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®denepanbHas paboyasi mporpamma 1o yueoHomy npeamery «buonorus» (6a30BbIit
ypoBeHb) (mpenMerHass obOmacte «EcTecTBeHHO-HayuyHBIE TpEeIMEThI») (Hanee
COOTBETCTBEHHO — IporpamMma Mo OHOJIOTMH, OMOJIOTHS) BKJIIOYAET IMOSCHUTEIHHYIO
3aMHUCKy, COJEpX)aHuEe O00yuYeHHUs, TUIAaHUPYEMbIE pe3yJbTaThl OCBOEHHUS IPOrpamMMbl
o0 OMOJIOTHH, TEMAaTHYECKOE TIIAHUPOBAHHUE.

[losicHuTenpHAs 3aMKMCKa OTpa)KaeT OOLIME IEM U 3a/1a4d U3Y4YeHUs OMOJIOTHH,
XapaKTePUCTUKY TMCUXOJIOTMYECKUX MPEANOChUIOK K €€ H3YYeHHIO O0ydaroIluMUc,
MECTO B CTPYKType Yy4eOHOTo IUTaHa, a Takke MOAXOAbl K OTOOpY CoeprKaHMs,
K OTIPEJICIICHUIO TIJIAHUPYEMBIX PE3YJIbTATOB.

Copepxanrie  OOy4YeHHs] pPacCKphIBaeT COACpKATENbHBIC JIMHUH, KOTOPHIC
npejaraTcs i 0043aTeNIbHOTO M3y4YeHHUS B KaXJIOM Kjlacce Ha YPOBHE CPEIHEro
o01iero o0OpazoBaHusI.

[Inanupyemble pe3ynbTaThl OCBOEHHS MPOTpaMMbl MO OHMOJOTMHM BKIIIOYAIOT
JMYHOCTHBIE, METANpeIMETHBIC PEe3yNbTaThl 32 BECh MEPHOJ] OOYyYCHHsS Ha YpOBHE
cpenHero oOmiero oOpa3oBaHMs, a TaKXKe MPEIMETHBIE JOCTHKEHHUS OO0ydaromerocs
3a KaXJblil o] 00y4YeHUs.

INOACHUTEJIBHASA 3AIITMCKA

[Ipu pa3paboTke mnporpaMmbl 1O OHMOJOTUM  TEOPETUYECKYID  OCHOBY
JUISL OTNpeNIeTIEHUsI MOJX00B K (DOPMUPOBAHUIO COJEpKaHUS Yy4eOHOro mpeamera
«buonorusy» COCTaBUWJIN: KOHIENTYyJIbHBIE IIOJIOKECHUSI dI'ocC COO
0 B3aMMOOOYCIIOBJICHHOCTH IIEJIEH, COlepKaHusl, PE3yIbTaTOB 00y4YeHUS U TPeOOBaHUMN
K YPOBHIO TOJIFOTOBKH BBITYCKHUKOB, TMOJIOKEHHUSI 00 OOUIMX LENsX U MPUHIUIAX,
XapaKTEPHUIYIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeHero o0Iero oopa3oBaHus
B Poccuiickoit denepannu, a Takxke MOIOKEHHs O crienudrke 0Moaoruu, e€ 3Ha4ueHU!
B [IO3HAHUU >KUBOM MPUPOJIbI K 00ECTIEYECHUH CYIIIECTBOBAHMSI YEI0OBEUYECKOr0 00I1IEeCTBA.
CoriacHO Ha3BaHHBIM TIOJIOKCHHSIM OMPEICTICHBl OCHOBHBIE (DYHKIIMH TPOTPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Aa€T MpeCTaBlICHHE O Iesax, 00 o0Iiei crpareruu
oOy4eHMs, BOCIUTAHUSA W Pa3BUTHSA OOYYAIOIIMXCA CPEACTBAMH y4eOHOTO MpeaMeTa
«buonorusy, ompenenser o0s3aTENIBHOE TPEAMETHOE COJEpKaHUE, €Tr0 CTPYKTYpY,
pacmpeesieHre 1Mo pasiesiaM U TeMaM, peKOMEHTyeMYIO TIOCIEI0BATEIbHOCTD U3YYCHUS
y4eOHOTO MaTepHaia ¢ y4éToOM MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, IOTHKH
00pa3oBaTeNbpHOTO MPOIECcca, BO3PACTHBIX OCOOCHHOCTEW 00yJaronmXcsl.

B mporpamme mo OHMOJOTHM TaKXKe YYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAaNpeIMETHBIM U  TPEAMETHBIM  pe3ysibTaraM  OOy4YeHUs
B ()OpPMHUPOBAHUU OCHOBHBIX BHJIOB Y4EOHO-TTO3HABATEIILHON NEATEILHOCTH/yU4eOHBIX
NEeUCTBUN 00yYaromMXCsl O OCBOEHUIO COJIEpKaHUsI OMOJOTUUECKOTO 00pa3oBaHusl.

B nporpamme mo Owuonorum (10—11 kmaccel, 0a30BBI YPOBEHb) peaM30BaH
MPUHITUI MPEEMCTBEHHOCTH B M3YYCHHUHM OMOJIOTHH, Oyiarogaps 4emMy B Hel



IPOCMATPUBAETCS HATIPABIEHHOCTh HA PA3BUTHE 3HAHUH, CBI3aHHBIX C (hopMHUpOBaHHEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, IIEHHOCTHBIX OpHUEHTAIMH  JIMYHOCTH,
IKOJIOTUYECKOTO MBIIIICHUS, PEACTABICHUN O 3I0POBOM 00pase *U3HU U OepeKHBIM
OTHOIICHHEM K OKpyXXawleld NpupoaHoi cpene. [loatomy Hapsgy ¢ u3ydeHHEM
0011e0MOIOTUYECKIX TEOPHH, a TaKKe 3HAHUW O CTPOCHHH JKUBBIX CHCTEM DPa3HOTO
paHTa M CYIIHOCTH OCHOBHBIX TIPOTEKAIONIMX B HHUX TIPOIECCOB B TPOTrpaMMe
10 OMOJIOTHH Y IeJICHO BHUMAaHWE UCTIOJb30BAHUIO MOTYYSHHBIX 3HAHUH B MTOBCETHEBHOMN
YKU3HHM JUTS PEIICHHS MMPUKIIATHBIX 3a7a4, B TOM YUCIIE: MPOPUIAKTUKH HACIEACTBEHHBIX
3a00/IcBaHUN YEJIOBEKa, MEAMKO-TEHETHYECKOTO KOHCYJIBTHUPOBAHUS, OOOCHOBAHUS
HKOJIOTHYECKH 11eTIECO00Pa3HOr0 OBEACHHS B OKPY>KaIOIIEH TPUPOTHON Cpeie, aHaIn3a
BIIUSIHUASL XO3SMCTBEHHOW JIEATEILHOCTH 4YEJIOBEKAa HAa COCTOSHUE TMPUPOIHBIX U
MCKYCCTBEHHBIX JKOCHUCTEM. YCHWICHHE BHUMAaHUS K TMPUKIAIHON HAIPaBICHHOCTH
yaeOHoro mnpeamera «buosorus» NpPOANMKTOBAHO HEOOXOAUMOCTHIO OOeCIeYeHUs
YCIIOBHM ISl PEIICHHWS OJHOW W3 aKTyalbHBIX 3a7a4 IIKOJBHOTO OHOJIOTHYECKOTO
oOpa3oBaHusi, KOTopas MpesrnoiaraetT GopMupoBaHUEe y 00ydaronuxcsi CrioCOOHOCTH
aJanTHPOBATHCS K M3MEHECHHUSM TMHAMHYHO Pa3BUBAOIIETOCS COBPEMEHHOTO MHUPA.

[Iporpamma 1O OWOJOTHU SIBISETCS OPUEHTHUPOM JJIsi COCTaBIIEHUS PadOUHX
MporpamMM, aBTOPBI KOTOPHIX MOTYT MPEAJIOKHUTh CBOW BapHaHT IMOCIEIOBATEILHOCTH
M3Y4YCHUS W CTPYKTYphl y4eOHOTO MaTepuana, CBOE BUACHHE MyTel (hopMupoBaHUS
y oOyuatomuxcsi 10—11 kmaccoB mpeaMETHBIX 3HAHWUN, YMEHHM U CIOCOOOB y4eOHOMU
JESATENBPHOCTH, a TaK)Ke€ METOJMYECKHX peIIeHWH 3a7ad BOCIUTAHUS M Pa3BUTHS
cpeacTBamu ydebHoro npeameta «buomorusy.

buonorus Ha ypoBHE CpelHEro o0IIero oOpa3oBaHUsI 3aHUMAET BaXKHOE MECTO.
OHn ob6ecnieunBaeT GoOpMUPOBaHKE Y 00YUAIOIIMXCS IPEACTABICHUNM O HAYYHOUM KapTHUHE
MHpa, pacmmpser U o000IaeT 3HaHUS O KUBOM MpUPOAE, €€ OTIMYUTEITHHBIX
MpU3HAKaX — YPOBHEBOW OPTaHMU3AIIMU W SBOJIOIHH, CO3AAET YCIOBUS JJIS: TIO3HAHUS
3aKOHOB JKMBOW MPHUPOJBI, (GOPpMHUPOBAHUS (PYHKITMOHAIBHONH TPaMOTHOCTH, HABBIKOB
3I0pOBOr0 M 0€30MacHOro 00pasa KU3HH, IKOJOTHYECKOTO MBIIUICHHS, [IEHHOCTHOTO
OTHONIEHUS K JKUBOU MTPUPOJIE M YCTIOBEKY.

bonbiioe 3HaueHwe OMOJIOTHS UMEET TaKKe I PElICHUs BOCIUTATEIbHBIX WU
Pa3BUBAIOIIMX 3a/lady CpeAHEero o01ero oOpa3oBaHMsI, COLMATU3AIMN O0YYarOITUXCS.
N3yuenne Ononoruu oOecTieunBaeT yCJIOBUS Ui (DOPMHUPOBAHMS WHTEIUICKTYalbHBIX,
KOMMYHHMKAIITMOHHBIX W HWH(OPMAIMOHHBIX HABBIKOB, JACTETHYECKOH KYJIBTYPHI,
CIIOCOOCTBYET HWHTETpAllid OWOJIOTHYECKUX 3HAHWU C TMPEACTABICHUSAMHU W3 JPYTUX
y4eOHBIX TMPEJAMETOB, B YaCTHOCTH, (U3WKH, XUMUU H Teorpaduu. HasBaHHbBIE
TIOJIO’KEHUS O TIPeHa3HAUYCHUH Y4eOHOTro MpenMeTa « BHoIorHsh COCTaBUIN OCHOBY JIJISt
OTpeNeNeHUsT TIOIXOIOB K OTOOPY W CTPYKTYPUPOBAHHIO €ro  COJEpKaHU,
MIPEJICTABICHHOTO B IIPOTPaMMe 110 OUOJIOTHH.

Otb6op comepkanuss ydeOHoro mpenMera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIIEH C MO3HIMNA KyJIbTYPOCOOOPA3HOTO MOAXO0/a, B COOTBETCTBUU C KOTOPHIM
oOydaromuyecs: TOJDKHBI OCBOUTHh 3HAHWS M YMEHUs, 3HaUMMbIe IS (pOpMHUpOBaHUS



oO1Ieil KyJabTyphbl, ONpEAEISAIONUE aIeKBaTHOE TOBEJIECHUE YEIOBEKA B OKPYIKaOLIEH
IPUPOJHON cpele, BOCTPEOOBAHHBIE B IOBCEJHEBHOW JKHU3HM M IPAKTUYECKON
nesitenbHOCTH. Oco0oe MecTo B JTOM CHCTEME 3HAaHUN 3aHUMAIOT 3JIEMEHTHI
COJIEp)KaHus, KOTOpbIE CIyKaT OCHOBOW i (OPMUPOBAHMS IPENCTABICHUM
O COBPEMEHHON €CTECTBECHHO-HAy4YHON KapTHHE MHpPAa W LICHHOCTHBIX OPHEHTALUAX
JMYHOCTH, CIOCOOCTBYIOIIMX 'YMaHU3alMHA OMOJIOTHYECKOTO 00pa30BaHUsl.

CTpyKTypupOBaHUE COJEp)KaHUS  ydyeOHOro  MaTepuaisa B IpOrpaMme
no OHOJOTUM OCYIIECTBIEHO C Y4€TOM IMPUOPUTETHOTO 3HAYEHUS 3HAHUU
00 OTJIMYUTENBHBIX OCOOEHHOCTSAX JKUBOM NPUPOIBI, O €€ YpOBHEBOM OpraHM3aluU
Y 9BOJIOLUH. B COOTBETCTBUM ¢ 3TUM B CTpPYKType yueOHOro mpeamera «buosorus»
BBIJICTICHBI CIIEAYIOIIUE COZACpKATelbHble JIMHUMU: «buosorus kak Hayka. Merozasl
HayyHOro rmnosHaHus», «Kierka kak Ouosnornueckas cuctema», «OpraHusm Kak
Ouonoruueckas cucrema», «CucteMa 1 MHOrooOpas3ne OpraHMuecKoro Mupay,
«OBOJIIOLUS )KUBOU ITPUPOJIBI», « IKOCUCTEMBI U IPUCYILIHE UM 3aKOHOMEPHOCTH.

Lenp nzyuenus: yueoHoro npeamera «bruonorus» Ha 6a30BOM ypOBHE — OBJIaJICHUE
OOy4arolMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKIIMOHAJIbHONW OpraHU3alluy KHUBBIX
CUCTEM pa3HOr0 paHra U MNpUOOPETEeHHE YMEHHH HCHOJIb30BaTh JTH 3HAHUS
JUIsL TPAaMOTHBIX JEUCTBUHA B OTHOLIEHUM OOBEKTOB JKMBOM NPUPOJBI U PEIICHUS
Pa3IMYHBIX KU3HEHHBIX TPOOJIEM.

JlocTKeHue  Lenu U3Y4YECHHUS y4eOHOro npeaMera «buonorus»
Ha 0a30BOM ypOBHE 00€CIEUNBAETCS PEIIEHUEM CIEAYIOIUX 3a1a4:

OCBOEHHUE 00YYAIOIIUMHUCSA CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHSX, YUCHHUSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, MpaBUiaxX,  CIYXKalluX OCHOBOM
JU1st GOPMHUPOBAHUA MPEJCTABIECHUN O €CTECTBEHHO-HAYYHOM KapTUHE MUpPa, O METOAAaX
HAY4YHOTO MMO3HAHUS, CTPOEHUH, MHOTOOOpa3uu U 0COOEHHOCTAX KUBBIX CHCTEM PA3HOTO
YPOBHSI OpPraHM3alliM, BBIJAIOIIUXCS OTKPBITUSAX M COBPEMEHHBIX HMCCIIEIOBAHUAX
B Omooruuy;

dopMupoBaHne y  OOy4alolIUXCS  IO3HABATENbHBIX, HWHTEJUIEKTYaJIbHbIX
Y TBOPYECKUX CIOCOOHOCTEN B MPOLIECCE aHAIM3a IAHHBIX O MYTSIX pa3BUTUSA B OUOIOTUU
HAay4YHBIX B3IJIS0B, MJEH U MOAXOAOB K M3YUYEHUIO KUBBIX CHUCTEM PA3HOTIO YPOBHSA
OpraHU3alny;

CTaHOBJICHHE y OOydaronuxcst oOmen KyabTypbl, PyHKIIMOHAILHON IPaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OIICHUBATH SIBICHHUS OKPYKAIOLIErO0 MHUpa >KHUBOH
MPUPObI HA OCHOBAHUY 3HAHUH U OTBITA, OJIYYEHHBIX MPU U3YyUEHUU OHOJIOTUY;

¢opMupoBaHue |y OOy4arOmMXCi yYMEHHM  WUIIOCTPUPOBAaTh  3HAYEHUE
OMOJIOTMYECKUX 3HAHUM B TPAKTUYECKOW JEATETbHOCTH YeJIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTUI;

BOCIHUTaHHE YOEXKIAEHHOCTH B BO3MOXKHOCTH IIO3HAHUS UEJIOBEKOM IKHBOMU
IPUPOJIbL, HEOOXOAUMOCTH OEPEKHOr0 OTHOIIECHUS K HEH, COOJIIO/IEHUS STUUECKUX HOPM
IIPU NPOBEJECHUN OMOJIOTHUECKUX UCCIIEI0BAHMIA;

OCO3HAaHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM [UIsl TIOBBIIIEHUS YpPOBHS
HKOJIOTHYECKOH KYJIBTYpPBI, 111 (HOPMHUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;



NPUMEHEHUE TNPUOOPETEHHBIX 3HAHMNW M YMEHHMH B TIOBCEJIHEBHOW JKU3HU
JUTSL OLIEHKH TIOCJIEJICTBUNA CBOEH NIEATEILHOCTH MO OTHOILICHUIO K OKPY’KalollIeH cpene,
COOCTBEHHOMY 370pPOBBIO, OOOCHOBaHHME U COOJIOACHHE Mep MNPOYUIAKTUKU
3a00JIeBaHUH.

B cucreme cpenHero obOmero oOpa3oBanusi  «buonorusi», u3ydaemas
Ha 0a30BOM YPOBHE, ABJIAECTCA 00S3aTEIbHBIM YU€OHBIM ITPEIMETOM, BXOASIINM B COCTaB
peAMETHON 00s1acTh «ECTECTBEHHO-HAYYHBIE TPEAMETHDY.

OOG1iee 4nCIIO YacoB, PEKOMEHJAOBAHHBIX ISl M3ydeHUs Ouojoruu — 68 4acos:
B 10 xitacce — 34 yaca (1 gac B Heenmo), B 11 kimacce — 34 gaca (1 yac B Hezenio).



COJEPXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak HaykKa

buonorus xak nHayka. CBsi3b OHWOJOTHM C OOIIECTBEHHBIMH, TEXHUYECKUMU
U IPYTUMH €CTECTBEHHBIMU HayKaMu, (punocoueit, 3STUKOM, SCTETHUKOM 1 mpaBoM. PoJib
Ouonorn B (POPMUPOBAHHWM COBPEMEHHOW Hay4yHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

MeToapl MO3HAaHUS >KWMBOM TPUPOIBI (HAOMIOAEHHE, HKCIEPUMEHT, OMHCAHHE,
U3MepeHue, Kiaccudukaius, MoIeIMpoOBaHUE, CTATUCTUYECKAst 00pa0OTKa JaHHBIX ).

Jemoncmpayuu:
Ilopmpemuwi: Y. [lapBun, I'. Mennens, H.K. Konbios, Ix. Yorcon u ®@. Kpuk.
Tabauyvt u cxemol: «MeToIbl TO3HAHUS )KUBOW TIPUPOIBI.

Jlabopamopnvie u npakmuueckue paoomol:
[Tpaktrueckas padota Ne 1. «Mcnonb30BaHue pa3IUYHBIX METOJIOB IPH U3YYCHHUH
OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. ZKuBble cUCTEMbI U MX OPTraHU3AIUSA

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeaAMeT Hu3ydeHus Ouojoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM W WX pa3HOOOpaszwe. YPOBHU OpraHM3aIliuu OMOCHUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJISIIHOHHO-BUI0BOM,
AKOCHCTEMHBIN (OMOTeo1eHOTUYeCKui), OMochepHBIi.

Jemoncmpavyuu:

Tabauyst u cxemovr: « OCHOBHBIC TIPU3HAKH KU3HI», «Y POBHH OpPTraHU3alUN KUBOU
MIPUPOIBD.

Obopyoosanue: moaenb Monekybl JJHK.

Tema 3. XuMHUYeCKHH COCTAB M CTPOCHUE KJICTKHU

XUMHUUYECKHM COCTaB KJIETKU. XHUMHUYECKHE DJIEMEHTBhI: MAaKpOdJEMEHTHI,
MUKPOAJIEMEHTHI. Bojia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMH BOJIbI U MUHEPAJIbHBIX BEIIECTB B KJIETKE. [loanepxanne 0CMOTHYECKOTO
OajaHca.

benku. CocraB u crpoeHue OeaKkoB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHumble ¥ 3aMEHHMbIE aMHHOKHCIOTHI. AMHHOKUCIOTHBIM cOCTaB. YPOBHHU
CTPYKTYpbl O€JIKOBON MOJEKYJbl (IEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buonornueckue QyHKIuu OEIKOB.

depmeHTHl — OMosornueckue KaTtanms3aTopbl. CTpoeHue ¢epMmeHTa: aKTUBHBIN
HEeHTp, cyocTpatHas cnenuduanocTs. Kodhepmentsl. Butamunsl. OTnudus pepMeHTOB
OT HEOPraHWYECKUX KaTaanu3aTOPOB.



VYrneBoabl: MOHOcaxapuIpl (INIOK03a, pubo3a MU J1€30KcHpu003a), Aucaxapuibl
(caxapoza, Jakro3a) M  Ioiucaxapuabl  (Kpaxmall, IJIMKOT€H, LEJUIH0JI03a).
buonornueckue GyHKIIUU yTIEBOIOB.

JIunuaer: Tpurnuuepusl, pocdoaunuasl, crepounsl. ['uapodunsHo-ruapoPoOHbIE
cBoiictBa. buonormueckue ¢yHkuun nunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB U
JUNUAOB KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnorsl: JIHK n PHK. Hykneortnabl — MOHOMEpPBI HYKJIEMHOBBIX
kucnot. Crpoenue u pynkuuu JHK. Crpoenne u ¢pynkunu PHK. Buger PHK. AT®:
CTpoeHHE U QYHKIUU.

utonorus — Hayka o kietke. Knerounas teopust — mpuMep B3aMMOAEUCTBUS UIIEU
¥ (aKTOB B HAYYHOM MO3HAHUH. METO/IbI U3YUCHHSI KIETKH.

Knetka xak menoctHas >kuBas cuctema. OOIue NMpU3HAKH KIETOK: 3aMKHYyTas
HapyxHass MeMOpana, monekyiasl JJHK kak renerndeckmii ammapat, cucTeMa CHHTE3a
Oernka.

Tunsl KJIETOK: yKapuOTHUYECKass M Ipokapuotuyeckass. OCOOEHHOCTH CTPOEHUs
MPOKapUOTHYECKOU KJIeTKH. Kilerounas creHka 6akrtepuid. CTpoeHUE 3yKapruOTUUYECKOM
kJ1eTKU. OCHOBHBIE OTJINYUS PACTUTENIBHOM, )KUBOTHON U TPUOHOM KJIETKH.

IIoBEpXHOCTHBIE CTPYKTYpPhl KIETOK — KIETOYHAs CTEHKA, TIJIMKOKAJMKC,
ux ¢ynkuuu. [lnasmatuueckas memOpana, e€ cBoiicTBa u (yHKuuu. llurormmaszma
u e€¢ opraHouasl. OgHoMeMOpaHHble opraHouasl kietku: OIIC, ammapar [Nombmxw,
au30coMbl.  [lomyaBTOHOMHBIE  OpraHoMAbl KIETKHA: MHWTOXOHIAPHUH, IUIACTUABL.
ITpoucxoxieHne MUTOXOHAPUN U macTua. Buasl miactua. HememOpaHHbIE OpraHOUAbI
KJIETKU: PUOOCOMBI, KJIETOUHBIM LIEHTP, LEHTPUOIH, PECHUUYKU, KIyTHKU. DyHKIUN
OpraHOMJIOB KJIETKU. BKirtoueHus.

SAnpo — perynsTopHblii 1eHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapuoIUIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

Hemoncmpavyuu:

Ilopmpempwi: A. Jleenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos,
JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K.M. bap.

Luacpammel: «PacripeneneHne XMMHYECKUX DJIIEMEHTOB B HEXWBOU INPUPOIE»,
«PacnpeneneHrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE».

Tabauyvr u cxemsl: «llepuonanueckass TabnMIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKyJbl BoAb», «buocunte3 Oenka», «CTpoeHHE MOJEKYJbl OelKay,
«Ctpoenue pepmenTar, «Hyknennossie kuciotsl. JJHK», «Ctpoenue monekynst ATO,
«CTpoeHue 3yKapuOTHYECKOW KIEeTKW», «CTpoeHHEe >XKMBOTHOM KIETKu», «CTpoeHue
pacTUTENIBHON KIETKW», «CTpOEHUE NPOKAPUOTHYECKOM KIIETKW», «CTpoeHue snapa
KIIETKHY, « YTIIEBOABD, «JIUImapDy.

Obopyodoeanue: CBETOBOW MHKPOCKON, OOOpyIOBaHUE Ui  MPOBEACHHUS
HAOMIOICHUI, HM3MEPEeHMI, SKCIEPUMEHTOB, MHUKpOMpENnaparbl  PacTUTEIbHBIX,
KUBOTHBIX U OaKTEPUAIbHBIX KIETOK.



Jlabopamopnvie u npakmuueckue padoomol:

JIaGopartopHast pabota Ne 1. «/3yueHne kaTalIuTHUECKOW aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuJIa3bl UK KaTanasbl)y.

JIaGoparopHast pabota Ne 2. «M3yueHue cTpoeHHs KJIETOK PaCTeHUM, KUBOTHBIX U
OaxkTepuil O MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIpENapaTax U UX OMUCAHHUE).

Tema 4. ZKuzHeneATeJIbHOCTD KJIETKH

OOmeH BemecTB, WM MeTaboau3M. AcCUMWIIIUS (TUTACTUYECKUT OOMEH)
U JUCCUMWIALMA (DHEpPreTMyeckuii oOMEH) — JB€ CTOPOHBI €IMHOIO IIpolecca
MeTtabonusma. Poib 3aKOHOB COXpaHEHMS BEIIECTB M DJHEPrMM B IOHHMaHUU
MeTabom3ma.

Tunsl oOMeHa BewiecTB: aBTOTPOQHBIM U reTepoTpodHbId. Ponb ¢epmeHTOB
B OOMEHE BEIIECTB U NPEBPALIEHUU YHEPTUU B KIIETKE.

dotocunTe3. CBeToBast U TemMHOBas ¢as3pl oTocuHTe3a. Peaknmm porocuHTE3A.
O¢ddexTuBHOCTH PoTOCUHTE3A. 3HaAUEHUE (POTOCUHTE3A ISl )KU3HU Ha 3emiie. BiusiHue
yclIoBUH cpeabl Ha (OTOCHHTE3 M CHOCOObI MOBBILIEHUS €ro MPOAYKTUBHOCTH
y KyJIbTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHUHTE3UPYIOIINE OaKTepUU. 3HAaUEHHE XEMOCUHTE3a [l )KU3HU
Ha 3eMJIe.

OHepreTuueckuii oOMeH B KieTke. PaciuenseHue BelecTB, BbIJIEICHUE
U AKKyMYJHPOBAaHHUE 3HEPTUU B KIIETKE. DTambl 3HEPreTHYECKOro oomeHa. ['nukosnus.
bpoxenne u ero Buael. KuCIOpogHOE OKHCIEHWE, WM KJIETOYHOE JIbIXAHHE.
OxucaurensHoe hochopunupoBanue. IPPEKTUBHOCTh SIHEPTETUIECKOTO OOMEHA.

Peakmmu marpuunoro cuntesa. ['enernueckas nndopmanus u JJHK. Peanuzamms
F€HEeTUYEeCKO HHpopManuu B KJIETKe. ['€HeTHMYecKHMil KOJI U €ro CBOMCTBA.
Tpanckpunius — matpuudbiii cuHTe3 PHK. Tpancnamus — Ouocunte3 Oenka. DTambl
Tpancisiuu. KonupoBanue aMuHOKUCIOT. Posis pubocom B OMocuHTE3€e Oernka.

Heknerounsie ¢opMbl KU3HU — BHPYCHl. VCTOpuS OTKpBITHS BHPYCOB
(I.H. HpanoBckuit). OCOOCHHOCTM CTPOCHHUSI M SKM3HEHHOTO LMKJIAa BHUPYCOB.
baktepunodaru. bone3nn pacTeHuii, )KUBOTHBIX U YEIIOBEKAa, BHI3IBAEMBIC BHPYCAMHU.
Bupyc ummynoneduimra uenmoBeka (BUY) — Bo3Oynurens CIIMJla. OOpatHas
TpaHCKpUIILMA, peBepTa3za U uHTerpasa. [Ipodunakrtuka pacnpocTpaHeHUs BUPYCHBIX
3a00sIeBaHUM.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbrios, [I.11. UBanosckuii, K.A. Tumupszes.

