotonnu. IIpoucxoxxaeHne  oOT
HECICIIMAIM3UPOBAHHBIX TMPEJIKOB.
[Iporpeccupyromas crienyanu3aus.
AJlanTUBHAs pajuaIiusi.
Hemoncmpayuu:

Ilopmpemuwi: A. H. CeBeploB.
Tabnuyel u cxemovl: «K ApoMophO3bI»,
«Monoamanramuny, «O0mas
JereHepanus.

Obopyoosanue: Monenb «OCHOBHBIC
HaIIpaBJICHUS ABOIONHAMNY; 00bEMHAs

PackpriBaTh cojepkaHue€ TEPMUHOB U
ITOHSATHM: MAaKpOdBOJIIOL U,
¢durorenes, OMOJIOrHYECKU Tporpecc
" perpecc, apoMopdo3,
uanoaanTanys, oomas JereHeparus,
aZanTUBHAS paJvalusl.
Xapaktepu3oBaTh (DOPMBI SBOITIOIUH.
BrisBisaTe apoMopdo3sl 1
UaMoaJanTaluy y pacTeHUN U
YKUBOTHBIX.

CpaBHUBaTh OMOJIOTHUECKUI MPOTPECC U
OmoJIOTHYeCKU perpecc, apoMopdo3s,
UIM0aJaNTaIldI0 ¥ OOITYIO

JIeTCHEPAIIHIO.
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Mozenb «CTpoeHne TOJI0BHOTO MO3ra
MO3BOHOYHBIX)

BpIsSBAATH B3aUMOCBA3U MEXKIY Iy TAMU
M HalpaBJICHUAMU HBOJIIOLHUU y
PACTEHUM U JKUBOTHBIX

Hroro yacoB mo teme 9

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HM HA 3eMJie
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2.1

Hcrtopus xu3Hu Ha
3eMJie 1 METOJIbI €&
W3y4CHUS.
I'unoresnl
MPOUCXOXKACHUS
’KU3HU Ha 3eMiie

JloHayuyHbIE TpECTABICHHUS 0
3apoKaeHuu  Ku3HU.  HayuHble
TUIIOTE3bl BOBHUKHOBEHHMS )KU3HU Ha
3emiie: abMOreHe3 1 MaHCIepMHUS.
XUMHUYECKast 3BOJTIOIIHUS.
AOUOTEHHBIN CHHTE3 OpPraHWYECKUX
BEIIIECCTB u3 HEOPraHUYECKHUX.
DKCIMEPUMEHTAIBHOE MOITBEPKICHUE
XUMHUYECKOU IBOJIIOIINH.

HadvanpHbie 3Tambl  OMONOTHYECKOMH
sposoruu.  ['mmoreza PHK-  wmwpa.
dopMHupoBaHUE MEMOPAHHBIX CTPYKTYP
u BO3HUKHOBEHHE MPOTOKJIETKH.
IlepBbie KIETKM W HUX DBOJIOLMS.
@opMUPOBAHME  OCHOBHBIX  TPYMI
JKUBBIX OPraHU3MOB.

Hemoncmpayuu:

llopmpemur:

®. Penm, JI. ITactep, C. Mumnep,

A. W. Onapum, I'. FOpu.

Tabnuyst u cxemol: «BO3BHUKHOBEHUE

CoaHEYHOM CHCTEMBIY,

PackpbiBaTh conepkaHue TEPMUHOB M
NOHATHI: KpealuoHu3M, aOHuoreHes,
BUTAJIM3M,  TAHCHEpMHs,  OHOMO33,
KOaIllepBaThl, MPOOMOHTHI, CHMOUOTCHE3.
XapakTepu3oBaThb METOJbI W3YUYCHUS

HCTOPUYICCKOTO mponuIoro 3emJu.

Hepe‘II/ICJ'ISITB OCHOBHBIC OTallbl
XUMHYECKOU )41 OMOJIOTHYECKOM
SBOJJIFOIIHH.

W3narate conepkaHue TUIIOTE3 U TEOPUi
BO3HUKHOBEHUSI JKW3HM Ha  3emJe
(kpeanmoHu3Mma, CaMOITPOU3BOJIBLHOIO
3apOKICHUS (CIIOHTaHHOT0),
nancnepmuu, runore3sl PHK-mupa).
OmnuceiBath 3kcniepuMenTsl C. Muiepa
u I'. FOpu no nonydyeHnto OpraHuuYecKux
BEIIECTB U3 HEOPraHUYECKHX NYTEM
aOMOTeHHOTO CHTE3a
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«Pa3BuTHE OpraHMYECKOro MHpPaY,
«PacturenpHas knetka», « KuBorHas
KJIETKA, «IIpokapuornueckas
KJIETKa»
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2.2

OCHOBHBIE ATAIIbI
SBOJIIOINHI
OpraHUYeCcKoro Mupa
Ha 3emiie, pa3BUTHE
YKU3HM TI0 dpaM U
nepuoaam

PazButune xxu3Hu Ha 3eMiie 1O 3paM U
nepuogam. Karapxeil. Apxeiickas u
npoTepo3orckas 3psbl. [laneo3oiickas
9pa u e€ mepuoabl: KEMOPUNCKHUIA,
OPIOBUKCKUH, CUITYPUHUCKUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
IIEPMCKHM.

