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denepanpHas pabouas mporpaMmma mo yueonomy npeamety «bruomorusy» (6a30BbIit
ypoBeHb) (mpenMeTHass o0jacTh «ECTeCTBEeHHO-HAy4yHbIE TMpEaMEThl»)  (manee
COOTBETCTBEHHO - IMPOTpaMMa IO OHOJOTHH, OWOJIOTHS) BKIIOYACT MOSCHUTEIHHYIO
3aMHCKY, COJIepKaHnue OOydeHUs, TUIAHUPYEMbIC PE3yJIbTaThl OCBOCHHUS MPOTPAMMBI 110
OHOIOTHH, TEMaTHYECKOE TNIAHUPOBAHNE.

[TosicauTenbHAS 3alMCKa OTpaXkaeT OOIIWe IENM W 33aJa4d W3Y4YCHHsI OWOJIOTHH,
XapaKTePUCTUKY TICUXOJIOTMYECKUX MPEANOChUIOK K €€ HM3y4eHUIO0 O0ydYaroluMucs,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakKXKe IMOJXOAbI K OTOOpY conaepkaHus, K
OTIpe/ICNICHUIO TUIAHUPYEMBIX PEe3yJIbTaTOB.

Conepxkanue 0Oy4YeHHUsS  PaCKpbIBAa€T COJEpKATEIbHbIE JIMHUH, KOTOPHIE
npeaIaraloTcs Uisl 005S3aTeIbHOT0 M3YYeHHS] B KaXKIOM KJIacce Ha yYPOBHE CPETHETO
o011ero oOpa3oBaHusl.

[InanupyemMble pe3yJabTaThl OCBOCHUS MPOTPaMMbI IO OHOJOTHH BKJIIOYAIOT
JMYHOCTHBIE, METANpeIMETHbIE pe3yJbTaThl 3a BECh MEpUOj OOyYeHHUS Ha YpPOBHE
cpenHero oOmiero oopa3oBaHusi, a TAaKXKe MPEIMETHBIE JTOCTHKEHUSI 00ydaromerocs 3a
KK/ 101 00yUYeHUSI.

HOACHUTEJBHAA 3AIIMCKA

[Ipu pa3paboTke TporpaMmbl MO OWOJOTHH TEOPETHUYECKYIO OCHOBY IS
ompeeleHUsT TIOAX0M0B K (OPMUPOBAHHIO coaepkaHUS ydeOHOTO TpeaMera
«buonorus» coctaBuiIn: KoHIenTyanbHble nojoxenus GI'oC COO
0 B3aUMOOOYCIJIOBJIEHHOCTH LI€JIEH, COAEepKaHUs, pe3yJIbTaTOB 0O0yUYeHHUs U TpeOOBaHUM K
YPOBHIO TIOATOTOBKH BBIMMYCKHUKOB, IOJOKEHUS OO0 OOMMX IENsIX W MPUHIUIAX,
XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSIHIE CHCTEMBI CPEAHETO 00Iero oopa3oBaHus B
Poccuiickoii @enepannu, a Takke MOJIOKEHUS 0 crienuduke 6uoaoruu, e€ 3Ha4YeHUU B
MO3HAHUU KUBOUM MPUPOJIBI M 0OCCTICUCHUH CYIIECTBOBAHUS YEJIOBEUECKOT0 OOIIEeCTRa.
CornacHO Ha3BaHHBIM TOJIOKEHUSIM OMpPEIeNIeHbl OCHOBHBIE (DYHKIIMHM MPOTPAMMBI TIO
Ouonoruu u e€ CTpyKTypa.

[Iporpamma mo Ouosnoruu maéT MpeAcTaBlICHHE O LEsAX, 00 oOiel cTpareruu
oOy4eHMs, BOCIIUTAHHUS W Pa3BUTHS OOYyYarolIuXcsl CpeJCTBaMU y4eOHOTO TpeaMeTa
«buonorusy, ompenenser o0s3aTeNbHOE MPEIMETHOE COJEp)KaHHUE, €ro CTPYKTYpY,
pacmpesenenye 1o pa3aeiiaM U TeMaM, PEKOMEHyeMYI0 TIOCIe0BaTeIbHOCTh N3yUeHUs
y4eOHOTO MaTepuaja ¢ yuéToM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JTOTUKH
00pa30BaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yYarOIIMXCS.

B mporpamme mo OHOJIOTHHM Take YYMTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM H  TPEAMETHBIM  pe3ysibTaTaM OOy4YeHUS B
dbopMHpPOBaHUY OCHOBHBIX BHUIOB Y4€OHO -TIO3HABATEIHLHOW EATETHLHOCTH/y4eOHBIX
JEUCTBUN 00YJAIONTUXCS IO OCBOCHUIO COJIEPKAHUS OMOJIOTUYECKOTO 00pa30BaHMUsI.

B nporpamme mo Ouomormm (10-11 xmaccel, 0a30BBI YpPOBEHB) peaM30BaH
OPUHITMI TPEEMCTBEHHOCTH B M3YYCHHHM OHOJIOTHH, Oyaromaps dYeMmMy B Hel
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IPOCMATPUBAETCS HAMIPABICHHOCTh HAa PA3BUTHE 3HAHMI, CBA3aHHBIX C (JOPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS, ILIEHHOCTHBIX OpPUEHTAlUA  JUYHOCTH,
HKOJIOTHYECKOTO MBIILIECHHUS, IPEACTaBICHUI O 3J0pOBOM 00pa3e >KU3HU U OEPEKHBIM
OTHOILIEHWEM K OKpyXkaromeid npupoanoit cpene. IlosTomy Hapsigy c H3ydyeHUEM
00111e0M0JIOTUYECKUX TEOPUH, a TAK)Ke 3HAHUM O CTPOEHUH JKUBBIX CUCTEM Pa3HOTO paHTra
U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOILECCOB B IMporpamme mo OUOIOruu
yI€JIEHO BHUMAaHHUE UCIIOJIb30BAHUIO MOTYYEHHBIX 3HAHUN B TIOBCEIHEBHOM KU3HU IS
pelieHusi MPHUKIAJHBIX 3aJad, B TOM 4YHCIE: MNPO(UIAKTUKA HACIEICTBEHHBIX
3a00JIeBaHUN YENOBEKa, MEAUKO-TeHETUYECKOTO KOHCYIbTHPOBAHUS, OOOCHOBaHUS
IKOJIOTUYECKH 11eJIeCO00Pa3HOTo MOBEICHUS B OKPY>KaIOIIEH MPUPOIHON Cpefie, aHaIn3a
BIUSIHUAA XO3SIMICTBEHHON JEATENbHOCTH YEJIOBEKA HAa COCTOSIHUE MPUPOAHBIX H
UCKYCCTBEHHBIX HJKOCHUCTEM. YCHUJIEHUE BHHMAaHHUS K MPUKIAAHOW HANpPaBICHHOCTH
ydueOHoro mnpeamera «buosorus» NPOJUKTOBAHO HEOOXOJUMOCTHIO OOECICUCHUS
YCIOBUHM ISl pElIeHHUs OJHOM M3 aKTyalbHbIX 3a/lad IIKOJBHOIO OHOJIOIMYECKOTO
oOpa3oBaHMs, KOTopasi mpeArnojaraeT (GopMUpOBaHHE Yy OOYyYarOLIUXCsl CIOCOOHOCTH
aJanTHPOBATHCA K U3MEHEHHSIM IMHAMUYHO PA3BUBAOLIETOCS COBPEMEHHOTO MUpA.

[TporpaMMa 1o OuOJIOTHUH SIBISIETCS OPUEHTHPOM Ui COCTaBJIEHHSI pabouux
IporpaMM, aBTOPbl KOTOPBIX MOTYT MPEAJIOKUTH CBOM BapuaHT MOCJIEI0BATEIbHOCTH
U3YYEHHUS U CTPYKTYpbl Y4eOHOTro Marepuaia, CBOE BHUJEHUE IMyTell (GopmHupoBaHUS y
oOyuaronuxcst 10-11 kjaccoB mpeaMETHBIX 3HAHUM, YMEHUHW M CHOCOOOB y4eOHOH
NEeSATEIbHOCTH, a TaKXe METOJWYECKHX pEIIeHWH 3aJad BOCHUTAHUS U Pa3BUTHUSA
cpencTBamMu yueOHoro npeamera «buosnorusy.

buonorus Ha ypoBHe cpe/iHero oomiero o0pa3oBaHus 3aHUMAET BaxkHOE MecTo. OH
obecnieunBaeT (popMHUpOBaHHE Y OOYYAIOMIMXCS MPEACTABICHUNA O HAYYHOW KapTHUHE
MUpa, paclIMpseT 1 000011IaeT 3HAHUS O )KUBOU MPUPOJE, €€ OTIIMYUTEIbHBIX TPU3HAKAX
- YPOBHEBOI OpPraHU3aLlMU U HBOJIFOLIUH, CO3JAET YCIOBUS JUIS: IO3HAHUS 3aKOHOB )KUBOMI
npupoibl, (GopMUpoBaHHUS (DYHKUMOHAIBHOM T'pPaMOTHOCTH, HABBIKOB 370pPOBOTO H
Oe3omacHoro o0pasza *HU3HHU, IKOJOTUYECKOTO MBIIIICHUS], [IEHHOCTHOI'O OTHOLIEHUS K
YKUBOM IPUPOJE U YETOBEKY.

