[Ipunoxenne Ne 11.1
K OCHOBHOM 00pa30oBaTeIbHOM MporpaMme
CpeHero o0Iero oopa3oBaHms

PABOYAS ITPOT'PAMMA
no yueoHomy npeamety «buosorus»
0a30BblIii yPOBEHb
10-11 xknacent



PabGouas mporpamma mno yudeOHoMy mpeamery «buonorus» (0a30BbI ypOBEHB)
(mpeametHas obnacTh «EcTecTBeHHO-Hay4yHbIE MpPEIMETHI») (Jajliee COOTBETCTBEHHO —
nporpaMma 1o OMOJIOTHH, OMOJIOTHS) BKIIIOUAET MOSICHUTENBHYIO 3alHCKY, COJCpKaHUE
oOy4eHus, IUIaHUpPYEeMble pe3yJdbTaThl OCBOCHHUS TPOTPaMMBl IO  OHOJIOTHH,
TEMaTUYECKOe TUIAHUPOBAHUE.

[TosicHuTenbHAS 3allKCKa OTPaX)aeT OOIIUE LENU U 33Jlaud U3y4eHus: OUOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3yYeHHMIO 00Yy4arolMMUCH,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TaKXe MOAXOAbl K OTOOpY cojep KaHusi,
K OTIPEJICJICHHUIO IIJIAHUPYEMBIX PE3YJIbTAaTOB.

Copepxannie 00y4YeHHsI pAcCKpbIBa€T COJAEp)KATEIbHbIE JIMHUU, KOTOPHIC
npeaiaraloTcs Juisi 00s3aTeIbHOTO M3YYEHHUS! B KaXKJOM KJIacCe Ha YPOBHE CpPETHEro
o01mero oOpa3oBaHwMsL.

[Inanupyemble pe3yiabTaThl OCBOEHHUS MPOrpaMMbl MO OWOJIOTHMH BKIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHBIC PEe3yNbTaThl 32 BECh MEPHOJ] OOYy4YeHHsS Ha YpOBHE
CpeqHero obmiero oopa3oBaHus, a TaKXKe IMPEIMETHBIE NOCTHXKEHHUsS 00ydarolerocs
3a KaXKJIbIi TOJ] OOy4eHHS.

HOACHUTEJBHASA 3AIIUCKA

I[Ipu pa3paboTke TmporpaMMbl 1O OHWOJOTHH  TCOPETHYECKYID  OCHOBY
JUTSL OTIPENICTICHUS TTOX00B K (DOPMUPOBAHHIO COJAECPKaHUS YIeOHOTO MpeaMeTa
«buonorus»  cocraBuIM: KOHIIENTyaJIbHBIE ITOJIOKECHHUS DI'oC COO
0 B3aMMOOOYCIIOBJICHHOCTH IIEJIEH, COMIEp KaHUs, PE3yIbTaTOB OOYUYCHHS U TpeOOBaHUM
K YPOBHIO TIOJITOTOBKH BBIMTYCKHUKOB, TOJIOKCHHS 00 OOIMX IEIAX W TMPUHITUIIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpEHEro 0011ero oopa3oBaHus
B Poccuiickoit denepaninu, a Takke MOJOKEHUS O crienudrke OMoIoruu, e€ 3HaYCHUH
B TIO3HAHUH JKUBOMW TPUPOJIBI U 00SCIICYCHUH CYIIICCTBOBAHMS Y€JI0BEUYECKOTO OOIIECTBA.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSIM OTMPEEICHbl OCHOBHBIE (YHKIIMH TPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

IIporpamma mo Oumosioruu ma€T MpEACTaBIICHHE O IENsaX, 00 oOIei crpareruu
OoOy4eHHs, BOCIUTAHUSI M Pa3BUTHS OOYYaIOMIMXCA CPEACTBAMH y4eOHOTO MpeameTa
«buonorusy, ompenenseT o00s3aTeNIbHOE NPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpY,
pacmnpeneneHue 1mo pasziesiaM 1 TeMaM, peKOMEHIyEeMYIO TIOCIIEIOBATEIbHOCTD U3YUCHUS
y4eOHOTO MaTepHuaa ¢ yaéToM MEKITPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH, JIOTHKH
00pa30BaTeILHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH 00YJarOIINXCS.

B mporpamme mo OMOJOTHM TaKXKe YYWUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAaNpeIMETHBIM U  TPEAMETHBIM  pe3yJbTaraM  OOy4eHUS
B ()OPMUPOBAHUU OCHOBHBIX BHJIOB YYEOHO-TIO3HABATEIBHOU NEATEIbHOCTH/y4eOHBIX
JEeUCTBUN 00yYaromMXcsi 0 OCBOSHUIO COJIEpIKaHUsI OMOJIOTHYECKOTO 00pa30oBaHUsI.

B nporpamme mo Ouosiormu (10-11 kmaccel, 0a30BBIM ypOBEHB) peaTM30BaH
MPUHITUI MPEEMCTBEHHOCTH B M3YYECHHH OMOJIOTHH, OJlarogaps 4eMmy B He



MIPOCMATPUBAETCS HAMPABIEHHOCTh Ha PAa3BUTUE 3HAHUMN, CBA3AHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUSA, IIEHHOCTHBIX OpPHUEHTAIMH  JUYHOCTH,
HKOJIOTUYECKOTO MBIIIJICHUS, TIPEJICTABICHUNA O 3JJ0POBOM 00pa3e KU3HU U OEPEKHBIM
OTHOIIEHUEM K OKpyXarolied npupoanoi cpene. I[loatomy Hapsigy ¢ u3ydeHHEM
00IIeOMOIOTUYECKUX TEOPHid, a TaKKe 3HAHWM O CTPOSHUU JKUBBIX CHUCTEM Pa3HOTO
paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX TMPOIECCOB B MPOrpaMme
10 OMOJIOTUHU yJIeJIEHO BHUMAaHHUE UCIIOJIb30BAHUIO TIOTYYSHHBIX 3HAaHUH B TOBCETHEBHOMN
YKU3HM JUTsl pEIICHUS PUKIIAHBIX 33]1a4, B TOM YUCIIe: MPOGUIaKTUKI HACIEICTBEHHBIX
3a00JIeBaHUN YEJIOBEKa, MEIAMKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
IKOJIOTUYECKH 1L1€JI€CO00Pa3HOr0 MOBEJACHHS B OKPY>KaIOILEeH MPUPOIHON Cpefie, aHaIn3a
BIUSIHUAS XO3SMCTBEHHOM JI€ATEIbHOCTH YEJOBEKa Ha COCTOSHUE TMPUPOJHBIX U
HCKYCCTBEHHBIX JKOCHUCTEM. YCHWJICHHE BHUMAaHUS K TMPUKIATHON HAIPaBICHHOCTH
yueOHoro mnpeamera «buosiorus» NpPOAUKTOBAHO HEOOXOAUMOCTBIO OOecIeyeHus
YCIIOBUM ISl PEIICHHS OJHOW W3 aKTyalbHBIX 3a7a4 IIKOJBHOTO OHOJOTHYECKOIrO
oOpa3zoBaHus, KOTOpas MpesrnoiaractT (popMUpOBaHUE Yy OOYUYAIONIUXCS CHOCOOHOCTH
aJanTUPOBATHCA K U3MEHEHUSAM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

[IporpaMmma 1m0 OMONOTHMH SBIAETCS OPUEHTUPOM JIJISi COCTABICHUS pPabOYMX
IpOrpamMM, aBTOPBI KOTOPBIX MOTYT MPEIJIOKHATH CBOM BapHaHT ITOCIIECIOBATECILHOCTH
U3YYCHUSI U CTPYKTYphl y4eOHOro mMaTepuayia, CBOE BUACHHE MyTed (popMupoBaHUs
y oOyuaronuxcsa 10—11 kimaccoB mpeaMETHBIX 3HaHUM, YMEHUN M COCOOOB yueOHOMU
NESATEIbHOCTH, a TaKKe METOJMYECKHX pEIICHW 3a/lad BOCIHUTAHMUS W Pa3BUTHUSA
cpenctBamu yuebHoro npeamera «buonorusy.

buosnorus Ha ypoBHE CpelHEro o0Iero oOpa3oBaHUs 3aHUMAET BAXKHOE MECTO.
On oOecrieunBaet HopMupoBaHue y 00yJaronIuxcsi MpeCTaBICHUN 0 HAYYHOW KapTUHE
MHUpa, pacliupseTr M 0000I1aeT 3HAHUS O JKUBOM MpUpoAe, €€ OTIUYUTEIbHBIX
MpU3HAaKaX — YPOBHEBOW OpraHM3aIlMU W DBOJIOLMH, CO3MAET YCIOBUS JIJISi: TIO3HAHUS
3aKOHOB KUBOW MPHUPOJIbI, PopMUpPOBaHUS (DYHKIIMOHAIBHON TPaMOTHOCTH, HAaBBIKOB
3I0POBOTO U 0€30macHOro oopasza >KM3HH, FKOJOTMYECKOT0 MBIIUICHUS, IIEHHOCTHOTO
OTHONIEHUS K )KUBOW MIPUPOJIE U YETIOBEKY.

Bonbimoe 3HavueHWE OHMOJOTHS MMEET TAaKXKE IS PEIICHUS BOCIUTATEIBHBIX WU
pa3BUBAIOIIMX 3a7a4 CpPeAHEro oOluiero oOpa3oBaHUs, COLMATM3AMKN O00YUYaIOIINXCS.
N3yyenue Ouosioruu obecreunBaeT ycloBus i (OPMUPOBAHUS MHTEIIEKTYATbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, JCTETHYECKOW KYJIBTYPHI,
CIIOCOOCTBYET HMHTETpallid OWOJIOTMYECKUX 3HAHWUU C TMPEACTABICHUSAMHU W3 JPYTUX
y4eOHBbIX MpPEAMETOB, B YACTHOCTU, (PU3UKH, XuMuUU U reorpaduu. HazpaHHbie
MOJIOXKEHMSI O TIPEeTHA3HAYEHUHU y4eOHOro npeameTa « buonaorus» cocTaBuiii OCHOBY AJIs
OTIpEJICICHUS] TOIXOJI0B K OTOOpPY W CTPYKTYPUPOBAHHIO €ro  COJEpKaHU,
MPEICTABICHHOIO B ITpOrpaMmme 1o OMOJIOTHH.

Ot6op conepxkanusi ydeOHOTO mnpenMera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3ULUN KYJIbTYpOCOOOPa3HOTO MOAX0JIa, B COOTBETCTBUH C KOTOPHIM
oOydaromnrecs: JTOJDKHBI OCBOUTH 3HAHUS M YMEHHS, 3HAYUMBIE ISl (POPMUPOBAHUS



o01iei KynbTypbl, ONpPENETSAIONINE aJJeKBaTHOE MOBEACHHUE YEJIOBEKAa B OKpY)Karollen
IPUPOJIHOM Cpelie, BOCTPEOOBAHHBIE B IOBCEJHEBHOW JKHU3HM M IPAKTUYECKON
nestenbHOCTH. Oco0oe MecTo B JTOM CHCTEME 3HAaHUM 3aHUMAIOT 3JIEMEHTHI
COJEp)KaHUs, KOTOpbIE CIYyXaT OCHOBOM Il (OpPMHUPOBAHUS MPEICTABICHUN
O COBPEMEHHON E€CTECTBEHHO-HAyYHOW KapTUHE MHUpPAa U LIEHHOCTHBIX OPHEHTAaLUAX
JUYHOCTH, CIOCOOCTBYIOIIMX I'YMaHU3alMA OMOJIOTHYECKOTO 00pa30BaHUsl.

CTpyKTypupoBaHHE COAEpX aHUs  ydyeOHOro  Marepuaja B  [porpamme
N0 OMOJOTMM OCYLIECTBIEHO C Y4Y€TOM [PUOPUTETHOIO 3HAUYECHMsS 3HAHUU
00 OTJIMYUTENIBHBIX OCOOCHHOCTSAX JKMBOM NPUPOIBI, O €€ YpPOBHEBOM OpraHU3alUU
U SBOJIIOIMH. B COOTBETCTBUM C 3TUM B CTpyKType ydeOHoro npeamera «buomorus»
BbIJIEJICHBl CIIEYIOIIME COJAEp)KaTelbHble JUHUM: «buonorus kak Hayka. Mertombl
HayyHoro nmnosHaHus», «Kierka kak Ownosornueckas cuctema», «OpraHusm Kak
ouonoruueckas cucreMa», «CucrteMa 1 MHOrooOpas3ue OpraHMYecKoro Mupay,
«OBOJIOLMSA )KUBOU ITPUPOJIBI», « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTI.

Lenps nzyuenus yueoHoro npenmera «bruonorus» Ha 0a30BOM YpOBHE — OBJIaJICHUE
OOy4arolUMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAJIbHOM OpraHU3aldd KHUBBIX
CUCTEM pa3HOI0 paHra W NpUOOpETeHUWE YMEHUH HCIOJIb30BaTh OSTU 3HAHUSA
JUIsL TPAaMOTHBIX JEWCTBUA B OTHOLUIEHUH OOBEKTOB JKMBOM NPUPOJBI U PEIICHHUS
Pa3IMYHBIX KU3HEHHBIX IPOOJIEM.

JlocTrkeHne  1enu U3Y4YCHUS y4eOHOro npeameTa «buonorus»
Ha 0a30BOM ypOBHE 00€CIIEUMBAETCS PELIEHUEM CIEAYIOIINX 3a1a4:

OCBOEHHE 00YYAIOIIMMHUCS CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHSX, YUCHHUSIX,
3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIIOTe3ax, MpaBWiIaX, CIYXKalUX  OCHOBOMU
1u1st GOPMHUPOBAHUA MPEJCTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MUpPa, O METOAAX
HAY4YHOT'O MO3HAHUSI, CTPOEHUH, MHOTOOOpa3uu U 0COOEHHOCTAX KMBBIX CUCTEM PA3HOTO
YPOBHSI OpraHu3ali, BbIJAIOIIMXCS OTKPBITUSX M COBPEMEHHBIX HCCIIEIOBAHUIX
B OMOIOTHH;

dopMupoBaHMe Yy  OOYyYalOLIMXCS  [O3HABATENbHBIX, HWHTEJUIEKTYaJIbHbIX
Y TBOPYECKUX CIOCOOHOCTEN B MPOLIECCE aHAIM3a ITAHHBIX O MYTSIX pa3BUTHSA B OUOIOTUU
HAy4YHBIX B3IJISAOB, UJIEH U MOAXOAOB K M3YUYEHHUIO JKUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3aluy;

CTaHOBJICHHE y OOy4Yarommxcs oOed KyabTypbl, (DyHKIIMOHATBHON IPaMOTHOCTH,
pa3BUTHE YMEHHUH OOBACHATH U OIICHUBATHh SIBICHHUS OKPYKAIOLIEro MHUpa >KUBOH
IPUPOABI HA OCHOBAHUM 3HAHUM U OTBITA, OJYYCHHBIX MPU U3YUEHUU OHOJIOTUY;

dopMupoBaHne 'y OOy4arOmMXCSi YMEHHM  WUIIOCTPUPOBAaTh  3HAUYEHHUE
OMOJIOTMUECKUX 3HAHWM B TPAKTUYECKOW JEATETbHOCTH YEeJOBEKa, pPa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHI U arpoOUOTEXHOJIOTU;

BOCIIUTaHUE YOEKIAEHHOCTM B BO3MOXKHOCTUM TO3HAHUSA YEJIOBEKOM >KUBOMU
IIPUPO/IBI, HEOOXOIUMOCTH OSPEKHOTO OTHOIIICHUS K HEH, COOIOCHUS STHISCKUX HOPM
IIPU MPOBECHUN OMOJIOTUYECKUX UCCIIEIOBAHMM;

OCO3HaHWE IICHHOCTHM OWOJIOTMYECKUX 3HAHUM Il TOBBIIMICHUS YpPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, 111 (GOPMHUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;



NPUMEHEHHE NPUOOPETEHHBIX 3HAHUNW W YMEHMH B TIOBCEJIHEBHOM JKHM3HU
JUTSL OLIEHKH TIOCIIEJICTBUNA CBOEH JEATEIHLHOCTH IO OTHOUIEHUIO K OKpYyKaloleh cpeje,
COOCTBEHHOMY 3/JI0POBBIO, OOOCHOBaHHE U COONIOACHHE Mep MNPODUIAKTUKU
3a00J1eBaHUM.

B cucreme cpemnero oo6Omero oOpazoBanus — «buonorusi», u3lydaemas
Ha 0a30BOM YPOBHE, ABIIAECTCSA 003aTEIbHBIM YU€OHBIM IIPEIMETOM, BXOSIIMM B COCTaB
peaMETHON 00s1acTh «ECTECTBEHHO-HAYYHBIE TPEAMETHD.

OO61iee 4KclIO YacoB, PEKOMEHJIOBAHHBIX MJIsi M3y4deHUs: Ouojorud — 68 4acos:
B 10 xiacce — 34 yaca (1 gac B Heaeno), B 11 knacce — 34 yaca (1 yac B HeIeMIO).



COJEPXAHUE OBYUYEHUA

10 KJIACC

Tema 1. Buojsiorusi kak Hayka

buonoruss xak Hayka. CBsA3b OHOJOTMU C OOIIECTBEHHBIMH, TEXHHUYECKUMHU
U IPYTUMU €CTECTBEHHBIMU HayKaMu, Qpuiiocodueit, STUKON, 3CTETUKOM 1 ipaBoM. Poib
Ouonorn B (POPMUPOBAHWU COBPEMEHHOW Hay4YHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Metoabl TMO3HAHMS KUBOM MPUPOABl (HAOIIOJEHHUE, SKCIEPUMEHT, OIHUCAHHE,
u3MepeHue, kiaccudukaius, MoAeIMpOBaHUE, CTaTUCTUYECKast 00paboTKa JaHHBIX).

Jemoncmpayuu:
Ilopmpemuwi: Y. JapBun, I'. Mennens, H.K. Konbuos, /[x. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeTOIbI TO3HAHUS )KUBOU MPUPOJIBD.

Jlabopamopnvie u npakmuueckue padoomol:
[Ipaktuueckas padorta Ne 1. «Vcnonb3oBaHue pazauUHBIX METOI0B MPU U3YUCHHUH

OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’/KuBble cUCTEMBbI U MX OPraHU3 AU

XKusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHusi Ouonoruu. OTiauyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMocuUCTeM U HUX pa3zHOOOpa3ue. YPOBHU OpraHu3alid OUOCUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIeHOTHYECKuT ), OnOChepHBIA.

Jemoncmpavuu:

Tabauyvt u cxemovr: «OCHOBHBIC TIPU3HAKH KU3HU», « Y POBHH OPraHU3AIAN KUBOU
TIPUPOJIBIY.

Obopyoosanue: moaens monekynsl JIHK.

Tema 3. XuMun4yeckuii COCTaB M CTPOEHHUE KJIETKH

XUMHAUYECKUM COCTaB KJIIETKA. XHMHUYECKHUE DJIIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMY BOJBI U MUHEPAJIbHBIX BEIIECTB B KieTKe. [loaaepkaHue oCMOTHYECKOTO
OasnaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHumble M 3aMEHHUMBbIE AMUHOKHCIOTHI. AMHWHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl OEJTKOBOW MOJIEKYbl (MIEpBUYHAS, BTOPUYHAS, TPETUUHAS M YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenKkoB. bronornueckue QpyHKIUN OEIKOB.

depMeHTHl — Ouosornueckue karanuzatopbl. CTpoeHue QepmeHTa: aKTUBHBIN
LHEHTp, cyocTpatHas cnenupuuHoctb. Kodhepmentsl. Butamunbl. Otinnuust epMeHTOB
OT HEOPTraHUYECKUX KaTaJIu3aToOpPOB.



VYrneBoabl: MOHOcaxapuIpl (INIIOK03a, prubo3a M N1€30KCHpu003a), aucaxapHibl
(caxapo3a, JakTo3a) M  IoJMcaxapuabl  (Kpaxmall, [JIMKOT€H, LeJIIH0I03a).
buonornueckue GyHKIIUU yTIEBOJIOB.

Jlunuaer: Tpurnuuepusl, hocoaunuasl, crepounsl. ['uapodunsHo-ruapoPoOHbIE
cBoiicTBa. buonormueckue ¢QyHkuuu sunuaoB. CpaBHEHHE YTIEBOAOB, OEIKOB U
JUNUAO0B KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnot. Crpoenue u pynkuuu JJHK. Crpoenne u ¢pynkunu PHK. Buger PHK. AT®:
CTpOeHHE U (QYHKIUH.

[utonorus — Hayka o knetke. Knerounas teopust — mpuMep B3aMMOAECUCTBUS UIEH
¥ (aKTOB B HAYYHOM MO3HAHUH. METO/IbI U3YUCHHS KIETKH.

Kietka kak nenoctHas kuBas cucrema. OOmive Npu3HAKW KIETOK: 3aMKHYyTas
HapykHasg MeMOpana, Mosiekysbl JIHK kak renetnueckuil ammapar, cucremMa CHUHTE3a
Oenxa.

Tunsl KJIETOK: yKapuOTHUYEcKas M MHpokapuotudeckas. OCOOEHHOCTH CTPOEHUs
MPOKapUOTHYECKOU KIeTKH. KierouHas creHka 6aktepuil. CTpoeHHE dYKapUOTUUECKOM
kJeTKU. OCHOBHBIE OTJINYUS PACTUTENIBHOM, )KUBOTHON U TPUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKa, TIJIMKOKAJIHKC,
ux QyHkuuu. Ilnazmarnueckas memOpana, e€ cBoicTtBa M (yHkuuu. Luromnazma
u e€¢ opraHouasl. OgHoMeMOpanHble opraHoujbl kietku: OIIC, anmapatr [ombmxwu,
au30combl.  [lolyaBTOHOMHBIE OpPraHOMJbI  KJIETKH: MUTOXOHAPHUH, IUIACTH]IBI.
[TpoucxoxieHue MUTOXOHIpUNA U mIacTua. Buasl miuactua. HememOpaHHble OpraHou bl
KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LIEHTPUOJIU, PECHUYKH, XTYyTHKH. DyHKUIUU
OpraHOMJIOB KJIETKH. BitoueHus.

SAnpo — perynsaTopHblid 1HeHTp kieTku. CTpoeHue siapa: sjuepHas 000JI0YKa,
KapuoIu1a3Ma, XpOMaTUH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

Hemoncmpauuu:

llopmpemuwi: A. JleBenryk, P. I'yk, T. llIBann, M. Ilnelinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Juacpammer: «PacripefiesieHne XMUMHUYECKUX AJIEMEHTOB B HEXUBOU MPUPOIEL,
«Pacrnipenenenne XMuMUYECKUX AJIEMEHTOB B KUBOW MTPUPOJIEY.

Tabauyvr u cxemvl: «llepuomuueckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHre MOJEKyJbl BOnb», «buocuHTe3 Oenmka», «CTpOoeHHE MOJEKYJBI OElKay,
«Ctpoenue pepmenta», « Hykinennonsie kucinoThl. JJHK», «Ctpoenne monexynsl ATDy,
«CTpoeHue 3yKapuoOTHYECKOU KIeTKW», «CTpoeHUEe >XKMBOTHOM KIIETKN», «CTpoeHHE
pacTUTENbHOU KIIETKN», «CTpOCHHE MNPOKApHUOTHUECKON KieTku», «CTpoeHue sapa
KIIETKW», «YTIEeBOBIY, «JIumuab.

Obopyoosanue.: CBETOBOM  MHMKpOCKON, OOOpyJOBaHWE HJisi MPOBEICHUS
HaOJIOJICHUM, W3MEpPEHUM, OKCIEPUMEHTOB, MHUKPOINpPENapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.



Jlabopamopnvie u npakmuueckue padoomol:

JlabopatopHast padota Ne 1. «M3ydyeHue KaTaIuTHIECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl UK KaTaasbl).

Jlaboparopnas padota Ne 2. «3yueHue cTpoeHHs KIETOK PACTeHU, ’KUBOTHBIX U
OaxkTepuit MO MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIPENapaTax U UX OMHUCAHUEH.

Tema 4. ’/KuzHeaesiTeJIbHOCTh KJIETKHU

OOmeH BemecTB, WM META00MU3M. AcCUMWIAIHS (TUIACTUYECKUA OOMEH)
U JUCCUMWIALMS (PHEpPreTuyeckuii oOMEH) — JB€ CTOPOHBI €IMHOIO IIpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BEUIECTB M OSHEPrUM B IOHUMAaHUU
MeTabom3ma.

Tunel oOmeHa BemiecTB: aBTOTpOdHBIM U TerepoTpodHbiii. Pons depmeHTOB
B OOMEHE BEIIECTB U MPEBPALICHUU SHEPTUU B KIIETKE.

®dotocunTe3. CBeTtoBas U TeMHOBas ¢as3bl (porocuHrte3a. Peaknuu porocunresa.
O¢ddexTBHOCTH PoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A JJIs JKU3HU Ha 3emie. BiausHue
yCIOBUM cpeAbl Ha (OTOCHHTE3 M CHOCOObI MOBBILIEHHSI €ro MPOAYKTUBHOCTH
y KYJIBTYPHBIX PACTECHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINE OaKTepUn. 3HaUYeHUE XEMOCUHTE3a [l )KU3HU
Ha 3eMIIe.

OHepreTuueckuii oOMeH B KJeTke. PaciuenseHue BelEecTB, BbIJICICHUE
U aKKyMYJIMPOBAaHUE 3HEPIUM B KJIIETKE. JTallbl SHEPreTUYECKOro oOMeHa. [ mukonms.
bpoxxenne wu ero Buapl. KHCIOpOAHOE OKUCIEHWE, WM KJIETOYHOE JIbIXaHHE.
OxucnurensHoe pochopunrpoBanue. IPPEKTUBHOCTD SIHEPTETUUECKOTO0 OOMEHA.

Peakuun mMatpuunoro cuntesa. I'enetudeckas nundopmarus u JJHK. Peanuzanus
reHeTHYecKo HuH(opManuum B KJIETKe. ['€HeTMYecKHil Kol UM €ro CBOWCTBA.
Tpauckpuniusi — matpuunbii cuate3 PHK. Tpancnsius — 6uocunTes Oenka. DTaribl
TpaHcisiuu. KonupoBanue aMuHokucioT. Poias pubocom B OnocuHTE3€e Oernka.

Heknerounsie Gopmbl KM3HU — BHpPYCbl. VICTOpUS OTKpBITUS BHUPYCOB
(A.H. HpanoBckuit). OCOOEHHOCTHM CTPOECHHUSI M SKM3HEHHOTO LHMKJIA BHUPYCOB.
bakrepuodaru. bone3nu pacteHudl, )KMBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIE BHpPYCAMHU.
Bupyc ummyHoneduimra uenmoBeka (BUY) — Bo3Oynurens CIIMla. OOpatHas
TPaHCKPUIILMS, peBepTa3za U uHTerpasa. [Ipodunaktuka pacnpocTpaHEeHUs: BUPYCHBIX
3a00J1eBaHUM.

Hemoncmpayuu:

Ilopmpemwvi: H.K. Konbios, I.11. UBanosckuii, K.A. Tumupsizes.

Tabnuyer u cxemovl: «Tunbl nmTaHus», «Metabomu3m», «MUTOXOHIPHUSY,
«JHepreTuyeckuii  oOMeH», «Xioporact», «®Dotocuntesy, «Ctpoenue JIHK»,
«Ctpoenne u (PyHKIIMOHMpOBaHUE TeHa», «CuHTE3 Oenkay, «['€HeTHYeCKHil Koy,
«Bupyce», «bakrepmodarn», «Ctpoenne u xu3HeHHbIH 1wk Bupyca CII]/la,
oakTepuodaray, «Pemnukarnus JJHK.

Obopydosanue: wmonenu-ammivkanuu «Yapoenue JHK wu  Tpanckpuniusy,
«buocuntes 6enka», «CTpoeHue KIeTKkn», MoJenb cTpykTypbl JJHK.