Me3so3o0iickas 3pa U €€ nepuosl:
TPUACOBBIM, IOPCKUN, METOBOM.
Kaitno3oiickast spa u €€ nepuoibl:
11aJ€0r€HOBbIN, HEOTCHOBBIN,
AHTPOITOT'€HOBBIM.

XapakTepucTuKa KiimMmara u
re0JIOTHYECKUX IPOLIECCOB.
OCHOBHBIE 3Tallbl HBOIOLHUH
PACTUTENBHOIO U )KUBOTHOTO MUPA.
Apomopdo3bl Y pacTEHUN U
KUBOTHBIX. [IosiBIIeHUE, pacuBeT u
BBIMUPAHUE TPYII KUBBIX

OpTraHU3MOB.
Hemoncmpayuu:

Tabnuyvst u  cxemwvl:  «Pa3Butne
OPraHUYECKOro MHpa,
F€OXPOHOJIOTUYECKAs Ta0JINIIA;

PackpeiBaTh cogepkaHue TEPMUHOB
Y MIOHATHUM: D0H, 3pa, EPUO],
apoMoph03bl, UaUOAJANTAllUU. 3HATh
MIOCJIEI0BATEIBHOCTh JOHOB:
KaTapxewu, apxeu, IpoTEPO30H,
dhanepo3oit; op: apxeickas,
IIPOTEPO30MCKAsl, NIAJICO30UCKas,
M€E3030MCKasi, KAMHO30MCKas; IEPUOJIOB:
KeMOPUHCKUIA, OpPJIOBUKCKHUH,
CUJIyPUNCKUH, I€BOHCKUH,
KaMEHHOYTOJIbHBIM, IEPMCKUH,
TPUACOBBIN, FOPCKUHN, MEJIOBOM,
ITaJICOT€HOBBIM U HEOT'€HOBBI,
AHTPONIOT€HOBBI.

XapakTepu30BaTh OCHOBHBIC
COOBITHSI B pa3BUTHH OPraHUYECKOTO
MHpa I0 3paM | Iepruoaam
T'COJIOTHYCCKON HCTOPUH; ITATIBI
Pa3BUTHS PACTUTEIBHOTO H
’KUBOTHOTO MHpa. BeiienuTh
TJIaBHBIC apOMOP(H 036l PACTEHUH U
KUBOTHBIX. CpaBHUBATh MEKTY
co0oil mpeacTaBuTEICH
CHUCTEMAaTHYCCKUX TPYIIIT
OpPraHW3MOB, BBISIBIIITh Y€PThI
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KoJuleKuuss  «@POpMbl  COXPAaHHOCTH YCIIOKHEHUS U IPUCTIOCOOJIEHHOCTH

HCKOIIA€MBbIX KUBOTHBIX U PACTCHUIN».
Jlabopamopnusie u npakmuueckue
paoombul:

K YCJIOBUAM KHU3HU
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[Ipaktuueckas padora Ne 1. «3yuenue
UCKOIIAEMBIX OCTaTKOB pAaCTEHHU W
KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcusi «IBOJIOIMUS OPraHUYECKOTro
Mupa Ha 3emuie» (B
€CTECTBCHHOHAYYHBIN 5810
KpaeBeTYeCKuil My3ei)

2.3

CoBpemenHas
cucrema

OpraHn4YCCKOIro Mupa

Cucrema OpPraHu4YCcCKOro Mupa Kak
OTPAKCHUC SBOJIFOIINH. OcCHOBHEIC
CUCTEMATUYICCKUC I'PYIIIIBI OPTaAaHNU3MOB.

Hemoncmpayuu:

Tabnuyer u  cxemvl: «CoBpeMeHHas

CUCTEMA OPIraHUYICCKOI0O MUpPa»

PaCKpLIBaTL COACPIKAaHUC TCPMHHOB U
TTOHSITHUM CUCTCMATHUKA, HCKYCCTBCHHAA 1N
CCTCCTBCHHAA KJIaCCI/I(I)I/IKaIII/I}I, 6I/IHapHaSI
HOMCHKIJIATYpPa, IMPUHIUAII
HCPAPXUIHOCTH.

XapakTepu30BaTh COBPEMEHHYIO CUCTEMY
OpPraHUYeCcKOro MUpa
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2.4

DBOTIOLNSA YEJIOBEKA
(a"nTpomoreHes)

DBOJIIOLMS YEJIOBEKA. AHTPOIOJIOTUS
KaK HayKa. Pa3BuTue NpencTaBiIeHui o
MPOUCXOXKJAEHUHU YeIOoBeKa. MeToasl
M3ydeHus: aHTponorenesa. CxoAcTea u
pa3nuus yeaoBeKa U KUBOTHBIX.
CucremMaTnyecKoe MOJI0KEHUE YETIOBEKA.
Jemoncmpayuu:

Iopmpemuwi: Y. Jlapun. Tabauywvl

u cxemvl: «CpaBHEHUE
QHATOMUYECKHUX YEPT CTPOCHUS
YeJioBeKa M YeJI0BeKOOOpa3HbIX
00e3bsHY.

