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denepanpHas pabouas mporpamma 1o yaeonomy npenmery «buonorus» (6a30BbIit
ypoBeHb) (mpeameTHas oOnacTh «EcrecTBeHHO-HaydHBIE MpeaMeThl») (Haiee
COOTBETCTBEHHO — MIporpaMmMa Mo OWOJIOrMHU, OHOJIOTHS) BKJIIOYAET MOSICHUTEIBHYIO
3aMHCKy, CONepKaHue OOy4YeHUs, TJIaHUPYEMbIE PE3yIbTaThl OCBOCHUS MPOTPAMMBbI
1o OUOJIOTUH, TEMATHYECKOE IJIAHUPOBAHUE.

[TosicHuTenbHAS 3alMHMCKa OTpa)kaeT OOIMMe e W 3aJlauyd U3YYCeHHS OHMOJIOTHH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX TMPEANOCHUIOK K €€ HM3yYeHHI0 OO0ydaronuMucs,
MECTO B CTPYKType yd4eOHOTO IUIaHa, a TaKXKe TOIXOIbI K OTOOPY COAepKaHus,
K ONPEIEIICHUIO IAHUPYEMBIX Pe3yIbTaTOB.

Conepxanve oOy4deHUsS pacKpbIBaeT COJEpXKATENbHbIC JIMHUU, KOTOPBIC
npeaiaraloTcs JUisi 00s3aTelIbHOr0 M3Y4YEHHUsl B KaXKJIOM KJIacce Ha YPOBHE CPEIHETO
o0O1miero oOpa3oBaHwms.

[Inanupyembie pe3yabTaThl OCBOCHUS MPOrpaMMbl MO OHOJOTUM BKJIIOYAIOT
JUYHOCTHBIE, METaIllPpeAMETHBIC pPE3yJbTaThl 3a BECh IMEpPHOa OOYYCHHS Ha YpPOBHE
CpelHero o0Iero oOpa3oBaHUs, a TAKXKE MPEIMETHBIC JTOCTHKEHHUS OO0y4YaroIIerocs
3a KaXblil ToJ] 00y4YeHUs.

HOACHUMTEJ/IbBHAA 3AIINCKA

I[Ipu pa3paboTke mporpaMmbl MO  OHOJOTUU  TEOPETHYECKYIO  OCHOBY
JUIS ONIpEACNICHUsI MOJIXO0J0B K (POPMHUPOBAHUIO COJCPKaHMS Y4EOHOIro MpeaMera
«buonorus» COCTaBUJIU: KOHIIENITyaJIbHbIE MOJIOKEHHUS Or'oC COO
0 B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COlep KaHUsl, PE3yIbTaTOB OOy4YEeHHs U TpeOOBaHUI
K YPOBHIO TIOJITOTOBKHM BBITYCKHHKOB, TIOJOKCHHsSI 00 OOIMMX IENIX W TPHUHIUINAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro 00IIero oOpa3oBaHus
B Poccuiickoit deaepaiuu, a TakKe MOJIOKEHHS O crieuduke OUOoIoTuu, €€ 3HAaUCHUN
B MIO3HAHUU KUBOMW MPUPOJIBI U 0OECTICYCHUH CYIIECTBOBAHUS YEIIOBEYECKOTO OOIIECTRA.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSIM OIPEJCICHBl OCHOBHBIC (DYHKIIUM TPOrPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu ma€T MpeACcTaBieHHE O IensX, 00 o0IIeil crpareruu
OOy4eHHs, BOCIUTAHUSI U PA3BUTHS OOYyYalOUIUXCS CpPEACTBAMU y4eOHOIO IMpeamera
«buonorusy, omnpenenseT 00s3aTeNbHOE MPEIMETHOE COJEPKaHHUE, €ro CTPYKTYPY,
pacripejiesieHue 1o pa3jejaM U TeMaM, peKOMEHIyEMYI0 TTOCJIeI0BaTEIbHOCTh U3YUEHUS
y4eOHOT0 MaTepHraia ¢ yaéTOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTHKU
00pazoBaTeILHOTO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yJarOIIUXCS.

B mporpamme mo OHMOJOTHM TaKXKe yYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM,  METalmpeIMETHBIM W  TPEAMETHBIM  pe3ysJbTaraM  OOydeHHUS
B (OpPMUPOBAHUU OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIBHON IEATEIIbHOCTH/Y4eOHBIX
JEUCTBUN 00YJAIONTUXCs IO OCBOCHUIO COJIEPKAHUS OMOJIOTUYECKOT0 00pa30BaHMUsI.

B mporpamme mo oOwuosorum (10—11 kmaccel, 0a30BBIM YpPOBEHb) peaIM30BaH
NPUHITUI TIPEEMCTBEHHOCTH B HM3yYCHMHM OWOJOTWH, Ojarofgaps dYeMmy B HEH



MIPOCMATPUBAETCS HAMMPABIEHHOCTh HA PAa3BUTHE 3HAHUMN, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM
€CTECTBCHHO-HAYYHOTO  MHPOBO33PCHHUsS, IICHHOCTHBIX OpPUEHTAIMA  JTUYHOCTH,
HKOJIOTUYECKOTO MBINIJICHUS, TIPEICTABICHUN O 3J0POBOM 00pa3e KU3HU U OCPEIKHBIM
OTHOIIEHUEM K OKpYXaromeld mnpupomHor cpexae. Iloatomy Hapsgy ¢ H3ydeHHEM
00IIEONOIOTUYECKUX TEOPHA, a TaKKe€ 3HAHUH O CTPOCHUU YKUBBIX CHCTEM Pa3HOTO
paHTa ¥ CYIIHOCTH OCHOBHBIX IIPOTEKAIONIUX B HUX TMPOIECCOB B MPOTPaMMe
110 OMOJIOTHH YJISIICHO BHUMaHHUE UCITOJIb30BaHUIO TIOJTYUSHHBIX 3HAHUN B TIOBCETHEBHOM
YKU3HHM TSl PEIICHUS MPUKIIATHBIX 3371a4, B TOM YUCIIE: MPOGUIaKTUKN HACIEICTBEHHBIX
3a00JICBaHUN YETOBEKa, MEAMKO-TEHETUYECKOTO KOHCYJIBTUPOBAHUS, OOOCHOBAHUS
IKOJIOTHUYECKH 1IeTIECO00PA3HOTO MOBEACHHS B OKPY KaIOIIEH MPUPOIHON cpelie, aHaIn3a
BIUSHUAS XO3SMCTBEHHOW JEATETLHOCTH 4YEJIOBEKAa HAa COCTOSHUE NPHPOAHBIX U
UCKYCCTBCHHBIX JKOCHUCTEM. YCHJICHHE BHHMAaHHWs K TPHUKIAJHON HAaNpaBICHHOCTH
yueOHoro mnpeamera «buosiorus» MNPOAUKTOBAHO HEOOXOJIUMOCTBIO OOECreYeHUs
YCIIOBHM TSI PEIICHHMsS] OJAHOW M3 aKTyalIbHBIX 3aJad IIKOJBHOTO OHMOJOTHYECKOTO
oOpa3oBaHus, KOTopas mpesmnoyiaraeT (GopmMupoBaHue y oOydaronuxcsi CioCOOHOCTH
aIaNTHPOBATHCS K M3MECHCHHSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Iporpamma 1m0 OWOJIOTHU SBJISIETCS OPUEHTUPOM ISl COCTAaBJICHUS PabOunx
porpamMm, aBTOPbI KOTOPHIX MOTYT MPEIJIOKUTh CBOM BapHaHT IMOCJIEI0BATEILHOCTH
W3YYCHUS M CTPYKTYphl y4eOHOTO MaTepwayia, CBOE BHJICHHE TyTed (HOpMUPOBAHHS
y oOyuaromuxcsi 10—11 kimaccoB mpeaMETHBIX 3HAHUN, YMEHUN U CIOCOOOB y4ueOHOM
NEATETLHOCTH, a TaKK€ METOJMYCCKHX PEIICHWHA 3a7ad BOCIUTAHUS W Pa3BUTHSA
cpencTBamu ydeObHoro npeameta «buomorusy.

buonorus Ha ypoBHE cpenHero oOIiero oOpa3oBaHHUS 3aHMMAET Ba)KHOE MECTO.
OHn ob6ecrnieunBaeT GopMUpoBaHUE Y 00yJaIOIMMUXCSl TPEACTaBICHUN O HAYYHOM KapTUHE
MHUpa, pacmupseT U o0000maeT 3HAHUS O KUBOM TpHpoAe, €€ OTIMYUTEIBHBIX
MpU3HAKaX — YPOBHEBOW OpTraHM3AIlMU W DBOJIOINHH, CO3MAET YCIOBUS JIS: TMO3HAHUS
3aKOHOB JKMBOW TMPHUPOJIBI, GOpMUPOBaHUS (DYHKIIMOHAIEHON TPaMOTHOCTH, HAaBBIKOB
3I0pPOBOTO M O€30macHoOro oopasza >KM3HH, SKOJOTHYECKOIO MBIIUICHUS, IIEHHOCTHOTO
OTHOIICHUS K )KUBOH TIPUPOJIC U YETIOBEKY.

Bonbioe 3HaueHne OMOJIOTHS UMEET TaKXKE I PEHICHUS BOCHUTATEIBHBIX M
pPa3BUBAIOIIMX 3a/lady CPEJAHEro 00IIero o0pa3oBaHUs, COIUATN3ANUUA O0YUYaIOIIUXCS.
N3yuenne Onosioruu odecreunBacT yClIoOBUs I (OPMHUPOBAHUS MHTEIUICKTYATbHBIX,
KOMMYHHKAIIIOHHBIX W WH(QOPMAIMOHHBIX HABBIKOB, JACTCTHUYECKOH KYJIBTYPHI,
CIIOCOOCTBYET HMHTETpAIlMd OHOJIOTHYECKUX 3HAHUW C TPEACTABICHUSIMH U3 JPYTUX
y4eOHBIX TPEJAMETOB, B YAaCTHOCTH, (u3ukH, XumMuu u reorpaduu. Hazpanubie
MOJIOKEHUS O TIPeTHa3HAYeHNH yaeOHOTO npeaMeTa « buomorus cocTaBuiM OCHOBY JIJIS
OTpEEICHUS TOIXOM0B K OTOOpPY U CTPYKTYPHUPOBAHHUIO €r0  COJEPIKaHMS,
MPEICTABJIICHHOTO B MPOTpamMMe 1o OUOJIOTHH.

Ot16op conepxkanus ydeOHOTO Tipeamera «buosorus» Ha ©6a30BOM ypOBHE
OCYIICCTBJIEH C MO3UIUH KYJIbTYPOCOOOPA3HOTO MOIX0/Ia, B COOTBETCTBHHU C KOTOPBIM
oOyJaroruecss JTOJDKHBI OCBOWTH 3HAHWS M YMEHHWS, 3HAYUMBIC I (OPMHUPOBAHUS



oOIIel KyJbTYphI, OMPESISIONNEe aJeKBaTHOE TOBEACHUE UYEJIOBEKAa B OKPYKAIOIICH
NPUPOJHOM Cpelie, BOCTPEOOBAHHBbICE B TIOBCEIHEBHOM JKM3HU M MNPAKTUYECKOU
nestenpHocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HAHWWA 3aHUMAIOT AJIEMEHTHI
CONlepKaHMs, KOTOpBIE CIy>KaT OCHOBOW MJii (OPMHUPOBAHUS TPEICTABICHUI
O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpPAa M IEHHOCTHBIX OPHUEHTAIUAX
JUYHOCTH, CIOCOOCTBYIONTUX TYMaHU3AINHA ONOJIOTHYECKOTO 00pa30BaHUAI.

CTpykTypupOBaHWE  COAEpXaHUS  ydeOHOTO  MaTepuajia B  Mporpamme
mo OWOJIOTMH OCYIIECTBIEHO ¢ Y4Y€TOM TMPUOPUTETHOTO 3HAYCHUS 3HAHUU
00 OTIWYUTENBHBIX OCOOCHHOCTSAX >KHBOW TMPHUPOJBI, O €€ YPOBHEBOW OpraHU3aIlNU
¥ JBOJIIONMH. B COOTBETCTBUU C ATUM B CTPYKType yueOHOro mpeamera «buomorusy
BBIJICJICHBI CJIEAYIONINE COJAEpKaTelibHble JIMHUM: «buonmorus kak Hayka. MeTomawbl
HAay4YHOTO TO3HaHUs», «Kierka kak Owuosormueckass cuctemay, «OpraHmsm Kak
ouosiormyeckast cucrteMa», «CucremMa U MHOrooOpasue OpPraHUYEeCKOro MHpay,
«OBOJIOLMS )KUBOU IPUPOJBD, « IKOCUCTEMBI U MPUCYLIUE UM 3aKOHOMEPHOCTIY.

Lens nzydyenus: yuedHoro npenmera «bruonorus» Ha 6a30BOM ypOBHE — OBJIaJICHHUE
OoOy4YaromMUMHUCs 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJIBHOW OpraHU3alliyd >KUBBIX
CUCTEM pa3HOTO paHra MU MNPUOOpPETEeHHWE YMEHHUH WCIOJIb30BaTh JOTHU 3HAHUS
JUIi TPAaMOTHBIX JIEUCTBUUA B OTHOIIEHUH OOBEKTOB >KUBOW MPUPOJBI U PELICHUS
Pa3JIMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmxenue (SN0 W3y4YECHHUS y4eOHOTO npeaMera «buonorus»
Ha 6a30BOM YpOBHE 00€CIIEYMBACTCS PEIICHUEM CIICTYIONTNX 3a/1a4:

OCBOEHHE O0YyYaIOIMUMUCS CUCTEMbI 3HAHUM O OMOJIOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, MpaBuiaxX,  CIyXaluX  OCHOBOWM
Jutst GOPMHUPOBAHUS MPEJICTABIICHUN O €CTECTBEHHO-HAYYHON KapTUHE MHUpPA, O METOaX
HAyYHOT'O TIO3HAHUS, CTPOCHHUH, MHOTO0OPa3HH U OCOOEHHOCTSIX )KHUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHW3allid, BBIJAIOIIUXCS OTKPBITUAX W COBPEMEHHBIX HCCIEIOBAHMIX
B OMOJIOTHH;

dbopmupoBanne y  oOydYaronmuxcsi — TO3HABATENbHBIX, HHTEIUICKTYaJbHbBIX
¥ TBOPYECKHUX CITIOCOOHOCTEH B MpOIecce aHan3a JaHHBIX O MyTSIX Pa3BUTUS B OUOIOTHU
Hay4YHBIX B3IJIS0B, UJEH U MOJXOJOB K M3YYECHHUIO >KMBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3aIliy;

CTaHOBJICHHE y OOy4YarOIIMXCs o0MIel KyabTyphl, GYHKIIMOHATBLHON IPaMOTHOCTH,
pa3BUTHE YMEHHUU OOBSICHATh U OIEHUBATH SIBJICHUS OKPYXKAIOIIETO MHUpa >KUBOU
MPUPOHI HA OCHOBAHUH 3HAHUHN U OTIBITA, MOJYYEHHBIX NPU U3YYCHUH OUOJIOTHHY;

dbopmupoBaHre 'y OOydYaromMXCs yMEHUM  WUTIOCTPUPOBATH  3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUUYECKONW JCATEIbHOCTH YEJOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTHiA;

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM IKHUBOU
MPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOTIOICHUSI STUYECKUX HOPM
IPU MIPOBEJICHUN OMOJIOTUYECKUX MCCIIEIOBAHU;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUW JJIsl TIOBBIIIEHUS  YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHhI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;



NpUMEHEHHE NPUOOPETEHHBIX 3HAHUW M YMEHUW B TOBCEIHEBHON JKU3HU
JUTSL OLIGHKH TIOCTIEICTBUI CBOEH JIEATEIHHOCTH M0 OTHOIICHHIO K OKpYKaIoIeh cpese,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME M COOJIOJEHHUE Mep MNPOPUIAKTUKH
3a00JIEBaHU.

B cucreme cpemnero oOmero oOpazoBanusi «buonorus», u3zydaemas
Ha 0a30BOM YPOBHE, SIBISIETCA 0053aTEIbHBIM YUEOHBIM IPEIMETOM, BXOSIIMM B COCTAB
npeaMeTHOU 06sacTu «EcTecTBeHHO-HAYYHBIE TPEAMETHD.

OO1iee 9yncno0 4acoB, PeKOMEHJOBAHHBIX ISl U3y4eHHUs Ouoioruu — 68 4acos:
B 10 xnacce — 34 yaca (1 gac B Heaenmo), B 11 kinacce — 34 yaca (1 yac B HeZIel0).



COAEPKXAHUE OBYYEHUA

10 KJIACC

Tema 1. buojiorus Kak Hayka

buonorns kak Hayka. CBsi3b OHMOJOTHH C OOIIECTBEHHBIMH, TEXHUYCCKUMU
U IPYyTUMH €CTECTBEHHBIMHU HayKaMH, (puiiocodueit, STUKOM, SCTETUKOM U paBoM. Poiib
Ouonorun B (GOPMHUPOBAHWM COBPEMEHHOW Hay4dyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Meroabl MO3HAHMS KUBOM TPHUPOAbl (HAOIIOJEHUE, SKCIEPUMEHT, OIHUCAHUE,
U3MepeHue, Kiaccuukaiys, MoAeIMpOBaHUE, CTaTUCTUYECKasi 00paboTKa JIaHHBIX).

Hemoncmpayuu:
Ilopmpemuwi: Y. JapBun, I'. Menaens, H.K. Konbuos, /Ix. Yorcon u @. Kpuk.
Tabauywl u cxemol: «MeTOIbI TIO3HAHMS JKUBOW TPUPOIBDY.

Jlabopamopuuie u npakmuueckue pabomul:
[Ipaktuueckas padota Ne 1. «/cnonb30oBaHue pa3au4yHbBIX METOJ0B IPH U3YYECHHUH
OMOJOrNYECKUX OOBEKTOBY.

Tema 2. ’KuBble cCTeMbI M X OPraHU3anusi

XKusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. Otinuue
JKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPO/IBI.

CgoiicTBa OMocHMCTeM U HX pa3HOooOpasue. YPOBHH OpraHu3alud OHOCHUCTEM:
MOJICKYJISIDHBIN, KIJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIMA, MOMYJSIHOHHO-BUIOBOM,
HKOCUCTEMHBIHN (OMOT€0LEHOTHYECKUH ), OMOCHEPHBIN.

Hemoncmpayuu:

Tabauyvt u cxemovr: « OCHOBHBIC PU3HAKK KU3HW», Y POBHU OpPraHHU3AIMH KUBOM
TIPHUPOJIBD».

Obopyoosanue: Moaenb Mmojiekyibl JJHK.

Tema 3. XuMH4YeCKHH COCTAB M CTPOCHHE KJIETKHU

XUMHAUYECKUM COCTaB KJIETKA. XHMHUYECKHUE DIIEMEHTBI: MAKpPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. Bo/la 1 MUHEpaNbHBIE BEIECTBA.

OyHKIUK BOABI U MUHEPAIIBHBIX BEIIECTB B KJeTke. [lonep:;kanne oCMOTHUYECKOTO
Oananca.

benku. CoctaB u crpoeHue O€IKOB. AMMHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
He3zameHnmble M 3aMEHHUMBbIE AMUHOKHCIOTHL. AMHWHOKHCIOTHBIA COCTaB. YPOBHU
CTPYKTYpPBI OCITKOBOW MOJEKYJbI (IEpBUYHASI, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckne QpyHKIMU OEIKOB.

depMmeHTHl — Oumosornueckue katanmm3aTopbl. CTpoeHue depMmeHTa: aKTHUBHBIN
LHEHTp, cyocTpatHasa cneuuguuHocts. Kodhepmentsl. Butamuubl. Otinnuust epMeHTOB
OT HEOPTaHUYECKUX KaTaJau3aTOPOB.



VYrneBoabl: MOHOcaxapuabl (IJIIOK03a, pubo3a W Je30Kcupr003a), AMcaxapujbl
(caxapo3a, JlakTOo3a) W  MOJMCaxapuabl  (Kpaxmayi, TJIMKOT€H, IEeJUII0JI03a).
buonornyeckue QpyHKIIMM YTII€eBOIOB.

Jlunuzel: Tpuraunepuasl, Gochonunuasl, crepouisl. ['uapodunbHO-TUIPODHOOHBIE
cBoiictBa. buonormyeckue ¢Gynkuuu nunuaoB. CpaBHEHUE YTIIEBOAOB, OEIKOB U
JIMITAJIOB KaK UICTOYHUKOB SHEPTUH.

Hykneunossie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkiuun PHK. Bunsr PHK. ATO:
CTpoeHue U QyHKIIHH.

[utonorus — Hayka o kjeTke. Kinertounas Teopusi — npuMep B3aUMOIECHCTBUS UIEH
1 (haKTOB B HAYYHOM MO3HAHUU. METO bl U3yUYEHUS KIIETKH.

Knerka kak uenoctHast »uBas cucrema. OOIIMe NMPU3HAKK KIIETOK: 3aMKHYTas
Hapy>kHas mMeMOpana, mosiekynbl JIHK kak renetnueckuil ammapar, cuctemMa CHUHTE3a
oenka.

Tunel KIETOK: dyKapuoTHYecKass U mpokapuoThdeckas. OCOOEHHOCTH CTPOEHUS
npokapuotnyeckou kinetku. Knerounas crenka 6akrepuil. CTpoeHne 3yKapuOTHUECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpPHl KJIETOK — KIETOYHAas CTEHKA, TIJMKOKAJINKC,
ux Qyskiuu. Ilnazmatuyeckas memOpaHa, e€ cBoiictBa u (ynkiuu. llutornazma
u e€ opra"ounpl. OnHoMeMOpaHHble opraHouabl kietku: OIIC, anmapat I'onbmxu,
an30combl.  1loilyaBTOHOMHBIE OpPraHOWIbl KJIETKH: MUTOXOHJPHUH, IUIACTUIBL.
[Ipoucxoxaenne MUTOXOHAPUI U Iactu. Buasl minactua. HememOpaHHbIe OpraHOuAbI
KJIETKH: pUOOCOMBI, KJIETOYHBIH IIEHTpP, LIEHTPUOJIM, PECHUYKH, KTYTHKUA. DYHKIUU
OpraHOMJIOB KJIETKH. BKiroueHusl.

Snpo — perynsTopHbl 1EeHTp kieTkd. CTpoeHue sapa: saepHas 000J0dKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEWIECTB B KIIETKE.

Jemoncmpayuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxina, K.M. bap.

Juazpammer: «PacnipenenieHne XUMHUYECKUX AJIEMEHTOB B HEKHMBOW TNPUPOIEL,
«Pacrpeenenne XuMAYECKUX JIEMEHTOB B )KUBOU MIPUPOJEY.

Tabnuyvr u cxemwr. «llepuoanueckass TabMUIIa XUMHYECKUX DJIEMEHTOBY,
«Ctpoenue MoOJeKynbl BOJb», «buocunTes Oenkay, «CTpoeHHE MOJICKYJIBI O€lKay,
«Ctpoenue pepmenTa», «Hyknennossie kucnotsl. JJHK», «Ctpoenne monekynst ATDy,
«CTpoeHue 3yKapuOTHYECKOU KIETKW», «CTpOEHHE >KMUBOTHOU KiIeTKn», «CTpoeHue
pacTUTENIbHOM KJIETKW», «CTpoeHHE MNPOKAPUOTHYECKOM KieTku», «CTtpoeHue smapa
KJIETKNY, « YTIEBOABDY, «JIMIUIBI.

Obopyoosanue: CBETOBOM MHKPOCKOM, OOOpyIOBaHWE JJisi  MPOBEICHUS
HaOJIIOICHUM, HW3MEPEHHH, OKCIEPUMEHTOB, MHUKPOIIPENapaThl  PacTHTEIBHBIX,
YKUBOTHBIX U OAKTEpUAJIbHBIX KIIETOK.



Jlabopamopnvle u npakmuueckue padomul:

Jlabopatopnast padota Ne 1. «M3yyeHue kaTanuTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)».

JlabopatopHast padota Ne 2. «3yueHne CTpoeHus: KIETOK pacTeHUH, )KUBOTHBIX U
OaKTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMKUCAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTEL KJIETKH

OOMeH BemiecTB, WIM MeTaboau3M. AccUMWIIIUS (TJIaCTUYECKU OOMEH)
U JUCCUMUIIALMS (PHEPreTUYecKuid OOMEH) — JBE CTOPOHBI €JAMHOr0 Mpolecca
Metabonmu3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB WM JDHEPTUM B TIOHUMAHUHU
MeTaboIu3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOHBIM W rerepoTpodHbi. Pomb depmeHToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®dotocunTe3. CeroBasi u TemMHoBasi (as3bl oTocunre3a. Peakuuu dorocuHTesa.
DddextuBHOCTh (poTOCHMHTE3a. 3HaUueHUEe (HOTOCUHTE3a IS )KU3HU Ha 3emie. BiausHue
ycioBUM cpeabl Ha (DOTOCHMHTE3 U CHOCOOBI TOBBIIMIEHUS €Tr0 MPOJYKTUBHOCTH
Y KyJIbTYPHBIX PACTEHUM.

XeMocHuHTE3. XeMOCUHTE3UPYIOIINE OaKTEpUU. 3HAUCHUE XEeMOCUHTE3a JUIsl )KU3HU
Ha 3eMJie.

OHepreTuueckuii OOMEH B KJeTKe. PaclierieHne BEIEeCTB, BbIJEICHUE
U aKKyMYJIUPOBaHUE DHEPTUM B KIETKE. DTallbl SHEPreTUYecKoro ooOMeHa. [ mukonms.
bpoxenne u ero Buabl. KHUCIOPOAHOE OKHUCIEHUE, WIM KIETOYHOE JbIXaHHE.
OxucnurensHoe GochopunpoBanue. IPGHEeKTUBHOCTh IHEPIETUIECKOTO OOMEHA.