Tema S. PazMHOKeHHe 1 HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB

KrneTounslii UK, WK )KU3HEHHBINA UK KIeTku. MHTepdaza u mutos. [Ipomeccs,
npoTtekaromue B uHTep(daze. Pemnmukanus — peaknust marpuunoro cuutesa JIHK.
Crtpoennie XxpoMocoM. XpPOMOCOMHBIA HA00Op — KapuOTHIL. JIUMJTONAHBINA U TallJIONIHBIN
XpOMOCOMHBIE HaOOpbl. XpomaTuabl. lluTosNorMueckrue OCHOBBI Pa3MHOXKEHUS U
VH/IMBUIYaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetku — Muto3. Cragum murtosza. [Iponeccel, npoucxo e Ha pa3HbIX
CTaausIX MUTO3a. bBHOIOrn4ecKnuii CMBICII MUTO3A.

[Iporpammupyemasi rubenb KIETKU — aronTo3.

@®opmbl pa3MHOXKEHHsS] OpPraHU3MOB: Oecrmojioe W ToJioBoe. Buabl Gecrnosnoro
Pa3MHOXKEHUA:  JIEJICHHE HAJBOE, IIOYKOBAHME OJIHO- M  MHOTOKJIIETOYHBIX,
criopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXeHUe. VCKycCTBEHHOE KJIOHUPOBAHUE
OPraHu3MOB, €T0 3HAYECHUE [T CEJICKIIUU.

[TonoBoe pa3MHOKEHHE, €r0 OTINYUS OT OECTIOJOTO.

Meiio3. Cragum wmeno3a. IIpomeccel, MPOUCXOAIIME HA CTagusX MeHo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonorndecknii CMbBICT U 3HAaYCHUE
Meno3a.

["ameTorenes — mporecc oOpa3oBaHUs IMOJOBBIX KJIETOK y KMBOTHBIX. [lomoBbie
JKEJe3bl: CEMEHHUKU U siMYHUKU. OOpa3oBaHUE U PA3BUTHUE TMOJIOBBIX KJIETOK — raMeT
(cmepmaTto3ouni, SHUIEKIeTKa) — crepMaroreHe3 M ooreHe3. OCOOCHHOCTH CTPOCHHS
SAWLEKJIETOK U criepMaro3ouaoB. Omiogorsopenue. Ilaprenorenes.

NunuBuayanbHoe  pa3BuThe  (OHTOTEHE3). OMOpUOHANIBHOE  pa3BUTHE
(aMOpuorenes). JTanbl AMOPUOHAIBHOTO PAa3BUTHUSI y TO3BOHOYHBIX >KUBOTHBIX:
npobneHue, — racTpyismus,  opraHorene3.  [loctomMOpuoHanmpHOE  pa3BHTHE.

Tunel MOCTAIMOPUOHATILHOTO PAa3BUTHA: TMpsMOE, HempsMoe (TMYMHOYHOE). BrusHue
Cpelpl Ha pa3BUTHE OPraHU3MOB, (HAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOJICTBA.

Poct n pa3zButue pactennii. OHTOreHe3 [IBETKOBOTO PACTEHUA: CTPOCHHUE CEMEHHU,
CTaJluu Pa3BUTHSI.

Jemoncmpavuu:

Tabnuyer u cxemovl: «DOpPMBI  pa3MHOKEHUS  OPTraHU3MOBY», «J/IBoitHOE
OTUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereraTuBHOE Pa3sMHOXKEHUE PACTCHUI,
«Jlenenue kieTku OakTepuity, « CTpoeHue MOJIOBBIX KIETOK», «CTPOECHUE XPOMOCOMBI,
«Knerounbiii mukny, «Pemmukanus JJHK», «Muto3y, «Menosy, «Ilpsamoe u Henpsamoe
pa3BuTue», «l'aMeToreHe3 y MIICKOMUTAIOMNX M YeJIOBeKa», «OCHOBHBIE CTaJaUU
OHTOI'CHE3a.

Obopyoosanue: MHKPOCKOTI, MUKPOMpPENapaThbl «CniepMaTo30u bl
MJICKOMUTAIOMIETO», <«SIMIeKIIeTka MieKonuTatomero», «KapuoknHes B KieTKax
KOpEIIIKa JIyKa», MarHuTHas MoJejb-aniuiukanus «Jlenenue knerkm», monaens [IHK,
MO/ieNib MeTa(azHON XPOMOCOMBI.
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Jlabopamopnvie u npakmuueckue padoomol:

Jlabopatopnas padota Ne 3. «HaGmrogeHue MuTO3a B KJIETKAaX KOHYHKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOTMpENapaTax».

Jlaboparopnas pabora Ne 4. «M3yueHne CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacieAcTBEHHOCTh M MK3MEHYHUBOCTH OPraHU3MOB

IIpenmer u 3amaun TeHETUKH. McTopus pa3BUTHS TE€HETUKHU. Poip LHUTOIOTHH
¥ SMOPHOJIOTHH B CTAHOBJICHWU T€HETUKU. BKIlag poccHiickuX U 3apyOeKHBIX yUEHBIX
B pa3BUTUE T€HETUKU. MeToAbl T€HETUKHU (TUOPHUAOJOTHUUYECKUN, ITUTOTCHETUYECKUM,
MOJIEKYJIIpHO-TeHeTndYeckuii). OCHOBHBIE TeHETHYeCKHue TOHATHS. [eHeTuueckas
CUMBOJIVKA, UCITOJIb3yEMasl B CXEMAX CKPEIMBAHUN.

3aKOHOMEPHOCTH HACJEJIOBAHMS IIPU3HAKOB, YCTaHOBJIEHHbIE [. MeHaenem.
MounorubpuHoe ckpenBaHue. 3aKOH €MHO-00pa3usi THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBuno TOMUHUPOBAHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ MIOTE3a YMCTOTHI ramer.
IlonHOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JquruOpuaHoe CKpeluMBaHHe. 3aKOH HE3aBUCUMOTO HACJEIOBAaHMS IMPU3HAKOB.
[{uToreHeTuyeckre OCHOBBI ~ AUTHMOPUAHOTO  CKPELIMBAHMS.  AHAIU3HPYIOLIEE
cKpeluBanue. lcronb3oBaHue aHAIU3HUPYIOLIETO CKPELIUMBAHUA I OIPEACIICHUs
TE€HOTHIIA OCOOU.

CuermsieHHoe HacnenoBaHue mnpusHakoB. Pabora T. Moprana mo cuenjieHHOMY
HAaCJICOBAaHUIO TeHOB. HapyllieHue cuerieHns FTeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas1 TEOPHUS HACIEACTBEHHOCTH. | eHeTHUeCcKre KapThl.

'enetnka mnoma. XpOMOCOMHOE OINpENeSieHUuE moja. AYTOCOMbI W TOJOBBIC
XpoMOCOMBI. ['oMOoraMeTHbI€ U reTeporameTHbIle Opraiu3Mbl. HaciienoBanre npu3HaKkos,
CLEIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHbl N”3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACIEACTBEHHAs. Pob
Cpellbl B HEHACJIEJCTBEHHOM W3MEHUYMBOCTH. XapaKTEPUCTHKA MOJIU(PUKATUOHHOU
M3MEHUYMBOCTH. BapuanuoHHBIM psS W BapualuoHHas Kpusas. Hopma peakuumn
npu3Haka. KonmnuecTBeHHbIE U KaU€CTBEHHbIEC TPU3HAKY U UX HOpMa peakiuu. CBoiicTBa
MOU(DUKAIIMOHHOW U3MEHUUBOCTH.

HacnenctBennasi, WM TEHOTUINIMYECKAs, W3MEHYMBOCTh. KomOMHATHBHAs
M3MEHYMBOCTh. Mel03 U MOJOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUYMBOCTH.
Myranuonnass u3MeHunBOCTh. Kiaccuukanust MyTanuil: reHHbIE, XPOMOCOMHBIE,
reHomMHele. Yacrota W TOpUUMHBI MyTauuid. MyTtareHHble  (QakTopbhl. 3aKOH
TOMOJIOTUYECKUX PSAJ0B B HacIeACTBEeHHOM n3MeHnunBoctu H.U. BaBumoga.

BHesnepHas Hacien1CTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IBI TEHETUKH YEJIOBEKA:
TeHEIOTMYeCKUi, OJM3HEIIOBBIN, IIUTOTCHETUICCKUN, OMOXUMUYECKUN, MOJIEKYJISIPHO-
TE€HETUYECKUM. CoBpeMeHHOE ONPELIEIICHNE T€HOTHUIA! ITIOJTHOT€HOMHOE
CEKBEHHPOBAHWE, TE€HOTUIIMPOBAHHWE, B TOM uucie ¢ rnomoulplo [IIP-ananu3a.
HacnencrBennnie 3a001€BaHus YeJIOBEKA: T€HHBIE 00JIE3HU, O0JIE3HU C HACJIEACTBEHHOM
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npeapacnoa0XCHHOCTEIO, XPOMOCOMHBIC oone3nu. ComaTHyeckue M IreHCPAaTHUBHLIC
MyTallhH. CTBOJIOBBIC KJICTKH. HpI/IHHI/IHI)I 340POBOTO 06p2133 ZKHU3HHU, NJUArHOCTHUKMU,
HpO(i)I/IJIaKTI/IKI/I )41 JCUCHU IFCHCTUYCCKHX 0oJIe3HEH. MG,ZIHKO-FGHGTI/ILIQCKOG
KOHCYJIbTUPOBAHHC. 3HaUyeHHue MGIIHHHHCKOfI I'CHCTHUKH B IIPCOOTBPALICHHUN H JICHCHUU
FeHETUYECKHUX 3a00JIEBaHNM YEIOBEKA.

Hemoncmpavyuu:

llopmpemwi: I'. Mennensb, T. Mopran, . nme ®pusz, C.C. UYeTBepHUKOB,
H.B. Tumocdee-Pecorckuii, H.J1. BaBuios.

Tabnuybr u cxemvi: «MOHOTHOPUIHOE CKPEUIMBAHUE M €T0 IIUTOTCHETUYECKas
OCHOBA», «3aKOH pAaCLICIUICHUS U €ro LUTOIEHETUYECKasl OCHOBA», «3aKOH YHCTOTHI
ramer», «/uruOpuanoe ckpemuBanue», «LluTomornyeckue OCHOBBI AUTHOPUTHOTO
CKpelmmMBaHus», «Meio3», «B3auMoaeicTBue auIeNbHBIX TE€HOB», «l'eHeTnueckue
KapTbl pAacTEHUM, >KUBOTHBIX M 4YeEJOBEKa», «l'€eHeThka moia», «3aKOHOMEPHOCTH
HACJIEI0BAHMS, CUEIJIEHHOTO C MOJIOM», «KapuoTHIbl 4eI0BEeKa U )KUBOTHBIX», «Buabl
U3MEHYUBOCTHY», «MoaudukanmoHHas u3MeHUMBOCTh», «HacnenoBanue pesyc-
(daktopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTHY.

Obopyoosanue:  Mojenu-anukauuu — «MOHOTMOpPHUIHOE — CKpEIIMBAHUEY,
«Henonnoe  nomuHupoBanue»,  «lurnOpuaHoe  ckpeuBanue»,  «llepexpéct
XpPOMOCOM», MHKPOCKON M MHKporpenapar «/Ipozodpuna» (Hopma, mytauuu (Hopmbl
KPBUIBEB U OKPACKU Tena), repdapuii «I'opox moceBHOMN.

Jlabopamopuvie u npakmuueckue padoomoi:

Jlabopatopnass pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IP030(UIIbl HA TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopuass pabota Ne 6. «M3yueHne mMoau(puKalMOHHON HW3MEHUYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO psifia ¥ BAPUALMOHHON KPUBO».

JlabopaTtopHas pabora Ne 7. «AHanu3 mMyTauuil y Apo30(uiibl Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaktuueckas padora Ne 2. «CocTaBieHHe U aHAIHN3 POJAOCIOBHBIX YETTOBEKAY.

Tema 7. Cesiexkuiusi oprann3moB. OCHOBbI OHOTEXHOJIOTHH

Cenekuys Kak HayKa U IpoLecc. 3apoXkKACHUE CEJIEKIUU U JOMECTUKALUs. Y YeHUE
H.W. BaBunoBa 0 IEHTpax MPOUCXOXKACHUS U MHOTO0Opa3usi KyJbTYpHBIX PacTEHUMU.
L{eHTpbI TPOUCXOKAEHNS TOMAIIHUX KUBOTHBIX. COpT, mopoAa, ITamMM.

CoBpemMeHHbIE METOJIbI CeJieKIuu. MaccoBbIli W HWHAWUBUIYATbHBIA OTOOPHI
B CEJIEKIMM pacTeHU U KHUBOTHBIX. OIlEHKAa 3KCTepbepa. BIM3KOpOACTBEHHOE
ckpernuBanue — nHOpuAuHT. Yuctas nunusa. CkpenuBaHue YUCThIX JTHHUN. ['eTepo3uc,
uin tubpuaHas cuna. HepoiacTBeHHoe ckpemuBaHue — ayTOpuauHr. OTtnanéHHas
ruOpuan3anus 1 e€ ycrnexu. VcKycCTBEHHBI MyTareHes U IMOJIyYeHHE IMOJUIIIOUIOB.
JlocTrxkeHns CeNeKUNN paCTeHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHoJIorHs Kak 0Tpaciib MPOU3BOACTBA. [ €HHas NHKEHEpUs. DTallbl CO31aHUs
pekoMmOuHanTHOM JIHK u Tpancrennbix opranusmoB. Kierounass uHxeHepus.
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Krnerounsle KyabTypbl. MHUKpPOKJIOHANIbHOE pa3MHOXkeHUE pacteHuil. KionupoBanue
BBICOKONPOAYKTUBHBIX  CEIIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  DKOJOTUYECKHUE
u aTHdeckue npodsieMbl. 'MO — renetnuecku MOANGUIIMPOBAHHBIE OPTaHU3MBI.

Jemoncmpavyuu:

llopmpemwvi: H.U. Basunos, U1.B. Muuypum, I'.Jl. Kapneuenko, M.®. lBanos.

Tabauywvl u cxemwl: kapTa «LIeHTpBI IPOUCXOXKAECHNUS U MHOT000pa3us KyJIbTypPHBIX
pactenuit», «llopoasl AOMamIHMX JKUBOTHBIX», «CoOpTa KYyJBTYpHBIX pacTEHUI»,
«Otnanénnas ruopuauzanus», «Padotel akanemuka M.®. Banosay, «llonumnouaus»,
«O0BeKkThl  OuoTexHosorumM»,  «Kierounele  KylabTypsl U KJIOHUPOBaHUEY,
«KoHCTpynpOoBaH#e U NEPEHOC TEHOB, XPOMOCOM).

ObopydosaHue: MYJSIKU TIJI0JIOB M KOPHEIUIOAOB TUKUX (JOPM U KYJIBTYPHBIX
COPTOB pacTeHui, repoapuii «CelbCKOX035IIICTBEHHbIE PACTEHUSY.

Jlabopamopnsie u npakmuueckue padomai:

Oxckypeust « OCHOBHBIE METOJIbI M IOCTHXKEHUS CEIEKIIMU PACTCHUN U )KUBOTHBIX
(Ha CENIeKIMOHHYIO CTaHIMIO, TUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA YYaCTOK,
B TEIJIMYHOE XO35UCTBO, 1a00OPATOPHUIO0 arpOYHUBEPCUTETA WU HAYUHOTO LICHTPA)».

11 KJIACC

Tema 1. DBosronHOHHAs OMOJIOTHSA

[Ipenmnochuiku BOZHUKHOBEHUS 3BOJIFOIMOHHON TEOPUHU. JBOJIOLMOHHAS TEOPHUS U
e€ MecTo B Ouonoruu. BinsiHue 3BOJIIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTUH U IPYTHX
HayK.

CeuzerensctBa  sBomouuU.  [lasleoHTOJIOTMUYECKHE:  MOCIEN0BATEIBHOCTh
NOSIBJIGHHUS BUJOB B MAJCOHTOJOTMYECKOW JIETONHUCH, NEpexXoaHble  (HOPMBI.
buoreorpaguyeckue: cxoAcTBO U paznuuue ¢payH U Gop MaTEpUKOB U OCTPOBOB.

OMOpHOIOrHUecKHe: CXOACTBA U pa3iuuus 5SMOPHOHOB pa3HbIX BUJOB
N03BOHOYHBIX.  CpaBHMTEIIbHO-aHATOMMYECKHE:  T'OMOJIOTMYHBIE,  AHAJOTUYHbIE,
pYOUMEHTApHBIE OpraHbl, araBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKMX MyTed Yy BCexX
OpTaHHU3MOB.

OpomonmonHasa teopus Y. Jlapsuna. [Ipeanocbuiky BO3HUKHOBEHUS JApBUHU3MA.
JIBrKylMe CUibl 3BONIOUMU  BUJIOB 10 JlapBuHY (M30BITOYHOE pPAa3MHOMKEHHE
OpyU  OrPAaHUYEHHOCTH  PECYpPCOB,  HEOMNpeAesl€HHAass  HM3MEHYMBOCTh, OOphOa
3a CyIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopust 3Bomonuu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBomronus. [Tonynsuusa kak equHUIA BUAA U SBOIIOLUN.

JBrxyiye cuibl (pakTopbl) SBOIIOLKMU BUOB B IPUpPoe. MyTallmOHHBIN ITpoliecce
Y KOMOMHATUBHAsA U3MEHYUBOCTD. [lomynsironHbie BOJIHbI U ipeiid reHoB. N3omsauus u
MUTPALIHSL.

EctectBennblit 0TOOp — HanpaBisroOMMiA hakTop dBOIIOIUH. DOPMBI €CTECTBEHHOTO
otbopa.
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[IpucnocoOaEHHOCT, OpPraHM3MOB  Kak  pe3yiabTarT HBojouuu. I[Ipumepsl
MPUCTIOCOOICHUN Y OpraHu3MOB. ApoMOp(O3bl U UAHO-aIaNITAIUH.

Bun u Bugoo6paszoBanue. Kpurepuu Buga. OcHoBHBIE (hOPMBI BUI000PAa30BAHUS:
reorpauyeckoe, 3KOJI0rHIecKoe.

MaxkposBomoriusi.  Dopmbl  3Bomiouuu:  (uIeTHYECKas,  JAWBEPIreHTHas,
KOHBEPreHTHasl, apajesnbHas. HeoOpaTuMOCTh 3BOJIIOLUN.

[IpoucxoxaeHue OT HeClEeUUaIU3UpOBaHHBIX MHpenakoB. Ilporpeccupyromas
crenranu3anus. AJanTuBHAs pajuanus.

Jemoncmpavyuu:

llopmpemuwi: K. JIunnei, XK.b. Jlamapk, Y. Jlapsun, B.O. Kosanesckuii, K.M. bap,
9. I'ekkenp, @. Mronnep, A.H. CeBepuos.

Tabauywl u cxemol: «Pa3BUTHE OPraHUYECKOTO MHUpa Ha 3eMiie», «3apOoIbIIIH
MO3BOHOYHBIX KMBOTHBIX», «ApXeontepukc», «Popmbl OOPHOBI 32 CYIIECTBOBAHHUEY,
«EcrecTtBeHHBIN 0TOOpPY», «MHOroo06pa3ue COpToB pacTeHuit», «MHoroodpasue mopos
KUBOTHBIX», «[lomymsiun», «MyTallMOHHasE U3MEHYUBOCTBY, «ApPOoMOpP(O3bD»,
«Unuoananrarumny, «O01mas aerenepanus», «JIBrmwkynme cuibl 3Bomonuny, «Kapra-
cxema wMmapumpytra nyremectsus Y. Jlapsuna», «bopbpba 3a cyliecTBOBaHHEY,
«IIpucnocoOaeHHOCTD OpraHu3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«IKOJOTUYECKOE BUI000PA30BAHUE.

Obopyoosanue. KOJJIEKLHS HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKpPAaCKH, HAOOp
IJIOJIOB M ceMsiH, KosuieKiusi «[IpuMepsl 3alllUTHBIX MPUCITIOCOOTICHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIE HANpaBICHUS] HBOMIOLHUN», OO0BEMHAass Mopenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX .

buoreorpaduyeckas kapra Mupa, KOJeKIus «@opMbl COXPaHHOCTH UCKOTIAEMbBIX
JKUBOTHBIX W pacTeHui», Monenb ammmkanusa «llepekpéct Xxpomocom», BIaKHbIE
npenapatbl «Pa3BUTHE HACEKOMOTo», «Pa3BUTHE JATYLIKW», MUKpPOIpENapar
«Ipo3oduna» (Hopma, myTanuu GOpMbI KPEUTHEB U OKPACKH TETIA).

Jlabopamopuvie u npakmuyeckue padoomuwi:

Jlabopatopuass pabora Ne 1. «CpaBHeHue BUIOB TI0O MOPGHOJIOTHIECKOMY
KPUTEPUIO».

JlabopatopHass pabora Ne 2. «OmnucaHue MNPUCTIOCOOTICHHOCTH OpraHu3Ma
U €€ OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE KU3HU HA 3emuie

JloHayuyHbIlE TIPEICTABICHHUS O 3apOXKIACHUM JKU3HU. HaydyHble TUIOTE3BI
BO3HUKHOBEHUS JKM3HU Ha 3emiie: aOMOTeHe3 U MaHCIepMusi. XUMHUUYECKas dBOJIIOIHS.
AOUVOTEHHBIN CHHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHMUECKUX. DKCIEPUMEHTATHHOE
MOATBEPKACHUE XUMHUUYECKOM HBomtouuu. HadanbpHble d3Tambl  OHOJIOTHYECKOM
somoruu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble kineTkm u ux sBomonus. PopmupoBaHue
OCHOBHBIX I'PYMI )KUBBIX OPraHU3MOB.
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Pa3zutne xwn3Hum Ha 3emse no spaM u nepuoaaM. Karapxen. Apxenckas
U npoTepo3oiickas 3psl. [laneo3oiickas spa u e€ nepuoabl: KeMOPUICKHIA, OpJIOBUKCKHUH,
CWIYPUMCKUN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUM.

Me3so30¥cKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUI, METIOBOM.

Kalino3olickas spa u €€ neproibl: NMaJIeOr€HOBBIN, HEOT€HOBBIM, AHTPONIOTEHOBBIH.

XapakTepucTuKa KiuMaTa W TIeOoJIOTMYECKUMX MmpoueccoB. (OCHOBHBIE 3Tarlbl
HBOJIFOLIMU PACTUTENIBHOTO U dKUBOTHOTO MUpPA. ApoMOp(]O3bl Yy pACTEHHI U )KUBOTHBIX.
[TosiBneHME, pacBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak oOTpaxeHue 3BOOLUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DOBOJIIOLMA YEJIOBEKAa. AHTpOIIOJOTMA Kak Hayka. Pa3BuTHE NIpencTaBIICHUI
O MPOUCXO0XKICHUU YeJIoBeKa. MeTopl N3ydueHusl anTpornorenesa. CxoacTBa v pa3inyus
YEJIOBEKA U )KUBOTHBIX. CUCTEMATUUECKOE MOJIOKEHUE YETOBEKA.

JBrxymue cuibl (pakTopbl) aHTpornoreHne3a. HaciencTBeHHass U3MEHYMBOCTh U
€CTECTBEHHbII 0TOOp. OOIIeCTBEHHBII 00pa3 KW3HMU, U3TOTOBJICHHE OPYyAHUH Tpyna,
MBIIIJICHUE, PEYD.

OcCHOBHBIE CTaJUM M BETBU JBOJIOUUM YEJIOBEKA: ABCTPAIONUTEKHU, UYenoBek
yMeIblid, YenoBek MpAMOXOdIui, YenoBek HeaHIepTaIbCKUM, UenoBeK pa3yMHBIN.
Haxonku uckomaemMbIX OCTaTKOB, BPEMs CYIIECTBOBaHMS, 00JIACTh pacIpoCTpaHEHUs,
00BEM TOJIOBHOTO MO3ra, 00pa3 XKU3HU, OPYIUS.

Yenoseueckue pacbl. OCHOBHBIE OOJIBLIME pAchl: €BporneouaHas (eBpasuiickas),
HErpo-aBCTpaJIOuHas (PKBAaTOpHANIbHASI), MOHTOJOUJHAA (A3MATCKO-aMEPUKAHCKas).
UepTbl MmPUCIOCOOJICHHOCTH TMPEJCTABUTEICH YENOBEUECKHMX pac K YCIOBUAM
cyuiecTBoBaHus. EMMHCTBO uenoBeueckux pac. Kpuruka pacusma.

Jemoncmpavuu:

Ilopmpemuwi: ®©. Penn, JI. [Tactep, A.1. Onapun, C. Muinep, I'. FOpu, Y. JapBuH.

Tabnuuyer u cxemwl:. «Bo3nukHoBeHHe COJTHEUHOM CHUCTEMEI», «Pa3Burtune
opranudeckoro  mupa»,  «PacturenbHas  kietka», <« KHBOTHas  KJETKay,
«IIpokapuoTnueckass kjeTka», «CoBpeMEHHass CHUCTEMa OPraHuYecKoro MHpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEIOBEKA U YEJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MAJIEOHTOJOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO YEIIOBEKAY,
«/peBHenmme mroam», «lpeBHne mrogm», «llepBble COBpeMEHHBIE  JHOANY,
«HemoBedeckue pach».

Obopyoosanue: mymnsixu «lIpoucxoxnenve denoBeka» (OFOCTBI aBCTPATIONUTEKA,
MUTEKAHTPOTIA, HeaHePTalIblla, KPOMAHBOHIIA), CJICTKU WJIN N300paKeHUs KaMEHHBIX
OpyaMii  TEpBOOBITHOTO  YeJoBeKa  (KaMHHU-YOMIEphl,  pyoOwmwira,  ckpebia),
TeOXPOHOJIOTHYECKass Tabnuia, Koulekiusa «DopMbl COXPAaHHOCTH HMCKOTAEMBIX
KUBOTHBIX U PACTCHUIN».

Jlabopamopuvie u npakmuueckue padoomoi:
[Ipaktnueckass pabora Ne 1. «lM3ydyeHune HUCKOMaeMbIX OCTaTKOB PpACTEHHM
Y KUBOTHBIX B KOJUIEKLIHSIX).
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DKcKypeus «IDBOJTIOIHS OPraHUYECKOro MHUpa Ha 3eMiie» (B €CTeCTBEHHO-HAYUHBIN
WJIM KpaeBeIUECKUI My3ei).

Tema 3. Opranusmbl U OKpPY:KaOLIas cpeaa

OKOJIOTHsI KAaK HaykKa. 3aJayd M pas3feiibl DKOJOTMU. MeToAbl 3KOJOTMYECKHX
UCCIIENOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3JYLIHas, MOYBEHHas,
BHYTPHOPTIaHU3MEHHAS.

Okonoruueckue  ¢akropel. Knaccudukanuss — skosnornyeckux — (pakTOpOB:
abuoTnueckne, OMOTMYECKUE U aHTPOIOTeHHbIE. JleficTBHE IKOJIOTHYECKUX (DAaKTOPOB
Ha OpraHU3MBl.

AbGunotnyeckue QakTophl: CBET, TemImepaTypa, BiaxHOCTb. doTonepuoausm.
[TpucniocoOnenust OpraHu3MoB K AEUCTBHUIO aduoTHUecKUuX (hakTopoB. buonoruueckue
PUTMBI.

buotnueckue ¢akropbl. Buael OMOTHUECKMX B3aUMOJEWUCTBUN: KOHKYPEHIIMS,
XMIIHUYECTBO, cUMOMO3 U ero Qopmel. I[lapasuTusm, koomepauus, MyTyalu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCaIu3M, HEUTpaIu3M.
3HaueHue OWMOTHYECKHUX  B3aUMOJEHCTBUI Uil  CYIIECTBOBAHUS  OPTraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKHU NOMyIsiun. OCHOBHBIE ITOKA3aTENN MOMYJISILUU:
YUCJIEHHOCTb, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, PUPOCT, MUTpaLUs. JJuHaMuKa
YUCJIEHHOCTHU MONYJISILUN U €€ PEryIIsIIusl.

Jemoncmpavuu:

Ilopmpempsi: A. I'ym6onbar, K.®. Pynse, 3. ['exkens.