Bonbiioe 3HaueHWe OMONIOTHS MMEET TaKXe /AJisl PElIeHUs BOCIUTATENbHBIX U
pa3BUBAIOIIMX 3a/Ja4 CPEIHEro 00Imero oOpa3oBaHMs, COIUATM3AIUN O0yYarOIIHXCA.
N3yyenue Ouonoruu oOecreynBaeT yclOBUS sl (POPMUPOBAHUS MHTEIIEKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX W WH(GOPMAIMOHHBIX HABBIKOB, JCTETUYECKOW KYJIBTYPHI,
CHOCOOCTBYET HHTErpalli OMOJIOTMUECKUX 3HAHUW C TPEACTABICHUSIMHU U3 APYTrHX
y4eOHBbIX TMPEAMETOB, B YACTHOCTH, (QU3UKM, XUMHUU U Treorpaduu. HazpanHbie
MOJIOKEHUS O MpeHa3HAYEHUH yueOHoro npeameta « bruonorusp cocTaBuiv OCHOBY IS
ompenereHusl TMOAXOJAOB K OTOOPY M CTPYKTYPUPOBAaHUIO €ro  COJAEpKaHus,
IPEJICTaBICHHOIO B IpOrpaMMe Mo OHOJIOTHH.

Ot0op coxmepxkanus yueOHoro mpenmera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBJIEH C MO3UIHUI KyJIbTypOCOOOPA3HOTO MOJAX0Ja, B COOTBETCTBUU C KOTOPBHIM
oOyudaroniuecs: JOJDKHBI OCBOMTH 3HAHWS W YMEHHs, 3HAUUMbIE A (HOPMHUPOBAHHUS
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o01ell KyJabTyphl, OMPEENIIoNnue aJeKBaTHOE MOBEICHNE YEIOBEKa B OKpYKAIOIIEH
IPUPOAHOM Cpele, BOCTPCOOBAHHBIC B TIOBCCIHCBHOM JKU3HM W IPAKTUYCCKOMN
nesreapHocTH. Oco00e MECTO B 3TOH CHCTEME 3HaHWM 3aHUMAFOT 3JIEMEHTHI COACPIKaHUS,
KOTOpBIE CIIy’)KaT OCHOBOH is (OpMUPOBAHHWSA TIIPEACTABICHHA O COBPEMCHHOMU
CCTCCTBEHHO-HAYYHOM KapTHMHE MHpa W IIEHHOCTHBIX OPHMEHTAIMSIX JUYHOCTH,
CITOCOOCTBYIOIINX TYMaHU3AIMH OHOJIOTHICCKOTO 00pa30BaHHMS.

CTpyKTypHUpOBaHHUE COACPKAHUS YICOHOT0 MaTepHalia B IIporpaMMe 1Mo OHOJIOTHH
OCYIIECTBJICHO ¢ Yy4YEéTOM NIPHOPUTETHOTO 3HAYCHHUS 3HAHMA 00 OTJIMYHUTEIBHBIX
OCOOEHHOCTSX JKHMBOH TPHPOJABI, O €€ YpPOBHEBOW OpraHU3allMd W DBOJIOIUH. B
COOTBETCTBHH C JTHM B CTPYKType ydeOHOro mpeamera «buosorus» BBIICICHBI
CIICIYIONINE CoOJepKaTebHbIe JTUHUH: «buoylormss kak Hayka. MeToapl HAy4YHOTO
no3HaHus», «Kierka kak Ouonornueckas cucrema», «OpraHusm Kak OHOIOTHYECKas
cucteMay, «Cucrema M MHOroo0Opa3ue OpraHH4YecKOro Mupa», «IBOJIONUS KUBOU
IPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[enps uzydyenus: yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE - OBJIAJICHHE
00yJaroMMuUCs 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpraHu3allid KUBBIX
CHUCTEM pa3HOr0 paHra W TNPUOOPETEHHE YMEHHUI HCIOIb30BaTh 3TH 3HAHUS IS
I'PaMOTHBIX JIEUCTBUI B OTHOIICHUH OOBEKTOB KUBOM MPUPOJILI U PEHICHUS PA3TUYHBIX
YKU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHus: yueoHnoro npeamera «buonorus» Ha 6a30BoM ypoBHE
o0ecreunBaeTcs pelieHuEM CIeYIOIUX 3aa4:

OCBOCHHE 00YyJarONTUMUCA CUCTEMbI 3HAHUI O OMOJOTHYECKUX TEOPHSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWIaAX, CIYXKallldX OCHOBOW IS
dbopMHpOBaHUS TPEICTABIECHUNA O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOJax
HAyYHOTO MTO3HAHUS, CTPOCHUU, MHOTOOOPa3UH U OCOOEHHOCTSIX KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpTaHU3aIMM, BBIIAIOMIMXCA OTKPBITUSX W COBPEMEHHBIX HCCJICIOBAHMIX B
OMOJIOTHH;

dbopmupoBaHre y OOy4YaIOMIMXCS  IMO3HABATEJbHBIX, MHTEIJICKTYIbHBIX
Y TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHANIM3a JaHHBIX O MYTAX Pa3BUTHUS B OUOIOTHU
HAyYHBIX B3TJIS0B, UACH U TMOAXOJOB K M3YyUYCHHUIO KUBBIX CHUCTEM PA3HOTO YPOBHS
OpraHu3aIlNy;

CTAaHOBJICHHE y 00yJaromuxcsi 001Ie KyabTyphl, GYHKIIMOHATHLHON IPaAaMOTHOCTH,
pa3BUTHE yMEHUN OOBSCHATH M OIICHUBATH SIBJICHHUS OKPYXKAIOIIETO MHpa >KUBOU
IPUPOBI HA OCHOBAHHUY 3HAHUH U OTIBITA, MOJYyYEHHBIX NMPU U3YYCHUN OUOJIOTHH;

dbopmupoBaHre Yy 00y4YaIOIMUXCS YMEHUHN WILTIOCTPUPOBATH 3HAUCHUE
OMONOTUYECKUX 3HAHMK B TPAKTUYECKOM JIESITEIHHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEJUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCMUTaHNE YOESKIEHHOCTH B BO3MOKHOCTH TIO3HAHHS YEJTOBEKOM IKHUBOU
IIPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHHUS STHYECKUX HOPM
P MPOBEJICHUN OMOJIOTUYECKUX MCCIIEIOBAHUN;

OCO3HAHHWE IIEHHOCTH OWOJOTWYECKUX 3HAHWM JJIS TIOBBIMIEHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPHI, 111 (POPMUPOBAHUST HAYYHOTO MUPOBO33PEHUS;
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PUMEHEHUE MPUOOPETEHHBIX 3HAHUNW M YMEHHMII B MOBCEIHEBHOW >KM3HU IS
OLICHKM TIOCJIEACTBUM CBOEH JEATENIbHOCTH IO OTHOLIEHHMIO K OKpY’Kalollel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME M COOJIIOJIEHUE MEp MNPOPHIAKTUKH
3a00s1eBaHUM.

B cucreme cpennero obuiero obpaszoBanus «buonorusy, uzyyaemas Ha 0a30BOM
YpOBHE, SBISETCS 00s3aTENIbHBIM Y4Y€OHBIM MPEAMETOM, BXOJSAIIMM B COCTaB
npeaMeTHoN o0nacTh «EcTeCTBEHHO-HAYUYHbIE IPEIMETBI».

OO11ee uncIo 4acoB, pEKOMEHI0BAHHBIX I U3y4YeHHs Ouosnoruu - 68 yacos: B 10
kiacce - 34 gaca (1 gac B Hezenmo), B 11 kiacce - 34 gaca (1 yac B Heeno).
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COLEPKXAHUE OBYYEHUSA 10 KJIACC

Tema 1. buosiorusi Kak HayKa

buonorust kak Hayka. CBs3b OHONOTMU C OOIIECTBEHHBIMH, TEXHUYECKUMHU H
APYTUMH €CTECTBEHHBIMU HayKaMu, (humocodueil, STUKON, ICTETUKONW U mpaBoM. Poib
Ouonoru B (POPMUPOBAHMM COBPEMEHHON HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOrMYECKUX HaYK.

MeToapl MO3HaHUSA JKUBOM MpHUpPOAbl (HAOIIOJAEHHE, SKCIEPUMEHT, OIHCAHUE,
U3MepeHHe, KilacCupuKalus, MOJEIMPOBaHNE, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

Hemoncmpayuu:
Hopmpemuwi: Y. Jlapsun, I'. Menaens, H.K. Konbnos, Ix. Yorcon u ®@. Kpuk.
Taonuyvt u cxemor: «MeToabl MO3HAHUS KUBOU PUPOABD).

Jlabopamopnwie u npakmuueckue padoomol:
[Tpaktuueckast padora Ne 1. «Mcnonp30BaHue pa3iMuHbIX METOJIOB MPU U3YUCHUH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALMS

JKuBble cuctembl (OMOCHMCTEMBI) Kak MpeaMeT H3ydeHus Ouosioruu. Otiauyue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CgoiicTBa OMoOcHUCTEM U HX pa3HOOOpa3ue. YPOBHU OpraHu3ald OUOCUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAHEBBIA, OPTaHU3MEHHBIM, MOMYJISIIUOHHO -BUIOBOM,
HKOCUCTEMHBIN (OMOTeOLIEHOTUYECKUH ), OUOC(hEPHBI.

Hemoncmpayuu:

Taoauuysl u cxemovr: «OCHOBHBIE TPU3HAKU KU3HUY», « Y POBHU OpraHU3alUN KUBOU
MPUPOIBD».

Oobopyoosanue: monens monekyinsl [JHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHNE KJIECTKH

XUMHUYECKUM COCTaB  KJIETKU. XUMHUUYECKHE DJIEMEHTBhI: MAKpPOIJIEMEHTHI,
MHKpPO3JIEMEHThL. Boia 1 MuHEpanbHbIE BELIECTBA.

OyHKIMY BOJbI U MUHEPAIIbHBIX BELIECTB B KJeTKe. [loepxanne 0CMOTHYECKOTO
Oasanca.

benku. CoctaB u cTpoeHHEe OCIKOB. AMHUHOKUCIOTHI - MOHOMEPHI OETKOB.
He3aMeHuMblE UM 3aMEHHMbIE AMHHOKHCIOTHL. AMHUHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYPBI OCIKOBOW MOJIEKYJbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHASI U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckne QpyHKIIUU OEIKOB.

depmeHTHl - OMoJorHueckue Karanu3atopbl. CTtpoeHue ¢GepMeHTa: aKTHBHBIH
LEHTp, cyOcTpaTHas cieupuuHoctb. KopepmenTsl. Butamuubl. OTinnuust GepMEeHTOB OT
HEOPraHMYECKUX KaTaJInu3aTOPOB.