Tabnuyer u cxemovl: «Tumnbl nuTaHus», «Metabomuzm», «MUTOXOHIPHUSY,
«OHepreTuyeckuii  oOMeH», «Xioporact», «Dorocuntes», «Ctpoenue JHK»,
«CtpoeHre M (PyHKIIMOHMpOBaHME TeHa», «CuHTe3 Oenkay, «l eHeTHYecKuil Koy,
«Bupycoe», «bakrepmodarn», «Crtpoenne u xku3HeHHbIM 1uKa Bupyca CIIM]/la,
oakTepuodaray, «Pemnukarnus JJHK».

Obopydosanue: wmonenu-anmivkanuu «Ynapoenue JIHK wu  Tpanckpunimsy,
«buocunres 6enka», « CTpoeHue KIeTKku», MoJenb cTpykTypbl JJHK.



Tema S. PasMHOKeHHe 1 MHAUBHUAYAJbHOE PAa3BUTHE OPraHU3MOB

KrneTounslii UK, WK )KU3HEHHBINA UK Ki1eTku. MHTepdaza u mutos. [Ipoueccsl,
npoTtekaromue B uHTepdaze. Pemnmkanus — peaknuss matpuyHoro cuuteza JIHK.
CrtpoeHre XxpoMocoM. XpOMOCOMHBIN HaOOp — KapuoTHM. JIUTUIOUIHBINA U TallJIONIHBINA
XpOMOCOMHBIE HaOOpbl. XpomaTuabl. lluTosOrMueckre OCHOBBI Pa3MHOXKEHUS U
VH/IMBUIYaJIbHOTO PA3BUTHS OPTaHU3MOB.

Jlenenue knetku — Muto3. Ctaguu mutosa. [Ipoiiecchl, mpoucxosiinye Ha pa3HbIX
CTaJIAsIX MUTO3a. BHOJIOrMYECKN CMBICTT MUATO34.

[Iporpammupyemasi ruGenb KIETKU — arnonTo3.

@dopMbI pa3MHOKEHHUS OpPraHU3MOB: Oecrojioe W ToJioBoe. Buubl Oecronoro
Pa3MHOXKEHUS:  JEJEHWE HaJABOE, IIOYKOBAHME OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHMe, BEreTaTuBHOE pa3MHOXKeHUe. VCKycCTBEHHOE KJIOHMPOBAHUE
OpPraHU3MOB, €T0 3HAYEHUE JIJISI CEJIEKIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meito3. Craguu wMeio3a. Ilporecchl, npoucxoasume Ha CTaausx Meno3sa.
IToBenenne xpomocoMm B Menose. Kpoccunrosep. buonornueckuil CMbICIT U 3HAYEHUE
Meno3a.

["ameTorenes — mpoiiecc 00Opa3oBaHUs TMOJOBBIX KIETOK y >KHBOTHBIX. [losoBBIC
KEJe3bl: CEMCHHUKHU U sSuYHUKA. OOpa3oBaHWe W Pa3BUTHE IMOJIOBBIX KJIETOK — T'aMeT
(cnmepmaro3oui, SMIEKIIeTKa) — crepMaroreHe3 M ooreHe3. OCOOCHHOCTH CTPOCHHS
SUUEKIETOK U criepMaTo30ou10B. OmnoaorBopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpHOHAIBHOE  Pa3BUTHE
(omOpuorenes). IJTambl AMOPUOHAIBLHOTO PA3BUTHUSI y TO3BOHOYHBIX >KHMBOTHBIX:
npoOieHue, racTpyJsius, OpraHOTeHE3. [TocTomOpuoHanpsHOE  pa3BHUTHE.

Tunel MOCTIMOPUOHANBHOTO Pa3BUTHUS: MpPsAMOE, HENpsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOZCTBA.

Poct u pa3Butue pacreHnid. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH,
CTaJ1H Pa3BUTHS.

Hemoncmpayuu:

Tabnuyer u  cxemovl: «DOpMBI  pa3sMHOKEHHS  OPTraHM3MOBY», «JIBoitHOE
OIUIOJOTBOPEHUE Y IBETKOBBIX PACTEHUI», «BeretaTuBHOE Pa3sMHOKEHUE PACTEHUI,
«Jlenenue kneTku 6akTepuing, « CTpoeHHE MOJOBBIX KIETOK», «CTpOeHHE XPOMOCOMBD,
«Kinerounsii ukin», «Permukanus JJTHK», «Muto3y, «Meio3y, «IIpsMoe u Henmpsmoe
pazButue», «l'amMeToreHe3 y MIIEKOMUTAIONIUX M 4eloBeKa», «OCHOBHBIE CTaauu
OHTOTCHE3a.

Obopyoosanue: MHKPOCKOTI, MHKPOIIPENapaThl «CnepMato30usl
MJICKOTIUTAIOWIETOY», <«SIMIEeKIeTka MIICKONUTaromero», «Kapuokunes B KIeTKax
KOpElIKa JIyKa», MarHuTHas MoOJelib-anmumkanus «Jlenenue xietku», moaens JIHK,
MojieNTb MeTa(azHO XPOMOCOMBI.
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Jlabopamopnvie u npakmuueckue padoomol:

Jlabopatopnas pabota Ne 3. «HaGmrogeHne MuTo3a B KJIETKAX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOTPENapaTax».

JlabopatopHuast pa6ota Ne 4. «3ydyeHune CTpOCHHS IMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax.

Tema 6. HacieACTBEHHOCTh M M3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3amaunm reHeTuku. Mcropus pa3BuTHs TeHETUKH. Ponb mutoimoruu
¥ SMOpHOJIOTHH B CTAHOBJICHUU TE€HETUKU. BKIIai pOCCUICKUX U 3apyOCKHBIX YUEHBIX
B pa3BUTHE TEHETUKH. MeETOnbl TeHEeTUKH (THOPUAOJOTUYECKUM, ITUTOTEHETUICCKUN,
MOJIEKYJIIpHO-TeHeTHYeCcKuil). OCHOBHBIE TeHETHYeCKMe TOHATHS. [eHeTmyeckas
CHMBOJIMKA, UCIIOJIb3YEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJICJAOBAaHMS MPU3HAKOB, YyCTaHOBJIEHHbIE [. Menaenem.
MoHorubpuHoe CKpelmrBaHue. 3aKOH €IMHO-00pa3us THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBuiio noMUHUPOBaHUS. 3aKOH PACIICIUICHUS] MPU3HAKOB. [ UIIOTE3a YNCTOTHI raMeT.
[TonHOE M HEMOTHOE JOMUHUPOBAHHUE.

JuruOpugHoe ckpemMBaHue. 3aKOH HE3aBUCHMOTO HACJEJIOBAaHMS MPU3HAKOB.
[luroreHeTyecKue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHUS.  AHAIM3UPYIOIIEEe
ckpeniuBanue. Mcnosib30BaHUE AHATU3UPYIOLIETO CKPEUIMBAHUA [JI1 OINPEICICHUS
Te€HOTHUIIA OCOOHU.

CueruieHHOe HaclieZjoBaHue Mpu3HakoB. Pabora T. Moprana mno cuemieHHOMY
HAaCJIeIOBAaHUIO T€HOB. HapyIieHne cuerieHust FTeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOoMOCOMHAasi TEOpHsI HACJIEACTBEHHOCTH. | eHETUYECKME KapThl.

I'enetuka mnona. XpoOMOCOMHOE OIpeaeieHrue Mojia. AyTOCOMBI M IOJOBBIE
XpoMocoMbl. ['oMmorameTHbIe U TeTepOoraMeTHbIE Oprann3mel. HacnemoBanue mpus3HaKkoB,
CLEIUIEHHBIX C TTOJIOM.

N3MeHunBOCTh. BBl NI3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAsA. Posb
Cpenbl B HEHACJIEICTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTHKAa MOIUMDUKAITMOHHON
W3MEHYMBOCTH. BapuanMoOHHBIM psAg W BapualnMoHHas KpuBas. Hopma peakuum
npusHaka. KoJndecTBEeHHbIE U KAYECTBEHHBIEC PU3HAKY U X HOpMa peakiuu. CBOMCTBa
MOAU(PUKAIIMOHHON U3MEHUYUBOCTH.

HacnencrBeHnas, WM TEHOTUNHUYECKas, W3MEHYMBOCTb. KomOuHaTtuBHas
M3MEHYMBOCTh. Mei03 U MOJOBOM MPOIECC — OCHOBA KOMOMHATUBHONW M3MEHUYMBOCTH.
MyTtanonHnass u3MeH4uBOCTh. Kraccudukamusi MyTtauuil: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. YacTtora W nOpuuuMHBL MyTanuil. MyTareHHble  (akTopbl. 3aKOH
FOMOJIOTHYECKUX PSAZIOB B HAaceACTBEeHHOM n3MeHunBoctu H.U. BaBuiosa.

BuesnepHas Haclie1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHbIE METO/Ibl TEHETUKHU YEJIOBEKA!
reHeaJoTuueCKui, OJIM3HEIIOBBIM, IMTOTEHETUYECKUN, OMOXMMUYECKHUI, MOJICKYJISIPHO-
TE€HETUYECKUI. CoBpemeHHOE ONpEICIICHUE TE€HOTHUIA! MIOJTHOT€HOMHOE
CEKBCHUPOBAHUE, TE€HOTUIIMPOBAaHHE, B TOM uucie ¢ nomombto [II[P-ananu3a.
HacnencrBenHnie 3a001eBaHus YSJIOBEKA: T€HHBIE 00JIE3HU, O0JIE3HU C HACJIEACTBEHHOM
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MPEAPACIOIOKEHHOCTbIO, XpPOMOCOMHBIE OoJie3Hn. CoMaTHYECKHEe M TEeHEPaTHBHBIC
myTtaruu. CTBONOBBIE KJIETKH. [IpuHIUIIBEI 340pOBOTO OOpa3a KU3HH, JUATHOCTHKH,
npodUIaKTUKA M JICYCHUsS TEeHETHYeCKUX Ooje3Hedl. MeauKo-reHeTHIecKoe
KOHCYJIbTUPOBAHUE. 3HAYCHUE MEIUIIMHCKON T€HETUKU B MPEAOTBPAILICHUU U JICYECHUU
FeHEeTUYECKHUX 3a00JIEBaHNH YEI0OBEKA.

Hemoncmpauyuu:

llopmpemwvi: I'. Mennenb, T. Mopran, I'. nge @pus, C.C. YerBepukos,
H.B. Tumodeer-Pecosckuii, H.1. BaBuios.

Tabauyvl u cxemvl: « MOHOTHOPHIHOE CKPEIIMBAHWE M €r0 IUTOTCHETHYECKAs
OCHOBa», «3aKOH PaCUICIUIEHUS M €ro LUUTOTCHETUYECKAas OCHOBA», «3aKOH YHUCTOTHI
ramet», «JluruOpugHoe ckpemmBaHue», «llutonmorndyeckre OCHOBBI AUTHOPUIHOTO
CKpemuBaHusA», «Menosy, «BzaumonencTBue aenbHBIX TEHOBY», «l'eHeTndeckue
KapTbl PAcTEHW, JKMBOTHBIX M YEJIOBEKa», «leHeThka monay, «3aKOHOMEPHOCTH
HaCJIEJIOBaHUsI, CIIETUICHHOTO C MOJIoM», «KaproTumbl 4yenoBeka U KUBOTHBIX», «BUIIbI
W3MEHYUBOCTHY, «MoaudukaimonHas u3MeHYUBOCTHY, «HacnemoBanue pesyc-
dakTopay, «I'eHeTnka rpynn KpoBu», «MyTaliuoHHAS U3MEHYUBOCTHY.

Obopydosanue:  MoJenu-anmmkanuu  «MOHOTUOPUIHOE  CKpELIMBaHUE,
«Hemonmunoe  gomuHMpoBanue»,  «JluruOpuaHoe  ckpemmBanue», «llepexpéct
XPOMOCOM», MHKPOCKON W MHKporpemnapaT «Jpo3zoduna» (Hopma, MyTtanuu (GopMbl
KPBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOI».

Jlabopamopnvie u npakmuueckue padomoi:

JlaGopatopHas pabdora Ne 5. «M3yuenuwe pe3ynbTaTOB MOHOTHOPUAHOTO U
JTUTHOPUTHOTO CKPEIIMBAHUS Y 1P030(hUIIbl Ha TOTOBBIX MUKPOIIpPENapaTax.

JlabopatopHas pabora Ne 6. «3ydyenne mMoauduUKarmoHHON U3MEHYUBOCTH,
MOCTPOCHUE BaPUAIIMOHHOTO Psijia M BAPHALIMOHHON KPUBOII.

JlabGopatopHas pabota Ne 7. «AHanu3 MyTanuil y Apo30(Hiibl Ha TOTOBBIX
MUKpOIIpenaparax».

[Ipaktruueckas padora Ne 2. «CocTaBlieHHE U aHAJIU3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexuus oprann3MoB. OCHOBBI 0HOTEXHOJIOTHH

Ceneknuys Kak HayKa v IPOLECC. 3apOoKIAECHUE CEIEKIUN U IOMECTUKALMS. Y YEHUE
H.W. BaBunoBa 0 1eHTpax MPOUCXOXKICHUS M MHOT000pa3usi KyJIbTYPHBIX PAaCTCHUH.
L{eHTpBI IPOUCXOXKACHHS TOMAIIHUX KUBOTHBIX. COPT, IOPOJA, IITAMM.

CoBpeMeHHbIE METO/bl CeNeKIHH. MacCoBbId M HWHAUBUIAYAIbHBIA OTOOPHI
B CENICKIMM pAaCTEHUW U KUBOTHBIX. OIllEHKa 3KcTephepa. bIMU3KOPOICTBEHHOE
cKkpeuiuBanue — MHOpuauHT. Yucras nuHus. CKpellMBaHue YUCThIX JUHUM. ['eTeposuc,
wii rubpuaHas cuia. HepoacTBeHHoe ckpenuBaHue — ayTOpuauHr. OtaanéHHas
rubpuauzanys u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M IMOJIyYeHHUE MOJIUILIOUIOB.
JIOCTHKEHUs CEJIEKLIUNA PACTEHUH, JKUBOTHBIX U MUKPOOPTaHU3MOB.

broTexHOIOrUs KaK OTpaciib MPOU3BOACTBA. | €HHas HMHXKEHEPUs. DTanbl CO3AaHUS
pexomOunanTHoi JIHK u TpaHcreHHbix opranu3moB. KieTouHass MHKeHEpUS.
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Knerounsle KyabTypbl. MHUKpPOKJIOHANIbHOE pa3MHOkeHHe pactenuil. KinoHupoBanue
BBICOKOIPOAYKTUBHBIX  CEJIIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  DKOJOTHYECKHUE
u aTHYeckue npodsieMbl. MO — reneTnyecku MOANGPUIUPOBAHHBIE OPTAHU3MBI.

Jemoncmpayuu:

Ilopmpemwi: H.U. BaBunos, U.B. Muuypumn, I'.Jl. Kapneuenko, M.®. lBanos.

Tabauywl u cxemsi: KapTa «L{eHTpBI IPOUCXOXKIECHU U MHOTO00Pa3usl KyJIbTYPHBIX
pactenuit», «llopoapl moOMamHMX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTCHUIN»,
«Otnanénnas rudbpuausanus», «Padboter akagemuka M.®. liBanoBay, «I[lomurionausy,
«O0bekThl  OmotexHosorun»,  «KinerouHele  KyJabTyphl W KIOHUPOBAHHE,
«KoHCcTpynpoBaHue 1 nepeHoC FeHOB, XPOMOCOM.

ObopydosaHnue.: MYJSIKU TIOJI0B M KOPHETUIOJO0B TUKHUX (DOPM U KYJIBTYpPHBIX
COpPTOB pacTeHui, repoapuii «CelbCKOX03IUCTBEHHBIC PACTCHUS.

Jlabopamopuvie u npakmuueckue pabomot:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTHKEHHUS CEJEKIIMA PACTEHUI U KUBOTHBIX
(Ha CeNeKUHOHHYI0 CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIA Y4YacCTOK,
B TEIUTMYHOE XO3AUCTBO, Ta00OPATOPUIO arpOyHUBEPCUTETA UM HAYYHOTO ILICHTPA)».

11 KJIACC

Tema 1. IBoTrOHMOHHASA OMOJIOTHA

[IpeanochbuUIKM BO3SHUKHOBEHHS SBOJIIOLIMOHHON TEOPUU. DBOJIIOIIMOHHAS TEOPUS U
e MecTo B OMonoruu. BiusiHre 3BOIOLIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U IPYTUX
HayK.

CBuzerenbctBa  ABONIONUU.  [laleOHTONIOTMYECKHE:  TOCJIEI0BATENbHOCTh
MOSIBJICHUSI BUJOB B  TAJCOHTOJOTHYECKON  JIETONMUCH, TMEepeXOoaHble  (OPMBIL.
buoreorpaduueckue: cxoacTBo U paznuure ¢hayH u GIop MATEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA M pa3iuuus SMOPHUOHOB pPa3HbIX BHUJIOB
MO3BOHOYHBIX.  CpaBHHUTEIIbHO-aHATOMHYECKHE:  TOMOJIOTMYHBIE,  aHAJOTUYHBIE,
PYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIAPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTed Yy BCeX
OpraHU3MOB.

OBomounoHHas Teopus Y. JlapBuHa. [Ipeanochkuiku BOSHUKHOBEHUS JApBUHU3MA.
JIBOKyIye CUJIBI DBONIONMK BUIOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKCHHE
IpU  OrPaHUYECHHOCTH  PECypCOB, HEONpelNeNEHHas  W3MEHYHMBOCTb,  OOpbOa
3a CyIIECTBOBAHUE, €CTECTBEHHBINA OTOOD).

Cunretnueckas Teopus 3Bostonuu (CTD) u e€ 0OCHOBHBIE TTOJIOKEHHUS.

MukposBosronus. [Tonmynsuus kak eIMHUIA BUIA U SBOJTIOLINH.

JBrokytye cuibl ((hakTopsbl) IBOJIIOIMH BUIOB B IIpUpoie. MyTallMOHHBIN IIPO1iece
1 KOMOMHATUBHAS U3MEHYUBOCTD. [lomyisiiinoHHbIe BOJIHBI U Apeiid reHoB. M3omsamus u
MUTpaLHs.

EctectBenHbIi 0TOOp — HanpaBIsAOMmIMiA (pakTop 3BOMIOIUU. DOPMBI €CTECTBEHHOTO
otbopa.
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[TpucrocobneHHOCTh  OPraHM3MOB Kak  pe3yiabTaT HBojtonuu. [Ipumepsr
IPUCIIOCOOICHUN y OpraHu3MOB. ApOMOP(O3bI U UIUO-aJaNITAIIH.

Bun u Bugoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (OpMBI BUT0OOPa30BAHUA:
reorpaguuecKoe, IKOJIOTHUECKOE.

MaxkposBomoriusi.  dopmbl  sBomrouMu:  (QuIeTHYECKas,  JIWBEPreHTHas,
KOHBEpreHTHas, napaienbHas. HeoOpaTuMocTh 3BOJIONUH.

[IpoucxoxaeHnne OT HeCIEeUUAIN3UPOBAHHBIX MpeakoB. IIporpeccupyromias
crienuanu3anysa. AJanTUBHAS pajnariysl.

Jemoncmpayuu:

Tlopmpemewi: K. JIunneit, XK.b. Jlamapk, Y. lapsun, B.O. Kosanesckuii, K.M. bap,
2. I'ekkenw, @. Mromiep, A.H. Ceepuos.

Tabauysl u cxemol: «Pa3BUTHE OPraHUYECKOTO MUPA HA 3eMIie», «3apOIbIIIu
MO3BOHOYHBIX XUBOTHBIX», «ApxeonTtepukc», «Dopmbl O0pbOBI 3a CyILIECTBOBAHHUEY,
«EctecTBeHHBIN 0TOOPY», «MHOTO00Opa3ue COPTOB pacTeHUi», «MHOTO00Opa3ue mopos
KUBOTHBIX», «llomymsauun», «MyTanMOHHAs W3MEHUYUBOCTHY, «ApOMOP(O3bI»,
«Ununoananramuuny, «O0mas aerenepanusy», «JBrmwkyume cuibl 3Boonumny, «Kapra-
cxema Mapupyta myremectBuss Y. Japeuna», «boppba 3a cyliecTBOBaHUEY,
«IIpucnocoOMeHHOCTh ~ OpPraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«DKOJIOTUYECKOE BUA00OPA30BAHUEY.

ObopydosaHue. KOJIEKIMSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH, HAOOp
IJIOJIOB U ceMsiH, Kosuiekuusi «IIpumephl 3allMTHBIX MPUCIIOCOOIEHUN Y KMBOTHBIX),
mMozenb «OCHOBHbIE HampaBleHUs HBOMIOIUM», O00BEMHas Moaenb «CrpoeHue
TOJIOBHOT'O MO3T'a TO3BOHOYHBIX).

buoreorpaguueckas kapra Mupa, KOJUIEKIUs «POpMbl COXPAHHOCTH UCKOTIAEMBbIX
KUBOTHBIX W PACTEHMI», Mojenp ammuiukanus «llepekpéct Xxpomocom», BIaKHbBIE
npenaparbl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JATYIIKW», MUKpOIpenapar
«JIpozodunay (Hopma, myTanuu GOpMbI KPLIIEEB U OKPACKH Teja).

Jlabopamopnsie u npakmuueckue padomot:

JlaGopatopHas pabdota Ne 1. «CpaBHeHHE BHUJOB 1O MOP(HOIOTUUECKOMY
KPUTEPHIOY.

JlaGopartopnas pabGora Ne 2. «Omnmcanue MOpUCIIOCOOJICHHOCTH OpraHu3Ma
U € OTHOCUTEIHPHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHE U pa3BUTHE KM3HHM HA 3eMuie

JloHaydHbI€ TIPEACTABICHHUS O 3apOXKIACHUM JKU3HHA. HayuHble rumoressl
BO3HUKHOBEHUS KU3HU Ha 3emJyie: abuoreHe3 U MmaHcrepmus. XUMHUUYECKas SBOJIIOLMSL.
AOUOTEeHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAHUYECKUX. DKCIEPUMEHTAIBHOE
MOATBEPKACHUE XUMHUUYECKOM HdBomronuu. HadanbHble dTambl  OHOJIOTHYECKOM
spomonuu. I'mnoreza PHK-mupa. ®dopmupoBaHne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE TMpPOTOKIETKU. llepBble kieTtkm m ux sBomonusa. PopmupoBaHHE
OCHOBHBIX I'PYIIII KUBBIX OPIraHU3MOB.
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Pa3utne xwn3Hu Ha 3emse mo spaM M nepuoaaM. Karapxen. Apxenckas
U npotepo3oiickas 3pbl. [1aneo3oiickas spa u e€ nepuoabl: KeMOPUNHCKUNA, OPIOBUKCKHIA,
CHJIYPUMCKHM, JEBOHCKUM, KAMEHHOYTOJIbHBIN, TIEPMCKHUM.

Me3so30¥ickas 3pa 1 €€ NepUOAbl: TPUACOBBIN, IOPCKUI, METIOBOM.

Kalino3oiickas 3pa u €€ nepruobl: MaleOreHOBbIN, HEOT€HOBbBIM, AHTPONOTEHOBBIH.

XapakTepucTuKa KiIuMaTa W TeoJIOTMYECKUX MpoueccoB. (OCHOBHBIE 3Tarbl
HBOJIIOLIMU PACTUTEIBHOTO U KUBOTHOTO MHUpa. ApoMop(o3bl y paCTeHHI U KUBOTHBIX.
[TosiBneHue, pacuBET U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpaxkeHue 3BoaouuH. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIbI OPraHU3MOB.

DBOJIIOLMS 4YeNlOBEeKa. AHTpPOIOJOTHS Kak Hayka. Pa3BuTue mnpencraBiieHUN
0 MPOUCXOKACHUU YeIOBeKAa. MeToIbl n3ydeHus aHTpororeHeza. CxoncTBa U pa3anyus
YEJI0BEKA U JKUBOTHBIX. CUCTEMATHUECKOE MOJIOKEHNE YETOBEKA.

JBrwxymue cuiibl (pakTopsl) aHTpororenesa. HacnencrBeHHass M3BMEHUHUBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HMU, W3TOTOBJICHHE OPYIUU TpyHa,
MBIIUICHUE, PEYb.

OCHOBHBIE CTaguM W BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJONUTEKH, YeloBeK
yMenbi, YeloBek mpsaMoxoasini, YeroBek HeaHAepTalbCKuh, YEeI0BEK pa3yMHBIM.
Haxonku mckomaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAHMS, 00JIACTh PACIPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pas3 *KU3HU, OPYIUs.

Yenoseueckue pacbl. OCHOBHbIE OOJIBLIME pachl: €BporeougHas (eBpasuiickas),
HErpo-aBCTpaJIouHasl (PKBATOpPHAIIbHASI), MOHTOJOMUJIHAA (A3MATCKO-aMEPUKAHCKas).
YepThl NpUCHOCOOJEHHOCTH NPEACTaBUTENICH YEJIIOBEYECKMX pac K YCIOBUSIM
cyuiecTBoBaHus. EMMHCTBO uenoBeueckux pac. Kpuruka pacusma.

Jemoncmpayuu:

Ilopmpempui: ®@. Penu, JI. ITactep, A.1. Onapun, C. Muep, I'. FOpu, Y. {apBuH.

Tabnuyvt u cxemovl: «Bos3HukHOBeHHMe ConHeyHON cucTeMbl», «Pa3Burne
opranmyeckoro  mupa»,  «PacturenbnHas  kierka»,  «KuBOTHasT  KJETKay,
«ITpokapunotnueckas knetka», «CoBpeMEHHass CHCTEMA OPraHUYECKOTO MUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUSI YEJIOBEKA U YEJIOBEKOOOPa3HBIX 00€3bIHY,
«OCHOBHBIE M€CTa MaJCOHTOJIOTHUYECKUX HAXOJIOK MPEAKOB COBPEMEHHOTO YEJIOBEKAY,
«/lpeBHeiimme moan», «JpeBHue moau», «llepBbie  COBpEMEHHBIE  TIOANY,
«YenoBeueckue pacoh».

Obopyoosanue: mynsixu «lIpoucxoxxnenue denoBeka» (OIOCThI aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHIepTaliblla, KPOMaHBOHIIA), CICIKU WM U300PKEHUS] KaMEHHBIX
OpyAMii  TIEpBOOBITHOTO  YeJOBeKa  (KaMHHU-YOIIEPhl,  pyOwmma,  ckpebdia),
reOXpOHOJIOTHYeCKass Tabnuia, KoJuleKius «DopMbl COXPAaHHOCTH HMCKOTAEMBIX
KABOTHBIX U PACTCHUIN».

Jlabopamopnwle u npakmuueckue padomul:
[IpakTueckas pabora Ne 1. «V3ydeHue HCKOMAEMbIX OCTAaTKOB pacTEHUU
Y )KUBOTHBIX B KOJUICKLIHASIX).
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DKcKypeus «IBOJIOIHS OPraHUYECKOro MUpa Ha 3eMiie» (B €CTeCTBEHHO-HAYUHBIH
WJIM KpaeBeIUECKUI My3€ei).

Tema 3. OpranusMsbl H OKpPY:KaOIIAs cpeaa

DKOJIOTHUSI KaK Hayka. 3aJayd W pas3fiesibl AKOJOTMU. MeToabl 3KOJOTMYECKHX
UCCJIEIOBaHHUM. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenpl oOuTaHUsT OpPraHW3MOB: BOJHASA, HA3eMHO-BO3AYIIHAS, TMOYBEHHAS,
BHYTpHUOpraHU3MEHHasI.

Oxonoruueckue  ¢aktopbl.  Krnaccudukamuss — 3Kojgoruueckux — (PakTopoB:
abuoTHYeCKUe, OMOTHYECKUE M aHTPOIOreHHbIe. J[eCTBUE AKOJOTHUYECKUX (haKTOPOB
Ha OpraHU3MBI.

AbGuoTtndeckue (GaKkTOpbl: CBET, TEMIIEPaTypa, BIAXKHOCTb. DOTONEPUOIU3M.
[Ipucnoco6ieHus: OpraHu3MoOB K JIEUCTBUIO a0MOTHUYECKUX (pakTOpoB. buonoruueckue
PUTMBI.

buotnueckue ¢daxktopsl. Bujgbl OHMOTHYECKHUX B3aMMOJACHCTBUM: KOHKYPEHIIUS,
XUIIHUYECTBO, cuUMOMO3 u ero Qopmel. [lapasutusMm, koomepamusi, MyTyalau3M,
KOMMEHCAJIU3M  (KBapTHPAHCTBO, HAaxJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHne OWOTHYECKMX  B3aWMOJCWUCTBUW I CYHIECTBOBAHHSI  OPTaHU3MOB
B IIPUPOHBIX COOOIIECTBAX.