Obopyoosanue: CIICTIKH WIn
N300pakeHUs KAMEHHBIX OpYy I

PackpsiBaTh conep:kaHue TEPMHUHOB U
ITOHATUM: AHTPOIIOJIOT U,
AHTPOIIOT€HE3, YEJIOBEK  pPa3yMHBIN
(Homo sapiens), mnpsAMOXOXkACHUE,
BTOpasi CUTHAJIbHAsI CUCTEMA.
[lepeuncnsaTe 3aaa4u aHTPOIIOJIOTUH,
ATaIbl CTAHOBJIEHUS U PAa3BUTHS
MPEACTABIECHUN O TPOUCXOKIECHUN
YyesioBeKa.

N3narate  OCHOBHBIE  IOJOKEHUSA
teopun Y. JlapBuHa, KpPUTHYECKU
OLICHMBATh HEHAYYHYIO HH(POPMALIHIO
O TMPOMCXOXIEHUU YeJIOBEKa. 3HaTh
CUCTEMATHYECKOE TOJIOKEHNE

NIEPBOOBITHOTO YEJIOBEKA: KaMHHUOIICPHI,
pyOuna, ckpebia

Buga Homo sapiens, mepeyucisiTh €ro
MOP(}OJI0ro-aHaTOMHYECKHE TPU3HAKU
pa3HOro ypoBHS (THII, KJIacc, OTpsia H
zp.).

YCTaHaBHHBaTB YCPThI cxXoacTBa J5!
paBJ’IHIII/Iﬁ YCJIIOBCKA u KNBOTHBIX.

OOBICHAT, M OLIEHUBATHL 3HAUYECHHE
Hay4YHBIX 3HAaHUH O TMPOUCXOXKICHUU
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YeJIOBeKa JUI MOHUMAaHUs MECTa M POJIH
4eJI0BeKa B IPUPOJIC
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2.5

JIBmKy1ne Cuibl

(pakropsr)
aHTPOIIOreHe3a

JBrxyniue CHJIBI (pakropsrl)

AHTPOIIOreHE3a. Hacnencrennas
U3MEHUYUBOCTb U €CTECTBEHHBIN 0TOOP.
OOG11eCcTBEHHBIH o0pas3
opyaui TpyAa,
MBIIUIEHUE, peub. /lemoncmpayuu:

JKU3HH,
U3rOTOBJIEHUE
Tabnuyet u  cxemvi:  «CpaBHEHUE
AHATOMHYCCKHMX YePT CTPOCHUS YEJIOBEKA
u YeJI0BEKOOOPa3HBIX 00€e3bsIHY,

«OCHOBHBIE MECTa MaJICOHTOJIOTHUYECKUX

HAXOJ0K IPEJIKOB COBPEMEHHOT0
YeJI0BEKa.

OO6opylioBaHUE: MYJISIKH
«IIpoucxoxaeHue YeJioBeKa

(MasI€OHTOIOTUUECKHUE HAXOIKH )»

PackpbiBaTh cojepkaHne TEPMUHOB U
NOHATHI: (HaKTOpPhl AHTPOIOTEeHE3a,
IpPyNIOBOE COTPYJHUYECTBO, pEYb,
OpyJuiiHast NesTeNbHOCTb,
MOJIUMOP(PU3M.

XapakTepu30BaTh JBUKYIIHE CUITBI
(dakTophI) aHTPONOTEHE3A:
OMOJOTHYECKHE H  COIMAJIbHBIC,
CpaBHHMBATh UX MEKIY COOOM
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2.6

OCHOBHEBIE CTagnuu
SBOJIIOIIAH YEI0BEKA

OCHOBHBIC CTaJIMU ¥ BETBH DBOJIIOINHU
YEeJIOBEKA: aBCTPAIONUTEKH, HenoBek
yMelnbl, YenoBek MNpsIMOXOAALINN,
YemoBek HeaHIepTaIbCKUN, YenoBek

pa3syMHBII  COBPEMEHHOIO  THIIA.
Haxonkn  HckonmaeMbIX — OCTAHKOB,
BpeMsi  CylIeCTBOBaHUS,  00JacThb

pacnpocTpaHeHusi, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HH, OPY/IUS.
Hemoncmpayuu:

Tabnuyer u cxemvi: «OCHOBHBIE MecCTa
NaJICOHTOJOTUYECKUX HAXOJO0K MPEIKOB
COBPEMEHHOI'0 YEJI0BEKaY,

«/lpeBHEWIIME  JTOON, «/IpeBHue
moan», «IlepBble COBpEMEHHBIE JTHON.

OO0opylioBaHUE: MYIISIKH

«IIpoucxoxaeHne dYenoBeka» (OIOCTHI
aBCTpaJIONUTEKA, MATEKaHTpoOIa,
HeaHJiepTaiblia, KpPOMaHbOHIIA);
CIETIKU WM HW300paKeHUs] KaMEHHBIX
opynuii  TIEpBOOBITHOTO  YEJIOBEKA:
KaMHHYOTITIIEPHI, pyOmIa, ckpedia

PackpeiBaTh conepkanue TEPMUHOB U
TOHATUN: aBCTPAJIOINHUTEK, YEIOBEK
YMEIIbIM, YEIOBEK NPAMOXOMISIINM,
HEaHJIepTaJELL, KpPOMaHbOHEI,
HCOJIMTUYCCKAas peBOIOLHS,
nepBOOBITHOE UCKYCCTBO.

