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denepanpHas pabouas mporpaMmma mo yueonomy npeamety «buomorus» (6a30BbIit
ypoBeHb) (mpenMeTHass o00jacTh «ECTECTBEHHO-HAy4yHBIE MPEIMEThI») (manee
COOTBETCTBEHHO - TpOrpaMma IO OHMOJOTHH, OMOJIOTHsI) BKIIOUYACT IMOSCHUTEIHHYIO
3aIHCKY, COAEPIKaHUE OO0yUYEHUs, TNIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS MTPOTPAMMBI 110
OMOJOTHH, TEMATUIECKOE TUIAHUPOBAHUE.

[TosicHuTeIbHAS 3aMHMCKa OTpaXkaeT OOIue IEIr M 3aJadyd W3ydeHUs] OMOJIOTHH,
XapaKTEePUCTUKY TCUXOJOTMYECKUX MPEANOChUIOK K €€ U3YYEHHIO OOyYarolIMMUCH,
MECTO B CTPYKType y4eOHOro IUlaHa, a TakKe MOJXOJbl K OTOOPY COJEp)KaHUs, K
OTIpEeICTICHUIO TIIAHUPYEMBIX PE3YJIbTaTOB.

Conepxanve OOydeHMsSI PAacKpBIBAaeT COJAEpXKATEIbHbIE JIMHUM, KOTOPHIE
mpeayiaraloTcs NIl 00s13aTeIbHOTO M3YYEHHUS! B Ka)XJIOM Kjacce Ha ypOBHE CPEIHETO
o611ero oopa3oBaHus.

[TnanupyemMbie pe3yabTaThl OCBOSHHUS MPOTPaMMBI IO OHWOJOTHH BKIIFOYAIOT
JUYHOCTHBIE, METANpeIMETHBIC pe3yibTaThl 32 BECh TMEPHUOJ OOyYeHHUS Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHus, a TAKXKe MPEAMETHBIE JOCTHXKEHUSI 00ydaromerocs 3a
KaXJIbIH T0J1 00yUeHUS.

IMNOACHUTEJIBHASA 3AIINCKA

IIpu pa3paboTke mnporpaMmbl IO OWOJOTMH TEOPETUYECKYI0 OCHOBY ISt
omnpeneraeHus TMOJAXO0J0B K (OPMUPOBAHUIO COAEpX aHUS ydyeOHOTO TpenMera
«buonorus» coctaBuiIn: KoHLenTyanbHble nojoxenus GI'oC COO
0 B3aUMOOOYCIJIOBJIEHHOCTH LI€JIEH, COAEpKaHUsA, pe3yJIbTaTOB O0yUEHHUs U TpeOOBaHUH K
YPOBHIO TOATOTOBKH BBIMYCKHHMKOB, TMOJOXEHUS 00 OOMMX WEeNIX W NPUHIHUMAX,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHEr0 00LIero 0opa3oBaHus B
Poccuiickoii @enepannu, a Takke MOJIOKEHUS 0 crienuduke 6uosoruu, e€ 3Ha4YeHUU B
NO3HAHUM KUBOU MPHUPOABI U 00ECIIEUEHUH CYIECTBOBAHUS YEJIOBEYECKOT0 0OILECTRa.
CoryiacHO Ha3BaHHBIM TIOJIOKEHUSIM OIPEICIICHBI OCHOBHBIC (DYHKIIMM MPOTPAMMBI 10
Oouosoruu u e€ CTpykTypa.

[Iporpamma mo Owosnoruu maéT MPEACTaBICHHE O IENsAx, 00 oOmiel cTpareruu
0oOy4eHMs, BOCIIUTAHHUS W PA3BUTHS OOYYAIOMIMXCA CPEACTBAMHU Y4EOHOTO MpeaMmeTa
«buonorusi», ompenensier 00s3aTeIbHOE NPEIMETHOE COJAEpP)KAHUE, €ro CTPYKTYpY,
pacrpeesieHre 1o pasziesiaM U TeMaM, peKOMEHIyEMYIO TTOCIIeI0BATEIbHOCTh U3yUEHUS
y4eOHOro MaTepuaia ¢ ya6ToOM MEXIPEAMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH, JIOTHKU
00pa30BaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yYarOIIMXCs.

B mporpamme mo Ouosiornu Takke YYHTHIBAIOTCS TPEOOBAaHHWS K TIAHUPYEMBIM
JUYHOCTHBIM, METAaNpPEeIMETHBIM M  TPEAMETHBIM  pe3ysbTaraM OOy4YeHus B
dbopMHpPOBaHUN OCHOBHBIX BHUIOB Y4€OHO -TIO3HABATEIHHOW EATETLHOCTH/y4eOHBIX
JEHCTBUIM 00yJaromIMXCs IO OCBOCHHUIO COEPKAHUS OMOJIOTUYECKOT0 00pa30BaHHUS.

B nporpamme mo Oumomormm (10-11 kmaccel, 0a30BbIA YpPOBEHB) peaM30BaH
MPUHLIUI TPEEMCTBEHHOCTH B U3YYEHHH OMOJIOTUH, Oiaroapsi ueMy B Hel



MIPOCMATPUBACTCS HAIPABJICHHOCTh HA Pa3BUTHE 3HAHUMN, CBSI3aHHBIX ¢ (popMUpOBaHHEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PCHHS, IIEHHOCTHBIX OPHUEHTAMA  JIMYHOCTH,
HKOJIOTUYECKOTO MBINUICHUS, MPEACTABICHUN O 3J0pPOBOM 00pa3e KU3HU U OCPEKHBIM
OTHOIIEHUEM K OKpYyKaromieil mnpupoaHoit cpeae. I[loatomy Hapsmy ¢ HW3ydeHHEM
0011eOMOIOTUYECKHIX TEOPHH, a TAK)KE 3HAHUN O CTPOCHUH KUBBIX CUCTEM PA3HOTO paHTa
M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HHUX MPOIECCOB B MporpamMMe MO OWOJIOTHH
yJIeIEHO BHUMAHHE UCIOJIb30BAHUIO MOTYYCHHBIX 3HAHUM B MOBCEIHEBHOW KU3HU JJIS
pelIeHus] TMPUKIAAHBIX 3aJa4, B TOM 4YHCIE: MNpO(UIAKTUKU HACIEACTBEHHBIX
3a00€BaHUN 4YeJIOBEKa, MEIAMKO-TEHETUYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBaHUS
HKOJIOTUYECKH 1EI€CO00pa3HOTO MOBEICHUS B OKPY KAIOIIEH TPUPOIHON Cpejie, aHaIn3a
BIIUSIHUSL XO3SIICTBEHHOM JEATENBHOCTH YEJOBEKa Ha COCTOSHUE TPUPOJHBIX U
MCKYCCTBEHHBIX HJKOCHUCTEM. YCHUJICHWE BHHMaHHUS K MPHUKIATHOW HANpPaBICHHOCTH
yueOHoro mnpeamera «buosorus» NPOJUKTOBAHO HEOOXOAUMOCTHIO OOECIeUeHUs
YCIIOBHM JJISl PEUICHUS OJHOW W3 aKTyaJdbHBIX 3a7ad IIKOJHLHOTO OMOJOTHYECKOTO
oOpa3oBaHusl, KOTOpas Mpeamnoiaraet (popMupoBaHue y 0O0OYy4YarOMIMXCS CIOCOOHOCTHU
aJanTHPOBATHCS K M3MCHECHISIM THHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Iporpamma 1O OWOJOTHM SBISETCS OPUEHTHUPOM JUISI COCTABJICHHS pPabdOUnx
MporpamMM, aBTOPHI KOTOPHIX MOTYT MPEIIOKHUTh CBOM BapHaHT IMOCIEAOBATEIHHOCTH
U3Y4YEHUSI M CTPYKTYphl y4eOHOTO MaTepuaya, CBOE BHICHHE MyTell (GopMupoBaHuUs Y
oOyuaroruxcst 10-11 kjaccoB MpeAMETHBIX 3HAHWM, YMEHUH M CIOCOOOB y4eOHO
NESTEIPHOCTH, a TAaKXE METOJIMYECKUX PEIICHUN 3a/lad BOCHUTAHUS M Pa3BUTHUS
cpenctBamu yuebHoro npeameta «buomorus.

buonorus Ha ypoBHE cpeHero oo1ero oopa3oBaHus 3aHUMaET BaxkHoe MecTo. OH
obOecrieunBaeT (HOPMHUPOBAHUE y OOYYAIOIIUXCS TPEICTABIECHUNH O HAyYHOW KapTHHE
MHpa, paciIupsieT U 000011aeT 3HAHKS O )KHBOU MPUPOJIE, €€ OTIIMYUTEIBHBIX TPU3HAKAX
- YPOBHEBOM OpPTaHHU3AIIUHN U IBOJIIOINH, CO3AAET YCIIOBUS JJIS: TTIO3HAHUS 3aKOHOB KHBOM
pupoasl, (HOpMHUpPOBaHMS (PYHKIIMOHAIIBHOH TPAaMOTHOCTH, HABHIKOB 3I0POBOTO M
06e3omacHoro o0pasa >KM3HHU, SKOJOTUYECKOTO MBIIUIEHHS, IEHHOCTHOIO OTHOIIEHUS K
YKABOM IIPUPOJE U YETIOBEKY.

Bonbimoe 3HaueHHE OWOJOTHS MMEET TaKXKe JUIsl PEIICHUS BOCIHMTATEIIBHBIX |
Pa3BUBAIOIIMX 3a7a4 CPEIHEro 001ero oOpa3oBaHUS, COIUATU3ANUA OOYJAFOITHXCS.
N3yuenue O6uonoruu obecrieuyuBaeT yclIoBUs sl (POPMUPOBAHUS MHTEIUIEKTYaTbHBIX,
KOMMYHUKAITMOHHBIX Y WH(OPMAIIMOHHBIX HAaBBIKOB, JACTETUYECKON KYJIBTYDHI,
CIIOCOOCTBYET WHTErpallMi OWOJOTUYECKUX 3HAHUW C TPEJCTABICHUSMH M3 JIPYTUX
y4eOHBIX TPEIMETOB, B YACTHOCTH, (U3UKH, XUMUU U Teorpaduu. Hazpanubie
MOJIOKEHUS O MPeAHa3HAYECHUHN YueOHOTro npeamera « buomorush cocTaBuiIn OCHOBY IS
OmpeNeNeHusl TMOAXO0J0B K OTOOpY U CTPYKTYpUPOBAHHUIO €ro  COJEp KaHMs,
MPEICTaBIIEHHOTO B IIpOrpaMMe Mo OUOJIOrUHu.

Ot60op conepxkanusi yueOHOro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYUIECTBJIEH C MO3ULMNA KYJIbTYpOCOOOPA3HOrO MOJX0/a, B COOTBETCTBUU C KOTOPHIM
oOydJarornuecs: J0HKHBI OCBOUTH 3HAHUS U YMEHUS, 3HAYUMBIE 17151 (HOPMHUPOBAHUS



o0IIel KyJIbTyphI, ONPEICSISIIONINE aIeKBAaTHOS TMOBEICHUE YEIIOBEKAa B OKpY’KaroIIeh
NPUPOJTHON cpene, BOCTpeOOBaHHBIE B TIOBCEAHEBHOW JKM3HH W TPAKTHYECKOU
nestenbHocTH. Oco00e MEeCTO B ATOM CHCTEME 3HAHHI 3aHUMAIOT AJIEMEHTHI COJIEpKaHus,
KOTOpBIC CIIYy)KaT OCHOBOH i1 (OpPMHUpPOBaHUS TIPEIACTABICHUH O COBPEMEHHOM
CCTECTBCHHO-HAYYHOH KapTHHE MHUpPAa W IICHHOCTHBIX OPHEHTAlUAX JUYHOCTH,
CIIOCOOCTBYIOIUX TyMaHU3AIMHA OMOJIOTUIECKOTO 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJEp)KaHUS yIeOHOTO MaTepuaia B IporpaMMe 1mo OMOJIOTHH
OCYIIECTBIEHO C YYETOM TIPUOPUTETHOTO 3HAYCHHUS 3HAHWA 00 OTIMYHUTEIHHBIX
OCOOCHHOCTSIX KMBOW MPHPOJBI, O €€ YPOBHEBOW OpraHM3alK W D3BOJIONUU. B
COOTBETCTBUM C JTHUM B CTPYKType ydeOHOro mpeamera «buosorus» BbIJeIEeHbBI
cilenyrolme cojaepxartenbHble JUHUM: «buosorus kak Hayka. MeToabl Hay4yHOTO
no3HaHus», «Kierka kak Ouosornueckas cucrema», «OpraHusm Kak Ouojoruyeckas
cucteMay, «Cucrema W MHOroo0Opa3ue OpraHH4YeCKOTO MHUpa», «IBOIIONUSA KUBOU
IPUPOABD, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[enps uzyyenus: yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE - OBJIAJICHUE
0o0yJarommMMuUCs 3HAHUSMH O CTPYKTYPHO-(DYHKITMOHAJILHOM OpraHu3allid KUBBIX
CHUCTEM pa3HOr0 paHra W NPUOOPETEHHE YMEHHUI HCIOIb30BaTh JTH 3HAHUS IS
I'PaMOTHBIX JIEUCTBUM B OTHOIICHUH OOBEKTOB KUBOUW MPUPOJIBI U PEHICHUS PA3TUUHBIX
YKU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHus: yueoHoro npenmera «buonorusy na 6a30BOM ypoBHE
o0ecreunBaeTcst pelieHueM CIeIYIONUX 3a1a4:

OCBOCHHE 00YyJarONTUMUCA CUCTEMbI 3HAHUI O OMOJIOTHYECKUX TEOPHSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, THUIOTe3aX, TMpaBHIIaX, CIYXKalUX OCHOBOW  JUJIst
dbopMHpOBaHUS TPEICTABICHUH O ECTECTBEHHO-HAYYHOW KapTUHE MHpa, O METO/ax
HAYYHOTO MTO3HAHUS, CTPOCHUU, MHOTOOOPa3uM U OCOOEHHOCTSIX dKUBBIX CUCTEM Pa3HOTO
YPOBHSI OpTaHU3AIMM, BBIIAIOMIMXCA OTKPBITUSX W COBPEMEHHBIX HCCJICIOBAHUSIX B
OMOJIOTHH;

dbopmupoBaHre y OOYYAIOMIMXCS  IMO3HABATENIbHBIX, MHTEIICKTYIbHBIX
Y TBOPYECKUX CIIOCOOHOCTEN B MPOIIECCE aHAIM3a JAHHBIX O MyTIX Pa3BUTHS B OUOJIOTHU
HAyYHBIX B3TJS0B, UACH W TMOAXOAOB K M3YyUYCHHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3aIlNH;

CTAaHOBJICHHE y 00YyJaromuXcsl 00MIe KyIbTyphl, QYHKIIMOHATEHON IPaMOTHOCTH,
pa3BUTHE yMEHHUN OOBSCHAThL U OIICHUBATH SIBJICHHUS OKPYXKAIOIIETO MHpa >KUBOU
IPUPOBLI HA OCHOBAHHUY 3HAHUHN U OTIBITA, MOJYyYEHHBIX NMPU U3YYCHUN OUOJIOTHH;

dbopmupoBaHre Yy 00yUYaIOIMUXCS YMEHUHN WILTIOCTPUPOBATH 3HAUCHUE
OMOJOTUYECKUX 3HAHMK B TIPAKTUYECKON JIESITEIIBHOCTH 4YEJIOBEKAa, pPa3BUTUU
COBPEMEHHBIX MEIUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCMIUTaHWE YOSKIEHHOCTH B BO3MOKHOCTH TIO3HAHHS YEJOBEKOM IKHUBOU
IPUPOBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUSI K HEH, COOITIOICHUS STUIECKUX HOPM
IPY POBEJICHUN OMOJIOTUYECKUX MCCIIEIOBAHUN;

OCO3HAHHWE IIEHHOCTH OWOJOTHYECKUX 3HAHWA IS TIOBBIICHUS YPOBHS
IKOJIOTHYECKOM KYJIBTYPHI, 111 (POPMUPOBAHUST HAYYHOTO MUPOBO33PEHUS;



NPUMEHEHUE MPHOOPETEHHBIX 3HAHUW U YMEHUN B TMOBCEAHEBHOW KXU3HU IS
OLICHKU TMOCJEACTBUII CBOEH NEATEIBHOCTH MO OTHOIICHHIO K OKpYXarolleh cpene,
COOCTBEHHOMY 3/IOpPOBbIO, OOOCHOBaHME U COOJIOJEHHE Mep MNPOPUIAKTUKU
3a00J1eBaHUM.

B cucreme cpeanero obiero obpazoBanusi «buonorus», nydaemas Ha 6a30BOM
YPOBHE, SIBISIETCS 00s3aTENbHBIM Y4YE€OHBIM MPEAMETOM, BXOJAIIUM B COCTaB
npeaMeTHon obsactu «EcTecTBeHHO-HAYYHBIE TPEAMETHDY.

OO6m1ee 9uciIo 4acoB, peKOMEHOBAHHBIX IS M3yYeHUs Onojoruu - 68 yacos: B 10
kiacce - 34 gaca (1 gac B Henento), B 11 kimacce - 34 gaca (1 gac B Hefieio).



COILEPKXAHUE OBYUYEHUASA

10 KJIACC

Tema 1. buosiorusi Kak HayKa

buonorust kak Hayka. CBsi3b OMOJOTMU C OOIIECTBEHHBIMHU, TEXHMYECKUMHU H
APYTUMU €CTECTBEHHBIMH HayKaMu, (puiocoduelt, ITUKOW, SCTETUKOW U mpaBoM. Poib
Ouonoru B (POPMUPOBAHWU COBPEMEHHOW HaydyHOM KapTuHbl Mmwupa. Cucrema
OMOJIOTMYECKUX HaYK.

MeToapl MO3HAaHUSA JKUBOM HpHUpOAbl (HAOIIOJEHHE, SKCIEPUMEHT, OIHCAHUE,
U3MepeHue, KiaccupuKkalys, MoJIeIMpOBaHe, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

emoncmpayuu:
Hopmpemuwi: Y. Jlapsun, I'. Mengens, H.K. Konbnos, Ix. Yorcon nu ®@. Kpuk.
Taonuuvt u cxemor: «MeToAbI MO3HAHUS KUBOU PUPOABD.

J/labopamopnvie u npakmuueckue padoomoi:
[Ipaktrueckast padota Ne 1. «Mcnonb3oBaHue pa3InyHbIX METOJOB MPU HU3yUYECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cHCTeMbI U MX OPTaHU3ALUA

Kuble cucteMbl (OMOCHUCTEMBI) Kak OpeAMeT u3ydeHus Ouosioruu. OTiauyue
KUBBIX CUCTEM OT HEOPraHUYECKO MPUPOIbI.

CaoiicTBa OmocucTeM W WX pa3zHooOpazue. YPOBHHM OpraHu3aluu OHOCHCTEM:
MOJICKYJISIDHBIN, KJIETOYHbIM, TKAHEBBIA, OPraHW3MEHHBIN, MOIMYJAIMOHHO -BUIOBOM,
AKOCUCTEMHBIN (OMOTeOLIEHOTUYECKUI ), OUOC(hEPHBI.

emoncmpayuu:

Taonuywt u cxemwvl: «OCHOBHBIE MPU3HAKY KU3HUY, « Y POBHU OPraHU3AINU )KUBOU
MPUPOJIBI».

Oobopyoosanue: monens moiekyinsl JJHK.
Tema 3. Xumuueckuii cCOCTaB M CTPOEHNE KJIECTKH

XUMHUYECKAM COCTaB KJIETKH. XHUMHYECKHE JJEMEHTBI: MaKpPO3JIEMEHTHI,
MHKpO3JIeMEHThI. Bosla 1 MuHepalibHbIE BEllleCTBA.

OyHKIMY BOJIbI U MUHEPAIIbHBIX BEIIECTB B KJeTKe. [loaepxanne 0CMOTHYECKOTO
OajaHca.

benku. CoctaB u cTpoeHHE OEIKOB. AMHHOKHCIOTHI - MOHOMEPHI OEIKOB.
He3zameHumble W 3aMEHMMBIE AMHUHOKHCIOTHI. AMHHOKHCIOTHBIM COCTaB. YPOBHH
CTPYKTYPBI OCJIIKOBOM MOJEKYJBI (MIEpBUYHAS, BTOPUYHAS, TPETHYHAS W YETBEPTHUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckne QpyHKIMU OEIKOB.

depmeHThl - Ouosiormyeckue kKatanuzatopbl. CTpoeHue (epmeHTa: aKTHUBHBIN
HEHTp, cyocTpaTHas cnenduanocts. Kopepmentsl. Butamunbl. Otinnuus GepMEeHTOB OT
HEOPraHMYECKUX KaTaau3aTopOB.



VYrieBoapl: MOHOCaxapuasl (TIIOKO3a, pubo3a W JAE30KCHPH003a), AUcCaXapuIbl
(caxapo3a, 1aKT03a) U MoJaucaxapuabl (Kpaxmal, IIIMKOreH, [eJuTino3a). buonornyeckue
(GYHKIIUH yTIIEBOIOB.

JIunu et TPUTTULEPHUIBI, dbocomunuasl, CTEPOUIBI. r
uapodmibHO-TUAPO(doOHBIE cBOMCcTBa. bronornueckue ¢yHkiuu unuaoB. CpaBHEHHE
YTJIEBOJ0B, OEJIKOB U JIUIHUI0B KaK UCTOYHUKOB YHEPTUU.

Hykneunossie kucnorsl: JJHK u PHK. HykneoTuasl - MOHOMEpBl HYKJIEMHOBBIX
kucnot. Crpoenue u ¢pynkuuu JJHK. Ctpoenne n pynkuuun PHK. Buast PHK. ATO:
CTpOeHHUE U (QYHKIIUH.

[utonorus - Hayka o KieTke. Kilerounast Teopust - npuMep B3aUMOICUCTBUSA UAEH U
(haKkTOB B HAYYHOM MO3HAHUU. METO/ bl U3yUEHUS KIETKH.

Krnerka kak menoctHast kuBas cucrema. OOmiMe MpuU3HAKU KIETOK: 3aMKHYTas
HapykHasg memOpana, Mosiekysbl JIHK kak reHermyeckuii ammapart, cMCTeMa CHUHTE3a
Oeka.

Tunel KIETOK: 3yKapuOTHYECKass M Mpokapuothyeckas. OCoOOCHHOCTH CTPOEHUS
npokapuoTuyeckou kietku. Kierounas crenka 6akrepuil. CTpoeHHE 3yKapUOTHUECKOMN
KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTENIbHOM, )KUBOTHOM U TPUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPhl KIETOK - KJIETOYHAs CTEHKA, TJIUKOKAJIHUKC, UX
¢bynkuuu. [lnazmarnueckas memOpana, e€ cBoictBa W (ynkuumu. [{uromnazma u eé
opranouibl. OqHOMeMOpaHHbie opranouabl kieTku: II1C, anmapat ['onb1Ku, TH30COMBI.
[TonyaBTOHOMHBIE OPraHOUABI KIETKH: MUTOXOHJIPUU, TIJIACTUIBI.

[IpoucxoxneHnne MUTOXOHIpUl U TutacTul. Bunel miactun. HemeMOpaHHbIe OpraHouIbI
KJIETKH: PUOOCOMBI, KJIECTOYHBIN IEHTP, HEHTPHUOIU, PECHUYKHU, XKIYTUKH. DYHKIIUU
OpraHouJ0B KJIETKU. BkitoueHus.

SAnpo - perynsTopHblid LEHTp kieTku. CTpoeHue sapa: siaepHas o000J0uKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

demoncmpavuu:

Ilopmpemuwi: A. Jleenryk, P. I'yk, T. llIBann, M. Ulnelinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinun, K.M. bap.

Juazpammor: «PacripefiesieHne XUMHUYECKUX DJIEMEHTOB B HEKHMBOUW MPHUPOJIEY,
«Pacrnipenenenrne XuMUUECKUX DJIEMEHTOB B dKUBOU MPUPOEH.

Taonuuwvt u cxemwi: «llepuoandeckas TabavIa XUMHUYECKUX AJIEMEHTOBY,
«CtpoeHnue MoOJEKylIbl BOJb», «buocunTes Oenka», «CTpoeHHUE MOJICKYJBI OeKay,
«Crtpoenue pepmentan, «Hykinennorsie kucnotel. JJHK», «Ctpoenue monexynbsr ATDy,
«CTpoeHue 3yKapuOTHUECKON KIeTKu», «CTpoeHHue KUBOTHOM KieTKn», «CTpoeHue
pacTUTENIbHOU KJIETKN», «CTpOeHHE MPOKAPUOTUYECKON KIeTKu», «CTpoeHue sapa
KIIETKNY, « YTIEBOABD, «JIUITHIBD.

Obopyooeanue: CBETOBOW MUKPOCKOII, 000PYIOBaHUE TSl TPOBEACHUS
HAOTIOACHUH, U3MEPEHUIA, IKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIBHBIX, )KUBOTHBIX
U OaKTepUAJIbHBIX KIJIETOK.



Jladopamopusie u npaxmuueckue padomol:

Jlabopatopnas padota Ne 1. «/3yueHne KaTaIuTUIECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTajlasbl).

Jlabopatopnast padota Ne 2. «3ydenne CTpOCHUS KIETOK PACTEHUM, )KUBOTHBIX H
OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMKUCAHUE.

Tema 4. /KuzHeneATeIbHOCTh KIETKH

OOmeH BemiecTB, WM MeTa0oIM3M. AccuMWIAUs (TUTACTUYECKHH OOMEH) |
TUCCUMWISIIUA  (PHEpreTHUecKuii oOMEH) - JBE€ CTOPOHBI €IMHOrO Mpolecca
MeTabonmu3ma. Poilb 3aKOHOB COXpaHEHHUsS BEIIECTB W DJHEPrUd B TMOHHUMaHUHU
MeTabom3ma.

Tunbr oOMmeHa BemiecTB: aBTOTPO(HBIA U rerepoTpodHsbiii. Ponb ¢depmMeHTOB B
0oOMEeHe BEIlIECTB U MPEBPAIIEHUN SHEPTUU B KIIETKE.

®dotocunTe3. CBeroBas u TeMHoBasi (a3pl oTocuHTe3a. Peakuuu doTocuHTe3a.
DddexTuBHOCTL hoTOCHMHTE3a. 3HAaUeHUE (POTOCUHTE3a IS KU3HU Ha 3emiie. BiusHue
yCcioBUM cpeabl Ha (OTOCHMHTE3 M CIOCOOBI TMOBBIIMIEHUSI €0 MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUM.

XeMocHuHTE3. XeMOCUHTE3UPYIOIINE OaKTEpUU. 3HAUCHUE XEMOCUHTE3A JIJISl dKU3HU
Ha 3eMIIe.

DOHepreTuueckuii oOMeH B KJETKe. PaciiermieHne BelecTB, BBIICICHUE U
aKKyMYJIMPOBAHHE HDHEPIrUM B KIETKE. DTambl DHEPreTHYecKoro oomeHa. [numkomnus.
bpoxenne u ero Buabl. KHCIOpOIHOE OKHUCJIEHUE, WM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunpoBanne. IPGHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiuu marpuyHoro cuntesa. ['enernueckas undopmarus u JJHK. Peanuzarus
reHeTudecko wuHpopManuu B KIeTke. [‘eHeTHYecKkuid KOJ W €ero CBOWMCTBA.
Tpanckpuniust - marpuunblii cuHTe3 PHK. Tpancmsiius - 6mocunre3 Oenka. DTarbl
TpaHcisiiu. KonupoBanue aMuHokucnoT. Poibs pubocom B OuocuHTese Oenka.

Heknerounsie ¢opmbl xku3Hu - BuUpycbl. Wcropust oTkpwiTus BupycoB (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHHS M KU3HEHHOTO IHKJIa BUPYCcOB. bakrepuodaru.
bosie3nn pacteHuid, >KMBOTHBIX M YEJOBEKAa, BBbI3BIBAEMbIE BHUpycamMu. Bupyc
uMMmyHoaeduimta yenoBeka (BUY) - Bo3oyaurens CIIM/la. OGpaTHas TpaHCKpunus,
peBepTaza u unTerpasa. [Ipodunaktuka pacnpocTpaHeHus: BUPYCHBIX 3a00JICBaHHIA.

[demoncmpayuu:
Hopmpemuwi: H.K. Konsuos, /[.1. UBanosckuii, K.A. Tumupsses.
Taonuuywvl u cxemoi: «Tunsl nutanusy», «Metabonuzm», «MUTOXOHIPUSY,

«JHepreTuyeckuii  oOMeH», «Xioporact», «®otocunredy», «Ctpoenue JIHK»,
«CtpoeHue u (QyHKIHOHUpOBaHUE TeHa», «CuHTE3 Oenka», «[ €HEeTHYECKHl Koy,
«Bupycw», «baktepuodarn», «CtpoeHue u ku3HeHHBIM 1ukia Bupyca CIIW]a,
oaktepuodaray, «Permmukarus JJHK».