Peakiuu matpuyHoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus
reHeTudecko uHpopmanuu B KJIeTKe. [eHeTWYeckuii KOJ M €ro CBOMCTBA.
Tpanckpunius — marpuunbiii cunte3 PHK. Tpancnsius — GuocunTe3 Oenka. DTarbl
TpaHcisiuu. KonupoBanue aMuHokucnoT. Poibs pubocom B OuocuuTese Oerka.

Hexknerounsie ¢Gopmbl XKH3HU — BUPYCHl. VICTOpusi OTKpBITHS BUPYCOB
(A.H. Wanosckuit). OcCOOEHHOCTH CTPOCHUS € JKU3HEHHOTO IIMKJIAa BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, )KMBOTHBIX M 4YETOBEKA, BBHI3BIBAEMBIC BHpPYCaMHU.
Bupyc ummyHonmedunmra uenoBeka (BUY) — Bo3Oynurens CIIMJla. OOpatHas
TPaHCKPUIIIUSA, peBepTa3a U uHTerpasa. [Ipodunaktuka pacnpocTpaHEHUsT BUPYCHBIX
3a00JIeBaHUM.

Hemoncmpayuu:

Ilopmpemwvi: H.K. Konbuos, JI.1. iBanosckuii, K.A. Tumupszes.

Tabauyvr u cxemvi: «Tunbl muTaHus», «Metaboausmy, «MUTOXOHIPUSY,
«OHepreTuueckuii oOMen», «Xnoportact», «®dorocuntesy, «Ctpoenme JTHK»,
«CtpoeHue u (QyHKUMOHHMpOBaHUE TreHa», «CuHTe3 Oenkay, «['eHeTHuecKuil Koy,
«Bupycoe», «baktepuodarn», «CtpoeHue u sxku3HeHHbIM 1wk Bupyca CII]/la,
oaktepuodaray, «Pemmukarus JTHK.

Obopyodosanue: wmonenu-antumkarmu — «Yasoeane JIHK wu  Tpanckpurimsy,
«buocunres 0enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.



Tema S. PaMHOKeHHe ¥ HHAUBHAYAIbHOE Pa3BUTHE OPraHU3MOB

KiieTouHbli LUK, WM )KU3HEHHBIN UK Ki1eTKu. UaTepdasa u mutos. [Iponeccs,
nporekatoume B uHTepdaze. Permkanus — peakiuss matpuuHoro cunresa JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIIL. JIUTITONIHBINA U TallJIONTHBIN
XpOMOCOMHBIE HaOopbl. XpomaTuabl. lluTosMOrMYecKre OCHOBBI PAa3MHOXKEHUS U
WHJMBUAYAJIBHOTO PA3BUTHS OPTaHU3MOB.

Jlenenue knetkn — Muto3. Craaun murtosa. IIponeccel, npoucxoasume Ha pa3HbIX
CTausIX MUTO3a. BUOJIOrnYeCKuil CMBICIT MUTO3a.

[IporpamMmmupyemasi TuOeb KJIETKU — aroITO3.

@opMBbI pa3MHOMXEHHUSI OPraHU3MOB: Oecrojioe W MoioBoe. Buawsl Oecmosnoro
pa3MHOXEHUS: JIEJICHHE HaJABOE, IIOYKOBAaHHME OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHUE, BEreTaTUBHOE pa3MHOXEHUE. VICKyCcCTBEHHOE KJIOHHPOBAaHUE
OpraHU3MOB, €r0 3HAYECHHE JIJIS1 CEJICKIUU.

[TonoBo€ pa3MHOKEHHUE, €ET0 OTIANYUS OT OECIIOJIOTO.

Meiio3. Cragum wmenosa. IIpomeccel, IpOUCXOOAIIME HA CTagusAX Meno3a.
[ToBenenue xpomocom B Menose. Kpoccunrosep. buosornueckuii CMbICI U 3HAUEHUE
Meno3a.

['amerorenes — mpouecc 0Opa3oBaHUs MOJIOBBIX KIETOK Yy XUBOTHBIX. [loyioBbIE
JKeJe3bl: CEMEHHUKHM M SMYHUKU. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KJIETOK — ramer
(cmepmaTto3ouy, SMIEKIETKa) — crepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUSA
AMIEKIETOK U criepMaro3ouaoB. Omnonorsopenue. [Taprenorenes.

NunuBunyanbHoe — pa3BuTue  (OHTOreHe3).  DOMOpHUOHAIBHOE  Pa3BUTHE
(omOpuorenes). JTanbl IMOPUOHATBHOTO PA3BUTUS Y TMO3BOHOYHBIX >KUBOTHBIX:
npobeHue, racTpyJisiius, OpraHOT€HE3. [TocTamOpuroHanbHOE pa3BUTHE.

Tunel MOCTAIMOPHUOHATBHOTO Pa3BUTHUS: MpsAMOE, HempsAMoe (JIMYMHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (AKTOPhI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbBIE
YPOICTBA.

Poct u pa3Butue pacreHnid. OHTOreHE3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJIMM Pa3BUTHSL.

Hemoncmpayuu:

Tabauyvt u cxemvi: «DOpMBI pPa3MHOXKEHUS OpPraHU3MOBY», «JlBoitHOE
OIUIOIOTBOPEHUE Y LBETKOBBIX PAaCTeHUN», «BereraTuBHOE pa3MHOXKEHHUE PACTEHUN,
«/lenenue ket 6aktepuii», « CTpoeHHUE MOJIOBBIX KIETOK», « CTPOSHUE XPOMOCOMBD,
«Knerounsiii uki», «Pemmukarmua JHK», «Mutoszy», «Mehos», «IIpsmoe n HenpsiMmoe
pazButue», «l'ameToreHe3 y MIICKONUTAIOIINX U 4YeJoBeKa», «OCHOBHBIE CTaIUU
OHTOT€HE3a».

Obopyodosanue: MHUKPOCKOTI, MUKpOTIpenapaThl «CrniepmaTo30uipl
MJICKOTIUTAIOWIETO», <« SlileKkneTka MieKkonuTaromero», «Kapuokunes B kieTkax
KOpEIIKa JIyKa», MarHuTHas MoJeNb-amuinkanus «Jlenenue knerkm», moxaens [IHK,
MoIesTb MeTa(azHOl XPOMOCOMBI.
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Jlabopamopnvle u npakmuueckue padomul:

Jlabopatopnas pabora Ne 3. «HaGmrogeHne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpOTMpenapaTaxy.

JlabopatopHasi padota Ne 4. «M3yyeHue CTpOCHUs TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax.

Tema 6. HaciieacTBEeHHOCTH M H3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHetuku. Mcropusi paszButust reHetuku. Posb nuromoruum
1 AYMOPHOJIOTUU B CTAHOBJICHHM TCHETHKU. BKJag pOCCUMCKUX U 3apyOekKHBIX YUEHBIX
B Pa3BUTHE TCHETHUKU. MeToabl T€HETUKH (THOPHUIOJOTHUYECCKUN, ITUTOTCHETUICCKUM,
MOJIEKYJISIpHO-TeHETUUECKUi). (OCHOBHBIE TEHETHUECKHME TMOHATHS. ['eHeThdeckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMAaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HACJIEIOBaHUsl TMPU3HAKOB, YyCTaHOBIEHHble [. Menaenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH €MHO-00pa3usi THOPUIOB MEPBOrO MOKOJICHHUS.
[IpaBuino TOMUHHUPOBAHUA. 3aKOH PACIICIUICHUS MMPU3HAKOB. [ MIIOTE3a YMCTOTHI raMeT.
[TomHOE M HEMOTHOE JOMUHUPOBAHHUE.

JIuruOpuaHOE CKpEIIMBaHKME. 3aKOH HE3aBHCHMOTO HAaCEIOBAaHUS IPU3HAKOB.
[{uToreHeTnuyeckue OCHOBBI ~ JUTHOPHUIHOTO  CKpCIIMBAHUSA. AHAIM3UPYIOIIEEe
CcKpemuBanue. Mcnoiib30BaHWE AHATM3UPYIOMIETO CKPEIIMBAHUSA ISl ONPEACICHUS
Te€HOTHUIIa OCOOHU.

CuerieHHOE HacleqoBaHue mnpu3HakoB. Pabora T. Moprana 1o CIHEIICHHOMY
HACJICIOBAaHUIO TeHOB. HapyllieHre cuerieHust reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOpUS HACJIEACTBEHHOCTHU. | €eHETUUECKUE KAPTHI.

I'enetnka moja. XpOMOCOMHOE OIpejiesieHue Toja. AYTOCOMBI U TOJIOBBIC
XpPOMOCOMBI. ['OMOraMeTHBIE ¥ TeTepOraMeTHbIE Oprann3mMbl. HaclienoBaHne Npu3HAKOB,
CUETUJICHHBIX C TTOJIOM.

N3menunBOCTh. BUIbI N3MEHUYNBOCTU: HEHACIICACTBEHHAS U HACIIEACTBEHHAsA. Poib
Cpelbl B HEHACJICJICTBEHHOW WM3MEHYMBOCTH. XapaKTEPUCTHKA MOIUMDUKAITMOHHON
W3MEHYMBOCTH. BapuanuoHHBIM psSA W BapualMoOHHAas KpuBas. Hopma peaxkuumn
npu3Haka. KojJnuecTBEeHHbIE U KaY€CTBEHHBIE MPU3HAKYA U X HOpMa peakiuu. CBOMCTBa
MOU(DUKAITMOHHONW U3MEHUYHUBOCTH.

HacneacTtBennas, WM TEHOTUNHYECKAs, M3MEHUYMBOCTh. KoMOMHATHBHAS
W3MEHYMBOCTh. Mel03 U MOJOBOM MPOIleCC — OCHOBA KOMOMHATUBHON M3MEHUUBOCTH.
Mytanuonnass u3MeHYMBOCTh. Kiaccudukainus myTtanuid: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yactora W npuuuHbBl MyTanuil. MyrtareHHele  QakTopbl. 3aKOH
TOMOJIOTHYECKUX PSAZIOB B HacaeacTBeHHOU n3meHunBoctd H.M. BaBuiiosa.

BuesnepHnas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METO/Ibl TEHETUKH YEIOBEKa:
reHeaJornueCcKui, OJIM3HEIOBBINA, IUTOTEHETUYECKUN, OMOXUMHUYECKUM, MOJIEKYJISIPHO-
TCHETUYECKUI. CoBpemMeHHoe ONpeAeIICHUE TeHOTHIIA: MOJIHOT€HOMHOE
CEKBEHHPOBAHWE, TCHOTUIIMPOBAHHWE, B TOM uucie ¢ nomomblo [II[P-ananu3a.
HacnencrBennsie 3a001eBaHus YeJIOBEKA: T€HHBIE 00JIE3HU, O0JIE3HU C HACJICICTBEHHOMN
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IPEIPacIONOKEHHOCThIO, XPOMOCOMHBIE Oosie3Hn. ComaTHuecKue U TeHEPaTHUBHBIC
myTtauuu. CTBOJIOBBIE KJETKU. [IpuHIumnbl 310poBOro odpasa >KM3HHM, JUArHOCTHUKH,
npoQUIaKTUKA W JIEYCHHUs] TeHETHYeCKHX Oose3Heil. Meauko-reHeTH4IecKoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEIUIMHCKON T€HETUKU B MPEJOTBPALLIECHNUN U JICYEHUU
TeHETUYECKUX 3a00JIEBaHUN YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: I'. Mengens, T. Mopran, I'. ne ®puz, C.C. UeTBepuKOB,
H.B. Tumodees-Pecorckuii, H.W. BaBumos.

Tabauyvt u cxemovl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE M €ro ITUTOTCHETHYECKAs
OCHOBa», «3aKOH pacHICIJICHUS U €ro IUTOTCHETHYEeCKasi OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpumHoe ckpenmBanuey, «lluTonorudeckre OCHOBBI JUTHOPHUIHOTO
CKpemuBanus», «Menos», «B3anMOIeNCTBUE QJUICIIBHBIX TE€HOB», «l €HeTHUecKue
KapThl PACTEHUM, >XUBOTHBIX W 4YeEJOBEKa», «l'eHeTnka mnoisa», «3aKOHOMEPHOCTH
HAaCJICIOBAHUS, CIEINICHHOTO ¢ ToJoM», «KapnoTumnsl yenoBeka U KUBOTHBIX», «BUab
u3MeHYuBOCTH», «MonudukanmonHas u3MeHYUBOCThY, «HacnenoBanue pesyc-
bakTopay, «I'eHeTHKa rpyIn KpoBu», « MyTallMOHHAS H3MEHYHUBOCTHY.

Obopydosanue:  MoAenu-anIuIMKau  «MOHOTMOPUIHOE  CKPEIMBAHUEY,
«HenomHoe  momuHupoBanme»,  «JlurmbpumHoe  ckpemuBaHue»,  «llepekpéct
XPOMOCOM», MHKPOCKOIT M MHKpompenapar «Jlpozodunay (Hopma, MyTaruu (HOPMBI
KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

Jlabopamopuwie u npakmuueckue pabomul:

JlabopatopHas pabora Ne 5. «U3ydeHue pe3yJbTaTOB MOHOTHMOPUIHOTO U
JUTUOPUTHOTO CKPELIUBaHUS Y APO30(PHIbI HA TOTOBBIX MUKpPOIIpernapaTaxy.

Jlabopatopnas pabota Ne 6. «M3ydyeHue Moau(pUKAITMOHHON HW3MEHYHUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BApUALMOHHON KPUBOW.

JlabopatopHass padota Ne 7. «AHanu3 MyTanuil y Apo30(duiabl Ha TOTOBBIX
MUKpOTpenaparax».

[Ipaktuueckas padora Ne 2. «CocTaBiieHUE U aHATU3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiekniusi opranu3moB. OCHOBbI OMOTEXHOJIOTHH

Ceneknups Kak HayKa U IMPOLECC. 3apOKACHUE CENEKINMU U JOMECTUKALUA. Y YEHUE
H.W. BaBunoBa o0 1eHTpax MPOUCXOXKACHUS U MHOTOOOpa3usi KyJbTYpHBIX PacTEHHM.
L{eHTpBI MPOUCXOKICHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKUMU. MaccoBblii M WHAMBHUIYANbHBIM OTOOPHI
B CEJICKIIMM pACTEHUM U KUBOTHBIX. OIll€HKa 3KCTepbhepa. bIM3KOPOACTBEHHOE
ckpenBanue — UHOpuAuHT. Yucras nmunusa. CkpeumBaHue YuCThIX JTUHUM. ['eTeposuc,
wi rubpuaHas cuia. HepoacTBeHHoe ckpemuBaHue — ayTOpuauHr. OtaanéHHas
rubpuau3anus u e€ ycrnexu. VICKyCCTBEHHBIN MyTareHe3 M MOJIy4eHHE MOJIUILIONIOB.
JlocTrxkeHns CeNIeKINNA PAaCTEHUH, J)KUBOTHBIX U MUKPOOPIaHU3MOB.

buotexHoMOrMs KaK OTpaciib Nporu3BOACTBA. [ eHHas HHXKEHEpHUs. DTanbl CO3AaHUs
pekomOuHanTHOo JIHK w TpaHcreHHbix opranu3MoB. KieTouHas WHXEHEpHs.
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Kierounble KynpTypbel. MHUKpPOKIOHAJIBHOE pa3MHOXKEHUE pacTeHuil. KimoHupoBanue
BBICOKONIPOAYKTUBHBIX  CEJIIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  DKOJIOTMYECKHUE
u sTryeckue npodaemsl. MO — reneTrnuecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, N.B. Muuypum, I'.J1. Kapnieuenko, M.®. 11BaHOB.

Tabauywl u cxemwl: xapTa «L{eHTpBI IPOUCXOKIEHUS 1 MHOTO00pa3Hsl KYJIbTYPHBIX
pactenuit», «llopoapl nOMamHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pPacTEHUI»,
«Otnanéunas rudpuanzanus», «Padoter akagemuka M.®. MiBanoBay, «Ilonuruionusy,
«OO0BeKThl ~ OMOTeXHONOrMM»,  «KileTouHble  KynbTypbl M KJIOHHPOBAHHEY,
«KoHCTpynpOoBaHue U NEPEHOC TEHOB, XPOMOCOM).

Obopyoosanue: MyJsKH IUVIOJOB U KOPHEIUIONOB IUKHUX (POPM U KYyJIbTYPHBIX
COpPTOB pacTeHuii, repbapuil «CenbCKOX035MCTBEHHBIE PACTEHUSD.

Jlabopamopnsle u npakmuueckue pabomaol:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTHKEHUS CEICKIIUUA PACTCHUM U )KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATENbHBIA YYaCTOK,
B TEIUIMYHOE XO35HUCTBO, JJA0OPATOPUIO arpOYHUBEPCUTETA UIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBosronHOHHAs OMOJIOTHA

[Ipennocbulku BO3HUKHOBEHHS 3BOJIIOIMOHHON TEOPUHU. DBOIIOLHUOHHAS TEOPUS U
e€ MecTo B Onosioruu. BiusiHue 3BOIIOLIMOHHOM TEOpUH HA Pa3BUTHE OMOJIOTUU U IPYTUX
HayK.

CeugerenscTBa  3BOJIIOUMA.  [lam€OHTONOrMYECKUE:  MOCIENOBATENBHOCTh
MOSIBJICHUSI BUJOB B  TAJICOHTOJIOTHYECKOM  JIETOMHUCH, TMEpPEeXOJIHbe  (OPMBI.
buoreorpadguyeckue: cxoncTBo U paznuuue GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U Pa3IHuusi OSMOPHOHOB pa3HBIX BHUJOB
MO3BOHOUYHBIX.  CpaBHUTEIbHO-AaHATOMUYECKHE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
PYJIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKHX TMyTeld Yy BCexX
OpPraHu3MOB.

OBomonuonHasa teopust U. {apsuna. [Ipeanockuiky BOSHUKHOBEHUSI JapBUHU3MA.
JIBKyImue Cuiibl JBOJIONMH BUJAOB 10 JlapBuHY (M30BITOYHOE pa3MHOKEHUE
Ipyd  OTPAaHUYEHHOCTH  PECYpPCOB,  HeompeneiaEHHas  W3MEHYMBOCTh,  0OOphOa
3a CyIIECTBOBaHHUE, €CTECTBEHHBINH 0TOOP).

Cunrernueckas teopus 3Bomtonnu (CTI) u €€ OCHOBHBIE MOJI0KEHUSI.

MuxkposBodronus. [Tonmynsuus kak eIMHULIA BUIa U BOJIIOLIUH.

JBvxymue cuibl (PaxToOpbl) SBOTIONMK BUOB B IPUPOIe. MyTarimoOHHBIN TPOIIece
¥ KOMOMHATUBHAS U3MEHYUBOCTH. [lomynsiiimonHbie BOJIHBI U ipeiid reHoB. M3omsnus u
MUTpALUSL.

EctectBenHbIi 0TOOp — HANMpaBIAIOUIMI (akTop 3BoMOUUNA. POPMBI €CTECTBEHHOTO
orbopa.
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[IpucrnocobneHHOCT,  OPraHU3MOB  KaK  pe3yiapTaT  3BoJionuH.  [Ipumepsr
IPUCIIOCOOIEHUH y OpraHu3MoB. ApoMop(03bl U UAUO-a1alITAL[UH.

Bun u BunooOpazoBanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUAOOOpPA30BaHUS:
reorpapuueckoe, IKOJIOrHUECKOe.

MakposBomtorusi.  dopmel  3BomronuM:  (uUIeTHYECKas,  JAUBEPIrEeHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTh 3BOIIOLUH.

[IpoucxoxaeHne OT HECNEUMAIM3UPOBAHHBIX Ipenakos. [Iporpeccupyromas
crenuann3anysa. AIanTUBHAs paJAaLysl.

Hemoncmpayuu:

llopmpemuwi: K. JIunnen, XK.b. Jlamapk, Y. {apsun, B.O. Koanesckuii, K.M. bap,
3. I'ekkenw, @. Mromnep, A.H. CeBepiios.

Tabauywvl u cxemwvl: «Pa3BUTHE OPraHUYECKOrO MUpA Ha 3emiiey, «3apoJIbIIin
MO3BOHOYHBIX XUBOTHBIX», «Apxeontepukcy, «PopMbl O0OpHOBI 3a CYILIECTBOBAHUE,
«EctecTBeHHbI 0TOOPY», «MHOTO00Opa3ue COpTOB pacTeHui», «MHOTrooOpa3ue mopoj
KUBOTHBIX», «llomymsiuum», «MyTallMOHHAasE HU3MEHUYUBOCTB», «ApoMOp(O3bD»,
«Mnunoananramumny, «OO0wWas aereHepanusy, «/pmwkymue cuisl 3Bomonuny, «Kapra-
cxema Mapupyra myremectBus Y. JlapBunay, «bopp0a 3a cyllecTBOBaHHEY,
«IIpucnocobeHHOCTh OpPraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«DKOJIOTHUECKOE BUI000pa30BaHUEY.

Obopydosanue: KOJIEKIMS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKpacku, Habop
IJIOJI0B U CceMsiH, KosuteKiusl «IIpuMepsl 3allUTHBIX MPUCIIOCOOTIEHUN Y KUBOTHBIXY,
Mozienb «OCHOBHBIE HAamlpaBlCHUS HBOJIOLMM», OOBEMHas Mozaenb «CTpoeHue
TOJIOBHOT'O MO3T'a MO3BOHOYHBIX).

buoreorpaguueckas kapra Mupa, KoeKus «PopMbl COXPaHHOCTH UCKOMAEMbIX
JKUBOTHBIX W PACTEHMI», Moxenb ammukanus «llepekpéct Xxpomocom», BIaKHbIE
npenapatel «Pa3Butue HacekoMoro», «Pa3BuTue JIATyIIKW», MHUKpOMpenapar
«/Ipozoduna» (Hopma, MyTaruu GOpMbI KPbIIILEB U OKPACKH TENA).

Jlabopamopnsie u npaxmuueckue padomel:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BHUIOB 1O MOPGHOJIOTHYECKOMY
KPUTEPHION.

JlaGoparopHass pabora Ne 2. «OnucaHwe TMPHUCIIOCOOJICHHOCTH OpraHU3Ma
1 € OTHOCUTEIHHOTO XapaKTepay.

Tema 2. Bo3HuUKHOBEeHHE M Pa3BUTHE KU3HHM HA 3emJie

JloHaydHbIE TIPEACTABICHHUs O 3apOKACHUM JKM3HHA. HayuHble rumoressl
BO3HUKHOBEHUS KU3HU Ha 3emJie: abuoreHe3 U MmaHcrnepMmus. XUMHAYECKasi SBOJIIOLHUAL.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHUUECKUX. DKCIIEPUMEHTATBHOE
MOATBEPKACHUE XUMHUYCCKOW H2BoMOIMHA. HadanmbHple JTambl  OMOJIOTMYECKOM
sBomonuu. l'mnoreza PHK-mupa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE TMPOTOKJIETKU. llepBble KkieTkm n ux 3Bomonus. PopmupoBaHue
OCHOBHBIX I'PYIIII KMBBIX OPraHU3MOB.
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Pazutne xu3Hu Ha 3emusie mo s3pam U nepuoaam. Kartapxeil. Apxelickas
U IpoTepo3oiickas 3psl. [laneosoiickast apa u e€ mepruoabl: KEeMOPUHCKUH, OPJTIOBUKCKHM,
CUIIypUNCKNN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3zo30KcKkas 3pa u €€ epuoIbl: TPUACOBBIN, FOPCKHUM, MEIIOBOM.

KaliHo301cKkas 3pa u €€ nepuoabl: NajJeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepucTvka KIMMAaTa W TEOJOTMYECKHX IMporeccoB. (OCHOBHBIE ATallbl
ABOJIIOIIMU PACTUTEILHOTO U KUBOTHOTO MHpa. ApoMOp(d03bl y pAaCTEHUN U KUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYI JKUBBIX OPTaHU3MOB.

CucrtemMa OpraHMYecKOro MHpa Kak OTpakeHue HBOMoUUH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLMST YeNOBEKa. AHTpPONOJIOTHS Kak Hayka. Pa3BuTue mnpeacTaBieHU
O MTPOUCXO0XKJICHUH YeloBeKa. MeToibl u3ydyeHus aHTponorenesa. CxocTBa U pa3indus
YeJI0BeKa U )KUBOTHBIX. CUCTEMATHYECKOE TTOJIOKEHHUE YETIOBEKA.

JBrxymue cuibl (pakTopsl) anTponoreHne3a. HaciiencTBeHHass ©3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBIM 00pa3 >KU3HU, WM3TOTOBJIEHUE OPYIUM Tpyaa,
MBIILJIEHUE, PEYb.

OCHOBHBIE CTaIUM M BETBU DJBOJIIOLMH YEJIOBEKA: ABCTPAJIONMUTEKH, YelloBeK
yMenblid, YenoBek NpAMoXondiui, YenoBek HeaHIepTAIbCKUi, UenoBEK pa3yMHBIN.
Haxonku vckomaemMbIX OCTaTKOB, BPEMsI CYLIECTBOBAaHHMs, 00JIACTh PacHpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs.

YenoBeueckue packl. OCHOBHBbIE OOJBIIME pachl: €BpONEOUHAsI (EBpa3uicKas),
HErpO-aBCTpAJIOUIHAS (PKBATOpHUAJbHAsI), MOHIOJIOUJIHAS (a3UaTCKO-aMepUKaHCKas).
YepTbl NOPHUCHOCOOJIEHHOCTH MPEACTABUTENECH YENOBEYECKUX pac K YCIOBHUSIM
CyliecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kpuruka pacusma.

Hemoncmpayuu:

llopmpemuwi: ®©. Penn, JI. [Tactep, A.N. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabnuyer u cxemvi: «Bo3aukHOBeHHe CONMHEYHOM CHCTEMB», «Pa3BuTHE
opraHu4yeckoro  mupa»,  «PactutenbHas ~ kieTka»,  «KHUBOTHas  KJIETKay,
«IIpokapuoTnueckass kierka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOTO MHUpPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKA U YeTTOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE MECTa MAJICOHTOJIOTMYECKUX HAXOJIOK MPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/peBnenmme moan», «/peBHue moam», «llepBble  COBpEMEHHBIE IO,
«HenoBeyeckue pachb».