VYrieBoapl: MOHOcCaxapuasl (TIIOK03a, prubo3a W Je30KCHUpu003a), IUCaxapHibl
(caxapo3a, 1JakT03a) U MoJucaxapuasl (Kpaxmall, TIIMKOTeH, 11eJUTI0103a). buonornueckue
(GyHKLIMH YTIIEBOJOB.
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JIunu e TPUTIIUIIEPUBL, bocomunupl, CTEPOUIBI. r
uapodunsHO-TuApoPoOHBIe cBOMcTBA. bronornueckue dynkuuu aunuaoB. CpaBHEHHE
yIJIEBOAOB, OEIKOB U JIMMKJIOB KAK UCTOYHHUKOB SHEPTHUHU.

Hykneunossie kucnotsl: JJHK u PHK. HykneoTuabl - MOHOMEpPHI HYKJIEHHOBBIX
kucnot. Crpoenune u ¢pyukuuu JHK. Ctpoenue u pynkimu PHK. Bugst PHK. ATO:
CTpO€HHE U (QYHKIIHH.

[utonorus - Hayka o KieTke. KilerouHast Teopust - TpuMep B3aUMOICUCTBUS UIEH U
($akTOB B HAYYHOM MO3HAHUHU. METO/IbI U3YUCHHS KIETKH.

Kietka kak nenoctHas xuBasg cucrema. OOmme NpU3HAKH KIETOK: 3aMKHYTas
HapykHasg memOpana, Mosiekysibl JIHK kak reHermyeckuid ammapart, CUCTEMa CHHTE3a
oenka.

Tunel KIETOK: 3yKapHOTHYECKas U NpokapuoThueckas. OCOOEHHOCTH CTPOEHHUS
npokapuoTuyeckou kinetku. Kierounas crenka 6aktepuii. CTpoeHUE 3yKapuOTUUYECKOM
KJeTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHOM U TPUOHOM KIETKH.

IIoBEpXHOCTHBIE CTPYKTYpPbhl KIETOK - KIETOYHAsl CTEHKA, TIMKOKAIUKC, HX
¢yakiun. [lnazmarudeckas memOpaHa, €€ cBoiictBa U (yHKuuu. lluromnasma u eé
opranoubl. OgHOMeMOpaHHble opranouab! kietku: J1IC, annapat ['oab1Ku, TM30COMBI.
IlosyaBTOHOMHBIE OpPraHOWABl KIETKH: MHUTOXOHJpHUM, IutacTuiel. I[IpoucxoxneHue
MUTOXOHJIpUM M 1wtacTul. Buapl mactua. HemeMOpaHHble oOpraHOWIBl KIIETKU:
pUOOCOMBI, KIIETOUHBIN LIEHTP, IEHTPHUOIN, PECHUUKH, KTYTHUKU. DyHKIIMK OpraHoua0B
KJIETKU. BKItoueHus.

SAnpo - perynatopHslid LeHTp KieTku. CTpoeHue sapa: siaepHas 000JI0uKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

Hemoncmpayuu:

Ilopmpemouwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Juazpammor: «PacnipeniesieHne XUMHUYECKUX DJIEMEHTOB B HEXXHBOW MPUPOACH,
«Pacrnipenenenne XuMUUECKUX DJIEMEHTOB B dKUBOU MPUPOEH.

Taonuuvr u cxemwr: «llepumonuueckas TabMUMIIAa XUMHYECKUX DJIEMEHTOBY,
«Ctpoenue MoJeKyiabl BOJb», «buocunTes Oenkay, «CTpoeHHEe MOJEKYJbl OeKay,
«Ctpoenue pepmentay, «Hyknennossie kuciotel. JJHK», «Ctpoenne momnexynsr ATy,
«CTpoeHue 3yKapHOTHUYECKON KIeTKW», «CTpOE€HHE MKUBOTHOW KIETKH», «CTpoeHue
pacTUTEIbHOU KIETKW», «CTpOCHHME MPOKAPUOTUUECKOM KIeTKW», «CTpoeHue sjpa
KIIETKHY, « YTIEBOABD, «JIUIHIBI.

Oobopyoosanue: CBETOBOM MHKPOCKOI, OOOpyJOBaHUE IJisi  TPOBEICHUS
HaOJII0ICHHUM, U3MEPEHUM, SIKCIICPUMEHTOB, MUKPOIIPEIIapaThl pACTUTEIIBHBIX, J)KUBOTHBIX
1 OaKTepUATbHBIX KIIETOK.

Jlabopamopnule u npakmuyeckue padoomeol:

JlaGoparopHas padota Ne 1. «M3yueHue KaTaIuTUUECKON aKTUBHOCTH (DEPMEHTOB

(Ha mpuMepe aMuJIa3bl UK KaTajaasbl).
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JlabopaTtopHnas padota Ne 2. «3ydueHune cTpoeHHs KIETOK PACTEHUM, )KUBOTHBIX U
OakTepuii TI0J] MUKPOCKOIIOM Ha TOTOBBIX MHKpPOIIPEIapaTax U HX OIMCAHUEC.

Tema 4. ) KusHeneATeIbHOCTh KIETKH

OOmeH BemiecTB, WM METa0O0IM3M. AccHMHWIANUS (TUTACTUYECKHH OOMEH) |
TUCCUMWISIIUS  (PHEpreTuueckuidi oOMEH) - JBE CTOPOHBI €IMHOr0 Mpolecca
Metabonu3ma. Poib 3aKOHOB COXpaHEHMsS] BEIIECTB U DHEPrUd B TMOHUMAaHUU
MeTadoIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTpodHBIA U TeTepoTpodubd. Pons depmeHTOB B
oOMEeHEe BEIlIeCTB U PEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunre3. CetoBasg U TeMHOBas (pas3bl (hoTocuHTe3a. Peakiuu ¢doTtocuHTEe3a.
OddexruBHOCTh PoTOCHMHTE3a. 3HAUCHUE (HOTOCHHTE3a JJIs KU3HHU Ha 3emuie. Briusaue
yciaoBuM cpeabl Ha (DOTOCHHTE3 M CIOCOOBI MOBBIIIEHUS €r0 MPOJYKTUBHOCTU Y
KYJbTYPHBIX PACTCHHUIA.

XeMocuHTe3. XeMOCHHTE3UPYIoue OaKkTepun. 3HAYCHUE XEMOCUHTE3a JUIsl )KU3HU
Ha 3emiIe.

OHepreTuueckuii oOMeH B KJeTKe. PaciiemyieHue BeIIECTB, BBIICICHUE W
aKKyMYJUPOBAHHE HSHEPrUUM B KIETKE. DTambl dHEPreTHYecKoro oomeHa. [nmkonus.
bpoxenne u ero Buapl. KHCIOPOIHOE OKHUCJIEHUE, WM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunupoBanne. IPHEeKTUBHOCTH IHEPreTUIECKOro 0OMEHa.

Peakiun matpuuHoro cunte3a. ['enernyeckas undopmanus u JJHK. Peanuzamms
reHeTu4ecko wuHpopManmu B KIeTke. [‘eHeTM4YecKkuid KO W €ero CBOWCTBA.
Tpanckpunmus - matpuunbii cuaTe3 PHK. Tpancnsims - 6uocunTte3 Oenka. ITarbl
Tpaucisiu. KonupoBanue aMuHOKHUCIOT. Pons pubocom B OuocuHTese Oenka.

Heknerounsie Qopmbl xu3Hu - Bupycbl. Hcropust oTkpwiTus BupycoB (/.M.
NBanoBckuit). OcCOOEHHOCTH CTPOSHHUS U KU3HEHHOIO IMKJIa BUPYCOB. bakrepuodaru.
bone3nn pacteHuid, KUBOTHBIX W 4YEJIOBEKA, BbI3BIBAEMBbIE BHUpycaMH. Bupyc
uMmyHoaepuuuta yenoseka (BUY) - Bo3doynurens CIIM/{a. OOpaTHas TpaHCKpUILuS,
peBepTaza u unterpasa. [Ipodunaktruka pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

Hemoncmpayuu:

Iopmpemuwt: H.K. Konsuios, JI.1. UBanosckuii, K.A. Tumupsizes.

Taonuuvt u cxemvi: «Tunel nurTanus», «Metabom3m», «MHTOXOHIPHNY,
«JHepreTuueckuit  oOMen», «Ximopomiacty, «®orocunredyn, «Crtpoenue JHK»,
«Ctpoenue u GyHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «['eHeTHMUeCKuil Koy,
«Bupyce», «baktepuodarn», «Ctpoenne u xuzHeHHbIM 1ukia Bupyca CIIW]Ia,
6akxrepuodaray, «Pemmukarus JTHK».

Ooopyoosanue: wonenu-anmkanuu «Yapoenue JHK wu  Tpanckpummms»,
«buocunTtes 6enkay, «CTpoeHHe KIETKN», Mojesb cTpykTyphl JJTHK.

Tema S. PasMHOKeHHe M1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

KieTouHpIii 1IUKII, WK )KU3HEHHBIN UK KieTku. MHTepdasza u muto3s. [Iporeccsr,
nporekaromue B uHTepdasze. Pemmukamms - peaknus martpuuydoro cunre3a JHK.
Crpoenue xpomocoMm. XpOMOCOMHBIA HA0Op - KapUOTHIL. [UIIOUAHBIN U TalIOWIHBIN
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XpOMOCOMHBIE HaOopbl. Xpomatuisl. lLluTomornyeckue OCHOBBI PA3MHOXKEHUS U
MH/IMBUIyaJIbHOTO Pa3BUTHSI OPTaHU3MOB.