Oobopyoosanue: wmonenu-anmmkanuu «Yasoenue JHK wu  TpaHckpunuus»,
«buocunTes 6enkay, «CTpoeHne KIETKn», Mojenb cTpykTypsl JJHK.



Tema 5. PazmMHOkeHHE M HHAUBUAYATbHOE PA3BUTHE OPTraHU3MOB

Kierounblii UKL, WM )KU3HEHHBIN 1K KieTku. MHTepdasza u muto3. [Ipouecchl,
nporekatoume B uHTepdaze. Permkauus - peakuus MarpuuHoro cunrtesa JJHK.
Crpoennie XxpoMocoM. XpOMOCOMHBIM HA0Op - KapHOTHUIL. JUIMIIOUAHBIA U TarIOUTHBIN
XpOMOCOMHbBIE Ha0Opbl. XpomaTujabl. l[lUTonOrMyeckue OCHOBBI Pa3MHOKEHUS U
WHJMBUAYAJIBHOTO Pa3BUTHS OPTraHU3MOB.

Jenenue kietku - Muto3. Ctaguu mutosa. [Iponecchl, mpoucxoasume Ha pa3HbIX
CTaIUIX MUTO3a. bOIOrMYecKkuii CMBICII MUTO3a.

[Iporpammupyemasi ruOGenb KJIETKH - allonTo3.

@opMbI pa3MHOXKEHHUS OpPraHU3MOB: Oecrnojioe W moJioBoe. Buabl Oecronoro
Pa3MHOXKEHUS: JIeJICHUE HAABOE, TOYKOBAHUE OJIHO - ¥ MHOTOKJICTOYHBIX,
CcropooOpa3oBaHKME, BEreTaTUBHOE pa3MHOXEHUE. VICKyCCTBEHHOE KIOHUPOBAHHE
OpPraHU3MOB, €r0 3HAYECHHE JIJISl CEJICKIUU.

[TonoBO€E pa3MHOKEHUE, €TO OTIIMYHS OT OECIIONOTO.

Meiio3. Cragum wmenio3a. Ilpounecchl, npoucxoAsume Ha CTaaAusIX Meio3a.
[ToBenenne xpoMocoM B merose. Kpoccunrosep. buonornueckuii cMbICil U 3HAYEHUE
Meno3a.

["ameTorenes - mporecc 0Opa3oBaHUs MOJOBBIX KJIETOK Yy >KMBOTHBIX. [lojioBbIE
JKeJe3bl: CEMEHHUKH M simuHuKu. OOpa3oBaHUE M Pa3BUTHE TOJIOBBIX KJIETOK - raMeT
(cmepmaTto3ouj, SULEKIETKA) - crepMaTtoreHe3 u ooreHe3. OCOOEHHOCTH CTPOECHUS
ANIEKIETOK U criepMaro3ouaoB. Omnonorsopenue. [Taprenorenes.

NunuBuayanbHoe  pa3Butue  (OHTOTE€HE3).  OMOpUOHAIbHOE  pPa3BUTHE
(aMOpuorenes). OTanbl 3MOPHOHAJIBHOTO PAa3BUTUA Y TMO3BOHOYHBIX KUBOTHBIX:
npoOsieHre, racTpyisuusi, opraHoreHe3. IlocTamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHANIBLHOTO PAa3BUTHS: MPSIMOE, HEMpsiMoe (JIMYMHOYHOE). BinsiHue cpenbl Ha
pa3BUTHE OPTaHU3MOB, (haKTOPBI, CTIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOECHUE CEMEHH,
CTaJIuy Pa3BUTHAL.

[demoncmpayuu:

Tabnuuwvt u cxemot: «DOopMBbI pa3MHOKEHUS OPTAaHU3MOBY, «JIBOMHOE
OIJIOZIOTBOPEHUE Yy I[BETKOBBIX PACTEHUI», «BereraTuBHOE pPa3MHOXKEHHE PACTCHUI»,
«/Jlemenne kieTku O6akTepuii», « CTpOCHHE MOJIOBBIX KIETOK», « CTPOCHHE XPOMOCOMBD»,
«Kinerounbi nukin», «Pemmukanus JIHK», «Muto3y», «Menosy», «IIpsMmoe n Henpsimoe
pazButue», «l'ameroreHes y MIIEKONHUTAIOMIUX U YeJOoBeKa», «OCHOBHBIE CTaauu
OHTOT'CHE3a.

Oobopyoosanue: MUKPOCKOT, MUKporipenapathl «CrepMaTo30uabl
MJICKOITUTAIOWIETOY», <«SIMIeKneTka MIeKonuTammero», «KapuoknHe3 B KIETKax
KOpEIlIKa JIyKa», MarHuTHash Mojelb-anmuiukanus «Jlenenue knetku», moaens JIHK,
MOIeNTb MeTa(a3zHON XPOMOCOMBI.
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Jlabopamopuvie u npakmuyueckue padoomol:

JlabopaTtopHas pabora Ne 3. «HabGmoneHre MuTo3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOTIPEIapaTax.

JlabopaTtopuas pabota Ne 4. «M3yueHne CTpoeHHUs TOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacsieAcTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB

IIpenmer m 3amaun reHeTuku. Mcropus pa3BUTHUS T€HETUKHU. Poib LUTOJIOrMU U
HMOPUOJIOTUU B CTAHOBJICHUM T€HETUKH. BKilal pocCUUCKUX U 3apyOekKHBIX YUYEHBIX B
pa3BUTHE TEHETHKU. METONbl TEHETHKU (THOPUIOIOTHYECKUH, ITUTOTEHETUYECKUM,
MOJIEKYJISIpHO-TeHeTUUEeCKUi). (OCHOBHBICE TEHETUYECKUE TOHATUA. [ eHeTudeckas
CHMBOJIMKA, UCIIOJIb3yEMas B CX€MaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HACJICJAOBAaHHUS NPU3HAKOB, YCTaHOBIEHHbIE [. Mennenem.
MonorubpuiHOe CKpelIMBaHue. 3aKOH €IMHO-00pa3usi THOPUJIOB MEPBOTO MOKOJICHHUS.
[IpaBuno TOMHUHUPOBAHUS. 3aKOH PACUICIUICHUSI TPU3HAKOB. [’ HIOTE3a YUCTOTHI TaMeET.
[TonHOE 1 HENOTHOE JOMUHUPOBAHHUE.

JuruOpugHoe ckpemuBaHuEe. 3aKOH HE3aBUCUMOTO HACIEAOBAHHUS MPU3HAKOB.
[{uToreHeTnyeckre  OCHOBBI  JUTHOPHUIIHOTO  CKpEIIMBAHUS.  AHAIU3UPYIOIIEEe
cKkpeuuBanue. Mcnosib30BaHuE aAHAIM3UPYIOMIETO CKPELIMBAHUs Il ONPEACIICHUS
reHOTHIa 0Co0u.

CuerienHoe HacienoBanue mnpuszHakoB. Padora T. Moprana mo cuemieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapyleHue cuerieHus reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACIICICTBEHHOCTH. [ eHeTUUEeCKHUE KapTHhl.

['eHetnka mnosa. XpOMOCOMHOE OMNPEAECICHUE TMOJIa. AYTOCOMBI W TOJIOBBIE
XpOMOCOMBI. ['oMOraMeTHbI€ U reTeporaMeTHbie Opranu3mel. HacnenoBanve npu3HakoB,
CLETUIEHHBIX C TTOJIOM.

N3MeHnunBOCTh. BHbl K3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAas. PoJib
cpenbl B HEHACJIEACTBEHHOW HW3MEHYMBOCTH. XapaKTEPUCTUKA MOAUGPUKAITMOHHON
W3MEHUYMBOCTH. BapuanvoHHBIM psig W BapuauuMoHHas KpuBasd. Hopma peakuuun
npu3Haka. KoinuecTBeHHbIE U KaU€CTBEHHBIE IPU3HAKU U UX HOpMa peakiuu. CBoiCcTBa
MOAU(PUKAITMOHHON N3MEHUYNBOCTH.

HacnencrBennasi, wiam TeHOTUNHMYECKas, W3MEHUMBOCTh. KomOunatuBHas
W3MEHYMBOCTh. Meio3 U MOJIOBOM MPOIECC - OCHOBA KOMOMHATUBHOW M3MEHUYMBOCTH.
MyTtanonHass u3MEHUMBOCTh. Kiaccudukaruss MyTaluidi: T€HHbIE, XPOMOCOMHEIE,
reHoMHble. Yacrota # npuyUMHBL MyTauuid. MyrtareHHele  ¢GakTopbl. 3aKOH
TOMOJIOTMYECKUX PSAZ0OB B HACIEACTBEHHOU n3meHunBocty H.M. BaBuiiosa.

BuesnepHast HaClI€ACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka yenoseka. Kapuorumn yenoBeka. OCHOBHBIE METOAbI TEHETUKH YEJIOBEKA:
reHeaJIorMuecKuii, OJIM3HEOBbIN, IUTON€HETUYECKUI, OMOXUMUYECKHM, MOJIEKYJISIPHO -
reHernueckuil. CoBpeMeHHOE OMpPeIeICHUE T€HOTHIA: TOJTHOTEHOMHOE
CEKBCHHMPOBAHME, TEHOTHIMPOBaHME, B TOM uucie ¢ nomowmpro [II[P-anammusa.
HacnencrBennslie 3a001eBaHUS YEI0BEKA: T€HHBIE 00JIE3HU, OOJIE3HH C HACIEACTBEHHON
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IIPEIPACIIOIOKEHHOCTBIO, XPOMOCOMHBIE Oone3Hu. ComMaTHYeCKHe WM T€HEpaTHBHbBIC
MyTauu. CTBOJIOBbIE KJETKH. [IpuHIMIBI 310poBOro oOpasa KHU3HU, JUArHOCTHKM,
npoQUIaKTUKA H  JICUYEHUS TEHETHUeCKUX  Ooyie3Hel. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHPOBaHHE. 3HAUEHUE MEAUIIMHCKON IT€HETUKU B MPEIOTBPAIICHUH U JICUEHUN
TEeHETUYECKUX 3a00JIEBAHUN YEIIOBEKA.

emoncmpayuu:

IHopmpemwr: I'. Mennenb, T. Mopran, I'. ne ®puz, C.C. Yersepuxosr, H.B.
Tumodees-Pecosckuii, H.M. BaBuios.

Taonuuvt u cxemwvr: «MOHOTHOPUJIHOE CKPEUIMBAHUE M €r0 LIUTOr€HETUYECKas
OCHOBa», «3aKOH pacCUICIUICHHs] U €ro LIMUTOIN€HETHYECKass OCHOBa», «3aKOH YHUCTOTHI
rameT», «JurnbpunHoe ckpemmBaHuey», «lluToornueckue OCHOBBI JUTMOPUIHOTO
CKpeniuBanusy», «Menosy, «BzaumoneiicTBie aielbHbIX TeHOBY, «[ eHeTnYecKkrue KapThl
pacTeHu, )KUBOTHBIX U YEJIOBEKay, «I eHeTuka mosay, «3aKOHOMEPHOCTH HACJIEAOBaHMUS,
CIEIUICHHOTO C MOJIoM», «KapuoTHUIIbI YeI0BEeKa U KUBOTHBIX», « BUIbI H3MEHUMBOCTIY,
«MoaudukanmonHas u3MeHUUBOCTHY, «HacnenoBanue pesyc - dakrtopay», «I'eHeruka
rpynm KpoBu», «MyTallMoHHAst ©U3MEHYUBOCThY.

Obopyoosanue:  Mopaenu-anMKanuu «MOHOTHOPUTHOE CKPEIIUBAHUEY,
«HenonHoe nomMmuHupoBaHue», «Iurudpuanoe ckpemusanuey, «llepexkpéct xpomocom»,
MUKpPOCKOII M MUKpornpenapar «/po3zopuna» (Hopma, MyTtanuu (GOpMbl KpbUIbEB U
OKpackH Tena), repoapuii «I'opox moceBHONY.

Jlabopamopuvie u npakmuyueckue padomoi:

Jlabopatopnas pabora No 5. «M3ydenuwe pe3ynbTaToB MOHOTHOPUIAHOTO W
AUTUOPUTHOTO CKPEIIUBaHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpernapaTaxy.

JlaGopatopHas pabota Ne 6. «M3ydyeHue MOAU(PUKAIMOHHON HN3MEHYMBOCTH,
ITIOCTPOEHUE BAPUALIMOHHOTO PsIIa U BApUALMOHHON KPHUBOW».

JlabopaTopHass pabota Ne 7. «AHanmu3 MyTaluid y JApo30(Quiabl Ha TOTOBBIX
MUKpOTIpenaparax.

[Ipaktuueckas padora Ne 2. «CocTaBieHue 1 aHAJIU3 POAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH

Cenekuys Kak HayKa ¥ IPOLECC. 3apOkKIAECHUE CEIIEKINNA U JOMECTUKALUSA. Y YEHNE
H.W. BaBuioBa o 1eHTpax MNPOUCXOXKACHHUS U MHOrooOpasus KyJbTYypPHBIX PacTEHHIA.
[{eHTpbI MPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHBbIE METOJbI CeJeKIMU. MacCOBBI W HMHAUBUAYAIbHBIM OTOOPHI B
CEJEKIMU paCTeHH u KUBOTHbIX. OIlEHKa J3KcTepbepa. bBIM3KOPOICTBEHHOE
CKpeuiuBaHue - nHOpuauHr. Yucras nunus. CKpeluBaHue YUCTBIX JIMHUU. ' eTeposuc,
win rubpuaHas cuna. HeponcTBeHHoe ckpemuBaHue - aytOpuaudr. OtnanéHHas
ruOpuan3anus u e€ ycnexu. McKycCTBEeHHBI MyTareHe3 M IMOJIy4eHHE MOJUILIONIOB.
JIOCTHKEHUS CEJIEKIMN PACTEHNUN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

BHOTEeXHOJIOTHs KaK OTpacib MPOU3BOJACTBA. |” eHHas MHKEHepHUs. DTaIlbl CO3IaHUS
pexomOunanTHoi JIHK u Tpancrennsix opranuzmoB. Kiierounast uH>xeHepusi.
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Kierounbsle KynpTypbl. MUKPOKIOHAIBHOE pa3MHOXKEHUE pacTeHni. KinoHupoBanue
BBICOKOIIPOAYKTUBHBIX CEIIbCKOXO35MCTBEHHBIX OPIraHU3MOB. DKOJIOrH4ECKHe
u saTryeckue npodsemel. MO - reneTudecku MOAUPHUIIMPOBAHHBIE OPTaHU3MBI.

emoncmpayuu:

IHopmpemuwi: H.W1. Basunos, 1.B. Muuypun, I'.JI. Kapneuenko, M.®. 1 1BaHoB.
Taobauywt u cxemoui: xkapta «L{eHTpBI TPOUCXOXKICHUS © MHOTO0Opa3us KyJIbTYPHBIX
pactenunity, «[1opoabl JOMaNTHUX )KUBOTHBIX», «CopTa KyIbTypHBIX PACTEHUI,
«Otnanénnas ruopuanzanus», «Padorter akanemuka M.®. MBanosay, «Ilonmumionaus»,
«OO0BEKTBI OMOTEXHOIOTUNY, «KIIETOUHBIE KYJIBTYPhI U KIOHUPOBAHUEY,
«KoHcTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

Obopyoosanue: MyIsKUA TJIOJI0B M KOPHEIUIOJOB JUKUX (POPM U KyJIbTYPHBIX
COpPTOB pacTeHuil, repdbapuit «CeabCKOX035HCTBEHHbBIE PACTCHUSI.

Jlabopamopuvie u npakmuyueckue padomoi:

Okckypeusi « OCHOBHBIE METOJIbI U JJOCTHXKEHUSI CENIEKIIMN PACTEHUN U JKUBOTHBIX
(Ha CENEKIMOHHYIO CTAHIIMIO, IJIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIN y4acTOK, B
TEIJTUYHOE XO035HUCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA U HAYYHOTO IICHTPA)».

11 KUIACC

Tema 1. DBoJIIOIIUOHHASE 0HOJIOTHA

[IpennochuIKu BOBHUKHOBEHUS 3BOJIFOIIMOHHON TEOPUU. DBOJIIOLUOHHAS TEOPUS U
e€ MecTo B Ouosioruu. BiusiHre 3BOTIOIMOHHOM TEOpUU Ha PA3BUTHE OMOJIOTHH U IPYTUX
HayK.

CBupgerenbcTBa 3BoIOIMU. [laneoHToNOrNYECKHE: MIOCJIEI0BATEIBHOCTD
MOSIBJICHUSI BUJOB B  TMAJCOHTOJIOTMYECKOW  JIETONMCH, TEPEeXOJHbIe  (POPMBI.
buoreorpaduyeckue: cxoacTBo U paznuune GayH u HIop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE:  CXOJICTBA U PA3INYMsi IMOPUOHOB Pa3HBIX BUIOB

IT03BOHOYHBIX. CpaBHUTEINBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHATIOTUYHBIE,
PYJIIMMEHTApHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-ONOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH W OCHOBHBIX META0OJIMYECKMX TyTel Yy Bcex
OpPTaHU3MOB.

OBomonnoHHas teopus Y. JlapsuHa. [Ipeanocsuiku BOZBHUKHOBEHUS TAPBUHU3MA.
JIBUKyIlMe CUJbl 3BOJIOLMHM BUAOB 1O JlapBuHy (M30BITOYHOE PA3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECYPCOB, HEOMPeAENEHHAS U3MEHYMBOCTD, O0ph0a 3a CyIIECTBOBAHUE,
€CTEeCTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3BostouK (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBosronus. [Tonmynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.

JBroxynie cuibl ((pakTopsl) BOITIOLMY BUJOB B IpUpoie. MyTallMOHHBIN IpoLecce
¥ KOMOMHATHBHAs U3MEHUUBOCTb. [0y IsinoHHbIE BOJIHBI U Apeii¢ reHos. W3omsmus u
MHTpaLHs.

EctectBennsblii 0T00p - HanpaBisiomui GpakTop 3BomOIHH. DOPMBI €CTECTBEHHOTO
otOopa.
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[IpucnocoOIeHHOCT,  OpraHU3MOB  KakK  pe3yiabTaT 3Bojouud. [Ipumepsr
MPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANO-adaNTaLKH.

Bun u BugoobpazoBanue. Kpurepun Buna. OcHOBHBIE (JOPMBI BHI000PA30BAHMUS:
reorpapuueckoe, IKOJIOrHUECKOe.

MaxkposBosronys. @opMbl 3BOJIIOLNN: ¢dunernyeckas, IMBEPreHTHAS,
KOHBEPreHTHasi, napajuiesbHas. HeoOpaTtuMocTs 3BOIMIOLUH.

[IpoucxoxaeHue OT HECHELMATU3UPOBAHHBIX MpeakoB. Ilporpeccupyromas
crenuanu3anusa. AganTuBHas pajauanus.

emoncmpayuu:

Hopmpemuwi: K. Jlunnen, JK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap,
2. I' exkkens, @. Mromnep, A.H. Cesep1ios.

Taonuuvt u cxemwvi: «Pa3BUTHE OPraHUYECKOrO MHUpa Ha 3e€MIIe», «3apObIIIN
MO3BOHOYHBIX KUBOTHBIX», «ApXxeonTepukcy, «DopmMbl GOpbOBI 3a CYyIIECTBOBAHHUEY,
«EctectBenHbIit 0T00p», «MHOrO00pasue copToB pacTeHuit», «MHoroodpasue mopon
KUBOTHBIX», «[lomymsiuun», «MyTallMOHHAasE HW3MEHYHBOCTHY, «ApoMop(]o3bl»,
«Mnunoananrtamuny, «O01mas aerenepanus», «JBuxyiue cuiibl 3Boonun», «Kapra -
cxema wMmapmpyta myrtemectBus Y. [lapBuna», «boprba 3a cymiecTBoBaHHUEY,
«IIpucnocobi1eHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«IKOJIOTUYECKOE BUAO0OPAZOBAHUEY.

Obopyoosanue: KOJJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPackKu, HaOOp
IJI0JIOB M CeMsiH, Kosutekuus «lIpumepsl 3aIUTHBIX TPUCTOCOOJICHUN Y JKMBOTHBIXY,
MoieTb « OCHOBHBIEC HAMPABJICHUS SBOJIIOIUNY, 00BEMHASI MOJIeTh « CTPOCHUE TOJIOBHOTO
MO3Tra MO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KOUIEKIUsS «DOpPMbI COXPAaHHOCTH MCKOIMAEMbIX
JKUBOTHBIX M pacTeHuid», monenp anmnukanusa «llepekpéct XpoMocom», BIlasKHbIE
npenapatel  «Pa3BuTme Hacekomoro», «Pa3BuTue JISATYHIKW», MUKpOIpenapar
«JIpo3oduna» (Hopma, MyTaru GOpMbI KPBUTLEB U OKPACKH TETIA).

Jlabopamopuvie u npakmuueckue padoomot .

Jlaboparopnas pab6ota Ne 1. «CpaBHeHHME BHJIOB MO MOP(POJIOTHIECCKOMY
KPUTEPHIOY.

Jlabopatopuast pabora Ne 2. «Onucanue TPHUCTIOCOOJIGHHOCTH OpraHW3Ma U e¢
OTHOCUTEILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KU3HHU HA 3emJie

JloHaydHbIE TIPEACTABICHHUS O 3apOXKIACHWM JKW3HU. HayuHble rumoressl
BO3HMKHOBEHUS >KM3HU Ha 3emiie: abuoreHe3 U maHcnepmus. XUMHYEcKasi 3BOJIOLIHSL.
AOUOTEeHHBIN CUHTE3 OPTaHUYECKUX BEILIECTB U3 HEOPTAHUUYECKUX. DKCIIEPUMEHTAILHOE
MOJITBEPKIEHUE XUMUYECKOW HBooMU. HauanbHbIe 3Tanbl OMOIOTHYECKOM IBOTIOLIHH.
['unote3a PHK -mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE
IIPOTOKNIETKHU. [IepBbIe KIIETKM U uX 3BOOIUA. POPMUPOBAHUE OCHOBHBIX I'PYIIIT KUBBIX
OpPraHU3MOB.
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Pa3Butne xu3Hu Ha 3emie mo 3paM M nepuoaaMm. Kartapxei. Apxeiickas u
npoTepo3oiickas 3pbl. [laneo3oiickast 3pa u €€ nepuobl: KEMOPUICKUI, OPJIOBUKCKUH,
CUJIypUMCKHN, TIEBOHCKAW, KAMEHHOYT OJIBHBIN, TIEPMCKHU.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUIA, MEJIIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbINM, AHTPONOT€HOBBIH.

XapakTepucTuKa KJIMMara M TeoJOrM4ecKuX mpoueccoB. (OCHOBHBIE ATallbl
IBOJIIOLIUU PACTUTEILHOTO U KUBOTHOTO MHUpa. ApoMOp(O3bl Y paCTCHUI U KUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYII )KMUBBIX OPTaHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak oOTpakeHue HsBomonuu. (OCHOBHbIE
CUCTEMAaTUYECKHUE TPYIIIBI OPIraHU3MOB.

OBosronys 4YenoBeKa. AHTPOIIOJOTHS Kak Hayka. Pa3BuTHe mNpencTaBieHUN O
IIPOUCXOXKJICHUN 4YesloBeKa. MeTonbl u3ydeHus aHTpororese3a. CXoacTBa M pazinyus
YeJIOBEKa U )KMBOTHBIX. CUCTEMAaTUUYECKOE MOJI0KEHHUE YETOBEKA.

JIBmxymue cuiibl ((akTopbl) aHTpomnoreHesa. HacneacTBeHHas: U3BMEHYMBOCTD U
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBI 00pa3 >KW3HU, U3TOTOBJICHHUE OPYIHUM Tpyna,
MBIIJIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU SBOJIOLUMM YEJIOBEKA: ABCTPAIONUTEKH, YernoBek
ymenslii, YenoBek npsamoxonamui, YemoBek HeaHIepTaabCKui, UYenoBEeK pa3yMHBIN.
Haxolku MCKOIaeMbIX OCTaTKOB, BPEMs CYIECTBOBAHMS, OOJACTh pPacCIpOCTPaHEHUS,
00BEM roJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHSL.

YenoBeueckue packl. OCHOBHBIE OOJBIIME pachl: €BpOIeoHIHAsA (eBpa3uiickas),
HErpo-aBCTpaJiouaHas (PKBATOpPHAJIbHAS]), MOHTOJOMJIHAS (a3MaTCKO-aMEpUKaHCKas).
YepTbl MNpUCIOCOOJEHHOCTH TMPEACTABUTENEH YENOBEUECKMX pac K YCIOBUSIM
cymectBoBanus. EnuHcTBO yenoBeueckux pac. Kpuruka pacusma.

emoncmpayuu:

Iopmpemwi: ®©. Penn, JI. Ilactep, A.N. Onapun, C. Musnep, I'. FOpu, Y. [lapBuH.

Tabnuuvt u cxemvr: «Bo3aukHoBeHne ConaHEYHOM CcHUCTEeMBl», «Pa3Butne
OPraHn4YeCKOTO MUPaAY, «PacturenbHas KJIETKa», « ) KMBOTHas KJIETKa,
«IIpokapuotnueckass kieTka», «CoBpeMeHHas CHUCTEMa OpPraHUYEeCKOro MHUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YETIOBEKA U UEJIOBEKOOOPA3HBIX 00E3bsIH,
«OCHOBHBIE ME€CTa MaJCOHTOJOTMUYECKUX HAXOJIOK MPEIKOB COBPEMEHHOIO UEIOBEKa,
«/lpeBHenmme moan», «JpeBHue sroan», «llepBble  COBPEMEHHBIE IO,
«HenoBeyeckue pachi».

Obopyoosanue: mynsixu «lIpoucxoxnenne yenoBeka» (OFOCTHI aBCTPATIONMUTEKA,
MUTEKAHTPOTIa, HEaHAepTaablla, KPOMAHBOHIIA), CICMKH WM W300pa)KEHUs KaMEHHBIX
OpyAWii  TEpBOOBITHOTO  4eNoBeKa  (KaMHU-YOMIEphl,  pybmna,  ckpebna),
TE€OXpOHOJIOTHYEeCKass Ta0nuia, Koywekus «DopMbl COXPAaHHOCTH HMCKOMAEMBbIX
JKUBOTHBIX U PACTEHUIN.

Jlabopamopusie u npakmuueckue padomol:
[Ipaktuueckas pabora Ne 1. «M3yueHHe HCKOMAEMBIX OCTAaTKOB pACTEHUU W
KUBOTHBIX B KOJUICKITHSX).
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DKCKypcust « DBOJIIONUS OPTaHUYECKOT0 MUpa Ha 3eMJie» (B €CTECTBEHHO -Hay4UHbIN
WIN KpaeBeAUYECKUN My3€eil).

Tema 3. Opranu3msl H OKpY KaroLIas cpeaa

DKOJIOorusl Kak Hayka. 3aJadd W pasfesbl SKOJOTMH. MeTonbl SKOJIOTHMYECKUX
UCCIIEJOBAaHUM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 00UTaHHUS OPTaHU3MOB: BOJHAs1, HA3€MHO-BO3/yIlIHAsA, IOYBEHHA,
BHYTPHUOpPTaHU3MEHHAs.

Okonoruueckue  ¢akrtoppl.  Knaccudukamusi — SKOJIOTHUECKUX  (DaKTOpOB:
abuoTuyeckne, OMOTUUYECKUE U aHTPOIOTreHHbIe. JleficTBHE SKOIOrHUecKuX (GakTOpoB Ha
OpTaHU3MBI.

AbGuoTtnueckue (HakTOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[Tpucniocobnenust opraHU3MOB K JAEUCTBUIO abnoThyeckux (paktopos. buonornueckue
PUTMBI.

buotnueckue ¢akropbl. Bunapl OMOTHYECKHMX B3aUMOACHCTBUM: KOHKYpPEHLHS,
XMIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapasutusm, koomepauus, MyTyaau3M,
KOMMEHCAJIN3M  (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTPATU3M.
3HaueHue OMOTHYECKUX B3aUMOACMCTBMI JJii CYIIECTBOBAHHS OPraHHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEePUCTUKHU Monysiiui. OCHOBHBIE MOKA3aTEIN MOMYJISLIUN:
YUCJIEHHOCTb, MIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpalus. [[uHamMuka
YHUCJIEHHOCTHU MOIMYJISILUY U €€ peryJsiusl.

demoncmpayuu:

Hopmpemui: A. I'ym6onbar, K.®. Pynbe, O. ['ekkensb.

Taonuuvt u cxemovl: xaptra «lIpupomnsie 30HBI 3eMian», «Cpempl OOWTaHUS
opranusmoB»,  «@oromnepuonuzm»,  «llonmymamum»,  «3aKOHOMEPHOCTH  poCTa
YUCJICHHOCTH OIS HHPY30puu-Tyheabkn», «[IumeBsie enm.