Obopyoosanue: mynsxu «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTpaJoONUTEKA,
MUTEKAHTPOTNa, HeaHAepTaliblla, KPOMAHBOHIIA), CJICTKU WM W300paKeHHs] KaMEHHBIX
opyaMii  mepBOOBITHOrO  4YeloBeka  (KaMHHU-YONIEphl,  pyoOuia,  ckpebia),
rCOXPOHOJIOTHYECKAsT Talnuia, KouieKuus «@DOopMbl COXPAHHOCTH HCKOMAEMBbIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopnwie u npakmuueckue pabomaoi:
[Ipaktuyeckas padora Ne 1. «M3yueHne HCKOMAEMbIX OCTaTKOB pacTEHUM
Y )KUBOTHBIX B KOJUICKLIUSX.
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DKCKypcust «IBOMIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN
WU KpaeBeAYECKUM My3ei).

Tema 3. Opranusmbl 1 OKpY KalOIas cpeaa

DKOJIOTHSI KaK HaykKa. 3aJadd M pasleibl 3KOJIOTMH. MeETolbl 3KOJOTMYECKHUX
VCCJIEOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJIHasA, HA3€MHO-BO3JyIIHAs, IIOYBEHHAs,
BHYTPUOpPraHU3MEHHas!.

Okonoruueckue  ¢akropel. Kmaccudukamuss — sxomorndeckux — (PakTOpOB:
abuoTnueckue, OMOTHUECKUE U aHTPOIOTeHHbIe. JlelicTBUE 3KOIOTHYeCKuX (haKTOpOB
Ha OPTaHU3MBI.

AbGuotndeckue (QaxKTophl: CBET, TeMIepaTypa, BIaXHOCTh. doTomepuoausm.
[TpucnocoOnenust OpraHu3MoB K JAeWCTBUIO abuoTHueckux (aktopos. buonoruueckue
PUTMBI.

buotnueckue ¢daktopel. Buabl OMOTHYECKMX B3aWUMOJEHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, CcUMOMO3 W ero Qopmel. IlapasuTusMm, Koomepamusi, MYTyalau3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIM3M, HEUTpaniu3Mm.
3HaueHHe OHMOTMYECKHUX B3aUMOJAECMCTBUH Uil  CYHIECTBOBAHHUS  OPraHU3MOB
B IIPUPOJIHBIX COOOILIECTBAX.

DKOJIOTUYECKUE XaPAKTEPUCTUKHU NOMYIAUUA. OCHOBHBIE MOKA3ATENH MTOMYJIALUU:
YUCJIEHHOCTD, IIJIOTHOCTh, POXKIAAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUrpaLud. JnHamuka
YUCJICHHOCTH IONYJIALUU U €€ PETyIIALHUs.

Hemoncmpayuu:

llopmpempsi: A. I'ymbonpat, K.®. Pynbe, O. ['ekkerns.

Tabnuyvt u cxemwvl: xapta «llpupoansie 30HBI 3emin», «Cpeabl 0OOUTaHUS
opraHu3MoBy», «®oronepuoanzm», «llomynsiuun», «3aKOHOMEPHOCTH  pPOCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

Jlabopamopnwie u npakmuueckue padbomul:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckue OCOOCHHOCTH PpacTEHUM
U3 Pa3HbIX MECT OOMTAHUS.

Jlabopatopnasi padora No 4. «BnusHue cBeta Ha POCT M pPa3BUTHE UYEPEHKOB
KOJIEyCa».

[Ipaktuueckas padora Ne 2. «Iloacy€T MIOTHOCTU MOMYJSIUI Pa3HBIX BHUIOB
pacTeHUN.

Tema 4. Cool0uiecTBa M 3KOJI0THYECKHE CHCTEMBbI
CooOmiectBo  opraHu3MoB — OuoneHo3. CTpyKTypsl OHOILIEHO3a: BHIOBas,
POCTPaHCTBEHHasA, Tpoduueckas (nuiienas). Buasi-nomuHanTsl. CBsi3u B OUOLIEHO3E.
Dxosioruyeckue cuctemsl (akocructemsl). [loHsTue 00 3xocucTeMe U OMOTeOIIeHO3E.
OyHKIIMOHAIBHBIE KOMITOHEHTHI YKOCHCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI, PEAYIIECHTHI.
KpyroBopoT BemiecTB v MOTOK YHEPTUH B IKOCUCTeME. Tpoduueckue (TUIIEBbIC) YPOBHU
skocucTeMsbl. [Iuiessie enu u cetu. OCHOBHBIE TIOKA3aTeN YIKOCUCTEMBI: Onomacca,
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OPOAYKIMSI. ODKOJOTUYECKHWE TMUPAMUJBL: MPOAYKLUUH, YHCICHHOCTH, OHMOMACCHI.
CBoCTBa BKOCUCTEM: YCTOMUNBOCTD, CAMOpPETYJIsiLUs, pa3BuTHe. CyKlieccusl.

[IpuponHble 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p U pPEK. ODKOCHUCTEMA XBOWHOIO
VI TITUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOreHHbIE HKOCUCTEMBI. ATpO3KOCHCTEMBI. Y pOo3KOCUCTEMBI.
bronornueckoe n Xx034HCTBEHHOE 3HAUYEHUE arPO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qakrop ycrolunBocTH dKocucteM. CoxpaHeHue
OMOJIOrMYECKOro pa3sHOOOpa3us Ha 3eMIIe.

Yuenue B.W. Bepnanckoro o 6uocdepe. ['panuiisl, coctaB u cTpykTypa 6nochepsi.
XKusoe BemectBo u ero ¢ynkuuu. OcoOeHHocTH OHOcepsl Kak TIOOATBHOM
sKocHucTeMbI. /[[luHamMnueckoe paBHOBECHE U 00paTHas CBsA3b B Ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0XUMUYECKHE IIUKIIBI AJIEMEHTOB (YIJIepoAa, a30Ta).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIU.

UenoseyecTtBo B Ouocdepe 3emid. AHTPONOTCHHBIE HU3MEHEHHST B Ouocdepe.
['1o6anbHbIE SKOJOTUYECKHUE TIPOOIIEMBI.

CocymiecTBoBaHHE MPUPOIBI U yenoBedecTBa. CoxpaHeHHe OHMOpa3HOO0pa3usl Kak
OCHOBa ycToHuMBOCTH Ouocheprl. OCHOBA palMOHAIBLHOIO YIPABJIECHUS MPUPOIHBIMU
pecypcaMu U UX UCIOJIb30BaHue. J{OCTIKEeHNsT OMOJIOTHH U OXpaHa MPUPOIbI.

Jemoncmpayuu:

Ilopmpemui: A.JIx. Tencnu, B.H. Cykaués, B.I. Bepnaackuii.

Tabnuyvr u cxemwi: «llumessie nenu», «bUOIEHO3: COCTAaB U CTPYKTypay,
«IIpuponueie coobmecTBa», «llenmn mnuUTaHUSA», «IKOJOTHYECKAs MHPAMUJIAY,
«buochepa m uenoBex», «IKOCHCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTeMa
XBOMHOIO Jecay, «broneno3 Bogoéman, «ArpoueHos», «lIpumepHbie aHTpONOreHHbIE
BO3JCUCTBUS Ha NpUPOAY», «BaXHEWIIME HWCTOYHUKM 3arpsi3HEHUs] BO3JyXa U
IPYHTOBBIX BOA», «llouBa — BakHemas cocraBistomas Ouochepby, «DakTOphI
nerpanganuu nouBy, «llapaukoBeiil a3 dexT», «DakTopbl paAOaKTUBHOTO 3arps3HEHUS
ouochepri», «ObMmas crpykTypa 6uocheps», «Pacnpoctpanenue xxu3Hu B buocheper,
«O30HOBBIN 3kpaH Ouochepr», «Kpyrosopor yriepona B 6uochepe», «Kpyrosopot
a30Ta B PUPOIEY.

OOGopynoBanue: MojeNb-anIuIMKanusg «TunuuHaeie  OMOIEHO3bI», TrepOapuii
«PacturenbHple CcOOOIIECTBa», KOJUICKIHH «bHOleHO3», «BpeauTenn BaKHEHIIHMX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», repbdapuu U KOJUICKIIUA PACTEHUN M >KUBOTHBIX,
MPUHAJJICKAIINE K Pa3HbIM JKOJIOTHYECKUM TrpynmnaM oJHOro Bujaa, KpacHas kHura
Poccutickoit @enepanuu, n300paskeHUsI OXPaHSIEMbIX BUJOB PACTCHUN U KUBOTHBIX.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
ITO BUOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUAA

Cornacao ®I'OC COO ycraHaBIMBaIOTCS TpeOOBaHUSI K pe3yJbTaTaM OCBOCHMS
OOy4alolUMHUCST ~ MpOTpaMM  CpedHero  obmero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METaNpPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJIbTaTOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CJICAYIOIIUME COCTaBIISIIONIME: OCO3HAHHWE OOYYarOIIUMHKCS POCCUHUCKOM
IrpaXJaHCKONW MJAECHTUYHOCTM — TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPE/ICTICHUI0, HAJTMYUE MOTUBALIMKM K OOYYEHHUIO OMOJIOTUH, 1IeJICHAPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX IICHHOCTEH W
UCTOPUYECKUX  TpaJAWIUN  pa3BUTHS  OHUOJOTMYECKOTO  3HAHUS, TOTOBHOCTH
U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCSA B CBOCH NESITEIBLHOCTH 1IEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAaMHM, MPUCYIIUMH CHUCTEME OHOJIOTMYECKOT0 OOpa30BaHUs,
HaJM4ue SKOJOTHMYECKOTO IMPABOCO3HAHUS, CIOCOOHOCTH CTAaBUTh IIEJIU U CTPOUTH
JKU3HECHHBIE IIJIaHBI.

JIndyHOCTHBIE pe3ynbTaThl OCBOCHUS mpenmera «buonorus» pmocrturarorcs
B C€IUMHCTBE Y4YeOHOM U  BOCHHUTATEIbHOW  JEATEIBHOCTH B  COOTBETCTBHUHU
C TPaAWLIMOHHBIMH POCCUHUCKUMH COLMOKYJbTYPHBIMU, WUCTOPUUYECKHUMU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHIMH B OOIIECTBE NpaBWIaMH W HOpPMaMu
MOBEJCHUS W  CIIOCOOCTBYIOT TMpOIECCaM CaMOTO3HAHUS, CaMOBOCIUTAHUS W
CaMOpAa3BUTHUSA, PA3BUTHS BHYTPEHHEW MO3UIMU JIMYHOCTH, MATPUOTU3MA, YBAKECHUA
K 3aKOHY M NPaBOIOPAJIKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJEHUIO, B3aWMHOIO
YBOKEHUS, OEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIUIO U  TPATULIUSIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccuiickont denepannu, OPUPOJEC U OKPYKAOUIEH
cpene.

JIngyHOCTHBIE pPE3yibTaThl OCBOEHUSA Y4eOHOro mpeamera «bUOJOTHS TOHKHBI
OTpaxaTh  TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YalOIIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEW TO3MIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOEKICHHUI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOTO O0O0IIecTBa, pacHIMPEHHUE KU3HEHHOTO ONbITa W OIbITa
JESITEIbHOCTH B TMPOLIECCE peAM3allMi OCHOBHBIX HAIpPAaBJICHUN BOCIHUTATEIBHOU
JESITENbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaxxaancKoOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON TIO3UIMU OOYYAIOIMIETOCS KakK aKTUBHOTO
1 OTBETCTBEHHOI'O YJCHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBAXKEHHUE 3aKOHA
Y MPaBOMOPSIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM IESATENBHOCTH MPH CO3JAaHUHM Y4eOHBIX
MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIBHBIX 3a/a4, BHIIOJIHEHUU OMOJIOTUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPEENIATh COOCTBEHHYIO MO3MIMIO IO OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOU XKU3HHU U OOBSICHITH €€;

YMEHUE YYHUTHIBATH B CBOUX JCHCTBUAX HEOOXOJAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICHCTBHS JIIOJIeH C pa3HBIMU YOEXKACHUAMHU, KYJIbTYPHBIMH IICHHOCTSIMU U
COLIMAJIbHBIM I1O0JIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U UCCIIEN0BATEIbCKUX 3a1a4, YBAXKUTEIBHOIO OTHOLIECHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOIOIMUECKOT0 COJAEPIKAHUS;

TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOM IEATEIIbHOCTH;

2) maTPpUOTHYECKOr0 BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh POCCUHCKON TIpa)KAAHCKOW HIEHTUYHOCTH, MNaTPUOTU3MA,
YBAOXKEHHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTM Iiepen PoamHou, ropaoctu
3a CBOM KpaH, CBOWO PoanHy, CBOW S3BIK M KYyJbTYpY, IPOIUIOE M HACTOSLIEE
MHOTOHallMOHAIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOILIEHHWE K IMPUPOJHOMY HACIEAUI0O W NaMATHUKAM MPHUPOBI,
JNOCTHXKEHMSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJIEHHWE U PA3BUTHE
OMOJIOrMH, TOHUMaHUS 3HauY€HUsl OMOJIOTUH B MO3HAHUU 3aKOHOB MPUPOJBI, B XKU3HU
YeJIOBEKa U COBPEMEHHOIO 00IIECTBa;

uaeiHas yOeXIEHHOCTb, TOTOBHOCTh K CIyXeHMIO U 3amure OteyecTBa,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO TTOBE/ICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHME JUYHOTO BKJIAJIa B IOCTPOCHUE YCTOWYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POIUTEINISIM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O NPHUHATHUS LEHHOCTEN CEMEWHOW KU3HHU B COOTBETCTBUU C TPAAULIUSAMHU
HapoaoB Poccuu;

4) 3CTeTHYEeCKOT0 BOCTIUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs JCTETHKY ObITa, HAY4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIMIECTBEHHBIX OTHOIIICHUH;

MMOHMMAHHWE SMOIIMOHAJIBLHOTO BO3JECUCTBUS KWBOW MNPUPOJBI U €€ IICHHOCTH;

TOTOBHOCTb K CAMOBBIPAYKEHHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE TPOSBIISITH
Ka4yeCcTBa TBOPUECKOU TUYHOCTH;
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S) ¢pusuyeckoro BoCIHMTAHUA, (POPMHPOBAHUA  KYJILTYPbl 310POBbA |
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

NIOHMMaHWE U peanu3alys 3J0pOBOro M 0e30macHOro obpasa >KU3HU (340pOBOE
NUTaHUE, COOJIIOIEHNE TUTMEHWYECKUX MPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEXUM
3aHATUN U OTbIXA, PETysipHas GU3NYecKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOUIEHHMsSI K COOCTBEHHOMY (PHU3UYECKOMY U ICHUXUYECKOMY
3JI0POBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
IIOBEJCHUS B CUTYALUAX, YTPOXKAKOUIUX 310POBBIO U KU3HHU JOJEH;

OCO3HaHWE MOCIEACTBUA M HENPUATHS BPEIHBIX MPUBBIYEK (YOTpeOaeHus
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

6) TpynoBOro BocnuTaHMs:

TOTOBHOCTB K TPY/ly, OCO3HAHUE LIEHHOCTH MacTEPCTBA, TPYIOIO0HE;

TOTOBHOCTh K aKTUBHOW JEATEIHHOCTH TEXHOJIOTUYECKOM H  COIMAIbHOU
HANpPaBIEHHOCTH, CHOCOOHOCTh WHHUIMUPOBATH, IUTAHUPOBATH M CAMOCTOSITEITHHO
BBITNOJIHATH TaKyIO JESTEIbHOCTD;

UHTEpEC K pa3IuuHbIM cdepaM NpoPecCHOHATBHONU JEATEIbHOCTH, YMEHHE
COBEpLIaTh OCO3HAHHBINA BBHIOOP OyAylIel npodeccun U peaan30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEM KU3HU,

7) 3K0JI0OrM4YeCKOro BOCIIUTAHUS:

HKOJIOTMYECKH LeIecO00pa3HOe OTHOLIEHHE K MPUPOAE KaK HCTOYHHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHHE  YPOBHA  DKOJOTMYECKOM  KYJbTYpbl: NPUOOPETEHHE  OMbITa
MJIAHUPOBAHUS TTOCTYIIKOB M OLEHKH MX BO3MOYKHBIX MOCHEACTBUHM ISl OKPYKAIOIIEH
Cpelbl;

OCO3HaHUE TJI00AJBPHOTO XapakTepa »SKOJIOIMYECKUX NpobiieM U MyTed Hux
pelleHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUH OMOJIOTHH 3HAHUS U
YMEHHMSI TIPU PELIeHUH MPOOJIeM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOONONIb30BAaHUEM
(cobmoieHne TpaBUSl TOBEIEHUS B MPHUPOJAE, HANPABICHHBIX Ha COXpaHEHHE
paBHOBECHSI B DKOCHCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM, Orocheps);

AKTUBHOE HEIPUATHE ICUCTBUM, MPUHOCAIIUX BPEI OKPYKAKOIIEH NPUPOIHOU
cpele, YMEHHE MPOrHO3MpPOBaTh HEOJArONpUATHBIE HSKOJOTHYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUN U MPENOTBPALIATh HX;

HaJU4Me€ PA3BUTOIO 3KOJOTHMYECKOTO MBIIIIEHUS, 3KOJOTUYECKOW KYJIBTYPHI,
OMbITA AESATENBHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMU B TI03HABATENIbHON, KOMMYHHMKAaTUBHOM M COLMAJIBHOW MPAKTUKE, TOTOBHOCTHU
K YYACTHIO B IPAKTUYECKOMN AEATENBHOCTH SKOJIOTHYECKON HAIIPABICHHOCTH;
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8) HeHHOCTH HAYYHOI 0 O3HAHMSA:

c(OpPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAYKHM M OOIECTBEHHOW MPAaKTUKHA, OCHOBAHHOTO Ha JHAJIOTE KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE SA3BIKOBOM W YHUTATEIbCKOM KyJIbTYphl Kak CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

OHMMaHue crienu UKy ONOJIOTUN KaK HayKH, OCO3HaHUs €€ poJid B (pOPMUPOBAHUN
pPAMOHAIIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM LEJOCTHOTO MPECTaBICHUS
00 OKpY’KaroIlleM MUpPE KaK O €JUHCTBE MPUPOIbI, YEJIOBEKA U OOILECTBA, B MIO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEM M PELICHWH MpPOOJIEM COXpaHEHUS MPUPOTHOTO
paBHOBECHS,

yOexIEHHOCTh B 3HAYMMOCTU OHWOJIOTMM JJIi COBPEMEHHOM LMBWJIM3ALMNU:
o0OecrieyeHuss HOBOTO YPOBHS pa3BUTHS MEIULMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pEIIaTh PECYpPCHbIE MPOOJIEMbI Pa3BUTHUS YEIOBEUYECTBA,
noucka IyTed BbIXOJA M3 TJI00ANbHBIX JKOJOTMYECKUX MpodiIeM U obecreyeHus
nepexoga K yCTOMYHMBOMY pPa3BUTHIO, PALMOHAJIBLHOMY HMCHOJIb30BAHMIO MPUPOIHBIX
pecypcoB U (HOPMHUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKHX 3HAHUM B LENSIX MOBBILIECHUS
oOmiel KyJbTypbl, E€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTAaBHOM dYacTu
(YHKIIMOHAJIBHOW TPaMOTHOCTH oOydaroumuxcs, (OpMUPYEMOHl TMpH H3YyYEHUH
OnoIorHy;

NOHMMAHHE CYIIHOCTH METOJOB IT03HAHUS, UCIIOJB3YEMBIX B ECTECTBECHHBIX HAYKaX,
CIIOCOOHOCTH KCIOJIB30BaTh MOJIy4aeMble 3HAHUS JIJIsl aHAIM3a U OOBSICHEHUS SIBIICHUUN
OKPYXaIOLIEro MHpa W MPOUCXOASIIUX B HEM H3MEHEHUH, YMEHHE JeNaTh
O00OCHOBaHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAay4HbIX (DAKTOB M HMEIOLIUXCS JTaHHBIX
C LIeJIbIO TIOJTYYEHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO UCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS 1JIs PELLICHUS
npo6JieM B PEaNIbHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HaHUE LEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BaHUIO,
K aKTUBHOMY NOJIYYEHHUIO HOBBIX 3HAaHUU MO OMOJIOTMH B COOTBETCTBUHU C KM3HEHHBIMHU
NOTPEOHOCTSIMU.

METANIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHUsA Yy4yeOHoro mpenmera «buomorusy
BKJIFOYAIOT:  3HAUYMMbIE IS (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOUTUXCS
MEXKIMCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIE TIOHATHS, OTpaKkarolue
IIEJIOCTHOCTh HAyYHON KapTUHBI MHUPa U CHEIU(UKY METO/IOB MTO3HAHUS, UCTIOIH3YEMBIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTHUs, SIBJIICHUE, MPOIECC, CUCTEMa, HAyYHBIH
dbaKkT, TPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE,
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HaOJI0/IeHNE, U3MEPEHUE, SIKCIIEPUMEHT U APYTUX), YHUBEPCAIbHbIE YUeOHbIC TEHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHUKATUBHBIE, PETYJISITUBHBIC), o0ecreunBaroIme
dbopmupoBaHne (PYHKIIMOHATHHOW TPAMOTHOCTH H  COIMAIBHONW  KOMIICTCHIIHH
oOy4Jaronmxcs, CIIOCOOHOCTD oOyyJaronmxcs HCII0JIb30BaTh OCBOCHHBIE

MEKIMCIUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS W YHHUBEpCAJIbHbIC Y4COHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLMAIBHOMN ITPAKTHUKE.

Ilo3HaBaTeibHbIC YHUBEpPCAJbHbIE Y4eOHbIC NeCTBUS
ba3oBble Jiorn4yeckue 1efcTBUA:

CaMOCTOSTEILHO (HOPMYIUPOBATh U aKTyaJIU3UPOBATh MPOOJIEMy, paccMaTprUBaTh
€€ BCECTOPOHHE;

HCTIOJB30BaTh MIPU OCBOCHUU 3HAHUI MPUEMBI JIOTUYECKOTO0 MBIIUICHUS (aHAIu3a,
CUHTE3a, CPAaBHEHMUSI, KJTaccu(UKaAIuU, 0000IICHUS ), PACKPBIBATH CMBICII OMOJIOTUYECKUX
NOHATUHN (BBIACIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH CBSI3H C JIPYTUMHU
MOHSITUSIMH );

ONPEAETATH LENU JCATEIbHOCTH, 3a/1aBas NapaMeTpbl U KPUTEPUH UX TOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JAEITEIBHOCTU C IOCTABICHHBIMU LIEISMU;

UCIIOJI30BATh OUOJIOTUYECKUE OHATHS JJIs1 00ObsICHEHUS ()aKTOB U SBJICHUM KUBOMN
IIPUPOJIBL;

CTPOUTH JIOTUUECKUE PACCYX IAeHUS (MHAYKTUBHBIC, I€TYKTUBHBIC, 110 aHAJIOTHH),
BBISIBJSAITH 3aKOHOMEPHOCTHM U IPOTUBOPEYMS B PACCMATPUBAEMBIX  SIBIICHUSX,
GbopMyIUpPOBATH BBIBOBI U 3aKJIIOUCHUS;

MPUMEHATh CXEMHO-MOJICJIBHBIE CPEJICTBA JJIsI TMPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TaKKe MPOTHUBOPEUUI
Pa3HOTrO PO/Jia, BBISBJICHHBIX B PA3IMUHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBI € Y4ETOM aHAlM3a HMMEIOITUXCS
MAaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE pPE3YyJIbTATOB
LEJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATH PabOTy B YCIOBUSAX PEaTbHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH KU3HEHHBIX TPOOIIEM.

Bba3oBble ucciieioBarebCKue 1eHCTBUS:

BJIQJICTh HaBbIKAMU YYCOHO-MCCIENOBATENLCKOW M TMPOEKTHON JesATEIHLHOCTH,
HABBIKAMH Pa3peIICHUs MPo0JieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY
MOMCKY METOJOB PEUICHMS MNPaKTUYECKUX 3a]ay, MPUMEHEHHUIO PA3JIUYHBIX METOJ0B
[TO3HAHU,

HCTOJI30BaTh PA3JIMYHbIEC BUABI AEATEIBHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUS, €r0
WHTEPIpPETALNN, MPEOOPA30BAHKIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIHMSIX, B TOM YHCIIE
MIPU CO3/ITaHUM YYEOHBIX U COIUATIBHBIX TTPOCKTOB;

dbopMupoBaTh HAY4YHBIM THIT MBIIUJICHUS, BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHITUAMHU U METOJAMU;
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CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIC 3a7]a4H B 00pa30BATEIIHHON NEITEIILHOCTH
Y )KU3HCHHBIX CUTYaIIUsX;

BBISIBIIATH TIPUYUHHO-CIIC/ICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 33/1a4y, BBIJIBUTATh
TUTIOTE3y € pelIeHus, HaXOIUTh apTYMEHTHI JUIsl JOKa3aTeIhCTBA CBOUX YTBEPIKICHUM,
3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIIICHNUS,

aHATM3UPOBATh TOJIYYCHHBIC B XOJC PEIICHUS 3a7a4d Pe3yJIbTaThl, KPUTHUICCKH
OILIEHUBATh UX JJOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIICHUBATh TPHOOPETEHHBIN OTIBIT,

OCYIIECTBIISTH IIeJICHAIPABICHHBIN TIOUCK TIEPEHOCA CPEACTB U CIIOCOOOB JCHCTBUS
B IPO(HEeCCHOHATILHYIO CPELY;

yMETh TIEPEHOCHTHh 3HAHHWS B II0O3HABATEIbHYI0O M TMPAKTUYECKYIO OOJIacTH
KU3HEEATEIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHHUS], CTABUTh
POOJIEMBI U 33J1a4H, TOMyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ undopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHKAX HH(pOpMaluu (TEKCTe y4eOHOro
nocoOusi, HAyYHO-TIOMYJISIPHOM JINTepaType, OMOJOTHYECKUX CIIOBAPSIX U CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax [daHHbIX, B VHTEepHeTe), aHaIM3upoBaTh WH(POPMAIIUIO
Pa3IMYHBIX BUJOB U (DOPM Mpe/icTaBlICHUs, KPUTUUECKU OIICHUBATDH €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(dbopMyIHpOBaTH 3aMPOCHl U MPUMEHSTh PAa3JIMUYHbIE METO/IbI IIPU MTOMCKE U 0TOOpE
ounosiornyeckoi nHpopmaru, He0oOXOAUMOM 111 BHITIOTHEHUST YYEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHHS  MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUM, COBEPUIEHCTBOBATh KYJIbTYPY AaKTUBHOIO HCIIOJIb30BAHUSI Pa3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BEIOMPATH ONTUMANIbHYIO (POPMY Mpe/ICTaBIECHUS OUOTOTHYECKOM
uHdopmaruu (cxembl, rpaduKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTOE);

HCTIOJB30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA MpHU paboTe ¢ OMOJIOTHYECKON
uHdopmaIuen: TPUMEHSITh XUMHYECKHe, (PU3UYecKrue W MaTeMaTUYeCKUe 3HAKU U
CUMBOJIBI, (OpMYyJibl, aOOpeBUATYpPY, HOMEHKIIATYPY, UCIIOJI30BATh U MPE0OPA30BHIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIaJIeTh HABBIKAMM PACIIO3HABAHUS U 3alIUThl MHPOpMalUU, WHPOPMALUOHHOU
0€301acCHOCTH JIMYHOCTH.