XapakTepru3oBaTh U CPAaBHUBATb MEXKIY
cOOOM OCHOBHBIE CTaJUU DBOJIIOIUH
YEJIOBEKA: XPOHOJIOTUYECKUU BO3pacT,
apeai pacpoCTpaHEeHus, 00BEM
TOJIOBHOTO MoO3ra, o0pa3 >KU3HH |

opyaus Tpyaa
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2.7 | YenmoBeueckue pachl 1 Uenoseueckue  pacel.  OCHOBHBIE PackpeiBaTh copepxkaHHE TEPMUHOB
u MIPUPOIHBIE OOJIbIINE pachl: €BpOICOUTHAS M TOHSTUM: pachl, PpPACOTCHE3,
aJanTanyy 4eJI0BeKa (eBpasuiickas), HErpo- COIIMAJIITAPBUHU3M, pacusm,
aBcTpajoujHasi  (9KBaTOpUajbHas), MeTucaumsi.  XapakTepu3oBaTb U
MOHTOJIONTHAS (a3marcko- CpaBHUBATH Mpe/ICTaBUTEIICH
aMepuKaHCKasi). YeJI0BEYECKHUX pac,
UepThl MPUCTIOCOOJIGHHOCTH | paCKpbIBaTh TMPUYUHBI U MEXaHU3MBbI
MPEJCTABUTENICH YETOBEUECKUX pac K | pacOreHe3a, MEepeyucliaTb W NPUBOAUTH
YCJIIOBUSIM CYIIECTBOBaHUS. EAWHCTBO | mpuUMephl MPUCIOCOOJEHHOCTH YeIOBEKa
YeJIOBEYCCKUX pac. Kputuka |k YCIOBUSIM Cpenpl, IpUMEPbI
COILMAJIBHOTO JIAPBUHU3MA U pacu3Ma. MIPUCTIOCOOUTENIPHOTO 3HAYCHHS PACOBBIX
Jemoncmpayuu: MIPU3HAKOB.
Tabauywl u cxemwi: «YenoBeueckue Jloka3plBaTh €AWHCTBO BHJa Homo
pacb» sapiens, Hay4YHYI0 HECOCTOSTEIBbHOCTH
pAaCOBBIX TEOpUM, UAECH COLMAIBHOTO
JIapBUHU3MA U pacu3ma
Hroro yacos o TeMe 9

Tema 3. Opranusmbl 4 OKpyKawIIas cpena
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3.1 | Okonorus kak Hayka DKOJIOTUS KaK HayKa. 3a/1aud U pas3aensl | PackpeiBaTh copep:kaHue TEPMUHOB U
9KOJIOTUH. MOHSATUIA: JKOJIOTHS, IIOJIEBBIE
MeTo1bl 5KOJIOTUYECKUX UCCIEOBAaHUN. | HAOMIOACHMS, AKCIEPUMEHTHI,
DKOJIOTHYeCKOe MHPOBO33PEHUE | MOHUTOPHUHI  OKPYXKAKOLIEH  Cpensl,
COBPEMEHHOI0 YeJoBeKa. | MOACIUPOBAHMUE, JKOJIOTUYECKOE
emoncmpayuu: MUPOBO33PECHHUE.
TIlopmpemuwi: A. I'ymboabaT, K. IlepeunciaThy 3amadyd  JKOJIOTUM, €€
@. Pyube, . [ekKels. pa3zienibl U CBA3U C APYTMMH HayKaMHU.
Tabnuyer u cxemwr: xapta «llpuponnbie XapaKTepu30BaTh . MCTOZBL
30HEI 3eMIIIY HKOJIOTUYECKUX UCCIEA0BAHUN

3.2 | Cpenbl obuTanus u Cpenbl 0OMTaHUs OPraHU3MOB: BOJIHas, | PackphiBaTh copepaHue TEPMHUHOB

IKOJIOTUYECKHE
(bakTophI

HAa3C¢MHO-BO3yIITHAA,

BHYTpH-
DKonoruyeckue QPakTopsol.

ITOYBCHHA,

OpraHnU3MCHHAasI.

Kiraccuduxanuys 3K0J10ru4ecKux

U TOHATHI: cpema  OOUTaHMS,
IKOJIOTUICCKUE (dakTopsI,
OMOJIOTHYECKUT OTITUMYM,

OTPaHUYMBAIOIIAN (JIIMUTUPYIOIIUIA)
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(dbakTOpoB: abUOTHYECKHUE, OMOTUYECKUE U
AHTPOIIOTE€HHBIE.