Jladopamopubvie u npakmuueckue padoomol:

Jlabopatopuass pabora Ne 3. «Mopdomoruueckne OCOOECHHOCTH PACTCHUN W3
Pa3HBIX MECT OOHUTaHUS.

Jlabopatopnast pabora Ne 4. «BnusHme cBeTa Ha POCT W Pa3BUTHE YEPECHKOB
KOJICYCa».

[Tpaktuueckass padora Ne 2. «[logacuér mIOTHOCTH TOMYJSIIIUI pa3HBIX BHUIOB
pacTEeHU.

Tema 4. CooO1ecTBa ¥ 3KOJI0rH4ecKre CHCTEMBI
Coo0u1ecTBO opranu3mMoB - 6uoneHo3. CTpyKTypbl OMOLIEHO3a: BUIOBaS,
IPOCTPaHCTBEHHAs, Tpoduueckas (muuieBas). Bunpi-nomunantel. Csizu B OHOLIEHO3E.
DKOJIOTHYECKHE CUCTEMBI (9KocucTeMbl). [lorsTHE 00 SKOCHCTEME H OMOTEOTICHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHUCTEMBL: MPOAYLEHThI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopot BeliecTB 1 NOTOK IHEPTUHU B SKOcUcTeME. Tpoduueckre (IUILIEBbIE) YPOBHU
skocucTeMsl. [Iumessie nenu u cetu. OCHOBHBIE NTOKA3aTeIN 3KOCUCTEMBL: OMomMacca,
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OPOAYKIMSI. DKOJOTUYECKUE MHPAMUAbL: MPOAYKIMH, YHCIEHHOCTH, OHOMACCHI.
CBolicTBa 3KOCHCTEM: YCTOMYHBOCTb, CAMOPETYJISIIUS, pa3BuTre. CyKieccus.

[IpupoaHbie 3KOCHCTEMBI. JDKOCUCTEMBI O3EP M pPEK. DKOCUCTEMA XBOWHOIO WM
HIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTNIOTEHHBIE SKOCUCTEMBI. ATPO3KOCUCTEMBL. Yp0603K0OCUCTEMBL.
buonornyeckoe u X03511ICTBEHHOE 3HAYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak @akrtop ycToWumBocTu dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYyenue B.U. Bepnajackoro o 6uocdepe. I'panuiipl, coctaB u CTpykTypa 0uochepsi.
Kusoe BemectBo u ero Qynkiuu. OcoOeHHOCTH Ouocdepsbl Kak TI00aIbHOM
’KOocHCcTeMBbI. /[luHamMrueckoe paBHOBECUE U 00paTHas CBsA3b B Ouocdepe.

KpyroBopoTsI BemecTB 1 OMOre0XMMHUYECKHE LIUKIIBI 3JIEMEHTOB (YTIepoaa, a30Ta).
3oHaBHOCTH OMOCchepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeyectBO B Ouochepe 3emiin. AHTPOINOTEeHHbIE W3MEHEHUsI B Ouocdepe.
['1o6anbHbIE 3KOJIOTMYECKUE TPOOIIEMBI.

CocyiecTBoBaHue MpUpoJibl U yenoBeuecTBa. CoxpaHeHne OMopa3HO0Opa3us Kak
OCHOBa ycToiunBocTH Onocgepsl. OCHOBAa palMOHAIBHOIO YIpPaBICHUS HTPHUPOIHBIMHU
pecypcaMy U UX UCHOJIb30BaHUE. JJOCTHKeHUs] OMOJIOTUU U OXpaHa NPUPOJIbI.

emoncmpayuu:

Hopmpemwi: A.JIx. Tencnu, B.H. Cykaués, B.1. Bepnajackuid.

Taonuuvr u cxemwvi: «llumessle nenu», «bHOLEHO3: COCTaB U CTPYKTYpPay»,
«IIpupoausie coobmecTBay, «llenu nutanusy», « Ikogoruueckas nupamuaa», «buocdepa
U YeJIOBEK», «DKOCUCTEMA IIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO JIECa,
«buoneno3 Bogoéman, «ArporeHo3», «lIprumepHble aHTPONOTreHHBIE BO3JACHCTBUS HA
IpUPOAY», « BaxkHeuIne UCTOUHUKHU 3arpsi3HEHHS BO3/1yXa U TPYHTOBBIX BOA», «IlouBa -
BaKHEHIas cocTapisitonias ouochepri», «DakTopsl nerpananuu mousy, «llapHUKOBBII
abdexT», «DakTopbl paguoOaKTUBHOTO 3arpsi3HeHUs] Ouocdepbl», «OO0Ias CTpyKTypa
ounochepr», «Pacupoctpanenue xu3au B omochepe», «O30HOBBIN dkpaH O6uochepbi»,
«KpyroBopoT yriiepona B 6uochepe», «KpyroBopor azota B IpupoACH.

OOGopynoBanue: MoAeTb-anTUIMKaNUs « TUMTUYHBIe OMOIIEHO3bI», repbapuii
«PacTtutenbHble CcOOOIIECTBa», KoJuleKuuu «buoreHo3y, «Bpeautenu BakHEHIIUX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», repOapuu M KOJUICKIIMHM PACTEHUW M KUBOTHBIX,
MpUHAJJICKAIIME K Pa3HbIM SKOJOTMYECKUM TpymnnaM OJHOTO BHuaa, KpacHas kHura
Poccutickoit @enepanuu, n300pakeHUsI OXPaHIEMbIX BUJOB PACTCHUN U KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

Cornacio ®I'OC COO ycranaBnuBaroTca TpeOOBAHMS K pe3yjbTaTaM OCBOCHHS
00yJaroIUMUCS IPOrpaMM CPETHETO 00IIEeT0 00pa30BaHUs: TUIHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType JIMYHOCTHBIX pE€3yJbTATOB OCBOEHUs Mpeamera «bHosiorus»
BBIICJICHBI CIEAYIOIIME COCTABJISIONIME: OCO3HAaHHE OOYYAIOIIMMUCS POCCUHCKON
IPaXJAHCKOM WJIEHTUYHOCTU - TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTU U
CaMOOTIPEJICIICHUIO, HAIMYME MOTHUBAIMU K OOYYEHHUIO OMOJIOTHH, IIeJICHAIIPABICHHOE
pPa3BUTHE BHYTPEHHHMX YOEXKJICHHUU JMUYHOCTHM HAa OCHOBE KIIOYEBBIX IIEHHOCTEH H
UCTOPUYECKUX TPATUIIUHN pa3BUTHUSI OUOJIOTMYECKOTO 3HAHUS, TOTOBHOCTD M CITOCOOHOCTh
00y4Jaronmxcsi pyKoBOJICTBOBATHCSI B CBOEH JIESITEIBHOCTU IIEHHOCTHO - CMBICIIOBBIMU
YCTAaHOBKaMM, MPUCYLIIUMH CHUCTEME OHOJIOTMYECKOro oOpa3oBaHUs, HaJIUYKE
HKOJIOTUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEIM U CTPOUTH KU3HEHHBIC
TIJIAHBL.

JIMYHOCTHBIE pPE3YyJbTaThl OCBOCHUS mpeaMeTa «bHOJIOTHS» OCTUTAlOTCS B
€MHCTBE YYCOHOM U BOCIIUTATEIILHOM JEATEIbHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU
POCCHUICKUMH COLIMOKYJIBTYPHBIMH, HCTOPHUYECKUMU W JYyXOBHO - HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHBIMM B OOIIECTBE TMpaBUJIAaMU W HOPMAMH TIOBEACHHS W
CIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTHSI
BHYTPEHHEU IO3ULHAH JMYHOCTH, NTATPUOTU3MA, YBAXKEHHS K 3aKOHY U IPABOMOPSAKY,
YEJIOBEKY TPYyJa U CTapuieMy MOKOJICHHIO, B3BAUMHOTO YBa)KEHUS, O0€PEKHOTO OTHOIIIECHUS
K KyJIbTYPHOMY HAcCJEIWI0 M TPAAULMSIM MHOTOHAalMOHAJIBLHOrO Haponaa Poccuiickon
denepanuu, TPpUPOAE U OKPYKAIOLIEH Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOCHMs ydeOHOro mpeamera «buosorus» MOKHBI
OTpaXkaTh  TOTOBHOCTh M  CIOCOOHOCTH  OOYYalIIMXCS  PYKOBOJICTBOBATHCS
cOpMUpPOBAHHOW BHYTPEHHEH TO3UIMEN JIMYHOCTH, CHUCTEMOM  IIE€HHOCTHBIX
OpHMEHTAIIM, TO3UTUBHBIX BHYTPEHHUX YOCKICHUHN, COOTBETCTBYIOIINX TPATULIMOHHBIM
IIEHHOCTSIM POCCUICKOr0 OOIIEeCTBA, paCHIMpPEHUE >KU3HEHHOI'O OIbITa M OIbITA
JESITEIbHOCTH B TMPOLIECCE PEANM3alMU OCHOBHBIX HANpaBJICHUH BOCHHUTATEIbHOU
JESATEIPHOCTH, B TOM YUCJIE B YaCTHU:

1) rpakaIaHCKOro BOCIIMTAHUS:

C(OPMHPOBAHHOCTh TPAKIAHCKOW MO3WIMKA OOYYAIONIErocss KaK aKTHBHOTO |
OTBETCTBEHHOTO 4JIEHa POCCUHCKOTO OOIIECTBA;

OCO3HAaHNE CBOMX KOHCTUTYIIMOHHBIX MPaB U O0S3aHHOCTEW, YBaXCHUE 3aKOHA U
NPaBOMOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOH MESITCIBHOCTH TIPH CO3MAHHH YUEOHBIX
IIPOEKTOB, PEUICHUU y4E€OHBIX U MO3HABATENIbHBIX 3a]1a4, BHIMOTHEHUH OMOJOTUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNpPENENsATh COOCTBEHHYIO IMO3UIIMIO MO OTHOUIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBIICHSTH €€;

YMEHUE YYUTHIBATH B CBOUX JEHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJEH C pa3HbIMU YOEKICHUSMHU, KYJIbTYpPHBIMU ILIEHHOCTAMH U
COLUAIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MIPOIIECCE COBMECTHOTO BHITIOTHEHUS YUYCOHBIX,
MTO3HABATEIbHBIX U UCCIEA0BATEIILCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIIEHUS] K MHEHHIO
OTIMIOHEHTOB MPHU 0OCYKJIECHUH CIIOPHBIX BOITPOCOB OMOJIOTUYECKOTO COAEPKAHUS;
TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIIBHOCTH;

2) MATPUOTHYECKOT0 BOCIIUTAHMS:

C()OPMUPOBAHHOCTb POCCUNUCKOM TPakJaHCKOH MJIEHTUYHOCTH, MaTPUOTH3MA,
YBaXXEHUSI K CBOEMY HApOJAY, YyBCTBAa OTBETCTBEHHOCTH nepex PonnHOM, ropaoctu 3a
CBOM Kpai, CBOWO PoauHy, CBOM $3BIK U KyJbTYpYy, MPOLLIOE H HACTOSALIEE
MHOTOHallMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACIEIHUI0 W MAMSATHUKAM MPUPOJBL,
JTOCTHKEeHUSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATH BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJIEHUE M Pa3BUTHE
OMOJOrMY, MOHMMAaHUS 3HAYEHUs OMOJIOTMM B MO3HAHMM 3aKOHOB MPUPOJBI, B JKU3HHU
YeJI0BEKa U COBPEMEHHOI0 00IIECTBa;

uaeitHas  yOexAEHHOCTh, TOTOBHOCTh K CHyXeHUI0O U 3amure OreyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) TyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHUE JYXOBHBIX IEHHOCTEN pOCCUIICKOro Hapo1a; c(hOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 MOBEICHNUS; CIOCOOHOCTH OLICHUBATh CUTYAIUIO U
[IPUHUMATH OCO3HAHHBIC PELLICHUA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTHY;

OCO3HaHUE JIMYHOTO BKJIa/1a B IOCTPOEHUE YCTOWYUBOTO Oy IyIIEro; OTBETCTBEHHOE
OTHOLIECHHUE K CBOUM POIUTEIISIM, CO3IAHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O IIPUHATHUSA
LIEHHOCTEN CEMEUHOM KU3HU B COOTBETCTBUHU C TpaauLMsaAMu HapoaoB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

3CTETHMYECKOE OTHOIIEHHWE K MHpPY, BKJIOYash OJCTETHKY OBbITAa, HAYYHOTO H
TEXHHYECKOT'O TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHMI;

HOHUMAaHHUE SMOIMOHAIBHOIO BO3IEHCTBHS JKUBOM PUPOJIBI U €€ IIEHHOCTH;
TOTOBHOCTH K CAMOBBIP@KEHHIO B PA3HBIX BUIAaX UCKYCCTBA, CTPEMJICHUE MIPOSBIIAThH
Ka4yeCTBa TBOPYECKOM JINYHOCTH;
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5) ¢u3nyeckoro BOCHHTAHUS, (POPMHUPOBAHHS KYJbTYPbl 3I0pPOBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

NOHMMAaHHE WU peaiu3alis 3[0pOBOr0 M 0e30macHOro obpasa KU3HU (310pOBOE
NUTaHuE, COOJIOJEHNE TMIMEHWYECKHX NpaBWi M HOPM, cOaJaHCUPOBAHHBIA PEXUM
3aHATUN U OTAbIXA, peryjsipHas (u3nyecKas akTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY M TCUXHYECKOMY
310POBBIO;

MOHUMAaHUE LIEHHOCTU MPaBUJI MHJIWBUAYAIBHOTO U KOJJIEKTUBHOTO 0OE€30MacHOro
MOBEJICHUS B CUTYalUSIX, YTPOKAIOIIMNX 30POBBIO U KU3HHU JIFOAEH;

OCO3HAaHUE TIOCIEACTBUM W HENpUATHUS BpEAHBIX MPUBBIUEK (yHOTpeOIeHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpya0BOro BOCHIHTAHUSL:

TOTOBHOCTB K TPY/Yy, OCO3HaHUE IIEHHOCTH MacTepPCTBa, TPY0II00uE;

TOTOBHOCTh K AaKTUBHOM JESTEIbHOCTH TEXHOJIOTMYECKOM M  COLMaJIbHOM
HAIpaBJIEHHOCTH, CIIOCOOHOCTh WHUIMHUPOBAThH, IJIAHUPOBATh U CaMOCTOSTENIBHO
BBITNOJIHATH TaKyIO JESTEIIbHOCTbD;

UHTEpEC K Pa3nuyHbIM cdepaMm NpoPecCUOHAIBHON NEATENbHOCTH, YMEHHE
coBeplIaThb OCO3HAHHBIN BbIOOp Oyayiieil npodeccuu M peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IJIaHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO M CaMOOOPA30BaHUIO HA MPOTSKEHUU
BCEM KU3HU,

7) IKOJOTHYECKOT0 BOCTIMTAHMA:

HKOJIOTUYECKHU L€JIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOUHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMSI;

MOBBIIICHUE YPOBHSI 9KOJIOTUUECKON KYJIbTYphI: TPUOOPETEHHE OIbITa
IUTAHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOXKHBIX IMOCHEACTBHI ISl OKpYy>Karouiei
cpensl;

OCO3HaHME I100aTBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U IMyTEH UX PEllIeHHUS;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU U3YyYEHUU OMOJIOTUM 3HAHUS U
YMEHUS MPU PEUICHUH TPOOJeM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOAOIOIH30BAHUEM
(cobnroaeHue nmpaBuJi MOBEJAEHUS B IPUPO/IE, HAITPABIECHHBIX HA COXpaHEHUE PABHOBECHUS
B DKOCHCTEMAX, OXPaHy BUIOB, IKOCUCTEM, OUOChEpHI);

AKTUBHOE HEINPUATUE IECUCTBUM, MPUHOCAIIMX BPEH OKPYKAKOLIEH MPUPOIHOU
cpelne, yMEHHE NPOrHO3MPOBATh HEOJNArONPHUATHBIE SKOJOTHYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUU U MPENOTBPALIATh HX;

HaJU4Yue PA3BUTOTO SKOJOTMYECKOTO MBIIIJICHUS, SKOJOTHYECKON KYJIbTYpHI,
OMbITAa JIEATEIBHOCTH SKOJOTMYECKON HAINpPaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMH B TIO3HABATEJIbHOM, KOMMYHUKAaTUBHOW M COLMAIBHOW IMPAKTUKE, TOTOBHOCTU K
YYACTHUIO B IPAKTUYECKOMN AEATEIbHOCTH HKOJIOTHUYECKON HAITPABICHHOCTH;
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8) HMEHHOCTN HAYYHOI'O MO3HAHUA

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd ¥ OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAlOre KYJIbTYp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YMTATENbCKOW KYyJNbTYpPhl KakK CpeJCTBa
B3aMMOJICUCTBHS MEX]TY JIIOJAbMU U TIO3HAHUS MUPA;

NOHUMaHUEe crneuupuku OHOJOTMM KaK HayKd, OCO3HaHHS €€ poiau B
(GOpMHpPOBAaHUM  PALMOHATIBLHOTO HAYYHOTO  MBINUICHUS, CO3JIaHUU  II€JIOCTHOTO
npeicTaBlIeHUs 00 OKPYXaIOIEeM MUPE KaK O €IMHCTBE MPUPO/IbL, UeTIOBEKA U OOIIIECTBa,
B TIO3HAHWHM TIPHUPOJHBIX 3aKOHOMEPHOCTCH W PEIICHUH TPOOIeM COXpaHCHHS
MIPUPOTHOTO PABHOBECHSI;

yOSXKIEHHOCT, B 3HAYUMOCTH OWOJIOTHH 1T COBPEMEHHOM IMBWIIM3AITUH:
oOecrieueHHsT HOBOTO YPOBHS Pa3BUTHS MEIWIIUHBI, CO3JaHUE TICPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pelIaTh PECypCHblE MPOOIEMbl Pa3BUTHS YEIOBEUYECTBA,
MOMCKAa TYyTEeH BBIXOJA W3 TJI00ATBHBIX JKOJOTHYECKHUX MpoOJeM ¥ 00eCTICUCHHUSI
nepexoja K yCTOWYMBOMY DPa3BUTHIO, PAIMOHAIILHOMY HCIIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYCHUH OMOJIOTMUECKUX 3HAHWM B IIEJIAX MMOBBIIICHUS
o0Ime KynbTypbl, €CTECTBEHHO-HAyYHOM TpPaMOTHOCTH, KaK COCTaBHOM 4YacTu
(YyHKIMOHATBLHOM TPaMOTHOCTU — OOydwaromuxcs, (opMupyeMoll Tmpu HU3YYCHHUH
OMOoJIOTHH;

MOHUMAHUE CYITHOCTH METOJOB TIO3HAHHWS, WCIOJB3YEMBIX B ECTECTBEHHBIX
HayKax, CITOCOOHOCTH HCIIOh30BaTh MOJydaeMble 3HAHUS IS aHau3a U OOBSICHCHUS
SIBJICHHM OKPYIKAIOIIEr0 MHUpa W MPOUCXOMAIINX B HEM W3MCHCHHM, YMCHHE JEnaTh
000CHOBaHHBIC 3aKIIOYEHUS Ha OCHOBE HAYYHBIX (DAKTOB M HMMEIONIUXCS JTAHHBIX C
IIEJIBIO TTOTYYCHUS JOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CAMOCTOSITETFHO UCTIOJIB30BaTh OMOJIOTHYECKUE 3HAHUS JJISI PCIICHUS
po0JIeM B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHWE IIEHHOCTH HAYYHOW JeATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIUBUIYATIBHO U B TPYIIIIE;

TOTOBHOCTH M CTIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TTOJYYEHHIO HOBBIX 3HAHWUW MO OMOJIOTHU B COOTBETCTBUH C >KU3HEHHBIMU
MTOTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yabTaTbl OCBOGHHUA YyueOHoro mpenmera «buomorus»
BKJIIOUAIOT:  3HAYMMBbIE AJi1 (POPMUPOBAHMSI MUPOBO33PEHUS 00YUAIOIIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIeHAyYHbIe MOHITHS, OTpa)karollue
[[EJIOCTHOCTh HAyYHOUM KapTUHBI MUpa U CIEUU(PUKY METOI0B TO3HAHHUS, UCIIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKax (BELLECTBO, DHEPIus, SBJICHHUE, MPOILECC, CUCTEMA, HAYUYHBIN
(bakT, IPUHIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEI0BAHUE,
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HaO0JI0/ICHHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHX), YHUBEPCAIbHbIC YUeOHbIE EHCTBUS

(mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIE, PEryJIsITUBHBIE), oOecIeynBaroIue
dbopmupoBanue (QYHKIMOHAIBHOM TPaMOTHOCTH M COLMAIBHOM  KOMIIETCHIIMU
oOy4Jaronuxcsi,  CrIoCOOHOCTh 00y4Jaronuxcsi UCIOJIb30BaTh OCBOCHHBIE

MCKIUCTUIUIMHAPHBIC, MHPOBO33PCHUYCCKHUC 3HAHUA W YHUBCPCAJIBHBIC y‘{C6HLIe
I[GﬁCTBPIH B IIO3HABATECIILHON U COHH&HBHOﬁ IMPAKTHUKC.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS
ba3oBble Jornyeckue 1eicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh IPU OCBOEHUM 3HAHUU MPHUEMBI JOTUYECKOTO MBIILJICHUS (aHAJIN3a,
CUHTE3a, CpaBHEHUSI, Ki1acCuUKaum, 0000IIEeHHs ), PACKPBIBATH CMBIC]T OMOIOTUYECKUX
MOHATUH (BBLACATh HMX XapaKTepHblE MPU3HAKH, YCTAaHABIMBATh CBS3U C JAPYTHMH
MIOHATUSIMU );

ONpPENENATh UENIH IEATEIbHOCTH, 3aJaBas apaMeTpbl U KPUTEPUHU UX TOCTHKECHHUS,
COOTHOCHUTB PE3YyJIbTAThI IEATEIIbHOCTHU C MOCTABICHHBIMU LESIMU;

MCII0JIb30BaTh OMOJOTUYECKHUE TOHATHUS 1J1s1 OOBCHEHUS (DAKTOB U SIBJICHUN YKUBOU
PUPOIBL;

CTPOUTH JIOTHUECKHE PacCyKIeHUsl (MHIYKTUBHbBIC, NTE€AyKTUBHBIE, IO aHAJIOTHUH),
BBISIBJIATH  3aKOHOMEPHOCTM M MPOTUBOPEYMS B PACCMAaTPUBAEMBIX  SIBJICHHUSIX,
(OopMyIMpPOBATh BHIBObI U 3aKIIOUYEHUS;

MPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX
CBA3EH M OTHOIIECHHI B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUHIA
Pa3HOTO POJIa, BBISIBIEHHBIX B PA3IMYHBIX MH(OPMAILIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH PEIICHHS MpPoOJIeMbl C YYETOM aHalW3a HMMEIOIIUXCS
MaTepHualbHbIX 1 HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESATENBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJITATOB
LEJISIM, OLICHMBATh PUCKHU TOCIIEACTBUMN ACSATEIbHOCTH;

KOOPJIMHUPOBATh U BBIMIOJHATH PA0OTy B YCJIOBHUSIX PEaJbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBHUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBaregabcKue 1eHCTBUA:

BJa/IeTh HABbIKAMHU Yy4eOHO-UCCIIEIOBATEILCKOM U MPOEKTHOM N1eATEIbHOCTH,
HaBbIKaMU pa3peleHus npo0ieM, CoCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOJIOB PEUICHUs IMPAKTUYECKUX 3a1ad, IPUMEHEHUIO Pa3JIMYHBIX METOJOB
IIO3HAHUS;

HCIIOJIb30BaTh PA3JIMYHbBIEC BUBI JIEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUSA, €T0
MHTEPIIPETALNU, TPEOOPA3OBAHUIO U MTPUMEHEHUIO B YU€OHBIX CUTYalUsIX, B TOM YHUCIIE
IPU CO3J]aHUH YYE€OHBIX U COI[UAIBHBIX TPOEKTOB;

(dopMupOBaTh HAy4YHBIM THUI MBILIUICHUSA, BJIaJE€Th HAYYHOU TEPMHUHOJIOTHEM,
KJIFOYEBBIMU MTOHATHUIMU U METOJAMHU;
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CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHOMN NEATEIbHOCTH
Y )KU3HEHHBIX CUTYyalUsX;

BBISIBJIATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U M aKTyaJIU3UpPOBATh 3a7a4dy, BbIIBUTATh
TUIIOTE3Y €€ pelIeHNs, HAXOAUTh apIyMEHTHI JUIs TOKA3aTEIbCTBA CBOMX YTBEPKICHUM,
3aJ1aBaTh MAPAMETPhl U KPUTEPUU PEILCHUS;

aHAJIM3UPOBATh NOJIYYEHHBIE B XO/I€ PEILICHUS 3a1a4l PE3YIbTAThl, KpUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIIOBUSX; 1aBaTh
OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT; OCYILIECTBIATH
LeJICHAIIPaBJICHHBIN TOMCK NIEPEHOCA CPEACTB U CLIOCOOOB JEMCTBYS B
po(heCCUOHATIBHYIO Cpeay;

YMETh TIEPEHOCUTh 3HAaHUS B IMO3HABATEIbHYI0O M MPAKTHUECKYIO 00J1IacTu
KU3HEICATEIBHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTeil; BbIIBUTaTh
HOBBIE HJIEU, IPEAJIAraTh OPUTHHAIIBHBIE MOJIX0/IbI U PELIEHUS, CTABUTh IPOOIEMBI U
3a/1a4d, JOMyCKAIOUIUE aTbTEPHATUBHBIC PELICHUS.

Pabora c nndopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX HMHPOpMalUU (TEKCTE Y4eOHOro
0COOUs1, HAYYHO-TIOMYJISIPHON JTUTEPATYPE, OUOJIOTHUECKUX CIIOBAPSX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax MaHHbIX, B IHTepHEeTE), aHaTu3upOBaTh HHPOPMAITAIO PA3TUIHBIX
BUJIOB W (OpM TIPEACTABICHHS, KPUTHYECKH OICHWBATh €€ JTOCTOBEPHOCTh U
HEMPOTUBOPEYHBOCTH;

(bOopMyIMpPOBATH 3aMPOCHl U MPUMEHSAThH Pa3TUIHBIC METOJIBI TIPH TTOWCKE U OTOOpE
ouosiornyeckoi nHGopmaru, He0OXOAUMOM JJIs1 BEITIOJIHEHUST yU€OHBIX 3a/1a4;

IPUOOPETATh OIBIT UCTIOIB30BAHMS WH()OPMAITMOHHO ~-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMUHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENLHO BHIOMPATHh ONTUMAIIbHYIO ()OpMY MPECTaBICHUS OMOJIOTHYECKOM
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTOE);

WCITIOJIb30BaTh HAYYHBIHN SI3bIK B KaU€CTBE CPEACTBA MpU paboTe ¢ OMOIOTHIECKOM
uHdopMaIuei: MPUMEHATh XUMUYECKHUe, (DU3NYECKUEe W MATeMAaTHYeCKHUE 3HAKU U
CHUMBOJIBI, (hOpMYJIbl, a00OpEBUATYPY, HOMEHKIIATYPY, UCII0JIb30BaTh U TPE0oOpPa30BLIBATH
3HAKOBO-CHMBOJIMYECKHE CPEJCTBA HATJISTHOCTH;

BJIAJICTh HaBBIKAMH PAaCHO3HABAaHWS W 3aIIUTHl WH(POpMaIuy, WHPOPMAITMOHHOM
0€30I1aCHOCTH JTUYHOCTH.

KoMMyHMKaTHBHBIE YHUBEpPCcAJIbHbIe YyUeOHbIe JeCTBUA OuieHne:
OCyHICCTBJIITh KOMMYHHUKAIIUX BO BCEX C(l)ean JKU3HU, AKTUBHO Y4YaCTBOBA4THb B

JMAJIOTe WIM TUCKYCCHH TI0 CYIIECTBY 00CYK/1aeMOi TeMbI (yMEHHUE 3a/1aBaTh BOTPOCHI,

BBICKA3bIBATL CYXXKACHUA OTHOCHUTCIILHO BBIITIOJHCHUS HpezmaraeMoﬁ 3aadiu,
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YUUTBHIBATh UHTEPECHI M COTTIACOBAHHOCTH MO3UIIMNA APYTUX YIACTHUKOB JUAJIOTA WU
JMCKYCCHUN);

pacro3HaBaTh HeBepOaIbHbIE CPEJICTBA OOIIEHUS, TOHUMATh 3HAYCHHUE COLUATBHBIX
3HAKOB, MPEINOCHUIOK BO3HMKHOBEHHS KOH(MIUKTHBIX CHUTyalldi, yMEThb CMsr4aTh
KOH(JIUKTHI U BECTH IIEPETOBOPHI;

BJAQIETh PA3IUYHBIMU CcrocobamMu OOIIEHHS M B3aMMOJICHCTBHS, TOHHUMATh
HaAMEPEHUs IPYTUX JIOZACH, MPOSIBISTh YBAKUTEIBHOE OTHOIICHHUE K COOCCEHUKY U B
KOPPEKTHOH opme PopMyTupOBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPEZCTB.