Jenenune knetku - Muto3. Ctaauu murosza. I[Iponeccsl, mpoucxoasiume Ha pa3HbIX
CTaausAX MUTO3a. brosornueckuii CMbICI MUTO3A.

[TporpamMmmupyemasi ruOeib KJIETKH - alloITo3.

®opmbl pa3MHOKEHHSI OpPraHM3MOB: Oecrmojioe W TojioBoe. Buapl Oecmosmoro
Pa3MHOXEHUS: IEJICHUE HA/IBOE, TOYKOBAaHUE OJIHO - Y MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BETreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHUPOBaHUE
OpraHU3MOB, €r0 3HAYCHHE JIJISI CEICKIUU.

[TomoBoe pa3MHOKEHHUE, €TO OTINYHS OT OECIIONIOTO.

Meito3. Craguu wmeio3a. Ilpoueccel, npoucxomsimue Ha CTaAusAX Menosa.
IToBenenue xpomocoMm B meio3e. KpoccuHrosep. bHonorndyeckuii CMbICH U 3HAYECHHE
Meno3a.

["amerorenes - mporecc 00pa30BaHUs IMOJOBBIX KJIETOK Yy UBOTHBIX. [lonoBble
’Kelle3bl: CEMEHHUKU M sIMYHUKUA. OOpa3oBaHUE U Pa3BUTHE IOJIOBBIX KJIETOK - rameT
(cmepmaro3ou, SUIEKIETKA) - clepMaToreHe3 W ooreHe3. OCOOCHHOCTH CTPOCHHS
AWLEKIETOK U criepMaTo3ouaoB. Omronorsopenue. [TapreHorenes.

NunuBuayanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpHUOHANIBHOE  pa3BUTHUE
(aMOpuorenes). OTanbl 3MOPHOHAIBHOTO PAa3BUTUSA Y TMO3BOHOYHBIX JKUBOTHBIX:
OpoOyieHre, racTpyisuusi, opraHoreHes. IlocTamOpuoHanbHOE pa3BUTHE. THIIbI
MOCTAIMOPUOHAIBHOTO Pa3BUTHS: MPSAMOE, HEMIPSAMOE (JIMYMHOYHOE). BriusHue cpenpl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pa3Butne pacreHnii. OHTOT€HE3 HBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH,
CTaJMH Pa3BUTHS.

Jemoncmpayuu:

Taonuyver u cxemvr: «DOpMBI PA3MHONKEHUS OpPraHU3MoOBY», «JlBOWHOE
OTUIOJIOTBOPEHUE Y IBETKOBBIX pacTeHUi», «BereraTuBHOE Pa3MHOKEHHUE PaCTECHUI»,
«Jlenenue kieTku O6akTepuiny, « CTpOCHHE MOJOBBIX KIETOK», « CTPOCHUE XPOMOCOMBDY,
«Kierounsnii nukny, «Pemmmkamusa JHK», «Mutosy, «Meiosy, «lIpsimoe n Henpsamoe
pazButue», «l'ameroreHes y MIIEKONHUTAIOMMX M YeloBeKa», «(OCHOBHBIE CTaJIuu
OHTOT'CHE3a.

Ooopyoosanue: MHUKPOCKOI, MUKpoIpenapathbl «CrepMaTo30uabl
MJICKOMIUTAIONMIETO», <« SIMIEKIIeTKa MIICKONMUTAaIomero», «KapuokuHe3 B  KIIETKax
KOpEIlIKa JIyKa», MarHuTHas MoOJelb-anmmkanns «Jlenenune knerkw», moxens IHK,
MoeNb MeTaazHOl XPOMOCOMBI.

Jlabopamopnule u npakmuyeckue padoomeol:

JlaboparopHas padorta Ne 3. «HaOmronenne Muto3a B KJIeTKaX KOHYMKa KOpelika
JyKa Ha TOTOBBIX MUKpOTIpenapaTaxy.

JlaGoparopHas pabora Ne 4. «3ydeHue CTpoeHUsI MOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpEnapaTax».
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Tema 6. HacsiencTBEeHHOCTh U M3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHeTukd. McTtopus pa3BuTus reHETUKU. Ponbp nuronoruu u
AMOpPHOJIOTUN B CTAHOBJIICHUM T€HETHKHU. Bkiaa poccuicKuX U 3apyOeKHbIX YUYEHBIX B
pa3BUTHE TEHETHUKU. MeToAbl TEeHETUKH (TUOPUAOJOTUYECKUM, IMTOTCHETHYECKUH,
MOJIEKYJIIpHO-TeHeTHYeCcKuii). (OCHOBHBIE TEHETHYECKHE TMOHATUA. | eHeThyeckas
CHUMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKPEIINBAHUMN.

3aKOHOMEpPHOCTM HAacJeOBaHUsl NPU3HAKOB, yCTaHOBJEHHblE [. Menaenem.
MoHorudpuiHOe CKpenuBaHue. 3aKOH eAMHO0-00pa3usi TMOPUAOB MEPBOrO MOKOJIEHUS.
[IpaBuiio nOMUHUPOBaHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ UIOTE3a YUCTOTHI raMer.
[TommHOE ¥ HEMTOTHOE TOMUHUPOBAHHUE.

JlurnOpuaHoe CKpelyBaHue. 3aKOH HE3aBUCUMOIO HAacJeAOBaHUS NPU3HAKOB.
[lutoreHeTuuyeckue  OCHOBBI ~ JIUTHOPUAHOTO  CKpEIIMBaHUA.  AHAIU3UPYIOIIEE
CKpenuBaHue. lcrnosib30BaHME aAHAIM3UPYIOMIETO0 CKPEUIMBAHUS U1 ONPEIACIICHUS
Te€HOTHUIIa OCOOHU.

CuerieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana 1o cClerjIeHHOMY
HACJIEJOBAaHMIO I'eHOB. HapyIieHue cuerieHus reHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHs HACIIEICTBEHHOCTH. | €eHeTHuUeCKHUe KapThl.

I'enetnka mnosia. XpOMOCOMHOE OIpPEAENICHUE T0JIa. AYTOCOMBI M TOJOBBIE
XpOMOCOMBI. ['OoMOrameTHsle U rereporaMeTHble Opraiu3Mel. HaciienoBanue npu3HaKoB,
CLEIUICHHBIX C TTOJIOM.

N3menunBOCTh. BUbl ”3MEHUNBOCTHU: HEHACIIEICTBEHHASI U HACJIEACTBEHHAs. Posb
Cpelbl B HEHACJIEJACTBEHHOM M3MEHUYMBOCTH. XapaKTEepUCTUKA MOAU(PUKALUOHHON
M3MEHYMBOCTH. BapnaluoHHBIN psaa M BapualiMoHHas kpuasi. Hopma peakuuu nmprsHaka.
KonnyecTBeHHbIE M KayeCTBEHHbIE NPU3HAKM M WX HopMa peakuuu. CBoMCTBa
MOJIU(PUKAIIMOHHOW U3MEHUYUBOCTH.

HacnenctBennasi, WM  TeHOTHNHMYECKAas, W3MEHYMBOCTh. KoMOWHaTHBHAS
M3MEHYMBOCTh. Mel03 U MOJIOBOM MPOoIecC - OCHOBA KOMOMHATUBHONW M3MEHUYMBOCTH.
Myrtanonsasi u3MeHYMBOCTh. Kiaccudukamnuss MyTainuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. Yacrota W TOpUUMHBI MyTanui. MyTtareHHeie  (QakTopbl. 3aKOH
TOMOJIOTHYECKHX PSIOB B HACJIEeACTBEHHOM n3MeHunBocty H.U. BaBumnosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetruka yenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOAbI TEHETUKH YEIOBEKA!
reHEAJIOTUUECKUM, OJIM3HEIIOBBINA, IUTOTCHETUYECKUN, OMOXUMHUYECKUN, MOJIEKYJISIPHO -
reHetTnyeckuid. CoBpeMEHHOE OIPE/ICICHUE TeHOTHUIIA! MOJTHOT€HOMHOE
CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM uucie ¢ nomombro [II[P-ananusa.
HacnencrBenHnie 3a001eBaHus YeI0BEKa: TeHHBIE 00JIe3HH, O0JIE3HU ¢ HACJIEICTBEHHOU
MPEePaCOIOKEHHOCThIO, XPOMOCOMHBIE Oosie3Hu. CoMaTH4ecKue W TEeHEpaTHUBHBIC
myTaruu. CTBOJIOBBIE KJETKU. [IpuHIMNGBI 310poBOoro obOpasa >KW3HU, JUATHOCTUKH,
NpOPWIAKTAKA W JICUCHUS TEHETHYECKUX  Oosie3Hel. MennKo-reHeTUYeCcKoe
KOHCYJbTUPOBAHHUE. 3HAUCHUE MEAUIIMHCKOW T€HETUKH B MPEIOTBPALIECHUN U JICUCHUU
TeHETUYECKUX 3a00JIEBaHMI YEIOBEKA.

11
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Hemoncmpayuu:

IHopmpemwi: I'. Mennensb, T. Mopran, I'. ne ®pus, C.C. YerBepukon, H.B.
Tumodeen-Pecosckuii, H.I1. BaBuios.