KomMMmyHuKaTHBHBIE YHUBepPCAJbHbIE y4yeOHbIE AelCTBUS
OO0menmne:

OCYILIECTBIISITh KOMMYHHUKAIIUM BO BceX cdepax >XKU3HU, aKTUBHO Y4acTBOBATH
B JIMajore Wiu AUCKYCCHMH TIO0 CYIIECTBY OOCYXmaemol TeMmbl (yMEHHE 3a]aBaThb
BOIIPOCHI, BHICKA3bIBATh CYXKJEHUSI OTHOCHUTEIBLHO BBITIOJHEHUS MpeiaracMon 3a1auu,
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YYUTHIBATh MHTEPECH U COTJIACOBAHHOCTH MO3UIIMHN JAPYTHX YYaCTHUKOB JUATIOTA WA
JTIUCKYCCUH);

pacrmo3HaBaTh HEBepOaTbHBIE CpEACTBa  OOIIEHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEIMOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTYaIlUd, YMETh
CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIIAJICTh PA3IUYHBIMH CIIOCOOAMHU OOIICHWS W B3aUMOJCHCTBUS, ITOHUMATh
HaAMEPEHUS JPYTUX JIIOACH, MPOSBIATH YBAKUTEIHLHOE OTHOIICHHUE K COOECETHUKY U
B KOPpPEKTHOH opme popMyTupoBaTh CBOM BO3PAKCHHS,

Pa3BEPHYTO U JIOTHYHO M3JIAraTh CBOIO TOUKY 3PCHHUSI C MCTIOIB30BAHUEM SI3BIKOBBIX
CpEZCTB.

CoBMmecTHasI 1eSITEILHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U MHAUBUAYAJIbHON pabOThI
MIPU PEIICHUU OMOJIOTUYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTb MPUMEHEHHUS
TPYIIOBBIX (HOPM B3aMMOJIEUCTBHSI PU PEIICHUH YUeOHOM 3a/1auu;

BBIOMPATHh TEMATHKY U METOJIbI COBMECTHBIX JIEUCTBHI C yUETOM OOILIMX HHTEPECOB
Y BO3MOXKHOCTEW Ka)KJI0I0 WIEHA KOJUIEKTUBA;

NPUHUMATH L€ COBMECTHOM NEATEIBHOCTH, OPraHU30BbIBAaTh U KOOPIUHUPOBATH
JICVCTBHS 1O €€ TOCTHKEHUIO: COCTABJIATH IJIaH AEUCTBUM, PACIIPEICIIATh POJIU C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJ1aTh PE3yJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKAa KOMAaHJIbI B OOIIMiA
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTh  HOBBIE TPOEKTHI, OIEHUBATh HUJAEU C TMO3UIUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh O3UTUBHOE CTPATETUYECKOE MOBEJACHHUE B PA3JIMUHBIX CUTYALMSIX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
Camoopranusanus:

MCITOJIH30BaTh OWMOJIOTMYECKUE 3HAHWS JJIA BBISBICHHS MPOOJIEM M WX PEIICHUS
B KU3HEHHBIX U YUYCOHBIX CUTYaIIMSIX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 11€JIEBbIE€ U CMBICIIOBBIC YCTAHOBKHU B
CBOMX JICUCTBUSX M TIOCTYIKAX IO OTHOIIEHUIO K KUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U
3JIOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO ~ OCYIIIECTBIISATh TO3HABATENLHYIO JICSITEIIBHOCTh, BBISIBIISTH
npoOIemMbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIC 3aadll B 00pa3oBaTEIbHOMN
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITEJIbHO COCTaBIIATh IJIAH PEMICHUS MPOOJEMBbI ¢ YIETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTEHUIH;

JaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacHIMpsATh paMKi y9€OHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA;

JenaTh OCO3HAHHBIA BBIOOP, ApTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;
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OLICHUBATh MPUOOPETEHHBIHN ONBIT;

Croco0CcTBOBaTh (POPMUPOBAHMIO U IMPOSIBIICHUIO IIUPOKON 3pYIULIUU B Pa3HbIX
o0nacTax 3HaHWM, MOCTOSHHO TMOBBIINIATh CBOW OOPa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIBb:

JaBaTh OILICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJa/IeTh HaBbIKAMM I1O3HABATEIbHOM pe(ICKCUU KaK OCO3HAHUS COBEPLIAEMBIX
JEUCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJIb30BAThH
npu€Mbl peIEeKCUU IS OLIEHKH CUTYalluy, BEIOOpa BEPHOIO PELLICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHMS 110 UX CHU)KCHHIO;

IPUHUMATh MOTHBBI X apTyMEHTBI JPYTHUX IIPU AHAIIU3E PE3YJIbTATOB ACSTEIBHOCTH.

IIpunsiTue ceds U APyrux:
NpUHUMATH ce0s1, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTHUBBI ¥ ApPTYMEHTHI APYTUX IIPU AaHATU3E PE3YIBTATOB JIESITEIbHOCTH;
pU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKY;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTrOro YeIOBeKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbie pe3ynabTaThl ocBoeHUs mporpammbl COO mno Ouosnoruu Ha 0a30BOM
YpPOBHE BKJIIOYAIOT crenuduyeckue s yuyeOHoro mnpenmera «buosorus» HaydHbIC
3HaHMS, YMEHHS UM  CIOCOOBI  JEHCTBUHA 1O  OCBOCHHIO, HWHTEPIpETAlUU
U TpeoOpa3oBaHUIO0 3HAHWM, BHUIBI JCSITEIHHOCTH MO TMOJYYCHUIO HOBOTO 3HAHUSA U
MPUMEHECHUIO 3HAHUM B PA3JIUYHBIX YYEOHBIX CUTyallMsIX, a TaKXKe B peajbHbIX
KU3HCHHBIX CHUTYyaIlMsX, CBSI3aHHBIX C Owuosnorued. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABICHBI MO TOJIaM 00yUYeHHS.

[IpeameTHbIE pe3yNIbTaThl OCBOCHUS yueOHOro npeameta «buonorus» B 10 kiaacce
JIOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME Hay4YHOT'O 3HAHMUS
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpPa U HAyYHOTO MHMPOBO33PEHMS, O BKJIAJE€ POCCUNUCKUX M 3apyOEKHBIX YUEHBIX-
OMONIOTOB B pa3BUTHE OWOJNOTHH, (YHKIIMOHAIBHON TPaMOTHOCTH YEJOBEKa
JUTSL pEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJEpKaHUE OMOJIOTMYECKUX TEPMHUHOB U TOHSATUH: JKU3Hb,
KJIETKa, OpraHu3M, MeTa00au3M (0OMEH BEIIECTB M MPEBPAILCHUE dHEPTHH ), TOMEOCTa3
(camoperymsius), ypoBHEBas OpraHM3aIMs >KUBBIX CHCTEM, CaMOBOCIIPOM3BEIACHHE
(penpoayKuusi), HacJIeACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHE Hu3JlaraTb  OHOJIOTMYECKHE Teopuu  (KJIETOYHas, XpOMOCOMHas,
MyTAallMOHHAs], IEHTPAJIbHAsI JOTMa MOJIEKYJISIpHOU Ouosoruun), 3akonsl (I'. Mennens,
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T. Moprana, H.1. BaBunoBa) u ydyeHus (0 HEHTpax MHOTO00pa3usi U MPOUCXOKACHUS
KylIbTypHBIX pacteHuit H.WM. BaBunoBa), ompenensith TIpaHUIbl UX MNPUMEHHUMOCTHU
K )KUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJAaMU HAy4YHOrO TMO3HaHUS B OWOJOrMU: HaOIOJIeHNE
W OMHCAHWE J>XHUBBIX CHUCTEM, TIPOIECCOB MW SBICHWUW, OpPraHW3allisi W IPOBEIACHHEC
OMOJIOTUYECKOTO OSKCIIEPUMEHTA, BBIIBIKCHHUE THUIIOTE3bl, BBISIBICHUE 3aBUCHMOCTH
MEXIY WCCICIyeMbIMH BEIWYMHAMHU, OOBSICHCHHE TOJYYCHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TIOHSTHH, TEOPHUH W 3aKOHOB, YMEHHE JeJaTh BBIBOJBI
Ha OCHOBAHHH TOJTYYEHHBIX PE3YJIhTATOB;

YMEHUE BBIJCISTh CYIICCTBEHHBIE TPHU3HAKKM BHUPYCOB, KIETOK MPOKAPHUOT
U DYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBPAICHUS SHEPTHH B KIETKe, (OTOCHHTE3a,
MIACTHIECKOTO u DHEPTETUIECKOTO oOMeHa, XEMOCHHTE3a, MHUTO3a,
Melo03a, OIUIOAOTBOPEHUS, Pa3MHOKCHHS, WHIWBUAYAJIbHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YyMEHUE TPUMCHATHh TIOJYYCHHBIC 3HAHUSA 11 OOBSICHEHUS OHOJOTHYCCKUX
MIPOIIECCOB | SBJICHUM, JIJISl IPUHSATHS MPAKTUICCKUX PEIICHUHA B MIOBCEIHEBHON JKU3HU
C IeTbI0 0OecTIeueHMsI 0€30IaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPYKAIOITUX JFOICH,
COOJIIOJIEHNST HOPM TPaMOTHOTO TIOBEJCHUS B OKPYKAMOIIEH MPUPOTHON cpere,
MOHMMaHUE HEOOXOMUMOCTH HWCIIOJIB30BAHUS JOCTIKCHUH COBPEMEHHON OHMOJIOTHH U
OMOTEXHOJIOTHH JIJIS1 PAIIMOHATILHOTO TPUPOI0TIOTH30BAHNS;

YMEHHUE peIIaTh 3JIEMEHTAPHBIC T€HETUYCCKUE 3aa4l Ha MOHO- U JIUTHOPHUIHOE
CKpEIIMBaHUE, CIICTUICHHOE HACleJOBAaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBaHUs TSI PECKa3aHus HACICIOBaHMSI PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIC M MTPAKTUYECKHE PAOOTHI, COOIIOAThH MPaBHIIa
pu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

yMEHHUE  KPUTUYECKH  OILICHUBaTh W  HUHTEPIPETHPOBATH  HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOUYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS M3 PA3THMUHBIX
HMCTOYHUKOB (CpeICcTBa MaccOBOM HH(OpMAIMK, HAYYHO-TOMYJSPHBIE MaTEpHAaIbI),
OTUYECKHUE aCMEKThl COBPEMEHHBIX HCCIECIOBAaHMW B  OHOJOTUU, MEIUIIUHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OMoOoTHYECKYI0 MH(POPMAIINI0O W3 HECKONIBKUX MCTOYHUKOB, TPAMOTHO HCIOJIH30BATh
MOHSATUIHBIN anmapat OHMOJIOTHH.

[IpeameTHBICE  pE3yNbTaTBl  OCBOCHHMS  ydeOHOro mpeamera  «bwomornsy»
B 11 KJ1acce 10JKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME HAYIHOTO 3HAHHUS
€CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU COBPEMEHHOW ECTECTBEHHO-HAYYHOU KapTHHBI
MHpa M HAyYHOTO MHPOBO33PEHUS, O BKJIAJE POCCHUUCKHX U 3apYyOEKHBIX YUEHBIX-
OMONOTOB B  pa3BUTHE OWONOTHH, (YHKIIMOHAIBLHON TIPaMOTHOCTH YEJOBEKa
JUTSL pEIeHUs KU3HEHHBIX 3a/1a4;
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YMEHUE PACKpBIBATh COACpPKAHWE OHMOJIOTHYECKUX TEPMHUHOB WM TIOHSITHI: BH]I,
NOMyJsiliug, TeHOGOHM, SBOJIOUHUSA, JBIXKYIIME CWIbl ((aKTOpbl) 3BOJIOLMH,
MPUCTIOCOOJICHHOCTh  OPTaHWU3MOB, BHI000pa3OBaHME, JKOJOTHYECKHE (DAKTOpHI,
HKOCUCTEMA, MPOIYIIEHTHI, KOHCYMEHTHI, PEAYIICHTHI, IIEMU MMUTAHUS, DKOJOTHIECKas
nMpaMujia, OuoreoreHos, onocdepa;

yMEHHUE M3J1araTh OWOJIOTHYECKHE Teopuw (3BojtonronHas teopusi Y. JlapBuHa,
CUHTETHYECKasi TEOpHUs OBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOIO
cxonctBa K.M. boapa, depenoBaHus TIIaBHBIX HAaNpPaBICHUW M IIyTE€H JBOJIOLHAH
A.H. CeseproBa, yuenust o 6uochepe B.M. BepHanackoro), onpeaensiTh TPaHUIBI HX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJaMU HAy4YHOTO TIO3HAHUS B OWoJorMu: HAOIIOICHUE
U ONHCAHHUE J>KHUBBIX CHUCTEM, MPOIECCOB U SBICHUM, OpraHu3alds U MPOBEACHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJBIKEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU
MEXIy HCCIEIyeMbIMH BEIMYMHAMH, OOBSICHCHHE IMIONYYCHHBIX PpE3yJIbTAaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TOHSTHM, TEOPUH M 3aKOHOB, YMEHHE [eJaTh BBIBOJIbI
Ha OCHOBAHHH ITOJTYYEHHBIX PE3YIIhTATOB;

yYMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOIOTMYECKUX OOBEKTOB:
BUJIOB, TMOMYJISALNUMA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHOTEOIIEHO30B U
IKOCHCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHOW M3MEHUYHUBOCTH, €CTECTBEHHOTO
oT00pa, BUA00Opa30BaHus, MPUCITIOCOOTICHHOCTH OPTaHU3MOB, JIEUCTBUS SIKOJIOTUYECKUX
(GhaKTOpOB HA OPraHMW3MBI, MEPEHOCA BEIIECTB M ITOTOKA DYHEPTHU B IKOCHCTEMax,
aHTPOITOTCHHBIX U3MEHEHHI B SKOCHCTEMAaxX CBOSH MECTHOCTH, KPyTOBOPOTA BEIIECTB U
OMOreoXMMHUYECKUX IUKIIOB B Onocdepe;

yMEHUE TPUMCHATHh TIOJyYCHHBIE 3HAHUS I OOBSICHEHHS OMOJOTHYECKHX
MPOIIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUA B MOBCETHEBHON KU3HU
C LIeJbI0 0OecTieyeHust 0€30IacHOCTH CBOETO 37I0POBBS U 37I0POBbS OKPYKAIOIINX JIO/ICH,
COOJIIOJIECHNST HOPM TPAaMOTHOTO TIOBEJACHUS B OKPYXKAIOMICH MPUPOTHON cpere,
MOHMMAaHUE HEOOXOAMMOCTH MCTIOIB30BAHMS JOCTHKEHUN COBPEMEHHON OMOJIOTUU TSt
PaIMOHAIBHOTO TTPUPOIOTIOIB30BAHHS;

YyMEHHE pelaTh 3JIEMEHTApHBIC OWOJIOTMYECKHE 3a/add, COCTaBJISATH CXEMBI
MEPEHOCa BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUSA);

yYMEHUE BBINIOIHATH TAOOPATOPHBIE U MPAKTHYECKUE PabOThI, COOII0IaTh TpaBHIIa
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE  KPHUTUYECKH OIICHMBaTh W  HMHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTHYECKOTO COJIepKaHMs, BKIIOUYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3TMYHBIX
HMCTOYHHUKOB (CpeICcTBa MaccOBOM HWH(OpMAIMK, HAYYHO-TOMYJSPHBIE MaTEpHAIIbI),
paccMaTpuBaTh ri00aabHbBIC AKOJIOTHYCCKUE MPOOIEMbI COBPEMEHHOCTH, (P OPMHPOBATH
M0 OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3HUIINIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001as
OMoNIOTHYECKyI0 MH(POPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIOJIB30BATh
MOHSATUIHBIN anmapaTt OMOJIOTHH.
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TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3liesioB U TeM [IporpammHoOe conepkanue
/11 4acoB o0y4Jaronuxcs

y4eOHOTO IpeaAMeTa

Tema 1. buoJiorusi Kak HaykKa

1.1 | buomorus B cucteme 1 buonorus kak Hayka. CBsi3u OHOJIOTHU PackpbIBaTh cojJiepKaHUE TEPMUHOB U
HayK ¢ 00IIECTBCHHBIMHU, TECXHUYCCKUMH U MOHSTUI: HAYYHOE MUPOBO33PEHUE,
IPYTrUMU €CTECTBEHHBIMU HAayKaMHu, Hay4Has KapTHHA MUPA, HAYYHBII METOJ,
¢unocodueii, penuruen, STUKOM, T'HIIOTE3a, TCOPHUA, METOBI
ACTETUKOM U npaBoM. Poiib 6Gnonoruu HCCICAOBAHIAL.
B (hOPMHPOBAHUH COBPEMEHHOR HAYYHOI XapakTepu3oBaTh OMOJIOTUIO KaK HAYKY,
KapTuHbI MUpa. CucremMa OMOJTOTUUECKUX ©C MECTO 1 POJIb CPEH APYTHX
€CTECTBEHHBIX HayK. [lepeuncnsats

HayK. paszJiesbl OMOJIOTHH B COOTBETCTBUE
Aemoncmpayuu: C 00BEKTaMH U3yUYEHUSI.
Ilopmpemei: 1. apsun, I'. Mennens, HaspiBaTh BaxkHeWIMe oTpaciu
H. K. Konbuos, Jk. Yorcon u @. Kpuk. | 64610 ryueckux snammii u 3a/1a4H,
T Cl5]llzil4bl u cxemwvl: «MeToabI TO3HAHUS crosimue epen Guosnorueii X X1 b.
KUBOU MPUPOIBI»

1.2 | MeToabl nO3HAHUS 1 MeTobl TO3HAHUS KUBOM PUPOIbI PackpsiBaTh coziepkaHuE TEPMUHOB U

YKUBOU IIPUPOIBI

(HabmroieHue, SKCIIEPUMEHT, ONHCaHuE,
U3MepeHue, Kiaccuduxanus,
MOJIEJIMPOBAHUE, CTATUCTHYECKAS
00paboTKa TaHHBIX).

Jemoncmpayuu:

TIOHSATUM: HAYYHBIM METOJI, METObI
HUCCIICI0BAHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MIO3HAHUS YKUBOMW MPUPO/IBI: HAOIIOIEHUE,
DKCIIEPUMEHT, ONMCAHUE, U3MEPEHUE,
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Tabnuywl u cxemwvi: «MeTONBITO3HAHUS
YKUBOW NPUPOABD.

Jlabopamopnwie u npakmuueckue
paoompl:

[TpakTiueckas padota Ne 1.
«Vcnonb30BaHuE pa3InYHbIX METOJOB
MIPU U3YYECHUHN OMOJIOTUYECKUX
00BEKTOBY»

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTaTucTuyeckas 00paboTka JaHHBIX

HToro yacoB mo teme

2

Tema 2. JKuBble cucTeMbl U

X OpraHmsanus

2.1

buosiornueckue
CHUCTEMBI, TTPOLIECCHI
Y UX U3YYEHUE

1

XKusble cucTeMbl (OMOCHCTEMBI) KaK
MpeaMeT U3yUeHUs] OMOJIOTHH.
OTnuuue )KUBBIX CUCTEM

OT HEOPTaHUYECKOM MPUPOJIBI.
CgoiicTBa OMOCHUCTEM U UX
paszHooOpasue.

YpoBHU OpraHu3anuu OMOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUAHO-
KJICTOYHBIN, OpPraHN3MEHHBIN,
NOMYJISIIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMO-TEOIIEHOTUIECKUI),
orochepHbIi.

Hayxwu, nuzyyatorniye OMocucTeMsl
Ha Pa3HbIX YPOBHSIX OpraHU3aIUU.
Jemoncmpavyuu:

Tabauywl u cxemol: «OCHOBHBIE
NPU3HAKU KU3HU», «Y POBHU

PackpsiBaTh coziepkaHue TEPMUHOB U
MMOHSTHIA: CHCTEMa, OMOJIOTHYSCKAS
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA )KMBBIX CUCTEM,
O0OMEH BeIlIeCTB, PAa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTD,
M3MEHUYUBOCTb, PA3JIPAXKUMOCTb,
YHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy KU3HU (OHocucTeM).
XapakTepu30BaTh MPUHITUIIBI
opraHu3aiuu OUOCUCTEM: OTKPBITOCTD,
BBICOKAsl YIIOPSIAOYEHHOCTb,
CaMOpETYJISILUS, UEPAPXUYHOCTD.
[TepeuncnsaTe yHUBEpPCAIBHBIE CBOWCTBA
JKMBOTO: €IMHCTBO XUMHUYECKOTO
COCTaBa, pa3ApaKuMOCTh, JBUXKECHUE,
rOMEO0CTa3, poCT U pa3BUTHUE,
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OpraHU3alMH )KUBOU IPUPOABD».
Mopens monekynsr JTHK

HACJIEICTBEHHOCTD, U3MEHYNBOCTb,
ABOTIOITHS (TIPUCTIOCOOICHNE

K U3MECHSIOIIUMCS YCIIOBHSM).
[TpuBOIUTE TPUMEPHI OHOCUCTEM
pa3HOTO YPOBHS OpraHU3aIluU U
CPaBHUBATH IMPOSIBJICHUS CBOMCTB
JKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepHu30BaTh OCHOBHBIC ITPOIIECCHI,
IIPOTEKaIoNe B OMOCHCTEMAX:

O0OMEH BEIIIECTB M IPEBpaICHUE
YHEPTUH, CAMOBOCITPOU3BEICHNE,
CaMOpETYJISIHS, Pa3BUTHE.

CoOmroath npaBusia 6€peKHOTO
OTHOIIICHHUS K KHBOU MTPHPO/IE

HToro yacoB mo teme

1

Tema 3. XumMunyeckuii coOCTaB U CTPOEHHE

KJIICTKHA

3.1

XUMHUYECKUU COCTAB
KJIeTku. Boma n
MHHEPAJIbHBIE COJIA

1

XHUMHUYECKHUHN COCTaB KJICTKH.
XHUMHUYECKHE DIIEMEHTHI:
MAaKpO3JIEMEHThI, MUKPOJIEMEHTHI.
Bopaa u MuHepaibHbIE BEIIECTBA.
OYHKIUY BOABI U MUHEPATbHBIX
BenecTB B kieTke. [logaepxanue
OCMOTHYECKOro OajiaHca.
Jemoncmpayuu:

Juazpammur: «Pactipenenenue
XUMHUYECKHUX DJIEMEHTOB B HE)KHBOM
npupone», «Pacnpenenenre XuMUYECKUX

PackppiBaTh copeprkaHue TEPMUHOB

Y TIOHSITHI: DJIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEPAIBHBIC BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JUIIOJb, BOJAOPOIHBIC CBS3H;
ruApodUIbHBIE U THAPOGOOHBIC
BEIIIECTBA.

JlokaspIBaTh €IMHCTBO AJIIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOMCTB YKHUBOTO.
Pacnipenensith XuMUYECKHE DJIEMEHTHI
0 TPYIITIaM B 3aBUCUMOCTH

30



AJIEMEHTOB B )KMBOM IIPUPOIEY.
Tabauywl u cxemsi: «llepuognueckas
Ta0JIMIA XUMAYECKHUX IIEMEHTOBY,
«CTpOEHHEMOEKYIBI BOABD)

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OpPTraHU3MC; XapaKTCPHU30BaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BBISBIATE CBSI3b MCIKAY COCTABOM,
CTPOCHUCMMOJICKYJIbBI XUMHUYCCKOI'O
COCIHUHCHUA U €T0 (l)yHKI_[I/IHMI/I B KJICTKC

3.2 | benku. CoctaB u benku. CoctaB u cTpoeHue OeIKoB. PackpriBaTh copep:kaHie TEPMUHOB U
CTpOEHHUE OEJIKOB AMMHOKHCIIOTBI — MOHOMEpPHI OEIIKOB. MOHATUI: OEJIKHU, TOJIUMEPHI, MOHOMEPHI,
HezameHnMble 1 3aMeHUMBbIE AMUHOKHCIIOTHI, IENTUIHAS CBS3b,
AMUHOKHCIIOTBI. AMMHOKHCIIOTHBIN HNOJIMNENTHI, ACHATYpaLusl.
COCTaB. YPOBHHU CTPYKTYPhI OCIIKOBOI XapaxkTepu3oBaTh OCJIKU KaK KJIacc
MOJIEKYJIbI (IEpBUYHASL, BTOPUYHAS, OpPraHUYECKUX COCAMHECHUI;
TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KIACCUPUIIUPOBATH UX MO CTPOCHHIO
XUMUYECKHE CBOWCTBA OEIIKOB. (rmoOynsipHble U PUOPUILISPHBIE OETKH),
buonoruueckue QyHKIMH OETIKOB. NEPEYUCIISITh U XapaKTepU30BaTh
Jlemoncmpauuu: byHKIIUU OETKOB
Tabauywvt u cxemol: «CTpoeHuE
MOJIEKYJIbI OeNKay.
Obopyodosanue: CBETOBOH MUKPOCKOIIL,
MUKpOTIpenaparhbl
3.3 | ®epMeHThI — depMeHTHI — OMOJIOTHYECKUE PackpsiBaTh coziepkaHuE TEPMUHOB U
OuosornyecKue KaTajau3aTophl. MOHSITHIA: (PEPMEHTHI, aKTUBHBIN IICHTD,
KaTaJIu3aTophI Ctpoenue (hepMeHTA: aKTUBHBINA IEHTP, | CyOCTpaTHas celU(pUYHOCTS,

cyOcTparHas crielu(puIHOCTb.
KodepmenTtsl. BuramuHsbi.
Otnuuust pepMeHTOB

OT HEOPraHMYECKUX KATaJIu3aTOPOB.