CoBMmecTHasI 1eATEIBHOCTD:

NOHMMATh U UCTIONIb30BaTh IPEUMYIIECTBA KOMaHHOW U MHIMBUyaJIbHOU paOOThI
IpU peuieHnH OUOJIOTHMYECKOl MpoOieMbl, 000CHOBBIBATh HEOOXOUMOCTh IPUMEHEHHUS
IpyNMoBbIX (JOPM B3aUMOJCHCTBUS MPU peUIeHUH yueOHOM 3a/1auu;

BbIOMpATh TEMATUKY U METO/bl COBMECTHBIX AEHCTBUIM € yUETOM OOLIUX HHTEPECOB
Y BO3MOKHOCTEN Ka)KAO0Tr0 WieHa KOJIJICKTUBA;

IPUHUMATH LIEJTM COBMECTHOM JESATENIbHOCTH, OPTaHU30BbIBATh U KOOPIAUHUPOBATH
JEHCTBUS 10 €€ JOCTHXKEHUIO: COCTABIIATH IJIaH NEUCTBUMN, paCIPEENIITh POIH C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJ1aTh PE3yJIbTaThl COBMECTHOM PabOThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAJa M KaXXJIOTO yYaCTHHMKAa KOMaHIbl B OOIIMii
pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

npeaiaraTb  HOBbIE TMPOEKThI, OLIEHWBATh WJEHM C MO3UWLIUH  HOBHU3HBI,
OPUTMHAJILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh NO3UTUBHOE CTPATETMUECKOE MOBEIECHUE B Pa3IMUHBIX CUTYalLUsX,
IPOSIBIISATE TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHBbIe YHHBepPCaJIbHbIE YUeOHbIe 1eiicTBUA CaMoopranu3amus:

WCITI0JIb30BaTh OMOJIOTUYECKHE 3HAHUSA JIJIS BBISIBIICHUS MPOOJIEM U WX PEIICHUS B
KU3HCHHBIX M YIYCOHBIX CUTYaIIUSIX;

BBIOMPATh HA OCHOBE OMOJOTUYECKUX 3HAHU 1EJIEBbIC M CMBICIIOBBIE YCTAHOBKHU B
CBOUX JICHCTBUAX U MOCTYIKAaX MO OTHOIICHUIO K KUBOW MPUPOJIC, CBOEMY 370POBBIO U
3I0POBBIO OKPYIKAIOIIINX;

CaMOCTOSATENILHO  OCYIIECTBIIATh IMO3HABATEIBHYIO JIEATEILHOCTh, BBISBIISTH
npoOiemMbl, CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOMN
NEATETLHOCTH U KU3HCHHBIX CUTYAIUSX;

CaMOCTOSATEILHO COCTABIIATH IJIaH PEIICHUS MPOOJIEMBI C YIETOM NUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W MIPEANOYTCHHI; TaBaTh OIIEHKY HOBBIM
CUTYaIHSIM;

pacCIIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUI; 1eJIaTh
OCO3HAHHBIN BBIOOD, aPTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;
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OLICHUBATh NPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (DOPMUPOBAHHUIO M MPOSIBICHUIO IIUPOKOU SPYAUIMH B Pa3HBIX
o0JacTaxX 3HAHUM, IMOCTOSHHO TIOBBINIATH CBOM 00pa30BaTENbHBI M KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISAM;

BJIQ/ICTh HABBIKAMHU TO3HABATENbHON pEeIEKCUM KaK OCO3HAHUSA COBEPIIAECMBIX
JNEUCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIOJIB30BATH
npuEMBbI pedIEeKCHH JIJIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOT'O PELIECHUS;

YMETH OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTHUBBI M ApTYMEHTHI IPYTUX PH aHAJIN3€E PE3YIIBTATOB ACATEIBHOCTH.

IIpunsitue cedst u Apyrux:
MPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTAaTKH U IOCTOMHCTBA,;
MIPUHUMATH MOTUBBI M apTYMEHTBI APYTUX MPU AHATU3E PE3YJIBTATOB ACATECIIBHOCTH;
MpU3HABATh CBOE MPaBO U MPaBO APYrUX Ha OIMIUOKHU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOro YeIOBEKA.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynabTaThl ocBoeHHs Mporpammbl COO mo 6uonoruu Ha 6a30BOM
YpOBHE BKIIIOUAIOT crnernuduyeckue s ydeOHoro mpeamera «buosiorus» HaydHbIE
3HAHUS, yMEHUS U CTIOCOOBI IEUCTBUI 110 OCBOCHUIO, UHTEPITPETAIINH U MPEOOPa30BAHHIO
3HAHUU, BUJIBI JEATEIBHOCTU IO MOJIYYEHUI0 HOBOTO 3HAHUS U NMPUMEHEHUIO 3HAHUU B
Pa3IMUHBIX YYEOHBIX CHUTYyalUsX, a TaKXKEe B pPEaIbHBIX >XU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C Ouosiorueid. B mporpamme mpeaMeTHbie pe3ysibTaThl MPEACTABICHBI MO
rojiam oOy4eHusl.

[IpeameTHbIE pe3ynbTaThl OCBOEHUs yueOHoro npeameta «buonorus» B 10 kiaacce
JOJDKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAYYHOTO 3HAHUSI
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa W HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUCKUX U 3apyOeKHBIX YUEHBIX -
OMOJIOTOB B pa3BUTHE OMOJIOTHH, PYHKITMOHAIBHON TPAMOTHOCTH Y€JIOBEKA JIJISl PEIICHUS
KU3HEHHBIX 3a]1ay;

YMEHHUE PACKPHIBATHh COJIEpPKAHUE OMOJIOTHYECKUX TEPMUHOB WM TOHSTHUH: JKU3HB,
KJIETKa, OpraHu3M, MeTa0osin3M (0OMEH BEIIECTB U MPEBPAIICHUE YHEPTUN), TOMEOCTAa3
(camoperynsiius), YpOBHEBas OpraHu3alisi >KUBBIX CHCTEM, CaMOBOCIIPOU3BEICHUE
(periponyKiiusi), HaCJAEACTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3JlaraTh  OWoJIoTUYecKHe Teopuu  (KJIeTOoYHas, XPOMOCOMHas,
MYTAalMOHHAs, LIEHTpaIbHAas J0rMa MOJIEKYJIsipHOM Ouosiorun), 3akousl (I'. Menaens,
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T. Moprana, H.1. BaBuiioBa) u ydenus (0 neHTpax MHOT000pa3us U MPOUCXOKICHHUS
KylIbTypHBIX pactenuit H.W. BaBunoBa), onpenensite TpaHUIbl UX NMPUMEHUMOCTH K
YKUBBIM CUCTEMaM;

yMEHHUE BIJAJIETh METOJaMH HAy4YHOr'O MO3HAaHUA B OuoJOTMU: HaAOIIOJEHUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOIECCOB M SIBICHHM, OpraHu3alus W MpPOBEICHUE
OMOJIOTUYECKOTO JKCMEPUMEHTA, BBIJBMKEHUE TUIIOTE3bl, BBISIBICHHE 3aBUCUMOCTH
MEXIYy HCCIEAYyEeMbIMU BEIUYMHAMHU, OOBSCHEHHWE TIOJYYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATHUM, TEOPUM U 3aKOHOB, YMEHHUE JieJlaTh BBIBOJbI Ha
OCHOBaHMUH MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICNATh CYIIECTBEHHBIE TPU3HAKK BUPYCOB, KIETOK MPOKAPHUOT U
9YKapHOT, OJTHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB:
oOMeHa BeIleCTB U MPEBpPAIlEHUsS] SHEPTUM B KIIETKE, (POTOCHHTE3a, MIACTHUYECKOTO U
HPHEPreTUYECKOro OoOMeHa, XEeMOCHMHTEe3a, MMHTO3a, MeWo03a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHU S, MHIUBUYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3);

yMEHUE TPUMEHSATHh TOJYYCHHbIC 3HAHUA i1 OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUH, JIJISl IPUHSTHS MPAKTHUYECKUX PEIICHUI B ITOBCETHEBHOM KU3HU C
1eIbI0 o0ecredeHus: 0€30MacHOCTH CBOETO 3/I0POBbS M 3/I0POBbSI OKPYKAIOIINX JIIOJICH,
COOJIIOJIEHUST HOPM TPaMOTHOTO TIOBEJCHUSI B OKpYyXalolled MPUPOTHON cpene,
MOHMMaHUE HEOOXOAMMOCTH HCIOJB30BAHUS JOCTHXKEHUW COBPEMEHHOW OHOJIOTHH U
OMOTEXHOJIOTUM JIJISl pAallMOHATILHOTO TPUPOIONIOIB30BAHUS;

YMEHHUE peIllaTh JJIEMEHTAPHbIE TeHETUYECKHE 3aJladyil Ha MOHO- U JUTHOPUIHOE
CKpelIMBaHue, CIEIJICHHOE HAaCIeJOBaHUE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO
CKpEITUBaHUA JIJIs Ipe/ICKa3aHus HAacIeA0BaHUs MPU3HAKOB Y OPraHU3MOB;

YMEHUE BBITMOIHSATH JIA0OPATOPHBIC U MPAKTHYECKUE pabOThI, COOMIOAATH MpaBUiia
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTHYECKHM  OIEHWBAaTb W  HUHTEPIPETHPOBATH  HHGOPMAIIHIO
OMOJIOTUYECKOTO COACPIKaHUsS, BKIIOYAIONIYIO MCEBIOHAYYHbIC 3HAHUS U3 Pa3TUYHBIX
HMCTOYHUKOB (CpelcTBa MAacCOBOM HH(pOpPMALUM, HAYYHO-TIOMYJISIPHBIC MaTEpUaIb),
OTUYECKUE AaCMEeKThl COBPEMEHHBIX HCCICOBAaHWW B  OWOJIOTHH, MEIUIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIE COOOIEHUs, 0000IIas
OMOJOTUYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUIHBIN anmapaTt OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS yueOHOoTO npeameTa «buonorus» B 11 kiaacce
JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUHN O MECTE U POJIU OUOJIOTUU B CUCTEME HAYUYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAayYHOH KapTHUHBI
MHUpPAa M Hay4YHOTO MHPOBO33PEHHUS, O BKJIAJAE POCCUICKUX U 3apyOeKHBIX YYEHBIX -
OMOJIOTrOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHAILHOM TPAaMOTHOCTH Y€JI0BEKA JJIs1 pELICHMUS
YKU3HEHHBIX 337124,
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YMEHHUE PaCKphIBATh COJEPKaHME OMOJOTHYECKUX TEPMUHOB W TIOHATHHA: BU]I,
MOMYJSAINSA, TEHOMOHA, OHBOJIOIMS, IBIKYyIIHE CHIbl ((pakToOpbl) HIBONIOINUH,
MPUCIIOCOOTIEHHOCTh ~ OPTaHU3MOB, BHJI000pa30BaHHE, OSKOJIOTHYECKHE (PaKTOPHI,
HKOCHUCTEMA, MPOJYIEHTHI, KOHCYMEHThI, PEAYLIEHThI, LIEH MUTaHUS, IKOJIOTUYECKas
nupamua, OuoreoreHos3, ornocdepa;

YMEHHE HW3JIaratb OMOJIOTHYECKHE Teopuu (dBojroinmoHHass teopus Y. JlapBuHa,
CHUHTETUYECKass TEOpHUs OHBOJIOIMHU), 3aKOHBl W 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxoactBa K.M. Bbapa, yepenoBaHus TJIaBHBIX HampaBieHWM W myTed sBostonuu A.H.
CeepuioBa, yuenus o Ouochepe B.M. Bepnajackoro), ompenensitb TpaHUIBI HUX
MPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHUE BJIAJIETh METOJIaMH HAyYHOTO TMO3HAHUS B OWOJOTUHU: HAOIIOJEHUE U
OTHMCAHUE >KUBBIX CHCTEM, IMPOIECCOB U SBIICHUW, OpraHU3alus U TMPOBEJCHHE
OMOJIOTMYECKOTO AKCIEPUMEHTA, BBIJBW)KCHUE TUIOTE3bl, BBIABICHUE 3aBUCUMOCTHU
MEXJy HUCCIEAyeMBbIMU BEJIMYUHAMHU, OOBSICHEHHWE TMOJYyUYECHHBIX PE3YyJbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TEOPUA W 3aKOHOB, YMEHHE JeiaTh BBIBOJBI HA
OCHOBAHUHM MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUSI OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, TMOMYJISIIUNA, TPOAYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OWUOIrEOIICHO30B U
HKOCHCTEM, OCOOEHHOCTHU TPOILIECCOB: HACIEICTBEHHON M3MEHYMBOCTH, €CTECTBEHHOIO
otOopa, BU1000pa30BaHUsl, MPUCTIOCOOTICHHOCTH OPTaHU3MOB, JIEHCTBUS SKOJOTUYECKUX
(GbakTOpOoB Ha OpraHU3Mbl, NEPEHOCa BEIIECTB M TMOTOKA JHEPIHMH B IKOCUCTEMAX,
AHTPOIIOTCHHBIX U3MEHEHHUI B DKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOreoXMMHUYECKUX IUKIIOB B Onocdepe;

yMEHUE TPUMEHATHh TIOJyYCHHbIE 3HAHUA A OOBSCHEHUS OHOJOTUYECKUX
MIPOIIECCOB U SABJICHUH, JIJISl IPUHSTHS MPAKTHYECKUX PEIICHUH B MTOBCEIHEBHOMN KU3HU C
LEeIb0 oOecneyeHus: 6€30MaCHOCTH CBOETO 37I0POBBS U 3J0POBbs OKPYXKAIOLIUX JIOEH,
COONIOJIEHUST HOPM TPaMOTHOTO TIOBEACHUS B OKpYXKaroUledl NpUpPOAHOU cpefe,
MOHMMAaHUE HEOOXOAUMOCTH UCTIOJb30BAHUS JOCTUKEHUN COBPEMEHHOU OMOJIOTHU JIJIst
PalMOHAIBHOTO MPUPOIOTI0JIH30BAHMUS;

YMEHHUE pellaTh dJIEMEHTApHbIe OHOJIOTHYECKHE 3aJayd, COCTaBJSATh CXEMBbI
MEPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUsA);

YMEHUE BBIMOJIHATH JIA0OPATOPHBIC U MPAKTHUYECKHE PAa0O0ThI, COOJIIOIATh TTpaBuiIa
pu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE  KPHUTHYECKH  OIICHMBAaTb H  WHTEPHPETUPOBATH  HMH(POPMAIUIO
OMOJIOTUYECKOTO COJACPIKAHUS, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS U3 PA3JTHMYHBIX
WMCTOYHUKOB (CpeIcTBa MacCcOBOM HMH(pOpMANUM, HAYYHO-TIOMYJISIPHBIE MAaTepuabl),
paccMaTpuBaTh TJI00ATBHBIE KOJIOTMYECKHE MPOOJIEeMbl COBPEMEHHOCTH, (POPMUPOBATH
M0 OTHOIIEHHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHMs, 000011as
OMOJIOTMYECKYI0 MH(POPMALIMIO M3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO HMCHOJB30BATh
NOHSATUUHBIN anmapar OUOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmMmenosanne
Ne KomiiecTso OCHOBHBIE BUJIBI ACATECIHHOCTH
pa3zieoB U TEM [IporpammHOe comepikanme
/11 4acoB 00yJaroImmxcs
y4eOHOTr o MpeMeTa
Tema 1. buoJsiorusi Kak Hayka

1.1 |Buonorus B cucreme 1 Buonorus kak Hayka. CBsasu Ouonorun ¢ [PaCKpbIBaTh COEPKAHUE TCPMUHOB U
HAYyK 00IIIECTBEHHBIMH, TEXHUYECKUMHU 1 [HOHATUHU. HAyYHOC MUPOBO33PCHHUC,
JIPYTMIMH €CTECTBEHHBIMH HAyKaMH, Hay4yHas KapTUHA MUpPa, HAYYHBIA METO/I,
bunocobueil, peurHeii, STHKO, §?H0T63a, Teopus, gIGTOI[BI HCCIICIOBaHUS.
. apaKTepU30BaTh OMOJIOTHIO KaK HAyK
ACTETUKOM U TipaBoM. Potk Orosioruu B PAKTCPH30 OJIOTHIO YKy, e
. . [MECTO M pOJIb CPEIN IPYIUX €CTECTBEHHBIX
GhopMUPOBAHUM COBPEMEHHON HAYIHOM
Hayk. [lepednciisiTs pa3aeinsl OMOJIOTHH B
KapTUHBI MHpa. CucTeMa OHOJIOTHYECKUX
COOTBETCTBHE C 0OBEKTAMU U3YUECHUSI.
HayK. .
Ha3zpiBaTh BaXKHEWIIME OTpacau
/lemoncmpayuu: .
P 4 I'M OMOJIOTUYECKUX 3HAHUH U 3a]]a4M, CTOSIIINE
opmpemui: Y. JlapBun, I'. Menaenp .
PP Hapsus, ACIE, nepen ouonorueit XXI B.
H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.
Tabnuyvl u cxemwvl:. «MeTonpl TO3HAHUS
YKUBOW IIPUPOIBY
1.2 1

MeToabl NO3HAHUS
YKABOM TTPUPOIBI

MeToabl MIO3HAHUS KUBOU ITPUPOIBI
(HabnrogeHue, HSKCIIEPUMEHT, OMMCaHUE,
n3MepeHue, Kiaccudukanus,
MOJICTUPOBaHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

lemoncmpayuu:

PackpbiBaTh coepkaHUE TEPMUHOB U
[MOHSATUI: HAYYHBIA METOJI, METOIbI
MCCIICIOBAHMS.

XapaKTepu30BaTh OCHOBHBIE METO/IbI
[MO3HAHUS KWBOU MPUPOBI: HAOIIOACHUE,

OKCIICPUMCHT, OITMCAHHUEC, U3MCPCHUC,
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Tabnuywvl u cxemol: «MeTOABI TO3HAHUS
YKABOW IPUPOIBI».

Vlabopamophule u npakmuueckue
pabomut:

[Ipaktruueckas pabora Ne 1.
«Mcnonb30BaHUE pA3IUYHBIX METOJOB MIPU
M3Yy4eHUU OMOJIOTUYECKUX OOBEKTOBY

KJIacCU(pUKaIUs, MOJCIUPOBAHUE,
CTaTUCTUYECKasi 00padOTKa JaHHBIX

I1Toro yacos mo teme

2

Tema 2. ’/KuBble cucTeMbl U

HX OpraHm3anus

2.1

buonornueckue
CHUCTEMBI, TPOLIECCHI
1 X U3YYECHUE

1

JKusble cucteMbl (OMOCUCTEMBI) KaK
MpeaMeT U3yUeHHs] OMOJIOTHH.
OTauyme KUBBIX CUCTEM

OT HEOPTaHWYECKOU MPUPOLBI.
CBoiicTBa OMOCHUCTEM U UX
pasHooOpasue.

YPOBHH OpraHU3aIMN OMOCHCTEM:
MOJIEKYJISIPHBIN, OpraHOUHO-
KJICTOYHBIN, OPraHU3MEHHBIN,
MOMYJISIITUOHHO -BUOBOM,
HKOCHUCTEMHBIN (OMO-T€OIEHOTHYECKUH),
ounochepHbIil.

Hayku, nzy4datoiyue OMOCUCTEMBI
Ha Pa3HBIX YPOBHSIX OpraHU3aIUU.

lemoncmpayuu:
Tabauywvl u cxemor: «OCHOBHBIC

MIPU3HAKHU KU3HN», «YPOBHU

PackpbiBaTh coiepKaHue TEPMUHOB U
MMOHSATHI: CHCTeMa, OMOJIOTHYECKas
CHCTEMA, SJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA JKMBBIX CUCTEM,
00MEH BEIlIECTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACJICACTBEHHOCTb,
W3MEHYUBOCTb, Pa3APAKUMOCTb,
SHEPro3aBUCUMOCTh, YPOBHU
OpraHu3aluy KU3HU (OMOCUCTEM).
XapaKkTepu30BaTh MTPUHIIUIIBI
OpraHu3aluu OMOCHUCTEM: OTKPBITOCTD,
BBICOKAsl YIIOPSIHOYECHHOCTb,
CaMOpPETYJISILUS, UEPAPXUYHOCTD.
[IepeunciisaTh yHUBEPCAIIBHBIE CBOKWCTBA

YKUBOT'O: €UHCTBO XUMHUUYECKOTO
COCTaBa, pa3apaKuMOCTh, IBHKEHHE,

TrOMCOCTa3, pOCT U PAa3BUTHC,
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OpraHM3alMU )KUBOU NpUpoAs». Moaensb
Mosekynsl JJHK

HACJIEJICTBEHHOCTh, H3MEHYUBOCTD,
ABOJIIOLMS (TTPUCTIOCOOICHUE K
M3MEHSIOIUMCS ycToBusaM). [IpuBoauTh
MpUMEPBI OMOCHUCTEM Pa3HOTO YPOBHS
OpTraHHU3aIK U CPABHUBATH MPOSIBICHUS
CBOICTB JKMBOT'O Ha Pa3HbIX YPOBHSIX.
XapaKkTepru30BaTh OCHOBHBIE MPOLIECCHI,
npoTeKarolue B OnocucremMax: oOMeH
BELIECTB U MIPEBPALLEHUE SHEPTUH,
CaMOBOCITPOU3BEICHUE, CAMOPETYJISALINA,
pa3BHUTHE.

CobnronaTs npaBuiia OEpeKHOrO
OTHOIICHHUS K )KUBOU MPUPOAE

1Toro yacos 1mo reme

1

Tema 3. XumnuecKuii COCTaB M CTPOCHUE KJIETKHU

3.1

XMMUYECKUU COCTaB
KJIeTKu. Boma n
MHUHEPAJIbHBIE COJIA

1

XHUMHUYESCKUH COCTaB KIETKH. XMMHUYECKHE
PJIEMEHTBI: MAKPOAJIEMEHTHI,
MUKPO3JIEMEHTHI.

Bonaa u MunepanpHble BeniectBa. OyHKIUA
BOJIbl | MUHEPAIBHBIX BEIIECTB B KJIETKE.
[TopnepkaHue OCMOTHYECKOTO OajiaHca.
emoncmpauuu:

{uaecpammsl.: «Pactipenenenue
XUMHYECKHUX DJIEMEHTOB B HE)KHBOM
npupoae», «PacnpeneneHne XuMuIeCKux

PackppIBaTh cofiepyKaHe TEPMUHOB U
MOHSATHI: 2JIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaJTbHBIC BEIIECTBA, MOJICKYJIA BOBI
KaK JUTOJb, BOJIOPOIHBIE CBSI3H;
ruApoduIbHBIC U THAPOGHOOHBIC BEIECTBA.
Jloka3pIBaTh €IUHCTBO JIEMEHTHOTO
COCTaBa Kak OJHO U3 CBOMCTB JKUBOTO.
PacripenensiTh XUMHUECKHE 3JIEMEHTHI 110

rpymnmnam B 3aBUCUMOCTH
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AJIEMEHTOB B *KUBOU nipupoe». Tadbauust u
cxemwt: «Ilepuoanueckas Tabmura
XUMHUUYECKUX IJIEMEHTOBY, «CTpoeHue
MOJIEKYJIbI BOJIBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA B
OPraHU3MC; XapaKTCPHU30BaAThb POJIb
OTACJIbHBIX 3JICMCHTOB.

BrIaBISITH CBiA3b MCIKOY COCTaBOM,
CTPOCHUCM MOJICKYJIbL XUMHUYECCKOI'O
COCOAHMHCHUA U CT'O CI)YHKI_[I/IHMI/I B KJICTKC

3.2 |penxu. Coctas u PackppiBaTh conep:kaHue TEPMUHOB U
CTpOEHHUE OEJIKOB benku. CoctaB u cTpoeHHe OEJIKOB. MOHATHI: OEJIKH, TOJIUMEPHI, MOHOMEPBHI,
AMUHOKHUCIIOTBI - MOHOMEPBI OEJIKOB. AMHHOKHCJIOTBI, IICIITH/THAA CBA3b,
He3zameHuMble 1 3aMEHUMBIE MOJIMIICTITH, ICHATYPaLHsl.
aAMHMHOKHCIIOTBI. AMUHOKHUCIIOTHBIM cOCTaB.[XapaKTePU30BaTh OEJIKU KakK KiIace
VPOBHU CTPYKTYpPHI GEIKOBOM MOJIEKYJIBI  [OPTAHUYECKUX COCTHHEHHUM,
(mepBUYHas1, BTOpUYHAs, TPETUUHAS U KJIACCU(DULUPOBATH MX 10 CTPOEHHIO
YeTBEPTUYHAS CTPYKTYpa). XuMuueckue ((MI0OymapHbIe U GUOPUIIAPHEIE OCNKH),
cBoiicTBa OenkoB. buonoruueckue [EPEYMCIIATE M XapaKTEPU30BaTh QYHKIIMU
Gyukuuy 0enkoB. Jemoncmpayuu: 0esKoB
Taonuuyst u cxemwr: «KCTpOEHUE MOJIEKYJIBI
Oenkay.
Oobopyoosanue: CBETOBO MUKPOCKOTI,
MUKpOIpenapaThbl
3.3 DepMeHTHI - depMeHTHI - OMOJIOTHYECKIE PackpbIBaTh co/iep:KkaHNE TEPMUHOB U
Onosoruyeckue KaTajan3aTophl. MOHSATHM: (PEPMEHTHI, aKTUBHBIN IIEHTD,
KAaTaJIN3aTOPbI Crpoenue pepMeHTa: aKTUBHBIN LIEHTP,  |cyOcTpaTHas cnenuuyHOCTb,

cyOcTpaTHas crienu(puIHOCTb.
KodepmenTsl. ButramuHsI.
OTanuust GepMEHTOB OT HEOPTAaHUYECKHUX

KAaTaJIN3aTOPOB.

KO(EPMEHTHI, OETKNU-aKTUBATOPHI U
OEJIKU-UHTUOUTOPBI.
Yka3bpiBaTh OTINYHS (EPMEHTOB OT

HCOPIraHMYCCKNX KaTaJln3aTOpPOB.
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lemoncmpayuu:

Tabnuyst u cxemvi: «CtpoeHue GepMeHTa.
Obopyoosanue: 000pyI0BaHUE JITIS
MpOBeICHUS HAOIOICHUN, U3MEPEHUI,
HKCIIEPUMEHTOB. Jlabopamophuie u
npakmuueckue paoomol:

JlaGopaTopHas pabota Ne 1. «3yuenue
KATaJIMTUYECKON aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMIIIa3bl WK KaTaaa3bl)y»

OOBACHATH POJb GEPMEHTOB B
(YHKIITMOHUPOBAHUU )KUBBIX CHCTEM, B
POMBIIIJIEHHOCTH, B METULIHE, B
[HOBCEIHEBHOM JKM3HU YEJIOBEKA

3.4

VrieBonasl. JInnuabl

YTi1eBoibl: MOHOCAXapu bl (TJII0K03a,
pub03a 1 1e30Kkcupru003a), TUCcaxapuabl
(caxapo3a, JJakT03a) U TOJIMCaXapUJIbl
(kpaxmall, TJIMKOTEH, LEeJTI003a).
buonornuecknue GyHKIIUU YTIIEBOOB.
Jlunuasl: Tpurauuepuabl, GochOIUITHIbI,
CTEpPOUIBI.

[" unpoguinbHO-TUAPOGOOHBIE CBONCTBA.
buonornueckue GyHKIUU JIUTUIOB.
CpaBHeHHE yTII€BOI0B, OEIKOB U JIMITUI0B
KaK ICTOYHHUKOB SHEPTHUH.
emoncmpavuu:

Tabnuysl u cxemol: «YTIEBOIBDY,
«JIummaeny.

Obopyoosanue: 000pyI0BaHUE

PackpbIBaTh cofiepKaHHe TEPMUHOB U
MOHSTUMN: YTJIEBOJIbI, MOHOCAXapHU/Ibl,
caxapuibl, MOJIMCaXapuabl, TIIOK03a,
pubo3a, ne30kcupud03a, caxaposa,
1aKT03a, MaJbTO3a, LEJII0JI03a
(k1eTdaTka), Kpaxmai, MIIMKOTEH; JIMITUIbI,
TPUTIUIIEPUABI (KUPBI, Maciia),
dbochonmunupl, CTEpOUIbIL.
XapakTepru30BaTh yrieBOIbI, TUMHIbI KaK
KJIACC OPTaHUYECKUX COCTMHEHUI.
KrnaccuuuupoBath yrieBobl U JIUITHbI
M0 CTPOCHUIO; IEPEUUCIATHh (PYHKITUN
YTJI€BOJOB U JTUITUIOB.