DKOJOTHYECKHE XapaKTEPUCTUKH MOMysiuu. OCHOBHBIE TTOKA3aTENN MOMYISIUH:
YHCJIEHHOCTb, TUIOTHOCTh, POK/IaEMOCTb, CMEPTHOCTh, MIPUPOCT, MUTpanud. JlMHaAMHUKa
YHCJIEHHOCTHU MOMYJISILIUU U €€ PeryJssiusl.

Hemoncmpavyuu:

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

Tabnuyvr u cxemwvi: kapta «llpupomnsie 30HBI 3emiu», «Cpeabl 0OOUTaHUS
opranusMoB», «®oronepuoauzm», «llomynsaunm», «3aKOHOMEPHOCTH  pOCTa
YUCJIIEHHOCTU NONYJsUnU UHDY30puu-Tyhenbkny, «llunieBbie nenm».

Jlabopamopnvie u npakmuueckue paoomol:

Jlabopatopuass pabora Ne 3. «Mopdonoruueckne OCOOCHHOCTH pacTEHUM
U3 Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas padota Ne 4. « BnusiHue cBeTa Ha poCT U pPa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «[loacu€r MIOTHOCTU MOMYJIALMKA pa3HbIX BUIOB
pPaCcTEHUI.

Tema 4. Coo01ecTBa 1 IKOJOTMYECKUE CHCTEMBbI
CoobmiectBO  opranu3sMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BUIOBa,
MPOCTPaHCTBEHHAs, Tpouueckas (nuiuenas). Buabl-noMmuHantel. CBsi3u B OMOLIEHO3E.
DKOJOTHYECKHUE CUCTEMBI (3KOCHCTeMBI). [ToHsTHE 00 SKOCHCTEME M OMOTEeOIICHO3E.
OYHKITMOHATbHBIE KOMITOHEHTBI SKOCHCTEMBI: TTPOIYIICHThI, KOHCYMEHTBI, PEAYIICHTHI.
KpyroBopoT BeliecTB U MOTOK SHEPTUu B 3kocucteMe. Tpodudeckue (MUIIeBbie) YPOBHU
skocucTeMsl. [Iumessie ey u cet. OCHOBHBIC TTOKA3aTeNId SYKOCUCTEMBI: OroMacca,
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OPOAYKUHUSA. OKOJOTUYECKUE MHPAMUJIbI: MPOIYKIHMHU, YHUCIECHHOCTH, OHMOMAaCCHI.
CBolicTBa 3KOCHUCTEM: YCTOMYHUBOCTh, CAMOPETYJIsiuUs, pa3BuTHe. CyKiieccus.

[IpuponHbie 3KOCHUCTEMBI. DKOCHUCTEMBI 03Ep M pPEK. DKOCHCTEMa XBOWHOTO
WM IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTE€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOosKoCcuCTEMBI.
buonoruueckoe u X03siCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (Qakrtop ycroWuumBoctH 3KocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3eMIie.

VYuenue B.W. Bepuanckoro o Ouocdepe. ['panuiibl, coOcTaB U CTpyKTypa Ouocdepsi.
XKupoe BemectBo u ero (QyHkuuu. OcobeHHocTH Ouochepbl Kak TII0OATbHOU
AKOCHCTEMBI. J[nHaMuueckoe paBHOBECHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTs! BeriecTB 1 OMOre0XMMUYECKHE IIMKIIBI 3JIEMEHTOB (YIiiepo/ia, a30Ta).
3oHabHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBedecTBO B Onocdepe 3emiin. AHTPOINOTEHHBIE M3MEHEHUsT B Ouocdepe.
['o6anbHbIE 2KOJIOTHUECKUE MTPOOIEMBI.

CocymiecTBoBaHHE TPUPOJIHI U yesnoBedecTBa. CoxpaHeHHe OHMOpa3HO0Opas3us Kak
OCHOBa yCTOHYMBOCTU Onocdepbl. OCHOBA PallMOHAIBLHOTO YIPABICHUS TPUPOIHBIMU
pecypcamu B UX UCIONIb30BaHue. JJOCTIKEHNS OMOJIOTHHU M OXpaHa MPUPOJIBL.

Jemoncmpayuu:

Ilopmpempsi: A.JIx. Tencnu, B.H. Cykaués, B.11. Bepnaackuii.

Tabauyvr u cxemwvi: «llumesbie nenu», «bHOLIEHO3: cOCTaB M CTPYKTypay,
«IIpuponnbie cooOmectBay, «llenum nuranusy», «OKoIOrMYecKas MHPAMUTIAN,
«buocepa u uenoBek», «IKocHucTeMa HIMPOKOJIHUCTBEHHOTO Jeca», «IJKocucTema
XBOMHOIO Jecay, «broueno3 Bogoémay, «ArpoueHos», «lIpumepHbie aHTPOIIOrEeHHBIE
BO3JCUCTBUS Ha nOpupoay», «BaxHeWlIMe WCTOYHHUKMA 3arpsA3HEHHUs BO3AyXa U
IpyHTOBBIX BoA», «llouBa — BaxHeilmas cocTtaBistomas Ouochepb», «PakToOpbl
nerpaganuu mouBy, «llapaukoBsiil a3 exTy, «DakTophl paAOaKTUBHOTO 3arps3HEHUS
ouocdepnr», «O0mas cTpykrypa omnocdepni», «Pacnpoctpanenue xxu3Hu B 6uocdepe,
«O30HOBBIN 3KkpaH Ouochepr», «KpyroBopot yriaepona B 6uochepe», «Kpyropopot
a30Ta B IPUPOAEN.

Ob6opynoBanue: Monenb-ammiukanus «Tunuunaele OHOLIEHO3BI», Tepbapuii
«PactutenbHble COOOIIECTBa», KOJUIeKIMU «buoneHo3y», «Bpeautenn BakHEUIIMX
CEJIbCKOXO3SIIICTBEHHBIX KYJIBTYp», TepOapuu U KOJJIEKUIUU PACTEHUH U >KUBOTHBIX,
MIPUHAJICKANIME K PAa3HbIM SKOJIOTMYECKUM IpynnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit ®denepanuu, n300pa>keHUsI OXpaHIEMbIX BUIOB PACTEHUN U )KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS TPOI'PAMMBbI
11O BUOJIOTUN HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHMUA

Cornacao ®I'OC COO ycraHaBiauBarOTCA TpeOOBAaHUS K pe3yJibTaTaM OCBOCHUS
oOyyJarouuMucs MporpaMM  CpeaHero  oémiero  oOpa3oBaHUs:  JIMYHOCTHBIM,
MeETaIlpeAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbDI

B cTpykType JMYHOCTHBIX pE3yJNbTaTOB OCBOCHUS mpeaMera «bHOIOTHS»
BBIJICJICHBI CJIENYIONIME COCTAaBISIONIME: OCO3HAHHE OOYYalOIUMUCS POCCUHUCKON
rpaXIaHCKOW HJICHTHYHOCTH — TFOTOBHOCTHM K CAMOPA3BUTHUIO, CaMOCTOSITEIIbHOCTU
U CaMOOTPEJIETICHUIO, HATMYME MOTUBALIMU K 00yYEHHUI0 OMOJIOTHH, LIeJICHATPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KIFOUEBBIX I[EHHOCTEH W
UCTOPUYECKUX  TPAJULMK  pa3BUTHUA  OHOJOTMYECKOrO0  3HAHUS, TOTOBHOCTh
U CIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMH YCTAaHOBKAMH, TMPUCYIIUMH CHUCTEME OHOJIOTHYECKOTO 00pa3oBaHMs,
HaJM4Yue SKOJOTMYECKOI0 IMPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh M€ U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS TnpeaMera «buonorus» mocturaroTcs
B CIMHCTBE Yy4yeOHOM ¥  BOCIUTATEIBHOM  JEATEIILHOCTH B  COOTBETCTBUU
C TPaAUIIMOHHBIMU POCCUHUCKUMHU COIUOKYJIBTYPHBIMHU, UCTOPUUYECKUMH M JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPHUHSATHIMH B OOIIECTBE NpaBWIaMH U HOpPMaMu
MOBEJCHUS W  CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHWSA, CaMOBOCIUTAaHUA U
CaMOpPa3BUTHSI, PA3BUTHUSI BHYTPEHHEW MO3UIIMU JIMYHOCTH, MATPUOTHU3MA, YBAKCHUS
K 3aKOHY W MPAaBOMNOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJEHUIO, B3aUMHOTO
YBaXKEHUS, OEpPEKHOr0 OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUI0 U TPAJULMSIM
MHOTOHAIIMOHAJIBbHOro Hapoaa Poccuiickoir ®Denepaiuy, TPUPOAE U OKPYKAOILIEH
cpexe.

JInyHOCTHBIE pe3yibTaThl OCBOCHUSI yueOHOro mnpeamera «buosorus» mgOJKHBI
OTpakaTb ~ TOTOBHOCTh W CIIOCOOHOCTh  OOy4Yaromuxcsi  PyKOBOJCTBOBATHCS
chOpMUpPOBaHHONW BHYTPEHHEH TMO3WIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMI, TO3UTUBHBIX BHYTPEHHHUX YOEXKICHUMN, COOTBETCTBYIOIIUX TPAAUITUOHHBIM
IEHHOCTSIM POCCHUHCKOr0 O0O0IlecTBa, PACHIMPEHHUE >KU3HEHHOTO OIbITa M ONbITA
JNEATENbHOCTH B TMPOLIECCE PEATM3alMM OCHOBHBIX HAIPABICHUN BOCIUTATEIBHOMN
NEATEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpamaaHcKoOro BOCIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKJIAHCKON TMO3UIMKM OOy4Yaromerocss Kak aKTUBHOTO
¥ OTBETCTBEHHOTO WJICHA POCCUICKOTO OOIIECTRA;

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX TpaB W OO0S3aHHOCTEH, yBa)KEHHE 3aKOHA
U TIPABOIOPSIKA;
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TOTOBHOCTh K COBMECTHOM TBOPUYECKOW NEATENbHOCTH MPU CO3JIaHUU Yy4E€OHBIX
MPOEKTOB, PEIICHUHN YYEOHBIX M MMO3HABATENIbHBIX 3a7a4, BBINOJHEHUHA OMOJIOTHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO IMO3HIIMIO 1O OTHOIICHHWIO K SIBJICHUSM
COBPEMEHHOM >KU3HU U OOBSICHSTH €€;

YMEHUE YUYUTHIBaTb B CBOUX JCHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIOACH C pPa3HBIMU YOEKICHUSMHU, KYJIbTYPHBIMHU IEHHOCTSIMU U
COLUAIBHBIM IOJIOKECHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B IMPOIECCE COBMECTHOTO BBIMOJHEHUS YYCOHBIX,
II03HABATEJBHBIX U UCCIEAOBATEIILCKUX 3a/]1a4, YBAXKUTEIBHOTO OTHOIIEHUSI K MHEHHIO
OTITIOHEHTOB TP OOCYKJIEHNUHU CITIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJEPIKAHMUS,

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU NEATEIBHOCTH;

2) NATPUOTHYECKOTO0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKOW TPAXTAHCKON WIEHTUYHOCTH, NATPHOTHU3MA,
YBaXKEHHSI K CBOEMY Hapoly, YyBCTBa OTBETCTBEHHOCTH nepen PoamHol, ropmoctu
32 CBOM Kpail, CBOWO PoauHy, CBOM $3bIK W KYyJbTYpPy, MPOIUIOE W HACTOAILICE
MHOI'OHAIIMOHAJIBLHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOUIEHWE K NPUPOJHOMY HACIEOUI0O W MNaMATHUKAM MPHUPOIBI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ] POCCUUCKUX YUYEHBIX B CTAHOBIICHUE U PA3BUTHE
OMoJIOTUY, TIOHUMAHUS 3HAYCHHUS OWOJIOTMH B MO3HAHWM 3aKOHOB MPHUPOJBI, B KU3HU
YeJI0BEKa M COBPEMEHHOI0 00I1IeCTBa;

ujeiiHas yOexkAEHHOCTh, TOTOBHOCTh K CHyKeHHMIO u 3amure OTedecTna,
OTBETCTBEHHOCTb 32 €ro Cynb0y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:
OCO3HAHHE JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa;
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHS;
CIIOCOOHOCTh  OIICHMBATh CHUTYallMl0 W TPUHUMATH OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO  OYIyIIEro;
OTBETCTBEHHOE OTHOLIECHUE K CBOMM POJUTEISAM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O NPHUHATHS LEHHOCTEHM CEMEMHOW XU3HU B COOTBETCTBUU C TPAAULIUSAMHU

HapoaoB Poccuu;

4) 3cTEeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

IMOHUMAHUE SMOIMOHAIBHOTO BO3IEUCTBUS >KUBOM MPUPOABI U €€ ILEHHOCTH;

TOTOBHOCTbH K CAMOBBIPAKCHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE MPOSIBIISTH
Ka4eCTBa TBOPUYECKOW JIMYHOCTH;
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5) pusuyeckoro BoOCHUTAHUSA, (POPMHUPOBAHUS  KYJLTYPbl 310pPOBbS M
IMOLMOHAJIBLHOIO 0JIArONOJIyYHs:

NOHUMaHUE W peaju3alus 3J0poBOro U Oe3omacHoro odpaza >KU3HHU (310pOBOE
MUTaHue, COONIOJCHNE TUTHCHUYECKUX TMPaBUI W HOPM, COAIAHCUPOBAHHBIN PEXUM
3aHATHI U OTIbIXA, peryisipHas pu3ndyeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY W TICHXUYECKOMY
310POBBIO;

MOHUMAaHUE [EHHOCTHU MPaBUJI WHAWBUIYAIBHOTO W KOJUIEKTHBHOTO O€30TIaCHOTO
MIOBEACHHUS B CUTYalUSAX, YTPOXKAIOIIMX 3I0POBbIO U KU3HU JIFOJIEH;

OCO3HaHWE TMOCIEACTBUH U HENPUSITHS BPEAHBIX MNPUBBIYEK (YMOTpeOIIeHUs
AJIKOTOJIs, HAPKOTUKOB, KypEHHS);

6) Tpya0BOIro BOCIMTAHUA:

TOTOBHOCTbH K TPYAY, OCO3HAaHUE IICHHOCTH MaCTEPCTBA, TPYI0TIO0HE;

FOTOBHOCTh K AKTHMBHOM JI€SITEIBHOCTU TEXHOJOIMYECKOM U COLUAIBHON
HAIpPaBJIEHHOCTHU, CIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJTHATH TaKyIO JICSITEIIBHOCTD;

WHTEpPEC K pa3IMuHbIM cdepam npodheCcCHOHATHHOU JeATEIPHOCTH, YMEHUE
COBEPIIATh OCO3HAHHBIN BBHIOOp Oymyred nmpodeccuu U peaqu30BhIBaTh COOCTBEHHBIE
KU3HEHHbIC TUIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTIHKECHUU
BCEH KU3HU;

7) 3K0JI0rHYeCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 11eleco00pa3Hoe OTHOILIEHHE K MPUPOJE KaK HCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

NOBBIIICHUE  YPOBHA  JKOJOTMYECKOM  KYJIbTYphl: TNPUOOPETEHHE  OMbITa
IJIAHUPOBAHHUSI MTOCTYNKOB M OLICHKH MX BO3MOXHBIX HOCJIEACTBUN I OKPYKAIOLIEH
Cpensl;

OCO3HAHHWE TJOOAIBHOTO XapakTepa OJKOJOTWYECKUX MpoOJeM U MmyTed ux
pelieHus;

CIIOCOOHOCTh MCMOJIB30BaTh MPUOOpPETaEMbIC MPU U3YUYEHUH OWOJIOTHU 3HAHUS U
YMEHUS TIPU PEIICHUN MPOOJIEM, CBI3aHHBIX C PAIIMOHAIBHBIM MPUPOIOTIOIH30BAHUEM
(cobmoieHne TpaBWJI TOBEACHHUS B MPUPOJE, HANPABICHHBIX Ha COXpaHEHHE
paBHOBECHUS B 9KOCHCTEMAX, OXpaHy BUJ0B, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEMNPUITUE ACUCTBUM, MPUHOCAIIMX BPEJ OKPYXKAIOLIEH NPUPOAHON
cpene, yMEHHE TMPOTHO3MPOBATH HEOJATONMPHUATHBIE JSKOJOTUYECKUE TIOCIEIACTBUS
NpEeANTPUHUMAEMBIX JICMCTBUN U TIPEIOTBPAIATh UX;

HaJU4Yue€ pPa3BUTOrO0 HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOU KYJIbTYPHI,
OMbITA JIESITEIBHOCTU SKOJOTMYECKOM HAIMpPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMM B TI03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOM MPaKTUKE, TOTOBHOCTH
K YYaCTHIO B TPAKTHUYECKOHN AEATETbHOCTH SKOJIOTMYECKON HAMPABICHHOCTH;
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8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUSL HAyKW W OOIIECTBEHHOW MNPAKTHKW, OCHOBAHHOTO HA JHAJIOTe KYJIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJILTYPHOM MUPE;

COBEPIIICHCTBOBAHKUE SI3BIKOBOM W UYWUTATEIhCKOW KYyJIbTYphl KaK CpeACTBa
B3aMMOJICUCTBUS MEX/1Y JIFOJIbMU U TIO3HAHUS MUPA;

MOHMMaHHe CIEeUPUKN OMOJIOTHH KaK HayKH, 0CO3HAHUs €€ posiu B (popMUpOBAHUN
paIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3MaHWHM I[EJOCTHOTO  TIPEJCTaBICHUS
00 OKpY’KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOJIbI, YeTIOBEKA U 00IeCTBa, B MO3HAHUHU
MPUPOJHBIX 3aKOHOMEPHOCTEH HW PEIICHWH TPOOJIeM COXpaHEHUS IPUPOTHOTO
paBHOBECHS,

yOeKIEHHOCT, B 3HAYMMOCTH OHWOJIOTMHM JUIsl COBPEMEHHOW IMBUJIM3AIUU:
obOecrieueHsT HOBOTO YpPOBHS pa3BUTHS MEIMIMHBI, CO3JIaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX pEIIaTh PECYpCHBIE MPOOIEMbl Pa3BUTHUS YEIOBEUECTBA,
MOWCKa MyTeH BBIXOAA U3 TIJIOOAIBHBIX HKOJOTHYECKUX MpoOjeM u olecreueHus
nepexoga K YCTOMYMBOMY Pa3BUTHIO, PAIIMOHAILHOMY HMCIOJIB30BAHUIO TMPUPOTHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TIOJIYYCHUHM OMOJIOTUYECKUX 3HAHWUN B IEJISAX TMOBBIMICHUS
o01Iel KyJIbTYphl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, KaK COCTAaBHOM 4YacTH
(GYyHKIMOHATBFHOM TPaMOTHOCTH  OOydawmmxcs, G(OpMUpyeMON MpU HU3YYECHUU
Oouosoruu;

MOHMMAHUE CYIITHOCTH METO/IOB MTO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH HCIIOJIh30BaTh MOJIy9acMbIe 3HAHUS IS aHAJIN3a U OOBSICHEHUS SBICHUN
OKPYXAIOIIEr0o MHpa W TPOWCXOASAIMX B HEM W3MEHCHHWH, YyMEHHUE JeNaTh
000CHOBaHHBIC 3aKJIIOYEHUS HAa OCHOBE HAay4YHBIX (DaKTOB M HUMEIOIIUXCS JIaHHBIX
C TICJTBIO TIOJTYYCHHSI TOCTOBEPHBIX BBEIBOIOB;

CIOCOOHOCTH CaMOCTOSITENIEHO UCIIOJIb30BaTh OMOIOTHUECKHUE 3HAHUS JITISl PEIICHUS
po0sieM B peasibHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HaHWE I[EHHOCTH HAy4YHOW JIEITEbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOCKTHYIO M HCCIICIOBATENHCKYIO ACATEIHPHOCTh HHINBHIYATHHO U B TPYIITIE;

TOTOBHOCTb M CITOCOOHOCTH K HEMIPEPHIBHOMY OOpa30BaHUIO M CaMOOOPAa30BAHMIO,
K aKTUBHOMY ITOJTYYCHHUIO HOBBIX 3HAHHWK 1O OMOJIOTHH B COOTBETCTBHH C KU3HCHHBIMU
MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATHI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHHS YyueOHoro mipeamera «buomorws»
BKJIFOYAIOT: 3HAUYMMbIe IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUYAIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIIeHAyYHbIE TMOHSATUSA, OTPAXKAIOLIUE
IIEJIOCTHOCTh HAYYHON KapTUHBI MUPA U CICIIU(GUKY METOIOB MTO3HAHUS, UCIIOIH3YyEMBbIX
B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPTus, SIBJIEHUE, MPOLECC, CUCTEMa, HAYyUHbIN
¢dakT, IpUHIKI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBAHHUE,
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HaOII0ICHUE, U3MEPEHUE, IKCIIEPUMEHT U APYIHUX), YHUBEPCAIbHbIEC yUeOHbIE eUCTBUS

(To3HaBaTeIbHBIC, KOMMYHHKATHUBHBIC, PETYJIATUBHEIC), o0ecreYnBaroIIHe
dopmupoBanre (YHKIMOHAILHOW TPAMOTHOCTH M COIMAJIBHOW  KOMIICTCHIMH
oOydJaronmxcs, CIIOCOOHOCTH oOy4JaroIuxcst WCITIOJIb30BATh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIE, MHPOBO33PEHUECKHME 3HAHUS M YHUBEpPCAJbHbIC Y4YCOHBIC
JIEUCTBYS B MIO3HABATEIILHON U COLMAIBHOU MTPAKTHUKE.

Ilo3zHaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIe JelCTBUS
Bba3oBble Jornueckue aeicTBUA:

CaMOCTOSTENbHO (OPMYTUPOBATh U aKTyalM3UPOBATh MPOOJIEMy, pacCMaTPUBATh
€€ BCECTOPOHHE;

WCIIOJIH30BaTh NIPH OCBOCHUM 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIN3a,
CHHTE3a, CPAaBHEHUS, KJacCupuKamu, 0000IIEeHNs ), PACKPBIBATH CMBICIT OMOJIOTHYECKUX
NOHATUH (BBIACNATh UX XapaKTEpHbIE TMPU3HAKW, YCTAHABIUBATH CBS3U C JIPYTUMU
MOHSATUSIMU );

ONpEeNEeNATh LU IeITEIbHOCTH, 3a/1aBasi IapaMeTPbl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTH PE3yJIbTAThI ICITEILHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

WCITIOJIb30BATh OMOIOTUIYECKUE TIOHATHS ISl OOBSICHEHUS (PAaKTOB U SIBJICHHUM KUBON
TIPUPOJIBI;

CTPOUTH JIOTUUECKHE pacCyX AeHUs (MHIAYKTUBHBIC, I€IYKTUBHbIC, 110 aHAJIOTUN),
BBISIBIIATh 3aKOHOMEPHOCTH M TIPOTUBOPEYHSI B PAacCCMAaTPUBACMBIX  SIBIICHUSX,
(bOopMyIMpPOBaTh BHIBOJIbI U 3aKIIOUCHUS;

IPUMEHSTh CXEMHO-MOJICTIbHBIC CPENICTBA IS TMPEJCTABICHUS CYIIECTBEHHBIX
CBS3€H M OTHOILIEHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUUN
Pa3HOTO POJIa, BBISIBJICHHBIX B Pa3IUYHBIX MHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBI € Y4ETOM aHAIM3a HMEIONTUXCS
MaTepualbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTh, OIICHHUBATH COOTBETCTBHE PE3YyJIhTAaTOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN JEATEIBHOCTH;

KOOPJIMHUPOBATh M BBHITIOJIHATH PaObOTy B YCIOBHUSIX PEAIbHOTO, BUPTYAJIHHOTO H
KOMOMHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TTPOOJIEM.

ba3oBble uccieaoBaTe/IbCKHe JeCTBUA:

BJIAJICTh HABbIKAMHU YYEOHO-MCCIIEAOBATEILCKOM M TPOEKTHOM JesATEIHHOCTH,
HaBBIKAMH Pa3peIIeHUs TPOOJIEM, CTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETHbHOMY
MOMCKY METOJIOB PEUICHMS MPAaKTUYECKUX 3a]a4, TPUMEHEHUIO Pa3JIMYHBbIX METOJIOB
MMO3HAHUS,

VICIIO0JIB30BAaTh PA3JIMYHBIE BUJIBI ICSITEILHOCTH IO TTOJYYEHUIO HOBOT'O 3HAHUS, €TO
WHTEPIpPETAINH, TPE0OPa30BaAHIIO U PUMEHECHHIO B YICOHBIX CUTYAIHMIX, B TOM YHCIIE
MIPU CO3/IaHUM YUEOHBIX U COLIMAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIH THUIT MBIIIJIECHUS, BJIaJICTh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUYEBBIMU MOHATUSIMU U METOJAMH;
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CTaBUTH U (HOPMYIMPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BATEIbHOMN IEATEILHOCTH
Y KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh PUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIU3UPOBATh 3a/1auy, BbIJIBUTATh
rUNoTe3y €€ peleHus, HaX0IUTh apTYMEHTHI JUIsl J0KA3aTeIbCTBA CBOUX YTBEPXKIICHUM,
3aJlaBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ PEIICHMs 3aJayd Pe3yJIbTaTbl, KPUTUUECKU
OLICHUBATh UX JJOCTOBEPHOCTh, TPOTHO3UPOBATH U3BMEHEHHE B HOBBIX YCIOBUSIX;

JaBaTh OILCHKY HOBBIM CHUTYyalusM, OIICHUBATh NPHOOPETEHHBIA  OIIBIT,

OCYUIECTBJIATH LieJICHANIPABICHHBIN MOUCK MEPEHOCa CPEACTB U CIIOCOOO0B ACHCTBUS
B Ipo(hecCHOHATBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHWUA B T[IO3HABATEIBHYID W TMPAKTHYECKYIO OOJIaCTH
KU3HEJEATEIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MTPEAMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE UJIEH, MPE/jIaraTb OpUruHAIbHbIEC TOIXO0/Ibl U PEIICHHUS, CTABUTD
MpOoOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora c undopmanmeii:

OPUEHTUPOBATHCS B PA3UYHBIX HCTOYHUKAX HHPoOpManuu (TEKCTe y4eOHOTO
nocoOus, HayYHO-MOMYJISIPHON JIUTepaType, OMOJOTHYECKUX CIOBAPSIX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax MJaHHbIX, B VHTepHeTe), aHaNMM3UpOBaTh HHGOPMAIHIO
Pa3TUYHBIX BUAOB U (DOPM MpPECTaBICHUS, KPUTHICCKU OIICHUBATH €€ IOCTOBEPHOCTD U
HEMIPOTUBOPEYNBOCTH;

(bopMyIMpOBaTh 3aIIPOCH U MPUMEHSITh PA3IMYHBIE METOBI IPU ITOMCKE U 0TOOPE
OunoJsiorndeckor nHpopmaIuu, He0OX0IUMOM VISl BEITIOJTHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HMCIOJIb30BaHUS  WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJBTYPY AKTHBHOTO HCIOJb30BaHUS Pa3TMYHBIX
MMOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BHIOMPATHh ONTUMAJIbHYIO (POPMY TIPEICTaBICHUS] OMOIOTHYECKOM
uHpopmanuu (cxembl, rpaduKku, IUarpaMMbl, TaOIHULIbI, PUCYHKH U JIPYTOe);

WCITOJIb30BATh HAYYHBIH SI3bIK B KaUECTBE CPEICTBA MPHU padOTe ¢ OMOIIOTHYECKON
nHopMaIen: TPUMEHATh XHUMHYECKUE, (PU3MUECKHME M MaTeMAaTHYCCKHE 3HAKH W
CUMBOJIBI, (hOPMYJIBI, a00pEBHATYPY, HOMEHKIIATYPY, UCTIOIB30BaTh U TPEOOPa30BLIBATH
3HAKOBO-CHUMBOJINYECKHE CPEACTBA HATIISTHOCTH,

BJIAJICTh HABBIKAMH PACIIO3HABAHUS M 3alIUThl MHGOpMAIK, WHHOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

KomMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIe JeiCTBUS
Oo0menue:

OCYI].I@CTBJIHTB KOMMYHI/IKa]_II/II/I BO BCEX C(bean KU3HHU, aKTHUBHO yT-IaCTBOBaTb
B JUajJOre WM AWCKYCCHMH IO CYIIECTBY 0OCyXmaeMoil TeMmbl (YyMCHHE 3a]1aBaTh
BOHpOCBI, BBICKA3bIBATH CY)KI[GHI/IH OTHOCHUTCJIIbHO BBIIIOJITHCHUA npezmaraeMoﬁ 3aJa4u,
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YUUTBIBaTh MHTEPECHl M COIVIACOBAHHOCTb MO3MLMN JPYIMX YYACTHHUKOB Jauajora Wiu
JIUCKYCCHUN);

pacrmo3HaBaTh HeBepOaJlbHbIE CpeACTBA  OOIEHWSA, TOHUMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS! KOHQIMKTHBIX CUTyalUil, YMEThb
cMsrdaTh KOHQJIMKTBI U BECTH IIEPErOBOPSI;

BJIAJIETh pPa3IMYHBIMM CcHoco0aMy OOLIEHUS W B3aUMOJCHCTBUS, IOHHUMATh
HaMEpPEHUs JIPYTuX JIIOJEH, MPOSABIATh YBAKUTEIBHOE OTHOLIEHUE K COOECETHUKY U
B KOpPEKTHOU popme PopMyTHupOBaTH CBOM BO3PAKCHHS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C HCTIOJIh30BAHUEM S3BIKOBBIX
CPEACTB.