Tabauyvr u cxemwvr: xapta «llpuponnsie 30HB 3emmn», «Cpenbl oOUTaHUS
OpranusmoBy»,  «@otonepuoausm»,  «llomymsauum», «3aKOHOMEPHOCTH  POCTa
YUCJIICHHOCTU NOMyJsun HHQY30puu-Tyhenbkny, «lumesrie nenm».

Jlabopamopuvie u npakmuyeckue padoomui:

Jlaboparopnas pabora Ne 3. «Mopdomoruueckue O0COOEHHOCTH pacTEHUMN
13 pa3HBIX MECT OOHUTAHHS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pPa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJIAIMA pa3HBIX BUIOB
pacTeHu».

Tema 4. CooduiecTBa U IKOJOTHYECKHE CHCTEMBI
CooOmiectBo  opranu3sMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BUIOBa,
MPOCTpaHCTBEHHAsA, Tpoduueckas (muieBasi). Buabl-noMmuaantel. CBsi3u B OMOIIEHO3E.
DKOJIOTUYECKHE CUCTEMBI (9KocucTeMbl). [loHsiTre 06 sKOCHCcTEME 1 OMOTEOIIeHO3E.
@OyHKIMOHAIBHBIE KOMIIOHEHTBI 9KOCUCTEMBI: MPOAYIIEHTHI, KOHCYMEHTHI, PEAYLIEHTHI.
KpyroBopoT BeliecTB 1 MOTOK 3HEPTUu B 3kocucteMe. Tpoduyeckue (MUILeBbie) YPOBHU
skocucteMsbl. [Iumessie nenu u cetu. OCHOBHBIE MMOKa3aTeln 3KOCUCTEMBI: Ouomacca,
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OPOAYKIHUA. OKOJOTUYECKUE MHPAMHUJIbL: MPOAYKIIMH, YHUCIEHHOCTH, OHOMACCHI.
CBolicTBa 3KOCUCTEM: YCTOMYHUBOCTD, CAMOPETYJISIUSA, pa3BuTre. CyKieccus.

[IpuponHble 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p MU pPEK. DKOCHUCTEMa XBOMHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTPOTNIOTEHHBIE DKOCHUCTEMBI. ATpPO3KOCUCTEMBI. Ypb6osKOoCcHCTEMEI.
buonornyeckoe 1 X0351MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobOpazue kak (QakTtop ycrtoiumBocTH 3KocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3eMIle.

VYuenue B.U. Bepuanckoro o ouocdepe. I'panuiipl, coctaB u CTpyKTypa Ouochephi.
Kusoe BemectBO M ero QyHkuuu. OcobeHHOocTH Ouochepbl Kak IIOOaNbHOMN
AKOCUCTEMBI. /[[MHaMHU4Yeckoe paBHOBECHE M oOpaTHas CBs3b B Orocdepe.

KpyroBopoTsI BemiecTB 1 OMOT€OXUMUYECKHE IIUKIIBI 2JIEMEHTOB (YIJIepo/ia, a30Ta).
3oHanbHOCTH Ouochepnsl. OCHOBHBIE OUOMBI CYIIIH.

YenoseuecTBo B OMochepe 3emun. AHTPONOreHHbIE HU3MEHEHHsI B Ouocdepe.
['mobGanbHbIE 9KOJIOTUYECKHUE MTPOOIIEMBI.

CocyuiecTBoBaHHE PUPOJbI U yesoBeuecTBa. CoxpaHeHne OUopa3HO0Opa3us Kak
OCHOBa ycTonumBocTH Omocheprl. OCHOBA paIrMOHAIBLHOTO YIPABJICHUS MPUPOIHBIMU
pecypcaMu U UX MCTOIb30BaHue. JoCTikeHs: OMOJIOTHU U OXpaHa MPUPOIbI.

Hemoncmpauuu:

llopmpemuwi: A.Jlx. Tencin, B.H. Cykaués, B.1. Bepnanackuid.

Tabauyvr u cxemwi: «llumesbie nenw», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie  cooOmiectBay, «llemm mnuTaHusy, «IDKoJIOTHYECKass MHUPAMUIAY,
«buocdepa m uenoBex», «IKOCHUCTEMA MIMPOKOJIMCTBEHHOIO Jecay, «IDKOCUCTEMA
XBOMHOrO jecay, «buoneHos Bogoémay, «ArpoueHos», «l[IpuMepHbpie aHTPOIIOTEHHbIE
BO3JICUCTBHS HAa TMpUPOAY», «BaXHeWIne WCTOYHWUKM 3arpsi3HEHUS BO3AyXa H
TpyHTOBBIX BOaA», «llouBa — BakHeimas coctaBistomas Ouochepsr», «DaKTOpbI
nerpaganuu nouBy, «llapaukoBsiil 3¢ dexT», «DakTOpbl PaIMOAKTUBHOTO 3arps3HEHUS
ounochepr», «O6mas cTpykrypa ounocdepni», «Pacnpoctpanenue xxu3Hu B ouocdepe»,
«O30HOBBIN 3kpaH Ouocheps», «Kpyrosopot yrieponaa B 6uochepe», «Kpyrosopor
a30Ta B MIPUPOJIEY.

OOGopynoBanue: Mojelb-anIuiMKaius «TunuuHele OHOILIEHO3bI», TepOapuid
«PacTtutenbHble cooOUIeCTBa», Koyekuuu «buouenos», «Bpeautenun BakKHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», repOdapvu M KOJUJIEKIIMM PACTEHUN W KUBOTHBIX,
MPUHAJJICKANIME K Pa3HbIM 3KOJIOTMYECKHM rpynmnaM OJHOro Buaa, KpacHasi kHura
Poccuiickoit @eneparuu, n300paXKeHUsI OXpaHsIEMbIX BUJIOB PACTEHUM U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDbI
11O BUOJIOTUN HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

Cornacao ®I'OC COO ycraHaBIMBarOTCS TpeOOBaHUSI K pe3yJbTaTaM OCBOCHHUS
OOy4YalomIMMHUCSL  MporpamMM  cpeAaHero  oOmiero  oOpa3oBaHUs:  JIMYHOCTHBIM,
MeETaIpeAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JHMYHOCTHBIX pe3yJbTATOB OCBOEHUS TMpeamera «bHoJIorus»
BBIJICJICHBI CJICAYIOIIUE COCTABIISAIONIME: OCO3HAHWE OOYYaIOIMMUCA POCCUMCKON
TPAXJAHCKOM HMJACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CaMOCTOSITEIIbBHOCTH
1 CaMOOIIpe/IeTICHNIO, HAJTHYNe MOTHBAIUU K OOYYCHUIO OMOJIOTHH, 1IeJICHAPABICHHOES
pa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTU HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
HCTOPUYECKUX  TPAAULMA  pa3BUTHUA  OHOJOTHMYECKOIO  3HAHHSA, T'OTOBHOCTH
U CIIOCOOHOCTh OOYYArOIIUXCs PYKOBOJCTBOBATHCS B CBOCH JESITEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAaMH, NPUCYIIUMHU CHUCTEME OUOJOTUYECKOTO OO0pa3oBaHus,
HaJIMYue SKOJIOTMYECKOI0 TMPABOCO3HAHMS, CIIOCOOHOCTH CTaBHUTh €M W CTPOHUTH
’KM3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHS Iipeamera «buoJsiorus»  HOCTHUraroTCs
B E€IUMHCTBE Yy4YEOHOM W  BOCIHUTATEILHOM  JACSATEIBHOCTU B  COOTBETCTBUU
C TPAAULIHMOHHBIMU POCCUUCKUMHU COLMOKYJIbTYPHBIMH, MUCTOPUYECKUMU M JYXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMU, NPHUHSATHIMH B OOIIECTBE NpaBUJiaMU W HOpMamu
MOBEJICHUSI W CHOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHUs, CAMOBOCIUTAaHHUS U
CaMOpa3BUTHS, Pa3BUTUA BHYTPECHHEW IMO3WUIMU JMYHOCTH, NMATPUOTHU3MA, YBAXKCHUSA
K 3aKOHY W MPaBOINOPSAJAKY, YEJIOBEKY TpPyJa W CTapUIeMy ITOKOJICHUIO, B3aMMHOIO
YBOKCHHS, OEPEKHOrO OTHOIIEHHWS K KYJIbTYPHOMY HACICIUI0 M  TPAJIULHAM
MHOTOHAIIMOHAJILHOTO Hapoja Poccuiickonn ®enepanuu, MPUPOJIE U OKPYKAIOMICH
cpene.

JIngHOCTHBIE PE3yNbTaThl OCBOSHHUS Y4eOHOIro mpeameTa «BbHOJOTHS TOJKHBI
OTpaXkaThb TOTOBHOCTh W  CIOCOOHOCTh  OOY4YarOIIMXCS  PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMIO3MIIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCKICHHUH, COOTBETCTBYIOIINX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOrOo OOIIecTBa, paclIMpEeHUE >KU3HEHHOrO OIbITa U OIbITa
JIEATEIIBHOCTH B TIPOLIECCE PEATM3AlMAd OCHOBHBIX HAIIPABICHUN BOCHUTATEIBHOMN
JIeSITeIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCcKOro BOCIMTAHMSA:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW TMO3ZUIMK OOYYAIOIIErocs KaK aKTUBHOIO
¥ OTBETCTBEHHOTO YJIEHAa POCCUICKOTO O0IIECTBAa;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX NpaB U O0OsS3aHHOCTEH, yBa)K€HUE 3aKOHa
Y TIPaBOMOPSIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOW IEATEIBHOCTH TMPHU CO3IaHUU YUEOHBIX
NIPOEKTOB, PEIICHUN YYEOHBIX W TIO3HABATEIHHBIX 3a/a4, BHITOJHEHUU OMOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENEIsATh COOCTBEHHYIO IMO3UIMIO MO OTHOLICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBICHSATH €€

YMEHHE YYHUTHIBATh B CBOUX JICHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHSI JIIOJIEH C pa3HBIMU yOEXKJACHUSAMH, KYJIbTYPHBIMH IIEHHOCTSMU U
COIMAJIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJHEHHUS YYCOHBIX,
MO3HABATEIILHBIX U UCCIIEA0BATEILCKUX 3a/1au, YBAKUTEIHLHOTO OTHOIICHUS! K MHEHHUIO
OTIIMTIOHEHTOB TIPH OOCYKJIEHUHU CITIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COIEPIKAHMS;

TOTOBHOCTH K TYMAaHUTAPHOM U BOJOHTEPCKOM JCSITEIBHOCTH;

2) NaTpMOTHYECKOT0 BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW MJIEHTUYHOCTH, MaTPUOTU3MA,
YBaXKEHHUSI K CBOEMY Hapoly, YyBCTBa OTBETCTBEHHOCTH Tmepen, PonuHON, ropaoctu
3a CBOM Kpai, cBOO PoauHy, CBOW $3bIK W KYJIbTYypy, NPOIUIOE W HACTOSAIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

LEHHOCTHOE OTHOIIEHUE K MNPUPOJHOMY HACIEAUI0 U TMAMSATHUKAM TPUPOIbI,
JTOCTHKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATH BKJIAJ POCCUUCKHX YUYEHBIX B CTAHOBJICHUE M Pa3BUTHE
OMOJIOTMH, TIOHUMAaHUS 3HAYCHUsI OMOJIOTMH B MO3HAHWU 3aKOHOB MPUPOJIBI, B KU3HU
4eJI0BeKa M COBPEMEHHOI'O OOIIECTBa;

uaenHas yO0exAEHHOCTb, TOTOBHOCTh K CIyXEHHIO M 3ammure (OreyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:
OCO3HaHUE JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS;
CIIOCOOHOCTh  OIIEHUBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOMYMBOTO  OymylIero;
OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTEISAM, CO3IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOTO MPUHSITUS LEHHOCTEW CEMEWHOM KM3HU B COOTBETCTBUM C TPAAULIUAMU

HaponoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs JCTETHKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHUMAaHUE ASMOIIMOHAJIBLHOTO BO3JICUCTBUS JKUBOM IPUPOJLI U €€ IICHHOCTH;

TOTOBHOCTH K CAMOBBIPQXCHHIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE POSIBIISITh
KauyecTBa TBOPUECKOU JIMIHOCTH;
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5) ¢pusuveckoro BocnuTaHus, GopMHpPOBaHMSA  KYJbTYPbl 3A0POBbA H
IMOLMOHAJIBLHOIO 0JIAarONoJyYns:

NOHUMaHUE W peanus3alus 3J0pOBOT0 M 0e30MacHOro oOpasza XKU3HHU (3A0POBOE
NUTaHUE, COOJIIOICHNE TUTHEHUYECKUX MPaBHJI M HOPM, COAIIaHCHPOBAHHBIN PEXUM
3aHATHI U OTIIbIXA, peryisipHas Gpu3nyeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (PU3WYECKOMY U TCUXHUYECKOMY
3JI0pPOBBIO;

MOHMMAaHHE LIEHHOCTU MPaBWJI MHIWBUIYaJbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEACHUS B CUTYALMSIX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HU JIIO/IEH;

OCO3HaHWE TMOCHEJACTBUH W HENPUITHS BPEAHBIX MPUBBIYEK (yHOTpeOJIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS );

6) Tpya0BOIro BOCIMTAHUSA:

TOTOBHOCTb K TPY/ly, OCO3HAHKE IIEHHOCTU MACTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K AaKTHUBHOM JEATEIIBHOCTH TEXHOJOTHMYECKOH U  COLMAIBHOU
HaIPaBJICHHOCTHU, CHOCOOHOCTh WHHUIIMHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATD TaKYyIO JE€ATECIIbHOCTD;

MHTEpeC K pa3nudyHbiM cdepaM npodhecCUOHAIBHON AESITEIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOp OyayIieil npodeccun U peaim30BbIBATb COOCTBEHHBIE
YKW3HEHHBIE TUUIaHbI,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEH JKU3HU;

7) 3KO0JI0TMYeCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHHWE K MPHUPOJIE KaK HCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIICHUE  YPOBHSA  DKOJIOTMYECKOM  KYJIbTYphl: TMPUOOpPETEHHE  OIbITa
IJIAHUPOBAHHUS MOCTYNIKOB U OLUEHKH MX BO3MOXKHBIX ITOCIEICTBUU ISl OKPYKArOLIEH
Cpenpl;

OCO3HAaHME TJIOOATBLHOTO XapakKTepa OJKOJOTMYECKUX MpodieM U TyTed ux
pELICHUS;

CIIOCOOHOCTh HCIIONIB30BaTh MPUOOpETaeMble MPU U3YYCHUH OMOJIOTHH 3HAHUS U
YMEHHUSI TIPU PEIICHUHN TIPOOJIeM, CBSI3aHHBIX C PallMOHAIBLHBIM MPUPOIOTIOIL30BaHUEM
(coOmroeHre TMpaBwl TOBEJACHUSI B TNPUPOJIC, HAMNPABICHHBIX Ha COXpaHEHHUE
paBHOBECHS B DKOCHCTEMAaX, OXpaHy BUOB, IKOCUCTEM, OUochepsl);

AKTUBHOE HEIPUATUE ACUCTBUM, NMPUHOCAIIMX BpE] OKPYKAIOLIEH IPUPOIAHOU
cpeie, yMEHHWE MPOTHO3UPOBATH HEOJArOMPUSATHBIE HSKOJIOTMYECKHE TOCIEACTBUS
MPEANTPUHUMAEMBIX JTEUCTBUU U MIPEIOTBPAILATh UX;

HAJIMYUE PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, JKOJOTMYECKON KYJIbTYPHI,
OMBbITA JEATEILHOCTH IKOJOTMYECKON HAMpPaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
VMU B II03HABATEIbHOW, KOMMYHUKATUBHOM W COLMAJIbHOW NPAKTUKE, TOTOBHOCTH
K YYaCTHIO B TPAKTUYECKOMN AEATEIHbHOCTH SKOJIOTUUECKOW HATPABICHHOCTH;
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8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOIIECTBEHHOM MPAKTHKW, OCHOBAaHHOTO Ha JHUAJIOTE KYJIBTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE SI3BIKOBOM MW YWTATEIbCKOM KYyJIbTYphl KaK CpEACTBa
B3aMMOJICUCTBUS MEX1Y JIFOJIbMU U TIO3HAHUS MUPA;

MOHMMaHHUe CHEeU(PUKN OMOJIOTHH KaK HAyKH, 0CO3HAHUS €€ posii B (pOpMHUPOBAHUU
pallMOHANBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUM  IEJIOCTHOTO  MPEe/CTaBICHUS
00 OKpy’KarollleM MUpPE KaKk O €JUHCTBE MPUPOIbI, YeJIOBEKa M OOIECTBA, B MO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHM MPOoOJIeM COXpaHEHUsi MPUPOIHOTO
paBHOBECHS;

yOEKJIEHHOCTh B 3HAYUMOCTH OWOJIOTMM I COBPEMEHHOW IMBUIIM3ALIMH:
o0ecrieueHrss HOBOTO YpPOBHSI pPa3BUTUS MEIUIMHBI, CO3/JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pEeIIaTh PECYPCHBIE MPOOJIEMBbl Pa3BUTHS YEJIOBEUYECTBA,
MOMCKa MyTel BBIXOAA M3 TJIOOAIBHBIX HKOJOTMYECKUX MpoldieM M oOecreyeHus
nepexofa K yCTOMYHMBOMY pPa3BUTHIO, PALMOHAIBHOMY MCIOJIB30BAHUIO IMPUPOIHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyYEHUU OMOJIOTMYECKUX 3HAHUI B LIEJISAX MOBBIIICHUS
oO1Iei KyJbTyphl, €CTECTBEHHO-HAyYHON T'PaMOTHOCTHU, KaK COCTAaBHOM YacTu
(YyHKIHMOHAIBHOM TIpaMOTHOCTH oOydawmommxcd, (OpMUpPyEeMOH MpH H3YUYEHUU
OMOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOOB [TO3HAHUS, UCIIOJIb3YEMbIX B ECTECTBEHHBIX HAYKAX,
CIIOCOOHOCTH KCIIOJIb30BATh MOJyYyaeMble 3HAHUA Ul aHAIM3a U OOBSICHEHUS SIBICHUMN
OKPYXAIOIlEro MHpa W MPOHUCXOMSIIMX B HEM HW3MEHEHUW, yMEHHUE JeaTh
00OCHOBaHHBIE 3aKIIOYEHUSI HA OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIMXCS JAaHHBIX
C LIEJIBIO TIOJTYYEHHUsI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIEHO UCIIOJIb30BaTh OMOIOrMUECKUEe 3HAHUS JIJISl PEIICHNUs
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYaLIHSX;

OCO3HaHME LEHHOCTH HAay4YHOW JESITeIbHOCTH, TOTOBHOCTh OCYILIECTBISThH
IIPOEKTHYIO M HCCIIENOBATENBCKYIO AESITENBHOCTh HHANBUIYAIIBHO U B TPYIIIIE;

TOTOBHOCTH M CITOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaAHMUIO,
K aKTUBHOMY IOJIyYEHHUIO HOBBIX 3HAHUN 10 OMOJIOTMHU B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yiabTaThl OCBOCHMsSI y4eOHOro mnpeaMera «buUoJIOTHS»
BKJIIOYAIOT:  3Ha4YUMMble Uil  (OpPMUpPOBAHMS  MHPOBO33PEHUS  OOYyYarOIIMXCS
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE TOHSATUS, OTPAXKAIOIINE
[[EJTIOCTHOCTh HAYYHOUM KapTUHBI MUpPa U CHIEU(PUKY METOAOB MO3HAHUS, UCIIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHUs, SIBIICHUE, MPOLECC, CUCTEMA, HAYUHBIH
(dakT, NpUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIeIOBAaHUE,

21



HaOJI0IeHUE, U3MEPEHUE, DKCIIEPUMEHT U APYTHX ), YHUBEPCATIbHbBIE yUeOHbIE IEHCTBUS

(mo3HaBaTeNbHBIE, KOMMYHUKaTUBHBIE, pEryJIATUBHEIE), o0ecIeunBaroIIne
dbopmupoBaHue (PYHKIMOHATBHOW TPaMOTHOCTHU M COIMAIBHOM  KOMIIETEHIIUU
oOyJaromuxcs, CIIOCOOHOCTB oOyJaronuxcs UCII0JIb30BaTh OCBOECHHBIE

MCKIUCHOUIITIMHAPHBIC, MHUPOBO33PCHYCCKUC 3HAHUA HW YHHBCPCAJIBHBIC y‘le6HBI€
I[CﬁCTBHH B II03HABATEJILHON U COHI/IaJIBHOﬁ IIPAKTHUKC.

Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
Ba3oBble Jornueckue aeicTBUA:

CaMOCTOSTENbHO (HOPMYTUPOBATh U aKTYaJTU3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

HCIIOJIb30BaTh IPU OCBOCHUM 3HAHUU MPUEMBI JIOTHUECKOTO MBIIUICHHS (aHAIH3a,
CUHTE3a, CPaBHEHMUSI, KiacCu(pUKaIuy, 0000IIEHUS ), pACKPBIBATH CMBIC OMOJIOTUYECKUX
NOHATUHN (BBIACIATh WX XapaKTEpHbIE TNMPU3HAKW, YCTAHABIUBATH CBSA3U C JIPYTUMHU
MOHSATUSIMHU );

ONPENEIIATh LEH ACSITEIbHOCTH, 33/1aBasi MapaMETPbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTB PE3YyJIbTaThl I€ITEILHOCTH C MOCTABJICHHBIMU LESIMU;

HCII0JIb30BaTh OMOJOTMYECKUE TIOHATHS 7151 00BsICHEHUS (DAKTOB U SIBJICHUH KUBOU
PUPO/IBI;

CTPOUTH JIOTUYECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, ICTyKTUBHbBIC, [0 AHAJIOTHN),
BBIABJISITh 3aKOHOMEPHOCTHM W MPOTUBOPEUUS B PACCMaTPUBACMBIX  SIBICHUSX,
(GbOopMyIMpPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA AJIA MPEJCTABICHUS CYLIECTBEHHBIX
CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TaKKe MPOTHUBOPEUUI
Pa3HOTO POJIa, BBISIBJICHHBIX B PA3IUYHBIX MHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUS MpoOJeMbl € Y4YE€TOM aHaiu3a HMMEIOIINUXCS
MaTepUAJIbHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JAESATENBHOCTb, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCEACTBUN IEATEIIbHOCTH;

KOOPJIMHUPOBATh M BBHIMOJHATH PA00Ty B YCIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBILJICHUE MPU PEILICHUH KU3HEHHBIX MTPOOIIEM.

ba3oBble ncciieoBare/ibCKHe 1eiiCTBUA:

BJaJIeTh HaBbIKAMU YYEOHO-UCCIIENOBATENLCKOW M MPOEKTHOM JesATEIbHOCTH,
HABBIKAMU pa3pelleHus Npo0sieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY
IIOMCKY METOJOB PEILICHMs IPAKTUYECKUX 3a/1ad, NPUMEHEHHUIO PA3JIMYHBIX METOMOB
MTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIE BUJIBI AESATEIBHOCTH 10 OJIYYEHUIO HOBOTO 3HAHUSA, €T0
MHTEpHpEeTalnu, NpeoOpa30BaHUIO U TPUMEHEHHUIO B yU€OHBIX CUTYalUsX, B TOM YHCIIE
IpU CO3J]aHUH YY€OHBIX U COLUANBHBIX TPOEKTOB;

(GopMupoBaTh HAy4YHBIM THUI MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHEH,
KJIFOYEBBIMU ITOHATUAMU U METOJAMHU;
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CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BATEIHLHOMN IEATEbHOCTH
Y )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh IPUYMHHO-CJIEACTBEHHBIE CBS3U M aKTYaJIM3UPOBATh 3a]1a4y, BbIABUTATh
TUNIOTE3Y €€ PELICHHs], HAXOAUTh apPTYMEHTBI IJIs 1I0Ka3aTelIbCTBA CBOMX YTBEPKICHHUI,
3a/1aBaTh MMAPAMETPbI U KPUTEPUH PEILICHHUS;

aHaJM3UPOBaTh TMOJYYCHHBIE B XOJIE€ PCIICHUS 3aJa4yd PE3yJbTaTbl, KPUTUUYECKU
OLICHMBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaThb OLEHKY HOBBIM CHUTYyallMsM, OLIEHUBAaTh NPUOOPETEHHBIN  OIBIT;

OCYUIECTBJIATH LIeJICHANIPABICHHBIN MOUCK IMEPEHOCa CPEJICTB U CIIOCOOO0B ACHCTBUS
B IIpo(heCcCUOHATIBHYIO CPENY;

YMETh IIEPEHOCUTh 3HAHUSA B II03HABATEIBHYID M MPAKTUYECKYHO OOJacTH
KU3HEIEATEIIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE UJIEH, IPEIaraTb OpUTMHAIbHBIE TOIXO0/IbI M PELICHHUs], CTABUTH
poOJIeMBI U 3a/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PELIECHUS.

Pab6ora ¢ undopmanmueii:

OPUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHHMKAX HWHMOpMaiuu (TeKcTe y4eOHOro
ocoOusi, HAyYHO-TIOMYJISIPHOM JIUTepaType, OUOJIOTHYECKUX CIOBAPSIX U CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B VHTEepHeTe), aHaIM3upoBaTh HH(POpPMAIIUIO
pa3IMYHBIX BUJOB U (POPM Ipe/ICTaBIICHUS, KPUTUYECKH OIIEHUBATDH €€ JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;

(dbopMyIHpOBaTH 3aMPOCH] U MPUMEHSTh PAa3JIMYHbIE METO/IbI IIPU MTOMCKE U 0TOOpE
Oounonornyeckor nHGoOpMaIi, HEOOXOUMOM JIJIsl BHITIOJIHEHUS YUEOHBIX 3a/a4;

npuoOpeTaTh  ONBIT  HMCIHOJB30BaHUS  WH(OOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHU, COBEPIICHCTBOBATh KYJbTYPY AKTHBHOTO HCIOJIb30BaHUS PA3ITHMYHBIX
MTOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BEIOMPATh ONTUMAIbHYIO (DOpMY MpecTaBIECHUs OMOIOTMYECKOM
uHdopmaruu (cxembl, rpaduky, TUarpaMMbl, TAOIHIIBI, PUCYHKU U JIPYTOE);

HCIIOJB30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEICTBA MPU pabOTe ¢ OMOJIOTUUECKOM
uHdopMaIuen: TPUMEHSITh XUMHYECKUE, (PU3UYecKre M MaTeMaTHYeCKHe 3HAKU U
CUMBOJIbI, (OpMYyJibl, aOOpeBUaTYpy, HOMEHKIIATYPY, UCTI0JI30BATh U MPE0OPA30BLIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUS W 3aIWTHl WHGOpPMAINHA, WHPOPMAITMOHHOM
0€30I1acCHOCTH JIMYHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE Y4eOHbIC ACCTBUS
OO0wmenne:

OCYIICCTBIIATL KOMMYHHKAIlUKM BO BCEX C(l)ean JKNU3HHU, AKTHBHO Y4YaCTBOBATb
B JMaJIOT€ WM JUCKYCCHMH TIO CYILECTBY OOCyKgaemMol TeMbl (yMEHHE 3a/1aBaTb
BOITIPOCKI, BEICKA3BIBATL CYKACHHUA OTHOCUTCIBbHO BBIITOJIHCHUSA npeﬂnaraeMoﬁ 3aJga4u,
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YYUTBIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIIMKM JAPYTUX YYACTHUKOB JTUAJIOTA WM
JIUCKYCCHUN);

pacmo3HaBaTh HEBEpOANbHBIE CpeACTBAa  OOIIEHHWS, IMOHUMATh 3HAYCHHE
COITMAILHBIX 3HAKOB, IMPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CUTYyallud, yMeTb
CMATYaTh KOH(PIUKTH U BECTH TIEPETOBOPHI;

BJIAJIETh PA3JIUYHBIMU CHOocOOaMH OOIIEHUS M B3aWMOJICHCTBUS, TOHUMATh
HaAMEPEHHS JIPYTUX JIIOJACH, MPOSBIATh YBAXKUTEIbHOE OTHOIICHHE K COOCCETHUKY W
B KOPPEKTHOU popMme HopMyTupOBaTh CBOM BO3PAKCHHUSI,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3bIKOBBIX
CPEACTB.