CxemaTHuecku n300paxarb CTPOCHUE
MOJICKYJI YTIIEBOJIOB, IUTTHIOB
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TS IPOBEAEHUS HAOJIIOICHUI, N3MEPEHU,
DKCIIEPUMEHTOB

3.5 HyknenHoBbie Hyxkneunossie kucnorsl: JJHK n PHK.
KUCIOThl. ATD HykneoTupl - MOHOMEpBI HYKJIEMHOBBIX

kucnot. Crpoenue u Gpynkuun JJHK. PackpbIBaTh cofiep:KaHue TEPMUHOB U

Crpoenne u pynxkuun PHK. ATO: TOHATHIA: JIe30KCHPUOOHYKIICMHOBAS

ctpoenue u Gpyukuuu. [Jemoncmpayuu:  |kucnora (JJHK), puboHyKnenHoBas

I opmpembl: I[)K Yorcon, @. KpI/IK, M. KUCJIOTAa (PHK), HYKJICOTH/]I,

YI/IJIKI/IHC, P. CDpaHKJIHH. [MOJIMHYKJICOTUAHAS LCIb

Taonuyst u cxemol: (MOMMHYKJIEOTH]T), KOMILUIEMEHTAPHOCT,

«Hyxneunosbie kucnotsr; [JJHK», ¢yuxuuu JJTHK (xpanenue u nepenaya

«buocunTes 6enka», «CTpoeHHre MOJEKYJIblHACIEACTBEHHONH HH(GOPMALIMHN ); BUIEI

ATOD». PHK (uHpopmanrionHas, TpaHCIOPTHAS,

Oobopyoosanue: CBETOBO MUKPOCKOTI, pubocoManbHas); anenosuHTpudocdar

MHKpONpEnapaThbl (AT®), makposprudeckas CBsI3b.
XapakTepu3nupoBaTh HyKJIECHHOBBIC
KHUCJIOTHI KaK XUMUYECKUE COCTMHEHUS U
HOCHUTEJIA HACTEACTBEHHON HH(POPMAIIUH.
OTMeuyaTh 0COOCHHOCTHU CTPOCHUS MOJIEKYJI
HykiaenHoBbIX kucioT (JJHK, PHK) u AT®.
CxeMaTu4ecku n300pakaTh CTPOCHUE
HYKJICOTUI0B, MOJIEKYJI HYKJIEUHOBBIX
kucioT, ATO

3.6

Hcropust 1 METOIBI
W3YUYEHHUS KIIETKH.
Kiierounas teopus

[{utonorus - Hayka o kinetke. Kinerounas
TEOpUs - PUMEP B3aUMOACHUCTBUS UIIEH U

(haKTOB B HAYYHOM MO3HAHUM.

PackpbiBaTh coepKaHue TEPMUHOB U
MMOHSATHM: KJIETKA, [IUTOJIOTUS; PACKPHIBAThH
COJZICpKaHUE TTOJIOKECHUN KJIETOYHOMU

TEOpHUH.
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MeTobl U3y4eHUs KIETKHU.
lemoncmpayuu:

Iopmpempui:

A. JleBenryk, P. I'yk, T. [lIBaHH,

M. lInetinen, K. bap, P. Bupxos.
Ooopyoosanue: CBETOBO MUKPOCKOT,
MHUKPOTIPENapaThl PACTUTEIbHBIX,
PKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK;
PUCYHKHU C MUKPOGOTOrpapusiMu KIETOK,
MOJTyYEHHBIE C TIOMOIIBI0 CBETOBOIO U
PIEKTPOHHOTO MUKPOCKOIA

[lepeuncisTh 1 XapaKTEPU30BaTh
OCHOBHBIC METO/IbI U3YICHUS KIICTKH:
(PUTOTOBIIEHUE CPE30B, OKPAIITUBAHUE,
MUKPOCKOIIUPOBAHHE,
eHTpU(DYTUPOBAHKE, KYIbTUBHPOBAHHE
KJICTOK M TKAHEH )

3.7

Kietka
KaK I1eJIOCTHAs
JKMBas CUCTEMA

KileTka Kak 1eJI0CTHas KUBasi CUCTEMA.
OO01Me NpU3HAKK KIETOK: 3aMKHYyTast
HapyxHasi MeMOpana, moJiekyibl JIHK kak
FEHETUYECKUH anmnapar, CHCTEMa CUHTE3a
Oenka. TUMbl KJIETOK: dyKapuOoTHIECKast U
npokapuoTudeckas. OCOOEHHOCTH
CTPOEHUS TPOKAPUOTUUECKOUN KIIETKHU.
Kinerounas crenka Oakrepuit. CtpoeHue
PYKapUOTUYECKOU KIeTKH. OCHOBHBIE
OTJINYMS PACTUTEIBHOU, )KUBOTHOU U
rpudHO KIeTKu. [ToBepXHOCTHBIC
CTPYKTYpHI - KJIETOYHAsI CTEHKA,
TJIMKOKAITMKC, UX (PYHKITUH.
[[1azmatuueckas MemOpaHa, ee CBOMCTBA U

(GYHKIHU.

PackppIBaTh cofiepyKaHue TEPMUHOB H
MOHATHI: KIETKA (DyKapHUOTHUYECKAs,
MPOKApPUOTHUYECKAS), TTa3MaTHIECKasT
MeMOpaHa (I1a3mMaieMMa), TIIMKOKAJIHKC,
TPAHCTIIOPT BENIECTB (TTAaCCUBHBIM,
AQKTUBHBIN ), SHAOIHUTO3 ((haromuTos,
MUHOITUTO3), K30IMUTO3, KIETOYHAs
CTEHKA, HyKJICOU/I.

CpaBHUBaTh MEX]y COOOi
DYKAPUOTHUECKHUE U MPOKAPUOTHUCCKHE
KJIETKH; OTMEUYaTh CXOJICTBO U Pa3JINYUs B
CTPOCHUH KIJIETOK OaKTepui, )KHBOTHBIX,
pacTeHui u rpudoB
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lemoncmpayuu:

Ilopmpemoui: A. JleBenryk, P. I'yk,

T. [lIBanH, M. llInennen, K. bap,

P. Bupxos.

Taoauywt u cxemor: «CtpoeHue
DYKAPUOTUUYECKOU KIeTKn», «CTpoeHune
YKUBOTHOU KJIETKW», «CTpoeHue
pPaCTUTENIbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKOU KIETKH.
Obopyoosanue: CBETOBO MUKPOCKOTI,
MHUKPOTIPENAapaThl PACTUTEIbHBIX,
PKUBOTHBIX U OAKTEPUAIIBHBIX KJIETOK

3.8

Crpoenue
PDYKAPUOTUYECKOMN
KJICTKU

[{uTorutazma 1 ee OpraHoOu/IbI.
OnnomMeMOpaHHbBIE OPTaHOU/IbI KJIETKU:
OIIC, anmapar [' onbaxKuU, TU30COMBI.
[lomyaBTOHOMHBIE OPTaHOUbI KJIETKHU:
MHUTOXOHJIPUH, TIACTH/IBI.
[IporcxoXkIeHNE MUTOXOHIPUN U TUTACTHUL.
Buasl mnactun. HememOpanHbie
OpraHOMIbI KJISTKH: pHOOCOMBEI,
KJIETOYHBIN LEHTP, HEHTPUOJIN, PECHUYKH,
KTy THUKHA. DYHKIIUU OPTaHOUI0B KIIETKHU.
BxiroueHus.

S npo - perynasTOpHbBIA LEHTP KIETKH.
Crpoenue snpa: saepHas 000JI04Ka,

KapuoIula3Ma, XpOMaTHH, SAPBIIIKO.

PackpbIBaTh cofiepKaHHe TEPMUHOB U
NOHATUN: HUTOIJIa3Ma, OPTaHOMIbI,
bHomIa3MaTudeckas cethb (J11C), anmapar
["0J1bJ1KH, TU30COMBI, BaKYOJIb,
MUTOXOHJIPHH, TUTACTUBI (XJTOPOTLIACTHI,
XPOMOILUTACTBHI, JISUKOIUIACTHI), PUOOCOMBI,
MUKPOTPYOOUKH, KICTOYHBINA IIEHTP
(eHTpocoma), pECHUYKH, KTy THUKH,
BKJIFOUEHUS, SIIPO, sifiepHas 000JI0uKa,
KapHoIljla3Ma, XpOMAaTHH, SIIPBIIIKO,
XPOMOCOMBI.

OnuceIBaTh CTPOEHUE YKAPHUOTUUECKON
KJIETKH 110 U300paKEHUSIM U Ha
MUKpoIIpenaparax; KiaccuuuupoBaThb

OPTraHOUbI
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XpoMocoMbl. TpaHCTIOPT BEIIECTB B
KJIETKE.

emoncmpauuu:

[lopmpemuwi: A. JleBeHryk, P. I'yk,

T. IBann, M. llneitaex, K. bap,

P. Bupxos.

Tabauywl u cxemwvr: «CTpoeHue
PYKAPUOTHYECKOUN KIIETKW», «CTpoeHue
PKUBOTHOM KJIETKW», « CTpoeHHe
PACTUTEIILHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKH,

«CtpoeHnue saapa kinetkun». Obopyoosanue:
CBETOBOM MUKPOCKOII, MUKpPOTIpenapaTsl
PACTUTENIbHBIX U KUBOTHBIX KJIETOK.
Vlabopamopnusie u npakmuuecxkue
pabomol:

JlaGopaTopHas pabota Ne 2. «3yuenue
CTPOCHMSI KIIETOK PACTEHUH, )KUBOTHBIX U
OaKTepuil MoJ MUKPOCKOIIOM Ha FOTOBBIX
MUKpOIpenaparax 1 uX O1CcCaHue»

B 3aBUCHUMOCTH OT OCOOEHHOCTEH UX
cTpoeHus (0THOMEeMOpaHHbBIE,
TByMeMOpaHHbIC, HEMEMOpaHHBIC);
OMUCHIBATh (DYHKIIMH KaXKJJOTO OpraHoua B
KJIETKE.

XapakTepu30BaTh KIETOYHOE SIPO KaK
MECTO XpaHEeHUs, nepeaauu (yaABOCHUE
XPOMOCOM) U peann3anuu (TPaHCKPUIIIIHS)
HACJIEeICTBEHHOW NH(POpMALIUU KIIETKH.
[lepednciisITh M ONTUCHIBATH KOMITOHEHTBI
sa71pa U uX (QyHKIINH;

CxeMaTtnyHO H300paxkaTh CTPOEHUE
PACTUTEIBLHON U )KUBOTHOM KJIETKHU.
OOBACHATH OMOJIOTUYECKOE 3HAUEHUE
TPAHCIIOPTa BEUIECTB B KIIETKE

Toro yacoB 1o teme 8
Tema 4. /KuzHeneaATeIbHOCTH KIETKH
4.1 2

OOMeH BEIIECTB.
[InacTnueckuii oOMeH.
DOTOCHHTES.
XeMOCHHTE3

OOMeH BelecTB, HIIU METa0O0JIU3M.
AccuMusisinus (TJIaCTUYECKUM OOMEH) U
TUCCUMUTISIUS (PHEPreTUYeCKuii 0OMEH) -

JBC CTOPOHBI CAMHOI'O

PackprIBaTh cofiepyKaHUe TEPMUHOB H
MOHATHI: 0OMEH BEIIIECTB U MPEBPAIICHHC
SHEpruu (MeTadoJIN3M), ACCUMUIISITHSA,

[IACTUYECKUI OOMEH,
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nporecca Mmetadonusma. Posib 3akoHOB
COXpaHEHMS BEILIECTBA U YHEPTUU B
MOHMMaHUU MeTaboau3Ma. Turbsl oOMeHa
BEIIECTB: aBTOTPO(PHBIN U reTepOTPOPHBIN.
Poabs hepMeHTOB B 0OMEHE BEIIECTB U
MPEBPAILECHUN SHEPTUU B KIIETKE.
dotocunTe3. CBeToBast U TeMHOBas (ha3bl
dbotocunresa. Peakuuu porocunTesa.
OddexTuBHOCTH HOTOCUHTE3A. 3HAUYCHUE
(dboToCHUHTE3a IS KU3HU Ha 3eMIIe.
BnusHue ycinoBuii cpeipl Ha (POTOCUHTE3 U
CIOCOOBI OBBIIICHUS €70 MTPOTYKTUBHOCTH
Yy KYJIbTYPHBIX PACTCHUM.

XeMOCHHTE3. XEMOCHUHTE3UPYIOILINE
OakTepuu. 3HaYCHUE XEeMOCHUHTE3a JIJIs
PKW3HU Ha 3eMJI€.

emoncmpayuu:

Ilopmpemoui: K. A. Tumupsses.

Taoauuysl u cxemwl: «XJI0pOIIACTY,
«DOTOCUHTE3»

TUCCUMUJISIIINS, DHEPTETHIECKUN 0OMEH,
dboTocunTe3, GoTONMM3,
dbochopunupoBanue, NepeHOCUUK
MPOTOHOB, XEMOCHHTES3.

OnuckiBaTh (HOTOCUHTES, MPOIECCHI,
MpOTEKaloUe B CBETOBOM M TEMHOBOM
dbaze.

BBISABISITS NPUYUHHO-CIIC/ICTBEHHBIE CBSA3U
MEXTY MTOTJIONMICHHEM COJTHEYHON dHEPTUN
XJ10pOUIITIOM U CUHTE30M MoJiekysl ATO.
CpaBHHBATh UCXOHBIC BEIIIECTBA,
KOHEYHBIC MTPOTYKTHI M YCIOBHS
MIPOTEKAHMS PEAKLINM CBETOBOM U
TeMHOBOM (pa3bl poTtocunTtesa; CpaBHUBAThH
dboTocuHTe3 M XeMocuHTe3. OLICHUBATH
3HauYeHHE (POTOCUHTE3a U XEMOCUHTE3a JIJIs
PKU3HU Ha 3emJie

4.2

DHepreTUYecKui

o0OMeH

DHepreTuyecKuii 0OMEH B KIIETKE.
Paciernienue BEecTs, BbIICICHNE U
aKKyMYJIMPOBAaHHE SHEPTHH B KJICTKE.
Drarbl 3HEPreTHYecCKoro oOMeHa.

[ mukonu3. bpokeHue u ero BUIbI.

PackpbIBaTh coAepKaHNE TEPMUHOB U
MOHSATHI: YIHEPTETUICCKUN 0OMEH,

[JIMKOJIA3, MOJIOUHOKHCIIOE OPOKEHHE,
CIIUPTOBOE OpoXKeHUE, OUOJIOTUYECKOE

OKHCJICHUEC, KIICTOYHOC AbIXAaHUC,
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KuciiopoaHoe OKuCIICHHE, UIH KIETOYHOE
neixanue. OKUCIUTEIILHOE
dbochopunupopanue. IGHEKTUBHOCTh
PHEPreTUYECKOro 0OMeHa.
emoncmpauuu:

Taoauyst u cxemot: « TUTIBI TUTAHUS,
«Metabonuzm», « MUTOXOHIPHUSI,
«DHEPreTUYeCKUii 0OMEeH»

TUCCUMUJIATINS, (DEPMEHT.
XapakTepru3oBaTh OOMEH BEIIECTB U
MpeBpalieHue SHEPruu (MeTaboIM3M) KakK
OJIHO UX CBOMCTB kuBOro. [lepeuncisrs
0COOEHHOCTH MJIACTUYECKOTO U
HPHEPreTUYECKOro 0OMeHa B KIIETKE;
YCTaHABJIMBATh B3aUMOCBSI3b MEX1y HUMHU.
Pa3znuuath TUIIBI OOMEHa BEIECTB B
KJIETKE: aBTOTPO(HBIN U reTepOTPOPHBIN.
OnurCchIBaTh ATAIbl SHEPTETUYECKOTO
oOMeHa (OArOTOBUTEIbHBIN,
OECKHUCIIOPOIHBIN, KUCIOPOAHBIN) U
CpPaBHUBATH UX MEXIY COOOM.
XapakTepru30BaTh PEAKINH TITMKOIN3a,
OpO>KeHHU S, KJICTOYHOTO JIbIXaHUS;
BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC CBSI3U
MEXIY TJIMKOJIM30M, KJIIETOYHBIM
NBIXaHUEM U CUHTE30M MoJjieKkys ATO.
CpaBHuBaTh 3QHEKTUBHOCTH
OECKHUCIOPOIHOTO U KUCIOPOAHOIO 3TANOB

4.3

buocunres 0enka

Peakiiuy MaTpuyHOIO CUHTE3A.
['enernueckas uHdopmarnus u JHK.
Peanuzanus reneTnyeckoi nHdopmanuu B
KJICTKE.

PackpbiBaTh copepKaHue TEPMUHOB U
MOHSTUI: T€H, TCHETUYCCKUM KOJI,
MATPUYHBIN CUHTE3, TPAHCKPUIILIHSA,
TPAHCIIALMS, KOJIOH, aHTUKOJIOH,
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['eHeTHYECKUI KOJI M €T0 CBOMCTBA.
Tpanckpunius - Matpuynbii cunte3 PHK.
Tpancnsauus - 6uocunTtes Oenka. ITanbl
TpaHcasaunu. KogupoBanue aMMHOKUCIIOT.
Ponbs pubocoM B OrocuHTE3€E OemKa.
emoncmpauuu:

Ilopmpemwi: H.K. KonbLos.

Taoauywt u cxemot: «Ctpoenue JTHK»,
«CtpoeHue u QyHKIIMOHUPOBAHUE TEHAY,
«Cunres 6enkay, «Pemmukanms JJHK»,
«I'eHeTrUECKH KO,

Oobopyoosanue: Mo~ aNITTAKALINU

«Y nBoenue JIHK u tpanckpumnmms»,
«buocunTes O6enka»

pubocoma, ieHTpaIbHas 10TMa,
MOJICKYJISIpHAsT OMOJIOTHS.

OnpenensiTh CBOHCTBA T€HETHYECKOTO KO/Ia
(TPUTUIETHOCTD, OJTHO3HAYHOCTD,
BBIPOXK/IEHHOCTD, YHUBEPCAITBHOCTD,
HETICPEKPHIBAEMOCTb, HETIPEPHIBHOCTH ).
OnuchIBaTh ATAIbl PeaTnu3alun
HacJle/ICTBEHHON MH(POPMALINU B KJIETKE.
CpaBHHMBATh peaKIIMU MATPHYHOTO CUHTE32
monekyin PHK u Genka B kineTke

4.4

Hexkierounsie (hopmbl
YKU3HH - BUPYCBI

Hekiierounsie (hOpMbI AKU3HH - BUPYCHI.
Wcrtopust oTkpeiTHs BupycosB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U
YKU3HEHHOTO LIMKJIa BUPYCOB.
baktepuodaru. bonesnu pactenuii,
PKUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIC
BUpycaMu. Bupyc ummyHoaepuiura
yenoBeka (BUY) - Bo3oyaurens CITN/a.
OOpaTHasi TpaHCKPHIILIKS, peBepTa3a u
uHTerpasa. [Ipodunakrtuka

PaCIpOCTPAHEHU S BUPYCHBIX 3a00JI€BaHUIA.

PackpbIBaTh cofiep:KaHue TEPMUHOB U
MOHSATUI: BUPYC, BUPYCOJIOT U, KarlCHUI,
OakTepuodar, BUpyc UMMyHOAEULINTA
yenoseka (BUY), oHKOreHHbIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOUHYIO (DOpMY KM3HU; OCOOEHHOCTH
CTPOEHHUS U KU3ZHEEATEIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN IIUKII BUPYCOB
UMMYHOE(PHUINTA YEIIOBEKA; pa3anyaTh Ha
pucynkax BTM ((Bupyc Tabaunoi

MO3auKH), bakrepuodar, BUY.
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/{emoncmpayuu:

u cxemul: «Bupyce», «bakrepuodarny;
«CTpoeHue 1 KU3HEHHBIN IIUKI BUpYca
CII1/a, 6axtepuodara.

Ooopyoosanue: monens ctpyktypsl JJHK;
MarHUTHAas MOJIEITb-aNTUTUKAINS
«CTpoeHue KIETKN»

Iopmpemur: J1. V1. ViBanosckuii. TabauysBUPYCHBIX 3a00JI€BaHUN (PECIUPATOPHEIE,

O60CHOBBIBATH U COOTIOAATH MEPHI
NpO(UIAKTUKN PACTIPOCTPAHCHHUS

KTy TOYHOKHIIICYHBIE, KIICTIEBOM
sHedanut, BUY-undexims)

I1Toro yacos mo teme 6

Tema

5. PazMHOkeHHe U HHIUMBHUAYAJIBHOC PA3BUTUC OPIraHUu3MOB

5.1

JKM3HEHHBIN TUKIT 1
KJIEeTKU. [leneHue
KJIETKH. MUTO3

KieTouHbIN UK, UJIN KU3HCHHBIN ITMKIT
kieTku. MHTepdasza u MUTO3.

[Iporiecchl, npoTekaroiiue B nHTEpdase.
Penukanus - peakuust MATpUIHOTO
cunre3a JJHK. Ctpoenne xpomocom.
XPpOMOCOMHBIN HAOOP - KAPUOTHIL.
JIMTJTOMTHBIN U TaIJIOWIHBIN
XPOMOCOMHBIC Ha0OPBI. XPOMATH/IBI.
[{uTomornueckre OCHOBBI Pa3MHOKEHUS U
WHIMBUAYAJILHOTO Pa3BUTHS OPTaHU3MOB.
Jlenenue kineTku - MuTo3. CTagunu MUTO3A.
[Iporecchl, TPOUCXOISIIME HA PA3HBIX
CTaJusIX MUTO3a. bHOIOrnYecKuii CMBICII
Muto3sa. [Iporpammupyemast THOEIb KIETKH
- amoITo3.

PackpbIBaTh cofiep:KaHue TEPMUHOB U
MOHSATUI: KJIETOUHBIN LUK, MHTep(da3a,
peayIIuKalus, XpoMocoMa, KapuoTHIl,
rarjIOUIHBIN, TATIOUIHBIN XPOMOCOMHBIN
HA0Op, XpOMaTHU/Ibl; MUTO3 €r0 CTAINU:
npodasa, metadasa, anadasa, Tenodasa.
OnuchIBaTh KU3HEHHBIN UK KJIETKH;
NEPEUNCIISATh U XapaKTePU30BaTh NEPUOIBI
KJIETOYHOI'O LIMKJIA, CPABHUBATH UX MEXKIY
co0oii. OnuckeIBaTh CTPOEHUE XPOMOCOM,
KApUOTUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHBIE HA0OPHI KIETOK.
CpaBHHUBATh CTAAMA MUTO3A.

Pa3nuuate Ha MUKponpenaparax
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lemoncmpayuu:

Tabnuywvl u cxemol.: «KIeTOUHBIN IIAKID»,
«Pemnmukarus [IHK», «Ctpoenue
XPOMOCOMBD», «K MUTO3)»; MarHUTHAs
MOICITb-alIINKAINS «JleIeHre KISTKN,
monaenb JIHK.

ObopyoosaHue: CBETOBOM MUKPOCKOII U
MUKpornpenapar «KapuokrnHes B KJIETKax
KOpEIIIKa JIyKay.

Vlabopamophule u npakmuueckue
pabomul:

JlaGopaTopHas paborta Ne 3. «Habmonenue
MHTO3a B KJIETKaX KOHYMKA KOPEITKa JTyKa
Ha TOTOBBIX MHUKPOIIpENapaTaxj»

1 PUCYHKAX CTaaAWH MUTO34. PaCKpBIBaTB
OMOJIOTMYECKUN CMBICIT MHUTO3a

5.2

dopmbl

Pa3MHOXKEHUS
OpraHHU3MOB

dopMBbI pa3MHOKEHHS OPTaHH3MOB:
0OecI10JI0€ U MOJIOBOE.

Buapl 6ecrionoro pa3MHOKEHHS:
eJIEHHE HABOE U IIOYKOBAHUE OQHO-

1 MHOTOKJICTOYHBIX, CIOPOOOpa30BaHME,
BEreTaTMBHOC Pa3MHOKCHHE.
VIckyCCTBEHHOE KIIOHHPOBAHHE
OpraHU3MOB, €r0 3HAYCHHE

IUTS CEJIEKIINH.

[looBOE pa3MHOKEHHUE, €TO OTIUYMS
ot 0ecroJIoro.

emoncmpayuu:

PackpbiBaTh coepKaHue TEPMHUHOB
Y TIOHATUH: pAa3MHOKEHHUE, KIIOH,
MOJIOBBIC KJIICTKH (TaMEThI),
SIALICKJIETKA, CIIEPMATO30M ], 3UT0TAa,
NIeJICHUE HaJIBOE, IOYKOBAHME,
criopyJisiius, parMeHTaIus,
BEr€TATUBHOE Pa3MHOKECHUE,
CEMEHHOE Pa3MHOKEHUE, OTbLICHHUE,
TIBOMHOE OTJIOJOTBOPEHUE, MOJOBBIC

KeJIe3bl, CEMCHHUKH, SIMYHUKH,
OIUIOJIOTBOPEHUE (HAPYKHOE,

BHYTPECHHEE).

41



Taonuuwvl u cxemwr: «DOopMbI
Pa3MHOKEHUSI OPTaHU3MOBY, «JIBOMHOE
OILUIOZIOTBOPEHUE Y IBETKOBBIX PACTCHUID,
«/lenenue kneTku 6akTepun»,
«BeretaTuBHOE pa3MHOKEHUE PACTCHUIN,
«CTpO€eHHE MOJIOBBIX KIETOK»

XapakTepru3oBaTh OCOOCHHOCTH 1
3HA4YCeHUE OECII0IO0r0 U MOJIOBOTO CIIOCOO0B
Pa3MHOXKCHUSI.

BEICIIATE BUIBI OSCITOIO0T0 Pa3MHOKEHUS;
BBISIBJISITH B3aUMOCBSI3U MEXTy (hopMamu 1
criocobamMu pa3MHOXKEHUS, U X
OHMOJIOTMYECKUM 3HAYCHUCM.

Bragets npuémMamu BEreTaTUBHOTO
Pa3MHOXKEHUS KyJIbTYPHBIX pacTCHHUH (Ha
pUMepe KOMHATHBIX ). XapaKTepu30BaTh
TIOJIOBBIC KIICTKH: STUIICKIICTKH,
CIIEPMAaTO30M/IbI; BBISIBIIATH OCOOCHHOCTH
WX CTPOCHUS

5.3

Meiio3s

Meiio3. Ctaguu meitosa. [Iporeccsl,
MPOUCXOISIINE HA CTAAUSIX Meo3a.

[ToBeneHre XpoMOCOM B MEHO3E.

Kpoccunrosep. brosiornyeckuii CMbICI
Y 3HAYEHHUE MEN03a.

emoncmpavuu:
Tabauust u cxemol: «JleneHrue KICTKN,
«Menosy.

Oobopyooeanue: monens JIHK;
MarHUTHAasI MOEb-alTLTHKAIUS

«Jlenenue KIeTkm»

PackpbiBaTh coepKaHue TEPMHUHOB U
MOHSATHUMN: MEHO03, KOHbIOTallus

XPOMOCOM, ITepeKPECT (KPOCCHHTOBEP)

XPOMOCOM, TaMETBhI.
XapakTepu30BaTh MEM03 Kak crocod

KJICTOYHOI'O ACJICHUA, OIINMCBHIBATDH MEHO03
10 CTaausAM, CpaBHHUBATh CTAINH Meio3a
1 MHUTO3a.

Paznuuath Ha pUCYHKAX CTaJuu ME03a;

pPaCcKphIBaTh OMOJIOTHYECKOE 3HAUYCHHE
Melo3a
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5.4

O6pazoBanue u
Pa3BUTHE MOJOBBIX
KIIETOK.

["ameTorenes - mporecc 00pa3oBaHUs
TOJIOBBIX KJIETOK Y YKHBOTHBIX.