JIEHCTBHE PKOJIOTUUYECKUX

(GhaKkTOpOB HA OPraHU3MBI.
Hemoncmpayuu:

Tabauywvl u cxemol: «Cpebl OOUTAHUS
OpTraHU3MOBY

daxTop.
XapakTepu3oBaTh yCIOBUS cpen
oOuTaHus OpPraHU3MOB;

KJaccu(UIMPOBaTh U XapaKTepU30BaTh
sKoJIOrMuecKkue (GakTopbl: a0MOTHUUYECKHE,
OnoTHYecKue u AHTPOINOT€HHBIE.
OnuceiBaTh JACMCTBHE 3KOJIOTMUYECKHUX

baxkTopoB Ha OpTraHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS u KU3HEICITCILHOCTH

pacTCHU M IKUBOTHBIX pa3HBIX Cpe
oOuTaHusd
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3.3

AOunoTuueckue
(dakTopbl

Abuotnueckue (bakTophl: CBET,

TeMneparypa, BJIQKHOCTb.
doronepuoausm.lIpucnocobnenus
OpPraHu3MOB K JCHUCTBUIO a0UOTUYECKUX
dakTopoB. buosornueckue puTMBI.
JHemoncmpayuu:

Tabauywvl u cxemor: «DoTONIEPUOTUZMY.
Jlabopamopnusie u npakmuueckue
pabomut:

JlaGopartopnas padota Ne 3.
«Mopdomoruueckue OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS».
JlaGoparopnas padota Ne 4. «Bnusinue

CBETa Ha POCT M Pa3BUTHE UYEPEHKOB
KoJIeycay

PackprsiBaTh conep:kaHne TEPMUHOB H
NOHATHI: abuoTudeckue (HakTophl,
dboTonepurou3M, OUOJIOTTIECKUE
PHUTMBEI.

AHaIu3upOBaTh IeficTBUE CBETa,
TEMITepPaTypPhl, BIAKHOCTH HA OPTaHU3MbI
" MIPUBOJIUTH IPUMEPBI
MIPUCTIOCOOJICHHOCTH
[TpoBOUTH OHONOTUYCCKUE HAOIOICHNUS
1 opOpMIISITE PE3YNIBTATHl TPOBEAEHHBIX
HaOJIIOIEHUI

OpraHu3MOB.
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3.4

buornueckue
(dakTopbl

buornueckue (baKTopBHL. Buner
OMOTUYECKUX B3aUMOJEHCTBUMN:
KOHKYPEHIHS, XUI[HUYECTBO, CUMOUO3 U
ero ¢opmsl. [lapazutusm, kooneparus,
MyTyajau3M, KOMMEHCaIU3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeUTpain3M. 3Ha4eHUE
OMOTUYECKUX

B3aMMOJICMCTBUM UL CYLIECTBOBAHUSA

OpraHU3MOB B IIPUPOJTHBIX COOOIIECTBAX.
Hemoncmpayuu:

Tabauywl u cxemwi: «lIumeBble TSN

PackpbiBaTh copepaHue TEPMHUHOB
U TMOHATUN: OMOTHYECKHE (PaKTOpPBI,
XUIHUYECTBO, napasuTU3M,
KOHKYPEHIUS, MyTyaJlu3M, CAMOHNO03,

KOMMCHCAJIU3M, HaXJ'I€6HI/I‘IeCTBO,

KBapTHUPAHCTBO, aMEHCallu3M,
HEUTPAJIU3M.
Xapakrepu3oBaTh OMoTHYeCKHe

(haKkTOphI ¥ BUJIBI B3AMMOOTHOIIIEHUM
MEXIYy OpraHu3MaMmH; MPUBOJUTH
MIPUMEPbI B3aMHOM
MPUCIIOCOOJIGHHOCTH ~ OPTaHU3MOB.
CpaBHUBaTh MeXAy COOOW BHUIBI
OMOTHUYECKUX B3aMOEUCTBUU
OpTraHU3MOB
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3.5 | Dkonoruyeckue 1 DKOJIOTUYECKHE XapaKTEePUCTUKHU PackpbiBaTh conepxkaHue TEPMHHOB H
XapaKTCPUCTHUKH nonynsiuud. (OCHOBHBIE MOKa3aTelu MOHATUHN: TOMYJAIMA, YHCJICHHOCTD,
BHla 1 TOMYJISTIHA HONYJISALMU: YUCIEHHOCTD, INIOTHOCTD, IIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTD,
POKIa€MOCTh, CMEPTHOCTB, TPHUPOCT, MIPUPOCT, MUTPAIS, JTUHAMUKA
murpanus. JIMHaMHKa YUCICHHOCTH YHCIICHHOCTH TIOIYJISIUH.
TIOMYJISIIUN U €€ PeTyJISIIHS. XapakTepu30BaTh OCHOBHBIC MOKA3aTENIN
Jlemoncmpayuu: U DKOJIOTHYECKYIO CTPYKTYPY
Tabnuysr u  cxemvi: «Ilomymsmum, TOMYJISIIUHN; ONTUCHIBATH MECXaHU3MBI
«3aKOHOMEPHOCTH pocTa unciaenHocTy | PCTYPALHN HHCICHHOCTH MOy AN
NOMYJSUU  UHPY30pUU-TYDETbKIY.
Jlabopamopnvie u npakmuueckue
pabomut:
[TpakTudeckas padorta Ne 2. «I[logcuér
TUTOTHOCTH TOMYJIAINI pa3HbIX BUIOB
pacTeHHUI»
Htoro yacoB no reme S