CoBMecTHas1 1eATEJIbHOCTD:

MOHUMATD U UCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHON U MHAWBUTyaJIbHOM paboThI
IIPU peLIEHUH OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOUMOCTh TPUMEHEHUS
IpynnoBbiX (JOpM B3aUMOJECHCTBUS MPU PELLICHUN YUYEeOHOM 3aauu;

BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX AEHCTBUM ¢ Y4ETOM OOLIMX UHTEPECOB
Y BO3MOKHOCTEHN KaKJIOT0 YiI€HA KOJUIEKTHBA,;

IIPUHAMATh LEJI COBMECTHOM JIEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JENCTBHUS 110 €€ TOCTUKEHUIO: COCTABIIATH IIJIaH IEUCTBUM, PACIIPENEIIATH POJIA C YUETOM
MHEHUI yYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOI pabOTHI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIa/Ja M Ka)KJOrO yYaCTHHKA KOMAaHJbl B OOIIMIA
pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[peuiaratb HOBBIE IIPOEKTHI, OLICHUBATh MJAEU C IIO3MLUUHA HOBU3HBI,
OPUTMHAIIBHOCTH, IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErMYECKOE MTOBEICHUE B PA3JIMYHBIX CUTYalUsX,
IPOSIBJISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

PerynsiTuBHble YyHMBepPCaJbHbIe Y4eOHbIe eCTBUA
Camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMSI Ul BBISBICHMS IPOOJIEM U UX pELICHHUs
B )KM3HEHHBIX U YUEOHBIX CUTYAIIHIX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IEIEBbIC U CMBICIIOBbIE YCTAHOBKHU B
CBOMX JICHCTBUSAX M MOCTYIMKaX MO OTHOIICHUIO K dKUBOUW MPUPOJE, CBOEMY 30POBBIO U
3JI0pPOBBIO OKPYXKAIOLIHNX;

CaMOCTOSITENIbHO ~ OCYIIECTBIISITh  [MO3HABATEIbHYIO JI€ATEIbHOCTb, BBISBISATH
npo0yieMbl, CTaBUTh M (HOPMYIHpPOBaTH COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHOM
NESTEIIbHOCTH U dKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHUs MPOOJIeMbl ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUI;

JeNlaTh OCO3HAHHBIM BBIOOpP, apryMEeHTHPOBAaTh €ro, OpaTh OTBETCTBEHHOCTb
3a pelleHue;
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OIIEHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBATh (DOPMUPOBAHUIO W TPOSIBIICHUIO MIHUPOKON SPYAUIIMU B Pa3HBIX
00JIacTsIX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM 0Opa3oBaTEIbHBIN U KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTyallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIa/ICTh HABBIKAMHU I103HABATEIHHONW peQIeKCMM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUM M MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAaHU, MCIOIb30BATh
npuémbl pedIeKCUU IS OLIEHKH CUTYyalluH, BEIOOpAa BEPHOTO PEILICHUS;

YMETh OLEHUBATHh PUCKU U CBOEBPEMEHHO MTPUHUMATDH PELIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI M apIYMEHTHI APYTHUX [IPU aHATIU3E PE3YNIbTATOB AESATEIBHOCTH.

IIpunsiTue cedst u Apyrux:
MPUHUMATH Ce0s1, MOHMMAas CBOM HEIOCTATKU U JOCTOMHCTBA;
NPUHUMATh MOTHBBI U ApTYMEHTHI JPYTUX MPU aHATIU3€ PE3YJIbTaTOB JEATEIbHOCTH;
MPU3HABATh CBOE MIPaBO U IIPaBO JAPYTUX HA OLIMOKH;
pPa3BUBATh CIIOCOOHOCTH ITOHUMATh MUP C TTO3UIIMH JPYTOT0 YEIOBEKA.

ITPEAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbrarhl ocBoeHus mnporpaMmbl COO mo 6uonoruu Ha 6a30BOM
YPOBHE BKIIIOYAIOT crenuduueckue aias ydeOHoro mpeamera «buomorus» HayuHble
3HaHUS, YMEHUS U  CrmocoObl  JEHCTBUH 1O  OCBOEHUIO, HHTEPIpPETALUU
U npeoOpa30oBaHUIO 3HAHUM, BUIBI JESATEILHOCTH MO IMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAaHUM B PAa3IUYHBIX Y4YEOHBIX CUTyalUsX, a TaKKe B PpEalbHBIX
KU3HEHHBIX CUTyallUsIX, CBSI3aHHBIX ¢ Ouosorueil. B mporpamme mnpeamMeTHbie
pe3yabTaThI MPEJICTaBIEHBI IO TOAaM 00yUeHHS.

[IpenmeTHBIE pe3yabTaThl OCBOEHUS yueOHOTo penmMera «buonorus» B 10 kiacce
JIOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUHU B CUCTEME HAYUYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpPAa U HAyYHOTO MHPOBO33PEHHS, O BKJIAJEC POCCUUCKHX U 3apyOCKHBIX YUEHBIX-
OMONOrOB B pa3BUTHE OHOJOTUHM, (PYHKIMOHAIHHOW TPaMOTHOCTH  4YEJOBEKa
JUTS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COAEpKaHUE OMOJIOIMYECKUX TEPMHHOB M MOHATUMN: JKU3HD,
KJIETKa, OpraHu3M, MeTa00Iu3M (0OMEH BEIIECTB U MPEBpaAlllCHUE SHEPTUH), TOMEOCTa3
(camoperymsius), YpOBHEBas OpraHM3aIMs >KUBBIX CHCTEM, CaMOBOCIIPOHM3BEICHHE
(penpoayKiHus), HaCJIE€ACTBEHHOCTh, I3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE u3laratb OHOJOTMYECKHE Teopuu  (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajIbHas JOoTMa MOJICKYJSIpHOW Ouosiorumn), 3akonsl (I'. Mennens,
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T. Moprana, H.1. BaBuioBa) u yueHust (0 IIEHTpax MHOT000pa3usi ¥ MPOUCXOKICHUS
KylnbTypHbIX pacteHuil H.MA. BaBuiioBa), onpenenars IpaHHIbl UX NPUMEHUMOCTH
K JKHBBIM CUCTEMAM;

YMEHHE BIaJ€Th METOJaMH HAy4yHOTO I[I0O3HAHUS B OHOJIOTHMU: HAOIIOJCHHE
U OINMCAaHHWE >KUBBIX CHCTEM, IPOLECCOB W SABJICHUN, OPraHU3alMs U IPOBEIACHUE
OMOJIOTUYECKOTO 3KCIEPUMEHTA, BBIIBM)KEHHE TUIIOTE3bl, BBISIBICHUE 3aBUCHMOCTH
MEXAY HCCIEIyeMbIMH BEJIMYMHAMHU, OOBSICHEHUE TMOJYYEHHBIX PpPEe3yJbTaTOB,
UCIIOJIb30BAaHHBIX HAyYHBIX MOHATHI, TEOpPUA M 3aKOHOB, YMEHHE J€JIaThb BBIBOJbI
Ha OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATh CYIIECTBEHHbIE IPU3HAKH BHUPYCOB, KJIETOK MPOKAPUOT
U DYKapuoT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH
MpOIIECCOB: OOMEHa BEUIECTB W TNPEBpAILCHUS SHEPIMH B KIETKe, (OTOCHHTE3a,
IJIACTUYECKOTO U AHEPreTUYECKOTO oOMeHa, XEMOCHUHTE3A, MUTO34,
Mel03a, OIUIOAOTBOPEHMS, Pa3MHOKEHMS, WHIWBHUAYaJbHOIO PpAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHME TPUMEHATh IMOJIyUEHHbIE€ 3HAHUS i1 OOBSICHEHHS OHOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATHS NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU
C LeNblo o0ecneueHrs: 0€30aCHOCTH CBOETO 3/I0POBBS U 37J0POBbsI OKPYKAIOILUX JIO/IEH,
COONIOZICHUSI HOPM TPAaMOTHOIO TIOBEJIEHHUS B OKpY’KalIIed MPUPOJHON cpene,
INOHMMaHHE HEOOXOJUMOCTH HCIOJB30BaHUS JOCTH)KEHUN COBPEMEHHOH Onoyioruu u
OMOTEXHOJIOTHH JIsl pAlMOHAIILHOTO MTPUPOI0NOIB30BaHUS;

YMEHHE pellaTh 3JE€MEHTApHbIE T€HETUYECKUE 3a/ladyll Ha MOHO- U JUTHOpHIIHOE
CKpEUIMBaHUE, CILEIUICHHOE HAaclel0BaHuEe, COCTaBIIATh CXEMbl MOHOTHOPHAHOIO
CKpEILUBaHUsA JIJIsl IPEACKA3aHNs HACIEA0BaHUS MPU3HAKOB Y OPTaHU3MOB;

yYMEHUE BBITOJIHATH JTJA0OPATOPHBIE U MTPaKTUYECKUE PabOThl, COOIIOAThH MpaBUiia
pu padboTe ¢ yu4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE  KPUTHYECKH  OLICHMBAaTh W  HMHTEPIPETUPOBATH  UH(MOPMAIUIO
OMOJIOTUYECKOTO COJECPkKAHUS, BKIIOUYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3 Pa3IUYHbIX
MCTOYHHUKOB (CpelICTBA MAacCOBOW HMH(POpPMALMM, HAYYHO-MOMYJSPHBIE MaTepHaIbl),
STUYECKUE aCIEKThl COBPEMEHHBIX MCCIEIOBaHUA B OHOJOTUH, MEIULIHUHE,
OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHBMEHHBIE W YCTHBIE COOOIIECHHS, 00001ast
OMOIOrHYecKyl0 MH(GOPMALIMIO U3 HECKOJbKUX HMCTOYHUKOB, TPAMOTHO MCIIOJIb30BATh
MOHSATUMHBIN annapat OUOJIOTHUH.

[IpeameTHble  pe3ynbTaThl  OCBOEHMSI  ydyeOHoro mpeamera  «buomorus»
B 11 KJ1acce T0JKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI
MUpa UM HAy4YHOTO MHPOBO33pPEHHUSA, O BKIIAJE€ POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
OMOJIOTOB B  pa3BUTHE OWOJIOTMM, (PYHKIMOHAIBHOW TIPaMOTHOCTH  YeJOBEKa
JUISL PEIICHUS )KU3HEHHBIX 3a]1a4;
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YMEHHUE PaCKphIBaTh COJAEpKaHWE OMOJIOTMYECKUX TEPMHUHOB M TIOHSTHI: BH,
NOMyJSsg, TeHOMOHA, DOBOJIONUS, JBIKYIIHME CHIbl ((aKTOpPhI) HSBOJIOINH,
MPUCIIOCOOJICHHOCTh ~ OPraHU3MOB, BHJA000pa3OBaHUE, JKOJOTUUECKHE (PaKTOPHI,
AKOCHUCTEMA, MPOAYLUEHThI, KOHCYMEHTBI, PEAYLIEHTbI, LeNU MUTaHUS, HKOJIOTHYecKas
nupamua, OMoreoreHos, ouocdepa;

yMEHUE H3jarath Ouonorudyeckue teopuu (dBoitoronHas teopus Y. Jlapsuna,
CUHTETHUYECKass TEOpHsl DBOJIONNU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxoactea K.M. bspa, depenoBaHusi TJIABHBIX HANpaBICHUNW W MYTEH HBOIIOUU
A.H. CesepuoBa, yuenust o 6uocdepe B.W. BepHaackoro), onpenensiTh TpaHULbI UX
MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BIaJeTh METOJaMH HAy4yHOTO IIO3HAHWS B OWOJIOTHUH: HAOIIOJCHHE
M OMHCAaHUE J>KHUBBIX CHUCTEM, TPOIECCOB U SIBJICHWW, OpraHU3AlMs W TMPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIIBIDKCHHE TUIIOTE3bl, BBHISBICHHWE 3aBUCHMOCTH
MEXIy HCCIEIyEeMbIMH BEIIMYMHAMH, OOBSICHEHHWE IIOJYyYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHSTUH, TEOPUH M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHHHM MOJYyYCHHBIX PE3yIbTaTOB;

yYMEHUE BBIJICTSATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJISAIMMA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OHMOTEOIICHO30B U
IKOCHCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOW M3MEHUNBOCTH, €CTECTBEHHOTO
oT0opa, BU1000pa30BaHus, TPUCTIOCOOICHHOCTH OPTAaHU3MOB, JIEHCTBUSI SKOJIOTUYECKUX
(GaKTOpOB HA OPTaHM3MBI, MEPEHOCA BEIIECTB M IOTOKA JHEPTUU B IKOCUCTEMAX,
aHTPOITOTCHHBIX U3MEHEHHUI B SKOCHCTEMAaxX CBOSH MECTHOCTH, KPyTOBOPOTA BEIIECTB U
OMOTeOXMMHUUYECKHUX IIUKIIOB B Onocdepe;

yMEHUE TPUMCHATHh TIOJyYCHHBIC 3HAHUSA 11 OOBSICHCHHUS OHOJIOTMYECKUX
MPOIIECCOB U SIBJIICHUM, JIJISl IPUHATUS TPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM KU3HU
C 1eNbI0 o0ecnedeHust 0€30MacHOCTH CBOETO 37I0POBbsSI U 37I0POBbSI OKPY’KAIOIIUX JIIOJIEH,
COONIOIGHUS HOPM TPAMOTHOTO TIOBEIEHHUS B OKPYXKAIOIIEH NPUPOTHON Cpene,
MOHUMaHUE HEOOXOAMMOCTH UCTIOIb30BaHUs JOCTUXKEHUN COBPEMEHHON OMOJIOTHH JIJIst
paIroHaIbHOTO IPUPOIOTIOIH30BAHUS;

YMEHHE pelaTh JJIEMEHTapHbIE OHOJOTHYECKHE 3aJadyH, COCTaBISATh CXEMBI
MepeHoca BEIIeCTB U SHEPTUU B SKOCUCTEMAX (LIETH MUTaHUS);

yYMEHUE BBIMOIHATH JJAOOPATOPHBIE U MIPAKTUYECKUE pabOThI, COOMIOAAThH MpaBUiia
pu paboTe ¢ y4eOHbIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YyMEHHUE  KPHUTHYECKH  OICHMBATh W  HHTEPIPETUPOBATH  WHEOOPMAIHIO
OMOJIOTHYECKOTO COJCPKAHUS, BKIIOYAIOIIYIO MCEBIOHAYYHBIC 3HAHUS U3 Pa3TUYHBIX
MCTOYHUKOB (CpelcTBa MAacCOBOW HMH(OpPMAlUU, HAYYHO-TIOMYJSPHBIE MaTepHaIbl),
paccMaTpuBaTh II00ATBHBIE IKOJIOTUYECKUE MTPOOIEMBI COBPEMEHHOCTH, OPMHUPOBATH
10 OTHOIIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHHs, 00001Ias
OMOJIOTUYECKYI0O MH(POPMAILIUIO M3 HECKOJbKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIA anmapaT OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

®enepanbHas pabouas nporpamma | buonorus. 10-11 knaccsl (6a30BbI YPOBEHB)

10 KJIACC
Haumenosanue
Ne KomuectBo OCHOBHBIE BUBI IEITETLHOCTA
pa3aenoB U TEM [IporpamMmmHoOe conepxxanue
/o 4acoB 00yUarImXxcs

y4eOHOro0 npeaMeTa

Tema 1. buoJiorusi Kak HayKa

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBs3u Onosnoruu PackpsIBaTh conep:xaHue TEPMUHOB U
HayK C 00I1I€CTBEHHBIMH, TEXHUYECKUMU U NOHATUI: HAYYHOE MUPOBO33PEHUE,
JIPYTUMU €CTECTBECHHBIMU HayKaMHu, Hay4Has KapTHHA MUpA, Hay4YHbIH METOL,
dunocodueii, penurueii, STHKOH, THITOTE3a, TCOPHA, MCTOIBI
3CTETUKOM M rpaBoM. Posb 6uonoruu ?{CCHGI{OBE‘HM' .
B DOPMUPOBAHHH COBPEMEHHON HayuHoi | < 2P AKTCPU3OBATL DUOJIOTHIO KAk Hayky,
€€ MECTO U POJIb CPENH APYTUX
KapTHHbI Mupa. Crucrema OMONIOrMYECKUX
€CTECTBEHHbIX HayK. [lepeunciars
HayK.
y pasnensl OMOJIOTHH B COOTBETCTBHE
,jljemoucmp “’z’”' M C O0BEKTaMHU H3YUEHHMS.
opmpemei: 1. Jlapun, I Mennen, HaspiBats BakHEMIIME OTpaACIn
H. K. Konbnos, Jix. Yorcon u @. Kpuk. | 510 norpaeckux snanmii n sazaum,
Tabauywvl u cxemvt: «MeTOIBI TTIO3HAHUS crosime nepes 6uonorueii XXI b.
KUBOH PUPOJIBI»
1.2 | MeToabl no3HaHus 1 MeToabl MO3HAHUS JKUBOM IIPUPOIBI PackpeiBath conep:xaHue TEPMUHOB U

YKUBOW ITPUPOJIbI

(HabsroIeHNe, DKCIIEPUMEHT, ONTMCAHMUE,
u3MepeHue, Kiaccuukanms,
MOJICIIMPOBAHUE, CTATUCTUICCKAS
00paboTKa TaHHBIX).

Hemoncmpayuu:

TOHSTHAN: HAYYHBIM METOJI, METO/IbI
HCCJICJIOBAHUS.

XapakTepu3oBaTb OCHOBHBIE METO/bI
MIO3HAHUS )KUBOU MTPUPOILI: HAOTIOCHHE,
AKCIIEPUMEHT, ONUCAHUE, U3MEPEHNE,
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Tabnuywl u cxemvi: «MeTONBIIO3HAHUS
KUBOU IPUPOABI».

Jlabopamopnsle u npakmuyeckue
pabomul:

ITpakTuyeckas padora Ne 1.
«Mcnonb30BaHuE pa3nMYHBIX METO/IOB
MIPU U3YYEHUH OMOJIOTMYECKUX
00BEKTOBY

KJIaCCI/I(bI/IKaHI/IH, MOJCJINPOBAHUC,
CTaTHUCTHUYCCKAasd 06pa60TI<a JaHHBIX

Hroro yacos no treme

2

Tema 2. ’KuBble cucTeMbl 1

X Opranu3anus

2.1

buonornueckue
CHCTEMBI, IPOLIECCHI
U UX U3YYECHHUE

1

JKubie cucteMbl (OMOCHCTEMBI) Kak
peaMeT U3yueHus OUOJIOTHH.
OTauyue )XUBBIX CUCTEM

OT HEOPTaHUYECKOW TTPUPOIBI.
CaoiicTBa OMOCUCTEM U UX
pazHoobpasue.

VYpoBHU Opranu3auu OUOCUCTEM:
MOJIEKYJISIPHBIN, OpraHOUHO-
KJIETOYHBIN, OPraHU3MEHHBIMH,
MOMYJISIIIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMO-T€OIIEHOTHYECKUHN),
ounocdepHsbIil.

Hayxu, nusyuaroniye OnocucTeMbl
Ha pa3HbIX YPOBHSIX OpTraHU3alIUH.
Hemoncmpauuu:

Tabauywl u cxemovl: «OCHOBHbBIE
[IPU3HAKU KU3HU», Y POBHU

PackpeiBath conepxaHne TEpMUHOB U
HNOHATUH: cUcTEMA, OMOJIOrnYecKast
CHUCTEMA, DJIEMEHTHI CHCTEMBI, CTPYKTYpa
OMOCUCTEMBI, CBOWCTBA KHUBBIX CHCTEM,
0OMEH BEILECTB, pa3MHOKEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTD,
U3MEHYHUBOCTD, Pa3IpakKuMOCTbh,
JHEPro3aBUCUMOCTb, YPOBHU
OpraHu3aluy KU3HU (OMOCUCTEM).
XapakTepu30BaTh NPUHLMIIBI
OpraHu3aIi OMOCUCTEM: OTKPBITOCTb,
BBICOKAs YIIOPSAIOYEHHOCTb,
CaMOpETyYJISALINSL, NEPAPXUYHOCTD.
[lepeunciaATs yHUBEpCAIBbHBIE CBOKCTBA
YKUBOI'0: €IMHCTBO XUMHUYECKOTO
COCTaBa, pa3apaXKUMOCTh, IBUKECHHE,
rOMEOCTas3, poCT U pa3BUTHE,
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OpraHu3aluU KUBOUITPUPOIBI.
Mogaenbs mosexkynsl JJHK

HACJICJICTBEHHOCTh, U3MEHYUBOCTbD,
ABOJTIONHMS (MIPUCIIOCOOICHUE

K U3MEHSIOLUMCS YCIIOBHSIM).
[TpuBOIUTE TPUMEPHI OHOCHUCTEM
Pa3HOTO YPOBHSI OpraHU3aIu U
CPaBHHMBATh TPOSIBJICHHS CBOMCTB
KUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIC TIPOIIECCHI,
IpoTeKarolre B ONOCUCTEMAX:

0oOMeEH BEIIECTB U MpEeBpallleHne
SHEPTUH, CAMOBOCITPOM3BEICHNE,
CaMOpETYIISIIINS, Pa3BUTHE.

CoOmoath npaBuiia OepekHOTO
OTHOIIICHUS K KHUBOU MPHUPOJIC

Hroro yacos no treme

1

Tema 3. XuMu4ecknii COCTaB U CTPOEHHE

KJIETKHN

3.1

XUMHUYECKUUN COCTaB
KieTku. Boma u
MHHEpPAJIbHbIE COU

1

XUMHYECKHIN COCTAB KIIETKH.
XHWMUYECKHUE DIIEMEHTHI:
MaKpO3JEMEHTbI, MUKPOJJIEMEHTBI.
Bona n MuHepanpHbIE BELIECTBA.
OYHKIUY BOABl U MUHEPAIbHBIX
BellleCTB B KieTke. [lopnep:xanue
OCMOTHYECKOTO OanaHca.
Hemoncmpavyuu:

Juazpammur: «Pactipenenenne
XUMHYECKUX 3JIEMEHTOB B HEKUBOM
npupoe», «PacnpeneneHne XuMUYECKIX

PackpriBaTh cofiepkaHle TEPMUHOB

Y TIOHSITHIL: 3JIEMEHTHI-OMOTEHBI,
MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI;
MHUHEpaJIbHBIE BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JIUIIOJIb, BOJOPOJIHBIE CBSI3H;
ruapo@uiIbHbIe U TUAPOGOOHBIE
BEIIECTBA.

Jloka3pIBaTh €IMHCTBO 3JIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOMCTB KHBOTO.
PacnipenensiTh XUMHUYECKUE DIIEMEHTBHI
10 TPYIIaM B 3aBUCUMOCTH
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3JIEMEHTOB B )KUBOU MPHUPOJIEY.
Tabauyvt u cxemol: «Ilepuoauyeckas
Ta0JINIa XUMHUYECKUX DJIEMECHTOBY,
«CTpOEHUEMOJIEKYIJIbI BOJBD)

OT KOJIMYCCTBCHHOTI'O IIPCACTABUTCIILCTBA
B OpraHu3MeE; XapaKTEpu3oBaTh POJb
OTACJIbHBIX 3JICMCHTOB.

BbIsABIISTE CBSI3B MCKY COCTAaBOM,
CTPOCHHUEM MOJICKYJIbI XUMHYCCKOT'O
COCIUHCHUA U €TI0 (I)YHKI_II/ISIMI/I B KIJICTKC

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHne 6EIKOB. PackpeiBaTh copepxkaHne TEPMUHOB U
CTpoeHue OeKoB AMMHOKHCIOTBHI — MOHOMEPBI OEIIKOB. NOHATUM: OEJIKH, TOJMMEPBI, MOHOMEPHI,
HezameHnMble 1 3aMEHUMBbIE AMHHOKHUCJIOTHI, IENTHIHAS CBSI3b,
AMHHOKHUCJIOTHI. AMHUHOKHUCIIOTHBIH HNOJUNENTHI, ACHATYPALIUAL.
coCTaB. YPOBHU CTPYKTYpbI OEJIKOBOIA XapakTepu30oBaTh OEIKH KaK KJacc
MOJIEKYJIbI (IepBUYHAS, BTOPUYHAS, OpPraHMYECKUX COCAMHEHUI;
TPETUYHAs U YETBEPTUYHASA CTPYKTYpPa). | KIACCH(PHUIUPOBATH MX 110 CTPOCHUIO
XUMHUYECKHE CBOMCTBA OEIKOB. (rnoOynspHbIe U GUOPUILIAPHBIE OETKN),
buonoruueckue GpyHKIUM OEIKOB. NEPEUNCIISATh U XapaKTEPU30BaTh
Jlemoncmpayuu: byHKIHUU OEIKOB
Tabnauyvt u cxemol: «CTpoeHue
MOJIEKYJIBI O€TKa.
ObopyoosaHue: CBETOBOM MUKPOCKOII,
MUKpOTIpEnapaThl
3.3 | ®epMeHTHI — DepMeHTHI — OMOJIOTHYECKUE PackpsiBaTh copepxaHue TEpPMUHOB U
ouonoruyeckue KaTaJIn3aTOPBI. NOHATUHN: (PePMEHTHI, AKTUBHBIN LIEHTD,
KaTaJu3aTOPBI CtpoeHue (hepMeHTa: aKTUBHBIH IIEHTP, | CyOCcTpaTHas cneln(pUIHOCTb,

cyOcTparHas crenu(puIHOCTb.
Kodepmentsl. ButamuHsbl.
Otnuuns GpepMeHTOB

OT HEOPTaHWYECKUX KaTaan3aTOPOB.

KoepMeHThI, OEJIKU-aKTUBATOPHI U
OeNKU-UHTUOUTOPBHI.

VYka3piBaTh OTINYHS PEPMEHTOB

OT HEOPTaHUYECKUX KaTaJIn3aTOPOB.
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Hemoncmpayuu:

Tabauysl u cxemsi: «CTpoeHue
dhepmeHTay.

Obopyoosanue: 000pyI0BaHHE
JUTSI TIPOBEJICHUST HAOJIOICHH,
M3MEPEHNHN, DKCIIEPUMEHTOB.
Jlabopamopusle u npakmuyeckue
pabomol:

JlaGopatopnas padota Ne 1. «M3yuenue
KATAJIMTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMHUITa3bI
WJIM KaTasasbl)»

OOBACHITH POJIb (HEPMEHTOB

B (DYHKITMOHHPOBAHUH KUBBIX CHUCTEM,
B TIPOMBINIJICHHOCTH, B METUITHE,

B TIOBCEHEBHOM >KM3HU YEIIOBEKa

34

Yrnesoapl. JInmmuasl

VYrieBoibl: MOHOCaXapu bl (TITF0KO3a,
prbo3a u 1e30kcuprdo03a), Tucaxapuabl
(caxapo3a, JIaKT03a) U MoJIrcaxapubl
(KpaxmMaj, TJIMKOTEH, LeJIJTI0JI03a).
buonornyeckue GyHKIIUN yTIAEBOIOB.
JIMnuabl: TPUTIIULIEPUIBL,
dbochomunubl, CTEPOUIHI.
I'uapodunbHO-TUAPOPOOHBIE CBOICTBA.
buonoruueckue QpyHKIIUHN JIUMHIOB.
CpaBHEHHE YTJIEBOJIOB, OCIIKOB U
JUTIUOB KaK UCTOYHUKOB YHEPTHUU.
Jemoncmpayuu:

Tabnuywl u cxemol.: «YTICBOIBI,
«JInounae.