Ko(epMeHTHI, OCITKN-aKTHBATOPHI 1
OENKU-UHTHOUTOPHI.

Yka3bIBaTh OTINYHSA (PEPMECHTOB

OT HEOPTaHWYECKHUX KaTaIn3aTOPOB.
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JHemoncmpayuu:

Tabauyer u cxemor: «CtpoeHue
depmenTay.

Obopydosanue: 000pya0BaHUE
JUTSI TIPOBEJICHUST HAOIIOICHU,
U3MEpPEHUM, YKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabomol:

Jlaboparopnas padota Ne 1. «3yuenue
KaTATUTUYECKON aKTHBHOCTH
dbepMeHTOB (Ha MpUMEPE aMUIIa3bI
WJIM KaTajasbl)»

OOBACHATH poJib (PEPMEHTOB

B ()YHKIIMOHMPOBAHUU KUBBIX CHCTEM,
B IPOMBINIJICHHOCTH, B METUIIMHE,

B IOBCE/IHEBHOM XU3HH YEJIOBEKA

34

YrneBoanl. JIunuasl

VYrieBoibl: MOHOCaxapuibl (TIH0K034,
prb03a 1 1e30KCUpr003a), Tucaxapubl
(caxapo3a, JJakT03a) U MOJIKCaXapHIbl
(kpaxmaj, TJIMKOTEeH, 1eJITI003a).
buonornyeckue pyHKITUN YTIIEBOOB.
JIumuapl: TPUTITUTICPUIBI,
dbochomunubl, CTEPOUIbI.

IMunpodunsHO-rUAPOGDHOOHBIE CBOWCTBA.

buonornyeckue GyHKIIMM JIUTUIOB.
CpaBHEHHE yTIIEBOJIOB, OCTTKOB U
JIUTIUAIOB KaK HICTOYHUKOB SHEPTUHU.
Jemoncmpayuu:

Tabauywl u cxemol: «YTIEBOIBDY,
«JInmuae».

Obopyodosanue.: 060pya0BaHNE

PackpbiBath copepkanne TEPMUHOB U
MOHSATHUH: YTIICBOABI, MOHOCAXAPHIHI,

U caxapu/ibl, TOJMCaXapu/ibl, TII0K03a,
pubo3a, ne3okcupudo3a, caxaposa,
JIAKTO3a, MaJIbT03a, IEeJITI003a
(keTyarTka), Kpaxmal, TITHKOTEH;
JUTUBI, TPUTTUIEPHUIBI (KUPBI, Macia),
dbochomunuabl, CTEpOUIbI.
XapaKkTepru30BaTh YIIICBOIbI, TUTTHIBI
KaK KJIaCC OPTaHMYECKUX COSTUHEHUH.
KnaccudumumpoBaths yrieBoabl U JIATTHIBI
M0 CTPOCHUIO; IEPEUHUCIIATh (PYHKITUU
YTJICBOJIOB U JIUTTUIOB.

CxemaTHueCcKu H300pakaTh CTPOCHHE
MOJIEKYJI YTIIEBOIOB, JTUTTHIOB

32



JU1sl IPOBEICHUST HAOJIOICHHU,
U3MEpPEHUI, IKCIEPUMEHTOB

3.5 | HykneuHoBsie Hyxknennossie kucnotsl: JJHKu PHK. PackpriBaTh conep:xkaHre TEpPMUHOB U
KHCIIOTHL. AT® Hyxieornisl — MOHOMEpBI MOHATHUI: 1€30KCUPHOOHYKIEMHOBAs
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnota (JJHK), pubonyknennonas
¢ynkun [JHK. Ctpoenne u pynkuuu kuciota (PHK), nykieorun,
PHK. AT®: crpoenue u GpyHKIIUU. MOJIMHYKJICOTUHASA LIETb
Jemoncmpayuu: (MOMMHYKIICOTH]T), KOMILIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, ®@. Kpux, ¢ynkunn [JHK (xpanenue u nepenaya
M. Yunkunc, P. ®paskiuH. HACJIEJICTBEHHOW MH(POPMAIIKHU); BUJIBI
Tabauysl u cxemvl: PHK (undopmarnrionsasi, TpaHCIopTHAS,
«Hyxneunossie kuciotsl; JJHKY, pubocomanbHas); ageHo3uHTpudochar
«buocunres 6enka», « CTpoeHue (AT®D), makposprudeckas CBs3b.
MoJieKyJiel ATD». XapakTepu3upoBaTh HyKJIENHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHUCJIOTBI KaK XUMUYECKUE COCAUHEHNS U
MUKpOIpenaparsl HOCHUTEIIN HACIEACTBEHHOM
MH(pOpMALIUH.
OTmeuaTh 0COOEHHOCTH CTPOEHUS
MoJIeKyI HykJIenHoBbIX kuciot (JJHK,
PHK) u AT®.
CxemaTu4ecku U300pakaTh CTPOCHHE
HYKJICOTUJ0B, MOJIEKYJI HYKJIEMHOBBIX
kuciaotr, ATD
3.6 | cTtopus u meTonbl [{utonorus — HayKa o KJIETKE. PackpriBaTh conep:xaHue TEPMUHOB U

W3YUYEHUS KIICTKH.
Knerounas teopus

Knerounas teopust — mpumep
B3aUMOJICHCTBUS UIeH U (PaKTOB
B HAYYHOM IO3HAHUHU.

MTOHATHI: KJIETKA, IUTOJIOTHS;
PacKphIBaTh COJEPKAHUE MOJIOKECHUN
KJIETOYHOM TEOPHHU.
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MeToapl n3ydeHus KICTKH.
JHemoncmpayuu:

llopmpempul:

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

M. lInennen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPHATHHBIX KIICTOK;
PUCYHKHU ¢ MUKpOdOoTOrpapusiMu
KJICTOK, TIOJTYYCHHBIC C TIOMOIIIHIO
CBETOBOTO U AJIEKTPOHHOT'O MHKPOCKOIA

[lepeuncnarh u XapakTepu30BaTh
OCHOBHBIEC METObI H3YUCHUS KICTKHU:
(TpUTOTOBJICHUE CPE30B,

OKpaIlMBaHNe, MUKPOCKOITMPOBAHUE,
1eHTpUyTUpOBaHUE, KyJIbTUBHPOBAHNE
KJICTOK M TKAHEH )

3.7

Knertka
KaK [1eJI0CTHAasd
JKUBasg CUCTEMA

Kietka kak 1esocTHas )xuBasi CUCTEMA.
OO6mre NpuU3HAKY KIETOK: 3aMKHYyTast
HapyxHas MeMmOpaHa, MosekyJibl JJHK
KaK T€HETUYECKUH amnmapar, CucreMa
cuHTe3a Oenka. TUmbl KIETOK:
AYKapUOTUYECKAs] U TPOKAPUOTUYECKAS.
Oco0eHHOCTH CTPOCHUS
MPOKAPUOTUYECKON KIIETKHU.

Knerounas crenka 6akrepuii. CtpoeHue
AYKapUOTUYECKON KJIeTKH. OCHOBHbIE
OTJINYUS PACTUTEIIBHOM, )KUBOTHOU U
rpubHOM KieTku. [ToBepXHOCTHBIE
CTPYKTYpbI — KJIETOUHAsI CTCHKA,
TNIMKOKAJIMKC, UX (PyHKLIUU.
[TnazmarnueckasiMeMOpaHa, €e CBOWCTBA
U QYHKIIMH.

PackpeiBaTh copepkaHne TEPMUHOB U
HNOHSITUN: KJIETKH (3yKapHuOTHUYECKas,
MPOKAPUOTUYECKAs ), TITa3MaTHIeCKast
MeMOpaHa (TiazmanemMma), TTHKOKaJIMKC,
TPAHCIIOPT BEILIECTB (MTACCUBHBIMN,
aKTUBHBIN), SHAOUUTO3 ((arouuTos,
MUHOLIUTO3), SK30LIUTO3, KIETOUHAS
CTEHKA, HYKJICOUI.

CpaBHUBaTh MEXy COOOI
HYKapUOTHUYECKUE U POKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INUHsI
B CTPOCHUHU KJIETOK OaKTepui,
KUBOTHBIX, PACTEHUHN U TpHOOB
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JHemoncmpayuu:

Ilopmpempwi: A. JleBenryk, P. I'yxk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHHE
AYKapUOTUUYECKOU KIEeTKN», « CTpoeHHE
KAUBOTHOM KJIETKN», « CTpOEHUE
PaCTUTENIBHOU KIIETKN», « CTpOCHUE
MPOKAPUOTUYECKOMN KIIETKH.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENAPAThl PACTUTEIbHBIX,
YKUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

CrpoeHnue
YKapUOTUYECKOMN
KJIETKH

[MuTonnasma u ee OpraHoU/IbI.
OnnoMeMOpaHHbBIE OPraHOUAbI KJIETKHU:
OIIC, anmapar I'oybaKu, TU30COMBI.
[TonyaBTOHOMHBIE OPTraHOU/IbI KIIETKU:
MUTOXOHIPUH, TJIACTUIBI.
[Tpoucxoxaenre MUTOXOHAPHUIN U
niactul. Buael miactu.
HememOpanHbie opraHouIbI KJICTKU:
prUOOCOMBI, KJIETOYHBIA IEHTP,
HEHTPHUOJIU, PECHUUKHU, )KTYTUKH.
OYHKIIMY OPTaHOUIOB KJIETKH.
Bxurouenusi.

S npo — perynsaTopHbIi HEHTP KIIETKHU.
Crtpoenue siapa: ssaepHas 000JI04Ka,
KapuoIlUIa3Ma, XpOMaTUH, SAPBILIKO.

PackpsiBaTh conepskaHue TEPMUHOB U
MOHSATHUH: IUTOIIaA3Ma, OPTaHOM/IHI,
sHjorazMarudeckasicets (O11C),
anmapat [ oJIbKH, TM30COMBI, BAKYOJIb,
MUTOXOHAPHH, TUTACTUABI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN
IEeHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKIIFOUCHHS, PO, sIepHast
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,
SIIPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHE DYKAPUOTHICCKOMN
KJICTKH 110 U300PKCHUSIM H

Ha MUKpOTIpenaparax;
KJIACCU(DHIIMPOBATH OPTaHOM/IBI
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XpoMOCOMBI. TpaHCIIOPT BEIIECTB

B KJIETKE.

Jemoncmpayuu:

Ilopmpempwi: A. JleBenryk, P. I'yxk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHue
AYKAPUOTUYECKOMN KIETKN», «CTpoeHue
AKUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKHNY,
«Crtpoenue saapa KIETKN.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKPOIIpEnapaTbl PpaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnuie u npakmuueckue
pabomot:

Jlabopatopnas pabota Ne 2. «M3yuenue
CTPOEHUS KJIETOK PACTEHHI, J)KUBOTHBIX U
OakTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX
MHUKpOIIpENapaTax U UX OMNUCAHUE

B 3aBHCHMOCTH OT OCOOEHHOCTEN UX
cTpoeHus (0THOMEMOpaHHBIE,
JTByMeMOpaHHbIC, HEMEMOpaHHBIC);
OMHCHIBATH (PYHKITUU KaXKOTO
OpraHoujia B KJIETKe.
XapakTepu3oBaTh KJIETOYHOE SJIPO KaK
MECTO XpaHEeHHUsI, epenayn (yaBOCHUE
XpPOMOCOM) U peann3aluu
(TpaHCKpHUIIIIKS ) HACTIECTBEHHON
MH(pOpMAIUU KIETKH.

[lepeuncraTh ¥ OMUCHIBATH KOMITOHEHTHI
a5pa U uxX QyHKINH;

CxeMaTtnyHO n300pakaTh CTPOCHUE
PaCTUTEIBHOU U )KUBOTHOM KJIETKHU.
OOBIICHATH OMOJIOTMYECKOE 3HAYEHUE
TpPaHCIIOPTa BEIECTB B KJIETKE

Hroro yacos no teme 8

Tema 4. ’KusHeaesiTeJJbHOCTb KICTKH

4.1 | OOmeH BelecTB. 2 OOMeH BelecTB, Uik METab0IU3M. PackpsiBaTh copepkaHre TEPMUHOB U
[Inactuueckuii Accumuitsanus (TIacTU4eCKuil 0OMEeH) MOHSATUIN: OOMEH BEIIECTB U
oOMmeH. DOTOCHHTES. U JTUCCUMIIISIIIUS (DHEPTETUUYECKUM MpeBpalleHne YHEPTun (MeTadoIn3M),
XeMOCHUHTE3 0o0OMeH) — JIB€ CTOPOHBI €IUHOTO ACCUMUJISALUSA, TIJTACTUYECKUN OOMEH,

36



nporuecca metabonausma. Posbs 3akoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B OHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubiii. Poib pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILLECHUN
JHEpruu B KieTke. POTOCUHTES.
CaetoBas 1 TeMHOBasi (azbl
doTocunTesa. Peakinu ¢potocunTesa.
DddhexTuBHOCTH (HOTOCUHTE3A.
3HavyeHue (HOTOCUHTE3a JJIS )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpefpl
Ha (POTOCUHTE3 U CIIOCOOBI TOBBIIIICHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYCHUE XEMOCHUHTE3a
JUIS1 KU3HU Ha 3emuie.
Jemoncmpayuu:

llopmpemuwi: K. A. Tumupszes.
Tabauywl u cxemol: «XITOPOTLIACTY,
«@POTOCUHTES)

JTUCCUMUIIALINS, SHEPTEeTHUECKUN OOMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, MEPeHOCUNK
IIPOTOHOB, XEMOCUHTE3.

OnuceiBaTh (POTOCUHTE3, MPOLIECCHI,
MPOTEKAIOUE B CBETOBOM U TEMHOBOM
daze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEXY ITOTJIOLICHUEM COJTHEYHON
SHEPrUU XJIOPOPHUIIJIOM U CHHTE30M
Monekyna ATO.

CpaBHMBaTh UCXO/THBIC BEIIECTBA,
KOHEYHBIC MMPOYKTHI U YCIOBUS
MIPOTEKAHUS PEAKIIMKA CBETOBOU U
TEMHOBOH (ha3bl (HOTOCHHTE3A;
CpaBHuBaTh (DOTOCHHTE3 U XEMOCUHTES3.
OueHuBath 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HU Ha 3emile

4.2

DHepreTuYeCcKui
obmeH

DHEpPreTHUeCcKuii 0OMEH B KJICTKE.
PacmiensieHue BeliecTB, BBIACICHUC U
AKKYMYJIUPOBAHUE SHEPTHUU B KIIETKE.
DTarnbl S3HEPreTUYecKoro ooMeHa.
I'mukomms. bposkeHnen ero BUbI.

PackppiBath copepkanne TEPMUHOB U
MOHSITUH: SHEPTETUYECKUI OOMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEHUE,
CIIUPTOBOE OpOKEHUE, OMOJIOTHUECKOE
OKHUCJICHHUE, KJIETOYHOE JbIXaHHE,
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Kucnoponnoe okucnenune, ninn
KJIETOYHOE JbIXaHue. OKUCIUTEbHOE
dbochopunupoBanue. IHPEKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.
Jemoncmpayuu:

Tabnuywl u cxemvl: « TUTIBITTATAHUD,
«MeTabomu3my», « MUTOXOHIPUSI,
«JHepreTuYecKuit 0OMeH»

JTUCCUMIIIALINSA, (DEPMEHT.
XapakTepu3oBaTh OOMEH BELIECTB U
IpeBpalieHre SHEPTuu (MeTaboII3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncnarb 0COOEHHOCTH
MJIACTUYECKOTO Y SHEPTETUYECKOTO
oOMeHa B KJIETKE; YCTaHaBIMBATh
B3aMMOCBS3b MEKY HUMHU.

Pa3znuyarh TUIIBI OOMEHA BELLIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpOQHBIN.

OnuceIBaTh 3TAIbl SHEPTETUYECKOTO
oOmMmeHa (TI0ATOTOBUTEIBHBIH,
OECKUCTIOPOIHBIN, KUCTOPOIHBIN)

U CPaBHUBATH UX MEXY COOOM.
XapakTepu30BaTh peakluy MIUKOIN3a,
OpO’KeHUs1, KJIETOYHOIO JbIXaHMUS;
BBISIBJISITH IPUYMHHO-CIICCTBEHHbBIE
CBSI3M MEXIY TJIMKOJIM30M, KIIE€TOYHBIM
JIbIXaHUEM U CUHTE30M MOJeKyIATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OECKUCIIOPOIHOTO U KUCIOPOJAHOTO
ITaIoB

4.3

BbuocunTes Oenka

Peaknuu MaTpu4HOTO CUHTE3A.
I'enetnueckas unpopmanus u JJHK.
Peanuzanus reseTnueckou
uH(}popMaIMK B KIIETKE.

PackpriBaTh coliepxaHlE TEPMUHOB
U MOHSITHU: TeH, TCHETUYECKUU KO/,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCIALMS, KOJIOH, aHTUKOJIOH,
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I'eneTnyeckuil KoJ METO CBOMCTRBA.
TpaHCKpHUIILIUS — MATPUYHBIN CUHTE3
PHK. Tpancnsuus — 6uocunTtes Oenka.
Oransl Tpancianuu. KogupoBanue
aMHUHOKHUCJO0T. Posib pubocomB
OonocuHTe3e Oenka.

Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbnos.

Tabauyer u cxemwvr: «Ctpoenue [JHK»,
«Ctpoenue u GyHKIIMOHUPOBAHHE TeHaY,
«Cunre3s Oenkay, «Permmukanms JTHKy,
«['eHeTHYECKUM KOIY.

Obopyodosanue: MOJIEIV- allTUTUKAIIAN
«¥Y nBoenne JIHK u Tpanckpunius»,
«bunocunTe3 O0enkay

pubocoma, IEeHTpaIbHas JoTMa,
MOJICKYJIIpHAst OMOJIOTHSI.

OmnpenensiTh CBOHCTBA TEHETUIECKOTO
Koja (TPHUILIETHOCTh, OJJTHO3HAYHOCTD,
BBIPOXKJICHHOCTD, YHUBEPCATBHOCTD,
HETIEPEKPHIBAEMOCTh, HEIPEPHIBHOCTH ).
OnuceIBaTh ATAIBI peaaTnu3aluu
HACJICJICTBEHHOW MH(POPMAITUH B KJIETKE.
CpaBHUBATH PEAKIIUN MATPUIHOTO
cuate3amonekyn PHK u Genka B kireTke

4.4

Hexinerounsie
(bOpMBI KUZHU —
BUPYCHI

HexkneTounslie GOpMbI )KU3HU — BUPYCHI.
HcTopust OTKpBITHS BUPYCOB

(. Y. UsanoBckuit). OcobeHHOCTH
CTPOEHHUS U KU3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. boneznu pactenui,
’KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC
BUpycaMu. Bupyc ummyHoaeduumra
yenoseka (BMIY) — BozOyaurens CITM/a.
OOpaTHast TpaHCKPUIILIMS, peBepTasa u
unterpasa. [Ipopunakruka
pacnpoCTpaHEHUs! BUPYCHBIX
3a00JIeBaHUI.

PackpriBaTh copepkaHne TEPMUHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHS, KATICUI,
O6akrepuodar, BUpyc UMMyHOACPUITUTA
yenoBeka (BMIY), oHkoreHHbIe BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJICTOUHYIO (POPMY JKU3HH;
OCOOEHHOCTH CTPOCHUS U
KHU3HEACSITEILHOCTH BUPYCOB.
OnuceiBaTh KU3HEHHBIN IIUKI BUPYCOB
UMMYHOC(PHIINTA YETOBEKA; pa3IndaTh
Ha pucynkax BTM ((Bupyc Tabaunoi
Mo3aukHn), 6akrepuodar, BUY.
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JHemoncmpayuu:

Ilopmpemuwi: JI. 1. IBaHOBCKUIA.
Tabauyvt u cxemol: «BUpych»,
«bakrepuodarmny; «CtpoeHue u
KU3HEHHbIN UK BUpyca CIIM/1a,
6aktepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarauTHas MO1€Ib-alILIMKaI1s
«CTpoeHue KIETKN»

OOG0CHOBBIBATH U COOJIIOIATH MEPHI
npodMIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHHIA
(pecniupaTopHBbIe, KEITYA0IHO-
KUIICYHbIE, KJICIIEBON SHIIE(ATHT,
BUY-undexims)

Htoro yacoB mo TeMe 6
Tema 5. PasMHOkeHHe W MHAMBHAYAJIbHOE pa3BUTHE OPraHU3MOB
5.1 | JKusHeHHBIH [IKIT 1 KneTounsrit UMK, WK )KU3HEHHBIM UK | PackpeiBaTh coaepxaHne TEPMUHOB U

KJIeTKU. [lenenue
KJIETKU. MuTo3

knetku. MaTepdasza u MuUTO3.
[Iporneccol, mpoTekaronue B uHTEepdase.
Penukanus — peakuusi MAaTpU4HOTO
cunte3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{uTosmornyeckre OCHOBBI PA3MHOKEHUS
Y UHJMBUAYAJILHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Ipoueccsl,
MPOUCXOIAIINE HA PA3HBIX CTAIUIX
MMTO3a. bUOJIOrn4ecKnit CMBICII MUTO3A.
[Iporpammupyemas ruGesb KISTKA —
aroInTo3.

MOHSATUI: KIETOYHBINA LIMKJ, HHTep(da3a,
penyIIMKaLNs, XpOMOCOMa, KAPUOTHII,
rarJIONIHBIN, TUITJIONIHBIN
XPOMOCOMHBIH HAOOpP, XpOMaTHUJIBL;
MUTO3 €ro cTajuu: npodasa, Meradasa,
anadasa, Tenodasa.

OnuchIBaTh KU3HEHHBIN [IUKIT KIIETKU;
MEPEUUCIIATh U XapaKTepU30BaTh
MEepUOAbl KIETOUYHOTO [HUKJIA,
CpPaBHUBATH UX MEXIY COOOM.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHBIE€ HA0OPHI KJIETOK.
CpaBHUBATh CTa I MUTO3A.

Pa3nnuate Ha MUKponpenaparax
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JHemoncmpayuu:

Tabauywl u cxemol: «KIETOYHBIN ITUKID,
«Pernmukanus [IHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHuTHasI
MOJIeIb-anIIuKaIus «Jlenenue KIeTkny;
moxens JJHK.

Obopyoosanue.: CBETOBOM MUKPOCKOIT U
Mukponpenapat «Kapruoknnes B KiieTkax
KOpELIKA JIYKa».

Jlabopamopnbsie u npakmuueckue
pabomol:

JlaGopartopnas padota Ne 3.
«HabnroneHne MuTo3a B KJI€TKax
KOHYHKA KOPEIIIKA JIyKa Ha TOTOBBIX
MUKpOITpenaparax»

Y PUCYHKAX CTaJNM MUTO3A.
PackpbIBaTh OMOJIOTHYECKUN CMBICT
MHUTO32

52

dopmbl
Pa3MHOKEHUSA
OpPraHu3MOB

®opMbI pa3MHOKEHHUS OPTAHU3MOB:
0ecroJioe U MoJoBoeE.

Busl Oecrionoro pa3MHOXKEHHUS:
JieJICHUEe HAJBOE U MTIOYKOBAHUE OJTHO-
¥ MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE,
BETreTaTUBHOE PA3MHOKEHHE.
HckyccTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €T0 3HAYCHHE
JUTSICEJIEKIUU.

[TosnoBoe pa3zMHOXKEHUE, ETOOTIIMYUSA
oT 6ecroJIoro.

Jemoncmpayuu:

PackpwiBaTh copepkaHue TEPMUHOB
Y TIOHSITUI: PA3MHOXEHUE, KIJIOH,
MTOJIOBBIC KJIICTKH (raMeThl),
ANLEKJIETKA, CIIEPMATO30M 1, 3UTOTA,
JICIICHHUE HAJIBOE, IIOUKOBAHHUE,
CHIOpYJISAIIHS, (PparMeHTaIs,
BEreTaTUBHOE Pa3MHOXKEHHE,
CEMEHHOE Pa3MHOKEHUE, OTbIJICHHE,
JIBOMHOE OTIOJIOTBOPEHUE, TI0JIOBBIC
JKEJIe3bl, CCMCHHUKH, SMIHUKH,
OILIOIOTBOPEHUE (HAPYIKHOE,
BHYTpPEHHEE).
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Tabauywvl u cxemovl: «POPMBbI
Pa3MHOXKEHUS OPTAaHU3MOBY, «/{BOITHOE
OTUIOJIOTBOPEHUE YIIBETKOBBIX
pacteHui», «/lerenue KneTku
Oaktepun», «BereratuBHOE
pa3MHOXKEHUE pacTeHH», « CTpoeHUE
MOJIOBBIX KJIETOK»

XapakTepru3oBaTh 0COOCHHOCTH

Y 3HaueHue 0ecroioro u rMojoBOro
CIIOCOOOB Pa3MHOKCHHUS.

Boiaensats Bupl 0ecnosioro
Pa3MHOXEHUS; BBISIBIISITH B3aUMOCBSI3H
Mex1y hopMaMu U CriocodaMu
Pa3MHOXEHUS, U X OMOJIOTHYECKUM
3HAYCHUEM.