PackpbIBaTh co/iep:KaHNE TEPMUHOB U
[MOHATUI: TAMETOTEHE3, CIEPMATOTCHES,
0OT€HE3, CIIEPMATO30H ]I, AKPOCOMA,

OmnonoTBopenue [TonoBBIE 5KENIE3bl: CEMEHHUKH U SIMUHMKH. AMIIEKIETKA, MOJIIPHBIC TETIbIIA.
OGpa3oBaHye U Pa3BUTHE HOJIOBBIX KJIETOK [ XapaKTEPU30BaTh OCOOCHHOCTH
- TaMeT (CHGpMaTO?)OI/II[, HﬁHGKHCTKa) - FaMCTOI'CHC34d Y JKUBOTHBIX U €I'0O CTaAUHU,
CIICpMAaTOI'€HE3 U OOI'C€HE3. OcoOeHHOCTH |IOJIOBBIC KJIETKU JKUBOTHBIX U ONMUCKHIBATH
CTPOCHUS SUILIEKJIETOK U CIIEPMATO30HUI0B. [[IPOLICCC UX PA3BUTHAL.
OHJ'IOI[OTBOpeHI/Ie. HapTeHoreHeg. CpaBHI/IBaTB CIICPMATOICHE3 N OOT'CHE3.
emoncmpauuu: OnuceIBaTh OMJIO0J0OTBOPEHHUE,
Tabnuyvt u cxemsi: «IlpsiMoe U HepsIMOE OMOJIOrMYeCKOe 3HaUYCHUE OTUIOIOTBOPEHUS
pa3ButTue», «I' amerorenes y
MJICKOITMTAIOIIMX M YSJIOBEKA
Obopyoosanue: mojelb MeTadazHON
XPOMOCOMBI, MUKPOCKOTI,
MUKporpenapaTtsl «CriepMaTo30U/1bl
MJICKOIMUTAIOIIET Oy, « AMIeKIeTKa
MJICKOITMTAIOIIET O .
Vlabopamopnule u npakmuueckue
pabomol:
JlaGopaTopuas pabora Ne 4. «U3yuenue
CTPOCHHUA IOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»»
2.5 NuauBuayanbHOE NunuBuayanbHOe pa3BuTHE (OHTOTeHE3). [PackpbIBaTh cojepkaHue TEPMUHOB U
pa3BUTHE DOMOpHOHAIIbHOE pa3BUTHE (IMOPUOTEHE3). [[TOHSTHII: OHTOTE€HE3, YMOPHUOTEHES, 3UTOTA,
OpraHu3MOB Drarbl SMOPHOHAIBHOTO PA3BUTHS Y npo0ieHue, 0JacToOMephl, MOpYyJa,

[TIO3BOHOYHBIX )KUBOTHBIX:

OJsiactyna, 6J1acTolEelb,
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pOOJIeHNE, TaCTPYISLUs, OPraHOTEHES.
[locTamMOproHanbHOE pa3BUTHE. THIIbI
MOCTAIMOPHUOHAIBHOTO PA3BUTHS: TIPSIMOE,
He TpsiMoe (TMYMHOYHOE). BriusHue cpeapl
Ha Pa3BUTHE OPTraHU3MOB; (GAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIACHHBIC
YpOJCTBA.

Poct u pa3Butue pactenuii. OHTOreHe3
[IBETKOBOT'O PACTCHUS: CTPOCHUE CEMEHH,
CTaJUU Pa3BUTHSL.

emoncmpauuu:

Taoauusvt u cxemor: «OCHOBHBIC CTaINU
oHTOTreHe3ay, «IIpsmoe u HenpsiMoe
pa3BUTHEY, «/[BOMHOE OILUIOAOTBOPEHUE Y
[IBETKOBBIX PACTCHUI

ractpyia, Helpysa, OpraHoTreHes;
3apOJIBIIIEBbIC TUCTKHU: IKTOJEPMA,
Me30JIepMa, SHTOIEPMa;
MOCTAIMOPHUOHAIBHOE Pa3BUTHE: MPSIMOE U
HEeTpsAMoe (TUIMHOYHOE); MeTaMopdo3,
Meracrnopa, MUKpOCIopa, MbLIbIEBOE
3epHO, CIIEPMUHU, 3aPOJIBIILIEBbIN MEIIOK,
TIBOMHOE OIJIOJJOTBOPEHHUE.

Onpenenars 3Tarbl SMOPUOHAIBHOTO
Pa3BUTHA XOPAOBBIX HA CXEMaxX U
npernapaTax U OMUCHIBATH MPOLIECCHI,
MPOUCXOSIINE HA KAKIOM dTarle.
CpaBHUBATH IEPUO/IBI OHTOTEHE3a; IPSIMOE
U HENpsIMO€e (JTMYMHOYHOE)
NOCTAIMOPHOHAIIBHOE Pa3BUTHE, 3aPOIBIIIH
YeJIOBEKa U APYTUX XOPIOBbIX.
OOBACHATH OMOJIOTUYECKOE 3HAYCHHE
pa3BUTHS ¢ MeTaMop(ho30M;
OTpHULIATENILHOE BIMSHUE aJKOTOJIs,
HUKOTHHA U APYTUX TePaTOrCHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeII0BeKa.

OnuceIBaTh MPOLECC ABOMHOTO
OTLIOIOTBOPEHUS Y IIBETKOBBIX PACTEHUH

Toro 4acos mo reme
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Tema 6. HaCJIe)ICTBeHHOCTb H UIBMCHYUBOCTDH OPraHnu3smMoB

6.1 I enernka - Hayka o 1 PackppiBaTh conepkaHue TEPMUHOB U
HACJICJICTBEHHOCTHU U MOHATHI: TeH, TEHOM, TEHOTHI, (PEHOTHII,
N3MCHUYNBOCTHU Hpe JIMET U 3a1a4l IT'€HCTUKU. XPOMOCOMBI, AJUICJIbHBIC I'CHBI (aJIJICJIH),

PoJib LIUTOIOTUH ¥ SMOPHOJIOTHN B TOMO3UI0Ta, TETEPOZUTOTA, JOMUHAHTHBIN
CTAHOBJICHUM I'€HETUKHU. BKiazx Mpu3HaK (T'eH), pelleCCUBHBIN MPU3HAK
POCCUICKUX U 3apyOEKHBIX YIEHBIX B (rem), uucras IMHHUS, THOPUI.

pPa3BUTUE TEHETUKH. METOAbl TCHETUKHU [lepeuncnsaTh U XapakTepU30BaATh METObI
(ruOpUI0TOrMYECKH, IUTOr€HETHIECKHIA, [€HETHKHU: THOPUI0IOrHIECKHUIA,
MOJICKYJISIPHOT€HETUICCKHI ). [IUTOTCHETUYECKUIA, MOJICKYJISIPHO-
OCHOBHBIC T€HETHYSCKHE MMOHSITHUS. EHETHYECKHUI; JOMUHAHTHBIE U
['eHeTHUECKas CUMBOJIMKA, UCIIOJIb3yeMasi [PELICCCUBHBIC IIPU3HAKU pacTeHui u

B CX€Max CKpeLIUBaHUU. /Jlemoncmpayuu: KUBOTHBIX.

Iopmpemui: T'. Mennens, T. Mopran, H. |[[101630BaThCst TEHETHYECKOM

. BaBwmiios, C. C. UeTBepHKOB, TEPMUHOJIOTUEN U CUMBOJIMKOM JJIs1 3aUCH
H. B. Tumodeep-PecoBckuii. FE€HOTUITNYECKUX CXEM CKPELIMBaHUI
Oobopyoosanue: MOCIb- ANITUIUKALIUS

«MOHOTHOPUIHOE CKPELTUBAHUEY,

repOapuii «I'opox mOoCeBHON

6.2 BakonomepnocTu 1 3aKOHOMEPHOCTH HACTIEJOBAHUS
HaCJICI0BaHM [MPU3HAKOB, YCTaHOBJEHHbIC ['. MenaeneM. PackppiBaTh coaepKaHUe TEPMUHOB U
MTPU3HAKOB. MoHOTHOpUTHOE CKpEIIMBaHUE. 3aKOH MOHSATUI: MOHOTHOPUTHOE CKPEIIMBAHUE,
MonorubpuHoe eIMHO00pa3usi THOPUIOB MEPBOTO (heHOTUNTMYECKHE TPYIIIIBI,

CKpEIIMBAHUE nokosieHus. [IpaBuiio TOMUHUPOBAHUSA.  [THOPUIOJIOTHUECKHUI METOI, YUCTHIE

3aKOH pacuieryieHus Ipru3HaKkoB. ['umnoresa
quCcTOTHI raMeT. 11ojTHOE U HenmoTHOE

TOMUHUPOBAHHE.

JIMHUY, TOMUHAPOBAHUE TEHOB (IIOJIHOE,
HEIOJIHOE), pacIIeIJIEHUE B IOTOMCTBE.

OnuceIBaTh MCTOJAUKY IIPOBCACHUA
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lemoncmpayuu:

[lopmpemui: I'. Mennens.

Tabnuyvl u cxemovl: «MoHOTUOpUTHOE
CKpELIMBAaHUE U €r0 HUTOr€HETUYECKAs
OCHOBa», «3aKOH PacCIlEIUICHUS U €ro
UTOIr€HETUYECKasi OCHOBa», «3aKOH
YUCTOTHI TAMET.

ObopyoosaHue:

Moieu-anInKanuu « MoHoruopuiHoe
CKpeuBaHue», «Hemomnnoe
TTOMUHHUPOBaHUE», repOapuil «I'opox
TOCEBHOI

[". MeHenemM OnbITOB M0 U3YYEHUIO
HACJICIOBAHUS OJJHOM Napbl MPU3HAKOB Y
ropoxa IOCEBHOTO.

PackpbIBaTh coJiepKaHuE 3aKOHOB
eIMHOO00pa3usi THOPUIOB IIEPBOTO
MOKOJIEHNS U 3aKOHA PaCILCIUICHHUS.
OOBIACHATH TUMIOTE3Y YUCTOTHI TAMET.
3anuchIBaTh CXEMbl MOHOTHOPUTHOTO
CKpEIIUBaHUS, OOBSICHATh €T0
[IUTOJIOTUYECKUE OCHOBBI U peIIaTh
FEHETUYECKHUE 3a]1a4i Ha MOHOTHOPHUTHOE
CKpEIIMBAHUE

6.3

JlurnOpuaHoe
CKpellMBaHueE.

3aKOH HE3aBHUCHUMOI'O
HacJIeJOBaHUS
MPH3HAKOB

JlurnOpuHOE CKpeluBanue. 3aKoH
HE3aBUCUMOTO HACIEOBAHUS MPU3HAKOB.
[{uToreneTnueckue OCHOBBI AUTUOPUTHOTO
CKpEIIMBAaHUA. AHATU3UPYIOIIEE
ckpemuBanue. Mcnonp3oBanue
aHAJIM3UPYIOIIETO CKPEIIUBAHUS JIJISI
OIpEEICHUS TEHOTUIIA 0COOU.
emoncmpavuu:

[lopmpemuwi: I'. Mennens.

Tabauyst u cxemwvi: «JlurudpuaHoe
cKkpenuBanuey, «l{uronorndaeckue 0CHOBBI
TUTHOPUTHOTO CKPEIIIUBAHUS.
ObopyoosaHue: MOJEb- aNTUTAKAITIS

PackpbIBaTh coziepKaHue TEPMUHOB U
MOHATUI: AUTUOPUIHOE CKpEIUBaHUE,
AHAUTM3UPYIONIEE CKPENMBAHUE.
OnuceiBath onbITH I'. Menaens no
M3YyUYCHUIO HACIIEIOBAHUS IBYX Map
MPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackppiBaTh coepkaHue 3aKOHa
HE3aBUCHUMOTO HACJIEIOBAHUS MTPU3HAKOB.
[[pMEHSITh MATEMATUYECKUN PACUET C
[MOMOILBIO METO/1A IEPEMHOKEHUS
BEPOSITHOCTEN U 3aIUCh C IIOMOIIBIO
(EeHOTUNMMYECKUX PAIUKAIOB PACIIICTIIICHUS
MPU3HAKOB Y TOTOMKOB MO (DEHOTHUITY H
TCHOTHUITY.

«JIuruOpuHOE CKpEITMBAHUEY

3anuchIBaTh CXEMbI TUTHOPUIHOTO
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CKpEILIUBaHUs, OOBSICHATH €T0

U TOJIOTUYECKHUE OCHOBBI U PEIIaTh
reHEeTUYECKHUE 3aJ1aul Ha TUTHOPUIHOE
CKpEIIMBAHUE

6.4

CueruieHHoe
HACJICJOBAHUE
MPU3HAKOB

CuenieHHOE HacIe0BaHUE MTPU3HAKOB.
Pa6orta T. Moprana 1o cuenjieHHOMY
HaclieJ0BaHUIO TeHOB. Hapyienue
CICTIJICHUSI TEHOB B pe3yJIbTaTe
KPOCCHUHIOBEpa. XpOMOCOMHAasl TEOPUS
HAaCJIEICTBEHHOCTH.

['eHeTHYECKUE KApTHI.
emoncmpauuu:

[lopmpemuwi: T. MopraH.

Tabauywvl u cxemol: «Meros»,

«I" eHeTHUECKHE KapThl PACTCHU,
PKUBOTHBIX U YEJIOBEKaY,
«B3anmoeiCcTBIE ANIETBbHBIX TEHOBY.
Obopyoosanue: MUKpOIIpenapar
«dpo3oduna» (Hopma, MmyTanuu GopMbl
KPBUIBEB U OKPACKHU Te€Ja), MUKPOCKOTI,
Moenb-anmukamnus «llepexkpéct
XPOMOCOMY.

Vlabopamophule u npakmuueckue
paoomuwi:

JlaGopaTopHas pabota Ne 5. «3yuenne
PE3YIHTATOB MOHOTHOPHUIHOTO U

TUTHOPUIHOTO CKpEIMBaHUs

PackpbIBaTh Co/iep:KaHNE TEPMUHOB U
MMOHATUH: CIEIJICHHOE HACTIECOBAHUE
MPU3HAKOB, PEKOMOUHAIMS T€HOB,
FEHETUYECKUE KapThl XPOMOCOM,
MOPIraHH/A.

Ha3zbiBaTh OCHOBHBIE ITOJI0KEHUS
XPOMOCOMHOW TEOPUU HACIIEICTBEHHOCTHU
T. Moprana; packpbeIBaTh COAEPKAHUE
pabotel T. Moprana no CierjieHHOMY
HACJIC[IOBAHUIO TEHOB Y TPUYUHBI
HAPYUICHHS CLUETUJIEHUS MEXy TEHAMMU.
3anrCchIBaTh CXEMbI CKPEIIMBAHUS MTPU
CIICIUICHHOM HACJICIOBAHUH, OOBICHSITH
MPUYNHBI PEKOMOUHAIIUY T'€HOB,
ONPENECTATH YUCIIO TPYIII CLETICHUS
[CHOB; PEIIaTh FTEHETUYECKUE 3a]a4t HA
CLICTUIEHHOE HACJIEJOBAaHHUE
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y 1p030(UITbI Ha TOTOBBIX
MUKpOIIpenapaTax»

6.5 [ enernka moma. [ enernka nosia. XpoMOCOMHOE
HacnenoBanue OIPEAEICHHUE MMOJIA. AYTOCOMEI U IIOJIOBBIE [PacKpBIBaTh COJEPKAHUE TEPMUHOB H
[MPU3HAKOB, XpPOMOCOMBI. ['oMorameTHbie U MOHATHI: XPOMOCOMHBIN HAOOP, ayTOCOMBI,
CLCIJICHHBIX C MOJIOM rETEPOraMeTHbBIE OPraHU3MBI. MMOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIN TOJI,
HacienoBanue pu3HaKOB, CHEINICHHBIX C [reTepOraMeTHBIH M0JI, CHEIJICHHOE C TTOJI0M
[1OJIOM. HACJIEOBAHUE TTPU3HAKOB.
emoncmpavuuu: OOBSICHATH IIUTOJIOTHYECKHE OCHOBBI
ITopmpemout: 1'. Menniens, T. Mopran, XPOMOCOMHOI'0O ME€XaHM3Ma ONPCCICHUA
H.W. BaBuiios. [10J1a y pa3jIUYHbIX OPTaHU3MOB.
Tabauuwst u cxemwt: «I'eHETHKA T10J1aY, CpaBHHBATh 3aKOHOMEPHOCTHU
«3aKOHOMEPHOCTH HACJIEI0BAHNS, HacJIeOBaHU IIPU3HAKOB, CLICTVICHHBIX U
CLETUICHHOTO C moJioM», «KapuoTursl HE CLEIUIEHHBIX C TT0JI0M. Pemate
JeJI0BEKA U )KUBOTHBIX) FCHETUYCCKHUE 3a/1a4M HA HACJIEJOBAaHUE
CLIETUICHHBIX C MOJIOM IIPU3HAKOB
6.6 [I3MeH4YnBOCTS. N3menunBocTh. BUIIBI H3MEHUNBOCTH: PackpbIBaTh coziep:kaHUE TEPMUHOB U
HenacnencrBenHas HCHACJIC/ICTBCHHAs M HACJICICTBCHHAS. MOHSATUN: U3MEHYMBOCTh, HACJICACTBCHHAS
M3MEHUYMBOCTE Posib cpenibl B HEHACIEACTBEHHOM N3MEHUYMBOCTbH, HCHACICACTBCHHAS

W3MEHYUBOCTH. XapAKTEPUCTUKA

MO (DUKAIIMOHHOM H3MEHUUBOCTH.
BapuanoHHbIN psi M BapyUallMOHHAS
kpuBas. Hopma peaknuu nmpusHaka.
KonnyecTBeHHBIC M KAUYECTBEHHBIC
MpU3HAKK U UX HOpMa peakiuu. CBOMCTBa
MO (DUKAIIMOHHONW U3MEHUYHUBOCTH.

W3MEHUYUBOCTh, MOAU(PUKAIIMOHHAS
M3MEHUYNBOCTh, BAPUALIMOHHBIN P/,
BAPUAHTA, BApUALMOHHAS KpUBAasi, IPU3HAK,
HOpPMAa PEAKLNH, KOJIMYECTBCHHBIE U
Ka4EeCTBEHHBIC PU3HAKH.
KnaccuduiupoBath BUIbI HK3MEHUYNBOCTH U
BBISIBIIATh UX
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emoncmpauuu:

Tabnuywvl u cxemol: «Buapl
M3MEHUYUBOCTY, «MoauduKamoHHas
N3MEHYUBOCTD.

Vlabopamopnusie u npakmuuecxkue
pabomul:

JlaGopatopHas padota Ne 6. «3yueHue
MO (DUKAIIMOHHON U3MEHUYHBOCTH,
MOCTPOCHUE BapUALIMOHHOTO Psijia U
BAPHUALMOHHON KPUBOW

O0MOJOrHYeCKre 0COOEHHOCTH.
[lepeuncnsaTs CBOKMCTBA
MOIM(PUKAIIMOHHON N3MEHUYNBOCTH U
0OBSCHITH €€ 3HAUCHHE JIJIST OPTraHU3MOB.
Pa3nnyarh KOJIMYECTBEHHEIE U
KaueCTBCHHBIC TTPU3HAKH; CTPOUTH
BapUaAIllMOHHBIA PsJl, BAPHAILIMOHHYIO
KPUBYIO, BEIYUCIIATH CPEAHEE 3HAUCHUE
MpU3HaKa

6.7

HaCHeI[CTBeHHaH

N3MCHYNBOCTD

HacnenctBeHHast, WM TEHOTUIIMYECKAS
M3MEHYNBOCTh. KoMOMHaTUBHAS
M3MEHUYMBOCTh. MelO03 1 TTOJI0BOM MPOLIECC
- OCHOBa KOMOWHATUBHON U3MEHYMBOCTH.
MyTanmoHHast U3MEHYHUBOCTb.
Kinaccuduxanuyst MyTaiuii: FreHHBIE,
XPOMOCOMHBIE, TCHOMHBIE.

YacToTa 1 IpUYMHBI MyTaLU K.
MyTtareHHbie (GaKTOPBHI.

3aKOH TOMOJIOTHYECKHX PSJIOB B
HacJIeICTBeHHOM n3menunBoctu H. U.
BasuioBa. BHesnepHast HaClneACTBEHHOCTD
W U3MEHYUBOCTb. Jemoncmpavuu:
[lopmpemuwi: T'. ne ®pu3s, H. . BaBunos.

Tabauyvt u cxemvi: «MyTanmoHHas

PackpbiBaTh coepKaHue TEPMUHOB U
MOHSITHUI: HACJICJCTBEHHAs N3MEHUYHUBOCTb,
KOMOWHATHBHAs N3MEHUYMBOCTD,
MYyTallMOHHAs] ©3MEHYUBOCTh, MYTAHT,
MYyTallMU: T€HHBIE, XPOMOCOMHBIE,
FEHOMHBIE; TTOJTUTLION NS, aHEYTITIOUNS,
MyTareHbl. XapaKTepU30BaTh
HACJICJICTBEHHYIO U3MEHUYMUBOCTb;
(bopMyIHPOBATH 3aKOH TOMOJIOTHUECKUX
PSIAOB B HACJIEACTBEHHOM M3MEHUYUBOCTH H.
1. BaBuioBa 1 OOBSICHATE €0 3HAUECHUE
11711 OMOJIOTHH U CEJICKIIHMH.
KiaccuduimpoBarh MyTaIuu: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJAUTH
[IPUMEPBI MyTaLUM.

OOBACHATH IMPUYIHbI BO3SHUKHOBCHMA
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W3MEHUYUBOCTDY.
ObopyoosaHrue: MUKPOCKOTI,
MUKpormpenapar «Jlpo3zodunay» (Hopma,
MyTaIi (OpMbI KPBUTBEB M OKpacKa Telia);
KOMHATHBIC PACTCHHUS C ITECTPOH OKPaCKOU
JTUCTBEB.

VlabopamopHhusile u npakmuuecKkue
pabomul:

JlaGoparopHas pa6ota Ne 7. « AHanu3
MyTaIil y Ap0o30(HIIbl Ha TOTOBBIX
MHUKpOITperapaTax»»

MyTaIui, poyib (PaKTOpPOB-MyTareHoOB.
CpaBHUBATh BUJIbI MYTAIUi; BBISBISATh
MPUYNHBI HACJIEACTBEHHOW N3MEHYNBOCTH,
MCTOYHUKH MYTAareHOB B OKPYKarOLIEH
cpene (KOCBEHHO). XapaKTepu3oBaTh
BHESIZICPHYIO HACIIEACTBEHHOCTh U
M3MEHUYUBOCTD

6.8

[' eHeTHKa yenoBeKa

I" enetnka yenoBeka. Kapuotun yenoneka.
OCHOBHBIE METO/IbI TCHETUKH YEJIOBEKa:
TeHEaJOTHUCCKHM, OJTN3HCIOBEIN,
[MUTOTCHETUYCCKHI, OMOXMMHUYECCKHUH,
MOJIEKYJISIPHO-TEHETUYECKUI.
CoBpeMeHHOE ONPEAECIECHUE T€HOTHUIIA:
MOJJHOT€HOMHOE CEKBEHHPOBAHUE,
FEHOTUITMPOBAHKE, B TOM YHUCIIE C
romonieto [11[P-ananu3a.
HacnencTtBeHnHbIe 3a00JICBaHUS YSTIOBEKA:
TeHHbIE 00JI€3HH, O0JIE3HU C
HaCJIeCTBEHHOM
MPEAPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE
0one3nn. CoMaTHYeCKHe U TeHepaTHBHBIC

MYyTallWH.

PackpbIBaTh cojfiep:kaHue TEPMUHOB U
MOHSATHN: KAPUOTHUIT YEIOBEKA,
[IUTOTCHETUYECKUN METO]I,
reHealorn4eckKuil MeTo 1, POJOCIOBHEIE,
OJIM3HEIOBBIA METO/, HACIEACTBEHHBIE
0oJie3HU: (MOHOTEHHBIE, C HACJIEICTBEHHOMN
[PEePaCIOIOKEHHOCTIO, XDPOMOCOMHBIE),
MEIMKO-TeHETUYECKOE KOHCYJIbTUPOBAHHUE.
[lepeuncisiTb 0COOEHHOCTH U3yUEHUs
TCHETUKU YEJIOBEKA; TPUBOIUTH IPUMEPHI
HACJIEICTBEHHBIX O0JIE3HEH YeIoBeKa,
XapaKTEPU30BATH METOJIbI UX
nporIIaKTHKN; 000CHOBBIBATH 3HAUCHUE

MCIUKO-TCHCTHUYCCKOI'O
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CtBoJIOBBIC KJIETKU. [IpUHIMIIBI 370POBOTO
o0Opaza >KM3HH, TUarHOCTUKH,
MPO(MIIAKTUKY 1 JICUCHUS TEHETUICCKUX
0oJie3He. MeIMKO-TeHeTUYECKOE
KOHCYJTUPOBAHUE. 3HAUCHHE
MEIUITMHCKOU TeHETUKH B
MpEAOTBPAICHUY U JICUCHUU
reHEeTHYCCKUX 3a00JIeBaHUM YeIOBEKa.
emoncmpauuu:

Tabnuywvl u cxemsr: «HacimenoBanue
pesyc-aktopay, «I” eHeTnka rpynn
KPOBI.

Vlabopamophule u npaxmuueckue
pabomut:

[Ipaktrueckas padora Ne 2. «CocraBneHue
W aHAJIM3 POJOCIOBHBIX YEJTOBEKA

KOHCYJIbTUPOBAHMUS.

BhISBIISATE M CPAaBHUBATH MEXTY COOOM
JTOMUHAHTHBIEC U PELIECCUBHBIC IPU3HAKU
YEJI0BEKA.

CocTaBiATh U aHAU3UPOBATh
POAOCIIOBHBIE YEJIOBEKA

1Toro yacos 1mo reme

8

Tema 7. Cejiekuysi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekuus Kak HayKa
U TIpol1iecc

1

Cenekuus Kak HayKa U IpoILiecC.
3apoKICHHUE CEJIEKIIUU U IOMECTUKALIUS.

Yuenue H. U. BaBunosa o neHTpax

MHOT000pa3usi U IPOUCXOKICHUS
KYJIBTYPHBIX PACTCHHM.

[{eHTpbI TPOUCXOKIEHHUS IOMAITHUX
"KUBOTHBIX.
Copr, nopoza, mramm.

PackpbiBaTh coepKaHue TEPMUHOB
Y MIOHSATUH: CEJICKIHS, COPT, MOPOJa,
[ITAMM, IOMECTHKAIUS, UIN

OJOMAIlTHUBAHUC, ICHTPEI
MHOFOO6paSI/I$I " IIPOUCXOKACHUA

KYJbTYPHBIX PACTCHUN U
PKUBOTHBIX, THOpUIU3AITHs,

MCKYCCTBEHHbBIH OTOOD.
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lemoncmpayuu:

Ilopmpemui: H. . BaBunos. Tadauubt u
cxempl: kapta «LleHTpsl MHOrOOOpa3us u
MPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUN,
«ITopoibl JOMaITHUX KUBOTHBIXY», «CopTa
KyJbTYPHBIX pacTeHUi». Odopydosanue:
MYJISIKU TJI0/I0B M KOPHETUIO0B JUKHUX
(GbopM U KyJTBTYPHBIX COPTOB PACTECHUM;
repOapuii «CenbCKOX039MCTBEHHbBIC
PACTECHUS

HasbiBaTh 1 CpaBHUBATh OCHOBHBIE ATAIlbI
Pa3BUTHS CEJICKIUU.

M3marate yuenue H. . BaBuiioBa o
[EHTPaX NPOUCXOKACHUS KYJIbTYPHBIX
pacTEeHMIl; pa3IuyaTh LEHTPHI HA KapTe
MHUpAa, CBSI3bIBATH UX MECTOIOJIOKEHUE C
o4yaramMy BOZHHMKHOBEHUS JPEBHEUIIINX
UBUJIN3ALAH.

CpaBHUBATh COpTa KyJbTYPHBIX PACTCHHM,
MOPO/JIbI JOMAIITHUX )KUBOTHBIX U UX JUKUX
npeakoB. OLIEHUBATh POJIb CEJIICKIINU B
00ecreyeHny MpoI0BOJIbCTBEHHOM
0€30MacHOCTH YEJI0OBEYECTBA

7.2

MeToanl U TOCTHKEHUS]
CEJIEKIIMH PACTECHUN U
JKUBOTHBIX

CoBpeMEHHBIE METOIBI CEJICKIINH.
MaccoBbIil 1 MUHIUBHUIyaJIbHBIA OTOOPHI B
CEJIEKIIMH PACTEHUN U )KUBOTHBIX. O1leHKa
DKCTEpPhEpA.

bBJIM3KOPOICTBEHHOE CKPEIIMBAHUE -
uHOpuauHT. Yncras muaus. CKpeluBaHue
YUCTBIX JTUHHUH.