Obopyoosanue: 060pyI0BaHUE

PackpbiBaTh copepxaHne TEPMUHOB U
MOHSITHUI: YIJIEBOJbI, MOHOCAXapU/IbI,
JUcaxapybl, MOJMCaXapuabl, TIII0K03a,
pubo3a, ne30kcupudo3a, caxaposa,
JaKTO3a, MaJIbTO3a, LIEJUTI0NI03a
(keTyaTka), Kpaxmal, MIUKOTEeH;
JUNUABL, TPUTIULEPUAb (KUPBI, Macia),
dochomunuabl, CTepOUIbI.
XapakTepu30oBaTh YTIEBObI, JIATUIBI
KaK KJIACCOPTaHUYECKUX COCTUHEHUM.
KnaccuduimupoBath yriieBoIbI U JIUITH]IBI
110 CTPOCHUIO; MEPEUUCIIATh PYHKIIUU
yTIEBOJOB U JIUTUIOB.

CxemaTtuyecku n300pakatb CTPOCHHUE
MOJIEKYJT YTJIEBOJIOB, JIUTIHAIOB
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JUI IPOBECHUS HAOIIOACHUH,
MU3MEPEHNN, DKCIIEPUMEHTOB

3.5 | HyknenHoBbIe Hyxknewunossie kucnorsl: JJIHKu PHK. PackpbiBaTh conepxaHue TEPMUHOB U
KUCHOThL. AT® Hyxkneoruasl — MOHOMEDBI MOHSATUIN: 1I€30KCUPUOOHYKIICMHOBAS
HYKJIEMHOBBIX KHCJIOT. CTpOEHHUE 1 kucnoTa (IHK), pubonykiiennonas
¢byukiun IHK. Ctpoenue u GyHkimuu kuciora (PHK), nykneortun,
PHK. AT®: crpoenue u GhyHKIINU. MOJIMHYKJICOTUIHAS LIETTb
Hemoncmpayuu: (MOJTMHYKIEOTH]T), KOMIIJIEMEHTAPHOCTb,
Ilopmpemui: JIx. Yorcon, ®@. Kpuk, ¢ynkumu JIHK (xpanenue u nepenava
M. Yunkunc, P. ®pankivH. HACJICICTBEHHOW MH(OPMAITUN); BUIBI
Tabauysl u cxemoi: PHK (undopmanrionnas, TpaHcOpTHas,
«Hyxiennosbie kucinotsl; JTHK», pubocoManpHas); ageHo3uHTpudochar
«buocunres 6enka», «CtpoeHue (AT®D), makpospruyeckast CBA3b.
MoutekyJibl ATD». XapakTepu3upoBaTh HyKJIEUHOBBIE
ObopydosaHue. CBETOBOM MUKPOCKOTI, KHCJIOTBI KaK XUMUYECKHE COETUHEHUS U
MUKpOTNpenapaTsl HOCHTEIIN HACIEICTBEHHON
uHbOpMaInu.
OTmeudaTh 0COOEHHOCTH CTPOCHHUS
MoJIeKyI HykienHOBbIX kucioT (JJHK,
PHK) u ATO®.
CxemaTHuecku U300paxkaTh CTPOCHHE
HYKJIEOTHU]IOB, MOJIEKYJI HYKJIEHMHOBBIX
kucior, ATO
3.6 | VcTopus u MeToibl [{utonorus — Hayka O KJIETKE. PackpeiBath coaepkaHue TEPMUHOB U

U3Y4YEHUS KIIETKHU.
Knerounas teopus

Knerounas teopusi — npumep
B3aMMOJICHCTBUS Uaei u pakToB
B HAY4YHOM I1O3HAHMH.

NOHSTH: KJIETKA, [IUTOJIOTUS;
PACKpBIBATh COJIEPIKAHUE MTOJOKEHUN
KJIETOYHOMN TEOPHH.
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MeTonbl U3y4eHHs KIETKH.
Hemoncmpayuu:

Ilopmpemur:

A. JleBenryk, P. I'yk, T. IlIBaHH,

M. llIneiinen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBOW MUKPOCKOII,
MUKPOIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPUAIBHBIX KIIETOK;
PUCYHKH ¢ MUKpodoTorpadusimMu

KJICTOK, IMMOJIYYCHHBIC C ITIOMOIIbIO
CBCTOBOT'O M 3JICKTPOHHOT'0O MHUKPOCKOIIA

[lepeuncnaTh U XapakTepU30BaTh
OCHOBHBIE€ METO/Ibl U3YUEHUS KIIETKHU:
(MpUroTOBIIEHUE CPE3OB,

OKpalllMBaHUE, MUKPOCKOTTUPOBAHUE,
1eHTpU(yTrupoBaHUE, KyJIbTHBUPOBAHHE
KJIETOK W TKaHEM)

3.7

Kietka
KaK II€JI0CTHAas
JKHUBas CUCTEMA

KireTka kak 1ea0cTHas xKuBasi CUCTEMA.
OO1ue npu3HaKky KJIETOK: 3aMKHYTast
Hapy>kHast MemOpaHa, MoJiekyisl JJHK
KaK F€HETUYECKUH aIapar, CUCTeMa
cuHTe3a Oenka. Tumsl K1eTok:
DYKapUOTHYECKAS] U TPOKAPUOTUYECKAS.
Oco0eHHOCTH CTPOEHUS
ITPOKAPUOTUYECKOU KIIETKHU.

Knerounas crenka 6akrepuil. CtpoeHue
9YKapUOTHYECKON KJIETKU. OCHOBHBIE
OTJINYMS PACTUTEIILHOM, )KUBOTHOU U
rpuOHON KneTku. IloBepXHOCTHBIE
CTPYKTYpPBI — KJIETOYHAsl CTCHKa,
INIMKOKAJIMKC, UX (PYHKLIUU.
[1nazmaTuueckas MeMOpaHa, ee CBOWCTBa

U QYHKIUY.

PackpriBath cosiepkanue TEPMUHOB U
MOHSTHI: KJIETKHU (3yKapuOTHUIECKas,
MIPOKAPUOTHYUECKAs ), TIa3MaTHIecKas
MeMOpaHa (T1azManemMma), TITHKOKAITUKC,
TPAHCIIOPT BEIIECTB (TACCUBHBIMU,
aKTUBHBIN), SHAOUUTO3 ((ParomuTos,
MHOIIUTO3), SK30IIMTO3, KIETOYHAas
CTEHKa, HYKJICOU]I.

CpaBHUBATH MEXTy COOOI
DYKaApPUOTUIECKUE U TIPOKAPUOTUIECKUE
KJIETKH; OTMEYaTh CXOJCTBO U Pa3INIMS
B CTPOCHUM KJIETOK OaKTEpHi,
YKUBOTHBIX, PACTEHUH U TPUOOB
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Hemoncmpayuu:

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

T. llIBann, M. Illneiaen, K. bap,

P. Bupxos.

Tabauywl u cxemovr: «CTpoeHUe
AYKapUOTUUYECKON KIIETKN», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpoeHue
pacTUTENIbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKI.
Obopyoosanue: CBETOBOU MUKPOCKOII,
MHUKpoMpenapaTsbl pACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KJIETOK

3.8

Crtpoenue
IYKapUOTUIECKOU
KJICTKH

[{utorma3ma u ee OpraHoOUIbI.
OngHoMeMOpaHHbIE OPTaHOU bl KJIETKH:
OIIC, annapat ['onb1Ku, TM30COMBI.
ITomyaBTOHOMHBIE OPTAHOUIBI KJIETKHU:
MUTOXOHAPHH, TUIACTUBI.
IIpoucxoxieHrne MUTOXOHIPUN U
mactul. Bugeiiactua,.
HememOpaHHbie OpraHOUAbI KIETKU:
pUOOCOMBI, KIIETOYHBIA LEHTD,
LEHTPHUOJIU, PECHUYUKH, )KT'yTUKH.
OyHKIIMU OPraHOUIOB KJIETKH.
Bxutouenust.

SInpo — perynsaTopHbIN LHEHTP KIETKHU.
CrpoeHue siapa: siaepHas 0005104Ka,
KapHoIUIa3Ma, XpOMAaTHH, SIPBIIIKO.

PackpsiBaTh comepikanre TEPMUHOB U
MOHATHI: IIUTOIUIa3Ma, OPTaHOUIbI,
sHoIIa3mMaTuueckas cethb (D11C),
arnmapaTt [ 0JIb/KH, TH30COMBI, BaKyOJlb,
MUTOXOHPHH, TUTACTH]IBI (XJIOPOTLIIACTHI,
XPOMOILIACTHI, JICHKOTIACTHI),
pruOOCOMBI, MUKPOTPYOOUKHU, KICTOUHBIN
1eHTp (IIEHTpOCOMa), PECHUYKH,
KTYTHKH, BKIIOYCHUSI, PO, SAepHAs
000J109Ka, KapuoTJIa3Ma, XpOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHUE YYKaPUOTUIECKOM
KJIETKHU TI0 U300paKeHUSIM U

Ha MUKpOTIperaparax;
KJIaCCU(PUITMPOBATH OPTaHOUIBI
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XpoMocoMbl. TpaHCIIOPT BELIECTB

B KJIETKE.

Hemoncmpayuu:

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

T. llIBann, M. Illneitaen, K. bap,

P. Bupxos.

Tabauysl u cxemovl: «CTpoeHHUE
AYKapUOTUUYECKOU KIeTKN», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHue
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKUY,
«CtpoeHue spa KIETKI.
Obopyoosarue: CBETOBOU MUKPOCKOIIL,
MHUKpONpenapaTbl pACTUTEIIbHBIX U
AKUBOTHBIX KJIETOK.

Jlabopamopusie u npakmuueckue
pabomol:

JlaGopatopHas padota Ne 2. «M3ydyenue
CTPOCHHUSI KIJIETOK PACTEHUH, )KUBOTHBIX U
OaxkTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKpoTpenapaTax U UX OIMHCAHUE»

B 3aBUCHMOCTH OT OCOOCHHOCTEN UX
cTpoeHus (ogHOMEMOpaHHEIE,
JTByMeMOpaHHbIC, HeMEMOpaHHEbIE);
OTMCHIBATh (DYHKITMH KaXKIOTO
OpraHOW/a B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SIIPO KaK
MECTO XpaHeHHUsl, epeayuu (yIBOCHUE
XPOMOCOM) U peaii3aluu
(TpaHCKpPHIILIKS ) HACTIECTBEHHOM
uHbOpMaIUU KIETKH.

[TepeuyncisTh U OMUCHIBATH KOMITOHEHTHI
a5pa U ux pyHKINH;

CxemaTH4HO M300pakaTh CTPOCHHE
pPaCTUTEIILHOU U )KUBOTHOM KIIETKH.
OOBACHATH OMOJIOTHUECKOE 3HAUCHUE
TpPaHCTIOPTA BEIIECTB B KIIETKE

HToro 4acos 1o Teme 8

Tema 4. JKu3HenessTeJIbHOCTh KJIETKH

4.1 | OOMeH BELIECTB. 2 OOMeH BelecTB, UM METAa0O0JIN3M. PackpbiBaTh coziep;kaHue TEPMUHOB U
[Imactuueckuii Accumunsnus (T1aCTUYECKU OOMEH) [MOHATHI: OOMEH BEIIECTB U
obmeH. DoTOCUHTE3. U JUCCUMUIIALNS (PHEPTETUUCCKUMA npeBpalleHue YHePrun (MeTaboIu3Mm),
XeMOCHHTE3 0OMEH) — JIB€ CTOPOHBI €IMHOTO ACCUMMIISILINSA, TUTACTHYECKUHM OOMEH,
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nporecca metabonusma. Posb 3akoHOB
COXpaHEHUs BEIlECTBA U DHEPTUU

B TOHUMAaHUU MeTabonm3ma. Turmbl
oOMeHa BeIeCTB: aBTOTPOHBIN U
rereporpodHbiii. Poias dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALCHUH
sHEpruu B Kiietke. DOTOCUHTE3.
CaertoBasi u TeMHOBas (ha3bl
dotocunTesa. Peakuuu porocunTesa.
OddexTuBHOCTH POTOCHHTERA.
3nayeHue GpoTocuHTE3a IS KUZHU
Ha 3emiie. BinusiHue ycnoBuid cpeibl
Ha ()OTOCUHTE3 U CIIOCOOBI TOBBIIICHUS
€r0 MPOYKTUBHOCTH Y KYJBTYPHBIX
pacTeHUN.

XeMOCUHTE3. XEeMOCUHTE3UPYIOIINE
OakTepuu. 3HAaUCHHE XEMOCHUHTE3a
JUIS 5KU3HU Ha 3emuie.
Jemoncmpavyuu:

Ilopmpemuwi: K. A. Tumupsses.
Tabauysl u cxemol: «XIJIOPOILIACTY,
«POTOCUHTES)

JUCCUMUJISILIUS, SHEPTETUYECKUN 0OMEH,
dboTocunTes, GoTonM3,
dbochopunupoBaHue, MEPEHOCUHK
POTOHOB, XEMOCHHTES3.

OnuckiBaTh (POTOCUHTE3, MPOLECCHI,
IIPOTEKAIOIINE B CBETOBOM U TEMHOBOU
dbaze.

BbISBISTS NPUYHUHHO-CIIEICTBEHHBIE
CBSA3U MEX1y MOTJIOMIEHUEM COJTHEYHOU
SHEPTUU XJIOPOPHUILIIOM U CHHTE30M
Mosiekysn ATO.

CpaBHHBaTh UCXO/IHBIE BEILIECTBA,
KOHEYHBIE MPOAYKTHI U YCIOBUS
MIPOTEKAHUS PEAKIIMIA CBETOBOU U
TEMHOBOH (a3bl (POTOCUHTE3A;
CpaBHUBaTh POTOCUHTE3 U XEMOCUHTES3.
OueHuBath 3HaYeHUE POTOCUHTE3A U
XEMOCHHTEe3a JJIs )KU3HU Ha 3eMJie

4.2

DHepreTUYeCcKuii
obmeH

DHepreTuyeckuii 0OMeH B KJIETKeE.
Paciieryienne BemiecTB, BhIJICICHUE U
AKKyMYJIMPOBAaHUE SHEPTHUU B KIIETKE.
DTarnbl SHEPreTUIECKOT0 0OMEHa.
I'mukonu3. bpoxeHnnen ero BUbL.

PackpeiBath copep:kaHue TEPMUHOB U
MOHSATUIN: SHEPTETUYCCKUIM OOMEH,
TJIMKOJIA3, MOJIOUHOKUCIIOE OPOKEeHHUE,
CIIUPTOBOE OPOKEHHE, OMOTIOTHUYECKOE
OKHCIICHHUE, KIIETOYHOE JIbIXaHUE,
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Kucnopoanoe okucienue, uin
KJIETOYHOE JbixaHue. OKUCIUTeIhHOS
dhochopunupoanue. IhHEKTUBHOCTH
HHEPreTUUECKOro oOMeHa.
Hemoncmpayuu:

Tabauywl u cxemvi: « TUNBIIATAHUSY,
«Metabonmu3m», «K MUTOXOHAPHUSY,
«OHEpreTuuecKnii 0OMeH»

JTUCCUMUIISIIUSA, (PEpMEHT.
XapakTepru3oBaTh 0OMEH BEIECTB U
npeBpalleHue SHEPrur (MeTadoII3M)
KaK OJHO UX CBOMCTB KHUBOTO.
[lepeuncnarh 0COOEHHOCTH
MJIACTUYECKOTO M SHEPTeTHYECKOTO
oOMeHa B KJIETKE; YCTaHABIUBATh
B3aUMOCBSI3b MEKy HUMH.

Paznmuuate THTIBI OOMEHA BEIIECTB

B KJIETKE: aBTOTPOQHBIN U
reTepoTpOodHBIN.

OnuceIBaTh ATAMbl SHEPTETUYECKOTO
obmeHa (TTOArOTOBUTEIILHBIM,
OECKUCIOPOIHBIN, KUCTIOPOTHBIN)

U CPaBHUBATh UX MEXIY COOOM.
XapakTepu30oBaTh PEAKIMH TJIMKOJIN3A,
OpOKeHMS, KJIECTOYHOTO JBIXaHUS;
BBISIBIIATH MPUYMHHO-CJICICTBEHHBIC
CBSI3U MEX]y TJIMKOJIU30M, KIIETOYHBIM
JIBIXaHUEM U CUHTE30M MOJIeKyla ATO.
CpaBuuBath 3¢ (HEKTUBHOCTh
OECKHCIOPOTHOTO U KHCIOPOIHOTO
ATATNoB

4.3

buocunTes Oenka

Peaknny maTpu4HOrO CUHTE3A.
I'enetnueckas undopmanus u JJHK.
Peanuzanus reneTndyeckoun
uH(pOpMAaIH B KIETKE.

PackpsiBaTh coniep:xaHue TEPMUHOB
U NOHSATHUH: T€H, TeHETUYECKUU KO/,
MATPUYHBIN CUHTE3, TPAHCKPHUIIIUA,
TPaHCJISLHUS, KOJOH, aHTUKOJOH,
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[ 'eneTnueckuii KO MEro CBOMCTBA.
TpaHcKkpuNIMsA — MAaTPUYHBIN CUHTES
PHK. Tpancnsuus — 6uocunres 6enka.
Otanel TpaHcisiuu. Koguposanue
aMUHOKHUCIOT. Posb prbocomB
OnocuHTE3e OeKa.

Hemoncmpavyuu:

Ilopmpemwvi: H.K. Konb1os.

Tabnuyvt u cxemor: «Ctpoenue [JHK»,
«CTtpoeHue u GyHKIIMOHUPOBAHKE TEHAY,
«CunTte3 Oenkay, «Permmkamus JTHK,
«["'eHeTHYECKUMN KO .

ObopyoosaHnue: MOACIH- allTJIMKAIIUN
«Y nBoenue JIHK u Tpanckpunuus»,
«buocunTe3 OeaKa»

pubocoma, IeHTpasibHas 10TMa,
MOJIEKYJISIpHAsi OMOJIOTHS.

Onpenensate CBOKWCTBA TEHETUYECKOTO
Kojia (TPUIIETHOCTb, OJTHO3HAYHOCTD,
BBIPOK/IEHHOCTh, YHUBEPCAJIBHOCTb,
HENEPEKPBIBAEMOCTD, HENIPEPBIBHOCTH ).
OnuceIBaTh 3Tanbl pean3alnu
HACJIEZICTBEHHON MH(OpPMAaILIUU B KIIETKE.
CpaBHUBATH pEaKMU MAaTPUYHOTO
cuntezaMosekyn PHK u Genka B kietke

4.4

Hexsierounsie
(bOpPMBI KU3HU —
BUPYCHI

Hexknerounsie hopMbl )KU3HU — BUPYCHI.
Uctopus OTKpHITHSI BUPYCOB

(1. Y. UBanoBckwuii). OcoGeHHOCTH
CTPOEHMS M AKU3HEHHOTO LIUKJIa BUPYCOB.
bakrepuodaru. bone3nu pactenui,
KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIE
BHUpycamu. Bupyc ummyHoaedunura

gyenoBeka (BY) — BozOyaurens CIT/la.

OOpatHas TpaHCKpHIILUS, peBEpTa3a 1
uHTerpasza. [Ipodunakruka
pacrpocTpaHeHHs] BUPYCHBIX
3a00s1eBaHUM.

PackpeiBaTh coqep:kaHue TEPMHUHOB U
MOHSITUI: BUPYC, BUPYCOJIOTHS, KaIlCH]I,
OakTepuodar, BuUpyc UMMyHOAe(hUIIUTA
yenoBeka (BMIY), oHKOreHHbIE BUPYCHI.
XapakTepu3oBaTh BUPYChI KaK
HEKJIETOUHYIO (hOpMY JKU3HH;
0COOCHHOCTH CTPOCHHS U
KU3HEESATEIbHOCTH BUPYCOB.
OnuceiBaTh )KM3HEHHBIN UK BUPYCOB
UMMYHOJE(PUINTA YETIOBEKA; pa3IndaTh
Ha pucynkax BTM ((Bupyc TabauHoM
Mo3aukHn), bakrepuodar, BUY.
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Hemoncmpayuu:

Ilopmpemuwi: J1. 1. IBaHOBCKUA.
Tabauysl u cxemol: «Bupycoy»,
«bakrepunodarm»; «CtpoeHue u
*u3HeHHbIN nuka Bupyca CIINda,
OaxTepuodaray.

Obopydosanue: MOIETH CTPYKTYPHI
JIHK; MarauTHas MoJi€JIb-alIlIMKALIUS
«CTpoeHue KIETKH»

OO60CHOBBIBATh M COOJIFOAATH MEPHI
PO IIIAKTUKA PaCTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHUI
(pecriupaTopHBIE, JKETyT0IHO-

KHIIICYHBIC, KJICIIECBON dHIIe(DAITHUT,
BUY-undexrus)

Hror

O 4aCoOB II0 TEMC

6

Tema 5. PasmMHOKeHHe M MHAUBHAYAJIbLHOE pasBUTHE OPraHU3IMOB

5.1

JKy3HEeHHBIN UKIT
KJIETKU. [lenenue
KJIETKH. MuTO3

1

KieTounbli 1IUKI, MW )KU3HEHHBIM ITUKIT
kietku. Marepdaza u MuTos.
ITporeccel, mpoTekaronue B uHTepdase.
Pennukanus — peakuus MaTpU4IHOTO
cunresa JIHK. Ctpoenue xpoMocoMm.
XPpOMOCOMHBIN HAOOp — KAPUOTHII.
JIMIIITONAHBIN 1 TallJION JHBIN
XPOMOCOMHBI€ HA0OPhI. XPOMATH/IBI.
[{uTosIOrnYeCcKrue OCHOBBI PA3MHOKEHUS
Y WHJIUBUAYAJIBHOTO Pa3BUTHS
OpraHu3MoB. [[esleHne KIIETKU — MUTO3.
Crangun muto3sa. [Ipoueccsi,
MPOUCXOAIINE HA PA3HBIX CTAIUAX
MHUTO3a. BHOJIOTrHYECKMA CMBICI MUTO3A.
[Iporpammupyemasi rubGesb KIETKU —
aroIiTo3.

PackpbiBaTh copepxxaHue TEPMUHOB U
MOHSITHI: KJIIETOUHBIN UK, HHTep(da3a,
pEeAYIUTUKAINS, XPOMOCOMA, KAPUOTHII,
rarIOUAHBIN, TUIIJIOUIHBIN
XPOMOCOMHBINA HaOOP, XPOMaTH/IbI;
MUTO3 ero craauu: mpodasa, metadasa,
anadasa, Tenodasa.

OnuceIBaTh )KU3HEHHBIN UK KIETKH,
NEPEUUCIISATh U XapaKTepU30BaTh
MEPHUOJIbI KJIETOYHOTO ITUKIIA,
CPaBHHUBATh X MEXKIY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTUIIOB OPIaHU3MOB, CPABHUBATh
XPOMOCOMHbBIE€ HA0OPHI KJIETOK.
CpaBHUBATH CTAIMM MUTO3A.
Paznuuate Ha MUKpoTpenaparax
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Hemoncmpayuu:

Tabnuywl u cxemvt: «KIETOUHBIN UKID»,
«Pemmkanusa JJHK», «Ctpoenue
XPOMOCOMBI», « MUTO3»; MarHUTHas
MO/IeTIb-alIIuKaIns «/[eTeHne KIeTKm»;
moaens JJTHK.

ObopyoosaHue: CBETOBOM MUKPOCKOII U
Mukponpenapat «Kapruokrnnes B KiIeTKax
KOpEIIKa JTyKa.

Jlabopamopnsie u npakmuyeckue
pabomur:

JlaGopatopHas padora Ne 3.
«HabmroaeHrne MuTO3a B KJIETKAX
KOHUYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKponpenapaTax»

Y PUCYHKAaX CTaJUU MUTO3a.
PackpbiBaTh OMOTOTHYECKUN CMBICT
MHUTO3a

52

dopmsl
Pa3MHOXEHUS
OpPraHU3MOB

dopMBI pa3MHOKEHHUST OPTaHU3MOB:
Oecrojioe ¥ MOJIOBOE.

Buipl 6ecroioro pa3MHOKCHHUS:
JleJIEHNE HAJBOE U ITOYKOBAHUE OHO-
¥ MHOTOKJICTOYHBIX, CIIOPOOOpa30BaHUE,
BEreTaTUBHOE Pa3MHOKCHUE.
HckyccTBeHHOE KIIOHUPOBAHUE
OpraHU3MOB, €r0 3HAUCHUE
JUISCEIICKIIH .

[TomoBOE pa3MHOKEHHUE, €T0 OTINYUS
OT 0ecIoJIoro.

Hemoncmpayuu:

PackpriBath comepxaHue TEPMUHOB
U TIOHSATHIA: Pa3MHOKEHHE, KIIOH,
MOJIOBBIEC KIETKU (TaMeThl),
SHMIIEKJIETKA, CIEPMAaTO30H /1, 3UT0Ta,
JIeJIeHre Ha/IBOE, TOYKOBaHUE,
cnopyJsius, pparMeHTaIms,
BETETAaTUBHOE Pa3MHOXKEHHE,
CEMEHHOE Pa3MHOXKEHHUE, ONTBUICHHE,
JIBOMHOE OIJIOJJOTBOPEHUE, TIOJIOBBIE
KeJe3bl, CCMCHHUKH, THIHUKH,
OTUIOJIOTBOpEHUE (HAPYKHOE,
BHYTpEHHEE).
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Tabauyvt u cxemvi: «DOPMBI

Pa3sMHOXKEHUSI OPTaHU3MOBY, «/IBOMHOE

OIUIOJJOTBOPEHUE YLIBETKOBBIX
pacteHuii», «/lenenue kieTku
OakTepumny, «BereratuBHOE
pa3sMHOXKEHUE pacTeHu», « CTpoeHue
ITOJIOBBIX KJIETOK)

XapaxkTepu3oBaTh 0COOCHHOCTH

1 3Ha4YeHHE OECIO0JIOro M MOJIOBOIO
CIIOCOOOB Pa3MHOYKECHHUS.

Beiagenste BUas1 O€Ccosioro
Pa3MHOXEHUS; BBISBIISTH B3aUMOCBSI3U
Mexay (hopmMamMu U criocodamu
Pa3MHOKEHUS, U UX OMOJIOTUHIECKUM
3HAYEHUEM.

Brnaners npuémaMu BEr€TaTUBHOTO
Pa3MHOKEHUS KYJIbTYPHBIX pacTeHUM
(Ha mpUMeEpe KOMHATHBIX ).
XapaKkTepru30BaTh IMOJIOBBIC KIIECTKH:
STUIICKJICTKH, CIICPMATO30H/IbI;
BBLISBJIATE 0COOEHHOCTH

UXCTPOCHUS

53

Meiios

Meiio3. Craguu meiiosa. [Ipoueccsl,
MPOUCXOIAIINE HA CTAIUSIX MEHO03a.
IloBenenue XxpoMOCOM B MEHUO3E.
Kpoccunrosep. buonornueckunii cmpIiCi
Y 3HAaYCHUE MENO03a.

Hemoncmpayuu:

Tabnuywl u cxemol: «JleneHUEKICTKI,
«Menos».

Obopyoosanue: moaens JIHK;
MarHUTHasi MOJIeJIb-aNTINKAIIAsT
«JleneHue KIeTKn»

PackpeiBath copep:kaHue TEpMUHOB U
MOHATUI: MEN03, KOHBIOT AU
XPOMOCOM, IEPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, TAMETBHI.
XapaxkTepu3oBaTh MEHO03 KakK CIoco0

KJICTOYHOIo ACJIICHHA, OIMCHIBATDH MEHO03
1o CTauAM, CpaBHUBATH CTAJIU Mero3a

H MHTO3Aa.

Paznuuate Ha PUCYHKaAX CTaauNn Meﬁosa;

pacKpbIBaTh OMOJIOTUYECKOE 3HAUCHUE
Mero3a
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5.4 | Ob6pa3oBanue u ["ameTorenes — npoiecc 00pa3oBaHUs PackpbiBaTh conep:kaHue TEPMUHOB U
Pa3BUTHE NIOJIOBBIX MOJIOBBIX KJIETOK Y>KUBOTHBIX. MOHSATUI: TAMETOTE€HE3, CIIEPMATOrEHES,
KJICTOK. [TonoBbIe *Kene3bl: CEMEHHUKU U OOTeHe3, CIIEPMaTO30M /I, aKPOCOMA,
Omog0TBOpEHUE anyHukd. OOpa3oBaHe U pa3BUTHE SUIIEKIIETKA, TOJISIPHBIE TEbIIA.