Tema 4. Coo011ecTBa M DKOJOrHYeCKHUEe CHCTEMbI

97



®denepanbHas padbouas nporpamma | buosnorus. 10—11 knaccst (6a30BbIi YpOBEHB)

4.1 | CoolurectBa Co00111eCTBO OpraHU3MOB — OHOIIEHO3. PackpsiBaTh cojiep:kaHre TEPMUHOB U
OpraHusMoB Crpyktypsl Ouolle HO3a: BHUIOBas, MOHATHUHM: OMOIIGHO3, DSKOCHCTEMa,
MPOCTPAHCTBEHHAS, Tpoduyeckas OMOreoIeHO3, BHUJIBI-JIOMUHAHTEI,
(muiieBast). Buabl-mnoMUHAHTHL. IKOJIOTMYECKast HUIIIA.
Casi3u B 6uotieHose. /Jemoncmpayuu: XapakTepu30BaTh OuOLEHO3
Tabnuyvt u cxemwl: «llumeBbIe ICIIHY, (coob11ecTBO), €ro BHJIOBY1O,
«bHOLIEHO03: COCTAB U CTPYKTYpa». MPOCTPAHCTBEHHYIO W TPOPUYECKYIO
Obopyoosanue.: MOJICTb-aNTUTAKAIIUS CTPYKTYPBIL.
«Tunmyabie OMOIIEHO3BI»; TrepoapHii OOBACHSATH pOJIb KOMIIOHEHTOB
«PacTutenbHbIE COOOIIECTBAY; OuoreHo3a B TOJJEP)KaHUM  €ro
KoJUIeKIMs «bHo1ieHo3» CTPYKTYpPhl M  CYIIECTBOBaHUS  Ha
onpenenéHHon Tepputopun. OOBICHATH
OMOJIOTMYECKUNA CMBICT SPYCHOCTH H
JINCTOBOM MO3auKHU. CpaBHuBaTh
KOMITOHCHTBI OMOIIEHO30B, UX BHUJIOBYIO,
MIPOCTPAHCTBEHHYIO U TPOPUUIECKYIO
CTPYKTYPBI, CBSI3U MEXy OpraHu3MaMu
4.2 | DKocUCTEMBI u DKOJOTUYECKHE CUCTEMBI (IKOCUCTEMBI). | PacKkpbIBaTh cojepKaHUE€ TEPMHUHOB U

3dKOHOMCPHOCTH HUX

CYyIIIECTBOBaHUS

[ToHaTHE 00 PKOCUCTEME U
OHMOreolEeHO3E.
@OYHKIIMOHAIbHBIC KOMITOHEHTBI

MOHATHH: DKOCHCTEMA, OHOIrEOILECHO3,
HPOYIICHTBI, KOHCYMEHTHI, PEAYIICHTHI,
Tporueckre ypoBHH, MUIIECBAsT
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OKOCHUCTEMBI: ITPOAYLICHTBI, KOHCYMCHTHI,

PEeIYLICHTHI.

KpyroBopot BeliecTB U MOTOK IHEPTUN B
AKOCHUCTEME.

Tpoduueckue (uIIEeBHIC) YPOBHU
sKocucTeMbl. [IuIeBbIe IIENU U CETH.
OcCHOBHbBIE MTOKA3aTENIU YKOCUCTEMBI:
ouomacca, mpoayKIHs. DKOJIOTHICCKHUE
MUPaMU/JIbI: TTPOTYKIIUH, YUCIICHHOCTH,
o6nomaccel. CBOMCTBA IKOCHUCTEM:
YCTOWYUBOCTH, CAMOPETYJISIIUA,
pa3BUTHE.

Cykueccusi.

Hemoncmpayuu:
Ilopmpemuwi: A. [Ix. Tencnu, B.
H. Cykaués.

Tabauywvl u cxemol: «IIpupoHbie
coobmecTBay, «Llenu muTanus»,
«IKOJOTuYecKas MUpamMmuaa»

LEMb U CETh, SKOJIOTUYECKUE MUPAMUJIBI,
OoromMacca, NpoyKUHUs, CYKIECCHs.
XapakTepu30BaTh CBONCTBA IKOCUCTEMBI
(e€ crmocoOHOCTh K JUIUTETBHOMY
caMoMnoJAep>KaHUI0, OTHOCUTEIBHO
3aMKHYTBIN KpYTrOBOPOT BEIIECTB,
HEO0OXOJIMMOCTh TOTOKA SHEPTHH).
CpaBHUBAThH MACTOUIIHBIC U ICTPUTHBIE
MUIIEBbBIC 1IETH, TPOQUUECKHUE YPOBHU
HKOCUCTEMBI.

Paznuuars mupamMusl IpOyKIINH,
MAPaMU/JIbl YUCIEHHOCTH ¥ TUPaMUIbI
OroMacchl.

CocTaBiATh UENMU U CETU MMUTAHUS.
[TepedunciisiT CBOMCTBA IKOCUCTEM:
YCTOMYHBOCTb, CAMOPETYJISLINS,
pa3BuUTHE (CyKIIEeCCHs).