CoBMmecTHAasI 1eATEJIBHOCTD:

ITOHUMATh U UCII0Ib30BaTh NPEUMYILECTBA KOMAaHHON U MHANBUIYAJIbHON paOOThI
IIPU PEIICHUU OMOJIOTHYECKON Mpo0OIeMbl, 000CHOBBIBATH HEOOXOJUMOCTh TPUMEHEHUS
IpyNIoBbIX (JOpPM B3aUMOJCHCTBUS MPU PELLICHUN YUEeOHOMN 3a1auu;

BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JEHCTBUM ¢ YYETOM OOLIMX UHTEPECOB
¥ BO3MOKHOCTEHN KaKJIOT0 YI€HA KOJUIEKTHUBA;

IIPUHAMATh LEJI COBMECTHOM JEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JEHCTBHUS 110 €€ JOCTHKEHUIO: COCTABIIATH IIJIaH IEUCTBUM, PACIIPEIEIIATH POJIA C YUETOM
MHEHUI YYaCTHHKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM padOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa M KaXKJOTO yYaCTHMKAa KOMAHJbI B OOIIMIi
pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

peaaraTtb  HOBBIE IIPOEKTHI, OLICHUWBATh MACU C IO3ULIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATH ITIO3UTUBHOE CTPATErHYECKOE MTOBEICHUE B PA3JIMYHBIX CUTYaLUsX,
MPOSIBJISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

PeryasiTuBHbIe YHUBepCaJbHbIE Y4eOHbIE JHelCTBUS
Camoopranusamnus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUWA JJIS BBIABJICHUS MPOOJIEM M WX PEIICHUs
B KU3HEHHBIX U YYEOHBIX CUTYaIIHSIX;

BBIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 11€JIE€BbIE U CMBICIIOBBIC YCTAHOBKH B
CBOUX JIEUCTBUSX U MOCTYIKAaX MO OTHOIICHUIO K KUBOU MPUPOJIE, CBOEMY 37I0POBBIO U
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  TIO3HABATEIBHYIO JEATEIbHOCTh, BBISBIISATH
npoOJsieMbl, CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 0O0pa30BaTEILHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHHUS TPOOJEeMbl C y4ETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATNIOUYTCHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYaIIUsSIM;

pacuupsATh paMK{ y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPENOYTECHUH;

JienaTh OCO3HAHHBIM BBIOOP, APrYMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHHE;
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OIIEHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBATH (DOPMUPOBAHUIO W TPOSIBICHUIO MIHUPOKON APYAUIIMU B Pa3HbIX
00NacTsAX 3HAHWM, IMOCTOSHHO TMOBBINIATH CBOM 0Opa30BaTEIbHBIM U KyJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYaIllUsIM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb,
OILICHMBATh COOTBETCTBHUE PE3YJIbTATOB IEIISIM;

BJIQJICTh HABBIKAMHU ITO3HABATEIILHON PEQIIEKCHU KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUNA M MBICIUTENBHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMi, UCIOJIb30BATh
puEMBI pedICKCUA JIJIS OIICHKU CUTYAIINH, BHIOOPA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTHI JIPYTUX MPU aHAJIU3E PE3YyJIbTAaTOB JEATEIbHOCTH.

IIpunsaTHe ceds U APYrUx:
MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA,
PUHUMATh MOTHUBBI U apTYMEHTBI IPYTHUX MPU aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MIPaBO JAPYTIUX HA OLIUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHsbie pe3yabTaThl ocBoeHHs mporpammbl COO no Ouonoruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT cHenuduueckue st yueOHoro mnpeamera «buosorusp» HayyHble
3HAHMS, YMEHHUS M  CIOCOObl  JCHUCTBMM 1O  OCBOEHHUIO, HHTEPIpPETALUH
U TpeoOpa30oBaHUIO 3HAHWM, BHUABI ACSITEIIBHOCTU MO MOJYYEHUIO HOBOTO 3HAaHUSA U
OPUMEHEHUIO 3HAHUW B pa3JIMYHBIX YYEOHBIX CHUTyalusiX, a TaKXe B pPEabHBIX
KU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C Owuonorueid. B mporpamme mnpeaMeTHbie
pe3yabTaThl IPEACTaBICHbI 10 TOAaM 00yUYeHHS.

[IpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO IIpeamera «buoiorus» B 10 kiaacce
JIOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUU O MECTE U POJIU OMOJIOTHH B CUCTEME HAYYHOT'O 3HAHUS
€CTEeCTBCHHBIX HayK, B (POPMHPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa U HAYYHOTO MHUPOBO33PECHHS, O BKJIQJE€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHMOJIOTHM, (PYHKIMOHAIBHOW TIPaMOTHOCTH  YeJIOBEKa
JUUISL peIlICHUS )KU3HEHHBIX 3a]1a4;

YMEHUE PacKpbIBaTh COACPKaHUE OUOJOTUUECKUX TEPMHUHOB U TOHSTHUN: KU3HB,
KJIETKa, OpraHu3M, MeTa00Iu3M (0OMEH BEIIECTB M MPEBPAICHUE YHEPTHH ), TOMEOCTa3
(camoperynsiuus), YpOBHEBas OpraHu3alus >KUBBIX CHUCTEM, CaMOBOCIPOU3BEICHUE
(penpoayKIius), HACJIEeICTBEHHOCTh, U3MEHUHUBOCTh, POCT U Pa3BUTHUE;

yMEHUE u3JlaraTb  OWOJIOTMYECKHE Teopun  (KJIETOYHas, XPOMOCOMHas,
MyTAaIlMOHHAsI, IIEHTPaIbHAS JI0TMa MOJICKYJIApHOUN Ouosorun), 3akoHsl (I'. Mennens,
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T. Moprana, H.I1. BaBwioBa) u yueHust (0 IEHTpax MHOTO0Opa3usi U MPOUCXOKACHUS
KyJapTypHbIX pactenuit H.MA. BaBunoBa), onpenenarb rpaHuilbl UX TPUMEHUMOCTH
K JKHBBIM CUCTEMAaM;

YMEHHE BIAJCTh METOJaMH HAyYyHOTO IIO3HAHUS B OHOJOTHH: HAOIIOJCHHE
U OIMCAaHHWE >XUBBIX CHUCTEM, IMPOLECCOB U SIBJICHUW, OpPraHU3AlUs U MPOBEICHHE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIIBH)KEHHE TUIIOTE3bl, BBISIBIICHUE 3aBUCHMOCTH
MEXIY MCCIEIyEeMbIMU BEJIIMYMHAMHU, OOBSICHEHUE TMOJYYEHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAaHHBIX HAayYHBIX IOHATHH, TEOPUM M 3aKOHOB, YMEHHE JENaTh BBIBOIBI
Ha OCHOBAaHHUH MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHbIC IIPU3HAKH BHUPYCOB, KJIETOK MPOKApPHOT
U DYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
MpOLIECCOB: OOMEHa BEIIECTB W TNPEBpAILEHUS SHEPIMH B KiEeTKe, (OTOCHHTE3a,
MJIACTUYECKOTO u HSHEPreTUYECKOTO oOMeHa, XEMOCHHTE3A, MHTO34,
Meii03a, OIUIOAOTBOPEHUS, Pa3MHOKEHMS, WHIWBHUAYaJbHOIO pAa3BUTHS OpraHU3Ma
(oHTOTEHER);

yMEHUE TMPUMEHATHh TIOJyYCHHbIC 3HAHUS i1 OOBICHEHUS OHOJOTHYECKUX
MIPOIIECCOB U SIBJICHUH, JJISl PUHATHUS NPAKTUYECKUX PEIIEHUN B MOBCEAHEBHOW KU3HU
C LIeNIbI0 00ecneueHus: 0€30IaCHOCTH CBOETO 3/I0POBbS U 37J0POBbsI OKPY>KAIOILUX JIO/IEH,
COOJIIOJICHUST HOPM TpPaMOTHOIO TIOBEJEHUS B OKpYXKAIOIIeH NpUPOJHON cCpene,
MOHMMaHUE HEOOXOJUMOCTH HUCIOJIb30BAHUS JOCTHXKEHUNM COBPEMEHHON OMOJIOTHU U
OMOTEXHOJIOTUM JIJIsl PAIIMOHATILHOTO MPUPOIONOIH30BAHUS;

yMEHHUE peliaTh JIEMEHTApHbIE TCHETUYECKUE 3a7a4l Ha MOHO- U JIUTHOPUIHOE
CKpEILIMBaHUE, CILEIIEHHOE HAacleOBaHUEe, COCTaBIIATh CXEMbl MOHOTHOPHIHOIO
CKpEILMBaHUs JJIsl TPEeACKAa3aHUsI HACJIeI0BaHUs MPU3HAKOB Y OPTaHU3MOB;

yYMEHUE BBINOIHATE TA0OPATOPHBIE U TIPAKTUYECKUE pabOThI, COOMIOAATh MpaBUiia
npu paboTte ¢ ydeOHBIM U Ja00paTOPHBIM 000PY1I0BaHUEM;

YMEHHE  KPUTHYECKH  OIEHHMBaTh M  HHTEPIPETUPOBATH  HUH(POPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMsl, BKIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3IUYHBIX
MCTOYHHUKOB (CpeIcTBa MAaccOBOM HH(OpMalUK, HAY4YHO-MOMYJSPHBIE MaTepUallbl),
ATUYECKUE aCMEeKThl COBPEMEHHBIX MCCIEAOBAaHUNA B  OHMOJOTUM, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIECHMS, 00001Iast
OMOJOTHYECKYI0 MH(POPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCHOJIB30BATh
MOHSATUIHBIN anmapat OMOJOTHH.

[IpeameTHbie  pe3ynbTaThl  OCBOEHUs ydeOHOro mpenmera  «buomorusy
B 11 Kki1acce 10KHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUU B CHCTEME HAYIHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOW ECTECTBEHHO-HAYYHOU KapTHHBI
MHpa ¥ HAyYHOTO MHPOBO33PEHHUSA, O BKIIAJE POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
OWONOroB B pa3BUTHE OWOJOTUM, (PYHKIIMOHAIBHOW TPAMOTHOCTH  YeJIOBEKa
JUTSL peIIeHUs )KU3HCHHBIX 3a71a4;
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yMEHHUE pPaCKphIBaTh COJAEpKaHWE OWOJOTMYECKUX TEPMHUHOB M TOHSTUH: BUJ,
MOMYJSANS, TeHOMOHA, SBOJIONMS, JBIKYIIHE CHIbl ((aKTOphI) 3BOJIOINH,
MPUCIIOCOOJICHHOCTh  OPTraHMW3MOB, BHUA000pa30BaHUE, HSKOJIOTHMUYECKUE (HaKTOPHI,
HKOCUCTEMA, MPOJIYIEHThI, KOHCYMEHTBI, PEAYLEHTHI, IIENU MUTAHUS, DKOJIOTHUYecKas
nupamuaa, OMoreoreHos3, onocdepa;

yMEHHUE Hu3JiaraTh Ouoyiormueckue Teopuu (dBodtouMoHHas Teopus Y. [lapBuHa,
CHUHTETUYECKAasi TEOpHsl SBOJIOIHMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxonctBa K.M. bopa, depenoBaHusi TJaBHBIX HaNpaBICHUW M TyTEH HBOJIOIUU
A.H. CesepuioBa, yuenus o 6uochepe B.M. BepHaackoro), onpeaensatb rpaHUIbl UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BJIaJ€Th METOJAaMH HAy4YHOTO I[IO3HAHHUS B OWOJIOTMH: HAONIOJCHUE
U OMHCAHWE J>XHUBBIX CHUCTEM, TPOIECCOB W SBICHWUW, OpraHU3AlMs W IMPOBEICHUE
OMOJIOTHYECKOTO SKCIEPUMEHTA, BBIIIBIDKCHHE TUIIOTE3bI, BBIIBICHHWE 3aBUCHMOCTH
MEXIY HCCIEIyeMbIMU BEIIMYMHAMHU, OOBSICHEHUE TMOJIYYEHHBIX pE3yJbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX IOHSATHH, TCOPUH M 3aKOHOB, YMEHHE J€JaTh BBIBOJBI
Ha OCHOBAHMH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICTSATH CYNIECTBCHHBIC MPU3HAKN CTPOCHUS OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJISAIWA, MPOAYIEHTOB, KOHCYMEHTOB, PEIyICHTOB, OHMOTCOIICHO30B U
HKOCHCTEM, OCOOEHHOCTH MPOIIECCOB: HACIEICTBEHHON M3MEHUMBOCTH, €CTECTBEHHOIO
oTO0pa, BU1000pa30BaHusl, IPUCIOCOOIEHHOCTU OPTaHU3MOB, AEHCTBUS KOJIOTHYECKUX
(GbakTOpOB Ha OpraHU3MbI, TMEPEHOCA BEIIECTB M IOTOKA JHEPTrUU B IKOCUCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHHUI B YKOCUCTEMAaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U
OMOreoXMMHUUYECKUX IIUKIIOB B Onocdepe;

yMEHUE TPUMEHATHb TOJYyYCHHbIE 3HAHUS [JII OOBSICHEHUS OHOJIOTHYECKUX
MIPOIIECCOB | SBJICHUM, JIJISl IPUHATHS TMPAKTUICCKUX PEIICHUA B MIOBCETHCBHON JKU3HU
C LeJIbI0 o0ecnieueHust 0€30IacHOCTH CBOETO 3/I0POBbsI U 3710POBbsI OKPY’KaOIUX JIFOJIEH,
COOJIIOJICHNST HOPM TpPaMOTHOTO TIOBEJEHUS B OKpYXKAIOIIEH NPUPOIHON Cpele,
MOHMMaHNE HeOOXOUMOCTH HUCIIOJIb30BAHUS TOCTHKEHUI COBPEMEHHOW OMOIOTHH IS
PaIMOHAIBHOTO TTPUPOIOTIOIH30BAHNUS;

yMEHHUE peliaTh dSJIEMEHTapHbIe OHOJOTUYECKHE 3aJlayd, COCTAaBISTH CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTeMax (IIeNU MUTaHus);

YMEHHE BBITIOJIHATH 1a00paTOpHBIE M MPAKTHUECKHE pabOThI, COOMIOAATH MpaBUia
npu paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PY1I0BaHUEM;

YyMEHUE  KPUTHYECKH  OIICHMBATh W  HHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIEpPKaHMS, BKIIOUAIOIIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3THMYHBIX
MCTOYHUKOB (CpelCcTBa MAaccOBOM HH(OpMAaLMM, HAYYHO-MOMYJSPHBIE MaTepUalbl),
paccMaTpuBaTh II100ATBHBIC YKOJIOTHYECKHE MTPOOJIEMbI COBPEMEHHOCTH, JOPMUPOBATH
110 OTHOIICHHIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIeHus, 0000mas
Ouonornueckyo MHPOPMAIMIO U3 HECKOJBKHUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmapat OMOJOTHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Haumenosanue
Ne KommaectBo OCHOBHBIE BUIBI 1EITEIILHOCTA
pa3ziesioB U TeM [TporpammHoe conepxanue
/o 4acoB 00yJarommxcs

y4eOHOTO MpeaMeTa

Tema 1. buoJsiorust kKak Hayka

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBsi3u OMOJIOTUH PackpsiBaTh coziepkaHuEe TEPMUHOB U
HayK C OOIIECTBEHHBIMH, TEXHUUYECKUMU 1 TOHSITHM: HAYYHOE MUPOBO33PEHUE,

JIPYTrUMU €CTECTBEHHBIMU HayKaMHu, Hay4Has KapTHHA MHPa, HayIHBIH METOJ,
¢unocodueii, penuruen, STUKOM, T'HIIOTE3a, TCOPHs, METOMBI
3CTETHKOM U paBoM. Pos Guonoruu HCCICAOBAHUA.
B (hOPMHUPOBAHHH COBPEMEHHOI HAYIHOM XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
KapTuHbl MUpa. Cructema OMOIOTHYECKUX :ng\;EEEZHHHE;H;a?;ﬂg;% lernﬂc)jmu
HayK. pazzienbl OMOJIOTHUH B COOTBETCTBUE
Aemoncmpayuu: C OOBEKTaMH H3Yy4YCHUSI.
Hopmpemei 1. lapsun, I'. Menpen, HaspiBaTh BakHEMWIIME OTPACIIH
H. K. Konbuos, Jix. Yorcon n @. Kpuk. | 540 1orymeckux snanmit 3a/1a4H,
Tabnuywl u cxemwvi: «MeTOIbI TO3ZHAHUS crosme iepes Guonorueii XXI B.
KUBOU MIPUPOIBD»

1.2 | Mertoapl mo3HaHus 1 Metoabl NO3HAHUS )KUBOM ITPUPOIBI PackpsIBaTh conepaHue TEPMUHOB U

YKUBOU MPUPOIBI

(HabmroieHue, SKCIIEPUMEHT, OIKMCaHUE,
U3MepeHue, Kiaccupukanus,
MOJIEJIMPOBAHUE, CTATUCTHYECKAs
00paboTKa JTaHHBIX).

Hemoncmpayuu:

MTOHATUI: HAYYHBIA METOJI, METOBI
HCCIICIOBAHUS.

XapakTepu30BaTb OCHOBHBIC METObI
MTO3HAHMS )KUBOUW MPUPOIbI: HAOIOICHHE,
JKCIIEPUMEHT, ONKMCAHUE, U3MEPEHNUE,
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Tabnuywl u cxemvt: «MeTONBIHO3HAHUS
KUBOU TIPUPOIBI».

Jlabopamopnsie u npakmuyueckue
pabomur:

[Ipaktuueckas padora Ne 1.
«Vcnonbp30BaHuE pa3IMYHBIX METO/I0B
MIPU U3YYECHUH OMOJIOTMYECKUX
00BEKTOB»

KJ'IaCCI/I(bI/IKaHI/IH, MOJCJIMPOBAHHC,
CTaTUCTHUYCCKAsA 06pa60TI<a JaHHBIX

HToro uacosB 1o Teme

2

Tema 2. JKuBble cHCTEeMbI U

HX OpraHu3anus

2.1

buonornueckue
CUCTEMBI, IPOLIECCHI
Y UX U3yYECHUE

1

Kusbie cucTeMbl (OMOCUCTEMBI) KaK
IpeIMEeT U3y4deHus OMOJIOTHH.
OTnuyue )XUBBIX CUCTEM

OT HEOPTraHUYECKON MPUPOIBL.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHU OpraHU3aliid OMOCUCTEM:
MOJIEKYJISIPHBIN, OpraHOUHO-
KJICTOYHBIN, OPTaHU3MEHHBIH,
NOMYJISIIIUOHHO-BUIOBOM,
AKOCUCTEMHBIHN (OUO-T€OLEHOTHYECKHUH),
OouocdepHbIi.

Hayku, nzyqarominre OMOCUCTEMBI
Ha pa3HbIX YPOBHAX OpraHU3alluH.
Jemoncmpayuu:

Tabauysl u cxemovl: «OCHOBHbBIE
NPU3HAKU KA3ZHW», «Y POBHU

PackpbIBaTh cojiep;kaHuE TEPMUHOB U
MOHATHI: cucTeMa, OMOJIOTHYEeCKast
CHUCTEMA, DJIEMEHTBI CUCTEMBIL, CTPYKTYpa
OMOCHUCTEMBI, CBOMCTBA KUBBIX CUCTEM,
0oOMEH BelleCTB, pa3MHOKEHHUE, POCT,
pa3BUTHE, HACIIEACTBEHHOCTD,
W3MEHUYUBOCTb, Pa3Ipa)kUMOCTb,
JHEPro3aBUCUMOCTD, YPOBHHU
OpraHu3alvu KU3HU (OMOoCUCTEM).
XapakTepu30BaTh MPUHIIUIIBI
OpraHu3alii OMOCUCTEM: OTKPBITOCTD,
BBICOKAsl YIIOPSIAOYEHHOCTb,
CaMOpETYJISLUS, UEPAPXUYHOCTD.
[TepeuncnaTe yHUBEPCAIIbHBIE CBOWCTBA
YKUBOT'O: €IMHCTBO XUMHUUYECKOTO
COCTaBa, Pa3apaKUMOCTh, JBUKECHHUE,
rOMEO0CTa3, poCT U pa3BUTHE,
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OpTraHu3alyd KUBOUIIPUPOIBD».
Mogaenbp mosekynsl JJHK

HACJIEJICTBEHHOCTh, U3MEHUYUBOCTb,
ABOJIIONHSA (MIPUCIIOCOOICHUE

K U3MEHSIOLIUMCS YCIOBHSIM).
[IpuBoaAUTH MpUMEPHI OUOCUCTEM
Pa3HOTO YPOBHSI OpraHU3aluu U
CpaBHMBATh MPOSBICHHS CBOICTB
’KUBOTO Ha Pa3HbIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE IIPOLIECCHI,
poTeKaroume B OnocucTeMax:
O0OMEH BEIIECTB U MPEBPAILECHUE
HHEPrUH, CAMOBOCIIPOU3BEICHUE,
CaMOPETYJIALNS, PA3BUTHE.
Coburonath npaBmiia 0EpeskHOTO
OTHOIICHUS K KUBOW MIPUPOJIE

Hroro uacoB o Teme

1

Tema 3. XuMu4yeckuii cCOCTaB U CTPOEHUE

RJIETKH

3.1

XUMHUYECKUN COCTaB
KJeTku. Bona u
MHUHEPAITBHBIE COJIU

1

XHUMHUYECKUI COCTaB KIECTKH.
XHUMHUYECKUE 3JIEMEHTHI:
MaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Bopa u MmuHepasibHbIE BellleCTBA.
OYHKIMY BOABI U MUHEPATBHBIX
BEIECTB B KieTKe. [lonnep:xanne
OCMOTHYECKOro OanaHca.

JHemoncmpayuu:
Juacpammur: «PacupeneneHue

XUMHUYECKHUX BJIEMEHTOB B HE)KMBOM
IIpHUPOIALC», «PaCHpe,HCJIGHI/IC XHUMHUYCCKHUX

PackpbIBaTh colepkaHne TEPMHUHOB

Y TIOHSITHIA: 3JIEMEHTBI-OMOTEHbI,
MaKpO3JIEMEHTBI, MUKPOJJIEMEHTHI;
MUHEpaJIbHbIE BEIIECTBA, MOJIEKYJIA
BOJIbl KaK JIUIOJb, BOAOPOIHbBIE CBSI3U;
ruApoduIbHBIE U THIPOPOOHBIE
BELIECTBA.

Jloka3bIBaTh €IMHCTBO 3JIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOMCTB >KHBOTO.
Pacnipenensite XUMHUYECKHE IEMEHTBI
110 TPyIIaM B 3aBUCUMOCTH
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3JIEMEHTOB B )KUBOU MPUPOJIEH.
Tabauyvt u cxemol: «llepuoanyeckas
Ta0INIa XUMHUYSCKHUX DJIIEMEHTOBY,
«CTpOEHUEMOJIEKYJIbI BOJBD)

OT KOJIMYCCTBCHHOTO IIPCACTABUTCIILCTBA
B OPTaHHU3MC,; XapPaKTCPU30BATh POJIb
OTACIBHBIX 3JICMCHTOB.

BBISBIATE CBS3B MCKOY COCTAaBOM,
CTPOCHHUEM MOJICKYJIbI XUMHYCCKOT' O
COCIUHCHUA U €TO (bYHKLII/IﬂMI/I B KJICTKC

3.2 | benku. CocTaB u benku. CocTaB u cTpoeHue OEIKOB. PackpeiBaTh copep:kaHue TEPMUHOB U
CTpOE€HHE OENIKOB AMUHOKHUCIIOTBl — MOHOMEPBI OEJIKOB. HNOHATUM: OEJIKH, TTOJUMEPBI, MOHOMEDHI,
He3amenumeble 1 3aMeHUMBbIE AMUHOKUCJIOTHI, IENTUAHAS CBS3b,
AMUHOKHCIIOTBI. AMUHOKHUCIOTHBIN MOJIUTIETITUT, IEHATYpaLUs.
COCTaB. YPOBHU CTPYKTYphl O€IKOBON Xapaktepu3oBaTh O€IKH KakK KJiacc
MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, OpraHUYECKUX COCTUHEHU;
TpEeTUYHAs U YETBEPTUYHAS CTPYKTYpa). | KIACCH(HUIUPOBATH UX IO CTPOCHUIO
XVWMHUYECKHE CBOMCTBA OEIIKOB. (rmoOynsipuble U GUOPHILISIpHBIE OEIKN),
buonornueckue GyHKIMH OEIKOB. NEPEUNCIIATh U XapaKTepU30BaTh
Hemoncmpayuu: byHKIUM OEIKOB
Tabnuywvl u cxemol: «CTpoeHue
MOJIEKYJIbI OEJIKaY.
Obopyodosanue: CBETOBOW MHUKPOCKOIIL,
MUKpPOIIpenapaThl
3.3 | depMeHTHI — DepMEeHTHI — OMOJIOTHYECKUE PackpeiBaTh coaepkaHue TEPMUHOB U
OHoJOorn4YecKue KaTaJIn3aTOPEI. MOHATHI: EepMEHTBI, aKTUBHBIN LIEHTD,
KaTaJln3aTophbl CrpoeHue (hepMeHTa: aKTUBHBIN LIEHTP, | CyOCTpaTHas CelU(PUIHOCTD,

cyOcTpaTHast cierupuIHOCTb.
Kodepmentsl. Buramusl.
Otnuuus hepMeHTOB

OT HEOPTaHUYECKUX KaTaJIn3aTOPOB.

Ko epMeHTHI, OCITKHN-aKTHBATOPHI 1
OEJIKU-UHTUOUTOPHI.

VYka3pIBaTh OTINYUS (DEPMEHTOB

OT HEOPraHWYECKHUX KaTaJlu3aTOPOB.
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Jemoncmpayuu:

Tabauywl u cxemvi: «CTpoeHue
dbepMeHTay.

Obopyodosanue: 000pya0BaHNE
JUISl IPOBEICHUS HAOII0ICHUH,
M3MEPEHNN, DKCIIEPUMEHTOB.
Jlabopamopnsie u npakmuueckue
pabomul:

Jlabopatophas paborta Ne 1. «3yyenue
KaTaJIMTUYECKON aKTUBHOCTU
(epMeHTOB (Ha IpUMEPE aAMHJIa3bl
WIM KaTalla3bl)»

OOBICHATH POJIb (PEPMEHTOB

B ()YHKITMOHUPOBAHHUH JKUBBIX CHCTEM,
B IIPOMBILIUICHHOCTH, B MEJIULIUHE,

B MMOBCETHEBHOW JKM3HH YEJIOBEKA

34

VrineBoasl. JIunuuel

VYrieBoasl: MOHOCaxXapu/bl (TIOKO34,
pub03a 1 Ae30Kkcuprud03a), Tucaxapubl
(caxapo3a, TJakTO3a) ¥ MOJIUCaXapUIbl
(KpaxmaJ, IITUKOTEeH, LEIUTI0103a).
buonornueckue GpyHKINUN YTIEBOAOB.
JIunuapl: TPUTIIULIEPUIBI,
dbocdonunu b, CTEpOUIbI.
IM'unpodunbHO-THIPOPOOHBIE CBOKCTBA.
buonornueckue QpyHKITUN JIUTTHIOB.
CpaBHeHue yriieBOA0B, OCJIKOB U
JUIHUAO0B KaK UCTOYHUKOB DHEPTHH.
Hemoncmpavuu:

Tabnuywl u cxemvl: KYTICBOABIY,
«JInmmaey.