Tabauuwvt u cxemvr: «MOHOTUOPHUIHOE CKpPEIIMBAHUE W €r0 LIUTOrCHETHYeCKas
OCHOBa», «3aKOH PACHICIUIEHUS U €r0 IUTOTCHETUYECKAas OCHOBa», «3aKOH YHMCTOTHI
rameTy, «JlurubpunHoe ckpenBanue», «lluTtonorudyeckre OCHOBBI JUTHOPUIHOTO
CKpeluBaHus», «Meio3», «B3anmoielicTBrE alieNIbHBIX T€HOBY, «I €HETUUECKHE KapThl
pacTeHM, ’KUBOTHBIX U YEJIOBEKA», «I eHeTHka nosa», «3aKOHOMEPHOCTH HACIEAOBAHUS,
CLEIUIEHHOTO C MOJIOM», «KapruOTHIIbI YeJIOBEKA U )KUBOTHBIX», « BUIbI U3MEHUYNBOCTIY,
«MoaudukanmonHas U3MEeHUMBOCTHY, «HacnemoBanme pesyc - (akxropa», «IeHernka
rpynn KpoBmw», «MyTallmOHHAs: N3MEHYUBOCTHY.

Oobopyoosanue:  Mojenu-anmuiikanuu « MOHOTHOPUITHOE CKPEIIUBAHUE,
«HenonHoe nomMmuHupoBaHue», «lurudpunnoe ckpemmbanuey, «llepexkpéct xpomocomm»,
MHUKPOCKOIT M MuUKporpenapar «Jpozodpuna» (Hopma, MyTanuud (GOpMbI KPbUIBEB U
OKpacku Tena), repoapuii «I'opox moceBHONY.

Jlabopamopnwie u npakmuueckue padoomol:

JlaGopatopHas pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUAHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOTIPEIIapaTax».

JlaGoparopHas pabdora Ne 6. «M3ydenue MoaUPUKAITMOHHON H3MEHUYUBOCTH,
MOCTPOEHUE BapUAIMOHHOTO PsJIa U BAPUAIIMOHHON KPUBO.

Jlabopatopnas pabota No 7. «AHanmu3 MyTanmui y Apo30(GuiIbl Ha TOTOBBIX
MUKpOITpenaparax.

[Tpaktrueckas padora Ne 2. «CocTaBieHue 1 aHAJIU3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuust opranu3mon. OCHOBbI OMOTEXHOJIOTHH

Cenekys KaK Hayka M MPOLECC. 3apPOKICHHUE CENEKIIMU U JOMECTUKALMA. Y UYCHHE
H.W. BaBwioBa 0 1eHTpax MPOUCXOXKACHUS U MHOTO0Opa3us KyJIbTYPHBIX PACTCHHA.
L{eHTpBI MPOUCXOXKIACHHS TOMAIIHUX )KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METO/bl CeNeKIMH. MacCoBbIA M WHIAUBUIYAIbHBIH OTOOPHI B
CEJIEKIMU pacTeHud H KUBOTHBIX. OneHka J3KcTepbepa. bBIM3KOpPOACTBEHHOE
cCKkpenuBanue - nHOpuaunr. Yucras nunusa. CkpemrBaHie YUCTHIX JIMHUM. [ eTeposuc,
win rudbpuanas cuna. HeponacTtBeHHoe ckpeuiuBanue - aytOpuausr. OtnanéHHas
rubpuauzanus u e€ ycnexu. MCKycCTBEHHBI MyTareHe3 U MOJyYeHHE MOJIUILIOUIOB.
JIOCTHKEHUS CEJIEKUMN PACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHONOTHs Kak OTpaciab NPOU3BOACTBA. | eHHas MHKEHEpHUs. DTanbl CO3IAHUS
pexomOunanTHoM JIHK u Tpancrennsix opranuzmoBs. Kiierounast uH>xeHepus.
Knerounbsle kynpTypbl. MHKPOKIOHAJIBHOE pa3MHOXKEHHE pacTeHuil. KinoHupoBaHue
BBICOKOIIPOAYKTUBHBIX CEIbCKOXO35MCTBEHHBIX OPTaHU3MOB. DKOJIOTUYECKUE
u aTrdeckue npoodsuemsl. MO - reHeTHUYeCKU MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpavyuu:
Ilopmpemuoi: H.W1. BaBunos, 1.B. Muuypumn, I'./]. Kapneuenko, M.®. l1BaHOB.
Tabauywl u cxemoi: xapta «L{eHTpBI TPOUCXOKIACHHUS U MHOTOOOPA3uUs KyJIbTYypPHBIX
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pacteHui», «ITopoasl JOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX PACTEHUI,
«Otnanénnas rudbpuausanus», «Padotel akagemuka M.®. iBanoBay, «Ilomummonausy,
«OOBEKTHI OMOTEXHOTOTUNY, «KIIeTOUHbIE KyTBTYpHI U KJIIOHUPOBAHHEY,
«KoHcTpynpoBaHue 1 IEpEeHOC TEHOB, XPOMOCOMY.

Odbopyoosanue: MysHKM TIJIOJOB M KOPHEIUIONOB AMKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHuid, repobapuit «CelbCKOX03sIIICTBEHHBIE PACTCHUS.

Jlabopamopnwie u npakmuueckue padoomol:

Okckypcust « OCHOBHBIE METOJIBI U JIOCTHXKEHUSI CEJIEKIIMU PACTCHUN U KUBOTHBIX
(Ha CENMEeKIMOHHYIO CTAHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEILHBIN Y4acTOK, B
TEIJIUYHOE XO035MUCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KUIACC

Tema 1. IBoJIIOLIUOHHAS 0HOJIOTUA

[Ipennochulku BOSHUKHOBEHUS 3BOJIFOIIMOHHON TEOPHUH. DBOJIOLIUOHHAS TEOPUS U
e€ MecTo B OHooruu. BiusiHue 3BOIIOLMOHHON TEOPUH HA pa3BUTHE OMOJIOTUU U JPYTUX
HayK.

CeupnerennscTBa 3Bosonuu. [laneonronornyeckue: ITOCJIEA0BATEIBHOCTD
MOSIBJIEHUSI BUJOB B  NAJICOHTOJOTMYECKOM  JIETOMHMCH, TNEPEXOAHbIE  (POPMBI.
buoreorpaguyeckue: cxoacTBo U paznuuue (payH U Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA M  paziuyusi HMOPUOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKHE:  TOMOJIOTMYHbBIC,  AHAJIOTMYHbIE,
PYIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKUE:  CXOJICTBO
MEXaHU3MOB HACJEJACTBEHHOCTM W OCHOBHBIX METa0OJIMYECKHX TyTe Yy BceX
OpraHHU3MOB.

OpoonmonHasa teopust Y. JlapBuHa. [IpeanochUiku BOZHUKHOBEHUS TapBUHU3MA.
JIBWoKyIIre CUJIbI DBOJIONMHM BUAOB 1O JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE TPH
OTPaHUYEHHOCTHU PECYPCOB, HEONPEALIEHHAs U3MEHUMBOCTh, 00pb0a 3a CyIIECTBOBAHHUE,
€CTeCTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bororuu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MukposBosronus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBroxynye cuibl ((akTopsl) IBOTIOLMH BUAOB B IpUpoie. MyTallmOHHBIHM mpoliece
1 KOMOMHATHBHAsI U3MEHUUBOCTh. [lomyisiiimoHHbIe BOJIHBI U apeiid reHos. M3omsius u
MUTpaIysl.

EcTecTBeHHBII 0TOOD - HanpaBJIsIOUINi PakTop 3BOIIOIUN. DOPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0eHHOCTh  OpraHU3MOB  KakK  pe3yinbTaT dBodtouuu. [Ipumepsr
MPUCIIOCOOJIEHUI Yy opraHu3MoB. ApoMop(d03bl U UAHO-aJaNTalUH.

Bun u Bunoobpaszosanue. Kpurepuu Buna. OcHoBHbIE (GOpMBI BUO0OPA30BAHUS:
reorpauyeckoe, 3K0JIOTUYECKOE.

Makpoasosrorusi. ©opMel 3BOJIOLNHN: buneTnveckas, JMBEPreHTHAS,
KOHBEpTeHTHas, napauienbHas. HeoOpaTuMocTs 3BOIOLUN.
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[IpoucxoxieHne OT HeCHeUUaTU3UPOBaHHBIX TMpeakoB. [Iporpeccupyromias
crienraIu3anys. ATanTUBHAs paidaliys.

Hemoncmpayuu:

Ilopmpemui: K. Jlunneii, X.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap,
2. I exkens, @. Mromnep, A.H. CeBepiios.

Taonuyvt u cxemwvi: «Pa3zButre opraHmyeckoro mMupa Ha 3emie», «3apoJblln
MO3BOHOYHBIX XKUBOTHBIX», «Apxeontepukcy, «PopMbl OOprOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHbIit 0TOOpY», «MHOr0o00pasue copToB pacTeHuit», «MHOroodbpasue nopoja
KUBOTHBIX», «llomynsiuun», «MyTallMOHHAsE HW3MEHYMBOCTBY, «ApoMOpP(O3bD»,
«Mnuoananramuuy, «O0Mmas aerenepanus», «JBuxyiue cuibl 3Boonnn», «Kapra -
cxema Mapmpyra nyremectsus Y. Jlapsuna», «bopbba 3a cyiiecTBoBaHHEY,
«IIpucnocobseHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«KOJIOTUYECKOE BUI000PA30BAHUEY.

Oobopyoosanue: KOIICKIUS HACEKOMBIX C PA3IUYHBIMU TUIIAMH OKPACKU, HAOOp
IJIOJIOB M CeMsH, KojuleKuus «[IpuMepsl 3alIUTHBIX TPUCHOCOOJICHUNA Yy KUBOTHBIXY,
Mozelb «OCHOBHBIE HAIIPABJICHHSI SBOTIOLUNY», 00bEMHAS MOJENb «CTPOCHHE TOJIOBHOTO
MO3Tra TO3BOHOYHBIX).

buoreorpaguyeckas kapta mupa, Kojuiekuus «DopmMbl COXpaHHOCTH UCKOMAEMbBIX
KUBOTHBIX M pACTEHMID», Mojenb ammukauus «llepekpéct XpomMocom», BIllaKHBIE
npenaparsl  «Pa3zBurne Hacekomoro», «PasBurtme mArymkm»,  MHUKponpernapar
«/Ipo3oduna» (HopMa, myTanuu (GOpMbI KPbUTLEB U OKPACKH TETIA).