OnuchIBaTh MEXaHU3M MOJIEPIKAHUS
pPaBHOBECHS B SKOCHCTEMAX.
XapaKkTepu30BaTh CyKIECCUH, BBISIBISATD

MPUYUHBI U 00LIME 3aKOHOMEPHOCTH
CMEHBI HKOCHUCTEM
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4.3

IIpuponusie
KOCUCTEMBI

[IpupoaHbIe DKOCUCTEMBI.

DKOCHUCTEMBI pEK U 03€p.
DKOCHUCTEMA XBOWMHOTO MJIU
IIMPOKOJINCTBEHHOTO JIECa.

PackpsiBaTh conep:kaHne TEPMUHOB H
TIOHATHH: BOJHBIE SKOCHUCTEMBI,
OHOreo1eHo3bl, (PUTOIIAHKTOH,
300IJIaHKTOH, O€HTOC, TYMYC.

JHemoncmpayuu:

Tabauyvl u cxemwvl: «IKOCUCTEMA
IIMPOKOJIMCTBEHHOTO necay,
«JKocucTeMa XBOWHOIO JiEcan,
«buorneHno3 Bojoéma.

Obopyodosanue. repobapuu U KOJUICKITUH
pacTeHui U )KUBOTHBIX,
NpUHAJIEKAIINX K PA3HBIM
AKOJIOTHYECKUM TpyIIaM OJIHOTO BUJA

[IpuBOAMTH IPUMEPHI TPUPOIHBIX
DKOCUCTEM CBOEH MECTHOCTH.
CpaBHMBATh Ha3€MHbIE U BOJIHBIE
HKOCHCTEMBI; OpraHU3MbI, 00pa3yromue
pasHble TpopUYeCKUe YPOBHU
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4.4 | AHTpOTIOTCHHBIE AHTpPOIIOTEHHBIC YKOCUCTEMBI. PackpbiBaTh comepkaHie TEPMUHOB U
AKOCUCTEMBI ATPOIKOCHCTEMBL. TIOHATHI: aHTPOIOTEHHAS SKOCHCTEMA,
Ypb6oskocuctembl. buonoruueckoe u arposKocucTema, ypooskocucreMa,
XO3SICTBEHHOE 3HAUCHUE onopasHooOpasue.
arpodKOCUCTEM U YPOOIKOCHCTEM. XapakTepu30BaTh arpodKOCUCTEMBI U
BuopasznooOpasue Kak pakTop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
YCTOWYUBOCTHU IKOCUCTEM. CYIIIECTBOBaHUSI.
CoxpaHeHHe OHOJIOTHYECKOTO [TprBOIUTH IPUMEPHI AHTPOTIOTCHHBIX
paszHooOpasus Ha 3emiie. HKOCUCTEM CBOCH MECTHOCTH, OTIMCHIBATH
Jlemoncmpayuu: WX BUJIOBOHM COCTaB M CTPYKTYPY.
Tabnuysi u  cxemwi: «Arpouenosy. | CPABHUBATb COCTAB M CTPYKTYPY
Ob6opyooeanue: xonnekius «Bpequrenu | [TPUPOAHBIX SKOCUCTEM 1
BA)KHEHIINX  CEITBCKOXO3AHCTBeHHBIX | ST POIKOCHUCTCM, drpOSKOCUCTEM 1
KYTBTYpY ypOOdKOCHCTEM
4.5 | buocdepa — VYuenue B. W. Bepaaackoro o 6uocdepe. | PackpsiBaTh conepkaHue TEPMUHOB U
riio0aabHas ['panubl, coctaB u CTpyKTYypa MOHATUH: Onocdepa, KUBOE BEIIECTRBO,

HKOCUCTEMA 3EMIIHU

ouocdepsnl. JKruBoe BEIEeCTBO U €ro
dbynkimn. Ocobennoctu 6uochepsl Kak

ANHAMHUYCCKOC PaBHOBCCHUC.

OuenuBath Bkaaa B. 1. BepHaackoro

101



denepanbHas padoyas nporpamma | buosorus. 10—11 kmaccer (6a30BbIN ypOBEHB)

r100aJIbHOM 3KOCHUCTEMBI.
JluHamMudeckoe paBHOBECHE W OOpaTHas

CBsI3b B Onocdepe.

Jemoncmpayuu:

Ilopmpemuwi: B. 1. BepHaackui.
Tabauywvt u cxemolr: «O01IIAs CTPYKTYypa
ouochepn», «PacrpocTpaHeHuE KU3ZHU
B Ouocdepe», «O30HOBBIN IKpaH
ounochepnn»

B CO3/IaHME yueHus o buocdepe.
XapakTepu3oBaTh cocTaB orocdepsl,
(GyHKIMU KUBOTO BellecTBa Ouocdepnl
U OTIIPENEINIATh (Ha KapTe) 00JacTH ero
HanOOJIBIIETO PACIIPOCTPAHCHHUSL.
[TpuBOANTH IPUMEPHI MPOSIBICHUS
(GyHKUMN KUBOTO BeleCcTBa Ouochepsl,
OMOT€OXUMUYECKON e TEIILHOCTH
YeJIOBEKa.