Obopyodosanue: 000pyI0BaHUE

PackppiBath copepkaHue TEPMUHOB H
MOHSTHI: YTJIEBOJIbI, MOHOCAXaPU/IBI,
JTUCaXapu/Ibl, TOJMCaXapuabl, TITFOK03a,
prbo3a, Ae30Kkcupubdo3a, caxaposa,
JaKTO3a, MaJIbTO3a, IIEeJUTI0NI03a
(kmeTyaTka), Kpaxmai, IITMKOTeH;
JUTUABL, TPUTTUIEPUABI (KUPBI, Maca),
dhochonmumnubl, CTEpOUIbI.
XapaKkTepru30BaTh YIIICBOIbI, JIUITH]IBI
KaK KJIACCOPTAaHUYECKUX COCTMHCHHM.
KnaccudumupoBath yriieBoO bl U JIATTHIBI
M0 CTPOCHUIO; IEPEUUCIISITh PYHKITUN
YTJIEBOJOB M JIUTHIOB.

CxeMaTnyecku u300pakaTh CTPOCHUE
MOJIEKYJI YTIIEBOIOB, JIUTTHIOB
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JUI IPOBEICHUS HAOIIOACHUM,
U3MEPEHNN, JKCIIEPUMEHTOB

3.5 | HyknenHoBbIe Hyxknennossie kucnorsl: JJHKu PHK. PackpbiBaTh conepxaHue TEPMUHOB U
KUCIOTBL. AT® Hyxkneoruabl — MOHOMEDBI MIOHSATHHN: 1€30KCUPUOOHYKIICHHOBAS
HYKJIEMHOBBIX KHCJIOT. CTpOEHHE U kucnota (JIHK), pubonykiiennonas
¢byukuuu JJHK. Ctpoenue u pyHkuuu kucinora (PHK), nykneotun,
PHK. AT®: ctpoenue u GyHKIUU. [OJIMHYKJICOTUIHAS LIEIb
Hemoncmpayuu: (MOMUHYKICOTH]T), KOMILJIEMEHTAPHOCTb,
Ilopmpemui: JIx. Yorcon, ®@. Kpuk, ¢ynkuuu JIHK (xpanenue u nepegayda
M. Yunkunc, P. ®pankiu. HACJICJICTBEHHOW MH(pOpMAIUH); BUIbI
Tabauyvl u cxemol: PHK (undopmanmonnas, TpaHcopTHasl,
«Hyxnennossie kucnotsr; JJHK, pubocomanbHas); ageHo3uHTpudocar
«buocuntes 6enka», «CtpoeHue (AT®D), makpospruyeckasi CBA3b.
MoneKyiabl ATD». XapakTepu3upoBaTh HYKJIEUHOBBIC
Obopyoosanue.: CBETOBOW MUKPOCKOIL, KHUCJIOTHI KaK XUMHYECKUE COSTUHECHUS 1
MUKpOTIpenapaThl HOCHUTEJIN HACIEICTBEHHON
uH(popmaIuu.
OtMmeuaTh 0COOEHHOCTH CTPOEHUS
MOJIEKyJI HykienHOBbIX kucioT (JHK,
PHK) u AT®.
CxemaTudecku n300pakaTb CTPOCHUE
HYKJIEOTUJIOB, MOJIEKYJI HYKJIE€UHOBBIX
kuciaor, ATD
3.6 | ctopust 1 METOIBI [{uronorust — HayKa O KIIETKE. PackpbiBaTh conepxaHue TEPMUHOB U

U3YUYCHHUSI KIIETKHU.
Kierounas reopus

Knerounas teopust — npumep
B3aUMOJICHCTBUS U U (PaKTOB
B HAYYHOM I1O3HAHHH.

MTOHATHUM: KJIETKA, IUTOJIOT U,
PacKpbIBaTh COJIEPKAHUE MOJOKEHUN
KJIETOYHOW TEOPHUH.
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Metoabl n3ydeHus: KIETKH.
Jemoncmpayuu:

Ilopmpemur:

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

M. lIneiinen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOII,
MUKpOMpenapaThl paCTUTEIbHbIX,
KUBOTHBIX NOAKTEPUAIBHBIX KIIETOK;
PUCYHKHU ¢ MUKpoQoTorpadusimu

KJICTOK, MMOJYYCHHBIC C IIOMOIIbIO
CBCTOBOI'O M 3JICKTPOHHOI'0O MHUKPOCKOIIA

[lepeuncnarh U XapakTepU30BaTh
OCHOBHBIE€ METO/Ibl U3YUECHUS KIICTKHU:
(IpUrOoTOBIIEHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOIIPOBAHUE,
1EeHTpUyTUPOBAHUE, KYTIbTHBUPOBAHHE
KJIETOK U TKaHEM )

3.7

Kietka
KaK I1eJIOCTHAas
JKMBasA CUCTEMA

Kietka kak nenocTHas xKuBasi CUCTEMA.
OO0mre MpuU3HaKU KIETOK: 3aMKHYTast
HapyxHasi MemOpaHna, monekyisl JJHK
KaK TeHETUYECKUI amnmapar, CucTeMma
cuHTe3a Oenka. TUIbl KJIETOK:
3YKApPUOTHUYECKas U IIPOKAPUOTUYECKASL.
Oco0EeHHOCTH CTPOCHUS
MPOKAPUOTUYECKOUN KIIETKHU.

Knerounas crenka 6aktepuii. CtpoeHue
AYKapUOTUYECKOU KIeTKH. OCHOBHBIE
OTJIMYHUS PACTUTEIBLHOW, )KUBOTHOMN U
rpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYpbI — KJIIETOYHAS CTCHKA,
TJIMKOKAIHUKC, UX (PYHKITUH.
[Ina3maTudeckas MeMOpaHa, €€ CBOMCTBA
U QYHKITHH.

PackpriBaTh copepxkaHre TEPMUHOB U
MOHATUMN: KJIETKH (SyKapuOTHUYECKa,
POKAapUOTUYECKasT), MJIa3MaTH4eCcKast
MeMOpaHa (r1azManeMma), IITMKOKaIUKC,
TPAHCIIOPT BELIECTB (I1aCCUBHBIM,
aKTHBHBIN ), HIOUHUTO3 ((paromuTos,
MUHOLIUTO3), 9K301IUTO3, KJIETOYHAs
CTEHKa, HYKJICOU/I.

CpaBHUBaTh MKy COOOM
DYKApUOTUIECKUE U TPOKAPHOTUICCKHE
KJIETKH; OTMEYaTh CXOJICTBO U PA3IUYHUSL
B CTPOCHHUH KJIETOK OaKTEepUH,
’KUBOTHBIX, PACTCHUN U TPHOOB
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Jemoncmpayuu:

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

T. llIBann, M. IlIneiaen, K. bap,

P. Bupxos.

Tabauywvl u cxemwvr: «CTpoeHHE
AYKapUOTUYECKOU KIETKN», «CTpoeHne
KUBOTHOM KJIETKN», « CTpOEHHE
PaCTUTENIBHOU KIETKN», «CTpoeHue
MPOKAPUOTUYECKOU KIETKH.
Obopyodosanue: CBETOBOH MUKPOCKOII,
MUKpOTpenapaThl paCTUTEIbHbIX,
KUBOTHBIX M OAKTEPUATILHBIX KIIETOK

3.8

Crpoenue
AYKaApUOTUYECKOMN
KJIETKH

[luTorutazma u ee opraHouIbI.
OnnoMeMOpaHHBIC OPTaHOU bl KIICTKH
OIIC, annapart ['onbaKu, TU30COMBI.
[TosmyaBTOHOMHBIE€ OPTaHOUABI KJIETKH:
MHUTOXOHJIPUH, TIACTHU/IBI.
[Ipoucxox1eHne MUTOXOHJIPUN U
iacTua. BuaeimimacTu.
HememOpanHbie opraHoOuAbI KICTKU:
pHUOOCOMBI, KJICTOUHBIN IIEHTP,
LEHTPUOJ U, PECHUUKH, )KTYTUKHU.
@OyHKIUA OPTraHOUJIOB KJIETKHU.
BxiroueHus.

S po — perynsaTOpHBIN UEHTP KIETKH.
CrtpoeHue siipa: siiepHasi 000J104Ka,
KapuoIuiasMa, XpOMaTHH, IPBIIIKO.

PackppiBath copepkaHue TEPMUHOB H
MOHATHI: [IUTOIIa3Ma, OPTaHOUIbI,
sHjomIazMartuyeckas cethb (DOI1C),
anmapat ['oJbKu, TM30COMBI, BAKyOJIb,
MUTOXOHPHH, TIACTHIBI (XJIOPOTLIACTHI,
XPOMOILIACTHI, JICHKOIIJIACTHI),
puOOCOMBI, MUKPOTPYOOUKH, KJIECTOUHBIH
HEeHTp (LIEHTPOCOMa), PECHUYKH,
KT'YTUKH, BKITIOUEHUS, PO, SAepHas
000J104Ka, Kapuoruia3mMa, XpoMaTHH,
STPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOCHUE FYKAPUOTHUECKOM
KJIETKH MO0 U300pKEHUSIM U

Ha MUKpOTpenaparax;
KJIaCCU(PUIIMPOBATH OPTAHOUIBI
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XpoMocoMBl. TpaHCIIOPT BELIECTB

B KJIETKE.

Jemoncmpayuu:

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

T. llIBann, M. IlIneiaen, K. bap,

P. Bupxos.

Tabauysl u cxemovr: «CTpoeHue
AYKAPUOTUYECKOMN KIETKN», «CTpoeHUE
KUBOTHOU KJIETKW», «CTpoeHune
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKUY,
«CtpoeHue sapa KIETKN.
Obopyodosanue.: CBETOBOH MUKPOCKOII,
MUKPOIIPENapaThl PACTUTEIbHBIX U
YKUBOTHBIX KJIETOK.

Jlabopamopnsie u npakmuueckue
pabomol:

Jlabopatopnas paborta Ne 2. «3yuenue
CTPOEHHSI KJIETOK PACTEHUH, )KUBOTHBIX U
OakTepuii MoJ; MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIpENnapaTax U UX OMNHCAHUEN

B 3aBUCHMOCTH OT OCOOCHHOCTEN MX
CTpoeHHs (0OJTHOMEMOpaHHBIE,
JIByMEeMOpaHHbIC, HEeMEMOpaHHBIE);
OMKCHIBATh (DYHKIMH KaXKIOTO
OpraHou/ia B KIIETKE.
XapakTepu3oBaTh KJIETOYHOE SIIPO KaK
MECTO XpaHEHUs, nepenayn (yIBOCHHE
XpOMOCOM) U pealin3aluu
(TpaHCKpUIIIIKS ) HACJIEICTBEHHON
MH(}OpMALUHU KIIETKH.

[lepeuncraTh 1 OMMMCHIBATH KOMITOHEHTHI
a5pa U uX QyHKINHY;

CxeMaTtnyHO U300paxaTh CTPOEHUE
PACTUTENBHOU U )KUBOTHOM KJIETKHU.
OOBICHATH OMOJIOTMYECKOE 3HAUCHHE
TPaHCTIOPTa BEUIECTB B KJIETKE

Htoro yacos 1o teme 8

Tema 4. /KuznenesaTeJIbHOCTH KJIETKH

4.1 | OOmeH BemecTs. 2 OOMeH BelecTB, UIH METa00IH3M. PackpsiBatTh conepxaHue TEPMUHOB U
IImacTuuecknit Accumunsanus (TIaCTHYSCKUI OOMEH) IMOHSTHUI: OOMEH BELIECTB U
oOMeH. POTOCHHTE3. U AUCCUMWISILUSA (3HEPreTUYEeCKU npeBpalieHre YHeprun (MeTadoIn3Mm),
XeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISIMS, TUIACTUYECKHUI OOMEH,
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nporecca metabonu3ma. Poib 3akoHOB
COXpaHEHUs BEIleCTBA U HYHEPTUU

B IOHMMaHUU MeTabonu3Ma. Tumsl
oOMeHa BEIECTB: aBTOTPOQHBIN U
rereporpodHbiid. Poias dhepmeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN
SHEPruu B KiieTke. DOTOCUHTES.
CaetoBas 1 TeMHOBas (a3bl
¢doTocunTesa. Peakuuu gporocunTesa.
OddekTuBHOCTh POTOCUHTERA.
3HaueHue POTOCUHTE3A ISl )KU3HU
Ha 3emie. BiusHue yCcaoBUAN Cpebl
Ha ()OTOCUHTE3 U CHOCOOBI MOBBIIICHUS
€ro MPOYKTUBHOCTHU Y KYJIbTYPHBIX
pacTeHU.

XeMOCUHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaU€HHE XEMOCHUHTE3a
JUIS )KM3HHU Ha 3eMIIe.
Jemoncmpavyuu:

Ilopmpemuwi: K. A. Tumupszes.
Tabauyvt u cxemol: «XJIOPOIIACT,
«@DOTOCUHTE3)

JTUCCUMUJISIIIUS, SHEPTETUYECKU 0OMEH,
dbotocunTes, GOTOIU3,
dbochopunupoBaHue, MEPEHOCUHK
MPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTE3, MPOIECCHI,
MMPOTEKAIOIINE B CBETOBOM U TEMHOBOU
dbaze.

BbISBIATH IPUYMHHO-CIIEJCTBEHHBIC
CBSI3M MEX/Ty MOTJIOMICHIUEM COJTHEUHOU
AHEPTUU XJIOPOPHUIITIOM U CHHTE30M
Mosekya ATO.

CpaBHUBATH UCXO/THBIC BEIIECTBA,
KOHEYHBIE MMPOAYKTHI U YCIOBUS
IIPOTEKAHMS PEAKLIMI CBETOBOM U
TEMHOBOH (ha3bl (HOTOCUHTE3A;
CpaBHUBaTh POTOCHHTE3 U XEMOCHUHTE3.
OnenuBarh 3HaYCHHE (POTOCUHTE3A U
XEMOCHHTE3a JIJIS )KU3HH Ha 3eMJie

4.2

DHEpPreTUYeCcKui
oOMeH

DHepreTuuecKuii 0OMEH B KJIETKE.
Pacmiennenue BemecTB, BRIJCICHUE U
AKKyMYJIMPOBaHUE YHEPTUH B KIICTKE.
DTansl SHEPreTUYECKOT0 OOMEHa.
I'mukosns. bpokenuen ero BUIbL.

PackpeiBaTh conepkanne TEPMHUHOB U
MOHSTHI: SHEPTETUUECKUI OOMEH,
TJIUKOJIN3, MOJIOYHOKHCIIOE OpOKEeHHE,
CIUPTOBOE OpOKEHHE, OMOTOTHYECKOe
OKHCJICHHE, KJIETOYHOE JIbIXaHHE,
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Kucnopoanoe okucienue, uim
KJIeTOYHOE AbixaHue. OKUCIUTETHHOE
dbochopunupoBanue. IPHEKTUBHOCTH
HHEPreTUUECKOro OOMeHa.
Jemoncmpayuu:

Tabauywl u cxemvl: « TUNBIIATAHUSY,
«MeTabomm3my», K MUTOXOHAPUS,
«JHepreTuyeckuii 0OMeH»

JTUCCUMUIISINUSA, (PEepMEHT.
XapakTepuzoBaTh OOMEH BEILIECTB U
MpeBpalleHue SHeprur (MeTad0IN3M)
KaK OJTHO UX CBOMCTB KHUBOTO.
[lepeuncnsatb 0COOCHHOCTH
MJIACTUYECKOTO ¥ SHEPTeTHUECKOTO
oOMeHa B KJIETKE; YCTaHABINBATh
B3aUMOCBSI3b MEKy HUMH.

Pazmmuate THIIEI 0OMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpOdHBIN.

OnuceIBaTh ATambl SHEPTETUYECKOTO
oOMeHa (TTOArOTOBUTEIBHBIH,
OECKUCIIOPOIHBINA, KUCIOPOIHBIN )

U CPAaBHHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh PEAKINH TJINKOJIH3a,
OpoKeHUsI, KJIIETOUYHOTO JbIXaHUS;
BBISIBIIATH IPUYMHHO-CJICCTBEHHBIE
CBSI3U MEXKY TJIMKOJU30M, KJIIETOUHBIM
JIbIXaHHUEM U CUHTE30M MOJIeKyl1 ATO.
CpaBHuBaTh 3¢ (HeKTUBHOCTh
OECKHUCIIOPOTHOTO U KUCIIOPOTHOTO
ITAroB

4.3

buocunres Oenka

Peaknuy maTpuyHOro CUHTE3A.
I'enetnueckas uadopmarus u JJHK.
Peanm3zanns renernueckon
nH(pOpPMaIIUU B KIETKE.

PackpbiBaTh conepxaHne TEPMUHOB
1 MOHATUN: T€H, TCHETUYECKUHN KO,
MATPUYHBIN CUHTE3, TPAHCKPUIIIMS,
TPaHCISALUS, KOJOH, aHTUKOJOH,
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['eneTnueckuil KOJ MEro CBOMCTBA.
TpaHCKpHUNIMSA — MATPUYHBINA CUHTE3
PHK. Tpancnsus — 6uocunres 6enka.
Otanbl TpaHcisiuu. KoaupoBanue
aMUHOKUCJOT. Posib pubocomB
OMocHuHTE3e OeiKa.

Hemoncmpavyuu:

Ilopmpemuwi: H.K. Konb1os.

Tabnuyst u cxemvi: «Ctpoenne JJHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE TEHAY,
«Cunres Oenkay, «Permmkarus JTHK,
«I'eHeTHUECKUN KOO .

Obopyodosanue: MOIEIN- aNITITUKAITIN
«Y nBoenue IHK u Tpanckpunuus»,
«bunocunTe3 OeIKay

pubocoma, lIeHTpasibHas 10TMa,
MOJICKYJISIpHAst OUOJIOTHSI.

OmnpenensTh CBONCTBAa TCHETUIECKOTO
K0J1a (TPUILIETHOCTD, OJTHO3HAYHOCTb,
BBIPOXKJICHHOCTh, YHUBEPCAILHOCTD,
HETIePEKPHIBAEMOCTb, HEIIPEPHIBHOCTH ).
OnuchIBaTh ATAIBl pealn3aluu
HACJICICTBEHHOM MH(POPMAIIUHU B KIICTKE.
CpaBHHMBATh peakiuyl MaTPUIHOTO
cunrezaMoniekyn PHK u Genka B kieTke

4.4

Hexnerounrnie
(bOpMBI KU3HU —
BHUPYCHI

Hexnerounsie GOpPMBI )KU3HU — BUPYCHI.
Hctopus OTKpHITHSI BUPYCOB

(. W. IBanoBckwit). OcobeHHOCTH
CTPOCHUS M ’KU3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrenuii,
KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIC
BUpycaMu. Bupyc ummyHoaedunura

yenoseka (BUY) — BozOyautens CI1M/la.

OOpaTHast TpaHCKPUIILIMS, peBepTasa u
unTerpasa. [lpodunakrrka
pacupocTpaHEHUsl BUPYCHBIX
3a00JIeBaHUH.

PackpoiBath coniepkaHre TEPMUHOB U
HOHSITUN: BUPYC, BUPYCOJIOTHUS, KaIllCUJ,
O0akTeprodar, BUpyc UMMYyHOJe(ULIUTA
yenoseka (BIIY), oHKOreHHbIE BUPYCHI.
XapakTepr3oBaTh BUPYCHI KaK
HEKJIETOUHYI0 (DOpMY KU3HH;
OCOOEHHOCTH CTPOCHUS U
KU3HECSATEIIbHOCTH BUPYCOB.
OnuceIBaTh )XU3HEHHBIN UK BUPYCOB
UMMYHOIC(PUITTA YEITOBEKa; pa3IniaTh
Ha pucyHkax BTM ((Bupyc TabauHoi
Mo3aukn), bakrepuodar, BIY.
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Jemoncmpayuu:

lopmpemuwi: J1. 1. IBaHOBCKUI.
Tabauyel u cxemvi: «Bupycoiy,
«bakrepnodarm»; «CtpoeHue u
*KU3HeHHbIN nuki supyca CIIN/a,
OaxTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarauTHas MOJI€JIb-alIIMKALIUs
«CtpoeHune KIeTKn»

OO6O0CHOBBIBATh U COOJTIOZATH MEPHI
PO IIIAKTUKA PacIpOCTpaHEHUS
BUPYCHBIX 3a00JIeBaHUI
(pecriupaTopHBIC, JKETyT0IHO-

KHIIICUYHbBIC, KJICIICBOM dHIIe(aHT,
BUY-undekius)

Hror

O 9aCOB II0 TCMC

6

Tema 5. Pa3MHoKeHHe M HHAUBUAYAJBHOEC pasBUTHEC OPraHuiMoB

5.1

JKu3HEeHHBIN UK
KJIETKU. [lenenue
KJIETKH. MUTO3

1

KneTounbli UK, MW )KU3HESHHBIN 1K
kietku. MaTepdasza u MuTos.
ITporeccel, mpoTekarorye B UHTepdase.
Permukanus — peakiys MaTpU4IHOTO
cunre3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIIONAHBIN U TarJIONJHBIN
XPOMOCOMHBIC HA0OPBI. XPOMATH/IBI.
[{uToNornYecKkrue OCHOBLI Pa3MHOKECHUS
Y UHJMBUAYaJILHOTO Pa3BUTHS
OpraHu3MoB. [[efleHne KJIETKU — MUTO3.
Craguu muto3a. IIpomeccsl,
MPOUCXOAIINE HA PA3HBIX CTAAUAX
MHTO3a. buonornyeckuii CMbICI MUTO34.
[Iporpammupyemasi rTuOEIb KISTKH —
aroITo3.

PackpeiBaTh coaep:kaHe TEPMUHOB U
MOHSTH: KJIIETOUHBIN ITUKJ, HHTep(da3a,
peayIUIMKALINS, XPOMOCOMA, KapUOTHII,
raruIOUAHBIN, JUTIJIONTHBIN
XPOMOCOMHBIN Ha0OP, XPOMATHU/IBI;
MHUTO3 €ro cTtaauu: npodasa, meradasa,
anagasza, Tenodasa.

OnuceIBaTh )KU3HEHHBIA UK KJIETKU;
MEPEUYUCIIATh U XapaKTepru30BaTh
MepUOAbl KJIETOYHOTO ITUKIIA,
CpPaBHUBATh UX MEXKTY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapHUOTHUIIOB OPraHU3MOB, CPABHUBATh
XPOMOCOMHBIEC HAOOPHI KIETOK.
CpaBHUBATh CTaIMUM MUTO3A.
PaznnyaTe Ha MUKpoOTIpenaparax
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Jemoncmpayuu:

Tabnuywl u cxemvt: «KICTOUHBIN LUKID»,
«Pemmkamusa JJHK», «Ctpoenue
XPOMOCOMBI», « MHUTO3); MarHUTHasI
MO/IeTb-alIInKaIus «/{eTeHne KIeTKm»;
moaens JJTHK.

Obopydosanue: CBETOBOM MUKPOCKOIT U
MUKpornpemnapar «KapruoknHes B KiIeTKax
KOpellKa JTyKay.

Jlabopamopnsie u npakmuueckue
pabomul:

Jlabopatopnas pab6ota Ne 3.
«Habnronenne MuTo3a B KIIETKaX
KOHUYHKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

Y PUCYHKaxX CTaJ1 MUTO3A.
PackpbIBaTh OMOIOTrHYECKUIA CMBICT
MHUTO32

5.2

Dopmsbl
Pa3MHOKEHUS
OpraHU3MOB

DopMbI pa3MHOKEHHS OPTaHU3MOB:
Oecrosioe 1 TMOJIOBOE.

Busr 6ecrionioro pasMHOXKEHUS:
JieJICHUEe HAJIBOE U TTIOYKOBAHKE OTHO-
Y MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE,
BEreTaTHBHOE Pa3MHOKCHUE.
HckyccTBEeHHOE KIIOHUPOBAHNE
OpraHU3MOB, €r0 3HAUCHHE
JUISICETICKITU Y.

[TosioBOE pa3MHOKEHHUE, €r0 OTINYUS
oT OecroJIoro.

Jemoncmpayuu:

PackpwiBaTh cojiep:kaHre TEPMUHOB
Y TIOHSATHM: Pa3MHOKEHHUE, KIIOH,
MOJIOBBIC KJIETKU (TaMEThI),
ANLEKIIETKa, CIEPMAaTO30H/I, 3UTOTA,
JIeJIEHUE HaJIBOE, TOYKOBAHUE,
criopyJisiiusi, hparMeHTaIus,
BEreTaTUBHOE Pa3MHOXKEHHUE,
CEMEHHOE Pa3MHOKEHHE, OTbUICHUE,
JIBOMHOE OIJIOJIOTBOPEHUE, MTOJIOBBIE
KeJIe3bl, CECMCHHUKH, SIMYHUKH,
OILIOIOTBOPEHUE (HAPYIKHOE,
BHYTPEHHEE).
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Tabauyvt u cxemvi: «DOPMBI
Pa3sMHOXKEHUSI OPTaHU3MOBY, «J{BOMHOE
OIUIOAOTBOPEHUE YIIBETKOBBIX
pacteHui», «/lenenue KineTku
OakTepumn», «BereraTuBHOE
Pa3MHOXEHUE pacTeHui», «CTpoeHue
IIOJIOBBIX KJIETOK»

XapakTepu3oBaTh 0COOCHHOCTH

1 3HAYEHHUE OSCII0JIOr0 M MOJ0BOTO
Croco00B Pa3MHOKEHHSI.

Briaensate BUABI O€CIIOIOro
Pa3MHOXKEHUS; BBIBIISITH B3AUMOCBS3U
Mexay (opmamu u cnocodamu
Pa3MHOXKECHUS, U UX OMOJIOTHICCKUM
3HA4YCHHUEM.

Brnagets npuéMamu BEreTaTUBHOTO
Pa3MHOKEHUA KYJIbTYPHBIX PACTCHUM
(Ha mpuMepe KOMHATHBIX ).
XapakTepu30BaTh MOJOBBIC KJIETKHU:
SIMLEKIJIETKH, CIIEPMATO30HU/Ibl;
BBISIBJISTH OCOOCHHOCTH

HUXCTPOCHUS

5.3

Metio3s

Meito3. Craguu meiiosa. [Iponeccsl,
MPOUCXOIAIINE HA CTAIUAX MEo3a.
[loBenenne XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornueckunii cMbICa
Y 3HAYEHUE MEN03a.

JHemoncmpayuu:

Tabauysl u cxemol. «JleNCHUSKICTKIY,
«Menos».

Obopyoosanue: moaens JTHK;
MarHUTHas MOJIC/Tb-aNTIINKAIIA
«Jlemenue KIETKN»

PackpbiBaTh copepKaHUe TEPMUHOB U
MMOHSTHUM: MEHO03, KOHBIOTAIU
XPOMOCOM, IEPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, T'aMETHI.

XapakTepru3oBaTh MeH03 KaK CIIOCo0
KJICTOUHOTO JICJICHUS; ONUCKHIBATh MEH03
10 CTaJWsIM; CPAaBHUBATh CTaJUU Mei03a
1 MHTO3A.

Paznnuares Ha puCyHKax CcTaguy MEWo3a;
pacKpbIBaTh OUOJOTUUECKOE 3HAUCHUE
Mero3a
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54

OO6pazoBanue u
Pa3BHUTHE MOJOBBIX
KJIETOK.