Jlabopamopnwie u npakmuueckue pabomol:

JlaGopatropnas pab6ota Ne 1. «CpaBHeHME BHJIOB 1O MOP(POJIOTHIECKOMY
KPUTEPHUIO».

JlaGoparopHas pabota Ne 2. «OnucaHue NPUCTIOCOOIEHHOCTH OpraHu3Ma u e€
OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emJie

JloHayuHbIE TPENCTABICHUS O 3apOXKICHUM KU3HHW. HaydHble THUIIOTE3BI
BO3HUKHOBEHHUS XU3HU Ha 3emiie: aOMOTeHe3 W MaHCIepMusi. XUMHUYECKask SBOJIIOIHA.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX BEIECTB U3 HEOPTAaHUYECKUX. DKCIIEPUMEHTAIIbHOE
MOATBEPKACHNE XUMUUECKOU 3BoJIIOIIMY. HavaabHbIe 3Tanbl OMOJI0TUYECKON IBOTIOLIHH.
['mnoreza PHK -mupa. ®@opmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE
npoTOKJIETKH. [IepBbIe KIIETKH U UX 3BOJIIOLHS. POPMUPOBAHME OCHOBHBIX I'PYIII KUBBIX
OPTraHU3MOB.

Pasutne xu3HuM Ha 3emiie mo 3paMm U nepuogam. Kartapxeil. Apxelickas u
npoTepo3oiickas 3pbl. [laeo3oiickas spa u e€ nepuoapl: KeMOPUHUCKUN, OPJIOBUKCKUMH,
CUITYPUHCKNN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3o1ckas 3pa u €€ nepuopl: ajeoreHOBbIN, HEOT€HOBBIN, AHTPOIOT€HOBBIM.

XapakTepucTvKa KiIUMara M TeoJIOTHYECKUX TmpoiieccoB. OCHOBHBIE 3Tambl
ABOJTFOIIUN PACTUTEIHLHOTO U KUBOTHOTO MUpa. ApoMop(}O3bl Y paCTEHHUI U )KHBOTHBIX.
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[TosiBneHue, pacuBET U BBIMUPAHHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak OTpakeHHe »sBoitouud. (OCHOBHBIE
CHUCTEMaTUYECKUE TPYIIBI OPTaHU3MOB.

OBOJIOLHMS 4YelNOBeKa. AHTpPONOJIOTHS Kak Hayka. Pa3BUTHE NpeacTaBIECHUH O
MIPOUCXOXKJICHUH YesloBeKa. MeToabl M3ydeHHsl aHTtpornoreHe3a. CxoncTBa U pa3ianyus
YeJIOBEKA U )KUBOTHBIX. CUCTEMATUUECKOE MOJIOKEHHUE YEITOBEKA.

JBuxyuie cuibl (pakTopsl) anTpornoreHesa. HacneiacTBeHHass ©3MEHYMBOCTh U
€CTECTBEHHBIN 0TOOp. OOIEeCTBEHHBIN 00pa3 KWU3HU, W3TOTOBJICHUE OPYIUN Tpyaa,
MBIIJICHUE, PEYb.

OCHOBHBIE CTaAUMM W BETBM 3BOJIOLMHM YEJIOBEKAa: aBCTPAJIONUTEKH, YemoBek
yMmenei, YenoBek npsamMoxondmui, YenoBexk HeaHAEpTaIbCKHM, UenoBeKk pa3yMHBIN.
Haxonku McKomaembIX OCTaTKOB, BpPEMs CYIIECTBOBaHUS, 00JIACTh PACHpPOCTPAHECHMS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoIieouAHas (eBpa3uiickas),
HETpo-aBCTpaJiouIHasl (PKBaTOpUAJIbHAS), MOHTOJIOUIHAS (a3MATCKO-aMEpPUKAHCKas).
Yeptbl nOpuCOCOOJEHHOCTH MPEACTABUTENEH YENOBEYECKUX pac K  YCIOBHIM
cymectBoBanus. EnuncTBo uenoBeueckux pac. Kpuruka pacusma.

Hemoncmpayuu:

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

Tabnuuvt u cxemvi: «Bo3uukHoBeHne COJIHEUHOM cHCTeMBl», «Pa3Burtue
OpPraHUYECKOT0 MUPay, «PacrurenbHas KJIETKa», « KUBOTHAs KJIETKay,
«IIpokapuotnueckast kietka», «CoBpeMEHHass CHCTEMa OPraHHUYEeCKOrOo MHPAY,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUS YEJIOBEKA M YEIOBEKOOOPA3HBIX 00E3bIH,
«OCHOBHBIE MECTa MAJCOHTOJIOTMYECKUX HAXOJIOK IMPEJKOB COBPEMEHHOTO YEIIOBEKaY,
«/lpeBHenmme srogm», «lpesHue mroam», «llepBele  COBpEMEHHBIE  JIHOAWY,
«HenoBeyeckue pachb».

Oobopyoosanue: myisxn «lIpoucxoxaeHne yemoBekay (OIOCTBI aBCTpaJIONUTEKA,
MUTEKAHTPONa, HEaHAepTalblla, KPOMAaHbOHIIA), CJICTIKH WM W300pa’KeHUS KaMEHHBIX
opyAuii  TEpBOOBITHOTO  4YeJloBeKa  (KaMHHU-4YOMMephbl,  pyOmia,  ckpebia),
rE€OXpOHOJIOTHYECKass Tabnuia, Koyuiekuus «DopMbl COXPAHHOCTH HCKOIAEMBbIX
YKUBOTHBIX U PACTCHUIN».

Jlabopamophvle u npakmuueckue padoomaol:

[IpakTuueckass pabora Ne 1. «M3yueHune HCKOMaeMbIX OCTaTKOB pPACTEHUU H
KUBOTHBIX B KOJIJICKIIUSX).

DKCKypcusi « DBOJTIOIUSI OPTaHUYECKOTo MUpa Ha 3eMJiie» (B €CTECTBEHHO -HayUHbBIN
WJIU KPAaeBEAUECKUM My3€elt).

Tema 3. OpranusMbl U OKpy:Ka0OLIafA cpeaa

OKoynorus Kak Hayka. 3aJadud W pa3leibl SKOJOTMH. METOIbl SKOJIOTMYECKHX
HCCIIEOBAHNM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl o0uTaHUs OPraHU3MOB: BOJIHAs, HAa3e€MHO-BO3/yIlIHAs, IIOYBEHHAS,
BHYTPUOPTraHU3MEHHASI.
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Okonoruueckue  ¢akropel. Kriaccuduxamuss — dKoOIOrmueckux  (HaKTOpOB:
abuoTnyeckue, OMOTHUECKUE U aHTPOIIOTeHHBIE. J|eHCTBIE HKOIOTHYECKUX (PaKTOPOB Ha
OpPTaHU3MBI.

AbuoTnueckue (QaxKTOpbl: CBET, TEeMIIepaTypa, BIAKHOCTb. DOTONEPHOAM3M.
[TpucnocobneHns opraHu3MoB K JeicTBHIO abnoTHuecKuX (hakTopoB. bruomornueckue
PHUTMBI.

buotnyeckue ¢aktopsl. Buasl OMOTHYECKMX B3aMMOACHUCTBHUI: KOHKYPEHIIWS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapasutusm, Koomepauus, MYTyalu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJCOHMUYECTBO). AMEHCAINU3M, HEUTPaU3M.
3HaueHue OMOTUYECKMX B3aMMOJICHCTBHM Ui CYIIECTBOBAHHUS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJOTHYECKHE XapaKTEPUCTUKU MOy sAuy. OCHOBHBIE MTOKA3aTEIH MOMYJISIHN:
YHCIEHHOCTD, TJIOTHOCTH, POXKIaEMOCThb, CMEPTHOCTb, MPUPOCT, MUTpanus. [uHamuka
YUCJIEHHOCTHU MOMYJISALNU U €€ PeryIisiiusl.

Hemoncmpavyuu:

Hopmpemot: A. I'ym6onbar, K.®. Pynbe, D. I'ekkensb.

Taonuuvt u cxemwvi: xapta «llpupoansie 30HBI 3eMin», «Cpeabl OOUTaHUS
oprausmMoB»,  «®oronepuomuzm»,  «llomynsauum»,  «3aKOHOMEPHOCTHM  pOCTa
YUCJIEHHOCTH MOMYJISIIIUU UHPY30puu-TyPeabku», «IluieBsie nenm.

Jlabopamopnuie u npakmuueckue padoomul:

JlabopaTopHas pabora Ne 3. «Mopdosoruueckre OCOOEHHOCTH PACTCHHHA W3
Pa3HBIX MECT OOUTAHUS.

JlabopaTopHass pabora Ne 4. «BnusgHue cBeTa Ha pPOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckass padora Ne 2. «Ilogcu€r mIOTHOCTH MNOMYJSIUI pa3HbIX BUIOB
pacTeHU».

Tema 4. Coo0mecTBa 1 IKOJIOrHYECKHE CHCTEMBI

CooOmiectBO opraHu3MoB - OwuonieHo3. CTpyKTypbl OHOILIEHO3a: BHUAOBas,
MPOCTPAaHCTBEHHAd, Tpouueckas (numienas). Buasi-nomuHanTsl. CBsi3u B OUOLIEHO3€.

DKOJIOTHYECKUE CUCTEMBI (AKocUCcTeMBI). [ToHsATHE 00 SKOCUCTEME M OMOTEOLICHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBI KOCUCTEMBbI: MPOAYLEHThI, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopoT BeliecTB 1 MOTOK YHEPTUHU B 3KocucTeMe. Tpodudeckue (MUIIEBbIC) YPOBHU
skocucTeMbl. [IumeBsie nenu u cetu. OCHOBHBIC MOKAa3aTeIU dKOCUCTEMbI: OMomacca,
MPOAYKIUA. OKOJOTMYECKUE MHUPAMUIbl: TPOAYKIIUH, YHUCIEHHOCTH, OHWOMACCHI.
CBoiiCTBA SKOCUCTEM: YCTOMYMBOCTD, CaMOperyJianus, pa3zputue. Cykieccus.