ITOJIOBBIXKJIETOK — IaMeT (CIepMaTo30M 1, | XapaKTepru30BaTh OCOOCHHOCTH
SAUIIEKIIETKA) — CIIepMaTOreHe3 u raMeToreHesa y )KUBOTHBIX U €r0 CTa/IHH;
ooreHe3. OCOOEHHOCTH CTPOCHUS MIOJIOBBIE KJIETKH >KUBOTHBIX U ONTUCHIBAThH
SUIIEKIIETOK U CIIEpMaTO30MI0B. IPOLIECC UX Pa3BUTHS.

OmnogorBopenue. [laprenorenes. CpaBHUBATh CLIEPMATOTEHE3 U OOTEHE3.
Jemoncmpayuu: OnuceIBaTh OMIIOAOTBOPEHUE,

Tabnuywr u cxemor: «IIpsiMoen HenpsiMoe | OMOJIIOTMYECKOE 3HAUYCHUE

pa3ButHe», «['ameTorenes OTIOAOTBOPEHUS

y MJIEKOIUTAIOIINX U YEJIOBEKAY.

Obopyodosanue: Mojienb MmeTadazHon

XPOMOCOMBI, MUKPOCKOII,

MuKpornpenaparsl «CriepMaTo30u sl

MJICKOITUTAIOIIET 0y, «SAMIeKIIeTKa

MJIEKOITUTAIOLLET 0.

Jlabopamopnvle u npakmuyeckue

pabomol:

JlabopaTtopHas pabota Ne 4. «3ydenne

CTPOEHUS MOJOBBIX KJIETOK HAa TOTOBBIX

MUKpOITpenapaTax»»

5.5 | UupuBuayansHOE NuauBuyanbHOE pa3BuTHEe (OHTOTeHe3). | PackpbiBaTh coaep:kaHue TEPMUHOB
pa3BUTHE OMOpHOHaIbHOE Pa3BUTHE U TOHATUI: OHTOTEHE3, YMOPUOTEHES,
OpraHu3MOB (amOpuorenes). Itarnbl SMOPUOHATILHOTO | 3UTOTA, ApobJieHue, 0J1aCTOMEPHI,

Pa3BUTHA Y TO3BOHOYHLBIX JKUBOTHBIX!

MopyJia, 6y1acTysa, 6J1acTolenb,
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Ipo0JieHHe, racTpyJIsus, OpraHOTEHE3.
[ToctaomOpuoHanbHOE pa3BuTHE. THIIBI
NOCTAIMOPUOHAIBHOTO Pa3BUTHSL:
psMoe, He TPsIMOE (JINYMHOYHOE).
BimsiHue cpenpl Ha pa3BuTHE
OpraHu3MoB; (aKTOPhI, CIIOCOOHBIE
BBI3BIBAaTh BPOKJICHHBIEC YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3
LIBETKOBOT'O PACTEHUS: CTPOECHUE CEMEHU,
CTaJNM Pa3BUTHSL.

Jemoncmpayuu:
Tabauysl u cxemovl: «OCHOBHbBIE CTAJIUU

OHTOTreHe3ay, «lIpsmoe u Henpsmoe
pa3BuTHEY, «/{BOMHOE OIUIOAOTBOPEHUE
YLBETKOBBIX PaCTECHUI)

ractpysna, HelpyJia, OpraHOTeHE3;
3apOJIBILIEBBIC JTUCTKU: IKTOJIEPMA,
Me30/iepMa, SHTOIEpMa;
NOCTAIMOPHOHAIBHOE Pa3BUTHE: TMPSMOE
U HeTpsiMoe (JIMYMHOYHOE); MeTamop(do3,
Meracrnopa, MUKpOCIopa, IbUIbLIEBOE
3€pHO, CIIEPMHH, 3aPOBIILIEBbINA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHUE.

Onpenensars dTanbl AIMOPUOHATBEHOTO
Pa3BUTHS XOP/JIOBBIX HA CXEMaX U
mpernaparax u OMUCHIBATH MTPOIIECCHI,
MPOUCXOISIIIINE Ha KaXKIOM dTarle.
CpaBHHBaTh NEPUOABI OHTOTEHE3A;
PSAMOE M HEMPsIMOe (JIMIMHOTHOR)
MOCTAIMOPHUOHABHOE Pa3BUTHE,
3apOBIIIN YeJTOBEKA U IPYTUX
XOPIOBBIX.

OOBsICHATH OMOTOTUYECKOE 3HAUCHHE
pa3BuTHs ¢ MeTamop(}o3oM;
OTPUIIATETLHOE BIUSHUE AJKOTOJIS,
HUKOTHHA U APYTHX TEPATOTEHHBIX
(aKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeJIOBEKa.

OnuceiBaTh IPOLIECC TIBOMHOTO
OTUIOZOTBOPEHUS Y IIBETKOBBIX
pacTeHuu

HToro uacoB o teme
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Tema 6. HaciieACTBEHHOCTh M MK3MEHYHUBOCTH OPraHNU3MOB

6.1 | I'enernka — HayKa 1 [IpenmMer u 3a7a4M TEHETUKH. PackpriBath conepxaHne TEpMUHOB U

0 HAaCJIEICTBEHHOCTHU Ponb nutonoruu u sSMOpPUOJIOTUH MOHSTHI: T'€H, TeHOM, T€HOTHI, (PEHOTHIIL,

Y U3MEHYUBOCTU B CTAHOBJICHUM I'€HETUKU. BKias XPOMOCOMBI, aJUIEJIbHBIE T€HbI (AJLJIEIN),
POCCHICKUX U 3apYOEKHBIX YUCHBIX B rOMO3HUI0Ta, FeTePO3UroTa,
pa3BUTHE N'€HETUKU. METONbI FTEHETUKU | TOMHHAHTHBIN MPU3HAK (TCH),
(rubpuIOTOTHYECKUH, pelLeCcCUBHBIN MPU3HAK (T€H), YUCTas
[IUTOT€HETUYECKUI, MOJICKYJIIPHO- JUHUS, TUOPULL.
TEeHETUYECKHUI). [lepeuncnsaTh u XapakTepu30BaTh
OCHOBHBIE T€HETUYECKHUE MTOHSATHS. METO/1bl TeHETUKH: THOPUAO0JIOTUYECKUA,
['eneTnyeckasi CHMBOJIMKA, ATOT€HETUYECKUI, MOJIEKYJISIPHO-
UCIIOJIb3yeMas B CX€Max CKpEIIMBAHUM. | TCHETUYECKUI; JOMUHAHTHBIC U
Jemoncmpayuu: peLECCUBHBIE NTPU3HAKH PACTEHUM U
Lopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. Basuios, C. C. YUeTBepuKoB, [Tosb30BaTHCS TEHETUUECKOU
H. B. Tumodees-PecoBckuii. TEPMUHOJIOTUEW U CUMBOJIMKOU
ObopyoosaHue: MOJI€Nb- ANIUIAKAIUS JUISL 3aMUCU TEHOTUIUYECKUX CXEM
«MoHOTUOPHUIHOE CKPEIIUBAHUEY, CKpEILIUBaHUSA
repOapuii «I'opox moceBHOI»

6.2 | 3aKOHOMEpPHOCTH 1 3aKOHOMEPHOCTHU HACIIEIOBAHUS PackpbiBaTh copepkaHue TEPMUHOB

HaCJIeI0BAHHUS MIPU3HAKOB, YCTAHOBJICHHBIE Y MOHATUN: MOHOTHOPHUIHOE

IIPU3HAKOB. I'. Mennenem. MoHOruGpuaHOE CKpeluBanue, HeHOTUTTTIECKUE

MonorubpuaHoe CKpelllUBaHue. 3aKOHEAMHOOOpa3us IPYIIIbI, THOPUIOJIOTUYECKUN METO/I,

CKpELIMBaHHE ruOpUI0B IEPBOTO MOKOJeHUs. [IpaBuio | yucTeie TMHUU, TOMUHUPOBAHUE TEHOB

AOMHWHHUPOBAHUA. 3aKoH paciCIICHUA
IMPHU3HAKOB. ['mmoTe3a 4YHUCTOTHI raMerT.
[lonmHOEM HEmoJaHOE JAOMHWHHPOBAHUC.

(mOJTHOE, HETIOIHOE), PACILICTIICHUE
B ITOTOMCTBE.
OnuceIBaTh METOIUKY MPOBEACHHUS
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Hemoncmpayuu:

llopmpemui: I'. MeHenb.

Tabauysl u cxemvt: «MoHOTHUOPUTHOE
CKPEIIMBAHUE U €r0 HIUTOTCHETUYECKAS
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0
LATOrE€HETUYECKAasi OCHOBA», «3aKOH
YUCTOTHI TAMET».

ObopyoosaHue:

MOAeNU-anTIMKanuu « MoHOTUOPUIHOE
CKpenuBaHuey, «Hemnosnoe
JTOMHHHUpPOBaHUEY, repbapuii «['opox
TOCEBHOM»

I'. MenaenemMonsITOB 110 N3YUYEHUIO
HACJICIOBAHUS OJTHOM Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpeiBath cojiepxaHue 3aKOHOB
eAMHO00pa3usi THOPHUIOB TIEPBOTO
MTOKOJICHUS U 3aKOHA PACHICIIJICHHUS.
OOBSCHSITH TUIIOTE3Y YUCTOTHI TAMET.
3anuchiBaTh CXeMbl MOHOTUOPHIHOTO
CKpEILUBaHUs, OOBSICHATH €T0
[UTOJOTUYECKUE OCHOBBI U PElIaTh
FeHETUYCCKHUE 3aJaun

HAa MOHOTHOPHIHOE CKpEITUBAHUE

6.3

JurubpuaHoe
CKpeIIrBaHHE.
3aK0H HE3aBUCHUMOTO
HacCJIeI0BaHU
MIPU3HAKOB

JuruOpuaHoe ckpenBanme. 3aKoH
HE3aBUCUMOTO HaclleJOBaHUs
Mpu3HaKOB. [{[UTOoreHeTHIecKrue OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHMS.
AHanu3upyroniee CKpeuBaHue.
Hcrnonp30BaHNe aHATM3UPYIOMIETO
CKpEUIMBaHUSA JIJIS1 OTIPECICHUS
reHOTUIa 0CcoOu.

Jemoncmpayuu:

Ilopmpemui: I'. MeHenb.

Tabauyvt u cxemol: «JIurudpuaHoe
CKpeuruBanuey, «Llutomoruueckue
OCHOBBI IUTUOPHUIHOTO CKPEITUBAHUS.
Obopyodosanue: MOJICIb- ANITTAKAIUS
«JlurnbpuiHOE CKPEIIMBAHKEC)

PackpsIBaTh conxepkaHuE TEPMUHOB U
HNOHSTUN: TUTHOPUIHOE CKpELIBaHUE,
aHAJIM3HUPYIOLLEEe CKPELIMBAHUE.
OnuceiBaTh onbITEI . Mennens

10 U3YYEHUIO HACIEAOBaHUs IBYX I1ap
IIPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpbiBath conepxaHue 3aKOHa
HE3aBUCHUMOI'0 HACIEA0BAHUS IPU3HAKOB.
[IprMeHATh MaTeMaTHYECKUM pacyeT
C IOMOUIBIO METO/IA IIEPEMHOKEHUS
BEPOSITHOCTEH U 3aIIUCh C IIOMOLIBIO
(EHOTUITNYECKUX PAJUKAIIOB
pacCILEIUICHNs] TIPU3HAKOB Y IIOTOMKOB
10 (DEHOTUITY Y TEHOTHUILY.
3anuchIBaTh CXEMbl TUTHOPUIHOTO
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CKpEIUBaHUS, OOBSICHATH €T0
IIUTOJIOTUYECKUE OCHOBBI U PEIIaTh
reHEeTUYECKHUE 3a7a4M Ha TUTHOPUIHOE
CKpEIIUBaHUE

6.4

CueruieHsoe
HacJIEJOBaHUE
MIPU3HAKOB

CuenyieHHOE HaclieJOBaHHUE TPU3HAKOB.
Pa6ora T. Moprana no cuernjieHHOMY
HacJIeq0BaHUIO reHoB. Hapyiienue
CUEILJICHUS TEHOB B pe3yJIbTaTe
KPOCCUHTOBEpa. XpOMOCOMHAas TEOPUS
HACJIECTBEHHOCTH.

['eneTnueckue KapTel.
JHemoncmpayuu:

Iopmpemuwi: T. Mopras.

Tabnuywl u cxemvt: «KMerosy,
«I'eHeTHYECKHE KApThI pACTEHU,
KUBOTHBIX U YEJIOBEKA»,
«B3anmoAencTBrE aJJIEIbHBIX TEHOBY.
Obopyoosanue.: MAKpOIIpENapaT
«dpozoduna» (Hopma, myTanuu GopMsl
KPBUIBEB U OKPACKH TeJla), MUKPOCKOTI,
Mojenb-anmukanus «llepekpéct
XPOMOCOMY.

Jlabopamopnwie u npakmuyeckue
pabomol:

JlaGopatopHas padota Ne 5. «M3yuenue
PE3yNbTaTOB MOHOTHOPHUTHOTO

Y JUTUOPUTHOTO CKPEIIUBAHUS

PackpseiBath conep:xkanue TEpMUHOB U
MOHATHI: CUEIIJIEHHOE HACIIEJOBAHNE
MPU3HAKOB, PEKOMOWHAIIMS TEHOB,
TEHETUYECKUE KaPThl XPOMOCOM,
MOpraHuja.

HaspiBaTh OCHOBHBIE ITOJIOKEHUS
XPOMOCOMHOU TEOPUU
HacsenctseHHoctu T. Moprana;
pacKpbIBaTh CoJIep:KaHne PabOThHI

T. Moprana no CuerieHHOMYy
HACJICJOBAHUIO TEHOB U IIPUYHHBI
HapyILIEHUs CUEIUICHUS MEXIY TeHaAMU.
3anuchIBaTh CXEMbI CKPELIMBAHUS

IIPU CLUEIUIEHHOM HACJIEIOBAHUH,
OOBSACHATH MPUUYUHBI PEKOMOUHALIUN
TE€HOB, ONPEAEIIATh YHCIIO TPYIIIT
CLICIUICHHS T€HOB; pellaTh TEHETUYECKUE
3a1a4M Ha CLIETUIEHHOE HACJIEA0BaHUE
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y Ap030(HIIbl HAa TOTOBBIX

MHKponpenaparax»

6.5 | 'eneruka nomna. I'enetuka nona. XpoMocomMHOE PackpsiBaTh conepkaHue TEPMUHOB U
Hacnenosanue ONpENEJICHHE M0JIa. AYTOCOMBI U MOHSITHIA: XPOMOCOMHBIN HaboD,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIE U | ayTOCOMBI, IIOJIOBBIE XPOMOCOMBI,
CUEIUICHHBIX C [T0JIOM reTEPOraMeTHbIE OPTaHU3MBI. TOMOTAMETHBIN MOJI, TETEPOTraMETHBIM

Hacnenosanue npu3HakoB, CUEIUIEHHBIX | I10JI, CUEIJIEHHOE € II0JIOM HACJIeI0BaHUE
C IOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBACHATH HUTOJOTUIECKIE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOTI'0 MEXaHU3Ma ONPEACIICHUS
H.N. BaBuios. 10J1a Y pa3jIMYHbIX OPraHU3MOB.
Tabauywl u cxemol: «I'eHeTHKa TIOJIAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEA0BaHNUS, HACJICOBAaHUS IPU3HAKOB, CLETUICHHBIX
CLICIJIEHHOTO € ITOJIOM», «KaprnoTturis Y HE CLEIUICHHBIX CIojoM. Pematp
YEJIOBEKA U KUBOTHBIX» TEHETUYECKHUE 3a7a4M Ha HACIECOBAaHNE
CLEIUICHHBIX C IIOJIOM IIPU3HAKOB

6.6 | I3MeHUYHUBOCT. N3meHnunBOCTh. BUIBI NI3MEHUMBOCTU: PackpsiBaTh conepxaHue TEPMUHOB U
Henacnencreennas HEHACJICICTBEHHAs U HACJICACTBEHHAS. MOHATHN: U3BMEHYUBOCTb,

U3MEHYUBOCTD Ponb cpenpl B HEHACIEACTBEHHOM HACJICCTBEHHAs N3MEHYUBOCTb,

M3MEHYUBOCTH. XapaKTEPUCTUKA
MOIU(PHUKAITMOHHON N3MEHYHUBOCTH.
BapuanunoHHbIi psii 1 BapualioHHast
kpuBas. Hopma peakuuu npusHaka.
KonuuecTBeHHbIE 1 KAUECTBEHHBIE
NPU3HAKH U HUX HOPMa PEaKLnu.
CaoiicTBaMOIU(PUKAITHOHHOM
M3MEHYUBOCTH.

HEHACJIEICTBEHHAs: N3MEHUYHUBOCTb,
MOAU(PUKAIIMOHHAS U3MEHINBOCTD,
BAapUALIMOHHBIN psJi, BApUAHTA,
BApUALIMOHHAS KpUBAas, IPU3HAK,
HOpMa peakify, KOJIMYECTBEHHbIE U
KaueCTBEHHbIC MPU3HAKHU.
KnaccuduimpoBats BUIbI
W3MEHYMBOCTH U BBISIBJISITh UX
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Hemoncmpayuu:

Tabnuywl u cxemot: «Buapl
M3MEHUYMBOCTH, «MoaudukanoHHas
M3MEHYUBOCTDY.

Jlabopamopusie u npakmuyeckue
pabomul:

JlaGopatopHnas pabota Ne 6. «3y4uenue
MOAU(PUKAIIMOHHON U3MEHUNBOCTH,
MOCTPOCHUE BapUALIMOHHOIO psAJlia U
BAPUALIMOHHOU KPUBOW»

OMOJIOTMYECKHE OCOOEHHOCTH.
[IepeuncnsaTh CBOKMCTBA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU H
OOBSCHATH €€ 3HaYEHUE ISl OpPTaHU3MOB.
Pa3znuuaTh KOMM4YeCTBEHHBIE U
KaueCTBEHHBIC TTPU3HAKH; CTPOUTH
BapUAIMOHHBIA Psifl, BAPUAIMOHHYO
KPUBYIO, BBIUUCIISATH CPEHEE 3HAUCHHE
MpU3HaKa

6.7

HaciencrBennas
U3MEHYMBOCTH

HacnencrBenHas, niv reHOTUNMYecKas
M3MEHYNBOCTh. KomOMHaTHBHAS
U3MEHYMBOCTh. Meno3 U nosoBoin
MPOIIECC — OCHOBA KOMOMHATUBHOM
M3MEHYMBOCTH. MyTalluoHHast
U3MEHYUBOCTb.

Knaccudukanus Mmytanuii: reHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.

YacroTa ¥ IpUYUHBI MyTalIU M.
Mytarennble (paKTopsbI.

3aKOH rOMOJIOTUYECKUX PSIIOB

B HACJIEJICTBEHHOW U3MEHUYMBOCTHU

H. W. BaBunosa. BuesnepHas
HACJIEICTBEHHOCTh U U3MEHUYHUBOCTb.
JMemoncmpayuu:

llopmpemuwi: I'. ne ®pu3, H. 1. BaBumnos.
Tabauysl u cxemol: «MyTallMOHHAS

PackpbiBaTh cojiepKaHME TEPMUHOB U
MOHSTHIN: HACIEICTBCHHAS
W3MEHYMBOCTH, KOMOMHATUBHAS
W3MEHUYUBOCTh, MyTAllHOHHAS
M3MEHYUBOCTb, MyTaHT, MyTallUH:
TE€HHbIE, XPOMOCOMHBIE, TEHOMHBIC;
MOJIUIUIONINS, aHEYIUIOUIUS, MyTareHbl.
XapakTepu3oBaTh HACJIECACTBEHHYIO
U3MEHYUBOCTD; (OPMYJIHUPOBATH 3aKOH
TOMOJIOTUYECKUX PSIOB

B HACJICJICTBEHHON M3MEHUYMBOCTHU

H. 1. BaBuiioBa u 00BACHITH €ro
3HAYEHUE IS OMOJIOTUH U CEJIEKIIUH.
KnaccudummupoBats MyTaruu: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJIUTH
IIPUMEPBI MyTalUH.

OOBICHATH TPUYUHBI BOSHUKHOBEHHS

49




®enepanbHas pabouas nporpamma | buonorus. 10-11 knaccsl (6a30BbI YPOBEHB)

U3MEHUYHUBOCTD.
ObopyoosaHue: MUKPOCKOTI,
Mukponpenapar «Jlpo3zodunay (Hopma,
MyTaru GOpMbI KPBUTbEB M OKpacKa
TeJa); KOMHaTHbIE PACTEHUSI C TIECTPOM
OKPAaCKOW JINCTBHEB.

Jlabopamopnuvie u npakmuueckue
paoomol:

JlaGopatopHas padota Ne 7. «AHanu3
MyTarui y Apo30(uiibl Ha TOTOBBIX
MUKpOTIpenaparax»

MyTaluii, posib (aKTOPOB-MYTareHOB.
CpaBHUBATh BU/bl MyTalllil; BbISBIATH
IPUYHUHBI HACJIEICTBEHHOM
WU3MEHYMBOCTH, MCTOYHHKU MYTarcHOB
B OKpY’KaroIlel cpenie (KOCBEHHO).
XapakTepu30BaTh BHESACPHYIO
HACJIEICTBEHHOCTh U H3MEHYUBOCTh

6.8

I'eneTuka yejoBeKa

I'enernka yenoseka. Kapuorun
YyeJIoBeKa.

OcCHOBHBIC METOAbI TCHETHKH YCIOBEKA:
TeHCaJIOTMYCCKHI, OJIM3HEI[OBBIM,
IIMTOr€HETHYECKU, ONOXMMHYCCKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM.
CoBpeMeHHOE ONpeIeICHNE TEHOTHUIIA!
MOJITHOTEHOMHOE CEKBEHUPOBAHMUE,
T€HOTUITMPOBAHUE, B TOM UHUCIIE

¢ nomoiwto I11P-ananmu3a.
Hacnencrsenusie 3a00eBaHus
YeJI0BEKa: T'eHHbIC 00JIC3HU, O0JIe3HU

C HacJIeACTBECHHOM
MPEAPACIIOT0KEHHOCTIO, XPOMOCOMHBIE
oose3an. ComaTHYeCKue
reHEepaTUBHBIC MyTallUH.

PackpsIBaTh conep:xaHue TEPMUHOB U
IOHSATHN: KAPUOTUII YEJIOBEKA,
LUTOT€HETUYECKUI METOL,
re€HEeaJ0rH4eCKUil METOI, POJIOCIOBHBIE,
OJIM3HELOBBIA METO/1, HACJICCTBEHHbBIE
0oJie3HU: (MOHOTCHHBIE,

C HacJIeACTBEHHOU
IIPEPACIIOIOKEHHOCTBIO,
XPOMOCOMHBIE), MEJIUKO-T€HETUYECKOE
KOHCYJIbTUPOBAaHUE.

[TepeuncnsiTb 0COOEHHOCTH U3YUYEHUS
TE€HETUKH YEJI0BEKA; TPUBOAUTD
IPUMEpPBI HACJIEICTBEHHBIX O0JIE3HEN
YEJI0BEKa, XapaKTepU30BaATh METObI UX
npoQHIaKTUKN; 0OOCHOBBIBATH 3HAYEHUE
MEJUKO-T€HETHYECKOTO
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CrBosoBbie KneTKU. [I[puHIMIIBI
3I0POBOTO 00pa3a >KU3HU, TUATHOCTUKH,
PO IITAKTUKA U JICUCHHS] TEHETUYECKUX
OoJsie3Her. MeIuKo-reHETUYECKOE
KOHCYJIbTUPOBAaHHE. 3HAYCHUE
MEIUIIMHCKOW T€HETUKHU

B IIPEIOTBPAILECHUH U JICYEHUH
reHEeTUYECKUX 3a00JIeBaHUH YeIOBEKA.
JHemoncmpayuu:

Tabnuywl u cxemot: «HacnenoBanue
pesyc-akTopay, «['eneTnka rpymi
KPOBM.

Jlabopamopnsie u npakmuyeckue
pabomoi:

[TpakTiueckas padora Ne 2.
«CocraBiieHUE U aHATIA3 POJOCIOBHBIX
YeJI0BEKa»

KOHCYJIbTUPOBAHUSL.
BrIsSIBIISATE 1 CpaBHUBATH MEXYy COOOM
JOMUHAHTHBIC U PELECCUBHBIC IPU3HAKHU
YEJIOBEKaA.

CocTaBisATh U aHAIM3UPOBATH
POAOCIIOBHBIE YETIOBEKA

Nroro yacos o teme 8
Tema 7. Cesiekuusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTUH
7.1 | Cenekuusi Kak HayKa 1 Cenekuys Kak HayKa 1 IpoLecc. PackpriBath conepkaHue TEpMUHOB

U TIporLecc

3apoKJICHHUE CENEKIUH U IOMECTUKALIMS.
Yuenue H. U. BaBunosa o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS
KYJBTYPHBIX PACTCHUMU.

L{eHTpbI TPOUCXOKICHUS TOMAIIHUX
KUBOTHBIX.

Coprt, nopoja, mraMm.

Y TIOHSATUM: CENEKLUS, COPT, HOpOAa,
HITaMM, JOMECTUKALUS, WA
OJIOMAaIlIHUBAHKE, [ICHTPbI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIX PACTEHHUI U
YKUBOTHBIX, THOpUIU3AIUS,
UCKYCCTBEHHBII 0TOOD.
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Hemoncmpayuu:

Ilopmpemuwi: H. 11. BaBuios.
Tabauysl u cxemol: KapTa «LleHTpHI
MHOT000pPa3us ¥ MPOUCXOKICHHUS
KYJIbTYPHBIXpAacTeHUW», «[lopoasbl
JIOMAITHUX )KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTEHUI.
Obopyodosanue: MyJISKU TUIOJIOB U
KOPHETLIOI0B JTUKUX (HOpM U
KYJbTYPHBIX COPTOB PaCTEHU;
repbapuii «CenbCKOX035UCTBEHHBIC
pacTeHU»

Ha3biBaTh 1 cpaBHMBaTH OCHOBHBIE
ATaIlbl PA3BUTHUS CEJICKIIUU.

N3narars yuenue H. 1. BaBunosa

O LIEHTPaxX MPOUCXOKIACHHS KYJIbTYPHBIX
paCTEHUI; pa3inyaTh HEHTPHI HA KapTe
MHPA, CBA3BIBATH UX MECTOIOJI0KEHUE

C OYaramy BO3HUKHOBEHHUSAPEBHENIINX
[MUBUJIN3AIUH.