['ameTorenes — nmporecc 00pa3oBaHUs
MIOJIOBBIX KJIETOK YKHBOTHBIX.
[TonoBbIe >kese3bl: CEMEHHUKU U

PaCKpLIBaTI) COACPKAHUC TCPMHUHOB 1
TIOHSITHUI: TraMCTOI'CHEC3, CIICPMATOI'CHE3,
OOI'CHE3, CIICPMATO30H A, aAKpOCOMA,

OmogoTBOpEHKE auyHukd. OOpa3oBaHHe U Pa3BUTHE SUIIEKIIETKA, OJISIPHBIE TEJbIIA.
MTOJIOBBIXKJIETOK — IaMeT (CIepMaTo30m ], | XapaKTepru30BaTh OCOOCHHOCTH
SUIIEKIIETKA) — CIIepMaTOreHe3 u raMeToreHe3a y )KMBOTHBIX U €0 CTa/INH;
ooreHe3. OCOOEHHOCTH CTPOCHHUS IIOJIOBBIE KJIIETKH KMBOTHBIX U OIIMCHIBAThH
SAUIEKIETOK U CIIEPMAaTO30UI0B. MPOLIECC UX Pa3BUTHSL.
OmnonotBopenue. [TapreHorenes. CpaBHUBATh CIIEPMATOTEHE3 U OOTEHE3.
Jlemoncmpayuu: OnuceiBaTh OILUIOAOTBOPEHHE,
Tabnuywr u cxemor: «IIpsMoen HenpsaMoe | OMOIOTMYECKOE 3HAUCHUE
pa3zButHe», «['ameTorenes OILIOAOTBOPEHUS
y MJIEKOMHUTAIOIINX U YEJIOBEKa.
Obopyoosanue: Mmonenb MeTadazHon
XPOMOCOMBI, MUKPOCKOTI,
MuKponpenapatbl «CriepMaTo301abl
MJICKOITUTAIOIIET Oy, « SANIIeKIIeTKa
MJIEKOITUTAIOLLIET 0.
Jlabopamopnuvie u npakmuueckue
pabomul:
JlaGoparopHas padota Ne 4. «3yueHue
CTPOEHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»
5.5 | UnauBuayanpHOE NunuBunyanbHoe pazButue (OHTOreHes). | PackpsiBath cojep:kaHue TEPMUHOB
pa3BUTHE OMOpHOHAIBHOE Pa3BUTHE U TIOHATHIA: OHTOTEHE3, YMOPHOTEHES,
OpPraHU3MOB (sMOpuorenes). Dtarbl SMOPHOHATIBHOTO | 3UTOTA, IPOOJIeHHE, OJIaCTOMEPHI,

Pa3BUTHA Y ITIO3BOHOYHLIX JKMBOTHBIX:

MopyJa, O1acTyma, 071acToIeb,
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Ipo0OJieHHe, racTpyJsius, OpraHOTEHE3.
[TocTambOpuoHanbHOE pa3BuTHE. THITBI
NOCTAIMOPHUOHAIIBHOTO Pa3BUTHSL:
npsiMoe, He psAMOe (JINYMHOYHOE).
BunusiHue cpenpl Ha pa3BuTHE
OpraHu3MoB; (aKTOPBI, CIIOCOOHBIE
BBI3BIBaTh BPOXKJIEHHbBIE YPOJICTBA.
Poct u pasButue pacrennit. OHTOreHe3
[IBETKOBOI'O PACTEHHUSI: CTPOCHUE CEMEHH,
CTaJuu PAa3BUTHUSL.

Hemoncmpavyuu:

Tabauywl u cxemwvl: «OCHOBHBIE CTAJIUU
oHTOTeHe3ay, «IIpsimoe u HernpsiMoe
pa3BUTHEY, «J|BOMHOE OIUIOIOTBOPEHUE
YUBETKOBBIX PAaCTECHUI

racTpysa, HelpyJia, OpraHOTeHE3;
3apOBIIIEBbIC TUCTKU: IKTOIEpPMA,
Me30/IepMa, SHTOJIEPMa;
MOCTAIMOPUOHAIBHOE PAa3BUTHE: MPAMOE
¥ HeTpsiMoe (JIMIMHOYHOE); MeTaMop (o3,
Meracrnopa, MUKpOCIopa, bLUIbIIEBOE
3€pHO, CIIEPMHUH, 3aPOJIBIIIEBBIN MEIIOK,
JIBOMHOE OTIJIOJIOTBOPEHUE.

OrnpenensiTe ATanbl SMOPUOHATIEHOTO
Pa3BUTHS XOPJIOBBIX HAa CXEMax U
npernaparax u ONUChIBaTh MPOIECCHI,
MIPOUCXOIAIINE HA KaXKIOM dTalle.
CpaBHUBATH NEPUOJIBI OHTOTEHESA;
psiIMOE U HEPAMOe (JIMYMHOYHOEC)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIIN YeIOBEKa U IPYTUX
XOPJOBBIX.

OOBSACHITH OMOJIOTUUECKOE 3HAYCHUE
pa3BUTHS ¢ MeTaMop(ho30M;
OTPHULIATEILHOE BIUSHUE AJIKOTOJIA,
HUKOTHHA U APYTHX TEPATOTCHHBIX
(bhaKTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeJioBeKa.

OnuceIBaTh IPOIECC JBOMHOTO
OTUIOJIOTBOPEHUS Y IBETKOBBIX
pacTeHun

Hroro yacos no treme
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Tema 6. Hac.]'IeI[CTBeHHOCTl) H UIBSMECHYUBOCTH OPraHu3mMoB

6.1 | 'eneTrnka — HayKa 1 [IpenmMer u 33724l TEHETUKH. PackpeiBatTh conepkaHue TEPMUHOB U

O HACJIEICTBEHHOCTH Ponb nuronoruu u sMOpUOIOTUH MOHSTHI: T€H, TeHOM, T€HOTHM, PEHOTHII,

Y U3MEHYUBOCTU B CTAHOBJICHUM I'eHETHKU. Bkias XPOMOCOMBI, aJUIEJIbHBIE T€HbI (aJUIEIN),
POCCUNCKUX U 3apyOEKHBIX YUCHBIX B TOMO3UT0Ta, T€TEPO3UTOTA,
pa3BUTHE T'€HETUKU. METONBI TEHETUKU | TOMHHAHTHBIM MPU3HAK (TeH),
(ruOpHUI0TOTNYECKUH, pelieCCUBHBIN NPU3HAK (T€H), YUCTAsI
[IUTOT€HETUYECKUM, MOJICKYJIIPHO- JIUHUS, THOPU]L.
TCHETUYECKUI). [lepeuncnsath U XapakTepU30BaTh
OCHOBHBIE T€HETUYECKUE MTOHATHS. METO/Ibl TCHETUKH: THOPUIOIOTUYECKUMA,
['eneTnueckasi CHMBOJIHKA, [IUTOT€HETUYECKUHN, MOJIEKYJISIPHO-
UCIIOJIb3YEMas B CXeMaX CKPEIIMBAHUN. | TEHETHYCCKUN, TJOMUHAHTHBIC H
Jemoncmpayuu: pELeCCUBHBIE TPU3HAKU PACTEHUI U
Ilopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. BaBuiios, C. C. YeTBepUKOB, ITonp30BaThCS TEHETUUECKOM
H. B. Tumodee-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKON
ObopydosaHue: MOJIETb- ANITUTHUKALUS JUISL 3aUCU TEHOTUITUYECKUX CXEM
«MoHOTUOPHUIHOE CKPELIMBAHUEY, CKpEILUBAHUS
repbapuii «['opox moceBHOI

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HacJIeI0BaHUS PackpeiBaTh cojiepxKaHue TEPMUHOB

HaCJIeI0BAHUS PU3HAKOB, YCTAaHOBJICHHbBIE Y TIOHSTUN: MOHOTHOPHUIHOE

MPU3HAKOB. I'. Mennenem. MonoruGpumanoe CKpeluBaHue, GEHOTUMTMYECKUE

MounorudpuaHoe CKpelIuBaHue. 3akoHeIUHOO0pa3us TPYIIBI, THOPUIOIOTHYECKUI METO/I,

CKpEIIMBaHUE ruOpUI0B TIEPBOTO MOKOJeHUs. [IpaBuio | yucThie TMHUN, JOMUHUPOBAHUE TEHOB

JOMHHHUPOBAHMA. 3aKoH PaCHICINICHUA
IMPU3HAKOB. ['mmoTe3a 4YUCTOTHI raMer.
IlonHoeu HemoaHOE JAOMHWHUPOBAHUC.

(ToJTHOE, HETIOIHOE ), PACIIICTICHHUE
B IIOTOMCTBE.
OnuceIBaTh METOAMKY MPOBEICHUS
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Jemoncmpayuu:

Iopmpemui: I'. MeHnenb.

Tabauyvt u cxemvi: «MoHOTHOPUTHOE
CKPEILIUBAHUE U €r0 IIUTOTCHETUYECKAs
OCHOBa», «3aKOH PacUICIJICHUS U €T0
HUTOT€HETUYECKAs! OCHOBA», «3aKOH
YUCTOTHI TaMET».

Obopyoosanue:

MOJIETU-aNTIMKAuu « MOHOTHOpUIHOE
CKpemuBaHue», «HemonHoe
JOMUHHUpPOBaHUE», repbapuii «I'opox
IIOCEBHOMN»

I'. MenenemMonbITOB 110 H3YUYECHUIO
HACJICIOBAHUS OJTHOM Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpsIBaTh cozepkaHue 3aKOHOB
€AMHO00pa3usi THOPHUIOB MIEPBOTO
MTOKOJICHUS M 3aKOHA PACHICIIIICHHUS.
OOBSACHITH TUIIOTE3Y YUCTOTHI TAMET.
3anuchIBaTh CXeMbl MOHOTHOPHIHOTO
CKpEILUBAHUsA, OOBSICHATH €T0O
[UTOJIOTUYECKHE OCHOBBI U PEIIATh
reHETUUYECKHUE 3aJIauu

Ha MOHOTHMOPHUIHOE CKpEIIMBAHUE

6.3

JurubpugHoe
CKpEIIMBaHHUE.
3aKOH HE3aBHCHUMOT'O
HaCJICIOBAHUSA
MPU3HAKOB

JuruOpugHoe ckpenBanme. 3aKoH
HE3aBUCHMOTO HACJIEAOBAHUS
npu3HaKkoB. [{[uToreHeTnyeckue OCHOBBI
JTUTHOPUIHOTO CKPEIIUBaHUSI.
AHaIM3Mpyronee CKpeIuBaHue.
Hcnonp30BaHnE aHATU3UPYIOIIETO
CKpEIIUBAHUS VISl OTIPEACIICHHUS
TE€HOTHUIIa 0COOH.

Hemoncmpauuu:

llopmpemuwi: I'. MeHenb.

Tabruysl u cxemvi: «JlurndpuHOe
cKkpentuBanuey, «llutomornueckue
OCHOBBI IUTUOPUIHOTO CKPEITUBAHUS.
Obopyodosanue: MOJICTb- ANITUTAKATIHS
«JIurnOpuaHoe CKpEenuBaHUE)

PackpriBaTh conepkaHue TEPMUHOB U
MOHSATHI: TUTHOPUIHOE CKpEIIUBaHNUE,
AHAJIM3UPYIOIIEE CKPEIIMBAHUE.
OmmceiBaTh onbITH I'. Mennens

10 U3YYEHHIO HACIICOBAHUSA JIBYX Map
MPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpriBaTh conepkaHue 3aKOHa
HE3aBHUCUMOI0 HACJIEI0BaHU TTPU3HAKOB.
IIpumeHAaTs MaTeEMaTUYECKUN pacueT
C TIOMOIIBIO METO/1a IEPEMHOKEHUS
BEPOSTHOCTEU U 3aITUCH C TOMOIIBIO
(EHOTUITMYECKUX PATUKAIIOB
pacIlIerUieHUs PU3HAKOB Y TIOTOMKOB
1o eHOTUITY U TEHOTHITY.
3anuchiBaTh CXE€Mbl JUTHUOPHUIHOTO
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CKpCIIUBAHUA, OOBACHATHL €ro
MHUTOJIOTHYICCKNEC OCHOBBI U PCIIATDH
IT'CHCTHUYCCKHUC 3a1a4Yl Ha I[HFI/I6pI/II[HOC
CKpCIINBAHUC

6.4

CuensieHHoe
HacJIEJOBaHUE
MIPU3HAKOB

CuenyieHHOE HaclieJOBaHHUE TPU3HAKOB.
Pa6ora T. Moprana no cuermieHHOMY
HacJeq0BaHUIO reHoB. Hapyiienue
CLICTJICHUSI TEHOB B pe3yJIbTaTe
KPOCCHUHTOBEpa. XpOMOCOMHAas TEOPHUS
HACJIECTBEHHOCTH.

['eneTnueckue KapThl.
Hemoncmpayuu:

Ilopmpemuwi: T. MopraH.

Tabnuywl u cxemvt: «KMerios»,
«l'eHeTnuecKkue KapThl paCTEHUN,
KUBOTHBIX U YEJIOBEKAY,
«B3anmoaencTBrE aIeIbHbIX TEHOBY.
Obopydosanue: MUKpoIpenapar
«po3oduna» (Hopma, myTauuu Hopmbl
KpPBUIBEB U OKPACKH TEJIa), MUKPOCKOII,
Moenb-anrukanus «llepekpécr
XPOMOCOMY.

Jlabopamopnvie u npakmuueckue
pabomul:

JlabopaTtopHas pabota Ne 5. «3y4ueHue
pe3ynbTaTOB MOHOTHOPHUIHOTO

Y JUTHOPUIHOTO CKPEIIUBAHUS

PackpeiBath conepxaHue TEpPMUHOB U
MOHATHN: CHEIJIEHHOE HACIEOBAaHUE
MPU3HAKOB, PEKOMOMHAIIMS TE€HOB,
TEHETUYECKUE KAPTHI XpPOMOCOM,
MOpraHuja.

HaspiBaTh OCHOBHBIE MMOJIOKEHUS
XPOMOCOMHOU TEOPUHU
HacyenctseHHoctu T. MopraHa;
pacKphIBaTh cojiepKaHUe padOThI

T. Moprana 1o CuerieHHOMY
HACJIEJOBAHUIO T€HOB U MPUYHUHBI
HAPYLICHUS CLETUIEHUS MEXYy TE€HAMMU.
3anuchIBaTh CXEMbI CKPEIUBAHUS

IIPY CLEIJICHHOM HaCJIEI0BaHUH,
OOBSACHATH MPUUYHHBI PEKOMOMHALINH
TE€HOB, OINPEIEIISITh YUCIIO TPYIIII
CUEIJICHUS T€HOB; pelIaTh TCHETUYECKUE
34141 HA CLIETUICHHOE HACJIeI0BaHUE

47



y Ap0o30(HIibl Ha TOTOBBIX

MHKpOITIpenapaTax»
6.5 | I'eneruka nomna. I'enetuka nona. XpoMocomMHOE PackpsiBaTh conepxaHne TEPMUHOB U
Hacnenosanue ONPENEIICHHUE M0JIa. AYTOCOMBI U MOHSITHI: XPOMOCOMHBIN HabOD,
MIPU3HAKOB, MOJIOBBIE XPOMOCOMBI. [ OMOTaMETHBIE U | AyTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CUEIJICHHBIX C ITOJIOM reTEPOraMeTHbIE OPTaHU3MBI. TOMOTaMETHBIN MOJI, TETEPOTaMETHBIN
Hacnenoanue npu3HakoB, CHEIUIEHHBIX | IOJI, CUEIIEHHOE C ITOJIOM HACJIEI0BAHUE
C TOJIOM. MPU3HAKOB.
Hemoncmpayuu: OOBACHITH IUTOJIOTUYECKUE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXaHU3Ma ONPEAECTICHUS
H.N. BaBuios. 110J1a Y pa3JIMYHbIX OPraHU3MOB.
Tabauywl u cxemol: «['eHeTHKA TIONIAY, CpaBHHMBATH 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEAOBaHUS, HACJICIOBAHUS IPU3HAKOB, CIIETIJICHHBIX
CLEIUIEHHOTO C MOJIOM», «KapuoTuribl Y HE CUEIUICHHBIX CriojioM. Pemars
YEJIOBEKA U KUBOTHBIX» TEHETUYECKHUE 3a/1a4X Ha HACJIEAOBAHUE
CUEIUICHHBIX C MTOJIOM MMPU3HAKOB
6.6 | I3MeHUHBOCTb. N3meHnunBOCTh. BUIbI H3MEHUMBOCTH: PackpsIBaTh conepxaHue TEPMUHOB U
Henacnencreennas HEHACJIEACTBEHHAs U HACJICACTBEHHAS. MOHSITUNA: U3MEHYHUBOCTb,
M3MEHUYUBOCTD Ponb cpensbl B HEHACIEACTBEHHOM HACJICICTBEHHAs U3MEHYHUBOCTb,

U3MEHUYMBOCTU. XapaKTEPUCTUKA
MOAU(UKAITMOHHON H3MEHUYHUBOCTH.
BapuannonHbli psii 1 BapualiOHHAs
KpuBas. Hopma peakiuu npusHaxa.
KonuuecTBeHHbBIE M KQUECTBEHHBIC
MIPU3HAKU U UX HOPMa PEAKIIHH.
CaoiicTBamoau(puKaImOHHON
U3MEHYHUBOCTHU.

HEHACJIEICTBEHHAsI N3MEHYHUBOCTD,
MOAM(PUKAIIMOHHAS H3MEHYHUBOCTD,
BapHaIlMOHHBINA PsiJl, BapraHTa,
BapHaIlMOHHAS KpHUBas, IPHU3HAK,
HOpPMa PEaKINK, KOJTMIECTBEHHBIC U
Ka4eCTBCHHBIC IMPU3HAKH.
KnaccudummpoBats BUIbI
W3MEHYHUBOCTH U BBISIBIISITH UX
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Jemoncmpayuu:

Tabnuywl u cxemol.: «Buapl
U3MEHUYUBOCTIY, «MoaudukanmoHHas
W3MEHUYUBOCTBY.

Jlabopamopnsie u npakmuueckue
pabomur:

Jlabopartopnas padota Ne 6. «3yuenue
MOIU(PUKAIIMOHHON N3MEHUYNBOCTH,
MOCTPOCHUE BapUALIMOHHOTO psJia U
BApUALIMOHHOW KPUBO»

OHOJIOTHYECKHE OCOOEHHOCTH.
IlepeuncnsaTh cBOMCTBA
MOAU(PUKAIMOHHON N3MEHYUBOCTH U
OOBSICHATH €€ 3HAYCHUE ISl OpPTaHU3MOB.
Pa3znuuaTh KoM4ueCcTBEHHBIE U
KaueCTBCHHBIC TTPU3HAKH; CTPOUTH
BapUAIMOHHBIA Psifl, BAPUAIMOHHYO
KPHBYIO, BBIUUCIIATH CPEIHES 3HAUCHHC
MpU3HaKa

6.7

Hacnencrsennas
W3MEHYNBOCTD

HacnencrBennas, niam reHoTunu4eckas
M3MEHUYMBOCTh. KOoMOMHAaTHBHAS
U3MEHUYMBOCThb. Meno3 1 1oJI0BOM
MPOIIECC — OCHOBA KOMOWHATUBHOM
U3MEHUYMBOCTU. MyTallMOHHAs
U3MEHYUBOCTb.

Knaccudukanus Mmyranuii: reHHbIE,
XPOMOCOMHBIE€, TEHOMHBIE.

YacToTa ¥ MpUYUHBI MyTaLAM.
Myrtarennbie (HaKTOpHbI.

3aKOH rOMOJIOTUYECKUX PSAIOB

B HACJICACTBEHHON M3MEHUYNUBOCTHU

H. 1. Basunosa. BHesnepHas
HAaCJICICTBEHHOCTh U U3MEHYHUBOCT.
Hemoncmpavuu:

Iopmpemuwi: I'. ne ®pu3s, H. 1. BaBumnos.
Tabauyvt u cxemol: «MyTarmoHHas

PackpbiBaTh cojepKaHUEe TEPMUHOB U
MOHSITHI: HAaCIeJICTBCHHAS
W3MEHYUBOCTh, KOMOMHATHUBHAS
M3MEHYUBOCTh, MyTAI[MOHHAS
W3MEHYUBOCTh, MyTaHT, MyTaIlUU:
T€HHbIE, XPOMOCOMHbBIE, TCHOMHBIC;
MOJIUTUIOUANS, aHEYTUIOU IS, MyTareHsbI.
XapakTepu30BaTh HACIEACTBEHHYIO
M3MEHYUBOCThH; (hOPMYJIHPOBATH 3aKOH
TOMOJIOTUYECKUX PSIO0B

B HacCJIEJICTBEHHOU M3MEHYUBOCTHU

H. 1. BaBuiioBa u 00BACHSITH €r0
3HA4YCHHUEUIST OMOJIOTHUH U CEJICKIIUH.
KinaccuduimpoBats MyTaluu: reHHEBIE,
XPOMOCOMHBIE, TEHOMHBIE Y IPUBOIUTH
MIPUMEPHI MyTaLIH.

OOBSACHITH TPUYMHBI BO3SHUKHOBEHUS
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U3MEHUYUBOCTDY.
Obopydosanue: MUKPOCKOT,
Mukponpenapar «Jlpo3zodunay (Hopma,
MyTaru GOpMbI KPBUTBEB B OKpacKa
Tesa); KOMHaTHbIE PACTEHUSI C TIECTPOH
OKPAaCKOW JINCTBHEB.

Jlabopamopnvle u npakmuueckue
pabomor:

JlaGoparopHas padota Ne 7. «AHanu3
MyTaIui y Apo30(HIIbI Ha TOTOBBIX
MUKpOIpenapaTax»

MYyTalui, posib (haKTOPOB-MyTareHoOB.
CpaBHUBaTh BHU]Ibl MyTalliii; BBISABISATH
IIPUYUHBI HACJIEACTBEHHOU
M3MEHUYMBOCTH, UCTOYHUKH MYTarcHOB
B OKpYyXkarolieit cpene (KOCBEHHO).
XapakTepu3oBaTh BHESJECPHYIO
HACJIEJICTBEHHOCTh M N3MEHUYNBOCTh

6.8

['eneTHka 4yejOBEKA

I'enernka yenoBeka. Kapuorun
YeJIOBEKa.

OCHOBHEIC METOAbI TCHETHKH YCIOBEKA:
IreHCaJIOTUUCCKHI, OJIU3HEIIOBBIN,
IIUTOTCHETHYCCKHUHM, OMOXUMUYECKUI,
MOJIEKYJISIPHO-T€HETUYECKHI.
CoBpeMeHHOEe onpeieiCHUE TeHOTHUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ nomompio [1I[P-ananu3a.
HacnencrBennble 3a001€BaHUS
YyeJIoBeKa: TeHHBIC 00JIC3HU, O0JIC3HU

C HaCJICACTBEHHOM
IPEAPACTIONIOKEHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTHyecKue u
r€HEpaTUBHbIC MyTallUH.

PackpbIBaTh copepkaHue TEPMUHOB U
MTOHATHI: KAPUOTHUII YEJIOBEKA,
IIUTOr€HETHUYCCKUM METO/,
rE€HEaJOTUYECKUI METO/, POJIOCIIOBHEIE,
OJIM3HELOBBIA METO1, HACJIECCTBEHHbIE
0omne3Hu: (MOHOTEHHBIE,

C HACJIEICTBEHHOU
IIPENPACIOJIOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-T€HETHUECKOE
KOHCYJIbTHPOBaHUE.

[lepeuncnsiT 0COOEHHOCTH U3yUEHUS
T€HETUKHU YEeJI0BEKa; MPUBOAUTD
IPUMEPHI HACJIEICTBEHHBIX O0JIe3HEH
YeJI0BEeKa, XapaKTepU30BaTh METObI UX
npo(UIaKTUKN; 00OCHOBBIBAThH 3HAUCHUE
MEJUKO-T€HETUYECKOTO
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CrBonoBbie KneTKU. [I[puHIMIIBI
3I0POBOT0 00pa3a >KU3HHU, THATHOCTHKH,
MPOQIITAKTUKA U JICUCHHS TEHETUYECKUX
Oousie3Hel. MeInKO-TEHETUYECKOE
KOHCYJIbTUPOBAHHE. 3HAUYCHUE
MEIUIIMHCKOW T'€HETUKHU

B [IPEOTBPALICHUH U JICUECHUU
TreHETUYECKUX 3a00JIeBaHUH YeIOBEKa.
Hemoncmpavyuu:

Tabnuywvl u cxemor: «HacnenoBanue
pesyc-pakropay, «['eHeTuka rpymnmn
KPOBI.

Jlabopamopnsie u npakmuueckue
pabomul:

[IpakTuueckas padora Ne 2.
«CocraBiieHUE U aHATIN3 POJOCIOBHBIX
YeJI0BEKa

JAOMHWHAHTHBIC U pCUCCCHUBHBIC ITPU3HAKH

KOHCYJIbTUPOBAHUS.
BhIsSBISTE U CpaBHUBATH MEXKY COOOM

4eJI0BEKA.
CocTaBisATh M aHAJIM3UPOBATH
POIOCIIOBHBIE YEJIOBEKA

Hrtoro yacos 1o reme 8
Tema 7. Cesiekuysi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTUH
7.1 | Cenexuus Kak HayKa 1 Cenekuus Kak HayKa U MpOLECC. PackpsiBaTh conepxaHue TEPMUHOB

U Tporecc

3apoKIeHUE CEJIEKIIUU U TOMECTUKAIIS.
Yuenue H. U. BaBunosa o uenrpax
MHOT000pa3us U MPOUCXOXKICHUS
KYJBTYPHBIX PACTEHUM.

LlenTpBI IPOUCXOXKAECHUS TOMAITHUX
KUBOTHBIX.

CopT, nopojia, mramm.

Y TIOHATHUM: CEJIEKIHUs, COPT, TOPO/a,
HITaMM, JIOMECTUKALMS, HIIN
0JIOMallTHUBAaHUE, IEHTPHI
MHOT000pa3usl U MPOUCXOXKICHUS
KyJIbTYPHBIX PAacTEHUUN U
’KUBOTHBIX, THOpUIUA3AIIMS,
HCKYCCTBEHHBII 0TOOP.
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Jemoncmpayuu:

llopmpemuwi: H. 1. BaBuiios.
Tabauywvl u cxemwvr: xkapta «L{eHTpBI
MHOT000pPa3us ¥ MPOUCXOKICHHS
KyJbTYpHBIXpacTeHUuN», «[1opoibl
JIOMAIITHAX KHUBOTHBIX», «CopTa
KYJIbTYPHBIX PacTCHHIN.
Obopyoosanue.: MK TUIOAO0B U
KOPHEIUIOJ0B TUKUX (POpM U
KyJBTYPHBIX COPTOB PACTEHUH;
repbapuii «CenbCKOX03s11ICTBEHHbIE
pacTeHus»

HasbiBaTh U CpaBHUBATH OCHOBHBIE
ATaIlbl Pa3BUTHUS CEJICKIIUU.

Nznarare yuenue H. 1. BaBunosa

O LIEHTPaX MPOUCXOXKICHUS KYIbTYPHBIX
pPACTEHHII; pa3auvaTh UEHTPHI HA KapTe
MHpA, CBSI3bIBATH UX MECTOIOJIOKEHUE

C oyaraMyd BO3HUKHOBEHUSIIPEBHEUIITUX
[ABMIA3AIUH.