[IpupoaHbie KOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCHUCTEMAa XBOMHOTO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIC 3KOCHCTEMBI. ATPOIKOCUCTEMBI. YpO03KOCUCTEMBL.
buonornyeckoe u X03sMCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpazue kak (Qaxktop ycToiumBocTH 3KocucteM. (CoxpaHeHHe
OMOJIOTUYECKOTO pa3Hoo0pasus Ha 3eMIie.
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VYuenne B.U. Bepuaackoro o 6uocdepe. I'panuiibl, cocTaB u CTpyKTypa 6uochepsl.
XKupoe BemectBo u ero (Qynkuu. OcobeHHOCTH Ouocdepsl Kak TI00aTbHON
aKocucTeMbl. JIluHamMuyeckoe paBHOBecHe M 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BeiecTB 1 OMOr€0XUMHUYECKHE IUKIIBI 3JIEMEHTOB (YTJIepoa, a30Ta).
3oHanbHOCTH OUocheprl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBo B Oumochepe 3emian. AHTpONOTEeHHBbIE H3MEHEHHS B Ouocdepe.
['moGaibHbIE HKOJOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHHE PUPOIBI U yesoBeuecTBa. CoxpaHeHue OnopasHooOpas3us Kak
OCHOBa ycToN4MBOCTH Onocdepbl. OCHOBA PALMOHAIBHOTO YIPAaBJICHUS MPUPOIHBIMU
pecypcamMu U UX UCIOJIb30BaHue. J{OCTHKEeHUsT OMOJIOTHH U OXpaHa MPUPOIBL.

Hemoncmpayuu:

IHopmpemowt: A.Jlx. Tencnu, B.H. Cykaués, B.W. Bepnaackuii.

Taonuuyvr u cxemwvr: «llnmesble nenw», «bUOLEHO3: COCTaB U CTPYKTypay,
«ITpupoaubie coobmiecTBay, «llenu nutanusy», « IkoJoruueckas nupamuaa», «buocdepa
U YeJIOBEK», « IKOCUCTEMA IIUPOKOJIUCTBEHHOIO JIECay, « IKOCHCTEMA XBOMHOTO JIECA»,
«broneno3 Bomoéma», «ArpoueHos», «lIpuMepHbIe aHTPONOTEHHBIE BO3ICHCTBHS Ha
pupony», « BaxxHenmme nCTOYHUKY 3arpsi3HEHUS BO3/1yXa U TPYHTOBBIX BO», «[lousa -
Ba)KHENWIIas cocTaBisitonas onochepr», «DakTopel nerpagauun nousy, «llapHUKOBBIN
apdexT», «DakTopbl paguOaKTUBHOrO 3arps3HeHus Ouochepw», «OOmas CTpykrypa
ouocdepri», «Pacnpoctpanenue ku3Hu B 0nocdepe», «O30HOBBIN dkpaH Ouochepbin,
«KpyroBopot yriepoaa B ouocdepe», «kKpyropopot a3zora B mpupoze».

Oo6opynoBanue: Mojenb-anmumkanus «Tunuuneie  OUOIEHO3bI», TepOapHii
«PacturenbHple cooOIIECTBa», KOJUICKIMM «buoneHo3», «Bpeaurtenn BakHEHUIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapu U KOJJICKIIMM PACTEHHM W >KUBOTHBIX,
MPUHAJICKAIIME K Pa3HbIM SKOJOTMYECKMM TrpynnaM OaHoro Buaa, KpacHas kHura
Poccuiickoit @enepanyu, n300paxeHusi OXpaHsIeMbIX BUJIOB PACTCHHUM U >KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

Cornacio ®I'OC COO ycraHaBnuBaroTCA TPEOOBAHMS K pe3yJbTaTaM OCBOCHHS
oOyyaromuMucss  OporpaMM  CpelHero  oOmero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3YyJIbTAaTOB OCBOEHUA Ipeamera «buonorus»
BBIICJICHBI CIICJYIOIIME COCTABJISIONIME: OCO3HAHHME OOYyYaroIIMMUCS POCCUHUCKOU
IPaXJAHCKOM HJIEHTUYHOCTU - FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIILHOCTU U
CaMOOTIPEJICIICHUIO, HAJTMYUE MOTHBAIMM K OOy4YeHHIO OMOJIOTHH, IeJCHANpPaBICHHOE
pa3BUTHE BHYTPEHHHX YOCXKICHHUH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH W
UCTOPUYECKUX TPATUIUHN pa3BUTHUSI OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTD M CITOCOOHOCTh
00yYaroIMXcsi pPyKOBOJICTBOBATHCS B CBOEU JEATEIIBHOCTH LIEHHOCTHO - CMBICJIOBBIMHU
YCTAaHOBKaMHM, TMPUCYIIUMH CHUCTEME OHOJIOTMYECKOro O0O0pa3oBaHMs, HaJIU4YUe
HKOJIOTUYECKOTO MPABOCO3HAHMUSI, CIOCOOHOCTH CTaBUTh IIEJU U CTPOUTh KU3HCHHBIC
TIJIAHBL.

JIM4HOCTHBIE pPE3YyJbTaThl OCBOCHUS mNpeamera «bHOIOrus» TOCTUTaroTCs B
€MHCTBE YYCOHOM U BOCIIUTATEIHHOM JIESITEIbHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU
POCCHUMCKUMH COLMOKYJIBTYPHBIMH, HCTOPUYECKUMU U JyXOBHO - HPaBCTBEHHBIMU
[EHHOCTSIMU, TPHUHATBIMA B OOIIECTBE TMpaBUJIaMH W HOPMAMHU TIOBEACHHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOITO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHSA, PA3BUTHS
BHYTPEHHEU MMO3ULHH JIMYHOCTH, MATPUOTU3MA, YBAXKEHUSA K 3aKOHY U NPABOIOPSIKY,
YEJIOBEKY TPYy/a U CTapileMy MOKOJICHHUIO, B3AMMHOTO YBaKEHHUsI, 0EPEKHOTO OTHOIIICHHUS
K KyJbTYPHOMY HACJIEIUI0 W TPagulMsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickoin
denepanuu, TPUPOJE U OKPYKAIOLIEH cpele.

JInyHOCTHBIE pe3yibTaThl OCBOCHUs ydeOHOro mnpeamera «buosiorus» T0JKHBI
OTpakaTh  TOTOBHOCTb W  CHOCOOHOCTH  OOY4YarOIIUXCS  PYKOBOJCTBOBATHCS
cOpMUpPOBAHHOW BHYTPEHHEH TO3UIMEN JIMYHOCTH, CHUCTEMOM  II€HHOCTHBIX
OpHMEHTAIMM, TO3UTUBHBIX BHYTPEHHUX YOCKJICHUHN, COOTBETCTBYIOIINX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCUHCKOTO OOIIEeCTBA, paCIUIMpPEHUE >KU3HEHHOTO ONbITa W ONbITa
JEATEIPHOCTH B IIPOLECCE peAM3alui OCHOBHBIX HANPaBICHUH BOCHHUTATEIbHOU
JESATENPHOCTH, B TOM YUCJIE B YaCTHU:

1) rpakaIaHCKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh TPAKIAHCKOW IMO3UIMH OOYYAIOUIErocss KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX NPaB M O0S3aHHOCTCH, YBaKCHUE 3aKOHA U
PaBOTOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW NEATEIBHOCTU TPH CO3/JIaHHH Y4eOHBIX

18



®denepanpHas padouas mporpamma | buomorus. 10-11 knaccer (6a30BbIi ypOBEHB)

IPOEKTOB, PELIEHUH Y4€OHBIX U MO3HABaTEJbHBIX 33/]1a4, BBHIIIOJHEHUN OHMOJIOTHYECKUX
JKCIIEPUMEHTOB;

CHOCOOHOCTBh ONPENENATh COOCTBEHHYIO IMO3ULHUI0 MO OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHHME YYMUTHIBaTh B CBOUX JEUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJEH C pa3sHbIMH YOEKIEHUSAMHU, KYJbTYpPHBIMU LIEHHOCTAMH U
COLMAJIBHBIM I0JIOKEHUEM;

TOTOBHOCTb K COTPYIHUYECTBY B MIPOLIECCE COBMECTHOTO BBHITTOJIHEHUS YUEOHBIX,
ITO3HABATEIIbHBIX U UCCIEA0BATENBCKUX 3a7a4, YBAXKUTEIBHOTO OTHOIIEHUS! K MHEHUIO
ONIMOHEHTOB MPU OOCYKJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COIEPKAHUS;
TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOMU JAEATEIBHOCTH;

2) MATPUOTHYECKOT0 BOCTIMTAHMS:

c(OpPMHUPOBAHHOCTh POCCUUCKOM TPakIaHCKOW HWJIEHTUYHOCTH, MATPUOTU3MA,
YBaXKEHHSI K CBOEMY HapoAdy, YyBCTBAa OTBETCTBEHHOCTH Iepell PoauHo, ropaocTu 3a
CBOM Kpai, CBOWO PoauHy, CBOM $3BIK U KYyJbTYpYy, MNPOLLIOE U HACTOSALIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEIUI0 W MaMSATHUKAM MPUPOJbI,
JNOCTHKEHHSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/JIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJIEHUE M Pa3BUTHE
OMOJIOTMH, MOHUMAHUS 3HAYEHUsI OMOJIOTUM B TMO3HAHUM 3aKOHOB MPHUPOJIbI, B KU3HU
YeJI0BEKa U COBPEMEHHOIO 00IIECTBa;

uaeitHas yOexAEHHOCTh, TOTOBHOCTh K CHyXeHUI0O u 3amure (OredecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) TyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JTYXOBHBIX [IEHHOCTEH POCCUICKOTO HapoJa; CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEICHHUS; CIOCOOHOCTH OLICHUBATh CUTYAIUIO U
[IPUHUMATH OCO3HAHHBIC PELLIEHUA, OPUCHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HAHUE JIMYHOT'O BKJIa/1a B IOCTPOEHUE YCTOWUUBOIO Oy IyIIEro; OTBETCTBEHHOE
OTHOLIEHHUE K CBOUM POIUTEIISIM, CO3IAHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O IIPUHATUSA
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/Ia, OOMIECTBEHHBIX OTHOIICHHIA;