["eTepo3uc, nim rudpuIHas CHIIA.
HepoicTBeHHOE CKpelnBaHUE -
ayTOpuauar. OTnanéHaas rudpuan3aus u
e€ ycnexu. MICKycCTBEHHBIN MyTareHes u
MMOJy4YeHNE MOJUTIONA0B. JloCTH)KEHUS

CCIICKI U

PackpbIBaTh cosiepkaHue TEPMUHOB U
MOHSATUI: UCKYCCTBEHHBIN 0TOOD,
MacCOBBI 0TOOP, MHAUBUIYATIBHBIN 0TOOD,
PKCTEpbep, OJIU3KOPOACTBEHHOE
CKpEILIMBaHWE, YUCTas JIMHUSI, T€TEPO3HC,
HEPOJCTBEHHOE CKPELIMBaHNUE,
MCKYCCTBEHHBI MyTareHes, MOJUILTIOUIbI.
CpaBHuBaTh (OPMBI HICKYCCTBEHHOTO
oTOOpa (MaccoBOTO U MHANBUYATLHOTO),
BU/IbI THOpHAU3AIH (OJITU3KOPOJACTBEHHOM
U OTJQJIICHHOM ), CIIOCOOBI MOTyUYCHUS

ITOJIHUIIJIONTOB.
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PACTEHHUI, ’KUBOTHBIX U MUKPOOPTAHU3MOB.
lemoncmpayuu:

[lopmpemuwi: 1. B. MuaypuH,

I'. JI. Kapnieuenko, M. ®@. 11BaHOB.
Tabauywl u cxemol: «OTHaNCHHAS
rudpuauzanus», «Pabotel akagemuka M.
®. MBanoBay, «llonurionausy.
Obopyoosanue: MyIsiKY TUIOJIOB U
KOPHEIUIOAO0B AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHun. Jlabopamopnwie u
npakmuuecKue padomol:

Okckypeust «OCHOBHBIE METObI U
TTOCTMIKEHHUSI CENIEKLINYA PACTEHUN U
PKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO,
MJIEMEHHYIO hepMy, COPTOUCIIBITATEIbHBIN
Y4aCTOK WM TETUTMYHOE XO3SIICTBO)

[IprBOINTH MPUMEPHI JOCTUKEHUN
CEJICKIIUY PACTEHUMN U KUBOTHBIX

7.3

buorexHoorusa Kkak
OTpacib MPOU3BOJICTBA

buoTexHoI0rNs Kak 0Tpaciib
MMPOU3BOJICTBA. | €eHHAst MH)KEHEpPHsI. JTallbl
co3nanus pekomounanTHon JIHK u
TPAaHCT€HHBIX OpraHu3MoB. KneTouHas
nHXKeHepHs. KieTounsle KyJabTyphbl.
MUKpOKIOHAIBHOE PA3MHOKEHHE
pacrenuid. Knonuposanue

BbBICOKOIIPOAYKTUBHBIX

PackpbIBaTh cosiepkaHue TEPMUHOB U
MOHSATUIN: OMOTEXHOJIOTUSI, KJIETOUHAs
WHKEHEpUsl, TeHHAs] NHKEHEPHs,
KJIOHUPOBAHHE, TPAHCTEHHbBIC OPTaHU3MBI,
['MO (renetndyecku MOAUGDUITUTPOBAHHBIC
Opranu3Mbl). XapakTepu3oBaTh
OMOTEXHOJIOTHIO KaK OTPacib

IMPON3BOACTBA, OCHOBHBIC
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CEIBCKOXO3SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTUYECKHUE U ITUYECKUE MPOOIIEMBI.
['MO - reHeTH4YECKH MOIUPHUITIPOBAHHBIC
opraHu3Msbl. lemoncmpayuu:

Taonuuwt u cxemot: KOOBEKTHI
OnoTeXHOJOTHMNY, «KIIeTOUHBIE KYIbTYpPhI
1 KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U
MEPEHOC T€HOB, XPOMOCOM)

TOCTIDKEHUSI OMOTEXHOJIOTHHU B 00J1aCTH
MTPOMBITIUICHHOCTH, CEJIbCKOTO XO3SIMCTBA U
METUITUHBI.

[lepeuncisaTh u XapaKTEPU30BaTh
OCHOBHBIE ~ METOABI M  JIOCTHIKCHUS
OMOUH)KEHEPHH.

OO6CyX1aTh YKOJIOTHYECKUE U ITHUECKUE
ACIIEKThl HEKOTOPBIX UCCIIECOBAaHUN B
00J1acTH OMOTEXHOJIOTUH (KIIOHUPOBAHMUS,
MCKYCCTBEHHOTO OIJIOJJOTBOPEHUS,
HAIPaBJICHHOTO W3MEHEHHUS TeHOMa U
CO3JaHUs TPAHCTCHHBIX OPTaHU3MOB)

I1Toro yacos mo teme

Pe3epBHOE Bpemst 1
OBIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KITACC

Haumenosanue
Ne KomaectBo OCHOBHbBIE BUJIbI IEATEITHBHOCTH
pa3ziesioB U TeEM [IporpammHoOe coeprkanue
/o qaCoOB o6yqa10mnxcs1
y4eOHOr0 MpeMeTa
Tema 1. DBoTIOLIMOHHAN 0HOJIOTHA
1.1 Ppomonus u MeToIBI 1 [Ipennockuiku BOSHUKHOBEHUS PackpbIBaTh cojiepkaHue TEPMUHOB U

e€ U3y4yeHUs

SBOJIFOIIMOHHOM TEOPUHU. DBOIIOIIMOHHAS
TEOpHs U €€ MECTO B OMOJIOTHH.

BrivsiHre 3BOJIFOLIMOHHON TEOPUH Ha
pa3BUTHE OWOJIOTUH U JIPYTUX HAYK.
CBUIETEIIHLCTBA BOJIIOIUH.
[1aieOHTOJIOTHYECKHE:
[MOCJICIOBATEIIFHOCTD MOSBJICHUS BHIOB B
MMaJICOHTOJIOTMUECKOM JICTOIMCH,
nepexoansie (hopmbl. buoreorpadguueckue:
CXOJCTBO U paznuuue ¢payH u Quop
MaTE€pUKOB U OCTPOBOB.
OMOPHUOTIOTUYECKHUE: CXOACTBA U PA3INUUS
SMOPHOHOB Pa3HBIX BUJIOB ITO3BOHOYHBIX.
CpaBHHUTEILHO-aHATOMUYECKHUE:
TOMOJIOTUYHBIC, aHAJIOTUYHBIE,
PYAUMEHTapHbBIE OPTaHbl, aTABU3MBI.
MOoJIeKyIIpHO -OMOXUMHYECKHUE: CXOJCTBO
MEXaHNU3MOB HACJICJCTBEHHOCTH 1
OCHOBHBIX

MOHSATHI: IBOJIIOIMS, IEPEXOIHbIE (DOPMBI,
(buoreHeTUYECKUe PAJibl, BUIbI-OHIEMUKH,
BU/JIBI-PEIUKTHI, 3aKOH 3aPO/IbIIIEBOTO
CXOJICTBA, OMOTEHETUYECKUI 3aKOH,
FOMOJIOTUYHBIEC U aHAJIOTUYHBIE OPTaHbI,
PyIUMEHTApHBIE OPTaHbl, AaTABU3MBI.
[lepeunciaTh OCHOBHBIC TAITBl Pa3BUTHS
HBOJIIOIIMOHHON TeOpUH. XapaKTepru30BaTh
CBUICTEIHCTBA IBOJIOLIUU:
MAJICOHTOJIOTHIECKHE,
ouoreorpaduyeckue, SMOPUOTIOTUUECKHUE,
CpPaBHUTEIHLHOAHATOMUYECKHE,
MOJIEKYJIIPHOOMOXMMUYECKHE.
[IpuBOAUTH MPUMEPHI IEPEXOTHBIX (hOopM
OpraHU3MOB, (DHIIOTEHETUYECKHUX PSIOB.
[TpuBOAUTH POPMYITUPOBKH 3aKOHOB
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METa0OJINYECKUX MTYTEH Yy BCEX JKUBBIX
OpraHU3MOB.

lemoncmpavuu:

Ilopmpemui: K. Jlunnen, K. b. Jlamapk, Y.
JlapBuH, B. O. KoBanieBckuii,

K. M. bap, 3. I'ekkens, . Mroiep.
Taonuuwvt u cxemot: «PazButue
OPraHUYECKOT0 MHpa Ha 3eMIIe»,
penbedHbie TAOIUIIBI «3apOIBIIIN
MO3BOHOYHBIX )KHBOTHBIX),
«ApPXEONTEPUKCY.

Obopyooeanue: 6uoreorpapuyeckas
KapTa Mupa; KoJuieKius «Dopmbl
COXPAHHOCTH MCKOMAEMbIX KUBOTHBIX U
pacTEeHUI»; BIaKHbBIE TIPETapaThl
«Pa3Butne Hacekomoroy», «Pa3purue
JISITYTIKID)

OMOTreHEeTHYECKOIO U 3apOAbIIICBOTO
CXO0OCTBa

1.2

Vcropus pa3Butus
[pEICTABICHUI 00
HBOJIIOLIUU

OBosmronnoHHas teopus Y. J[apsuna.
[IpeanochbUIKM BOSHUKHOBEHUS
napBUHU3MA. [[BHKyIIHE CHIIBI 3BOJIIOLNN
BUIOB 110 J{apBuHy (M30BITOUHOE
Pa3MHOXEHUE IPU OIPAHUYEHHOCTH
pECYpPCOB, HEOIIPEAEIEHHAS
M3MEHYMBOCTb, O0OpH0a 3a CyIeCTBOBAHHE,
€CTeCTBEHHBIN 0TO0p). CHHTEeTHYECKAS

TEOPUS HBOJTIOLIUU

PackpbIBaTh coepKaHUEe TEPMUHOB U
MOHSITHUI: CHCTEMaTHKa, €CTCCTBCHHBIN U
MCKYCCTBEHHBIN 0TOOP. XapaKTepru30BaTh
OCHOBHBIE ABOJIFOIMOHHBIC UJIEH,
KOHIICTIIINU U TEOPHUU; CPABHUBATH B3TJISI/IbI
Ha By 1 3Bomonuio K. JIunnes, JK.b.
Jlamapka, Y. JlapBuna.

OuenuBaTh BKJIaJ1 JIMHHES B pa3BUTHE
CHUCTEMAaTUKH U OOBSCHITH IPUHIIUTIBI

56



(CTD) u e€ 0OCHOBHBIE TMOJIOKEHHUS.
/lemoncmpayuu:

Iopmpemuwi: K. Jlunneit, K. b. Jlamapk, Y.
JlapBuH.

Tabauywt u cxemor: «llonynsiuuny,
«Kapra-cxema mapuipyra myremectBus Y.
JlapBuHay, «DopMbl 00pHOBI 32
CyIlleCTBOBaHHE», «ECTeCTBEHHBIN OTOOPY,
«MHoroo0pazre CoOpToB pacCTEHUI,
«MHoroo6paszue nopoj KUBOTHBIX»

OMHApHON HOMEHKJIATYPHI.
XapakTepu30BaTh COIEPKAHUE U 3HAYCHUE
SBOJIFONMOHHOM KoHLenuuu JK. b.
Jlamapka.

OneHNBaTh €CTECTBEHHO-HAYYHBIE U
COLMAIIBHO-?)KOHOMUYECKHUE MPEANOCHUIKA
BO3HUKHOBEHUS 3BOJIIOIIMOHHON Teopun Y.
JlapBuHa. PackpeiBath conepxanue
PBOJIFOLIMOHHON Teopuu Y. /[apBuHa;
CpaBHUBATh HEONPEACIEHHYIO U
OIPEACIEHHYI0 NU3MEHYUBOCTb,
€CTECTBEHHBIN U UCKYCCTBEHHBINH O0TOOD,
dbopmbI OOPBOBI 3a CYIIECTBOBAHHE.
OnuceiBaTh MOJIOKEHUS CUHTETHYECKOMH
Teopuu 3BoOIUN (CTD) u 0OBICHATH €€
3HaAYEHUE 151 OMOJIOTHI

1.3

Bun: xpurepuun n
cTpykrypa. [Tonmysnsius
KaK Kak dJIEMEHTapHast
eIMHHNIA BUAA

MukposBosrorus. [lomymsiys kak
eIMHUIIA BUA W DBOJIIOIINH.
/lemoncmpavyuu:

Taonuywt u cxemor: «Ilonynsauuny,
«MyTarnmoHHas U3SMEHUYUBOCTD.
Obopyoosanue: MUKPOCKOTI,
MuKponpenapar «Jlpo3zodunay (Hopma,
MyTaru (GOPMBI KPBUTEEB U OKPACKH
Tena), Moaenb-amukanus «Ilepexkpéct

XPOMOCOM.

PackppIBaTh cofep:KkaHUE TEPMUHOB U
MOHSATHN: MUKPOABOJIIOLINS, BUI, KPUTEPUHU
BUJIa, apeall, MOMyJIsLus, TeHODOH],
MyTaluy, KOMOWHAIIMU T€HOB.
XapakTepu30BaTh BUJ KaK OCHOBHYIO
CUCTEMATHYECKYIO €IMHULLY U LEJIOCTHYIO
OMOJIOTMYECKYIO CUCTEMY. BbinensiTh
KpuTepuu Buaa (Mop(hoIoruuecKku,

(bU3UOTOTHYECKUH,
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Jlabopamopnuie u npakmuueckue
paoomuwl:

JlabopaTtopnas pabota Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIOTMYECKOMY KPUTEPHUIO»

OMOXMMHYECKHUIN, T€HETUUECKUH,
DKOJIOTMYECKUM, reorpapuIecKuii) 1
MPUMEHSITh KPUTEPHUU JIJIsl OTTUCAHUS
KOHKPETHBIX BHUJIOB.

XapakTepu30BaTh MOMYJIAIHNIO KaK
CTPYKTYPHYIO €AMHHUITY BUJIa U HBOJIIOIUH.
OnurchIBaTh MOMYJISIINIO TI0 OCHOBHBIM
MOKa3aTeJsIM: COCTaB, CTPYKTYypa

1.4

JIBHKyIIE CHIIBI
(371eMEeHTapHBbIE
(baKkTOpbI) IBOTIOLUU

JIBrKymue cuiibl ((hakTopbl) BOIIOLNAN
BUJIOB B IIpUpoze. MyTalmoHHBIN Mpoliecce
1 KOMOMHATUBHASI ©K3MEHYUBOCTD.
[lomysIIMOHHBIE BOJIHBI U Ipeii] reHoB.
W3omsanyst 1 murpauus. /lemoncmpayuu:
Tabnuywvl u cxemol: «JIBUXKyIue CUIIBI
SBOJIFOLIIN

PackppIBaTh cofiepyKaHue TEPMUHOB H
MOHATHI: KOMOMHATUBHAS H3MEHINBOCT,
MyTaIlH, MyTallMOHHBIA MPOIIECC,
MOMYJISIIMOHHBIC BOJHBI, IPEiQ TEHOB,
W30JISAIUS, MUTPAIlA. XapaKTepru30BaTh
hIIeMEHTapHbBIC (DAKTOPBI SBOJTIOIINHN:
MYTaIIMOHHBIN TTPOIIecC, KOMOMHATHUBHAS
W3MEHUYHUBOCTD, MTOMYJISIIMOHHBIE BOJIHBI,
npeiid TeHOB, N30SI, MUTPALIHSL.

Y cTaHaBIMBATh MPUIMHHOCIIEICTBEHHBIE
CBSI3U MEXKTY MEXaHU3MOM U PE3yJIbTaTOM
NENCTBUS JBIDKYIIUX CUJT (3JIEMEHTAPHBIX
(haKTOpPOB) IBOJIOIIMHI

1.5

EcTtecTBeHHbIN 0TOOD U
ero (bopmbl

EcTtecTBeHHBIN 0TOOD - HATTPABISAIONTUH
(haKkTOp SBOJIOINH.

@DOpMBI €CTECTBEHHOTO 0TOOpA.

PackppiBaTh cojiep:KaHue TEPMUHOB H
MOHSATUM: €CTECTBEHHBIN 0TOOP, OOpHOa 32

CYHICCTBOBAHHUC.
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/lemoncmpayuu:
Tabauyvt u cxemwl: «KEcTecTBEeHHBIN
oT60p», «boppba 3a cylecTBOBaHUE)

OnuceIBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOTO 0TOODA.

XapakTepru3oBaTh (OPMBI €CTECTBEHHOTO
oTOOpa (ABMXKYIIMKM, CTaOWUIIU3UPYIOIIHH,
NU3PYNTUBHBIN) U CPAaBHUBATh UX MEXKIY|
co0oi.

XapakTepu3oBaTb 60prOY 3a
CYLIECTBOBaHHE U CPABHUBATH €€ BU/IbI
(MeXBUIOBas, BHYTPUBUIOBAs, OOpKOa C
HEOIaronpusTHBIMU (DAKTOPAMHU BHEIIHEN
Cpebl)

1.6

Pe3ynbTaThl 3BOJIIOINMN:
[PUCIIOCO0JICHHOCTh
OpraHU3MOB U
BUI000pa30BaHUe

[Ipucnoco01eHHOCTh OPTaHU3MOB Kak
pe3ynbTat sBostonun. [Ipumepst
MPUCIIOCOOJICHUI Y OPTaHU3MOB.
ApomMopd03bl U MO daANTALIUN.

Bug u BugooOpazoBaHue.

Kpurepuu Buga. OcHOBHbIE (POPMBI
BUJ1000pa3oBaHus: reorpaduueckoe,
PKOJIOTHYECKOE.

lemoucmpavuu:

Taoauust u cxemwi: «IIpucnocobOIEHHOCTD
opranu3MoBy, «I" eorpaduyeckoe
BUI000pa30BaHUE», « IKOJIOTHIECKOE
BUI000pa3zoBanue». Odopyoosanue:
kosutekus «lIpumephl 3aUTHRIX

OPUCHOCOOJIEHUH Y )KUBOTHBIX),

PackpbIBaTh cofiepKaHHe TEPMUHOB U
MOHSATUI: IPUCTIOCOOJICHHOCTD,
MOKPOBUTEIHCTBEHHAS U
MpeIoCcTepEraInas OKpacka, MaCKUpOBKa,
BUI000pa3zoBanre. ONUChIBaTh MEXaHU3M
BO3HUKHOBEHUS TIPUCIIOCOOJICHUH Yy
OpraHu3MOB. BBIABIATE IO N300paxeHMIM,
Ha JKMBBIX U (DUKCHUPOBAHHBIX MpenapaTax
pUMEPHI TPUCTIOCOOTCHHOCTH PACTECHUM U
PKUBOTHBIX K YCIIOBUSIM CpeJlbl OOUTaHus,
TT0Ka3bIBaTh OTHOCUTENIBHYIO
1€J1€CO000Pa3HOCTh MPUCTIOCOOICHUA.
XapakTepru30BaTh CIOCOObI 1 MEXaHU3MBI
BUI000pa30BaHusl; OMUCHIBATH U
CpaBHMBATh OCHOBHBIE
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KOJUIEKIUSI HACEKOMBIX C Pa3IUYHBIMU
TUTIAMU OKPACKH; HA0Op IJI0JIOB U CEMSIH.
Vlabopamopnusie u npakmuueckue
paoomol:

JlabopaTtopHas pabora Ne 2. «Onucanue
MPUCTIOCOOJICHHOCTH OpraHU3Ma U ee
OTHOCHUTEIHLHOTO XapaKTepay

(hOpPMBI PKOJTOTHIECKOTO U
reorpaduIecKoro BUI000pa30BaHUs

1.7

Hanpasnenuss u 1myTtu
MaKpO3BOIIOLUH

Maxpo3BOJIIOLIHS.

DopmbI FBOJIIOIUU: (PrIeTHYECKas,
TMBEPTCHTHAs, KOHBEPTEeHTHAS,
napauienbHas. HeoOpatumocTsb
hBOOIMH. [IporcxoxaeHue ot
HEeCTeIMaTU3UPOBAHHBIX MTPEIKOB.
[Iporpeccupyromas cieuuaIn3amus.
AnanTtvuBHasg paauanus. Jemoncmpayuu:
Ilopmpemoi: A. H. CeBepuioB. Tabauyst u
cxemol. « ApomMopho3b1»,
«Mnnoanganramuny, «O01mas
nereHepanus.

Obopyodosanue: moneib « OCHOBHBIC
HaIpaBJICHUS IBOIOLUIY; 00BEMHAS
Mozenb «CTpOeHUE TOJOBHOIO MO3Ta
MTO3BOHOYHBIX)

PackpbIBaTh cosiepkaHue TEPMUHOB U
MOHSATUIN: MAKPOABOJIONUS, (PUITOTEHES,
OMOJIOTMYECKUM MPOTPECC U perpecc,
apomopdo3, uanoamanTaius, oomas
nereHepanus, aJanTuBHas pagualus.
XapakTepu3oBaTh (POPMBI IBOJIOIIHH.
BrisBisiTe apoMopo3bl U uAMOA AN TalluN
Y PAaCTEHUH U )KUBOTHBIX.

CpaBHUBaTh OMOJIOTUYECKUN TTPOTPECC U
ounoJsioruueckuit perpecc, apomopdos,
UIMO0AIaNTalllI0 U OOIIIYIO JEre€HEPALIHIO.
BBISIBISITE B3aUMOCBSI3U MEXKAY MYTIMHU U
HaIpaBJICHUSIMU BOJIIOIIUU Yy PACTCHUN U
PKUBOTHBIX

I1Toro yacos mo teme
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Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KU3HU HA 3emuie

2.1 Wcropus xu3nu Ha
3emJie ¥ METOJIBI €€
N3yUCHUS.

[" unorte3sl
MPOUCXOKICHUS
PKHU3HHU Ha 3eMiie

2

JloHay4YHBIE MPEICTABICHUS O 3aPOKICHUN
KU3HU. HaydHble rumnoTessl
BO3HMKHOBEHUS KU3HU Ha 3eMJIe:
a0MOTEHE3 U MaHCTIEPMUSL. XUMHYECKasl
SBOJTIOITHS.

AOHOTEHHBIN CHHTE3 OpraHUYeCKUX
BEIIECCTB U3 HEOPTAHUYECKUX.
DKCIEPUMEHTAIBLHOE MOITBEPKIACHUE
XUMHUYECKOM ABOJIIOIUH.

HaganpHbIE 3Tanbl OMOJIOTHYCCKOM
sBosironnd. ' nnoreza PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP U
BO3HUKHOBEHHUE MPOTOKJIETKU. [IepBrie
KJIETKH U UX 3Bodtonusa. DopMupoBaHue
OCHOBHBIX TPYIIII )KUBBIX OPTaHU3MOB.
/[emoncmpayuu:

Ilopmpemeui:

®. Penu, JI. ITactep, C. Muiep,

A. . Omapumn, I'. FOpu.

Taobnuuwvt u cxemot: «Bo3sHUKHOBEHHE
CoJIHEeUHOM CHUCTEMBI»,

«Pa3BUTHE OPraHUYECKOI0 MUPaY,
«PactutenpHas kieTkay, « JKuBoTHas
KJeTKay, «[[pokapuoTnyueckas KJIeTKa»

PackpbIBaTh CoJIepKaHNE TEPMUHOB U
MOHSATUN: KpealluoOHU3M, aOMOTEHE3,
BUTAJIN3M, TTAHCTIEPMHUSI, OMOTI033,
KOallepBaThl, MPOOMOHTHI, CHMOHOTEHE3.
XapakTepu30BaTh METOAbl U3YUEHHUS
MCTOPUYECKOTO MPOIILIOro 3eMJIH.
[lepednciasiTh OCHOBHBIC ATAIIBI
XUMHUYECKON U OMOJIOTMYECKOM SBOJIIOIUH.
W3naraTe coJiep:KaHUE TUTIOTE3 U TEOPUI
BO3HHMKHOBEHMS )KU3HM HA 3eMIIe
(kpealinoHU3Ma, CaMOINPOU3BOJILHOTO
3apOXKJeHUS (CIIOHTAHHOTO), MAaHCIIEPMUU,
runore3sl PHK-Mupa). OnucsiBath
bkcnepuMeHTsl C. Mutepa u I'. FOpu no
MOJYYCHUIO OPTAaHUYECKUX BEIIECTB U3
HEOPTaHUYECKUX MTyTEM aOHOTeHHOTO
CHUHTE3a
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2.2

(OCHOBHBIC ATaIlbI

OBOJIFOITNHN

OPraHu4cCKOro Mmpa
Ha 3CMJ'IC, Pa3BUTHUC

JKU3HU I10 9PpaM U
[ICPHUOdaM

Pa3BuTHe )XU3HHU HA 3eMJIC T10 opaM U

nepuogam. Katapxeil. Apxenckas
1 poTepo3oickas 3psl. [laneosoiickas
Qpa u e€ nepuoIbl: KEMOPUNCKUH,
OPAOBUKCKUH, CUITyPUHUCKHH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIM,
[IEPMCKHM.

Me3o30i1cKas 3pa U €€ NEePUOBbI:
TPUACOBBIM, FOPCKUM, METIOBOM.
Kaiino3olickas spa u €€ nepuobl:
1aJ1€OTCHOBBINA, HEOTCHOBBIN,
AHTPOIIOTCHOBBIM.
XapakTepuCcTUKa KJIUMaTa u

I'COJTOTHUYCCKUX IIPOLICCCOB. OcHoOBHBIE

STaIbl YBOIIOLUN PACTUTEIIHHOIO U
PKHUBOTHOTO MUpa. ApoMopdh 036l

Yy paCTeHUH U )KUBOTHBIX. llosiBIEHNE,

paciBeT U BEBIMUPAHHUE TPYII KUBBIX
OPTraHU3MOB.

lemonucmpauuu:

Tabnuywl u cxemol.: «PazButue

OPTaHUYECKOTO MHUPay,
TCOXPOHOJIOTHYECKAs TaOIHIIa;

KOJIJICKIIUA «(DOpMI)I COXPaHHOCTH
HCKOIIACMbIX XUBOTHBIX U paCTeHHfI>).

Jlabopamopnusie u npakmuuecKkue

aoomel:

PaCKpI)IBaTI) COACPKAHNC TCPMHUHOB U

MMOHATHI: P0H, 3pa, IEPUO/I,

apoMop(o3bl, HIHOATATITAIIHH.
3HaTh MOCIEAOBATCIIBHOCTD YOHOB:

KaTapxeu, apxeu, mpoTepo30H,
dbaHepo3oii; 3p: apxeickas,
[IPOTEPO30MCKAsl, TAJICO30UCKas,

ME3030MCKast, KAWHO30MCKasl;, IEPUOJIOB:

KeMOPUNCKUM, OPTOBUKCKHUIA,
CHJIYpUMCKHM, J€BOHCKU,
KaMEHHOYTOJIbHBIN, [IEPMCKUU,
TPUACOBBIHN, FOPCKUI, MEJIOBOM,
MMAJICOT€HOBBIN U HEOT€HOBBIH,

AQHTPOIIOTECHOBBI.

XapaKkTepu30BaTh OCHOBHBIE COOBITHUS
B Pa3BUTUH OPraHUYECKOr0 MUpa

10 9paM U IICpUOoaaM re0JI0rn4ecKom

WCTOPUM; STAIbl PA3BUTHS
PACTUTEIIBHOTO U dKUBOTHOT'O MUPA.
BoiaenuTs riaBHbIE apOMOP( 036l
PACTCHUM W JKUBOTHBIX.

CpaBHUBATH MEXIY CO00i
IPEICTaBUTEINICH CHCTEMAaTHYCCKHUX

CPYIIl OPTAHU3MOB, BBISBIISTH YEPTHI
YCIIOKHEHUS U TIPUCTIOCOOJIEHHOCTH
K YCJIOBUSIM KU3HU
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[IpakTuueckas padora Ne 1. «M3yyenue
MCKOIIA€MbIX OCTAaTKOB PACTEHUH U
PKUBOTHBIX B KOJUICKIIUSX).

DKCKypcHust « IBOJIONMS OPTaHUYECKOTO
MHpa Ha 3eMJie» (B €CTECTBEHHOHAYYHBIN
WM KpAaeBEUECKUI My3ei)

2.3 CoBpeMeHHas Cucrema OpraHm4ecKoro Mupa Kak
cucrema OoTpaxx€HHe 3BOTOIMU. OCHOBHBIE PackpbiBaTh coepKaHue TEPMUHOB U
OpraHM4ECcKOro Mupa CHUCTEMATUYECKUE I'PYIIILI OPTaHU3MOB.  [MOHATHH: CUCTEMATHKA, UCKYCCTBEHHAS U
lemonucmpavuu: €CTeCTBeHHas Kiaccuukanus, OnMHapHas
Taonuywt u cxemwvr: «CoBpeMEHHas HOMEHKJIATypa, IPUHILIMI HEPAPXUYHOCTH.
CUCTEMa OPraHUYECKOT0 MUPa» XapakTepu30BaTh COBPEMEHHYIO CUCTEMY
OpPraHUYECKOro Mupa
2.4 OBOJIOLMS  YEJIOBEKA] PackpbIBaTh coepKaHEe TEPMUHOB U
(anTpOIIOreHe3) DBOJIOLMS YEIIOBEKA. AHTPOMNOJIOTHS KaK |[MOHATHI: aHTPOIIOJIOT U, AHTPOTIOTEHE3,

Hayka. PazBuTue npeacraBieHnil o
MPOUCXOXKJIECHUU YesloBeKa. MeTo bl
U3y4eHus aHTpororenesa. CxoacTea u
pazIyuusl 4eJIOBEKA U KUBOTHBIX.
CucreMaTuuecKoe MOJIOKEHUE YETIOBEKa.
lemoucmpavuu:

Iopmpemuwi: Y. JlapBuH.

Taonuuer u  cxemovr:  «CpaBHEHHE
AHAaTOMUYECKUX YEPT CTPOCHHUSI YEJIOBEKA U
YEIIOBEKOOOPA3HBIX 00€3bsIH.
Obopyoosanue: CIeTKU UM N300pakeHUs

yenoBek pasymusbiil (Hoto §apleny),
MPSIMOXOKJICHHUE, BTOPasi CUTHAJIbHAS
cucrema.

[lepeuncnsath 3aa4u aHTPOIOJIOTHH,
ATAIlbl CTAHOBJICHUS U Pa3BUTHS
MPEACTABICHUM O TPOUCXOKICHUN
YyeJI0BEKa.