Bnangets npuémamu BereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX pACTCHUN
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBbIC KIETKHU:
SIMLEKIJIETKY, CIIEPMAaTO30H/IblI;
BBISIBIIATH OCOOCHHOCTHU

UXCTPOCHHSI

5.3

Meiios

Meiio3. Ctaguu meiio3a. [Ipoueccsi,
MPOUCXOAIINE HA CTAIUSIX MEHO03a.
[ToBeneHune XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornuecknii CMbICIT
Y 3Ha4YECHHUE MEN03a.

Jemoncmpayuu:

Tabnuywl u cxemol: «JleneHne KICTKH,
«Meios».

Obopyoosanue: moaens JIHK;
MarHUTHas MOJIEb-aNTIuKaI1sI
«JleneHue KIeTKM»

PackpwiBath conepkaHue TEPMUHOB U
MMOHSTHI: MEM03, KOHBIOT Al
XPOMOCOM, IEPEKPECT (KPOCCHHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepru3oBaTh ME03 KakK crocod
KJIETOYHOTO ACJICHUS; OIMUCHIBATh MEI03
10 CTaJusIM; CPAaBHUBATh CTAJIMU Meh03a
1 MHUTO3a.

Paznnuare Ha pUCyHKax CTaauu Meno3a;
pacKpbIBaTh OMOJIOrMYECKOE 3HAUCHUE
Meio3a
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5.4

Oo6pazoBanue u

I'ameTorenes — Imponcce 06p330BaHI/IH

PackpriBaTh conep:kaHue TEPMUHOB U

Pa3BUTHE MOJIOBBIX MOJIOBBIX KJIETOK Y>KMBOTHBIX. MOHSATUI: TAMETOTEHE3, CIIEPMATOTCHE3,
KJIETOK. [TonoBekIe Kene3bl: CEMEHHUKH U OOT€HE3, CIIEPMATO30H1 /I, AKPOCOMa,
Ono10TBOpEHME suaHukr. OOpa3oBaHNUE U Pa3BUTHE AUIEKIIETKA, TOJIIPHBIE TEIbIIA.
MTOJIOBBIX KJIETOK — TaMeT (CIIepMaTo30m 1, | XapaKTepu30BaTh 0COOEHHOCTU
SUIIEKIIETKA) — ClIepMaTOTeHe3 U raMeToreHe3a y >KUBOTHBIX U €T0 CTaJIUH;
ooreHne3. OCOOEHHOCTH CTPOCHUS MOJIOBBIE KJIIETKU KUBOTHBIX U ONTUCHIBATH
SIMIIEKJIETOK ¥ CIIEPMATO30M/I0B. MPOLIECC UX PA3BUTHUA.
OmmomorBopenue. [TapreHorenes. CpaBHUBATH CIIEPMATOrEHE3 U OOTECHES.
Jlemoncmpayuu: OnuceIBaTh OMIOJOTBOPEHUE,
Tabnuyvt u cxemwl: «lIpsimoen Henpsmoe OMOJIOTNYECKOE 3HAUCHHE
pa3BUTHECY, «["ameToreunes OINIOAOTBOPCHUS
y MJIEKOITUTAKOUIUXHU YEIIOBEKaY.
Obopyodosanue: MoJeIb MeTadazHOU
XPOMOCOMBI, MUKPOCKOTI,
MUKporpenaparsl «CriepMaTo30uabl
MJICKOIIUTAIONIETO», « SMIIeKIeTKa
MJIEKOITUTAIOILIETO.
Jlabopamopnsie u npakmuueckue
pabomol:
JlabopaTtopnas pabora Ne 4. «3ydenne
CTPOCHHUS TTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»»
5.5 | UnpuBuayanbHOE NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh coepkaHne TEPMUHOB
pa3BUTHE OMOpHOHAIBHOE PA3BUTHE Y TIOHSTHUI: OHTOTE€HE3, SMOpUOTEHE3,
OpraHU3MOB (3MOpuoreHe3). Dtarbl SMOPUOHAIBHOTO | 3Ur0Ta, IpodsIeHne, OJaCTOMEPBI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKHUBOTHBIX:

MopyJia, 6yactysa, 0JacToIelb,
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IpobIieHue, racTpysIus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
psIMOE, HE IPSIMOE (JINYMHOYHOE).
Binusinue cpenpl Ha pa3BUTHE
OpraHu3MOB; (PaKTOPHI, CTIOCOOHBIE
BBI3BIBaTh BPOKJICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3
LBETKOBOT'O PACTEHUSI: CTPOEHUE CEMEHH,
CTaJuu Pa3BUTHUSL.

Jemoncmpayuu:

Tabauywl u cxemovl: «OCHOBHbBIE CTaUH
OHTOreHe3a», «IIpssmoe u HenmpsiMoe
pa3BUTHEY, «J|BOMHOE OMIJIOAOTBOPEHNE
YUBETKOBBIX PACTEHUI

racTpyia, HeHpyJa, OpraHoTeHe3;
3apOABIIIEBBICIIUCTKHU: IKTOJACPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TIPSIMOE
1 HenpsiMoe (JTMIMHOYHOE); MeTaMop(o3,
Meracropa, MHKPOCIIOpa, MbUIBIIEBOE
3€pPHO, CIIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.
Onpenensrtsb 3Tarbl SMOPUOHATILHOTO
Pa3BUTHS XOPIOBBIX HAa CXEMaxX H
npenaparax v OMUChIBaTh MPOIIECCHI,
MIPOUCXOISIINE HA KaKIOM 3Tarle.
CpaBHUBATh NMEPUO/IBI OHTOTCHE3A;
MPSAMOE U HETIPSMOE (TUIMHOYHOE)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBSACHITH OMOJIOTHYECKOE 3HAUCHHE
pa3BUTHS ¢ MeTaMOp(hO30M;
OTPHUIIATEIHLHOE BIMSHUE aJTKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(haKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeIIOBEKA.

OnuceIBaTh NPOIIECC IBOMHOTO
OTLTOIOTBOPCHHMS Y IIBETKOBBIX
pacTeHuin

HToro yacoB nmo teme
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Tema 6. HacieaCTBEHHOCTh U U3MEHYHUBOCTH OPraHN3MOB

6.1 | I'eneTuka — HayKa 1 [Ipenmer u 3aa4¥ TEHETUKH. PackpsiBaTh cojiepkaHuE TEPMUHOB U

0 HaCJIEACTBEHHOCTH Pons uronoruu u SMOpHoOIOTHN MOHSITUIA: TeH, TEHOM, T€HOTHUII, PEHOTHTI,

Y U3MEHYHUBOCTHU B CTAHOBJICHUH F€HETUKU. BKiiaj XPOMOCOMBI, aJlJIeIbHbIE TE€HBI (aJUIeIN),
POCCHICKHUX U 3apyOEkKHBIX YUCHBIX B rOMO3HI0Ta, F€TEPO3UT0Ta,
pa3BUTHE TEHETUKHU. MeTOAbl TCHETUKH JIOMUHAHTHBIN MPU3HAK (TEH),
(rMOpHUI0JIOTUYECKU, PELECCUBHBIN NMPU3HAK (T€H), YuCcTas
LIUTOT€HETUYECKHI, MOJIEKYJISIPHO- JUHUSA, THOPUAL.
TEHETHUYECKUN ). [lepeuncnsaTh U XapakTepHU30BaAThH
OCHOBHBIE T€HETUYECKUE MTOHATHS. METO/Ibl TEHETUKH: THOPUIOIOTUUECKHM,
['eneTnyeckasi CHMBOJIMKA, LATOI€HETUYECKUI, MOJIEKYJISIPHO-
UCIIOJb3yeMas B CXeMaX CKPEIMBAaHUN. | TeHETUYECKHUI; JOMUHAHTHBIC U
Jemoncmpayuu: peLeCCUBHBIE MPU3HAKU PACTEHUN 1
Ilopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepuKOB, ITonp30BaThCs FEHETUYECKOM
H. B. Tumodeen-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKON
Obopydosanue: MOJIE€Tb- ANITUTUKALIUS JUTS1 3aIIMCH TEHOTUITHYECKUX CXEM
«MoHOruOpUIHOE CKPEIIMBAHUEY, CKpelIUBaHUS
repbapuii «['opox moceBHOI»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACJIETOBAHUS PackpriBaTh conep:kaHue TEPMUHOB

HACJIeI0BAHUS IPU3HAKOB, YCTAHOBJICHHbBIE Y TIOHATUN: MOHOTHOPUAHOE

MIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeluBaHue, (eHOTUITHYECKUE

Monorubpuanoe CKpelIMBaHue. 3aKOHeAMHO00pa3us rpyMNIbl, THOPUIOIOTUYECKUI METO/,

CKpEILMBAHNE ruOpHuI0B MEePBOro MoKoyieHus. [IpaBuio | YucThie TUHUH, JOMUHUPOBAHUE TEHOB

JIOMUHUPOBAHUS. 3aKOH pacIIeTICHUS
MPU3HAKOB. [ MMOTE3a YMCTOTHI TaMeET.
[TommHOEHM HEMOJIHOE TOMHUHUPOBAHUE.

(moJIHOE, HETMOIHOE), pacUIEIICHUE
B MIOTOMCTBE.
OnuchIBaTh METOAUKY ITPOBEACHUS
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JHemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauysr u cxemovl. «MOHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIICIICHUS U €T0
LIUTOT€HETHUYECKAs] OCHOBaY», «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MOJIeH-aNIIMKauu «MoHorubpuHoe
CKpenuBanue», «Henomnoe
JOMUHUPOBaHUE», repbapuii «I opox
ITIOCEBHO»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJIEIOBAHUS OJIHOU Mapbl MPU3HAKOB
y TOpOXa IMOCEBHOTO.

PackpsiBaTh coaepkaHue 3aKOHOB
eIMHOO00pa3usi THOPHUIOB IEPBOTO
MTOKOJICHUS W 3aKOHA PACILIETUICHHUS.
OOBSACHSITH TUIIOTE3Y YUCTOTHI TaMeET.
3anuceIBaTh CXeMbl MOHOTHOPUTHOTO
CKpeNIMBaHus, OOBACHSITH €T0
[UTOJIOTUYECKUE OCHOBBI U pEIIaTh
TEHETUYECKUE 3aJaU

Ha MOHOTHOpUJIHOE CKpEIMBAHUE

6.3

Jurubpunnoe
CKpelIMBaHue.
3aKOH HE3aBHUCHUMOT'O
HACJeIOBaHUS
MPU3HAKOB

JluruOpuaHoe ckpelBanue. 3aKoH
HE3aBUCUMOTO HaCJICIOBAHUS
npu3HakoB. [{[uToreHeTnyeckre OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHMS.
AHanu3upyroniee CKpelBaHue.
Hcnonb3oBaHre aHATU3UPYIOIIETO
CKpEITUBAHUS JIJIS OTIPECIICHHUSI
Te€HOTHUITa OCOOMU.

Jemoncmpayuu:

llopmpemuwi: I'. MeHiemnb.

Tabauysl u cxemot: «JlurudpugHOe
cKkpeluBanuey, «llutonornyeckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUS.
Obopyodosanue: MOJIEIb- alITUIUKAIIUS
«JlurubpuiHoe CKpenBaHue)

PackpwiBaTh cojepkaHre TEPMUHOB U
MOHATUM: TUTUOPUIHOE CKPEIIUBaHUE,
aHaJM3HUPYIOIIEEe CKPEUIMBAHUE.
OnuceiBats onbiThl ['. Mennens

10 U3YUYEHHIO HACJICAOBAHMUS IBYX Iap
MIPU3HAKOB Y TOpOXa MOCEBHOTO.
PackpeiBaTh conep:kaHue 3aKoHa
HE3aBHCUMOTOHACIIEIOBAHUS TIPU3HAKOB.
IIprmeHITh MaTEMAaTUYECKUN PACUYET

C MOMOIIBI0 METO/Ia IEPEMHOKEHUS
BEPOSITHOCTEW U 3aMUCh C MOMOIIBIO
(hEHOTUITMYECKUX PATUKATIOB
pacuierieHus MPU3HAKOB Y TTOTOMKOB
1o ()EHOTUITY U TE€HOTHUITY.
3anuceiBaTh CXEMbI AUTUOPUTHOTO
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CKpCIIBAHUA, O0OBACHATH €TI0
IMUTOJIOTMYCCKNEC OCHOBLI U pCIIATh
IFCHCTUYCCKUC 3a4a4Yl Ha I[I/IFI/I6pI/II[H06
CKPCIIMBAHNUC

6.4

CueruieHHOE
HAacJIeJOBAaHUE
MIPU3HAKOB

CueruieHHOE HAcJIeI0BaHKE TPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HaclieIoBaHHI0 TeHOB. HapyiieHue
CLEIICHUS TEHOB B PE3yJIbTaTE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. MopraH.

Tabnuywl u cxemol: «Menosy,
«I'eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX U YEIIOBEKAY,
«B3auMoaelicTBre alJIeJILHBIX T€HOBY.
Obopydosanue: MUKponpenapar
«po3oduna» (Hopma, MyTariuu Gopmsl
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOIL,
Moenb-anrukanus «llepekpécr
XPOMOCOM.

Jlabopamopnvie u npakmuueckue
pabomot:

JlaGoparopnas padota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHTHOTO

Y JUTHOPUIHOTO CKPEIUBaHUS

PackpsiBaTh coqepkaHue TEPMUHOB U
MOHATHN: CUEIUICHHOE HACJEAOBaHUE
MPU3HAKOB, PEKOMOUHAIMS T'€HOB,
TEHETUYECKUE KaPThl XPOMOCOM,
MOpraHuja.

Ha3zpiBaTh OCHOBHBIE TTOJOKEHUA
XPOMOCOMHOU TEOPUHU
HacienctseHHoctu T. MopraHa;
pPacKpbIBaTh COJIEpIKaHUE PAOOTHI

T. Moprana 1o cuerieHHOMY
HAaCJIEJOBAHUIO T€HOB U IPUYUHBI
HAPYLICHUS CUETUICHUS MEXAY TeHaAMHU.
3anuchIBaTh CXEMbI CKPEITUBAHUS

TMIpY CLEMJICHHOM HACIIEeIOBaHUH,
OOBSACHSTH MPUUMUHBI PEKOMOMHAITUU
TE€HOB, ONPEEIISTh YUCIIO TPYIII
CLCTUICHUS T€HOB; peIaTh TCHETUYECKUE
3a71a4M Ha CLEIJICHHOE HACJIEIOBAHUE
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y Ap030(HIIBI HAa TOTOBBIX
MHUKpOIIpernapaTax»

6.5 | 'enetuka nomna. I'enernka nosna. XpoMOCOMHOE PackpeiBaTh conep:kaHue TEPMUHOB U
HacnenoBanue onpeaeneHue noja. AyTocoMbl U MOHSATUI: XPOMOCOMHBII HabOD,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. [ OMOTaMETHBIE U | ayTOCOMBI, IIOJIOBBIE XPOMOCOMBI,
CLEIUICHHBIX C [TOJIOM reTeporaMeTHbIe OPraHU3MBbl. rOMOT'aMETHBIN 01, FETEPOraMEeTHBIN

HacnegoBanue npu3HaKkoB, CUEIJIEHHBIX | [TOJI, CLEIUIEHHOE C ITOJIOM HACJIeJOBAaHUE
C TIOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBACHATD HUTOJOTUYECKUE OCHOBBI
Ilopmpemuwi: I'. Menpaens, T. Mopras, XPOMOCOMHOT'0 MEXaHU3MAa ONPEACIEHUS
H.N. BaBuios. [10J1a y pa3IMYHBIX OPraHU3MOB.
Tabauywl u cxemol. «I'eHeTHKA TIOJIAY, CpaBHUBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACIIEOBaHUS, HacJIEJOBAHUS IPU3HAKOB, CLIETUICHHBIX
CLEIUIEHHOTO C ITOJIoM», «KapuoTuribl U HE CIEIUICHHBbIX crojioM. Pemath
YeJIOBEKa U KMBOTHBIX) T€HETUYECKHUE 3a/1a4M Ha HACJIEIOBAHHE
CLEIUIEHHBIX C MOJIOM IPU3HAKOB

6.6 | I3MeHUYMBOCTb. N3menuuBOCTh. BUABI N3MEHYMBOCTH: PackpbiBaTh cojiep:KaHME TEPMUHOB U
HenacnencrBennas HEHACJIeJICTBEHHAs U HACJICACTBEHHAs!. MOHSTUI: U3BMEHYUBOCTb,

W3MEHYUBOCTb Ponb cpenpl B HeHaclieICTBEHHON HACJIEICTBEHHAs! N3MEHUYNBOCTb,

U3MEHYUBOCTH. XapAKTEPUCTUKA
MOIU(UKAITMOHHON U3MEHYUBOCTH.
BapuanuunonHsbii psa v BapualiOHHas
KkpuBas. Hopma peakuuu npusHaka.
KosnuecTBeHHBIE M KAYECTBEHHBIE
IIPU3HAKU U UX HOPMA PEaKLIUHU.
CpoiicTBaMoAM(PUKALIMOHHOM
U3MEHYUBOCTH.

HEHACJEICTBEHHAs! N3MEHYNBOCTD,
MO U (DHKAIIMOHHAS U3MEHYMBOCTD,
BapUallMOHHBIN Psijl, BApUAHTA,
BapUallMOHHAsl KpWBas, MPU3HAK,
HOpMa pEaKINH, KOJNUYECTBCHHBIE U
Ka4ueCTBEHHBIC MTPU3HAKHU.
KinaccudgunmpoBaTh BUIbI
W3MEHYMBOCTH U BBISABJIATH UX
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JHemoncmpayuu:

Tabauywvl u cxemvl: «Buasl
U3MEHUYHBOCTHY, «MoaudukarmonHas
U3MEHYUBOCTDHY.

Jlabopamopnvie u npakmuueckue
paoomuwl:

Jlabopatopnas padota Ne 6. «3yuenue
MOAU(UKAIIMOHHON N3MEHUYUBOCTH,
MOCTPOEHHUE BAPUAIIMOHHOTO psijfia U
BAPUALIMOHHON KPUBOW»

Ounonornyeckue 0COOEHHOCTH.
[TepeuncnsaTs cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYMBOCTU U

O0OBACHATH €€ 3HAUCHHUE JJISI OPraHu3MOB.

Pa3nuyaTe KOJIMYECTBEHHBIE U
Ka4eCTBEHHBIC IIPU3HAKH; CTPOUTH
BAPUALIMOHHBIN PsAJl, BADUALIMOHHYIO
KPUBYIO, BBIYUCISATh CPEHEE 3HAUCHHE
IIPU3HAKa

6.7

HaCJ'IeIICTBGHHaH
N3MCHYHNBOCTD

HacneacTBenHasi, Uiy reHOTUITHYECKast
u3MeHunBoCTh. KoMOnHaTuBHAsS
MU3MEHYMBOCTh. M€ei03 U NTOJI0BOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
WU3MEHYMBOCTU. MyTallMOHHAS
U3MEHYHUBOCTb.

Knaccudukanus myTaiuii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.
YacToTa 1 NpUYNHBI MyTaLU K.
MyrtareHnHbie (GaKTOPBbI.

3aKOH TOMOJIOTHYECKUX PsIJIOB

B HACJIEJICTBEHHON U3MEHYMBOCTHU
H. 1. BaBunosa. Buesaepuas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Jemoncmpayuu:

Ilopmpemui: I'. ne ®pu3, H. N1. BaBunos.

Tabauyvl u cxemol: «MyTalMOHHAS

PackpriBaTh conep:kaHue TEPMUHOB U
IIOHATHN: HACJICACTBEHHAs
U3MEHYHMBOCTb, KOMOWHATUBHAS
U3MEHYUBOCTb, MyTallUOHHAS
U3MEHYUBOCTb, MyTaHT, MyTallNU:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINNION NS, aHCYIIIION WA, MyTar CHEI.

XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (OPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEACTBEHHOM N3MEHUHNBOCTH

H. 1. BaBuiioBa u 0OBSICHATE €r0
3HAYEHUEISI OMOJOTHU M CEJCKIMH.
KnaccudummpoBats MyTanuu: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJIUTH
IIPUMEPBI MyTaLU K.

OOBSICHATH IPUUMHBI BOSHUKHOBEHUS
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U3MEHYUBOCTHY.

Obopyodosanue: MUKPOCKOII,
Mukpomnpenapar «/po3zodpuna» (Hopma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
Tesa); KOMHATHbBIE PACTEHHUS C IECTPO
OKPAaCKOM JINCTHEB.

Jlabopamopnbsie u npakmuueckue
pabomol:

JlaboparopHas padota Ne 7. « AHanu3
MyTaIuil y 1po30(Q bl Ha TOTOBBIX
MHUKpOIIpenapaTax»

MyTalui, posib (PaKTOPOB-MYTareHOB.
CpaBHuBaTh BUIbl MyTallU; BBISBISTH
IIPUYUHBI HACJIEACTBEHHOU
U3MEHYMBOCTH, UCTOUHUKHU MYTarceHOB
B OKpYXaroliei cpeie (KOCBEHHO).
XapaxkTepu30BaTh BHESACPHYIO
HACJIEICTBEHHOCTh U H3MEHUUBOCTb

6.8

['eneTuka 4yegoBeka

I'enetruka yenoseka. Kapuorun
YeJIOBEKa.

OcCHOBHBIE METO/IbI TCHETHUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-TE€HETUYECKU.
CoBpeMeHHOE OIpe/IeSICHUE TeHOTUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
F€HOTUITUPOBAHUE, B TOM UYHCIIE

¢ nomomuipto [1I[P-ananu3a.
HacnencrBennble 3a001€BaHUS
YeJI0BEKa: TeHHEIE 00J1e3HU, 001e3HU

C HaCJICACTBEHHOM
MPEIPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE
0one3nn. CoMmaTU4eCKue
reHEepaTHBHBIC MYyTAIlUU.

PackpeiBaTh coiep:kaHle TEPMUHOB U
MOHSTUI: KAPUOTHUII YEJIOBEKA,
LIUTOT€HETUYECKUIN METOI,
reHEaJIOrMYE€CKUI METO, POJOCIOBHBIE,
OJIM3HEOBBI METOJI, HACIEICTBEHHbIE
0oJie3HH: (MOHOTEHHBIE,

C HAaCJIEICTBEHHOMN
IIPEIPACIIOI0KEHHOCTHIO,
XPOMOCOMHBIE), METUKO-T€HETUUECKOE
KOHCYJIbTUPOBaHUE.

[lepeuncnsTb 0COOEHHOCTH U3yUEHUS
TE€HETUKH Y€JIOBEKA; MPUBOJIUTD
PUMEPHI HACIEICTBEHHBIX O0JIe3HEeH
YeJIOBEKa, XapaKTepU30BaTh METObI UX
npo(UIaKTUKN; 0O0CHOBBIBATH 3HAUECHUE
MEIMKO-TEHETHUECKOT O
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CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
poUIAKTHKY U JICUSHUS TEHETUYECKUX
OoJre3Hell. MeIMKo-reHeTHIEeCKOe
KOHCYJIbTHPOBaHKE. 3HAUYCHUE
MEIUIIMHCKOW I'eHEeTUKHU

B IIPEIOTBPAIIICHUH U JICUCHUN
TCHETHYECKUX 3a00JICBaHMI YEIIOBEKA.
Jemoncmpayuu:

Tabnuywvl u cxemwi: «HacnemoBanue
pesyc-akropay, «['eHeTuka rpymnmn
KPOBUY.

Jlabopamopnsle u npakmuueckue
pabomol:

[Ipaktuueckas padora Ne 2.
«CocraBlIcHHE M aHAJIN3 POJIOCTOBHBIX
YEITOBEKa»

KOHCYJIbTUPOBaHU.
BbIABISTH U cCpaBHUBATH MEXIY COOOM
JIOMUHAHTHBIE U PELIECCUBHBIE TPU3HAKH
YEJIOBEKA.

CocTaBisTh U aHATU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

Hroro yacoB nmo teme

8

Tema 7. Cesiekuust opranus

MOB, OCHOBBI

OMOTEXHOJIOTMH

7.1

Cenexius Kak HayKa
U TIpoIece

1

Cenekius Kak HayKa U IporLiecc.
3apOoKIECHUE CENEKINU U JOMECTUKALIUS.
Yuenue H. . BaBunosa o nenrpax
MHOT000pa3us U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHUM.

LleHTpBI NPOUCXOKIACHUS JOMAIITHUX
KUBOTHBIX.

Coprt, nopoja, mramm.

PackpriBaTh copepkaHne TEPMUHOB
Y TIOHATUU: CEJIEKIU, COPT, IIOPOAA,
HITaMM, JOMECTUKAIUS, UIIN
OJIOMAIlIHUBaHUE, LIEHTPbI
MHOT000pa3us U MPOUCXOKIACHUS
KYJIbTYPHBIX PAaCTCHUH U
KUBOTHBIX, THOPHIN3ALINA,
MCKYCCTBEHHBIN 0TOOD.
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JHemoncmpayuu:

Ilopmpemwi: H. 1. BaBunos.
Tabauyvt u cxemol. kapTa «L{leHTpBI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIXpAaCTeHUI», «I1opobl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTEHUI.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIO0B AUKUX (POpM U
KYJbTYPHBIX COPTOB PACTEHUI;
repbapuii «CeabCKOX035HCTBEHHBIC
pacTeHHsD)

Ha3biBaTh U CpaBHUBATH OCHOBHBIE
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenne H. 1. BaBunosa

0 IIEHTPAaX MPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHHUI; pa3auyaTh HEHTPHI HA KapTe
MHUpA, CBSI3bIBATH UX MECTOIOJIOKEHUE
C 0YaraMu BO3HUKHOBEHUS IPEBHENIIINX
[MABWJIN3AIINN.