[lepeuncnsate ocoOeHHOCTH OHOCchHEpsI
KakK ri100abHOM 3KOoCHCTEMBl 3eMIIH

4.6

3aKOHOMEPHOCTH
CYLIECTBOBaHHUS
o6unochepsr

KpyroBopoTts! BeliecTB u
OMOreOXMMUYECKUE ITUKIIBI DJIEMEHTOB
(yranepona, a3ota).

3oHanbHOCTH OMochepsl. OCHOBHBIE
OouoMsbl cymu. lemoncmpayuu:
Tabauyvr u cxemwvi: «KpyroBopor
yraepoza B ouochepe», «kKpyrosopor
a30Ta B IPUPOJIC»

PackpbiBaTh conepxaHiue TEPMUHOB U
MOHSTUH: 1IEJIOCTHOCTh OUochepHl,
KPYTrOBOPOT BEIIECTB,
OMOreOXUMUYECKUE ITUKIIBI
AJIEMEHTOB, 30HAJILHOCTH OHOoCchepHl,
OMOMBL.

OnucelBaTh KPyroBOPOT BEILECTB,
OMOreOXUMUYECKUE ITUKIIBI a30Ta U
yraepoza B 6uocdepe.

OOBSACHATh MPUUYUHY 30HAIBHOCTH
ounocdepsl. [Tepeuuncnate u
XapaKTepU30BaTh OCHOBHBIE OMOMBI
CyImy 3eMiu
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4.7

YemoBeyecTBO B
ouocdepe 3emau

YenoseuecTBO B OHochepe 3emiiu.
AHTpOTIOTEHHBIE HW3MEHEHHUS B
ouocdepe. I'modabHbIC

PackpsiBaTh conep:kaHUE TEPMUHOB U
MOHATUI: AaHTPOIIOTEHHBIE U3MEHEHNS,
HKOJIOTUYECKUHN KPU3HUC, TI100aTbHbIE

IKOJIOTUUECKHE MPOOIIEMBI.
JHemoncmpayuu:

Tabnuyst u cxemol: «IIpumepHble
AHTPOIIOTE€HHbBIE BO3/ICICTBUS Ha
npupoay», « Baxuenime nCTOYHUKA
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHelmas
cocrasisronias ouochepsi», «DakTopsl
Jerpaaamnuu nouny, «llapHUKOBBIi

b ek, «DakTopbl palOaKTUBHOTO
3arpsisHeHus onocdepni»; Kpacnas
kaura P®, n300pakeHuss 0XpaHIeMbIX
BUJIOB PACTEHUI U JKUBOTHBIX

pOOJIEMBI.
XapakTepu3oBath OMOCHEpPHYIO POJIb

YeJI0BEKa.
[TprBOIUTH IPUMEPHI AHTPOTIOTCHHBIX
W3MEHEHUM B 6rocdepe.

OueHuBaTh MOCIEACTBUSA 3arpsI3HEHUS
BO3J1YLIHOM, BOAHOU Cpelibl, U3MEHEHHUS
KJIMMaTa, COKpaIleHus 0nopa3HooOpasusi.
®opmynupoBaTh COOCTBEHHYIO TTO3UIUIO
M0 OTHOUIEHUIO K TJIOOAIBHBIM H
pErnoHaNbHBIM AKOJIOTHYECKUM
npobiemMam, aprymMeHTHPOBaTbH  CBOIO
TOYKY 3PEHUS.

HaspiBaTe mpuurHbI NOSIBICHUS
MIPUPOAOOXPAHHOMN ITUKH,

pPacKpbIBaTh 3HAYCHUE MIPOrpecca s
MPEOJOJIEHUS KOJIOTHYECKOTO

Kpu3uca
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4.8 | CocyiiecTBOBaHUE 1 CocyiiecTBOBaHHE NPUPOJIBI U PackpbIBaTh conepxkaHue TEPMUHOB U
NPUPOABI U yenoBeyecTBa. CoxpaHeHue TTOHSTHI: palroHaJIbHOE
4eJI0BE4YECTBA OnopazHO00pa3us Kak OCHOBA IPUPOJIONOIB30BAHUE,  YCTOMYHMBOE

yCTOﬁ‘lHBOCTH 6I/IOC(1)€pBI. OcHoBa pa3BUTHE, KOIBOJIIOLIUA.
PanHOHATIBHOTO YIIPABJICHHA XapakTepu3oBaTh pallMOHAIBHOE
IIPUPOIHBIMU PECYPCAMH U X WCTIOJIb30BaHUE MPUPOIHBIX PECYPCOB;
MCIONB30BaHue. JJOCTHKEHUS OMONIOTUN | 0CHOBHBIE MOJIOKEHUS KOHIIEIIIUH

Y OXpaHa MPUPO/IBI. YCTOMYMBOTO Pa3BUTHUS
Hemoncmpayuu:

Tabauywvl u cxemwvl: «buochepa u

YeJIOBEK»

HToro 4yacos 1o reme 9

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO 34

YACOB I10
I[TPOTPAMME
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