CpaBHUBATb COpTa KYJIBTYPHBIX
pacTeHuM, MOPOIbl TOMAIIHUX
JKUBOTHBIX U UX JUKUXIIPEIKOB.
O1ieHUBATDh POJIb CENCKIINU

B 00€CIeUYeHUH MPOIOBOIHCTBEHHOM
0e3011aCHOCTH YeJIOBECUECTBA

7.2

Metonsl
JOCTHKEHUS
CEJIEKLINM PACTEHUI
Y JKMBOTHBIX

CoBpeMEeHHBIE METOBI CEJIEKIUU.
MaccoBblil 1 THAUBUYJIbHBII OTOOPBI
B CEJICKIMUPACTEHUN U JKUBOTHBIX.
Ouenka skcTepbepa.
biIM3KOpOACTBEHHOE CKPEIIMBAHNE —
uHOpuAMHT. Ynctast muHus.
CkpelrBaHUe YUCTHIX JTUHUM.
['ereposuc, ninm rudpuaHas cuia.
HeponctBeHHOE CKpemyBaHue —
ayTOpuaunr. OtnanéuHas
rubpuau3anus u e€ ycrexu.
HckycCTBEHHBIM MyTareHes U MoJly4eHue
ITOJIUIIONIOB. [IOCTHKEHNs celleKuun

PackpriBaTh copepkaHne TEPMUHOB U
MOHSTUIN: UCKYCCTBEHHBIN 0TOOD,
MacCOBBII 0TOOP, MHIUBUAYATbHBIH
0TOOp, PKCTEPhEP, OIM3KOPOACTBEHHOE
CKpElUIMBaHUE, YNCTas JINHUSL, TE€TEPO3HUC,
HEPOACTBEHHOE CKpEUIMBaHUE,
WCKYCCTBEHHBI MyTareHes,
nosurmionbl. CpaBHUBATH (HOPMBI
HCKYCCTBEHHOT0 0TOOpa (MaccoBOTO U
WHUBUyAJILHOTO), BUbI
rubpuan3anuu (6JIU3KOPOJACTBEHHON U
OT/IAJICHHOM ), CITIOCOOBI MOTyUYCHHS
MOJIUTION/IOB.
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pPacTEeHMM, )KUBOTHBIX U
MHUKpPOOPTraHU3MOB.
Hemoncmpayuu:

lopmpemui: 1. B. Muuypum,

I'. JI. Kapnieuenko, M. ®@. 11BaHOB.
Tabauysl u cxemol: «OTHATCHHAS
rubpuauzanus», «PaboTe akameMuka
M. @. BanoBay, «llomummonaus.
Obopyoosanue: MyJISIKU TIJI0JIOB U
KOPHETLJIOIOB TUKHUX (GOpM U
KYJBTYPHBIX COPTOB PACTEHUHU.
Jlabopamopuvie u npakmuueckue
paoomol:

Oxckypeust « OCHOBHBIE METOJIBI U
JOCTUKEHUS CEJIEKIIUU PACTEHUU U
’KUBOTHBIX (Ha CEJICKIMOHHYIO CTAHIIMIO,
IIJIEMEHHYIO hepMy,
COPTOMCHBITATENBHBIN y4acTOK

WJIM TETUIMYHOE XO3SIMCTBO)

[IpuBOINUTH IPUMEPBI JOCTUKEHUI
CEJIEKLIMU PACTEHUH U )KUBOTHBIX

7.3

buorexnoorus
KakK OTpaciib
MPOM3BOJICTBA

buorexHonorus kak orpacib
IPOU3BOJACTBA. [ eHHasl MHKEHEepUs.
Otansl cozganus pekomOunantHon JIHK
Y TPAHCTE€HHBIX Opranu3mMoB. KieTounas
uHXeHepus. KileToOuHbIE KyJIbTYPBI.
MUKpOKIOHAIBHOEPA3MHOKEHUE
pactenuil. Kimonnposanue
BBICOKOIIPOYKTUBHBIX

PackpeiBath conep:kaHue TEPMUHOB U
TOHSTHI: OMOTEXHOIOTHS, KICTOYHAS
WHXEHEPUs, TEHHAs UHXKEHEPUS,
KJIOHHPOBAHUE, TPAHCTCHHBIE
opranu3Mmbl, MO (reHeTndecku
MOAU(UITUPOBAHHBIE OPTAHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpacib NPOU3BOJICTBA, OCHOBHBIE
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CEIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTUYECKUE N ITUIECKUE TPOOIIEMBI.
I'MO — reneTuuecku
MOIU(DUITUPOBAHHBIE OPTaHU3MBI.
Hemoncmpavyuu:

Tabauywvl u cxemolr: «OOBEKTHI
OmoTexXHOJOTHNY, «KIeTouHbIC
KYJBTYPBI U KIIOHUPOBAHUE,
«KoHCcTpyHpoBaHHE M MEPEHOC T'€HOB,
XPOMOCOM)»

JOCTHKCHUA OMOTEXHOJIOTHHU B 00JIaCTH
IIPOMBIIIJIICHHOCTH, CECJIbCKOT'O XO3S1CTBA

Y MEIUIIMHEI.
[lepeuncnsaTh U XapaKTepU30BaTh
OCHOBHBIEMETO/BI M JIOCTUKCHUS
OMOMH)KEHEPHH.

OO6Cy)1aTh YKOJIOTHIECKUEC U
THYECKHE aCTIEKThl HEKOTOPHIX
UCCJIEIOBaHUM B 001acTu
OMOTEXHONIOTNH (KJIOHUPOBAHHS,
UCKYCCTBEHHOT'O OIJIOJJOTBOPECHHSI,
HAIPaBJICHHOTO M3MEHEHHS TeHOMA U
CO3JIaHHS TPAHCTEHHBIX OPTraHU3MOB)

Hroro yacos o teme 3
PesepBHOE Bpems 1
OBILEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KJIACC
HanmMmenoBanue
Ne KonnuectBo OCHOBHBIE BUBI IEATEIILHOCTH
pa3ziesioB U TeM [IporpammHoOe conepkaHue
n/n 4acoB o0y4aromuxcs

yueOHOro mpeamMeTa

Tema 1. DBOJIOMOHHAA OHOJIOTHUSA

1.1

OBOJIIOLMS U METOABI
€€ U3y4eHus

1

[Ipennockuiku BO3SHUKHOBEHUS
HBOJIIOLIMOHHON TE€OpUHU. DBOITIOLUOHHAS
TeopUsi U €€ MECTO B OMOJIOTHH.
BrnusiHue 3BOTIONMOHHON TEOPUUN

Ha pa3BUTHE OUOJIOTUH U JPYTUXHAYK.
CBuaeTenbCTBA 3BOJIIOIUN.
[TasnieonTONIOTMUECKHE:
MOCJIEIOBATEIBLHOCTD MOSBICHUS BUI0B
B [TAJICOHTOJIOTMYECKOI JIETOIUCH,
nepexoiHbIe (POPMBI.
buoreorpaduyeckue: cXoAcTBO U
paznuune ¢ayH udiop MaTEepUKOB U
OCTPOBOB. DMOPHUOJIOTUUECKHUE: CXO/ICTBA
U pa3anausi SMOPHUOHOB Pa3HBIX BUIOB
MMO3BOHOYHBIX.
CpaBHUTETBHO-aHATOMUYECKUE:
TOMOJIOTUYHbIE, AHAJIOTUYHbIE,
PYAUMEHTApHbBIC OpPTaHbl, AaTABU3MBI.
MouekynsspHO-OMOXUMHYECKHE:
CXOJICTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpsiBaTh conep:kaHne TEPMUHOB U
TIOHSTHI: IBOJIIOIHS, TIEPEXOTHBIC
bhopMBbI, PUIOTEHETUYECKUE PSIJIBI,
BU/IBI-2HJIEMUKH, BUBI-PEITUKTHI,
3aKOH 3apO/JIbIIIIEBOTO CXO/ICTBA,
OMOreHETHYECKHUM 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUYHBIC
OpraHbl, pyJIUMEHTapHbIC OPTaHBbI,
aTaBU3MBI.

[lepeuncisiTh OCHOBHBIE ITAIBI PA3BUTHS
ABOJIFOLIMOHHON TEOPHHU.
XapakTepu30BaTh CBUCTEIHCTBA
ABOJTFOITUH: TTAJICOHTOJIOTHYECKUE,
ounoreorpadpuyeckue,
AMOPHOJIOTHYECKHE, CPABHUTEIHHO-
aHATOMHYECKHUE, MOJIEKYIISIPHO-
OMOXUMUYECKHE.

[TpuBOANTH MPUMEPHI EPEXOTHBIX
dbopM OpraHu3MOB, (HUIOTCHETHYECKHUX
PSAIOB.

[TpuBoaMTH (HOPMYTUPOBKH 3aKOHOB
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METa0OJMYECKUX MyTEH y BCEX KUBBIX
OpPraHU3MOB.

Jemoncmpayuu:

llopmpemuwi: K. JIunnen, XK. b. Jlamapk,
Y. Japsun, B. O. KoBaneBckuii,

K. M. Bap, O. I'ekkens, . Mrosuep.
Tabauywvl u cxemol: «Pa3BuTne
OpraHMyYeCcKOTro MUpa Ha 3emiie»,
penbedHbIe TAOIULIBI «3aPOIBIIIH
MO3BOHOYHBIX KUBOTHBIX),
«APpXEONTEPUKCY.

Obopyoosanue: buoreorpapuyeckas
KapTa Mupa; Koyekiusa «Dopmbl
COXPAHHOCTH HMCKOMAEMBbIX )KUBOTHBIX U
pacTeHuily; BIIayKHbIE MperapaThl
«Pa3Butue Hacekomoro», «Pa3zpurue
JISITYILIKU

OMOreHETUYECKOTO U 3apOAbIIIICBOTO
CX0ICTBa

1.2

Uctopus pazsutus
MPEICTaBICHUIN
00 »BOTIOITUHU

OposrononHas teopus Y. Jlapeuna.
[IpeAnochbuUIKM BOBHUKHOBEHUS
JapBUHU3MA. JBIKYIIIME CHIIbI
HBOJTIOITMH BUJIOB 110 [lapBunHy
(M30BITOYHOE PA3MHOXKEHHUE

IIPU OrPAHUYEHHOCTH PECYPCOB,
HEONpeAeIEHHAS U3MEHUYNUBOCTD,
O0opb0a 3a CyllecTBOBAaHHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTnyeckasi TEOpHs BOJIIOLIMU

PackpsiBaTh conep:xaHue TEPMUHOB U
MOHSITUI: CHCTEMAaTHKa, €CTECTBEHHBIN
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu3oBaTb OCHOBHBIE
ABOJIFOLIUOHHBIE UJEU, KOHLIEIIINU U
TEOPUU; CPAaBHUBATh B3TJISA/IbIHA BU]I U
spomonnto K. Jinnnes, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bkiaj JINHHES B pa3BUTHE
CHUCTEMAaTUKH U OOBSICHITH MPUHITUTIBI
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(CTD) u e€ OCHOBHBICTIOJIOKEHHS.
Hemoncmpavyuu:

llopmpemuwi: K. JIunnen, K. b. Jlamapk,
Y. J{apBun.

Tabnuyvt u cxemol: «Ilomynsaummy,
«Kapra-cxema MapuipyTa myTeIecTBUs
Y. dapBunay, «®@opmbl 60pbOBI

3a CyIlEeCTBOBaHHEY, « ECTECTBEHHBIN
0oTOO0p», « MHOTOOOpa3ue CoOpToB
pacteHuity, «MHorooopasue nopos
YKABOTHBIX»

OMHApHON HOMEHKJIATYPBHI.
XapakTepu30oBaTh COJICPKAHUE U
3HAYEHUE IBOJIOLMOHHON KOHUEILINU
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLMAJIbHO-DKOHOMHUYECKHUE
IPEANOCHUIKH BO3HUKHOBEHHUS
3BOJIIOLMOHHON Teopuu Y. JlapBuHa.
PackpeiBaTh coaepxkanre 3BOJTIOIUOHHON
teopun. /lapBuHa; cpaBHUBATH
HEOIIPEICIICHHYIO U ONPEACICHHYIO
U3MEHYHMBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBINA 0TOOD, PopMbI OOPHOBI
3a CyIIECTBOBAHUE.

OnuceIBaTh MOJOKEHNS CHHTETUYECKON
teopuu 3Boouuu (CTD) n 0OBACHATH
€€ 3HaueHue IIONOJIOTUH

1.3

Bun: xpurepun u
CTPYKTypA.
[TomyAnms Kak Kak
AJIEMEHTApHAs
€IUHULIA BHUJA

Mukpososonus. [Tonynsuusa kak
€IVHUIABUA U SBOJIIOLIHH.
Hemoncmpavyuu:

Tabauyvt u cxemol: «Ilomynsauumy,
«MyTanoHHass ”3MEHYUBOCTBY.
Obopyoosanue: MUKPOCKOTI,
MuKkponpenapar «J[pozodura» (Hopma,
MyTaru (POPMBIKPBIIBLEB U OKPACKH
Tena), MoJienb-anmikanus «Ilepekpéct
XPOMOCOM).

PackpeiBaTh cojepkanue TEPMUHOB H
MOHSITHI : MUKPOIBOJIIOIINS, BH/I,
KPUTEPHUH BHUJIA, apeat, MOMYJISIHS,
reHooH/I, MyTalluy, KOMOWHAIIUN
T'€HOB.

XapakTepru30BaTh BUJ KaK OCHOBHYIO
CHUCTEMATUYECKYIO CIUHUITY U
IIEJTOCTHYIO OMOJIOTHUECKYIO CHCTEMY.
BrigensaTs kputepuu Bua
(Mopdonornyeckuii, PU3NOTOTUUECKUH,
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Jlabopamopnvle u npakmuyeckue
paoomuwi:

JlaGoparopnas pabora Ne 1. «CpaBHeHue
BUJIOB TI0 MOP(HOJIOTHIECKOMY
KPUTEPHIO»

OMOXMMHYECKUH, TCHETUYECKHI,
HKOJIOTUYECKUH, Teorpaduyeckuii) u
MPUMEHATh KPUTEPUU I OMUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh NOMYJISIIAKD KaK
CTPYKTYPHYIOCUHUILY BUJIA U
ABOJIIOLIMU.

OnuchIBaTh NOMYJISALMIO IO OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | ABwxymime cuibl JBwxymue cuibl (akTopsl)3Boounn | PackpbeiBaTh copepkaHue TEPMUHOB U
(3memeHTapHbIe BHUJIOB B Ipupoae. MyTanMoHHBIN NOHATUIN: KOMOWHATUBHAS
(bakTOpbI) SBOMIOIIH IPOLECC U KOMOMHATUBHAs WU3MEHYHUBOCTh, MyTAllUU, MyTallAOHHBIN
WU3MEHYHUBOCTG. [0NyJIALIMOHHBIE BOJIHBI | ITPOLIECC, TONYJIALIMOHHBIE BOJIHBI,
U apeiid reros. M3omsauusa u murpanus. | Apeid reHoB, U30JSAIMS, MUTPALIUAU.
Jemoncmpayuu: XapakTepu30BaTh JIEMEHTAPHBIC
Tabnuyel u cxemol: «JIBUOKyIIE CUITBI (aKkTOpbI FBOJIIOLIMH: MYTALIUOHHBIN
IBOJIFOLIAN pouecc, KOMOMHATUBHAs
U3MEHYHUBOCTb, NOMYJISIHIUOHHBIE BOJIHBI,
Ipelid TeHOB, U30JALMS, MUTPALUS.
VY craHaBIMBaTh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3H MEXKY
MEXaHU3MOM U pe3yJIbTaTOM IECHCTBUS
JBIKYIIHUX CHJI (3JIEMEHTAPHBIX
(haKTOPORB) PBOIIOIUHN
1.5 | EcTecTBennslit 0TOOp EctecTBennsbIit oTO0p — HampaBistomuid | PackpsiBaTh coaepkaHne TEPMUHOB U

1 ero Gpopmbl

(bakTop 3BOMIOILHUH.
®dopMBbI €CTECTBEHHOT0 0TOOPA.

MOHSTUI: €CTECTBEHHBIN 0TOOP, OOpHOA
3a CyIIIECTBOBAHUE.
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Jemoncmpayuu:
Tabauywvl u cxemol: «ECTECTBEHHBIN
oTO0p», «bopbOa 3a cyiiecTBOBaHHEY

OnwuceBaTh MEXaHU3M JCHCTBUS
€CTECTBEHHOTO 0TOOpA.
Xapaktepu3oBath (HOPMbI €CTECTBEHHOTO
0oTOOpa (IBMXXYIIUHA, CTAOMITM3UPYIOIINM,
JTU3PYIITUBHBIN) ¥ CPABHUBATH UX MEKIY
co00I1.

XapaxkTepus3oBatb 00psOy

3a CyIIECTBOBAHUE M CPAaBHUBATH €€
BUIBI (MEKBUIO0BAs, BHYTPHBHIOBAS,
Oopnba ¢ HeOIaronpUATHBIMU
(dhakTOpamMu BHEIIIHEH Cpe/Ibl)

1.6

Pesynbrars
ABOJIIOLUU:
MIPUCIIOCOOJIEHHOCTD
OpraHU3MOB U
BHJ1000pa30BaHKE

[Tpucnoco01eHHOCTh OPraHu3MOB
KaK pe3yibTaT 3Bomtonuu. [Ipumepst
MPUCTIOCOOJICHUI Y OPTaHNU3MOB.
Apomopho3bl 1 HAKOATATI TAIINH.
Buau BunioodbpazoBanue.

Kputepun Buga. OcHOBHBIE (POPMBI
BUJI000pa30BaHus: reorpapuueckoe,
IKOJIOTUYECKOE.

Jemoncmpayuu:

Tabnuywvl u cxembi:
«IIprcrnocoOIeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHUEY,
«IKOJIOTUYECKOE BUI000pa30BAHUE.
Obopyoosanue:

kosutekius «IIpuMepsl 3alUTHBIX
MPUCTIOCOOJICHUH Y JKUBOTHBIX),

PackpbiBaTh conep:kaHne TEPMUHOB U
MOHSITHIA; IPUCTIOCOOJICHHOCT,
IOKPOBUTEILCTBCHHAS H
nperocTeperampoias oKkpacka,
MacCKHUPOBKa, BUJI000pa3oBaHue.
OnuceIBaTh MEXaHW3M BO3ZHUKHOBEHUS
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
BEISBIATE 110 M300pa)KEHUSIM, Ha JKUBBIX
U (PUKCHPOBAHHBIX ITperapaTax MPUMEphI
IPUCIIOCOOJICHHOCTH PAcTeHUN U
KUBOTHBIX K YCIIOBUSIMCPEIbI

oOuTaHus, TOKa3bIBaTh OTHOCUTEIBHYIO
11e71ec000pa3HOCTh MPHUCIIOCOOTICHUM.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHHU3MbI BUI000Pa30BaHMS;
OIHCHIBATH M CPABHUBATH OCHOBHBIC
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KOJUIEKIIAS HACEKOMBIX C Pa3IMYHBIMU
TUTIAMU OKPACKH; Ha0Op TUIOA0BU
CEMSH.

Jlabopamopnvle u npakmuueckue
paoomuwi:

JlaGoparopHas padota Ne 2. «Onucanue
MIPUCIIOCOOJICHHOCTH OpraHU3Ma U ee
OTHOCUTEILHOTO XapaKTepar»

(bOpPMBI HKOJIOTHIECKOTO U
reorpaduyecKoroBUA000pa30BaHUs

1.7

Hanpasnenus u nytu
MaKpO3BOJIIOLUH

Maxkpo3BotonHs.

dopMbI FBOTIONNN: (DUTIETHIECKAS,
JMBEpPreHTHasi, KOHBEPTeHTHas,
napasuiensHas. HeoOpatumocTs
aposttonmu. [Iporncxoxaenue

OT HECMEeUHATM3UPOBAHHBIX
MIPEIKOB.

[Tporpeccupyrommas crieruain3anus.
AJlaniTUBHAS paJHuaIlusl.
Jemoncmpayuu:

Ilopmpemuwi: A. H. CeBeprios.
Tabnuywvl u cxemvi: KApoMOPPO3bI»,
«Mnnoamantanuny, «O01as
JIETCHEPALIHS.

Obopyoosanue: moaenb « OCHOBHbBIE
HaIpaBJICHUS DBOJIIOIHMKY; 00BEMHAs
Moenb «CTpoeHne TOJOBHOTO MO3Ta
TTO3BOHOYHBIX)

PackpbiBaTh cofiepkaHue TEPMUHOB U
TOHSITHI: MAaKPOIBOJIONINSA, (PrtoTeHE3,
OMOJIOTMYECKUM MPOrpecc U perpecc,
apomopdo3, uaroaganTaims, oomas
JereHepalvsi, aJaliTUBHAS paTuaIlusl.
XapakTepu3oBaTh (OPMBI IBOJIOLIMH.
BoisiBnsiTe apoMopdo3bl U
WIN0AIANTAlNN YPACTEHUN U
KUBOTHBIX.

CpaBHUBaTh OMOJOTMYECKUNA MPOTPECC
u Ouosioruyeckuit perpecc, apomopdos,
UIN0AIANITAIUIO U OOIIYIO
JIereHepaluio.

BBISBISTE B3aUMOCBSI3U MEXIY My TSIMU
Y HAIIPABJICHUSIMU DBOJIIOIINH

Y PACTEHHMU U KUBOTHBIX

NToro 4acos 1o reme
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Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HHU HA 3eMJie

2.1 | Uctopus xu3HU

Ha 3eMiie U METOIbI
€€ U3y4eHUs.
I'nnoTe3sl
MIPOUCXOKICHUS
JKM3HU Ha 3emiie

2

JloHayuHbI€ MpEACTABICHUS

0 3apoxJeHnM Ku3Hu. HayuHnsie
THUIIOTE3bl BOSHUKHOBEHMS )KU3HU

Ha 3emiie: abuoreHe3 UNnaHCIepMusl.
XUMHYECKas SBOJIIOLIHS.
AOUOTeHHBI CUHTE3 OPraHUYECKUX
BEILIECTB N3HEOPTaHUYECKUX.
DKCIEPUMEHTAIBHOE IMOITBEPKICHUE
XUMHUYECKON IBOJIIOIINH.

HadanpHbie Tanel OMOJIOTrHIeCKOM
sBosionuu. ['unoreza PHK- mupa.
dopmupoBaHuEe MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MPOTOKJIETKH.
[TepBbIe KJIETKU U UX SBOJTIOLIMSI.
DopMHUpPOBaHUE OCHOBHBIX TPYIIIT
KUBBIX OPraHU3MOB.
Jemoncmpavyuu:

Tlopmpemuvr:

®. Penu, JI. ITactep, C. Munnep,

A. WU. Onapun, I'. FOpmu.

Tabnuywl u cxemwvl: «BO3HHKHOBEHHUE
CoHeUYHOM CHCTEMBI»,

«Pa3BUTHE OPraHUYECKOTO MUPaAY,
«PacTturennHas kiaeTkay, «KuBotHas
KiieTkay, «[Ipokapuornueckas
KJICTKa

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSTHI: KpeallMoHU3M, aOUOTEHE3,
BUTAJIU3M, MMAHCTIEPMUsI, OHOI033,
KoalepBaThl, MPOOUOHTHI, CHMOMOTEHE3.
XapakTepu3oBaTh METOJIbI U3YUYEHHUS
UCTOPUYECKOTO MPOILIOTr0 3eMIIH.
[lepeuncnsiTb OCHOBHBIE 3TAIlbI
XUMUYECKON HOMOJIOTUYECKON
3BOJIFOLIUU.

N3narate coaepxaHue TUIOTe3 U TEOPUH
BO3HUKHOBEHUS KU3HU HA 3eMJie
(kpeallmoH13Ma, CaMOTIPOU3BOJILHOTO
3apOXKJIeHUsI (CTIOHTAaHHOTO),
naHcrepmuu, runore3sl PHK-mupa).
OnuceiBath skciepumenTsl C. Muiepa
u I'. FOpu no noay4yeHunto OpraHuyecKux
BEILIECTB U3 HEOPTraHUYECKUX MMYTEM
aOMOreHHOTO CUHTE3a
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2.2

OCHOBHBIE 3Tarbl
ABOJIFOLIUHU
OpraHuyYeCcKOro MUpPa
Ha 3emiie, pa3BUTHE
KU3HU 110 3paM U
nepuoiam

PazBuTue xu3HU Ha 3emiie 1O 3paM U
nepuosiaMm. Karapxeit. Apxerickas

Y IpOoTepo30KcKas 3psl. [1aneo3onickas
apa u € epuoIbl: KEMOPHUICKHUIA,
OPZIOBUKCKHUH, CUITyPUNCKHH,
JIEBOHCKHUH, KAMEHHOYTOJIbHBIN,
IIEPMCKHH.

Me3zo301cKas 3pa U €€ ePUOBbI:
TPUACOBBIN, FOPCKUH, MEJIOBOM.
KaliHo3o1ckas 3pa u €€ nepuopl:
M1aJIeOr€HOBBINM, HEOICHOBBIH,
AHTPONOTE€HOBBIM.

XapakTepUCTHUKA KJIMMaTa U
re0JIOrHYECKUX mpoieccoB. OCHOBHBIE
ATaIbl 3BOJIFOLIUY PACTUTEIIBHOTO U
YKUBOTHOT'O MHUpa. ApoMop¢03bl

y pacTeHuil 1 )KUBOTHBIX. [losiBIIeHME,
pacuBET U BBIMUPAHKE TPYMI KUBBIX
OPTaHU3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «PazBurue
OPraHM4YE€CKOTO MHUPAY,
TEOXPOHOJIOTHYECKas TaOIHIIa;
KoJuIeKIHs «DOopMbI COXpaHHOCTH
MCKOTAaEMBbIX )KUBOTHBIX U PACTCHUIN.
Jlabopamopnvie u npakmuueckue
pabombot:

PackpeiBaTh copepkaHuEe TEPMUHOB U
MOHSATHI: 30H, 3pa, NEPUO/I,
apoMop(o3bl, UIU0ATANTALIUH.

3HaTh MOCJIEI0BATEIIBHOCTH SOHOB:
KaTapxeu, apxeu, IpoTepo30u,
danepo30ii; 3p: apxelickas,
MPOTEPO30MCKAs, MAJICO30MUCKas,
ME3030MCKasl, KAMHO30MCKasi; IEPUOIOB:
KEeMOPHUICKHI, OPOBUKCKHM,
CHJIYPUHCKHM, NEBOHCKHUM,
KaMEHHOYTOJIbHBIN, IIEPMCKUH,
TPHUACOBBIHN, FOPCKUI, MEJTOBOM,
M1aJI€OT€HOBBIM U HEOTCHOBBIH,
AHTPOIIOTCHOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPraHUYECKOI0 MUpPa

10 3paM ¥ NEPUOAAM IF€OIOTHUECKOU
VCTOPHUH; ITAIbl PA3BUTUS
PACTUTEIBHOTO U )KUBOTHOT'O MUPA.
BoiienuTh riaBHbie apoMop(o3bI
pacTEHU U )KUBOTHBIX.

CpaBHUBaTh MeX 11y co00M
MPEICTABUTENIEN CUCTEMATUYECKUX
CPYIIl OPTraHU3MOB, BBIABIISATH YEPThI
YCJIO’KHEHUS U TIPUCIIOCOOJICHHOCTH
K YCIIOBUSIM KU3HU
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[TpakTrueckas padora Ne 1. «3yuenue
MCKOITA€MBIX OCTAaTKOB PACTCHUU U

YKUBOTHBIX B KOJUICKIIUSIX).
DKcKypcust « DBOIIOLNSI OPraHUYECKOTO

Mupa Ha 3emJjie» (B €CTeCTBEHHO-
HAyYHBIN WJIMKpaeBEIYECKUN My3ei)

2.3 | CoBpemeHHas CucrteMa OpraHMYEeCKOro MUpa Kak PackpeiBaTh copepkaHre TEPMUHOB U
cucTema oTpakeHue 3Boitonuu. OCHOBHbBIE MOHSITUI: CUCTEMATUKA, UCKYCCTBEHHAs U
OpPTraHUYECKOTO MHPA CUCTEMAaTHUYECKUE TPYIIBl OPraHU3MOB. | €CTECTBEHHAs KiacCupuKanus, OnHapHast

Jlemoncmpayuu: HOMEHKJIATypa, TPUHITUTT
Tabauyst u cxemvi: «CoBpeMeHHAs UEPAPXUYHOCTH.
CHUCTEMa OPTaHUYECKOTO MHUPAY XapakTepu3oBaTb COBPEMEHHYIO
CHUCTEMY OpPTraHUYECKOTO MHUpPa
2.4 | DBomrONIUA YeIOBEKa OBOJIONMS YeJI0BeKa. AHTPOIIOJIOTHS PackpsiBaTh conep:kaHne TEPMUHOB U

(anTpOnOreHe3)

KaK Hayka. Pa3BuTue mnpencraBiieHUN
O IIPOMCXO0XKICHUH YesloBeKa. MeTo bl
U3y4eHHus aHTpornoreHesa. CxoacrTsa u
pa3Inyus 4eJIOBEKa U JKUBOTHBIX.

CucremaTnueckoe I0JIOKEHHE YeI0BEKa.

Jemoncmpayuu:

Topmpemuwi: Y. JlapBuH.
Tabnuywvl u cxemvi: «CpaBHEHUE
AHATOMUYECKUX YEPT CTPOCHHUS
YEJIOBEKa U YeJIOBEKOOOPa3HBIX
00e3bsHY.

ObopyoosaHue: CIICTIKU UITN
U300pakKeHHsI KAMEHHBIX OpYAUA

MOHSITUIA: AHTPOIOJIOTUS, AHTPOIIOTEHE3,
yenoBek pazymubiii(Homo sapiens),
MPSIMOXOKJICHUE, BTOPAsi CATHAJIbHAS
cucrema.

[lepeuuncnsaTh 3a1a4 aHTPONOJIOTHH,
ATAIbICTAHOBIICHUS U Pa3BUTHS
MIPEACTABICHUN O MMPOUCXOKICHUH
YEJIOBEKA.