M3narate OCHOBHBIEC MOJOKEHUS Teopuu Y.
JlapBrUHA, KPUTUYECKH OLICHUBATH
HEHaY4YHYI0 UH(OpMaLIHIO O
MPOUCXOXKICHUH YeJIOBEKa.

KaMEHHBIX 0Py

3HATh CUCTEMATHUYECKOE IOJI0KEHHUE
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MEPBOOBITHOTO YEJIOBEKA: KAMHU- YOTICPHI,
pyOuna, ckpebia

Buaa Horto §aplen§, nepeuncnars ero
MOP(OJIOTr0-aHATOMHYECKHE MPU3HAKU
PAa3HOTO YPOBHS (THUII, KJIACC, OTPS U JIp.).
Y cTaHaBIMBATH YE€PTHI CXOJICTBA U
pa3Iuyuil 4eI0BEKa U KUBOTHBIX.
OODBACHATD U OLICHUBATH 3HAYCHUE
Hay4YHBIX 3HAHUW O IPOUCXOKICHUU
yeJIoBeKa /I MIOHUMAaHUsI MeCTa U POJIH
YeJIOBEKa B IPUPOJIE

2.5

J[BHOKYyIIIME CHUIIBI

(pakTopsI)
AHTpOIIOTreHe3a

JIBroKymue cuibl ((hakTopsbl)
aHTpororese3a. Hacnencrsennas
W3MEHUYHUBOCTh U €CTECTBEHHBINH OTOOD.
OO01IecTBEHHBIN 00pa3 )KU3HHU,
M3TOTOBJICHUE OPYIUH Tpya, MBIIIUICHHE,
peub.

lemoucmpavuu:

Tabauywt u cxemor: «CpaBHEHUE
QHATOMUYECKUX YEPT CTPOCHUSI YeJIOBEKa U
4eJI0BEKOOOpa3HbIX 00€3bsiH», « OCHOBHBIC
MeCTa MaJeOHTOJIOTHYECKUX HAaX0A0K
PEIKOB COBPEMEHHOI'O YEJIOBEKAY.
OGopynoBaHuEe: MYJISIHKU
«ITpoucxoxaeHue yenoBeka
(MaJIeOHTOJIOTUUECKUE HAXOIKH )»

PackpbIBaTh cofiepKaHHe TEPMUHOB U
NOHATHI: (PaKTOPBI AaHTPONOrEHE3A,
IpYNIIOBOE COTPYJHUYECTBO, PEUb,
opyInuiHas ASITENbHOCTD, HOJTUMOP(HU3M.
XapakTepu30BaTh JIBHKYIIIUE CHIIbI
(akTopbl) aHTpOTIOreHE3a: OMOTOTUYECKUE
U COIIMAJIbHBIE, CPABHUBATH UX MEXKY
co0Ooi
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2.6

OCHOBHBIE CTAIUU
YBOJIIOLIAN YEJIOBEKA

OCHOBHBIE CTaJANU U BETBU IBOJIOIUU
YEJIOBEKA: aBCTPAIONUTEKH, HeloBEK
yMeIbIi, YernoBEeK NpsIMOXOISIIINN,
UenmoBek HeaHAEPTAIBCKUM, YeIOBEK
pa3yMHBI COBpeMeHHOTO Thna. Haxoaku
HMCKOIIA€MbIX OCTAaHKOB, BpEMsI
CyIlIECTBOBaHMS, 00JIaCTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HU, OPYAUSL.
/[emoncmpayuu.

Taonuuwvt u cxemot: «OCHOBHBIC MECTa
[MaJICOHTOJIOTHYECKUX HAXOOK MPEIKOB
COBPEMEHHOT0 YEJIOBEKaAY, «J[peBHeure
moan», «pesane moan», «llepBbie
COBpeMEHHBIC Jitoan». O00pyI0BaHHKE:
MyJsKUA «IIporcXokIeHNE YeTTOBEKa
(OrOCTBI aBCTpaIONMUTEKA, MMTEKAHTPOIIA,
HeaHJAepTaablla, KPOMAHbOHIIA); CICTIKU
WU N300pakeHUs KAaMEHHBIX OpyIuid
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
qornrmnepsl, pyousia, ckpebdiia

PackpbIBaTh cojiepkaHue TEPMUHOB U
MOHSATUN: aBCTPAJIOMUTEK, YETIOBEK
YMEJIBIN, YETIOBEK MIPSAMOXOISAIINM,
HeaHJiepTajel, KpOMaHbOHEII,
HEOJIUTUYECKAS] PEBOJIIONUS, IEPBOOBITHOE
MCKYCCTBO. XapaKTepHu30BaTh U
CpPaBHUBATH MEXKy COOOM OCHOBHBIC
CTaJIM1 SBOJIOLINM YEJIOBEKA:
XPOHOJIOTUYECKHUMN BO3PACT, apea
pacrpocTpaHeHusi, 00BEM TOJIOBHOTO
MO3ra, 00pa3 )KU3HU U OPYAUs TpyJia

2.7

Uenoseueckue pacel U
NPUPOJIHBIE aJaNTalllN
yeJI0BeKa

Uenopedeckue packl. OCHOBHBIC OOJIBIITHE
packl: eBporeonaHas (eBpa3uiickas),
HErpo- aBCTpaJIouIHas (PKBATOpHAIbHAS),

MOHTOJIOHTHAS (a3MATCKO -aMEepPUKAHCKas).

PackpbIBaTh coJlepKaHNE TEPMUHOB U
MOHATUU: Pachl, PACOrE€HE3, COLUAII-
TapBUHU3M, PACU3M, METHCAIIUA.
XapaKkTepu30oBaTh U CPABHUBATH

HpCI[CTaBHTGHGﬁ YCJIOBCUYCCKHX pac,
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UepThl pUCIOCOOTEHHOCTH
MpeICTaBUTENCH YeTOBEUYECKHX pac K
YCIIOBUSIM CyIIeCTBOBaHMsI. EAMHCTBO
qeloBeYeckux pac. Kputuka connaabHOTO
NMapBHHHU3MA U pacu3Ma. /Jemoncmpayuu:
Tabnuuyst u cxemol: «YenoBedeckue pachbh»

[PacKpbIBaTh IPUYHUHBI 1 MEXAHU3MBI
pacoreHesa, NepevrcisaTh U NPUBOAUTh
MpUMEPBI TPUCTIOCOOIEHHOCTH Y€I0OBEKA K
YCIIOBUSIM CPEJIbl, IPUMEPDI
MPUCTIOCOOUTENILHOTO 3HAYEHUSI PACOBBIX
MIPU3HAKOB.
Jloka3piBaTh equHCTBO BUia HoTo 8aplens,
HAy4YHYIO HECOCTOSITEIBHOCTh PACOBBIX
TEOPUH, UAEH COLUATIBHOTO JaPBUHU3MA U
acuzMa

I1Toro yacos mo teme

9

Tema 3. Opranu3mbl H OKpPYKAa0IIAA cpeaa

3.1 Dxonorus Kak Hayka 1
DKOJIOTUA KaK HayKa. 3a/1aud U pa3fiesibl  |PacKpbIBaTh COIEpKaHUE TEPMUHOB U
DKOJIOTHH. MTOHSATUI: 3KOJIOTHUS], TIOJIEBBIE
MeToIbl PKOJIOTHYECKUX HCCIICIOBAaHUN. |[HAOIIOIEHN S, YKCIIEPUMEHThI, MOHUTOPUHT
JKOJIOTHYECKOE MUPOBO33PEHUE OKPYXarLIEH cpelibl, MOJICIIMPOBAHNUE,
COBPEMEHHOTI0 Y€JIOBEKA. [emoncmpayuu: PKOJIOTHYECKOe MUPOBO33PEHHUE.
Ilopmpemot: A. 'yMOONBAT, [lepeuncnsaTh 3a1a4n 3KOJIOTHH, €€
K. ®@. Pynbe, O. ['ekkensb. pa3aeibl U CBSI3U C IPYTHUMH HAyKaMH.
Tabauywt u cxemor: xapta «llpuponnusie [ XapakTepu3oBaTh METOAbI SKOJIOTUUYECKHUX
30HBI 3EMIIN» VCCIIENOBAaHUM

3.2 1

Cpenbl obutanus u
DKOJIOTHUECKHE
dakTopsl

Cpenbl oOuTaHusl OpraHU3MOB: BOIHAS,
Ha3eMHO-BO3/IyIIIHAs, IOYBEHHAS, BHYTPH-
OpraHu3MeHHasi. DKOJIOTHYECKUE

PackpeiBaTh coepkaHue TEPMUHOB U
MNOHATHI: cpesla 0OUTaHUs, SKOJIOTUYECKUE
(bakTOpbl, OMOJIOTUYECKHI ONITUMYM,

daktopsl. Knaccudukanus 3K0JI0rn4ecKux

OTPAaHUYUBAIOIIUNA (TUMUTHUPYIOIIINIA)
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(akTOpoB: abMOTHYECKHUE, ONOTHIECKHE U
AQHTPOITOTCHHBIE.

JleticTBue sKoJ0THYECKUX (haKTOPOB HA
OpraHU3MBbI.

/lemoncmpayuu:

Tabauyvt u cxemwvi: «Cpenbl OOUTAHUS
OpTraHU3MOB)»

dakrop.
XapakTepu3oBaTh YCIOBUS Cpell OOUTaHUS

OpPTraHU3MOB; KJIacCU(UIINPOBATH U
XapaKTepU30BaTh SKOJIOTUICCKHEC
(dbakTophl: abMOTHYECKHE, OMOTUYECKUE U
aHTpororeHHsie. ONMUChIBaTh JACHCTBUE
PKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH CTPOCHUS
U )KU3HEEATSILHOCTH PACTEHUN U
PKUBOTHBIX Pa3HBIX CPeI OOMTaHUS

3.3

AOUOTHYECKHE

(akTopbl

AbGuoTtndeckue hakTophl: CBET,
TeMIlepaTypa, BIaKHOCTb.
doTonepuoauzm.IIpucnocodneHus
OpraHU3MOB K JICUCTBHIO aOMOTHYECKHIX
dakTopoB. buosoruyeckue puTMsI.
/lemoncmpavyuu:

Tabauyvt u cxemvi: «OOTONMEPUOTUZMY.
Vlabopamopnvie u npakmuueckue
pabomol:

JlabopaTopHas pabota Ne 3.
«Mopdonorudaeckue 0COOEHHOCTH
pacTEHUH U3 Pa3HBIX MECT OOUTAHUS.
JlabopaTtopHnas paborta Ne 4. «Biusiaue
CBETa Ha POCT U PA3BUTHUE YEPCHKOB

KOJIEyCa»

PackpbIBaTh cofiep:KaHue TEPMUHOB U
NOHATHI: abHOTHYECKUE (PAKTOPHI,
dboToneproan3M, OMOJIOTUYECKUE PUTMBI.
AHQJIN3UPOBATH JICHCTBUE CBETA,
TEeMIIepaTyphl, BIAXKHOCTH HA OPTaHU3MBI U
MPUBOIUTH MPUMEPHI TPUCTIOCOOTICHHOCTH
opranu3moB. [IpoBoauTs Ouosoruyeckue
HaOMIOCHUS ¥ ODOPMIISITH PE3yIbTaThI
MPOBEIEHHBIX HAOTIOIEHUH
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3.4 |buotnueckue buotnueckue paktopsl. Bumasr
(dakTopsI OMOTHUYECKNX B3aMMOCHCTBHIA:
KOHKYPEHIIUS, XMIIHUIECTBO, CUMOKO3 U PackpbIBaTh Co/IepKaHUE TEPMUHOB U
ero gopmel. Ilapasurusm, Koonepanus, MOHATHI: OMOTHYECKHE (PAKTOPHI,
MyTYyajau3M, KOMMEHCAIN3M XUIIHUYECTBO, NApA3UTU3M, KOHKYpPEHLHUS,
(KBapTHPAHCTBO, HAXJICOHUYECTBO). MYTyau3M, CHMOHO03, KOMMEHCAIIU3M,
AMEHCAIIN3M, HEUTPATU3M. HaXJICOHUYECTBO, KBAPTUPAHCTBO,
3HayeHre OMOTHYECKUX B3aUMOAEHCTBUI [aMeHCann3M, HEUTPaIU3M.
JULL CyIIECTBOBAHUA OPraHU3MOB B XapakTepu3oBaTh OnoTHYeCcKHe (PaKTOPHI U
[IPUPOJHBIX COOOIIECTBAX. BU/IbI B3aHMOOTHOILIEHUN MEXKIY
/lemoncmpayuu: OpraHu3Mamu; IPUBOJIUTH IPUMEPBI
Tabauywl u cxemol: «lluiesbie nenu» B3aMMHOM MPUCIIOCOOIEHHOCTH
opranu3mMoB. CpaBHUBATh MEX1y cOOOM
BU/IbI OMOTUYECKUX B3aUMOIECHCTBUN
OpraHu3MOB
3.5 Pkosornueckue DKOJIOTMYECKHE XapPaKTEPUCTHKH PackpbIBaTh coepKaHEe TEPMUHOB U

XapaKTEpUCTHKNA BUJA
Y TTOIYJISIUN

nonyJyiauu. OCHOBHBIE MTOKA3aTeNN
NOMYJISIUUN: YUCIEHHOCTb, JIOTHOCTD,
POXKJ1a€MOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMuka 4ucieHHOCTH
NOMYJISIUUU U €€ PEryJIsaLHtsl.
lemoucmpauuu:

Tabauysr u cxemol.: «llomymnsummy,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
HNOMyJIALUUA UHPY30pUU-TY(DETBKI.
Jladopamopnusie u npaxmuuecKue

aoomol:

MOHSATHN: TOMYJISLNS, YACICHHOCTb,
MJIOTHOCTh, POKIAAEMOCTh, CMEPTHOCTb,
[IPUPOCT, MUTPALIUsL, TUHAMUKA

YU CIJICHHOCTH IOITYJISLUN.
XapakTepu30BaTh OCHOBHBIE NTOKA3aTEIN U
DKOJIOTUYECKYIO CTPYKTYPY IOIYJISALNH;
ONMCBHIBATh MEXAHU3MBI PETYJIIALIUN
YUCJICHHOCTH TOIYJISIAN
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[IpakTuueckas padora Ne 2. «Ilogcuér
[JIOTHOCTH TOMYJISALINI pa3HbIX BUIOB
ACTCHUIN»

Toro yacoB 1mmo teme

5

Tema 4. Coo01iecTBa 1 K0J1

OIrm4eCKHue CHCTEMbI

4.1 |CoobuecTBa 1 Co001IECTBO OPTaHU3MOB - OHOLIEHO3.
OpraHU3MOB CTpykTypsl OHOLIE HO3a: BUIOBas,
[POCTPaHCTBEHHAs, TpopuIecKas PackpbIBaTh CoJiep:KaHUE TEPMUHOB U
(HHHIGBaH)- Buabl-noOMUHAHTBL. MMOHATHH: OMOIIEHO3, YKOCHCTEMA,
CBs13u B OMOLIEHO3E. OMOTreoIeH03, BUIBI-IOMUHAHTEI,
Jlemoncmpayuu: HKOJOTHYCCKAS HHIIA.
Tabnuywt u cxemor: «Ilumessie Henm»,  [XapakTepu3oBaTh OMOLEHO3 (COOOIECTBO),
«bBHOIIEHO3: COCTaB U CTPYKTYpay. €ro BUJIOBYIO, IPOCTPAHCTBEHHYIO H
Oobopyoosanue: MOIEIb-ANIIINKALNAS TPOPHUYECKYIO CTPYKTYPEI.
«Tunu4nble OMOLEHO3bI»; repbapuit OOGBACHATH POJIb KOMIIOHEHTOB OHOIIEHO3a
«PacTuTenbHble COOOIIECTBAY; KOJJIEKIIMS (B NOAJCPKAHUM €TI0 CTPYKTYPHI U
«bunonenos» CYyLLIECTBOBAHMS HA ONPEACIEHHON
tepputopur. OOBSICHATH OMOJTOTHUCCKUN
CMBICJI SIPYCHOCTH Y JIUCTOBOM MO3auKH.
CpaBHUBATh KOMITIOHEHTHI OMOIICHO30B, UX
BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOUUECKYIO CTPYKTYPHI, CBSI3U MEKITY
OpraHu3Mamu
4.2 |3kocucTeMs! 1 2

3aKOHOMEPHOCTH UX
CYILIECTBOBAHMS

JKOJIOTUUECKHE CUCTEMBI (IKOCUCTEMBI).
[lonsTe 00 SKOCHCTEME U OMOT€OLIEHO3E.

qDYHKHI/IOHaJIBHBIe KOMIIOHCHTHI

PackpbIBaTh cofiep)KaHUe TEPMUHOB H
[MOHATHH: DKOCUCTEMA, OMOT€OIICHO3,
MPOTYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI,

TpodruecKue YpOBHH, MUILIEBAs

69



DKOCHCTEMBI: TIPOYIICHTHI, KOHCYMEHTHI,
PEOYIICHTHI.

KpyroBopoT BEIIECTB 1 MOTOK SHEPTUHU B
PKOCHCTEME.

Tpoduyeckue (MUIIEBbIE) YPOBHU
HKOCUCTEMEI. [IHIeBbIe ey U CeTH.
OcHOBHBIE MMOKa3aTEIN IKOCUCTEMBL:
Ouomacca, MpoyKIus. IKOJIOTHIECKUE
MAPaAMUIBL: IPOTYKIINH, YACICHHOCTH,
O6uomaccel. CBOMCTBA HKOCUCTEM:
YCTOWYHUBOCTD, CAMOPETYJISIINS, PA3BUTHE.
Cykueccus.

/[emoncmpayuu:

Iopmpemuwi: A. JIx. Tencnu,

B. H. Cykaués.

Taonuuer u  cxemvri:  «lIpupoaHbie
coo0I1IeCTBaY, «lemnun MIATAHUN,

«DKoJoruuecKas IMupamMuaar»

IETb U CETh, YKOJIOTHUECKHUE TTHPAMHU/IBI,
Oounomacca, MpOayKIHs, CYKLIECCHS.
XapaKkTepru30BaTh CBOMCTBA SKOCUCTEMBI
(e€ crmocOOHOCTH K JUITUTEIHLHOMY
CaMOTIO/IeP’KaHNI0, OTHOCUTEIILHO
3aMKHYTBIM KPYTOBOPOT BEIIECTB,
HEO0OXOIUMOCTh MTOTOKA YPHEPTHUH).
CpaBHUBaTh NaCTOUIIHBIE U IETPUTHBIC
MUIIEBbIC 1IETH, TPOPUUECKUE YPOBHU
HYKOCUCTEMBI.

Pa3nuaate mupaMuIb IPOTYKIIAH,
MUpPaMHUIbl YUCIICHHOCTH Y TTUPAMUJIBI
OHOMacChl.

CoCTaBJATh 1IEMU U CETH TTUTAHUS.
[lepeuncnsaTb CBOMCTBA SKOCUCTEM:
YCTOWYUBOCTD, CAMOPETYJISIINS, PAa3BUTHE
(cykueccusi).

OnuchIBaTh MEXaHU3M MOJICPKAHUS
PaBHOBECHUSI B 9KOCHCTEMaX.
XapakTepru30BaTh CYKIIECCUH, BBISIBIISTh
MPUYUHBI U O0ITHE 3aKOHOMEPHOCTH
CMEHBI DKOCHCTEM

4.3

[ IpupoiHbIE

OKOCHUCTCMBI

[IpupoaHbIE SKOCUCTEMBI. DKOCUCTEMBI
pEK U 03€p. DKOCUCTEMA XBOMHOTO WJIIU

U POKOJIMCTBCHHOI'O JICCA.

PackpreIBaTh COACpIKaHUE TEPMUHOB M
[TOHSTHI: BOJHBIE DKOCHCTEMBI,
OMOTreoIIeHO3bI, (PUTOIIAHKTOH,

300IJIAHKTOH, OCHTOC, TYMYC.
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/[emoncmpayuu:

Tabauust u cxemul: «KIKOCUCTEMA
HIMPOKOJUCTBEHHOTO JIECa», « IKOCHUCTEMA
XBOWHOTIO j1eca», «buoieHo3 BogoEmay.
Oobopyooeanue: repbapun U KOJUJIEKIIUN
PACTEHUN U )KMBOTHBIX, TPUHAJICKAIINX K
Pa3HBIM IKOJOTUYECKUM TPYIIIaM OJTHOTO
BHA

[IpuBOANTH NPUMEPHI PUPOTHBIX
PKOCUCTEM CBOEH MeCcTHOCTH. CpaBHUBATH
Ha3€MHBbIE U BOJIHBIE SKOCUCTEMBI;
OpraHU3Mbl, 00pa3yoIIKe Pa3HbIE
Tpo(ruyecKue ypoBHU

4.4 |AHTpOTIOTEHHBIE
YKOCHUCTEMBI AHTPOTIOTEHHBIE YKOCUCTECMEI. PackppIBaTh cofiepyKaHe TEPMUHOB H
ATPO3KOCUCTEMBI. MMOHSTUI: AHTPOTIOTEHHAs YKOCUCTEMA,
YpbOo3xocucteMsl. bruosornueckoe u arposKocHucTeMa, ypOOIKOCUCTEMA,
X03MCTBEHHOE 3HAUCHHUE arpOIKOCUCTEM HOMOpa3HOOOpasUe.
ypOoakocucTeM. buopasnoobpasue kak  [XapakTepru3oBaTh arpo3KOCUCTEMBI U
(bakTop yCTOMYMBOCTH SKOCHUCTEM. YpOOIKOCUCTEMBI, 0OCOOCHHOCTH UX
CoxpaHeHnne OMOJIOrHYeCKOro CyIIECTBOBAHMUSI.
pazHooOpasus Ha 3emIie. [[puBOANTH MPUMEPHI AHTPOTIOTEHHBIX
/[emoncmpayuu: HKOCUCTEM CBOEH MECTHOCTH, OITUCHIBATH
Tabauywl u cxemot: KATPOLICHO3Y. WX BUJIOBOM COCTaB U CTPYKTYpY.
Oobopyoosanue: xomnekus «Bpenurenn |(CpaBHUBATh COCTaB U CTPYKTYPY
BOKHEHIITNX CEIIbCKOXO03IHCTBCHHBIX MPUPOIHBIX IKOCUCTEM U arpO3KOCHCTEM,
KYJIbTYP» ArpOdKOCUCTEM U YPOOIKOCUCTEM
4.5 |Buocdepa VYuenue B. U. Bepnazackoro o 6uocdepe. I'PackpsiBaTh coepkanne TEPMUHOB U
rio0anpHas PaHUIIBI, COCTaB U CTPYKTypa 6uochepsl. |[moHsTHIA: Onochepa, )KUBOE BEIIECTBO,

YKOCHUCTEMA 3€MJIIU

JKuBoe BemecTBo u ero GyHKIUH.

JAUMHAMHWYCCKOC PAaBHOBCCHC. O]_IeHI/IBaTB

Ocob6enHoctu 6uochepsl Kak

BKJ1ag B. 1. BepHaackoro
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r1100anbHOM SKOCUCTEMBI. J{nHaMudeckoe
paBHOBecHe U oOpaTHas CBsI3b B brocgepe.
/[emoncmpayuu:

Iopmpemuwi: B. 1. Bepuaackuii. Tadoauuywt
u cxemul: «OO01Ias1 CTPYKTYpa 6rochepbi»,
«PacnpoctpaHeHue xu3Hu B 6uocdepe»,
«O30HOBBII PKpaH OHOCPEphI»

B CO37IaHUE yueHus o ouocdepe.
XapakTepru3oBaTh cocTaB Ouochepsi,
(GYHKITUHU KUBOTO BellecTBa Ouocdepsl u
OmpeneNaTh (Ha KapTe) 00JacTh ero
HaMOOJIBIIIETO PACTIPOCTPAHCHUS.

[ [prBOIUTE IPUMEPHI TIPOSBIICHHSI
(GyHKIUN )KUBOTO BEECTBAa OHOChEpHI,
OMOreOXMMUYECKON JACSTEIHHOCTU
JeII0BEKA.

[lepeuncnarb ocoOEHHOCTH OHOCdepbl Kak
r100a1bHON SKOCUCTEMBI 3€MJTU

4.6 BakonomepHOCTH KpyroBopoTHI BEMIECTB U
CYyIIIECTBOBAHUS OMOTEOXUMHUUYCCKHE KB AJICMEHTOB PackppIBaTh cofiepyKaHe TEPMUHOB H
ouochepsl (yrnepopa, a3ota). MOHSATUM: TIEJIOCTHOCTh OUOoChepsbl,
3oHanbHOCTE Onochepsl. OCHOBHBIE KpPYTrOBOPOT BEILECTB, OMOT€OXUMUYECKHE
OMOMBI CYIITH. ITUKJTBI 3JIEMEHTOB, 30HATBHOCTH
/[emoncmpayuu: ouocdepnl, OMOMBI.
Taonuywt u cxemwvr: «Kpyrosopor OnuceIBaTh KPyTOBOPOT BEILECTB,
yriepoja B ouocdepe», «Kpyrosopor OMOre0XMMHUYECKHE LIMKIIBI a30Ta U
a30Ta B IIPUPOJIEH yriepoaa B omocdepe.
OOBACHATH TPUUUHY 30HATLHOCTH
ouocdepsl. [lepeuncnars u
XapaKTEPU30BaTh OCHOBHBIC OMOMBI CYIIIN
3emiin
4.7 YenoseuectBo B

ouochepe 3emau

UenoBeuecTBO B Onochepe 3emin.
AHTpOIIOT€HHBIE U3MEHEHUS B Ouocdepe.

['noOanbHbIE

PackpbiBaTh cojiepkaHue TEPMUHOB U
MOHSATUN: aHTPOIOTEHHbBIE U3MEHEHUSI,

DKOJIOTHMYCCKUI KpHU3uc, ri100aIbHbIC
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HKOJIOTMUYECKUE TTPOOIIEMBI.
Jlemoncmpayuu.

Tabauywt u cxemot: «IIpuMepHbie
AQHTPOIIOTCHHBIEC BO3CHCTBHS Ha
npupony», « Baxuenmme HCTOYHUKHI
3arpsA3HEHUs BO3/lyXa U TPYHTOBBIX BOJI»,
«ITouBa - BaykHEeHIIask COCTABIISIFOLIAS
ouocheps», «DakTOpHI AeTpajaluu
nouBy, «llapHuKOBBII 3P PerT?,
«DakTophl paIuOaAKTUBHOIO 3arpsi3HEHUS
ounocdepnr»; KpacHas kuura PO,
M300paKEHHS OXPAHSIEMBIX BUJIOB
PacCTEHU U )KUBOTHBIX

pOOJIEMBI.

XapakTepu3oBaTh OMOCHEPHYIO POIIb
YyeJioBeKa.

[[puBOIUTH MPUMEPHI AHTPOMTOTEHHBIX
W3MEHEeHU B Onocdepe.

OLeHUBaTh MOCIECTBUS 3arpsi3HEHUS
BO3/YIIIHOM, BOJHOW CPEJIbl, U3MECHEHUS
KJIUMaTa, COKpaIieHus 0uopazHooOpas3usl.
DopMyIUpOBaTh COOCTBEHHYIO MTO3UIINIO
M0 OTHOIICHUIO K II00AIbHBIM U
PETUOHAIBHBIM SKOJIOTHUYECKUM
npoOiemMaM, apryMeHTHPOBATH CBOIO TOUKY]
3pEeHUSL.

HasbiBaTh MpUYUHBI TOSBIICHUS
MPUPOIOOXPAHHON ITUKHU, PACKPHIBATH
3HAUYEHUE TIporpecca Jjisl MPeo10JICHUS
PKOJIOTMYECKOT0 KpU3nca

4.8

Cocy1iiecTBoBaHUE
MPUPOJIBI U
YeJI0BEUECTBA

CocymiecTBoBaHUE IPUPOJBI U
yenoBeyecTBa. CoxpaHeHUe
Oropa3zHooOpa3us Kak OCHOBA
yctoiunBocTu 6nocheprr. OcHOBa
PaAIMOHAIBHOTO YIIPABJICHUS PUPOTHBIMU
pecypcaMu U WX MCTOJIb30BaHHE.
JlocTikeHust OMOJIOTHH B OXpaHa

PUPOJIBI.

PackpbIBaTh coJiepKaHuE TEPMUHOB U
MOHATUI: PAlIMOHAJIBHOE
MPUPOAONIOJIB30BAHNUE, YCTOUUUBOE
pa3BUTHE, KOIBOIIOLMSA. XapaKTepU30BaTh
PalMOHAJIBHOE UCIIOJIB30BAHUE TPUPOIHBIX
PECYPCOB; OCHOBHBIE TIOJIOKEHHUS

KOHIICITITUH YCTOI\/'I‘H/IBOFO Pa3BUTHA
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Jlemoncmpayuu.
Taé6auywl u cxemoi: «buochepa u
YEJIOBEK)

I1Toro yacos o reme 9
Pe3epBHOE BpeMs 2
OBILEE KOJIMYECTBO 34
YACOB II0 IIPOTPAMME
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