CpaBHHBATh cOpTa KyJbTYPHBIX
pacTeHHil, MOPOABI TOMAIIHUX
KUBOTHBIX U UX JTUKUXIIPEIKOB.
OueHuBaTh pob CEICKINU

B 00€CTeueHNUH! MPOI0BOIHLCTBEHHOM
0€30IacHOCTH Y€JIOBEUYECTBA

7.2

MeTtonasl
JNOCTHKECHUS
CEJIEKINH PACTEHUI
U JKMBOTHBIX

CoBpeMEHHBIE METOBI CEJIEKIUU.
MaccoBblif 1 UHAUBUYAJIbHBII OTOOPHI
B CEJIEKIIMUPACTEHUN U JKUBOTHBIX.
Ouenka 3KcTepbepa.
BiIM3KOpOACTBEHHOE CKPEIIMBAHNE —
uHOpUMHT. YucTas TuHus.
CkpelrBaHue YUCThIX TUHUH.
I'ereposuc, unu rubpuHas cuia.
Heponcreennoe ckpemuBanme —
ayTOpuauHr. OtnanéHHas
rubpuan3anus u e€ycrexu.
HckycCTBEHHBIN MyTareHe3 v NoJiy4eHue
MOJIMIUIOUIOB. JIOCTHKEHUS CEeNeKIUU

PackpeiBaTh copep:kaHue TEPMUHOB U
MOHSTHI: HCKYCCTBEHHBINA OTOOD,
MaCCOBBIM OTOOP, MHIUBHIYaIbHBIN
0TOOP, IKCTEPhEP, OIMZKOPOJICTBEHHOE
CKpEILMBaHUE, YACTAsl JTUHUS, TETEPO3UC,
HEPOJICTBEHHOE CKpelMBaHUE,
HMCKYCCTBEHHBI MyTarcHes,
noymrionibl. CpaBHUBATH (HOPMBI
HMCKYCCTBEHHOT'0 0TOOpa (MaccoBOTO U
WHUBUTyaJIbHOTO), BUIBI
rubpuan3anuy (OJIU3KOPOJICTBEHHON H
OTJAJICHHOI1 ), CIOCOOBI MOTYYEHUS
MOJIUIIIIOUIOB.
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pPacTEeHMM, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.
Jemoncmpayuu:

llopmpemuwi: . B. Muuypus,

I'. JI. Kapnieuenko, M. ®. 1BaHoOB.
Tabauywl u cxemol: «OTHATCHHAS
rudpuauzanus», «PaboTel akagemMuka
M. @. BanoBay, «llomumaonausy.
Obopyodosanue.: MK TUIOAO0B U
KOPHEIUIOJ0B AUKUX OopM U
KYJBTYPHBIX COPTOB PAaCTEHUH.
Jlabopamopnvie u npakmuueckue
pabomol:

Okckypcus «OCHOBHBIE METOIBI U
JNOCTUKEHUS CEJIEKIIMN PACTEHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO,
IUIEMEHHYIO depmy,
COPTOUCTIBITATENIbHBIA YYaCTOK

WJIU TETJTHYHOE X035HCTBO)

[IpuBOINUTH IPUMEPBI AOCTUKEHUI
CEJIEKIIMMY PACTCHUM U KUBOTHBIX

7.3

buorexnoorus
KakK OTpaciib
MIPOU3BOJCTBA

buorexnonorus kak orpacip
MIPOU3BOCTBA. | €HHAsI MHKEHEPUSL.
Oramnbl co3aanus pekomOuHanTHo JTHK
U TPaHCTEHHBIX OpraHu3MoB. KierouHas
uHx)eHepus. KileTouHbIe KyJIbTYPHI.
MUKpOKIJIOHAJIbBHOEPA3MHOKEHHUE
pactenuii. KnonupoBanue
BBICOKOIIPOAYKTHBHBIX

PackpbIBaTh copepaHue TEPMUHOB U
MOHATHI: OMOTEXHOJIOTHS, KIETOYHAs
WHXXEHEPHsl, T€HHAs UHKEHEPUS,
KJIOHUPOBAHKE, TPAHCTCHHBIE
opranu3Msbl, 'MO (reneTuuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpaciib IPOU3BOJICTBA, OCHOBHBIE

53



CEIBbCKOXO03SMCTBECHHBIX OPraHu3MoOB.

DKOJIOTUYECKUE U ITUUECKUE TTPOOIIEMBI.

I'MO — reneTuuecku
MOU(UITIPOBAHHBIE OPTraHU3MBI.
Jemoncmpayuu:

Tabnuywvr u cxemol: «OOBEKTHI
OonoTexHoJaoTuN», «Knerounsie
KYJBTYPbI U KIIOHUPOBAHUEY,
«KoHCTpyHpOoBaHHE M TEPEHOC T'€HOB,
XPOMOCOM)»

JOCTHKCHU OMOTEXHOJIOTHH B 00JIaCTH
IMPOMBIIIJIICHHOCTH, CCIILCKOT'O XO03S1CTBA

1 MEIUIAHEI.
[lepeuncnarh U XapakTepu3oBaTh
OCHOBHBIEMETOJIBI M JIOCTHIKEHHS
OMOHHKEHEPUH.

OO0cyX1aTh IKOJIOTUYECKUE U
ATUYECKHUE aCIIEKThl HEKOTOPHIX
HCCIIeOBaHNI B 00/1aCTH
OnoTexHOJIOTHH (KIIOHUPOBAHUS,
HMCKYCCTBEHHOT'O OILJIOJI0TBOPEHUSI,
HAIPABJICHHOTO W3MEHEHHSI TeHOMA U
CO37aHMs TPAHCTCHHBIX OPTAHU3MOB)

HToro yacos 1o teMe 3
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KUIIACC

No

/o

HanmenoBanue
pa3esioB U TEM
y4eOHOro npeaMera

KommuectBo
4acoB

[IporpammHoe copepkanue

OCHOBHBIE BH/IBI ICATEIHHOCTH
00yJaroIIXCs

Tema 1. DBoJIONMOHHAA OHMOJIOrHSA

1.1

OBOJIIOLMSI U METOABI
e€ U3y4eHus

1

[IpennockuiKu BO3SHUKHOBEHUS
ABOJIFOLIMOHHON TEOPHUU. DBOITIOLIMOHHAS
Teopusi U €€ MECTO B OUOJIOTHH.
BimsiHue 3BOTIOLIMOHHON TEOpUHN

Ha pa3BUTHE OUOJIOTUU U JPYTUXHAYK.
CBuaeTenscTBa 3BOJIIOLUN.
[TanmeonToNOrNYECKHE:
MOCJIEA0BATEIBLHOCTD MOSIBIICHUS BUJIOB
B [TAJICOHTOJIOTMYECKOM JIETOIUCH,
nepexoaHbie POpPMBI.
buoreorpaguyeckue: cXoACTBO U
paznuune ¢payH udop MaTEpPUKOB U
OCTPOBOB. OMOPHOJIOTUYECKHE: CXOJICTBA
U pa3inuus SMOPHOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX.
CpaBHUTEIHLHO-aHATOMUYECKHE:
TOMOJIOTUYHbBIC, AHAJIOTUYHBIE,
PYAMMEHTAPHBIE OPTaHbl, ATABU3MBI.
MonekynsipHO-OMOXUMHUYECKHUE:
CXOJICTBO MEXAaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX

PackppiBaTh copepkaHne TEPMHUHOB H
TIOHSTHI: YBOJIFOIHS, TICPEXOTHBIC
bopmbl, GUITOTEHETUYECKUE PSIIBI,
BU/IBI-2H/ICMUKH, BUBI-PEITUKTHI,
3aKOH 3apO/IbIIIEBOr0 CXO/ICTBA,
OMOreHETUUCCKHM 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyJUMEHTapPHbIC OPTaHbl,
aTaBU3MBI.

[lepeuncriaTh OCHOBHBIE ATAIbl PA3BUTHS
ABOJIFOLIUOHHON TEOPHH.
XapaKTepru30BaTh CBUIETEIHCTBA
HBOJTIOIMU: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduyeckue,
AMOPHOJIOTUYECKUE, CPABHUTEIHHO-
aHATOMHYECKHUE, MOJICKYJISIPHO-
OMOXUMHUYECKHE.

[IpuBOAMTH MPUMEPHI IEPEXOTHBIX
dhopM opraHu3MoB, (GUIOTCHETHICCKHUX
PAIOB.

[IpuBoauTh HOPMYITUPOBKH 3aKOHOB
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MeTa00IUYECKUX MyTeH y BCEX JKUBBIX
OpPTaHU3MOB.

Jemoncmpayuu:

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

K. M. Bap, 3. I'ekkens, O. Mrosiep.
Tabauysl u cxemovi: «Pazputne
OpraHUYECKOro MUpa Ha 3emiiey,
penbedHbIe TAOTUITBI «3apOABIIITN
MMO3BOHOYHBIX KUBOTHBIX),
«ApXEONTEepUKC.

Obopyoosanue: buoreorpaduueckas
KapTa Mupa; Kojuiekuus: «Dopmbl
COXPAHHOCTHU MCKOMAEMBbIX )KUBOTHBIX U
pPacCTEHHIN»; BIAXKHBIE MTPENapaThl
«Pa3BuTHe HacekoMoroy, «Pa3purue
JISITYIIIKAD

OMOT€HETUUECKOTI0 U 34pOAbIIIICBOTO
CX0JCTBa

1.2

Uctopus passButus
MPEJICTABICHUI
00 PBOJIIOLINU

OposmronmonHas teopus Y. J{apsuna.
[IpeanocbuUIKM BOZBHUKHOBEHUS
JapBUHU3MA. J[BUKYIIIHE CUIIbI
ABOJIIOLIUU BUJIOB 110 J[apBUHY
(M30BITOYHOE PA3MHOXKEHUE

IIPY OTPAHMYEHHOCTH PECYPCOB,
HEONPEIEIIEHHAS U3MEHYNBOCTb,
O6opn0a 3a CyIecTBOBaHHE,
€CTEeCTBEHHBIN 0TOOD).
CuHTeTHyecKasi TEOPHS 3BOJIIOLIMH

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSATHUI: CUCTEMAaTHKa, €CTCCTBCHHBIN
U MUCKYCCTBEHHBIN 0TOOp.
XapakTepu30BaTh OCHOBHBIE
ABOJIIOLIMOHHBIC WJIEH, KOHIECHIIUN 1
TEOpUM; CPAaBHUBATH B3TJIS/IbIHA BUJ U
sposionuto K. JInnnes, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bkiaj JIuHHEs B pa3BUTHE
CUCTEMATUKH U OOBSCHATH IPUHITUTIBI
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(CTD) u e€ OCHOBHBICTIOJIOKECHHUSI.
Hemoncmpayuu:

lopmpemuwi: K. JIunnen, XK. b. Jlamapxk,
Y. JlapBuH.

Tabauyvt u cxemol: «Ilomynsuumy,
«Kapra-cxema Mapuipyra myTeIIeCTBU
Y. MapBuHay, «PopmMbl O0pHOBI

3a CyIIECTBOBaHME», « ECTECTBEHHBIN
otoop», «MHOrooOpasue cCopToB
pacteHuity, «MHorooopasue mopoa
YKABOTHBIX»

OMHApHON HOMEHKJIATYPHI.
XapakTepu30oBaTh COIECPKAHUE U
3HAYEHUE HBOITIOLMOHHON KOHUEIIINH
K. b. Jlamapka.

OneHnBaTh €CTECTBEHHO-HAYYHBIE U
COL[MAJIbHO-D)KOHOMUYECKHUE
MPEINOCHUIKM BOSHUKHOBEHUS
3BOJIFOIMOHHOMN Teopun Y. JlapBuHa.
PackpeiBath conepkaHre 3BOTIOIMOHHON
teopunl. /lapBuHa; cpaBHUBATH
HEONPEAECIIEHHYIO U ONPEACTIEHHYIO
M3MEHUYUBOCTh, ECTECTBEHHBIN U
MCKYCCTBEHHBINA 0TOOD, PopMbI OOPHOBI
3a CYLIECTBOBAHHUE.

OnuceIBaTh NOJIOKEHUSI CHHTETUYECKOM
teopun dBojtonuu (CTD) U 0OBACHATH
e 3HaueHHe IIOUOIOTUU

1.3

Buna: kpurepuu u
CTPYKTYypa.
[Tommynsuums kak Kak
3JeMEHTapHas
eAVMHHIA BUJA

MuxkposBosronus. [Tonynsuus kak
€MHUIIABUA U SBOJIOLUH.
Hemoncmpavyuu:

Tabauywl u cxemol.: «[lomynsuumy,
«MyTanoHHasi ”3MEHYUBOCTHY.
Obopyoosarue.: MAKPOCKOTI,
MuKpornpenapat «JIpozoduna» (HopMma,
MyTaluu (POPMBIKPBIIBLEB U OKPACKU
Tena), MoJienb-anmnkanus «llepekpéct
XPOMOCOM).

PackpeiBaTh cojiepkaHre TEPMHUHOB U
MTOHATHI : MUKPOIBOJTIOINS, BUI,
KPUTEPHUH BHUJIA, apealt, MOMYJISIIHS,
reHo(OoH, MyTaInK, KOMOMHAIINH
TE€HOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATUYCCKYIO CIUHUITY U
I[EJIOCTHYIO OMOJIOTHUECKYIO CHCTEMY.
Brinenste kputepun Buma
(Mopdomoruueckuit, GU3HUOTOTUISCKUH,
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Jlabopamopnsle u npakmuyeckue
pabombul:

JlabopaTtopHas padota Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIOTUUECKOMY
KPUTEPUIO»

OMOXUMHYECKUH, TCHETUYCCKHIA,
HKOJIOTUYECKUH, reorpauyeckuii) u
MIPUMEHATH KPUTEPUU I OMUCAHUS
KOHKPETHBIX BUJOB.
XapakTepu30BaTh NOMYJISIHAID KaK
CTPYKTYPHYIOEUHUILY BUJIA U
ABOJIIOLIMU.

OnuceIBaTh NOMYJISIUAIO IO OCHOBHBIM
MoKasaTessiM: COCTaB, CTPYKTypa

1.4 | [ABwxymime cuibl JBmwxymme cuibl (aktopsl)sBomonun | PackpbeiBaTh copepxaHue TEPMUHOB U
(3memMeHTapHbIE BHUJIOB B IpupoAae. MyTanmoHHbIN MOHATHI: KOMOMHATUBHAS
(bakTOpBI) IBOTIOIIUN IPOLECC U KOMOMHATUBHAs U3MEHYHMBOCTh, MyTallU1, MyTallMOHHBIN
U3MEHYUBOCTb. [lonmyssaiMoHHbIE BOJIHBI | POLIECC, MTOIMYJIALIMOHHbIE BOJIHBI,
u npeid redos. M3onsuus u Murpanms. | Apeiid reHoB, U30JIALMS, MUTPALUU.
Hemoncmpayuu: XapaxkTepu3oBaTh dJIEMEHTAPHbIC
Tabauyvl u cxemul.: «J{BUKyIIAE CUIIBI (akTOpPbI FBOJTIOLIMN: MYTAlIUOHHBIN
HBOJIIOLINY npouecc, KoMOMHaTUBHAs
U3MEHYUBOCTD, ITOMYJISIHIUOHHBIE BOJHBI,
npelid reHoB, U30IALMS, MUTPALUS.
YcraHaBiIMBaTh NPUYUHHO-
CJIEICTBEHHBIE CBS3U MEXKIY
MEXaHU3MOM U Pe3yJIbTaTOM JIEUCTBUS
JBIKYIIMX CHUJI (3JI€EMEHTapHBIX
(hakTOpPOB) PBOJIOLINHI
1.5 | EctecTBeHHsIi 0TOOD EcrectBennbIit 0TOOp — HampaBiswonuid | PackpelBaTh conepxaHne TEPMUHOB U

U ero Qopmbl

(haKkTOp IBOIOIUH.
®opMbI €CTECTBEHHOT0 0TOOpA.

MOHATHUM: €CTECTBEHHBIN 0TOOpP, O0phOa
3a CyIIECTBOBAHUE.
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Jemoncmpayuu:
Tabnuywvl u cxemol: «ECTECTBEHHBIN
otbop», «boprOa 3a cyiiecTBOBaHHEY

OnuceiBaTh MEXaHU3M JIEHCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBatb POPMBI €CTECTBEHHOTO
otbopa (IBIKYITUN, CTAOMIM3UPYIOITUHT,
TU3PYIITUBHBIN) ¥ CPaBHUBATHh UX MEKIY
cO00Ii1.

XapakrepusoBaTb O0pEOY

3a CyILECTBOBAaHUE U CPAaBHUBATH €€
BUJBI (MEXKBHUAOBAS, BHYTPHUBHI0BAS,
0oprOa ¢ HeOIaronpUsATHEIMU
(dakTopaMy BHELIHEH cpesbl)

1.6

Pesynbrars
ABOJTFOITUH:
MPUCTIOCOOJICHHOCTh
OpTaHU3MOB U
BUI000pa30BaHUe

[Ipucnoco61eHHOCTh OPraHu3MOB
KaK pe3yapTaT sBosonud. [Ipumepsr
MPUCIIOCOOJICHUI Y OPraHU3MOB.
Apomopdo3bl 1 HINOAIATI TAIIH.
Buau BunoodpazoBanue.

Kpurepuu Buga. OcHoBHBIE (HOPMBI
BHU1000pa30BaHus: reorpaduieckoe,
IKOJIOTHYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:
«I[IpucnocobIeHHOCTH OPTaHU3MOBY,
«I"eorpadmueckoe BUA00Opa30oBaHUEY,
«IKOJIOTUYECKOE BUI000Pa30BAHUE.
Obopyoosarue:

KoJutekius «[IpuMepsI 3amuTHBIX
IPUCIIOCOOICHUN Y KUBOTHBIXY,

PackpeiBaTh coaep:kaHuEe TEPMUHOB U
MOHSTUI: TPUCTIOCOOJIEHHOCTb,
MOKPOBUTEIHCTBEHHAS U
IpeocTeperampinas OKpacka,
MacKHpPOBKa, BUJ000pa30BaHueE.
OnuceIBaTh MEXaHU3M BO3HUKHOBEHUS
MPUCIIOCOOJICHUI Y OpPraHU3MOB.
BoIABIATH 110 M300paKeHUSIM, HA KUBBIX
1 (PUKCUPOBAHHBIX MperapaTax MpUMEphbI
MPUCTIOCOOJICHHOCTH PACTEHUM U
’KUBOTHBIX K YCIIOBHSMCPE/IBI

oOWTaHus, TOKa3bIBaTh OTHOCUTEIHHYIO
1eJIeCO00Pa3HOCTh MPUCTIOCOOIECHUIA.
XapaxkTepuszoBaTh CIIOCOOBI U
MEXaHU3MbI BUI000pa30BaHMUS;
OMKCHIBATH U CPABHUBATH OCHOBHbBIE

59



KOJUICKIMSI HACEKOMBIX C Pa3IMYHBIMU
TUIIAMU OKpPACKH; HAOOP MIIOAO0BU
CEMSIH.

Jlabopamopnvle u npakmuueckue
pabombut:

JlabopaTtopHas pabota Ne 2. «Onucanue
MPUCTIOCOOJICHHOCTH OpraHU3Ma U ee
OTHOCHUTEJIBLHOTO XapaKTepar»

(hOpPMBI HKOJTOTHIECKOTO U
reorpagpuuecKOroBH1000pa30BaHUS

1.7

Hanpasnenus u nmytu
MaKpO3BOJIFOLIUN

MaxkponsBosronus.

DopMbl HBOTIONNH: (PUIETHYECKAS,
JIMBEPreHTHAs, KOHBEPTreHTHAs,
napayuensHas. HeodpatumocTs
sBosironuu. [Ipoucxoxnenue

OT HEeCHEUATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyroinas crierain3aims.
AnanTvBHas paguaiusl.
Jemoncmpavuu:

Ilopmpempui: A. H. CeBeplioB.
Tabauyvt u cxemol: KApoMopho3bD»,
«Mnunoananranumny, «O0mas
JIeT€HEepaLus.

Obopyoosanue: moneib « OCHOBHBIC
HaIpaBJICHUS DBOJIIOIHIY; 00BEMHAs
Mojenb « CTpOeHHE TOJIOBHOTO MO3ra
MO3BOHOYHBIX)

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSTUN: MAaKPOIBOJTIOISA, (PUITOTEHE3,
OMOJIOTMYECKUM TIPOrpecc U perpecc,
apoMmopd 03, uaroaaanTarus, oomas
JiereHepanus, aJanTuBHas paaualus.
XapakTepu3oBaTh (POPMBI IBOJFOIIHH.
BoisiBiiats apomopdo3bl u
MIM0AJANTalul YPACTEHUN U
KUBOTHBIX.

CpaBHUBaTh OMOJIOTHYECKHIA TIPOTpPece
U OMOJIOTUYECKH perpecc, apoMopdo3,
U0 anTallui0 U OOIIYIO
JereHepaIuio.

BBISIBISTE B3aUMOCBSI3U MEXY IMYTSIMU
Y HaIpaBJICHUSIMU SBOJIOIIUT

Yy PACTEHUN U KUBOTHBIX

Hroro yacos no treme
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Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HU HA 3eMuie

2.1 | Uctopust xKu3HU

Ha 3eMJIE U METOMbI
€€ U3y4eHUs.
['unioressr
MIPOUCXOKICHUS
KU3HU Ha 3emiie

2

JloHayuHbI€ PEACTABICHUS

0 3apOokAeHUM ku3Hu. HayuHbie
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emiie: aOMOreHe3 UMaHCIEPMHUS.
XuMUYeCKask SBOTIOIHS.
AOHOTeHHBIN CHHTE3 OPraHUYECKUX
BEIIIECTB M3HEOPTaHUYECKUX.
DKCIepUMEHTAIBLHOE MTOATBEPKICHUE
XUMHYECKON PBOJIIOLINH.

HauanbsHble 3Tarbl OM0JIOrHYecKon
sBosironnu. ['unoreza PHK- mupa.
dopmupoBaHue MEMOPAaHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MPOTOKJIETKH.
[lepBbie KIETKU U UX HBOIOLIUS.
dopMHUpOBaHUE OCHOBHBIX TPYIIII
JKUBBIX OPTaHU3MOB.
Jemoncmpavuu:

Ilopmpemui:

®. Penn, JI. ITactep, C. Munnep,

A. N. Onapumn, I'. IOpnu.

Tabauywvl u cxemwvl: «Bo3HUKHOBEHUE
CoaHEYHOM CHUCTEMBI»,

«Pa3BUTHE OPraHUYECKOTO MUPaY,
«PacturenpHas KieTka», « KuBoTHas
KieTkay, «lIpokapuoruyeckas
KJIETKa

PackpbiBaTh cofepkaHue TEPMUHOB U
MOHATHUI: KpeallMoHNu3M, aOUOTeHe3,
BUTAJIN3M, IMTAHCTIEPMUS, OMOII033,
KoalepBaThl, MPOOUOHTHI, CHMOMOTEHE3.
XapakTepu3oBaTh METOJIbI U3YUCHUS
HUCTOPUYECKOTO MPOLLIOTr0 3eMIIH.
[lepeuncnsaTb OCHOBHBIE 3TAIbI
XUMUYECKON HOMOJIOrMYEeCKOn
SBOJIIOLIMH.

N3narats coaep:kaHue TUIIOTE3 U TEOPUl
BO3HUKHOBEHUS KM3HU Ha 3eMJie
(kpearmoHn3Ma, CaMOIIPOU3BOJILHOTO
3apOKJIeHUSI (CTIOHTAHHOTO),
nancrepmuu, runoressl PHK-Mupa).
OnuceiBaTh 3kcnepumenTsl C. Mumiepa
u ['. FOpu no noay4eHuro opraHuyecKux
BEILIECTB U3 HEOPTaHUYECKUX MYTEM
a0MOTreHHOTO CUHTE3a
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2.2

OCHOBHBIC ATaIlbI
3BOJIFOIITMH
OpPraHU4CCKOro Mupa
Ha 3CMJ'I€, Pa3BUTHUC
JKW3HHU I10 3paM U
Imepruoaam

Pa3Butue xu3HM Ha 3eMIie 10 ApaM U
nepuosiam. Karapxeit. Apxerckas

Y IIpOTepo30KcKas 3psl. [laneo3orickas
apa u e€ ePUOIbl: KEMOPHUICKHUIA,
OpPIOBHUKCKHUH, CUITYPUHUCKUH,
JICBOHCKHU M, KAMEHHOYTOJIbHBIN,
IIEPMCKH.

Me3so030iickas 3pa ¥ €€ NEPUOIbI:
TPUACOBBIN, FOPCKUI, METIOBOM.
KaliHo3oiickas 3pa u €€ nepuobl:
MaJI€OreHOBBINM, HEOICHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepuCTHUKa KiuMara u
reoJIOrHYeCKUX mporeccoB. OCHOBHbBIE
ATaIlbl YBOJIFOLIUHA PACTUTEIIBHOTO U
’KUBOTHOTO MHUpa. ApoMopdh 036l

y pacTeHHM U )KUBOTHBIX. [losBICHNME,
pacluBET ¥ BEIMUPAHUE TPYII KUBbIX
OpTaHU3MOB.

Hemoncmpayuu:

Tabauywl u cxemwl: «Pa3Butue
OPTraHUYECKOTO MUPay,
T'COXPOHOJIOTHYECKas Ta0JIHIIa;
KOJUTEKIIHS «DPOpPMBbI COXpAHHOCTH
MCKOMAEMBbIX dKUBOTHBIX M PACTCHUIN.
Jlabopamopusie u npakmuueckue
pabomot:

PackpriBath copep:xkaHue TEPMUHOB U
MOHSATHI: 30H, 3pa, NEPUO/I,
apoMop(o3bl, UIN0ATANTAIINH.

3HaTh MOCJIEI0BATEIIBHOCTH YOHOB:
KaTapxeu, apxeu, IpoTepo30Hu,
(dhanepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, MAJICO30MCKasl,

M€3030MCKasl, KaWHO30MCKast; IEPUOOB:

KEMOPHICKHI, OpTIOBUKCKHM,
CUJIYPUHCKUM, IEBOHCKHU,
KaMEHHOYTOJIbHBIN, IIEPMCKHH,
TPUACOBBIN, FOPCKHI, MEJTOBOH,
MaJICOreHOBBIM M HEOTCHOBBIN,
AHTPOIOTE€HOBBIN.

XapakTepru30BaTh OCHOBHBIE COOBITHS
B Pa3BUTUHU OPraHUYECKOr0 MUpa

I10 3paM U HEPUOAaM IreOJIOrHIECKOU
VCTOPHUH; dTaIbl Pa3BUTHS
PACTUTEIBLHOTO U KUBOTHOTO MUpA.
Boeinenuts rinaBHbie apoMop(o3b
PACTEHUH U )KUBOTHBIX.

CpaBHuBaTh MeX 1y cOO0M
MPEJICTABUTENIEN CUCTEMATHYECKUX
rpyNI OPTaHU3MOB, BBISIBJISITh YEPTHI
YCIIOKHEHUS U TPUCTIOCOOJICHHOCTH
K YCIIOBUSIM KU3HU
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[TpakTrueckas padora Ne 1. «13yueHue
MCKOITA€MbIX OCTAaTKOB PACTEHHUU U

KUBOTHBIX B KOJUICKIIHSX).
DKCKypcust « DBOIIOLNSI OPraHUYECKOTO

Mupa Ha 3emJie» (B €CTECTBEHHO-
HAayYHBIN UJIMKpacBEIUECKUN My3ei)

2.3 | CoBpemeHHas CucreMa OpraHM4ecKOro MUpa Kak PackpeiBaTh conepkaHue TEPMHUHOB U
cucremMa oTpa)keHHe HBoronnn. OCHOBHBIE MOHSTHI: CUCTEMAaTUKA, UCKYCCTBEHHAS U
OpraHU4eCcKOro MUpa CHUCTEeMaTUYECKUE TPYIIBI OPTaHU3MOB. | ECTECTBEHHAs KiIacCU(pUKanus, OnHapHas

Hemoncmpayuu: HOMEHKJIaTypa, MPUHIUI
Tabnuywvl u cxemwvl: «CoBpeMeHHAs UEPAPXUYHOCTHU.
CUCTEMA OPTraHUYECKOTO MUPa» XapakTepu30oBaTb COBPEMEHHYIO
CUCTEMY OpPraHMYEeCKOTrO MHpa
2.4 | OBomronus 4esoBeKa DBoJIIOLMSA YeTT0BEKa. AHTPONOJIOTHS PackpriBaTh conep:kaHue TEPMUHOB U

(anTpOmnoOreHes)

KaK Hayka. Pa3BuTue mnpencraBiieHHM
O IPOMCXOXKICHUH 4YeI0BeKa. MeTobl
U3y4deHus aHTpornorenesa. Cxoncrsa u
pa3yInunsl 4€JI0BEKA U KUBOTHBIX.

CucremaTrnueckoe I0JIOKSHHUE YeI0BEKa.

Hemoncmpayuu:

Topmpemuwi: Y. JlapBuH.
Tabauywl u cxemol: «CpaBHEHUE
AHATOMUYECKUX YEePT CTPOCHUS
YeJioBeKa U 4eJI0BEKOOOPa3HbIX
00€e3bsIH.

Obopyoosanue: CIENKA WU
M300pKEHUS] KAMEHHBIX OpYAUi

MTOHATHUI: AHTPOIIOJIOTHS, AHTPOIIOTECHES,
yesoBek pazymubiii(Homo sapiens),
MPSIMOXO0KJICHUE, BTOPasi CUTHAJIbHAS
cUCTEMA.

[lepeuncnsaTh 3a1a4l aHTPOTOJIOTUH,
ATAIBICTAHOBJICHUS U Pa3BUTHUS
MPEACTABICHUMN O IPOUCXOKICHUH
YEJI0BEKA.