N3naratb OCHOBHBIE TTOJIOKEHUS
teopuu Y. JlapBuHa, KpUTUUECKHU
OIICHUBATh HEHAYYHYIOMH(POPMAIIHIO
0 MPOUCXOXKICHUU YEJIOBEKA.

3HaATh CUCTEMATUYECKOE MOJIOKEHHE
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NEepBOOBITHOTO YEJIOBEKA: KAMHHU-
qorepsl, pyousa, ckpedia

Buaa Homo sapiens, mepedncisTsh ero
MOp(}OJIOro-aHATOMUYECKIE IPU3HAKU
pa3HOTO YPOBHSI (THUI, KJIACC, OTPSIA

u 1p.).

YcranaBnmMBaTh 4€pThI CXOACTBA U
pa3TUYNITYeIOBEeKa U KUBOTHBIX.
OOBSCHATD U OLICHWBATh 3HAYCHUE
HAyYHBIX 3HAHUH O IPOUCXOXKICHUU
YeJIOBEKa ISl TOHUMAaHUSI MECTa U POJIU
YeJIOBEKa B TIPUPOJIC

2.5

JIBrKyIue cuiibl

(dbakTophr)
aHTPOTIOTeHE3a

JBrokyniue cuiibl ((pakTophl)
anTporniorene3a. Hacnencrsennas
U3MEHYMBOCTh U €CTECTBEHHBIN 0TOOP.
OO1ecTBEHHBIN 00pa3 )KU3HH,
U3TOTOBJICHUE OPYIUH Tpyaa,
MBIIIJICHUE, PEUb.

Jemoncmpayuu:

Tabnuyvl u cxemolr: «CpaBHEHHE
AHATOMUYECKUX YEePT CTPOCHUS YEIOBEKa
U 4eJI0BEKOOOPpa3HbIX 00€3bsHY,
«OCHOBHBIE MECTa MAJICOHTOIOTUIECKUX
HAXOJIOK MPEIKOBCOBPEMEHHOTO
YEJIOBEKaY.

ObopynoBaHue: MYJISKH
«IIponcxoxnenue yenoseka
(MaJICOHTOJIOTUYECKHE HAXOJIKH )»

PackpsiBaTh conep:kaHie TEPMUHOB U
HOHSTHIN: (DAKTOPBI aHTPOIIOTEHE3A,
IPYIIIOBOE COTPYAHUYECTBO, PEUb,
OpyJuiiHas NesATeIbHOCTb,
noJuMophusm.

XapaKkTepu30BaTh IBUKYIINE CHUIIBI
(axTopsl) aHTpOTIOTEHE3A:!
OuosIOTHYECKHE U COIMAIbHBIE,
CPaBHUBATh X MEXIY COOOMH
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2.6 | OcHOBHBIC CTaIUU OCHOBHBIE CTaIMM U BETBH 3BOJIFOLIUN PackpeiBath conep:kaHue TEpMUHOB U
ABOJIIOLIMM YEJIOBEKA YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek MOHSATUI: aBCTPAJIONUTEK, YETIOBEK

yMenbii, YenoBeKk NpsAMOXOASIINM, YMEJIbIA, YEJIOBEK MPSIMOXOASAIINN,
YenoBek HeaHAepTalbCKUid, UenoBek HeaHJiepTajiell, KpOMaHbOHEL],
pa3yMHBIIl COBPEMEHHOTO THIIA. HEOJINTUYECKAS] PEBOJIIOLINS,
Haxonku uckonaeMpIx OCTaHKOB, epBOOBITHOE UCKYCCTBO.
BpEeMs CyIlIeCTBOBaHMs, 00JaCTh XapakTepu3oBaTh U CPAaBHUBATh MEKY
pacnpocTpaHeHus, 00BEM TOJTOBHOTO co00l OCHOBHBIC CTAUU IBOJIIOIIIHI
Mo3ra, 00pa3 )KU3HU, OPYAUS. YeJI0BEKa: XPOHOJIOTHMYECKUI BO3PACT,
Jemoncmpayuu: apeaj pacpocTpaHeHus, 00bEM
Tabnuysl u cxemovl: «OCHOBHBIE MeCTa TOJIOBHOT'O MO3ra, 00pa3 KU3HU U
NAJIEOHTOJIOTMYECKUX HAXOI0K IIPEAKOB | OPYaUs TPy/a
COBPEMEHHOI'O YEJIOBEKA,
«JlpeBHenmmue oan», «/Ipesaue
mon», «llepBbie COBpeMEHHBIE JTHON.
O6opynoBaHue: MYJISHKA
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJIONUTEKA, TUTEKAHTPOIIA,
HeaHiepTallblia, KPOMaHbOHIIA); CJICIIKH
WM ©300paXKeHUST KAMEHHBIX OPYIHAM
NepBOOBITHOTO YEJIOBEKA: KaMHH-
qomnmepsl, pyoua, ckpebiia

2.7 | YenoBeueckue pacsl Yenoseueckue pacbl. OCHOBHBIE PackpeiBath conepxaHue TEPMUHOB

U TIPUPOIHBIC
aJjanTallyi 4eJIoBeKa

OoJbIIMe packl: EBPOIICONTHAS
(eBpasuiickas), HErpO-aBCTPAJIOUIHAS
(3KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uarcko-aMepuKaHCKast).

U TIOHSATHIA: Pachl, paCOreHes, colua-
JApBUHU3M, PAaCU3M, METUCAIUS.
XapakTepu3oBaTh U CPAaBHUBATh
IpeICTaBUTENICHUETIOBEUECKUX pac,
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UepThl IprCcTIOCOOICHHOCTH
MIPEACTABUTENIEN YEIIOBEUECKUXPAC

K YCJIOBUSIM CYIlIeCTBOBaHMs. ENMHCTBO
yenoBeueckux pac. Kputuka
COIIMAJILHOTO JIApBUHU3MA U pacu3ma.
Hemoncmpayuu:

Tabnuywl u cxemwvi: «HemoBeueckue
pacbD»

PACKpBIBATh IPUYUHBI 1 MEXAHU3MBI
pacoreHesa, rMepeuncIsiTb U MPUBOJIUTH
PUMEPHI TPUCTIOCOOICHHOCTH YEJI0OBEKa
K YCJIOBHUSIM CPEbI, TPUMEPHI
MPUCTIOCOOUTEIPHOTO3HAYEHUST PACOBBIX
MIPU3HAKOB.

Jloka3biBaTh €AMHCTBO BU1a Homo
sapiens, HAy9YHYI0 HECOCTOSTEIbHOCTh
PACOBBIX TEOPUU,UAEH COLMAIIBHOTO
JTapBUHU3MA U pacu3Ma

Hroro yacos no treme

9

Tema 3. OpranusMsbl 4 OKpPY KAOIIAS Cpe

na

3.1 | Oxonorusa Kak Hayka 1 DKOJIOTusl Kak HayKa. 3aJauuu pas3aenbl | PackpeiBaTh coaep:kaHue TEPMUHOB U
HKOJIOTHUH. MOHSTUI: PKOJIOTHS, MTOJIEBbIE
MeTo/1bl 9KOJIOIrMYECKUX UCCIEA0OBAHUN. | HAOJFOICHUS, SKCIIEPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHUTOPHUHT OKPY>KaIOIIEH CPeIbl,
COBPEMEHHOI'0 YEJIOBEKA. MOJICJIMPOBAHUE, IKOJIOTHUECKOE
Jlemoncmpayuu: MHUPOBO33pEHUE.
Ilopmpemoi: A. I'ymOonbaT, [lepeuncnsaTh 3a/1a4n 3KOJIOTHUH, €€
K. @. Pynse, O. I exkelns. paszesbl UCBA3U C IPYTMMHU HAyKaMHU.
Tabauyvr u cxemovr: xapra «IIpupogueie | Xapakrepu3oBaTh METO/IbI
30HBI 3EMII» HKOJIOTUYECKUX MCCIICIOBAaHUMN

3.2 | Cpensl oOuTaHus U 1 Cpenbl 0OUTaHUs OPraHU3MOB: BOJHas, | PackpsiBaTh copepaHue TEPMUHOB

IKOJIOTHYECKHE
bakTopbl

Ha3e€MHO-BO3/1yIlIHAs, TOUYBEHHAs,
BHYTpPHU-OpPraHU3MEHHAs.
Okosorudeckue HakTopsbl.

Krnaccudukanuys 3x0m0ruaecKunx

U MOHSTHMN: cpeia oOuTaHus,
HKOJIOTUYECKUE (PaKTOPHI,
OMOJOTMYECKUI ONITUMYM,
OTPaHUYUBAIOIINYA (JTUMUTUPYIOLTUI )
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(bakTopoB: abuoTHYECKHE, ONOTHIECKUE
Y aHTPOIIOTE€HHBIE.

JleticTBuE 3KOIOTrHYeCKUX (PaKTOpOB

Ha OpraHu3MBbl.

Jemoncmpayuu:

Tabauywl u cxemol: «CpenploOUTaHUS
OpraHu3MOB»

dakTop.
XapakTepus3oBaTh yCIOBUS CPE

0OHUTaHMS OPTAaHU3MOB;
KJIacCU(UIIMPOBATH M XapaKTEPHU30BaATh
IKOJIOTHYECKHE (aKTOPhI: A0MOTHYECKHE,
OMOTUYECKUE U aHTPOTIOTEHHBIE.
OnuceIBaTh JEUCTBHE DKOJIOTHUECKUX
(dhakTOpOBHA OpPTaHU3MBI.
XapakTepru3oBaTh OCOOCHHOCTH
CTPOCHHUS ¥ KU3HEACITCIBHOCTH
pacTeHUH U )KUBOTHBIXPA3HBIX CPEJT
oOuTaHus

3.3

AOUOTHYECKHE
(haxTopbl

AOuotuueckue HaKkTophl: CBET,
TeMIlepaTypa, BIAKHOCTb.
dotonepuoausm.IIpucnocodienus
OpPraHU3MOB K JIEHCTBUIO a0MOTUYECKHUX
bakTopoB. bruosornaecKuepuTMBHI.
Jemoncmpayuu:

Tabauyvt u cxemovl: «OOTOMEPUOIUIM.
Jlabopamopnvle u npakmuyeckue
pabomewr:

JlaGopatopnas pabota Ne 3.
«Mopdonoruaeckue 0COOEHHOCTH
pacTeHUM U3 Pa3HBIXMECT OOUTAHUS.
JlabopaTtopHas padota Ne 4. «Bnusiaue
CBETa Ha POCT U pa3BUTUE YEPEHKOB
KOJIEyCa»

PackpbiBaTh cojiepkaHie TEPMUHOB U
MOHATUM: a0MOoTHYECKUE (PaKTOPHI,
dboToneprnoan3mM, OMOJOTUIECKUE
PUTMBL.

AHanu3upoBaTh JEHCTBUE CBETA,
TEMIIEPATYPhI, BIAKHOCTH HA OPTaHU3MBI
Y TIPUBOJIUTH TIPUMEPHI
IPUCIIOCOOTICHHOCTH OPTaHU3MOB.
[IpoBOAUTE OMOIOTHYECKIE HAOTIOICHUS
1 0QOPMIISITh PE3yNbTaThl MPOBEAEHHBIX
HAOJTIOICHUIM
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3.4 | buotnueckue buotnueckue pakropsl. Busr PackpsiBaTh cozepkaHue TEPMUHOB
(bakTophI OMOTHYECKUX B3aUMOJICUCTBUA: U TOHATUI:0M0oTHYECKHE (PaKTOPbI,
KOHKYPEHITUS, XUIITHAYECTBO, CHMOMO03 U | XUIIIHUYECTBO, ITapa3uTU3M,
ero ¢opmel. [lapazutusm, koonepamus, | KOHKYpEHLUs, MyTyallu3M, CUMONO3,
MyTyaJIN3M, KOMMEHCAIN3M KOMMEHCAJIM3M, HaXJIeOHUUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUYECTBO). KBapTUPAHCTBO, AMEHCATTU3M,
AMeHcaIIn3M, HEUTPATHU3M. HEUTpAIIU3M.
3HayeHne OMOTUYECKUX XapakTepu3oBaTb OMOTUYECKHE
B3aUMOJEUCTBUU JIJIS CYIIECTBOBAHUSA (bakTOphl ¥ BUIBIB3aUMOOTHOIIICHU N
OpPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX. | MEXKY OPraHU3MaMHU; IIPUBOAUTD
Jemoncmpayuu: pUMEpPHI B3AUMHON
Tabnuyvl u cxemol: «lluiieBbie nemm» IPUCIIOCOOTIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXIY COOOM BHIIBI
OMOTHYECKUXB3aUMOIENCTBUIA
OpraHu3MOB
3.5 | Okonoruyeckue DKOJOTUYECKUE XAPAKTEPUCTUKHU PackpeiBaTh conepkaHne TEPMUHOB U
XapaKTepUCTUKU nonyJsiiuu. OCHOBHBIENIOKA3aTENN MOHATUI: MOIYJISIUS, YUCIECHHOCTb,

BUJA U NOMYJISIIUN

MONYJISIIIUN: YUCIEHHOCTb, INIOTHOCTb,
POXKJ1a€MOCTh, CMEPTHOCTb, IPUPOCT,
Murpanusd. JluHaMyuKa 4uCcIeHHOCTH
MOMYJISIIIUU U €€ Perysiusl.
Hemoncmpayuu:

Tabauyvt u cxemol: «llomynsuuny,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
NONYJISIIIUK UHPY30pUH-TYPEeTbKI».
Jlabopamopusie u npakmuueckue
pabomuwr:

IJIOTHOCTh, POKIAa€MOCTh, CMEPTHOCTb,
IPUPOCT, MUTPALUs, TUHAMUKA
YUCJIEHHOCTU MOITYJISILIHH.
XapakTepu3oBaTh OCHOBHbBIE MTOKA3aTEIU
U DKOJIOTHYECKYIO CTPYKTYPY
NOMYJISIIAN; ONTUCHIBATH MEXaHU3MBbI
pEryJIALU YUCICHHOCTH MOMYJISIUN
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[IpakTuueckas padota Ne 2. «Ilogcuér
IJIOTHOCTH MOIYJISIUUNA pa3HbIX BUJIOB
pacTeHu»

HToro uacoB o teme

5

Tema 4. Coo011eCTBA M DKOJOTHYECKHE CHCTEMBI

4.1 | CooOmrecTBa 1 Co00111eCTBO OPraHU3MOB — OHOIIEHO3. PackpeiBath cosiepxaHre TEPMUHOB U
OpraHu3MOB CtpykTyphl OMOLIEHO32a: BUI0Bas, MOHSTHI: OUOIIEHO3, SKOCHUCTEMA,
MIPOCTPAHCTBEHHAS, TPOhUIECKas OMOTeOIeHO3, BUIbI-IOMUHAHTHI,
(nuieBas). Buabl-qoMUHAHTHI. HKOJIOTUYECKask HUIIIA.
CBsi3u B OMOIIEHO3E. XapakTepu3oBaTh OUOIIEHO3
Jlemoncmpayuu: (coo0111€CcTBO), €r0 BUIOBYIO,
Tabauywl u cxemol.: «IluneBblie nenmny, MPOCTPAHCTBEHHYIO 1 TPOPUIECKYIO
«bHOIIEHO3: COCTAB U CTPYKTYpay. CTPYKTYDBHL.
Obopyoosanue: MOJETb-ATITUIAKAIAS OOBSICHATH POJIH KOMIIOHEHTOB
«Tunanbie OMOTIEHO3bIY; TepOapuit OMoIIeHO3a B MOJIIEPKAHUU €T0
«PacTtutensHbIe COO0MIECTBAY; CTPYKTYPBI U CYILIECTBOBAHUS
KOJuIeKIMs «broneHnos» Ha OIPEACIEHHON TEPPUTOPUHU.
OOBACHITH OMOJIOTUYECKUM CMBICIT
SPYCHOCTU UITUCTOBOM MO3AWKH.
CpaBHHMBaTh KOMIIOHEHTHI OMOIICHO30B,
WX BUIOBYIO, IPOCTPAHCTBCHHYIO U
TPO(PHUUECKYIO CTPYKTYPHI, CBSI3U MEKIY
opraHu3Mamu
4.2 | DKoCUCTEMBI U 2 DKOJIOTUYECKHUE CUCTEMBI (3KOCUCTEMBI). | PacKkpbIBaTh coliepaHue TEPMUHOB U

3aKOHOMEPHOCTH MX
CYILLIECTBOBAHUS

ITousaTre 00 PKOCUCTEME U
OHOreolEcHO3E.
@OyYHKITMOHAIbHBIE KOMIIOHEHTHI

IIOHATHH: DKOCUCTEMA, OMOT€OLIEHO3,
IIPOAYIIEHTBI, KOHCYMEHTBI, PSIyIICHTHI,
TpoHUUYECKUE YPOBHH, ITHUIIICBAs
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HKOCHUCTEMBI: MPOAYLIEHThI, KOHCYMEHTHI,
PEAYLIEHTHI.

KpyroBoport BelecTs 1 NOTOK YHEPTUU
B AKOCHCTEME.

Tpoduyeckue (MUIEeBbIC) YPOBHU
AKOCHUCTEMBI. [IuIIeBbIe 1IEeNU U CETH.
OCHOBHBIE MMOKA3aTEIN 3KOCUCTEMBI:
oromacca, IpoayKIus. DKOJIOTUYECKUE
MUAPaAMUJIBL: IPOAYKIIMU, YUCIIEHHOCTH,
ouomacchl. CBOMCTBA IKOCHUCTEM:
YCTOMYUBOCTb, CAMOPETYJISIIUA,
pa3BUTHE.

Cykueccusl.

Hemoncmpayuu:

Tlopmpemuwi: A. Ix. Tencnu,

B. H. Cykaués.

Tabauywl u cxemol: «llpupoaHbie
coobmecTBay, «llenmu nuranusy,
«IKOJIOTHYECKas MUPAMUIa

LEMb U CETh, IKOJIOTMUECKUE
nupamubl, Onomacca, npoayKIus,
CYKIIECCHSI.

XapakTepu30BaTh CBOMCTBA IKOCUCTEMBI
(e€ cnoCOOHOCTH K JUTUTEIILHOMY
CaMONOIJIEP>KAHUIO, OTHOCUTEIBHO
3aMKHYTBIM KPyTrOBOPOT BEILIECTB,
HEOOXOMMOCTh TOTOKA YHEPTHH).
CpaBHUBAThH MAaCTOUIIHBIC U JETPUTHBIE
MUIIEBBIC 1IETH, TPOPUIECKHE YPOBHU
KOCUCTEMBI.

PaznuuaTth nupamMuabl IpOAYKIUH,
MAPaMUJIbl YUCIICHHOCTH U TTUPaMU/IbI
OroMacchl.

CocTaBisTh LENHU U CETH MTUTAHUS.
[IepeuncnsaTe CBOMCTBA SKOCUCTEM:
YCTOWYMBOCTb, CAMOPETYJISALIHS,
pa3BUTHE (CYKIIECCHUSA).

OnuceIBaTh MEXaHU3M MOJIJIEPKaHUS
PaBHOBECHUS B SKOCUCTEMAX.
XapakTepu3oBaTh CYKIIECCUU, BBISBIISITh
IPUYHUHBI U O0IIME 3aKOHOMEPHOCTHU
CMEHBI 3KOCHCTEM

4.3

IIpuponnsie
DKOCUCTEMBI

[IpuponHbIE SKOCUCTEMBI.
OKOCHUCTEMBI PEK U O3ED.
OKocucTemMa XBOMHOTO UIN
LIMPOKOJIMCTBEHHOT'O JIECA.

PackpsiBaTh copepkanre TEPMUHOB U
MTOHSTHI: BOAHBIE YKOCHCTEMBI,
OMOTreo1eHO3bI, (PUTOIIAHKTOH,
300IUTAaHKTOH, OEHTOC, TYMYC.
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Hemoncmpavyuu:

Tabauywl u cxemwl: «IKOCUCTEMA
HIMPOKOJIUCTBEHHOT'O JIECay,
«IKocucTeMa XBOMHOIO JIecay,
«buoneHo3 Bogoémay.

Obopyoosanue: repoapuu U KOJUICKIIUN
PACTEHHN U JKMBOTHBIX,
MPUHAJJICKAIIUX K Pa3HBIM
HKOJIOTMYECKUM IpyIaM OJHOTO BUAA

[TpuBOAUTH IPUMEPHI MPUPOTHBIX
IKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh Ha3eMHBIC H BOJHbBIE
HKOCHCTEMBI; OpTraHU3MbI, 00pa3yrolIre
pasHble TpOHUUIECKUE YPOBHU

4.4 | AaTponoreHHbIe AHTPONIOTr€HHBIE YKOCUCTEMBI. PackpriBath conepxanre TEpPMUHOB U
ADKOCHUCTEMBI ATPO3KOCUCTEMBL. NOHSATUI: AHTPONIOTr€HHAs1 IKOCUCTEMA,
Ypboskocucremsl. buonorunueckoe u arpos’kocucTema, ypooskocucrema,
XO34MCTBEHHOE 3HAUEHUE ounopazHoobOpasue.
arpodKOCUCTEM U YPOOIKOCHUCTEM. XapakTepu30oBaTh arpO3KOCUCTEMBI U
buopaznooOpazue kak hakTop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
yCTOWUMBOCTH dKOcHCcTeM. COXpaHEHUE | CYIIECTBOBAHHUSL.
OMOJOTMYECKOT0 Pa3HOOOpa3us [IpuBOIUTH MPUMEPHI AaHTPOTIOTEHHBIX
Ha 3eMJIe. HKOCUCTEM CBOEM MECTHOCTH, OITUCHIBATH
JHemoncmpayuu: UX BUJIOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemovl. «ATPOLICHO3Y. CpaBHUBATH COCTAB U CTPYKTYPY
Obopyodosanue: xomnekuys «Bpenuteny | npupogHbIX SKOCUCTEM U
BAKHEHNIINX CEIbCKOXO3UCTBEHHBIX arpo’KOCHUCTEM, arPOIKOCUCTEM U
KYJIbTYp» ypOO3IKOCUCTEM
4.5 | buochepa— VYuenue B. . Bepnanckoro o ouocdepe. | PackpsiBaTh coliepkaHie TEPMUHOB U
riio0anpHas ['panuIel, COCTAB M CTPYKTYypa NOHATUH: Ouocdepa, )KUBOE BEIIECTBO,

HKOCHUCTEMA 3EMITUA

ouocdepsnl. JKuBoe BEIecTBO U €ro
¢ynkun. Ocobennoctu 6uocheps! Kak

JUHAMHYECKOE paBHOBECHE.
Ouenusats Bkiaja B. Y. BepHaackoro

71




®depepanbHas pabouas nporpamma | buonorus. 10—11 kmaccer (0a30BBIA YPOBEHB)

r7100aTbHON YKOCUCTEMBI.
JluHamuueckoe paBHOBECHE U 0OpaTHas
CBsI3b B OMocdepe.

Jemoncmpavyuu:

Ilopmpemui: B. 1. BepHanckui.
Tabauyvt u cxemvi: «O0IIAs CTPYKTYpA
ouocheps», «PacnpocTpaHeHHE )KU3HU
B 6uocepe», «O30HOBBIN SKpaH
ouochepni»

B CO3/IaHuE yueHHs 0 Ouocdepe.
XapakTepusoBaTh cocTaB Onochephl,
(GYHKITUY )KUBOTO BelllecTBa OMoChepsl
U OmpeensaTh (Ha KapTe) 00J1acTh ero
HanOOJIBIIIETO PACTIPOCTPAHCHHS.
[TpuBOANTH MPUMEPHI IPOSBICHUS
GbyHKIUH KUBOTO BellecTBa 6nocdepsl,
OMOTeOXUMHUYECKOU e TETLHOCTH
YeoBeKa.

[Tepeuncnsatb ocobeHHOCTH Ouochepsl
KaK ri100agbHOM 9KOCUCTEMBI 3eMITH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BeliecTB u PackpeiBath cogepkaHue TEpMUHOB U
CYLIECTBOBAHHUS OMOTre0OXMMHUYECKUE IIUKIIBI 3JIEMEHTOB MOHSTUIN: LEIOCTHOCTH Ouochepsl,
ounocdepbl (yrnepopa, a3ora). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH Ouocheprl. OCHOBHBIE OMOreOXMMHUYECKUE ITUKJIIBI

OMOMBI CYIIIH. AIIEMEHTOB, 30HATBHOCTh OMOC(EPHI,

Jlemoncmpayuu: OWOMBEI.

Tabauywl u cxemwl: «KKpyroBopoT OnuceIBaTh KpyroBOPOT BEIIECTB,

yriaepoaa B ouocdepe», «Kpyrosopor OMOre0XMMHUYECKHUE LUKIIBI a30Ta U

a30Ta B PUPOIEN yriepozaa B 6uocdepe.
OOBACHATH NPUUMHY 30HATTLHOCTH
ouocdepsl. [lepeuncnsars u
XapaKTepu30BaTh OCHOBHBIE OMOMBI
CyIlIH 3eMH

4.7 | YemoBe4ecTBO YenoreyecTBo B brochepe 3emiu. PackpriBaTh conepxkaHue TEPMUHOB U

B Obuocdepe 3emiaun

AHTPONOTreHHBIC U3MEHEHHSI
B Onocdepe. ['modanbHbIe

HNOHSTHUN: aHTPONIOT€HHbIE U3MEHEHUS,
IKOJIOTUYECKUHN KPU3HC, TTI00ATbHBIE
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HKOJIOTUYECKUE MPOOIEMBI.
Hemoncmpavyuu:

Tabauywvl u cxemsi: «IIpumepHbie
AHTPONOTEeHHbIEC BO3/ICHCTBUS

Ha npupoay», « Baxxnenmme UCTOYHUKH
3arpsi3HEHUS BO3/1yXa U TPYHTOBBIX
BOJI», «IlouBa — BaxkHeHIIas
cocTaBisroIas ornochepnny, « DakTopbl
Jerpafganuu 1mousy, «llapHUKOBBIN
apdexT», «PakTophl paAMOAKTUBHOTO
3arpsizHeHus onocdepnn»; KpacHas
kHura P®, n3o0pakeHust oxpaHseMbIX
BHJIOB PACTEHHI U 5KUBOTHBIX

poOJIeMBl.

XapakTepu3oBaTb OUOCHEpHYIO pOJIb
qeIoBeKa.

[TpuBOIUTE IPUMEPHI aHTPOTIOTEHHBIX
U3MEHEeHUM B 6rocdepe.

O1ieHUBaTh MOCIIECTBUS 3arPI3HCHHUS
BO3YIIIHOM, BOJHOW CPEIbI, U3MEHCHUS
KJIUMaTa, COKpaIieHus
oropaznooOpasus.

dopmyIrpoBaTh COOCTBEHHYIO TTO3HIIHIO
110 OTHOIICHHIO K TTI00ATBHBIM H
PETHMOHATBLHBIM 3KOJIOTHUECKUM
npobiieMaM, apryMEHTHPOBATH CBOIO
TOYKY 3PEHUSI.

HaspIBaTh MPUYHUHBI TOSBIICHUS
MIPUPOAOOXPAHHOM ITUKHU,

pacKpbIBaTh 3HaUEHUE TIporpecca

TUTSL TIPEOI0JICHUSI DKOJIOTUYECKOTO
KpHU3Hca

4.8

CocyliiecTBOBaHUE
MPUPOJIbI U
YyeJI0BEUECTBA

CocyiiecTBOBaHUE NPUPOJIBI U
gyenoBevecTBa. CoxpaHeHHUE
Ooropa3zHoo0Opasusi Kak OCHOBA
ycroiunBoctu 6mocdeprsr. OcHOBa
PaIMOHAIBFHOTO YIPaBICHUS
IIPUPOTHBIMH PECYypCaMH B UX
Ucroiib30Banue. JlocTHKeHUs OMOTIOTHH
Y OXpaHa MPUPOJIBL.

PackpsiBaTh conepkaHue TEPMUHOB U
MOHATH: pallMOHATBHOE
MIPUPOAONIOIB30BAHHUE, YCTOMYNBOE
pPa3BUTHUE, KOIBOJIIOLIHSL.
XapakTepu3oBaTh PallMOHAIBHOE
MCIIOJIb30BaHUE IPUPOIHBIX PECYPCOB;
OCHOBHBIE TIOJIOKEHUS KOHLIETIIIUN
YCTOMYMBOTO PA3BUTHSA
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Jemoncmpayuu:
Tabauyvt u cxemol: «buocdepa u
YEIIOBEK)

HToro gacoB mo Teme 9
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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