CpaBHHBaTh coOpTa KyJIBTYPHBIX
PACTEeHHI, MOPOABI JOMAITHUX
YKUBOTHBIX U UX JUKHUX IIPEKOB.
OueHnBaTh POJIb CEJIEKIINU

B 00€CIEUYEeHUH MTPOI0BOJILCTBEHHOM
0€30IacHOCTH YeJI0BEYECTBa

7.2

Metonap! 1
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUIN
Y KUBOTHBIX

CoBpeMEHHBIE METOBI CEJICKIUN.
MaccoBblii 1 UHANBUAYAIbHBIN OTOOPHI
B CEJIEKLIMU PACTEHUN U JKMBOTHBIX.
Ouenka skcTepnepa.
biM3KOpOACTBEHHOE CKPEILIMBAHUE —
uHOpuAuHT. Yucras TuHUs.
CkpenmBaHue YUCThIX JTUHUN.
['erepo3suc, niu rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtnanéHHas
ruopuau3anys u e€ yCrexu.
HckycCTBEHHBIM MyTareHes3 U Mojay4yeHue
MOJUIIONIOB. JIOCTHIKEHUS CENEeKINN

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHSTUI: HCKYCCTBEHHBIN 0TOOP,
MacCOBBI 0TOOp, UHAUBUIYATbHBIN
0oTOOP, IKCTEPhEP, OIM3KOPOJICTBEHHOE
CKpELIMBaHUE, YUCTAasl JIMHUSA, T€TEPO3UC,
HEPOJICTBEHHOE CKPELIMBAaHUE,
VCKYCCTBEHHBIA MyTareHes,
nosurionbl. CpaBHUBATH POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO H
WHUBUYAIBHOTO), BUbI
rubpuan3anuu (OJIU3KOPOICTBEHHON U
OTJIaJIEHHOM ), CIOCOOBI IMOTYYEHUS
HOJIUTJIONIOB.
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pacTeHuM, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.

Jemoncmpayuu:

lopmpemuwi: 1. B. MuuypuH,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemovl: «OTHaTICHHAS
rubpuauzanus», «PaboTsl akagemMuka
M. ®@. UBaHoBay, «llomumnmonausy.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIOZ0B TUKUX (popM u
KYJIBTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnwle u npakmuuecxkue
pabomot:

Okckypeusi « OCHOBHBIE METOBI U
JTOCTKEHUSI CEJIEKIINK PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IIEMEHHYI0 depmy,
COPTOUCHBITATEILHBIN YIaCTOK

WJIH TETTHIHOE XO3SIMCTBO)

[TpuBOINTE PUMEPHI JOCTUKECHUN
CEJICKLIUH PACTECHUN U JKUBOTHBIX

7.3

buorexnonorus
KaK OTpacJb
MPOM3BO/JICTBA

buorexnonorus KakK OTpacib
IPOU3BOJCTBA. | €HHAs MHKEHEPUs.
Otanbl co3nanus pekomOuHanTHOUM JIHK
Y TPAHCTEHHBIX OpraHu3MoB. KierouHas
UH)XeHepus. KiaeTounsie KyJIbTyphl.
MUKpPOKIIOHATIBHOE Pa3MHOKEHUE
pacrennii. Knonuposanue
BBICOKOIIPOAYKTUBHBIX

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHSATUI: OMOTEXHOJIOTHS, KJIETOUHAs
WHXEHEPUS], TeHHAIMHKEHEPUS,
KJIOHUPOBAHKE, TPAHCTCHHbIE
opranu3Msbl, ' MO (renetnuecku
MOAU(PUIMPOBAHHBIE OPTraHU3MBbI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpaciib IPOU3BOICTBA, OCHOBHbBIE
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTMYECKHE U STUISCKHE HpO6J’I€MBI.

I'MO — reneTruuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
OMoTexXHOJI0THNY, «KIIeTOUHbBIE
KYJBTYPBI U KJIOHUPOBAHUE,
«KOHCTpyHpOBaHHUEHN TIEPEHOC TEHOB,
XPOMOCOM»

JIOCTHKEHUSI OMOTEXHOJIOTUU B 00JIaCTH
MIPOMBITIUICHHOCTH, CEJTLCKOTO XO3SMCTBA

U MEJUITUHBI.
[lepeuncnsTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI U JIOCTH)KCHUS
OMOUH)KEHEPHU.

OO6CyXKIaTh SKOJOTUYECKUE U
ATUYECKHE aCTICKThI HEKOTOPHIX
UCCJIEIOBaHMM B 001aCTH
OonoTexHOMOTHH (KJIOHHPOBAHUSA,
HMCKYCCTBEHHOTO OIUIOJIOTBOPEHUS,
HaIpaBJICHHOTO U3MEHEHHUs FTeHOMa U
CO37aHMs TPAHCTCHHBIX OPTAHU3MOB)

HToro yacos 110 Teme 3
Pe3epBHoe Bpemst |
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOIT'PAMME
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11 KJIACC

Ne
/11

HaumenoBaunue
pa3aenoB U TEM
y4eOHOro rpeaMera

KomnuectBO
4acoB

[IporpamMmmHOE conepranue

OCHOBHBIE BUIBI AEITEILHOCTH
o0y4Jaronuxcs

Tema 1. DBOJMIOLHOHHAA OHOJIOTHA

1.1

DBOIIOLHUA U METOBI
€€ U3yUYCHUS

1

[IpeAnocbuUIKM BOBHUKHOBEHUS
HBOJIIOLIMOHHON TEOPHUU. DBOJIFOLMOHHAS
Teopus U €€ MECTO B OMOJIOTUH.
BrnusiHue 3BOIOLIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUU U APYTUXHAYK.
CBuaeTenscTBa 3BOJIIOIUN.
[TanmeonToNnOrNUECKHE:
MOCJIe0BATEILHOCTD MOSBICHUS BUOB
B MMAJICOHTOJIOTUYECKOM JIETOMUCH,
nepexoaHbie (POPMBI.
buoreorpaduyeckue: cxoacTBo u
paznmuuue dayH udiop MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTUUECKHE: CXOJICTBA
U pa3inuus SMOPHOHOB Pa3HBIX BUJIOB
MMO3BOHOYHBIX.
CpaBHUTENILHO-aHATOMUYECKUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYAMMEHTAPHBIE OPTraHbl, ATABU3MBI.
MounekynsipHO-OMOXUMUYECKHUE:
CXOJICTBO MEXAaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpriBaTh cojiepkaHre TEPMUHOB U
TTOHSTHI: DBOJIFOINS, IEPEXOTHBIC
(bopMBI, GUITOTEHETUICCKUEC PSIBI,
BHJIBI-DHJIEMUKH, BUJIBI-PEIIUKTHI,
3aKOH 3apO/IBIIICBOTO CXOJICTBA,
OMOreHETUYECCKUM 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUYHBIC
OpraHbl, pyIUMEHTAPHBIC OPTaHHI,
aTaBU3MBI.

[lepeuncriaTh OCHOBHBIC ATAIBI Pa3BUTHS
ABOJIIOLIMOHHOW TEOPUHU.
XapakTepu3oBaTh CBHJICTEIIHLCTBA
HBOJIIOLMH: TTAJICOHTOJIOTHYECKHUE,
ouoreorpaduueckue,
AMOPHOJIOTHICCKHE, CPABHUTEIIHHO-
aHATOMHYECKHUE, MOJICKYIISIPHO-
OMOXMMHUYCCKHUE.

[IpuBOIUTH NIPUMEPHI MEPEXOTHBIX
dbopM opraHn3MoB, (HPUIIOTCHETHYECKHIX
PSIOB.

[IpuBoauTh HOPMYTUPOBKU 3aKOHOB
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METa0O0JMYECKUX MyTEeH y BCEX KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, X. b. Jlamapk,
Y. Jlapsun, B. O. KoBasieBckuid,

K. M. Bap, 3. I'ekkens, ®. Mrosuep.
Tabnuywvl u cxemol: «PazBurue
OpPraHUYECKOro MUpa Ha 3eMJe,
penbedHbIe TaOTUIBI «3apOIbIIIN
MMO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEPUKCH.

Obopyoosanue: buoreorpapuueckas
KapTa MUpA; KOJeKusa «DopMbl
COXPAHHOCTH HCKOIA€MbIX >KMBOTHBIX 1
pacTeHUi»; BIaKHbIC MpenapaThl
«Pa3Butue Hacekomoro», «Pazsurue
JISITYILKI

OMOreHETUYECKOTO U 3apOJbIIIICBOTO
CcXoAacTBa

1.2

Ucrtopus pazsutus
NpPEICTaBICHU I
00 IBOITIOTTNH

OBosonoHHas teopus Y. JlapBuHa.
[IpeanochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. [[BHXKYyIIIME CUITBI
HBOJIFOLIMMU BUJOB 10 [lapBuny
(M30BITOYHOE PA3MHOKEHUE

IPU OTPAHUYEHHOCTH PECYPCOB,
HeonpeaeaEHHas U3MEHYUBOCTb,
O0opb0a 3a CylleCTBOBAHHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHuyecKasi TEOpHsl SBOITIOLUU

PackpriBaTh cozepkaHuE TEPMUHOB U
MOHSTUM: CUCTEMAaTHKa, €CTECTBEHHbIN
U UCKYCCTBEHHBII 0TOOD.
XapakTepu3oBaTh OCHOBHBIE
ABOJIOLIMOHHBIC UIEU, KOHLICIIIUN 1
TEOpUM; CPABHUBATH B3TJISAbIHA BUJ U
sposmoruio K. JInunnes, X.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bkiaj JIuHHEs B pa3BUTHE
CUCTEMATUKH U OOBSCHSITH MPUHITUTIBI
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(CTD) u e€é OCHOBHBICTIONOKECHHS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabauywl u cxemol.: «llomymsumy,
«Kapra-cxeMa mapuipyra nmyTelneCTBHUs
Y. Napsunay, «®@opMbl 00pbObI

3a CyLIECTBOBAaHUE», « ECTECTBEHHBIN
ot0op», «MHOroo0pas3ne cCopTon
pacteHui», «MHorooOpasue nopo
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COAECPKAHUE U
3HA4YEHUE IBOJIOLMOHHON KOHIIENIINN
K. Bb. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHbBIE U
COLIMAIBHO-D)KOHOMUYECKHE
MPEANOCHUIKM BOZHUKHOBEHUS
ABOJTIONMOHHON Teopuun Y. /lapBuHa.
PackpbIBaTh coaepKaHKe IBOJIOLMOHHON
teopun. /lapBuHa; cpaBHUBaTh
HEONPEAEIEHHYIO U ONPEAECIEHHYIO
W3MEHYHUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CyIECTBOBAHUE.

OnuceIBaTh MOJOXKEHUS CHHTETHYECKON
teopuu sBoonnu (CTD) u 0OBIACHATH
e 3HaueHue JISIONOIOTHH

1.3

Bun: kpurepun n
CTPYKTYpa.
[Tommynsiuysa kak Kak
DJIEMEHTapHasI
€IUHNLIA BUAA

Muxposomonus. [Tomymnsmus kak
€AMHHUIABUA U DBOJIIOLUH.
Hemoncmpayuu:

Tabnuyvt u cxemor: «llomymnsiumy,
«MyTanMoHHass U3MEHYUBOCTH.
Obopyoosanue: MUKPOCKOTI,
Mukpornpenapar «Jlpo3oduna» (Hopma,
MyTaluu GOPMBIKPBLIILEB U OKPACKH
Tena), Mmojenb-antkanus «llepekpéct
XPOMOCOM.

PackppiBaTh comepkaHie TEPMUHOB U
MOHSITUI: MUKPOIBOJIIOLINSI, BUI,
KpUTEPUU BUJA, apeajt, MOMYJISIus,
reHooH/I, MyTalluyi, KOMOWHAIIUU
TCHOB.

XapakTepru30BaTh BU KaK OCHOBHYIO
CUCTEMATUYECKYIO SIUHUILY U
[IEJIOCTHYIO OMOJIOTHUECKYIO CUCTEMY.
Boiaenste kputepuu Bua
(Mopdonornueckuii, GU3NOIOrMUECKUH,
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Jlabopamopuwie u npakmuueckue
paoomowi:

JlaGoparopnas padota Ne 1. «CpaBHeHue
BUJIOB IO MOP(OJIOTUYECKOMY
KPUTEPHIO»

OMOXUMUYCCKHUIN, TCHETUUCCKUI,
AKOJIOTMYECKUH, TeorpaduuecKkuii) u
MPUMEHSITh KPUTEPHUU JIJIs1 OTTUCAHUS
KOHKPETHBIX BHJIOB.
XapakTepru30BaTh MOMYJISIIHIO KaK
CTPYKTYPHYIOCAUHUILY BUJIA U
ABOJTIOIIHH.

OnuceIBaTh MOIMYJISIITUIO IO OCHOBHBIM
MOKa3aTeIsIM: COCTaB, CTPYKTypa

1.4 | JIBwKyIIue CUb JBroxyuiue cuiibl ((akTopbl) 3BOJONMU | PackpbiBaTh coiep:KaHUE TEPMUHOB U
(3memeHTapHbIe BHUJIOB B IpUpojie. MyTallMOHHbBIN MOHSTUIN: KOMOMHATUBHAS
(haKkTOpPBI) F3BOITIOLNN npoliiecc U KOMOMHATUBHAs W3MEHYUBOCTh, MyTAIlUU, MyTallUOHHBIN
M3MEHYUBOCTD. [lonmynsiiuOHHbBIE BOJIHBI | MPOLIECC, MOMYJISIIIUOHHbBIE BOJIHBI,
u apeiid renos. M3omsius u murpanus. | apeiid reHoB, U30JISINS, MUTPAIUH.
Jemoncmpayuu: XapakTepu30BaTh 3JICMEHTAPHbBIC
Tabnuywsl u cxemul. «JIBHXKy1IHE CUITBI (aKTOpPBI SBOIIOLUN: MyTaIllAOHHBIN
ABOJIFOLIMI npoiiecc, KOMOMHAaTUBHAs
W3MEHYUBOCTb, TOMYJISIIMOHHBIEC BOJTHBI,
Jpeiid reHoB, U30JIALMS, MUTPAITUSL.
YcranaBiamBaTh NPUUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXY
MEXaHU3MOM U PE3YIbTATOM JI€UCTBUS
JBIDKYIIUX CUJI (2JIEeMEHTapHBIX
(hakTOpOB) IBOJIIOITUHU
1.5 | EcrecTBennbIit 0TOOp EcrecTtBeHHbIl 0TOOp — HanpaBisIroui | PackpeiBaTh conep:kaHue TEpMUHOB U

U ero opMbl

(bakTop 3BOJIIOLIMH.
@DopMbI €cTeCTBEHHOr00TO0pA.

MOHSTUH: €CTECTBEHHBIN 0TOOP, O0phOa
3a CyIIIECTBOBaHHE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otOop», «boprbda 3a cymecTBOBaHHE

OnuceIBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBatbh GOPMBI €CTECTBEHHOTO
otOopa (ABMKYIIHMHA, CTAOMIU3UPYIOIHA,
JU3PYIITUBHBIN) M CPAaBHUBATH MX MEXKITY
co0O0i1.

XapaktepusoBaTh 00pbOy

3a CYIIIECTBOBAHKE U CPAaBHUBAThH €€
BUJIBI (MEXKBHIOBAs, BHYTPHBHIOBAS,
060oprOa c HeOIaroNPUATHEIMU
(hakTOpamMu BHEIIHEH CPEIbI)

1.6

Pe3ynbTaTh
HBOJIIOLIUU:
MPUCIIOCOOJIEHHOCTh
OpPraHHU3MOB U
BUJ1000pa30BaHKE

[IpucnocobIeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3BoJitoruu. [Ipumepsi
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
ApoMopdh 036l U KO0 TANITAITIH.
Buau Bumoobpa3oBaHue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpaguieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:
«IIpucnoco6IeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHUE»,
«IKOJIOTHICCKOE BU000PA30BAHUCY.
ObopyoosaHue:

koJutekus «[Ipumepsl 3 THBIX
MPUCTIOCOOJIEHUM Y 5KUBOTHBIX),

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTUH: TPUCTIOCOOTICHHOCTb,
MTOKPOBUTEIILCTBEHHAS U
npenocTeperamolas oKpacka,
MacCKHpOBKa, BUA000pa30BaHUE.
OnuceIBaTh MEXaHNU3M BOZHUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHU3MOB.
BoISBIATH 110 N300pa’KEHUSIM, Ha KUBBIX
1 (PUKCHPOBAHHBIX MperapaTax IPHUMEPbI
MPUCTIOCOOJICHHOCTH PACTCHUN U
KUBOTHBIX K YCIIOBHSMCPEIbI
oOuTaHMsI, TOKA3bIBATH OTHOCUTEIIbHYIO
11e71ecO000pa3HOCTh MPUCTOCOOICHUM.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHU3MbI BUI000Pa30BaHMUS;
OIKCHIBATh U CPABHUBATH OCHOBHBIE

59




KOJIICKITHSI HACEKOMBIX C Pa3JINYHBIMU
TUTIAMHU OKPACKU; HaOOp MII0I0BU
CEeMSIH.

Jlabopamopnvie u npakmuueckue
paoomowi:

JlabGopaTtopHnas pabota Ne 2. «Onucanue
MPUCTIOCOOTICHHOCTH OpPTaHU3Ma U ee
OTHOCHUTEIILHOTO XapaKTepay

(GhOpMBI SKOJIOTUYECKOTO U
reorpauyeckoroBuI000pa3oBaHUs

1.7

Hamnpasnenus u mytu
MaKpOIBOJIOLIUU

MakposBonronusi.

DopMbI IBOITIOIUH: (pUsIeTHYECKas,
JTUBEPreHTHAS, KOHBEPTCHTHAS,
napauensHas. HeoOpatumocTtsb
sBoJionuu. [Ipoucxoxnenue

OT HECIICIIMATN3UPOBAHHBIX
MIPEJIKOB.

[Iporpeccupyromias cnenuanan3amnus.
AnanTyuBHas paaualus.
Hemoncmpayuu:

lopmpemuwi: A. H. CeBep11ioB.
Tabauywl u cxemovl. «KApoMop}o3b»,
«Manoamanranuny, «O01mas
JIeTeHEePaLIs.

Obopyoosanue: monenb « OCHOBHbBIE
HaIPaBJICHUS DBOJIIOIUNY; 00BEMHAS
Moaenb «CTpOeHHE TOJIOBHOTO MO3Ta
MMO3BOHOYHBIX)

PackpwiBath conepkaHue TEPMUHOB U
MOHSTHIA: MAKPOIBOJTIOLHS, (PUITOTEHE3,
OMOJIOTUYECKUI MTPOTPECC U perpecc,
apomopdo3, uaroananrarus, oomas
JeTeHepanys, aJanTUBHAS paaralius.
XapaxkTepuszoBaTh (HOPMbI IBOJTFOLIUH.
BrisBisats apomopdo3bl u
WJIN0ATANTAUN YPACTEHUN U
KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYECKUH MpoOrpecc
1 OMoJIoru4ecKkuit perpecc, apoMopdos,

HIM0aanTallUI0 U OOIIYIO
JICTeHEPAIIHIO.

BoIBIsSTE B3aUIMOCBSI3U MCKAY MYyTAMU

Y HaIIPaBJICHUSIMHU JBOJIIOLIUN
Y PAaCTEHUM U KUBOTHBIX

NToro yacoB 1o teme
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Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU HA 3emuie

2.1 | Ucropus Ku3HU

Ha 3eMJI€ U METOIbI
€€ U3y4YCHHUS.
I'unore3nl
MPOUCXOKICHUS
’KHM3HHU Ha 3eMiie

2

JloHay4yHbI€ MPEICTABICHUS

0 3apOKJIeHUM Xn3HU. HayuHble
TUIIOTE3bl BO3HUKHOBEHUS KU3HU

Ha 3emJie: abMOTeHe3 UITAHCTIEPMHUSI.
XuMHUYECKasi SBOJIFOLHS.
AOUOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB N3HEOPTAHUYECCKUX.
DKCNEpUMEHTAIBLHOE MOATBEPKICHUE
XUMHUYECKOUN SBOJIIOLIHH.

HadanpHbie 3Tansl OMOJIOTrHIeCKOM
sBotonnu. I'unoresa PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MTPOTOKJIETKHU.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBAHUE OCHOBHBIX IPYTIIT
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Tlopmpempor:

®. Penu, JI. [Tactep, C. Mumnep,

A. W. Onapumn, I'. FOpu.

Tabnuywvl u cxemvt: «BO3HHKHOBEHUE
CoJIHEeUHOM CHUCTEMBI»,

«Pa3BuTHE OPraHNYECKOro MUpay,
«PacturennHas kieTkay, « KuBoTHasI
KieTkay, «[Ipokaprornueckas
KJIETKa»

PackpbiBath cojiep:kaHre TEPMUHOB U
MOHSATUN: KpealmoHu3M, aOHOTeHe3,
BUTAJIN3M, [TAHCIIEPMUSL, OMOTI033,
KOallepBaThl, TPOOUOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METObI U3YUCHUS
HMCTOPUYECKOTO MPOIILIOro 3eMJIH.
[lepeuncnsaTb OCHOBHBIE TAIbl
XUMHUYECKON HOMOJIOrMYeCKOM
ABOJIIOIHUH.

N3narath cosiepkaHue ruroTe3 U Teopui
BO3HUKHOBEHUS )KM3HU Ha 3eMJIe
(KpealoHn3Ma, CaMOINPOU3BOJIIHLHOTO
3apOXKJeHUs (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OmnuceiBaTh 3kcniepuMmenTsl C. Musnepa
u I'. FOpu no nosiydyeHnto opraHuyecKux
BEIIECTB M3 HEOPTaHMYECKUX MTyTEM
a0MOTeHHOI'0 CHHTE3a
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2.2

OcHOBHBIE HTarb
HBOJIIOIUH
OpPraHUYECKOTO MUPA
Ha 3emJie, pa3BUTHE
KU3HH T10 IpaM H
nepuoiam

PazButHe )x13HM Ha 3emiie 110 3paM U
nepuojaM. Karapxeil. Apxeiickas

Y IpoTepo30mcKas apsl. [1ameo3onckas
apa u e€ ePUOIbl: KEMOPHUICKHUIA,
OPIOBHUKCKHUH, CUITYPUNUCKUH,
JICBOHCKHUM, KAMEHHOYTOJIbHBIM,
IIEPMCKHI.

Me3so301ickas 3pa v €€ IEPUOIBIL:
TPUACOBBIM, FOPCKUM, METIOBOU.
Kaitno3olickas 3pa u €€ nepuobl:
MajJeOreHOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KIumara v
re0JIOrMYECKUX MpoueccoB. OCHOBHbIE
ATarbl 3BOJIFOLIMU PACTUTEIIBHOTO U
YKUBOTHOTO MuUpa. ApomMopho3bl

y pPaCTE€HUH 1 KUBOTHBIX. [losiBIICHUE,
pacUBET ¥ BBIMUPAHUE TPYIIN )KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabauyvl u cxemol.: «Pa3Butne
OpPTraHUYECKOT0 MUPay,
reOXpPOHOJIOTHYecKas Ta0JInIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
HCKOITa€MbIX )KUBOTHBIX U PACTCHUI.
Jlabopamopnsie u npakmuueckue
paoomoi:

PackpsiBaTh coepkaHre TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.
3HaTh MOCIIEA0BATEIBHOCTh JOHOB:
KaTapxeu, apxeu, mpoTepo30H,
(dhaHepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, MaJICO30MCKasl,
M€3030MCKasi, KAHHO30MCKasl; IEPUOJIOB:
KEMOPHICKHI, OPJTIOBUKCKHH,
CUJIYPUMCKUU, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKH,
TPUACOBBIHN, FOPCKUN, MEJIOBOM,
MajJeOreHOBBIM Y HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapaxkTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUH OPTAaHUYECKOTO MUpPA

I10 3paM U IIEPUOJaM Fe0JI0THUYECKOU
WCTOPHUM; ITAIbl PA3BUTUS
PaCTUTEIBLHOIO U 5KUBOTHOTO MUDA.
Breiienuth riaBHbie apoMop(o3sl
PacTEeHUN U )KUBOTHBIX.

CpaBHUBaTh MEX]y COOOM
MIPEJICTABUTENICN CUCTEMATUUYECKHUX
TPYIII OPTraHKU3MOB, BBISIBISIT UYEPThI
YCIIOKHEHUS U TPUCTIOCOOJICHHOCTH
K YCIIOBUSIM KU3HU
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[TpakTrueckas pabota Ne 1. «M3yuenue
MCKOIIa€MbIX OCTaTKOB PACTEHUH U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcust « DBOJIOLUSI OPraHUYECKOTO
Mupa Ha 3emJie» (B €CTECTBEHHO-
Hay4YHBIN WIMKpPACBEIUECKUM MYy3ei)

2.3 | CoBpeMeHHas CucrteMa OpraHu4ecKoro Mupa Kak PackpeiBaTh conep:kaHue TEPMUHOB U
cuctema oTpaxkeHue 3BoJouund. OCHOBHBIE MOHSTUH: CUCTEMATHKA, NUCKYCCTBEHHAs U
OpraHUYeCcKOro MHUpa CHUCTEMAaTUYCCKUE TPYIIBI OPraHU3MOB. | €CTECTBEHHas Kiaccudukalys, OnHapHast

Jlemoncmpavyuu: HOMEHKJIaTypa, MPUHIINI
Tabauywl u cxemor: «CoBpeMeHHas HUEPapXUYHOCTH.
CHUCTEMa OPraHUYECKOr0 MHUPa XapaxkTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOr0 MHUpa
2.4 | DBomOIYS YEITOBEKA DBoJIIOIUA YeT0BEKa. AHTPONOJIOTHS PackpsiBaTh cozepkaHue TEPMUHOB U

(aHTpOTIOTEHE3)

Kak Hayka. Pa3Burtue npeacraBieHui
O MPOUCXOXKICHUU YeTIOBEKA. MeToabI
M3y4yeHHus aHTpororeHeza. CxoacTea u
pa3nuuusl 4eI0BEKa U JKUBOTHBIX.

CucreMaTnuecKoe NoJ0KESHHE YSJTOBEKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauyvl u cxemolr: «CpaBHEHHE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00e3bsIHY.