N3naratb OCHOBHBIE MOJIOKEHUS
teopun Y. JlapBrHa, KpUTUYECKU
OIICHUBATh HEHAYYHYIOUH(POPMAITUIO
O MPOUCXOKJICHUN YEIIOBEKA.

3HaATh CUCTEMATUYECKOE MOJOKEHUE
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MEepPBOOBITHOTO YEJIOBEKA: KAMHHU-
qorepsl, pyousa, ckpebia

Buaa Homo sapiens, mepedncisiTh ero
MOp(}OIIOro-aHATOMUYECKUE TPU3HAKU
pa3HOTO YPOBHS (THI, KJIACC, OTPSII

u Jp.).

YcTanaBnuBaTh Y€PTHI CXOJICTBA U
pazTUYNTYeIOBeKa U )KUBOTHBIX.
OOBSICHATD U OLICHUBATh 3HAYCHUE
HAyYHBIX 3HAHUH O TIPOUCXOXKICHUN
YeJI0BEKa JIJIsl TOHUMaHUSI MeCTa U POJIH
Yel0OBeKa B MPUPOJIE

2.5

JIBHoKy1LIKE CUIIBI

(dakTopsr)
aHTPOIIOTeHE3a

JIBrokytue cuitbl ((hakTophl)
aHTpororene3a. Hacineacreennas
W3MEHYHUBOCTh U €CTECTBEHHBIN OTOOP.
OO1ecTBeHHbI 00pa3 KU3HHU,
W3TOTOBJICHHUE OPYAUH Tpyaa,
MBIIJICHUE, PEYb.

Jemoncmpavuu:

Tabauywl u cxemwr: «CpaBHEHUE
aHATOMHYECKUX YePT CTPOCHUS YeJIOBEKa
1 9EJIOBEKOOOPA3HBIX 00€3bSIHY,
«OCHOBHBIC MECTa MAJICOHTOJIOTHICCKUX
HAaXOJIOK MPEAKOBCOBPEMEHHOTO
YCIIOBEKAY.

ObopynoBaHHEe: MYJISKH
«IIpoucxoxaeHune yemoBeka
(MTaJICOHTOJIOTHYECKIE HAXOIKH )»

PackpbiBath comepxaHue TEPMUHOB U
NOHATUH: (PaKTOPBI AaHTPOTIOTEHERA,
IPyNIIOBOE COTPYIHUYECTBO, PEUb,
OpyAHHAS JEATCITHLHOCTD,
noAMMOpPHHU3M.

XapakTepu3oBaTh JBUKYIIIHE CUITBI
(dakTOphI) aHTpOIIOreHE3A:
OMOJIOTUYECKHE U COIUANIbHEIE,
CpPaBHUBATh MX MEXIY COOOM
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2.6

OCHOBHBIE CTaIUN
DBOJIFOIUY YET0OBEKA

OCHOBHBIE CTAIMM U BETBU 3BOJIFOLIUN
YEJI0BEKA: aBCTPAJIONUTEKH, UenoBek
yMeIbIi, YenoBeK TpsAMOXOASIINM,
UYenoBek HeaHAepTaIbCKUW, YenoBek
Pa3yMHbBIM COBPEMEHHOIO THIIA.
Haxoaku nckonaeMbix OCTaHKOB,
BpeMs CyIIIeCTBOBaHUS, 00J1aCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUS.

Hemoncmpayuu:
Tabnuywvl u cxemol: «OCHOBHBIE MECTa

MaJICOHTOIOTHICCKUX HaX0I0K MTPEIKOB
COBPEMECHHOTO YEIIOBEKay,
«/lpeBHelimme roan», «JIpesHue
oy, «IlepBbie COBpEMEHHBIC JTFOIN.
OO0opy/ioBaHKE: MYIISIKH
«IIpoucxoxaeHue yeaoBeka» (OrOCThI
aBCTpaJIONUTEKA, MUTEKAHTPOIIA,
HeaH/IepTalIblla, KPOMAHBOHIIA); CIICTIKH
WM W300pakKeHUsT KAMCHHBIX OPYIUH
MEePBOOBITHOTO YETIOBEKA: KAMHHU-
YOImepsl, pyouiia, ckpediia

PackpbiBaTh coaepxaHle TEPMUHOB U
ITOHATHN: aBCTPAJIONIUTEK, YEIIOBEK
YMEJIbII, YEJIOBEK NPSIMOXOASAIINN,
HeaHjepTajel, KpOMaHbOHEI,
HEOJIUTUYECKAsT PEBOJIIOLIHUS,
MepBOOBITHOE UCKYCCTRO.
XapakTepu30BaTh U CPABHUBATH MEKIY
c000¥ OCHOBHBIE CTaIUU DBOIIOLIUHA
YeJI0BEKAa: XPOHOJOTUYECKUI BO3PAacCT,
apeaJ pacrnpocTpaHeHusi, 00bEM
rOJIOBHOTO MO3ra, 00pa3 KU3HU U

opyaus Tpyaa

2.7

Yenoseueckue pacsl
Y NIPUPOJHBIE
azanTanuy 4esIoBeKa

Yenoseueckue pacbl. OCHOBHbBIE
OOJIBITIME PACHI: €BPONICOUTHAS
(eBpaswuiickas), HETpoO-aBCTPATIOUHAS
(3KBaTOpHUAIIbHAS ), MOHTOJIOUTHAS
(a3uarcko-amMepuKaHCcKas).

PackpbiBaTh coJiep:)KaHUE TEPMHUHOB
Y TIOHSITUM: PaChl, PACOTE€HE3, COLIAAII-
JNApBUHU3M, PACU3M, METHUCALIUSL.
XapakTepu3oBaTh U CPABHUBATh
MPEJICTABUTENENYETIOBEUECKHX pac,
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YepThl IPUCIIOCOOICHHOCTH
MIPEACTABUTEIIEHN YEIIOBEUECKUXPAC

K YCJIOBHUSIM CYIIIeCTBOBaHMs. ENMHCTBO
yenoBedyecknx pac. Kpuruka
COI[MAJILHOTO JJAPBUHHU3MA U pacu3Ma.
Hemoncmpayuu:

Tabnuywvl u cxemwvi: «YemoBedyeckue
pacbD»

PacKpBIBATh IPUUMHBI U MEXAHU3MBbI
pacoreHesa, nepeuncisiTh U MPUBOJIUTH
MIPUMEPHI TPUCTIOCOOICHHOCTH YEI0BEKa
K YCJIOBUSIM CPEJIbI, TPUMEPDI
MPUCIIOCOOUTENHLHOTO3HAYEHUSI PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh eAMHCTBO BU1a Homo
sapiens, HAyYHYI0 HECOCTOSTEIIbHOCTh
PACOBBIX TECOPUU, UAECH COLIMAILHOTO
JapBUHU3MA U pacusma

Hroro uacosB o Teme

9

Tema 3. Opranusmbl U OKpY:KaouIas cpeaa

3.1 | Okonorus Kak Hayka 1 DKkoJiorus Kak Hayka. 3ajaduu paszensl | PackpeiBath coaep:kaHue TEPMUHOB U
DKOJIOTUH. MOHATUI: SKOJIOTHS, ITOJIEBBIE
MeTobl SKOJIOrMYECKUX UCCIIEAOBAHUM. | HAOTIOAEHHUS, SKCICPHUMEHTHI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHUTOPHUHI OKPY’KarOIIEeH Cpebl,
COBPEMEHHOI'O YEJIOBEKA. MOJEJINPOBAHUE, IKOJIOTMYECKOE
Hemoncmpayuu: MHUPOBO33pEHUE.
Ilopmpemor: A. I'ymOonbaT, [lepeuncnsaTh 3a7a4u SKOJIOTUH, €€
K. @. Pynswe, O. I'exkelns. pas3zensl UCBS3U C APYTMMU HAyKAMMU.
Tabauyvl u cxemvr: xapra «IIpupoausie | Xapakrepu3oBaTh METOIbI
30HBI 3EMIID» HKOJIOTUYECKUX MCCIIETOBAHUI

3.2 | Cpenbl oOuTaHus U | Cpenbl oOMTaHUs OPraHUW3MOB: BOJIHAsl, | PackpblBaTh cojiep:kaHre TEPMUHOB

HKOJIOTHYECKUE
(dakTopbl

HA3€MHO-BO31yIlIHAs], [IOYBEHHAs,
BHYTPH-OPTaHU3MEHHAS.
DKoJioruueckue (PaxTopsl.
Knaccudukanuys 3K010ruueckux

Y TIOHATHI: cpefa OOUTaHMS,
sKOJOTHYecKue GaKkTophl,
OMOIOTHYECKUI ONTHMYM,
OTpaHUYMBAIOIIUNA (JTUMUTHPYIOITUIN )
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(akTopoB: abHOTHYECKHE, OMOTHUECKUE
U aHTPOTIOTEHHBIE.

JelicTBUE KOIOTMYECKUX (PAKTOPOB

Ha OpraHU3MBbl.

Jemoncmpayuu:

Tabauywl u cxemwvl: «CpenploOUTaHUS
OpraHU3MOB»

dhaxTop.

XapakTepu3oBaTh yCIOBUS CPE
OOWTaHUS OPTAaHNU3MOB;
KJIACCU(PUITUPOBATH U XapaKTEPU30BATh
HKOJIOTHYECKUE (PaKTOPhI: A0MOTHYECKHE,
OMOTHYECKHE U aHTPOIOTECHHBIE.
OmnucelBaTh AEMCTBUE IKOJIOTMUECKUX
(aKTOpOBHA OPTraHU3MBI.
XapakTepu3oBaTb 0COOEHHOCTH
CTPOCHHMSI U )KU3HEACATEIIbHOCTH
pacTeHHii 1 )KMBOTHBIXPA3HBIX CPET
oOuTaHus

3.3

AOuornyeckue
dakTopsl

AOGuoTtnueckue (HakTophl: CBET,
TeMIlepaTypa, BIKHOCTb.
doronepuoausm.IIpucnocobnenus
OpraHU3MOB K JIEHCTBUIO a0OMOTUYECKHUX
(dhakTopoB. BHOJIOrHYECKUEPUTMBI.
Jemoncmpavuu:

Tabauywl u cxemst: «DOTOTIEPUOTUIMY.
Jlabopamopnvie u npakmuueckue
pabomul:

JlabopaTtopHas padota Ne 3.
«Mopdosoruueckre 0COOEHHOCTH
pacTeHUl U3 Pa3HbIXMECT OOUTAHUS.
JlaGoparopHas pabora Ne 4. « Bnusinue
CBETa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIEyCa»

PackppIBaTh copep:kaHue TEPMUHOB U
MOHSATUH: aOMOoTUYECKHE (PaKTOPHI,
dboToneprnoan3M, OUOIOTUUECKUE
PUTMBI.

AHanM3MpoOBaTh JEHCTBUE CBETA,
TEeMITepaTyphl, BIIAJKHOCTH HA OPTaHU3MBI
Y TIPUBOJUTH TPUMEPHI
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.
[TpoBOaUTH OMONOrMYECKIE HAOTIOICHHUS
1 0OpPMIIATH PE3yJIbTaThl MPOBEIEHHBIX
HaOIIOIEHUI
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3.4 | buotnueckue buotnueckue paxropbl. Busr PackpsIBaTh coziepkaHue TEPMUHOB
bakTopsl OMOTUYECKUX B3aUMOCHCTBUM: U OHATUM:0MoTHYECKHE (HaKTOPbI,
KOHKYPEHITUS, XUIITHAYECTBO, CAMOMO3 U | XUITHUYECTBO, [TaPa3UTU3M,
ero ¢opmel. [lapa3zutusm, Koonepanus, | KOHKYPEHLUs, MyTyajlu3M, CUMONO3,
MyTyaJIN3M, KOMMEHCAIN3M KOMMEHCAJIU3M, HaXJIEOHUUYECTRO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, AaMEHCAJIU3M,
AMeHcanu3M, HEUTPAITA3M. HEUTPAJIU3M.
3HaueHne OMOTHYECKHUX XapakTepu3oBaTh OMOTUYECKHE
B3aUMOJECHUCTBUM JJIs1 CYLIECTBOBAHUSA (bakTOphl U BUIBIB3aMMOOTHOIICHHI
OpraHU3MOB B IPUPOAHBIX COOOIIECTBAX. | MEXKIY OpraHU3MaMu; IIPUBOIUTH
Hemoncmpayuu: IIPUMEPHI B3aUMHOU
Tabauywl u cxemol.: «Iluesbie Henm» MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXIY COOON BUJIBI
OMOTUYECKUXB3aUMOICHCTBUI
OpTraHU3MOB
3.5 | Dxonoruueckue DKOJIOTUYECKHUE XaAPAKTEPUCTUKH PackpsiBaTh copepkaHue TEPMUHOB U
XapaKTePUCTUKU nonyJsiiuu. OCHOBHBIENIOKA3aTEIN MIOHATHUI: MOIYJISLNS, YUCIIEHHOCTb,

BH/Ja U IOITYJIAAIUA

MOMYJISIIIUN: YUCIEHHOCTh, INIOTHOCTb,
POXKIa€MOCTh, CMEPTHOCTh, IPUPOCT,
Murpanus. JJuHaMmyuka 4uCiIeHHOCTH
MONYJISIITUU U €€ PeTyJIsIusl.
Hemoncmpayuu:

Tabauywl u cxemol.: «Ilomynsuuny,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH
MOMYJISIANA UHOY30pUU-TYPEITBKNY.
Jlabopamopusie u npakmuueckue
pabombut:

IJIOTHOCTB, POKIAEMOCTb, CMEPTHOCTb,
IPUPOCT, MUTPALUs, JUHAMUKA
YUCJIICHHOCTU TMOMYJIALINH.
XapakTepu30BaTh OCHOBHBIE TIOKA3ATEIN
Y DKOJIOTHYECKYIO CTPYKTYPY
MOMYJISILNUN; ONTUCHIBATh MEXAHU3MBbI
PEryJsiuy YUCIEHHOCTH MOMYJISALNH
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[Ipaktrueckas padora Ne 2. «Iloacuér
IJIOTHOCTH MOITYJISIHUNA pa3HbIX BUJIOB
pacTeHu»

HToro uacoB 1o teme

5

Tema 4. Coo0111ecTBA M DKOJOTHYECKHE CUCTEMBI

4.1 | CoobuecTBa 1 Co00111ecTBO OPraHM3MOB — OMOLICHO3. PackpriBaTh conep:kaHue TEPMHUHOB U
OpPraHHU3MOB CTpyKTypbl OMOLIEHO3a: BUI0Ba, HNOHATUI: OMOIIEHO3, IKOCUCTEMA,
POCTPAHCTBEHHAs, Tpoduueckas OMOreoIeH03, BUIBI-IOMUHAHTHI,
(nuiueBas). Buapl-1oMuHaHTBHI. HKOJIOTMYECKasl HUIIA.
CBsi3u B OHOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jlemoncmpayuu: (cooO11ecTBO), €ro BUAOBYIO,
Tabauywl u cxemol. «IluteBple nenmy, MPOCTPAHCTBEHHYIO U TPOPUIECKYIO
«buoLeHo03: cocTaB U CTPYKTYpa». CTPYKTYPBHI.
ObopyodosaHue. MOJENb-aITIINKALUS OOBSCHATH POJIb KOMIIOHEHTOB
«TunnynabIe OMOIIEHO3bI»; TepOapuit OuonEeHO3a B MOAIEP)KAHUU €r0o
«PacturenpHbie cOOOLIECTBAY; CTPYKTYpPBI U CYLIECTBOBAHMUS
KOJUIEKIMS «broneHo3» Ha ONPEAECIEHHON TEPPUTOPHN.
OOBACHATD OMOJIOTUYECKHI CMBICIT
SAPYCHOCTH WJIMCTOBON MO3aWKH.
CpaBHUBATh KOMIIOHEHTHI OMOLIEHO30B,
UX BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOOUIECKYIO CTPYKTYPHI, CBSI3U MEXKTY
OpraHu3Mamu
4.2 | DKOCUCTEMBI U 2 DKOJIOTUYECKHUE CUCTEMBI (IKOCUCTEMBI). | PacKkpbIBaTh cojiepaHue TEPMUHOB U

3aKOHOMCPHOCTH HUX
CyIcCTBOBAHUSA

[MTouste 00 3KOCUCTEME U
OHOreoreHo3E.
O YHKINMOHAIbHBIE KOMIIOHEHTHI

MMOHSATHH: DKOCUCTEMA, OMOT€OIIEHO3,
MPOTYIICHTBI, KOHCYMEHTHI, PEAYIICHTHI,
TpopUIECKHE YPOBHU, MUIIICBAS
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AKOCUCTEMBI: IPOTYIIEHTHI, KOHCYMEHTHI,
PEaYLIEHTHI.

KpyroBoport BelecTB 1 NOTOK SYHEPTUU
B DKOCHCTEME.

Tpoduueckue (nuieBsie) ypOBHU
sKocucTeMbl. [IuimeBbie 1Ienu u CETH.
OcCHOBHBIC ITOKA3aTEIN YKOCHCTEMBI:
oromacca, IpoayKIus. IKOJIOTUYECKUE
MUpaMUIBL: IPOTYKIIHH, YUCICHHOCTH,
o6nomaccel. CBOMCTBA SKOCHUCTEM:
YCTOWYHUBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Tlopmpemuwi: A. JIx. Tencnu,

B. H. Cyxaués.

Tabnuywt u cxemol: «llpupoansie
coobmecTBay, «Llenu muranus,
«IKoNOTHYeCcKas MTUPaAMHUIA»

IIETb U CETh, IKOJIOTUICCKHUE
MUPaMHUIBI, OroMacca, IPOTYKIIHS,
CYKIICCCHSI.

XapakTepru30BaTh CBOMCTBA IKOCUCTEMBI
(e€ crtoCOOHOCTH K JUTUTEIIHHOMY
CaMOIIOAIeP>KaHUI0, OTHOCUTEIHHO
3aMKHYTBIA KPYTrOBOPOT BEIIECTB,
HEO0OXOIMMOCTh MOTOKA YHEPTHUN).
CpaBHUBaTh MaCTOUIIHBIC U JETPUTHBIE
MUIIEBBIC e, TPOPUICCKHE YPOBHU
HKOCHCTEMEI.

Paznmnuate mupamMuas IPOIYKIIAH,
MUpaMUbl YUCICHHOCTH U TTUPAMHUJIbI
OMOMacchl.

CocTaBmsTh 1IEMU U CETH MTUTAHUSI.
IlepeuncnaTbs CBOMCTBA 3KOCUCTEM:
YCTOMYHBOCTb, CAMOPETYJIAIIHS,
pa3BuTHE (CyKILIeCCHs).

OnuceIBaTh MEXaHU3M MOJIIEPKAHUS
paBHOBECHS B 3KOCHCTEMaX.
XapaKkTepru30BaTh CYKIIECCUHU, BHISBIISATh
MPUYHUHBI U O0ITHE 3aKOHOMEPHOCTH
CMEHBI SKOCHCTEM

4.3

[IpupoaHsie
JKOCUCTEMBI

IIpupoaHbIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKocucTeMa XBOMHOTO WU
IMPOKOJIMCTBEHHOTO JIeca.

PackpbIBaTh coliep)kaHHEe TEPMUHOB U
MIOHSATHUI: BOJIHBIE SKOCUCTEMBI,
OMOTreoneHo3bl, (PUTOTUIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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Jemoncmpayuu:

Tabauywl u cxemvl: «IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIECay,
«IKocucTeMa XBOMHOIO JIecay,
«bHo11EH03 BOTOEMAY.

Obopyoosanue: repbapuu 1 KOJUJIEKIIUU
PACTEHHI U )KUBOTHBIX,
MPUHAJJICKAIINX K pa3HBIM
AKOJIOTMYECKUM TpyIaM OJHOTO BUAA

[TpuBOAUTH IPUMEPHI MPUPOTHBIX
HKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBaTh HA3€MHBIE U BOJIHBIC
HKOCHCTEMBI; OpTraHU3MBbI, 00pa3yoIIre
pasHbie TPO(HUUIECKUE YPOBHU

4.4 | AaTporioreHHbIe AHTPOIIOTEHHBIE YKOCUCTEMBI. PackpriBaTh copepkaHie TEPMUHOB U
HKOCUCTEMBI ATpPOIKOCHCTEMBI. MOHSITUIA: aHTPOTIOTeHHASI YKOCHCTEMA,
Ypboskocucremsl. buonoruyeckoe u arposkocucTema, ypoo3kocucrema,
XO03SIICTBEHHOE 3HAUCHHE ounopaszHoobOpasue.
arpodKOCUCTEM B YPOOIKOCHUCTEM. XapakTepu3oBaTh arpo3KOCUCTEMBI U
buopasnoobpazue kak gaxTop ypOO3KOCUCTEMBI, 0COOCHHOCTH UX
YCTOWYHMBOCTHU dKOCUCTEM. COXpaHEHHE | CyIIECTBOBAHUS.
OMOJOTMYECKOT0 pa3Hoo0pasus [IpuBOANTH MPHUMEPHI AHTPOIIOTEHHBIX
Ha 3emJie. IKOCHCTEM CBOEH MECTHOCTH, ONTUCHIBATH
Jemoncmpayuu: WX BUJIOBOM COCTaB U CTPYKTYPY.
Tabauywl u cxemvl: KATPOLIEHO3Y. CpaBHHBATh COCTaB U CTPYKTYPY
Obopyodosanue: KomeKuus «BpeIuTeny | mpupoaHBIX SKOCHCTEM U
BaXXHEHIIINX CETbCKOX03AHCTBEHHBIX arpo3KOCUCTEM, arpPO3KOCUCTEM U
KYJBTYp» ypOOdKOCUCTEM
4.5 | buocdepa— Vuenne B. U. Bepuaackoro o 6mocdepe. | PackpsiBaTh copepkaHue TEPMUHOB U
rJI00abHAs ['panuIel, cOCTaB U CTPYKTYypa noHATUH: Ouocdepa, )KUBOE BEIIECTRO,

YKOCHUCTEMA 3EMIIU

onocdepsnl. )KuBoe BEIIECTBO U €T0
byukiuu. OcobeHnocTu 6uochepsl Kak

JTUHAMHAYECKOE PAaBHOBECHE.
OuenuBatsh Bkaaa B. M. Bepuaackoro
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rJ100aJIbHON YKOCUCTEMBI.
JluHamuueckoe paBHOBECHE U 0OpaTHas
CBsI3b B Ouocdepe.

Jemoncmpayuu:

Ilopmpemui: B. 1. Bepranckuid.
Tabauywl u cxemwr: «O0IAs CTPYKTYpa
ouochepri», «PacnpocTpaHeHHE KUZHU
B Ouocdepe», «O30HOBBIN FKpaH
ouochepni»

B CO3/IaHue y4eHHs 0 Ouocdepe.
XapakTepu3oBaTh cOCTaB OMOChepHl,
(hYHKITUH KUBOTO BelecTBa OMochepsl
U onpeAessITh (Ha KapTe) 00JIacTh ero
HAUOOJIBILIETO PACIIPOCTPAHECHHUS.
[IpuBOANTH MPUMEPHI IPOSBICHUS
GbyHKIMI )KUBOTO BeliecTBa orochepsl,
OMOTeOXMMHUYECKOM IeATETbHOCTH
YeJIoBeKa.

[lepeuncnarb ocoOeHHOCTH OUocheps
KakK IJ100aJbHOM SKOCUCTEMBI 3eMJTH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTHI BemiecTB u PackpriBath copepxanue TEPMUHOB U
CYIIIECTBOBAHUS OMOTreOXUMHUYECKHE ITUKITBI JIEMEHTOB MOHSATHUH: TIEIOCTHOCTL Onochepsl,
ounocdepol (yrnepona, a3ora). KPYTOBOPOT BEIIIECTB,

3oHanbHOCTHL OUochepbl. OCHOBHBIE OMOT€OXUMUYECKUE ITUKITBI

OMOMBI CyIIIH. AJIEMEHTOB, 30HATTLHOCTH OMOCHEPHI,

Jlemoncmpayuu: OMOMBI.

Tabnuyvt u cxemwvi: «KpyroBopot OnuchIBaTh KPyrOBOPOT BEILIECTB,

yriepona B 6uoceper», «Kpyrosopot OMOre0OXMMHUYECKHE UKIIBI a30Ta U

a30Ta B TIPUPOJIC» yraepoja B ouocdepe.
OOBSICHATH MPUUNHY 30HATTLHOCTH
ouocdepsl. [lepeuncnsats u
XapaKTEpHU30BaTh OCHOBHBIEC OMOMBI
CyIIu 3eMJIn

4.7 | YenoBe4yecTBO YenoeuecTBO B Onochepe 3eMin. PackpbiBath copepkaHue TEPMUHOB U

B Omocdepe 3emmu

AHTpOTIOTEHHBIE U3MECHECHUS
B 6uocdepe. ['nmobanbHbIE

TMOHSITUM: AHTPOIIOTCHHBIC U3MCHCHUS,
AKOJIOTUYECCKHUU KpHU3uc, r100aJbHBIC
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HKOJIOTHYECKUE MPOOIIEMBI.
Hemoncmpayuu:

Tabauyvl u cxemsi: «[IpumepHbie
AHTPONOTECHHBIE BO3ACHUCTBUS

Ha IpUpPOy», « BaxkHele nCTOYHUKH
3arpsi3HEHHS BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BaykHeHNIas
cocrasJsitoas ouochepnn», «DakTopsl
Jerpaaanuu nousy, «IlapHUKoOBbII
adPexty, «PakTophl paIuOAKTUBHOTO
3arpsi3HeHHs Ouocdeprb»; KpacHas
kHHUra PO, n3o0paxxeHus1 OXpaHsIeMbIX
BUJIOB PACTEHUI U KUBOTHBIX

pOOJIEMBI.

Xapaktepru3oBaTh OMOCHEPHYIO POITH
YeJI0BeKa.

[IpuBOAUTH IPUMEPHI AHTPOIIOTEHHBIX
HM3MEHEHH B Onocdepe.

OueHuBaTh MOCIEACTBUS 3arpsI3HEHUS
BO3YIIIHOM, BOJHOW CPEbl, U3MEHCHUS
KJIMMaTa, COKpaIICHHUS
OmopazHooOpasusi.

dopMyHpoBaTH COOCTBEHHYIO MO3UIIUIO
M0 OTHOIICHHIO K II00ATbHBIM U
PETHOHATBLHBIM 3KOJIOTHYCCKIM
npo0semMaM, apryMeHTHPOBATH CBOIO
TOYKY 3pEHUSI.

Ha3piBaTh MpUYHMHBI OSBICHUS
MIPUPOTOOXPAHHON ITHKH,

pacKpbIBaTh 3HaUEHHUE TIporpecca

JUTSI TIPEOJTOJICHHST SKOJIOTUYECKOTO
KpHU3uca

4.8

CocyuiecTBOBaHME
IPUPOABI U
YeJI0BEUeCTBA

CocyniecTBoBaHME TPUPOJIBI U
yejoBeuecTBa. CoxpaHeHUe
Onopa3zHooOpasusi Kak OCHOBA
ycToitunBocTu 6uocdepsl. OcHoBa
PaIMOHAIBHOTO YIIPABICHUS
MPUPOTHBIMHA PECYPCAMH U UX
UCIONIb30BaHue. JlocTrmkenust Onooruu
¥ OXpaHa MPUPOIBI.

PackpriBaTh coaepxaHue TEPMUHOB U
MOHSTUI: PALIMOHATIBHOE
MIPUPOIOIIOIB30BaHUE, YCTOMYUBOE
pa3BUTHE, KOIBOJIIOLUS.
XapakTepu3oBaTh PALMOHAIBHOE
MCIIOJIb30BaHUE IPUPOIHBIX PECYPCOB;
OCHOBHBIE TOJIOKEHNS KOHUEIIIUN
YCTOMYMBOI'O Pa3BUTHS
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Jemoncmpayuu:
Tabauyvt u cxemwl: «bruocdepa u
YEIIOBEK)

HToro yacos 1o teme 9

Pe3epBHOE Bpems 2

OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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