Obopyoosanue: CIETKA WU
M300paKeHHsI KAMEHHBIX OPY/IHil

IIOHSATHN: AaHTPOIIOJIOTHsl, AHTPOIIOTEHES,
yesioBek pazymHbii(Homo sapiens),
IIPSAMOXO0KICHUE, BTOPAsi CUTHAJIbHAS
cucrema.

[lepeuncnsaTh 3a1a4M aHTPOITOJIOTHH,
DTAIIBICTAHOBJICHUS U PA3BUTHS
MPEACTABICHUM O POUCXOKICHUU
YyesoBeKa.

N3naratb OCHOBHBIE TOJIOKEHUS
teopun Y. J[apBuHA, KDUTHYECKU
OLIEHUBATh HEHAYYHYIOMH(POPMAIIHIO
O MPOUCXOXKICHUU YEIIOBEKA.

3HaTh CUCTEMATUYECKOE TOJIOKEHHE
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TIEpPBOOBITHOTO YENIOBEKA: KAMHH-
qorepsl, pyouna, ckpedia

Bra Homo sapiens, mepedncisTh ero
MOP(OJIOTO-aHATOMHYECKHE TTPU3HAKH
pPa3HOro YpOBHs (THI, KJIacc, OTPSL

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOJICTBA U
pa3MuniiyeoBeKa 1 )KUBOTHBIX.
OOBSICHATD U OLICHUBATH 3HAYCHHE
HAYYHBIX 3HAHUNA O POUCXOKICHUH
YeJIOBEKa JIJIsl TIOHUMaHHUsI MeCTa U POJIH
YelIOBeKa B TPUPOJIC

2.5

JIBMKyIme CUIIbI

(paxTopsr)
aHTpOIOreHe3a

JIBrkytue cuiibl ((hakToph)
aHTponorenesa. Hacnencrsennas
U3MEHUYUBOCTb U €CTECTBEHHBIN O0TOOP.
OO011ecTBeHHBIM 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUHN TPYAA,
MBIIICHUE, PEYb.

Jemoncmpayuu:

Tabauyvl u cxemol: «CpaBHEHHE
aHATOMUYECKHUX YEPT CTPOCHHUS YeIOBEKa
U 4eJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MaJICOHTOIOTUYECKUX
HAXOJOK MPEIKOBCOBPEMEHHOTO
YeJIOBEKa.

OO6opy/ioBaHUE: MYISHKU
«I[IpoucxoxaeHue yenoBeka
(Ma7ICOHTOIOTUYECKHE HAXOJIKH )»

PackppiBaTh copepkaHne TEPMHUHOB H
MOHATHM: (PaKTOPHI aHTPOIIOTeHE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEYb,
OopyauiiHas 1eSITeIbHOCTD,
noJIMMoppu3m.

XapaKkTepru30BaTh ABUKYIINE CHITBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpaBHUBATh UX MEXIY COOO0M

64



2.6

OCHOBHBIC craauu

OcHOBHBIC CTaauH U BETBU 3BOJJIIOIINN

PackpeiBaTh conep:kaHue TEPMUHOB U

ABOJIFOLIMU YEJIOBEKA YeJIOBEKA: aBCTPAIONUTEKH, UelloBEeK MOHATHN: aBCTPAJIONUTEK, YETIOBEK
yMelblid, YenoBek MpsaMOXOIAIINi, YMEJIbIN, YEIIOBEK MTPAMOXOIALINHT,
YenmoBek HEaHAEPTAIBCKUN, UeloBeK HEaHJiepTajel, KpOMaHbOHELl,
pa3yMHBII COBPEMEHHOTI'O THUIIA. HEOJIMTHYECKAs! PEBOJIIOLIHS,
Haxoaxn nckonaeMbIx OCTaHKOB, NepBOOBITHOE UCKYCCTBO.

BpeMsl CYyIIIECTBOBaHMUsI, 00JACTh XapakTepu3oBaTh U CPAaBHUBATH MEXKIY
pacnpocTpaHeHus, 00bEM TOJIOBHOTO co00l OCHOBHBIE CTaJANH 3BOJIIOLIMH
MO3ra, 00pa3 KU3HU, OPYAUSL. YeJI0BEKA: XPOHOJIOTMYECKHUI BO3PACT,
Jemoncmpayuu: apeaj pacpoCTpaHeHusl, 00bEM
Tabnuyvl u cxemovl: «OCHOBHBIE MeCTa rOJIOBHOT'O MO3ra, 00pa3 )KU3HU U
MaJI€OHTOJIOTMYECKUX HAXOJIOK IIPEAKOB | OPYAUS Tpy/a
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHeimme moan», «pesHue
moan», «IlepBbie COBpEMEHHBIE JIFOIN.
OO0opyioBaHKE: MYJIISIKI
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIIA,
HEaHIepPTAIblIa, KPOMAHbOHIIA); CIEIKU
WM 1300paKeHUsI KAMEHHBIX OpPYIUN
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
YoInepsl, pyouna, ckpeda

2.7 | YenoBeueckue pachl Yenopeueckue packl. OCHOBHbBIE PackpsIBaTh coziepkaHuE TEPMUHOB

Y IPUPOJIHBIE
aJjanTally YeJIoBeKa

OOJIBIIME pachl: €BPONIECOUTHAS
(eBpazwmiickasi), HErpo-aBCTpagouaHas
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uaTcko-aMepUKaHCKas).

Y TIOHSATHUM: pAChI, pACOTEHES, COLIUAII-
JIAPBUHU3M, PACU3M, METHUCALIYS.
XapakTepu30oBaTh U CPABHUBATH
MPEICTABUTEIIENYEIIOBEYECKUX PaC,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBHUSIM CYIII€CTBOBaHMs. ENMHCTBO
yejoBeueckux pac. Kputuka
COILMAJIBHOTO JIApBUHU3MA U pacu3ma.
Jemoncmpayuu:

Tabauyvt u cxemwvi: «YemoBeueckue
pach»

PACKpBIBATh IPUUMHBI U MEXAHU3MBbI
pacoreHesa, nepeumncisiTb U IPUBOJIUTh
MIPUMEPHI MPUCTIOCOOTICHHOCTH YeJIOBEKa
K YCIIOBUSIM CPE€Jibl, TPUMEPDI
MIPUCIIOCOOUTETLHOTO3HAYEHHUS PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AUHCTBO Buaa Homo
sapiens, HAQy4YHYI0 HECOCTOSATEIbHOCTh
PaCOBBIX TEOPHUU, UJEH COLHUAITBHOTO
JapBUHW3MA U pacu3ma

HToro yacoB mo teme

9

Tema 3. Opranusmsbl 1 OKpYKaIas cpeaa

3.1 | Okomorus Kak Hayka 1 DKOJIOTHS Kak HayKa. 3a/launu pa3fenibl | PackpeiBaTh copepkaHue TEPMUHOB U
DKOJIOTHH. MOHSITUI: PKOJIOTHS, TIOJIEBbIE
MeTo1bl 5KOJIOTUYECKUX UCCIIEOBAaHUM. | HAOIIOACHUS, SIKCIICPUMCHTBI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHHUTOPHUHT OKPYKAIOIIEN CPEABL,
COBPEMEHHOTO YEJIOBEKA. MOJICJIUPOBAHUE, IKOJIOTHUECKOE
Jemoncmpayuu: MHUPOBO33PEHHE.
Tlopmpemeoi: A. I'ymO60IB1T, ITepeuncnsaTh 3a/1a4u SKOJIOTHUH, €€
K. ®@. Pynre, O. I'ekkens. pas3zesnsl UCBSI3U C IPYTMMU HayKaMH.
Tabnuyer u cxemur: xapra «IIpupoansie | XapakTepru3oBaTh METOIBI
30HBI 3EeMJIN JKOJIOTUYECKUX UCCIEN0BAHNN

3.2 | Cpenbl oOuTaHus U 1 Cpenbl 0OMTaHUS OPraHU3MOB: BOAHAas, | PackpeIBaTh cojiep:kaHue TEPMUHOB

HKOJIOTUIECKHE
dakTopbI

HA3eMHO-BO3/IyIIIHAs, TOUYBEHHAS,
BHYTPH-OpraHU3MEHHAsI.
Okosoruueckue GaKkTophl.
Krnaccudukarus sK0m0rnaeckux

Y TIOHSTHI: cpesia oOuTaHusl,
AKOJIOTHYECKHE (DAKTOPHI,
OMOJOTUYECKUNA ONTUMYM,
OTrpaHUYMBAIOIINUNA (JIMMUTUPYIOLIUIN )
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(hakTOpOB: A0MOTHYECKHUE, ONOTHUECKHUE
¥ aHTPOIIOTCHHBIC.

JleticTBHE SKOJIOTHYECKHX (PAKTOPOB

Ha OpPTaHU3MBI.

Hemoncmpayuu:
Tabauyst u cxemol: «CpenblOOUTAHUS

OpraHnu3mMoB»

dbaxkrop.
XapakTepu30BaTh YCIOBHS CPE]I

OOUTaHMsI OPTaHU3MOB;
KJIaCCU(UIIMPOBATH U XapaKTEPU30BaTh
AKOJIOTHYECKHE (haKTOPhI: a0HOTHYECKHE,
OMOTHYECKHUE U aHTPOIIOT'CHHBIE.
OmmceIBaTh IEUCTBUE YKOJIOTHUICCKUX
(hakTOpOBHA OPTaHU3MBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOEHUSI U KU3HEJAEATEITbHOCTH
pPacTEHUI U JKMBOTHBIXPA3HBIX CPEJl
oOHnTaHUA

3.3

AOuoTnueckue
(akTopbI

AOGuoTtnueckue (paKTopel: CBET,
TeMIlepaTypa, BJIaXKHOCTb.
doronepuoausm.IIpucnocodnenus
OpPraHU3MOB K JICUCTBUIO aOMOTUYECKHUX
(dbaxkTopoB. bHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabauyvt u cxemwvl: «OOTOMEPUOIUIMY.
Jlabopamopnvie u npakmuueckue
paoomot:

JlabopaTtopnas padota No 3.
«Mopdosornueckre 0COOEHHOCTH
pacTeHui U3 pa3HbIXMECT OOUTAHUS.
JlaGoparopHas padota Ne 4. «Biusinue
CBETa Ha POCT U PA3BUTHE YEPEHKOB
KoJIeyca»

PackppiBath copepxannue TEPMUHOB U
MOHATUI: aOMOTUYECKHUE (PAKTOPHI,
dhoTonepruoan3M, OMOJIOTHUSCKUE
PUTMBL.

AHanu3upoBaTh ACHCTBUE CBETA,
TEeMIIEPaTyphl, BIAXKHOCTH Ha OPTaHU3MBI
Y TIPUBOJIUTH MPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[TpoBOANTE OMOIOTHYCCKIEC HAOTIOACHUS
1 0OPMIIATH PE3yJIbTAThl MPOBEIEHHBIX
HaOIr0ICHUI
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3.4 | buotnueckue buotnueckue paxropsl. Buasi PackppiBath copepkanne TEPMUHOB
dakTopbI OMOTUYECKUX B3aUMOJICUCTBUM: U TIOHATHUI:0M0TUYECKHE (PaKTOPHI,
KOHKYPEHITUS, XUIITHUICCTBO, CAMOMO3 U | XUIIHUYECTBO, IIapa3UTU3M,
ero ¢opmel. I[lapasuTusm, Koonepanus, | KOHKypEHIHs, MyTyaln3M, CUMOHO3,
MyTYyajJu3M, KOMMEHCAIU3M KOMMEHCAJIU3M, HaXJIeOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, aMEHCAIU3M,
AMeEHcaIIU3M, HEUTPaIU3M. HEUTPAJIU3M.
3HadyeHNE OMOTHYECKUX XapakTepu3oBaTh OMOTHUYECKUE
B3aUMOJICUCTBUI JIJIsl CYIIIECTBOBAHUS (baKTOPBI ¥ BUJIBIB3AaMMOOTHOIIICHUN
OpraHU3MOB B ITPUPOHBIX COOOIIECTBAX. | MEXIAY OpraHu3MaMu; IIPHBOIUTh
Jlemoncmpayuu: pUMEPHI B3aUMHOM
Tabauywl u cxemsi: «Iluiiessie enm» MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXIy COOOW BUJIbI
OMOTUYECKUXB3aUMOCHCTBUM
OpPraHU3MOB
3.5 | Dkosornyeckue DKOJIOTHYECKHE XapaKTePUCTHKU PackppIBaTh copepkaHue TEPMHUHOB H
XapaKTePUCTUKU nony s, OCHOBHBICTIOKA3aTeT! MOHSATHUH: TIOMYJISIUS, YACTICHHOCTD,

BUJIA U TIOITYJISIITAN

NOMYJISILUN: YUCIEHHOCTb, INIOTHOCTb,
POXKIAEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. J[mHamMmka 4yucIeHHOCTH
NOMYJISIUNUN U €€ PEeryJIsaLusl.
Hemoncmpayuu:

Tabauyvt u cxemor: «Ilomynsium,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
NOMYJSINUNA UHOY30pUU-TYPETbKNY.
Jlabopamopusie u npakmuueckue
paoomowi:

IJIOTHOCTB, POKIAEMOCTh, CMEPTHOCTb,
NPUPOCT, MUTPpALUs, AUHAMUKA
YUCJIIEHHOCTH MOMYJISILUN.
XapakTepu30BaTh OCHOBHBIE IOKA3ATEIH
U DKOJIOTHYECKYIO CTPYKTYPY
HOMYJISILIMK; OUCHIBATH MEXaHU3MBI
PEryJIsiuy YUCIIEHHOCTH MOIMYJISIUU
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[TpakTuueckas padota Ne 2. «Iloacuér
MJIOTHOCTH MOMYJISIIIANA pa3HbIX BUJIOB
PacTCHUIN

Hroro gyacoB 1o teme

5

Tema 4. Coo011ecTBa H DKOJIOTHYECKHE CHCTEMBI

4.1 | CoobmiecTBa 1 Co00111eCTBO OPraHU3MOB — OMOIEHO3. PackpwiBatTh cojiep:kaHre TEPMUHOB U
OpTaHU3MOB CTpyKTyphl OMOIIEHO3a: BHIOBAs, MOHSITHIA: OMOIIEHO3, YKOCUCTEMA,
MPOCTPAHCTBEHHAS, TpOPUUECKas OMOreo1eHO03, BUJIbI-IIOMUHAHTHI,
(umreBast). Buapl-qOMHUHAHTHI. AKOJIOTHYECKAs HUIIIA.
Casi3u B OHOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jlemoncmpauuu: (coo0111eCcTBO), €r0 BUIOBYIO,
Tabauywl u cxemol: «llumesslie nenu», MPOCTPAHCTBEHHYIO U TPO(YUUYECKYIO
«buoneHo3: cocTaB v CTPYKTYpay. CTPYKTYPBHI.
ObopyoosaHue: MOJEb-aNIUIAKAIUS OOBSACHITH POJbL KOMIIOHEHTOB
«Tunuuneie GMOLIEHO3BI»; TepOapHii OMOIIeHO3a B MOJJCPIKAHUU €TO
«PacTtutenbHbIe COOOIIECTBAY; CTPYKTYPBI U CyIIIECTBOBaHUS
KOJUTIEKIHs «bHOLIEH03» Ha OMNPENEIEHHON TEPPUTOPUH.
OOBIICHATH OMOJIOTHUECKHI CMBICIT
SPYCHOCTH MIUCTOBOM MO3AHKH.
CpaBHHMBaTh KOMIIOHEHTHI OMOIICHO30B,
WX BUJOBYIO, IPOCTPAHCTBEHHYIO U
TPOPUIECKYIOCTPYKTYPBI, CBA3U MEXKIY
OpraHu3MaMu
4.2 | DkocucTeMbl U 2 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI). | PackpriBaTh coaep:kaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYLIECTBOBaHUS

[TousTHe 00 3KOCHUCTEME U
OHUOreOIIEHO3E.
OyHKIMOHATIBHBIC KOMITOHCHTHI

MOHATHH: DKOCUCTEMA, OUOTEOLIEHO3,
MPOAYIIEHTHI, KOHCYMEHTHI, PSTyIICHTHI,
TpoHUUECKUE YPOBHH, MTUIIIEBAs
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HKOCUCTEMBI: TPOYIICHThI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduyeckue (nMuieBsie) ypoBHU
sKocUCTeMBI. [lHilleBbIC IENMU U CETH.
OCHOBHBIE MTOKA3aTEIN 3KOCUCTEMBI:
oromMacca, MpoayKIIHs. DKOJIOTUUECKHE
MUpaMUIBL: IPOTYKIIMH, YUCICHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALINS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnu,

B. H. Cykaués.

Tabauywl u cxemol.: «IIpuponnbie
coobmecTBay, «Llernmm nmuranusy,
«IKOJIOTUYECKAS TUPAMUIA»

LEIb U CETh, IKOJIOTMUECKUE
nupamubl, Onomacca, IpoyKIus,
CYKIIECCHSI.

XapakTepu3oBaTh CBOMCTBA SKOCUCTEMBbI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIILHO
3aMKHYTBIA KPYTOBOPOT BEILIECTB,
HEO0OXOMMOCTh TOTOKA SHEPTHUH).
CpaBHUBaTh NACTOUIIHBIE U ICTPUTHBIE
MUIIEBbIE IIENH, TPOYUUECKUE YPOBHU
DKOCUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
NUMpamMuIbl YUCIEHHOCTH U TUPAMHUIBI
OMOMAacCCHI.

CocTaBisATh UEMU U CETH MUTAHUSI.
IIepeuncnsaTh CBOMCTBA IKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALIMS,
pa3BuTHE (CyKIleccusi).

OnuceIBaTh MEXAHU3M MOIEPIKAHUS
pPaBHOBECHS B 3KOCHCTEMaAX.
XapakTepu30oBaTh CyKIECCUU, BBISBIISATD
MPUYHUHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCUCTEM

4.3

[Ipuponnsie
AKOCUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKOoCUCTEMA XBOMHOTO WIIN
IMPOKOJIMCTBEHHOTO JIECa.

PackpeiBaTh cosiepkaHue TEPMUHOB U
MTOHSITHI: BOAHBIE DKOCUCTEMEI,
OMOTreo1IeHO3bI, (PUTOIIIAHKTOH,
300IUTAHKTOH, OCHTOC, TYMYC.
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Hemoncmpayuu:

Tabauysl u cxemvi: «IKOCHCTEMA
HIMPOKOJINCTBEHHOTO JIECA,
«DKocuCTEMAa XBOMHOTO JIeCay,
«buonenos Bogoémay.

Obopyoosanue: TepOAPUH U KOJIICKITUN
pPacTEHUI U )KUBOTHBIX,
MPUHAJICKAITUX K Pa3HbIM
AKOJIOTUYECKHM T'pyIIiaM OJTHOTO BUIA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
PKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBATh HA3€MHBIE U BOJHBIC
AKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIoIIHe
pa3Hblie TpohUUECKHE YPOBHU

4.4 | AaTponoreHHbIe AHTPONIOTE€HHBIE IKOCUCTEMBI. PackpbiBaTh copepkaHue TEPMUHOB U
HKOCUCTEMBI ATpPOIKOCUCTEMBI. MOHATUI: aHTPOIIOI€HHAs SKOCUCTEMA,
YpboskocucreMsl. buonornyeckoe u arpo’KocucTema, ypooskocucrema,
X035CTBEHHOE 3HAUEHUE OoropazHooOpazue.
arpodKOCUCTEM U YpOOIKOCHUCTEM. XapakTepu30oBaTh arpO3KOCUCTEMBI U
buopasnoobpasue kak pakrop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYMBOCTHU 9KOCUCTEM. COXpPAHEHUE | CYIICCTBOBAHUS.
OMOJIOrMUYECKOro pa3HooOpasus [IpuBOANTH MPUMEPHI AHTPONOTEHHBIX
Ha 3emJie. HKOCUCTEM CBOEW MECTHOCTH, OITUCHIBATh
Hemoncmpayuu: MX BUJIOBOM COCTaB U CTPYKTYPY.
Tabauywl u cxemvl: KATPOLIEHO3Y. CpaBHHMBATH COCTaB U CTPYKTYPY
Obopyodosanue: KONIEKIMA « BpeaAuTen | mpupoaHBIX SKOCUCTEM U
BAKHEMIINX CEJIbCKOXO3IUCTBEHHBIX arpodKOCHUCTEM, arPOIKOCUCTEM U
KYJBTYp» ypbosKocHucTeM
4.5 | buocdepa — VYuenue B. U. Bepuaackoro o ouocdepe. | PackpreiBath cojiepkanue TEpPMUHOB U
riodanpHas ['panuiel, cOCTaB M CTPYKTypa MOHSATUI: Ouocdepa, >KMBOE BEIIECTBO,
AKOCUCTEMA 3EMIIU ouocgepsl. JKrBoe BEIECTBO U €r0 JMHAMHYECKOE pPaBHOBECHE.

bynkiun. OcodeHHocTH OMoCcQephl Kak

Ouenusats Bkiaza B. Y. Bepnaackoro
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r7100ambHON SKOCUCTEMBI.
JlunaMudeckoe paBHOBECHE 1 0OpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Topmpemuwi: B. U1. BepHaackuii.
Tabauywl u cxemol: «O0IIAs CTPYKTYpa
onocdepr», «PacnpocTpaneHne KU3HU
B Ouocdepe», «O30HOBBIN dKpaH
onochepb»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMocdepsl,
(GYHKIIUH ’KHBOTO BeIllecTBa OMocdepsl
U onpeaesITh (Ha KapTe) 00J1acTH €ro
HauOOJIBIIIETO PACTIPOCTPAHCHHMS.
[TpuBOIUTH TPUMEPHI TIPOSBICHHUS
(GyHKLIHIA 5KMBOTO BelllecTBa Onocdepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YeJI0BEKa.

[lepeuncnars ocobeHHOoCTH OHOChEpHI
KaK [J100aJIbHOM AKOCUCTEMBI 3eMJIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BetiecTB u PackpbiBath cosiep>kaHre TEPMUHOB U
CYIIIECTBOBAHUS OMOreOXMMUYECKHE IIUKJITBI DJIEMEHTOB MOHSTUH: 1IEJTOCTHOCTH Orochepsl,
ouocdepsl (yrnepopa, a3ora). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH OMochepbl. OCHOBHBIE OMOT€OXUMUYECKUE ITUKITBI

OMOMBI CyIIN. AJIEMEHTOB, 30HAIBHOCTH OMOC(hephl,

Jlemoncmpayuu: OMOMBI.

Tabauyvt u cxemvi: «KpyroBopot OnuceIBaTh KPyrOBOPOT BEILIECTB,

yriepona B ounochepe», «KpyroBopot OMOTeOXMMHUYECKHUE IIMKJIIBI a30Ta U

a30Ta B IPUPOICH yraepojia B 6uocdepe.
OOBSICHATH TPUYUHY 30HATTLHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepU30BaTh OCHOBHBIC OMOMBI
CyIIU 3eMIIH

4.7 | YemoBe4yeCcTBO YenoBeuecTBO B OnMochepe 3emin. PackpsIBaTh copepKaHue TEpMUHOB U

B Onocdepe 3emiu

AHTPONOTreHHBIC N3MCHEHHSI
B Ouocdepe. ['mobanpHBIC

MOHSATHUI: aHTPOIIOTEHHbIE U3MEHEHN,
HKOJIOTUYECKUN KPU3UC, TI100aIbHBIE
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AKOJIOTHYECKHE POOJIEMBL.
Jemoncmpayuu:

Tabauyvt u cxemol: «IIpumepHbIe
AHTPONOT€HHbIC BO3ACHCTBUS

Ha Ipupoay», « BaxxHelIne uCTOYHUKA
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
Bo», «IlouBa — BaxkHeHIIasK
cocTasJsronias ouochepso», «DakToOpsl
Jlerpajganuu mouBy, «IlapHUKOBBIN
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouocgeps»; KpacHas
kaura P®, n300pakeHus 0XpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

POOJIEMBI.

XapakTepuszoBaTh OMOC(hHEPHYIO POJIb
YyeJIOBEKa.

[IpuBOIUTH TPUMEPHI AaHTPOTIOTEHHBIX
U3MeHeHu# B Onocdepe.

OneHnBaTh MOCIEJCTBUS 3arPsI3HEHUS
BO3/IYILIHOM, BOJHOW CPEJIbl, U3MECHEHHUS
KJIUMAaTa, COKpaIieHus
O6ropa3zHooOpasusl.

dopMynUpOBaTh COOCTBEHHYIO MO3UIIUIO
110 OTHOIICHMIO K TJI00aJIbHBIM U
PETHOHAJIBHBIM AKOJIOTHYECKUM
npobJieMaM, apryMEeHTHUPOBATh CBOIO
TOYKY 3pEHUS.

HaspiBaTh NpUUUHBI TOSBJICHUS
IIPUPOIOOXPAHHON ITHKH,

PacKpbIBaTh 3HAYEHHUE Mporpecca

JUJIS1 IPEO0JICHHS SKOJIOTHYECKOTO
Kpu3uca

4.8

CocymiecTBoBaHuE
MIPUPOJIBI U
YyeJI0OBEYeCTBA

CocyuiecTBOBaHUE TPUPOJIBI U
yenoBedyecTBa. CoXpaHEHHE
Omopa3HooOpa3us Kak OCHOBA
ycToitunBocty 6mocdepst. OcHOBa
PaIMOHAIBHOTO yIIPABIICHHUS
IIPUPOTHBIMH PECYpPCaMH B UX
ucToiib30Banue. JlocTimkeHus OnoIoruu
U OXpaHa MPUPOJIBI.

PackpeiBaTh coiepkaHue TEPMUHOB U
MOHSATUI: PAlMOHAIIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOUUHNBOE
pa3BUTHE, KODBOIIOLIUAL.
XapaxkTepu3oBaTh PaLMOHAIBHOE
WCII0JIb30BaHUE IPUPOJAHBIX PECYPCOB;
OCHOBHBI€ IOJIOKEHUA KOHLENIUU
YCTOMYUBOI'O Pa3BUTHUS
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Hemoncmpayuu:
Tabnuyvl u cxemol.: «buocdepa u
4eJIOBEK»

HToro yacoB 1o teme 9
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34
YACOB I10 TTPOI'PAMME
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