HOHUMaHKME SMOIMOHAILHOTO BO3IEHCTBHS KUBOM IIPUPOIEI K €€ LIEHHOCTH;
TOTOBHOCTH K CAMOBBIP@KCHHIO B PA3HBIX BUIaX UCKYCCTBA, CTPEMJICHUE MPOSBIIAThH
Ka4yeCTBa TBOPUYECKOM JTUYHOCTH;

5) ¢usuueckoro BocnuTaHHs, (OPMHPOBAHHMA  KYJLTYPHI  310POBbS H
IMOIMOHATBLHOIO GJIATOIOIY YU
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NOHUMaHWE M peajn3alusl 3J0pOoBOro M 0Oe3omnacHoro obpasza >XKM3HM (310pOBOE
NUTaHue, COOJIOJACHHE TMTMEHWYECKHX MpPaBWI U HOPM, COAJaHCHPOBAHHBIN PEXHUM
3aHATUN U OTIBIXA, peryiisipHas pusnueckas akTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOT'O
U KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY
3JI0pOBBIO;

NOHMMAaHHE LIEHHOCTHU MPaBUJI MHAUBUAYAIBHOIO U KOJUIEKTUBHOIO OE3011aCHOrO
NOBEJICHUS B CUTYALUSAX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE TIOCIEACTBUM W HENPUATUSA BPEIHBIX MPUBBIYEK (YyHOTpPEOIEHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) TpyI0BOI0 BOCHIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOI00HE;

TOTOBHOCTh K aKTHBHOW JESATEIbHOCTH TEXHOJOTMYECKOM U  COLUaIbHON
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMHPOBATh, IUJIAHUPOBaTH U CaMOCTOSITENIBHO
BBITIOJHSATH TaKyIO JESTEIIbHOCTD;

UHTEpEC K pa3muuHeiM chepaM NpoPecCHOHATBHON AEATeIbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynyiiel mpodeccuu U peain30BbIBATH COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO0 U CaMOOOPa30BaHUIO HA MPOTSKEHUU
BCEM KU3HU,

7) ’KOJOrHYecKOro BOCIIUTAHUS:

AKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOIICHHE K MPUPOJEC KaK UCTOUHUKY KU3HU Ha
3emJie, OCHOBE €€ CylIECTBOBAHUS,

MOBBHIIIIEHWE  YPOBHS  DKOJIOTMYECKOM  KYJIbTYphbl: MOPHOOpPETEHHWE  OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX MOCIEACTBUM MJI OKPYKAIOILIECH
Cpenpl;

OCO3HAHHUE TI00AJTLHOT0 XapaKTepa PKOJOTHUECKUX MPOOJIEM M ITyTel UX PeIICHHUS;

CIIOCOOHOCTh MCTIOJIB30BaTh MPUOOPETaeMbIe MPH M3YYCHUU OMOJIOTHMH 3HAHHUS U
YMEHHUSI TIPH pelIeHUH TPoOJIeM, CBSA3aHHBIX C PallMOHAJIBHBIM MPHPOIOTIOIB30BAHUEM
(cobmroieHue MpaBwIT TTIOBEJICHHS B IPUPO/IE, HAIIPABIICHHBIX HA COXPAHCHUE PABHOBECHS
B DKOCHCTEMAX, OXpaHy BUIOB, IKOCUCTEM, OUOChEpHI);

AKTUBHOE HEIPUATHE ICUCTBUM, NPUHOCAIIMX BPEH OKPYKAIOUIEW MNPUPOJHOU
cpede, YMEHHE TIPOTHO3MPOBATH HEOJIArONMPUSATHBIE HKOJOTHUYECKUE TMOCIEACTBUS
MPEANTPUHUMAEMBIX IEMCTBUM U NIPEAOTBPAILLATh UX;

HAJIMYKME PA3BUTOTO 3KOJIOTMUYECKOTO MBIIIJICHUS, YKOJIOTHYECKOU KYJIBTYPHI, ONbITA
JESITEIbHOCTH HKOJIOTUYECKON HAINpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMM B
MMO3HABATEIbHOW, KOMMYHHKATUBHOM U COIIMANIBHON MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOM JIEATEIBHOCTH SKOJIOTUYECKON HAIPABJIEHHOCTH;
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8) HMEHHOCTN HAYYHOI'O MO3HAHUA

c(OpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAayKd U OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JHAJIOTE KYJIBTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YMUTATEIhCKOW KYJIbTYpPhl KaK CpEICTBA
B3aMMOJICUCTBHS MEX]TY JIIOJAbMH U MIO3HAHUS MUPA;

NOHUMaHUEe crneuu@ukd OHOJOTMM KaK HayKd, OCO3HaHWs €€ polu B
(GOpMHUpPOBAaHUM  PALMOHATIBHOTO HAYYHOTO MBINUJICHUS, CO3JIaHUU  IIEJIOCTHOTO
Ipe/icTaBlIeHUs 00 OKPYXAIOIEM MUPE KaK O €IMHCTBE MPUPO/IbL, UeTIOBEKA U OOIIECTBa,
B TO3HAHUHM TPUPOAHBIX 3aKOHOMEPHOCTEH | pEHIeHHH TpoOJieM COXpaHEHUs
MPUPOTHOTO PaBHOBECHS;

yOeXKAEHHOCT, B 3HAUYMMOCTH OWOJOTHH JUISI COBPEMEHHON IWBUIN3AIUU:
o0OecrieueHrss HOBOTO YPOBHSA pa3BUTHS MEAMIIMHBI, CO3/aHHE TEPCHEKTUBHBIX
OMOTEXHOJIOTHA, CIIOCOOHBIX pelIaTh PECypCHblE€ MPOOJIEMBbl pa3BUTHUSL YEJIOBEYECTBA,
MOWCKa MyTeW BBIXOAAa M3 TJOO0ATBHBIX JKOJIOTUYECKUX MpoOieM U oOecredeHHs
nepexosia K yCTOMYMBOMY Ppa3BUTHIO, PAllMOHAIBHOMY HCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIyYEHUU OMOJIOTMYECKUX 3HAHUHM B LIEJSAX MOBBILICHUS
oOmiel KyJnbTypbl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, KaK COCTaBHOW 4YacTu
(YHKIMOHAIBHOW TpaMOTHOCTM oOywaroumxcs, (opMHpPYyeMOH TpU HU3Y4YEHUHU
OMOoJIOTHH;

MOHMMAaHHWE CYIIHOCTH METOJIOB TIO3HAHUS, HCIOJB3YEMBIX B ECTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHHS I aHaIn3a U OOBSCHEHHUS
SBIIEHUN OKPYXKAIOIIETO MHpa W MPOUCXOIANINX B HEM H3MEHEHHH, YMEHHUE JenaTh
00OCHOBaHHBIE 3aKIIOUCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIMXCS JAHHBIX C
HENBIO TIOJTYYESHHsSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO HCIIONH30BATh OMOJIOTUIECKIE 3HAHUS IS PEIICHUS
npo0JieM B peasibHBIX )KU3HEHHBIX CUTYALIUSX;

OCO3HAaHWE LIEHHOCTH HAay4YHOW JI€ATENbHOCTH, TOTOBHOCTh OCYULIECTBIATH
MPOEKTHYIO ¥ UCCIIEA0BATEIbCKYIO I€ATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTH M CITIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BAHMIO, K
aKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHUN MO OMOJIOTUM B COOTBETCTBHH C KU3HEHHBIMU
MTOTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yiabTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus
BKJIFOYAIOT:  3HAYMUMBIE 11 (POPMUPOBAHUS MUPOBO33PEHUS O0YIAFOIITNXCS
MEXIUCITUTUTMHAPHBIE  (MEXMpPEIMETHbIE) OOIeHaAyYHbIE TOHATHS, OTpaKarollue
[IEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHEIU(UKY METOJOB MO3HAHUS, UCTIOJIb3yEeMbIX
B €CTECTBEHHBIX HayKax (BEIECTBO, PHEPrusi, SIBJICHHE, MPOLIECC, CUCTEMA, HAyUHbIN
(baKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBAHNE,
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HaOJI0IeHNE, U3MEPEHHE, SKCTIEPUMEHT U APYTUX), YHUBEPCAJIbHbIE YUeOHbIe NEHCTBUS

(rTo3HaBaTeIbHbIC, KOMMYHHKATHBHBIC, PETYJIATUBHEIC), o0eCIeYHBarOIIHe
dopMupoBaHre (YHKIIMOHATBHOW TPAaMOTHOCTH ¥ COIIMAIBHON  KOMITCTCHITHH
o0ydJaronmxcsi, CHOCOOHOCTH O0OYYaroIINXCsI UCTIOIh30BaTh OCBOCHHBIC

MEXKIMCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUA W YHHUBEpCAJIbHbIC Y4ueOHBbIE
JICVCTBHS B MIO3HABATEIBHOW U COLMAIBHON ITPAKTHUKE.

Ilo3HaBaTeIbHBbIC YHUBEPCAJbHbIEC YUeOHbIE 1eHCTBUSA
Bba3oBble JJoruueckue JelicTBUA:

CaMOCTOATENBHO (POPMYIHMPOBATh U AKTyaIM3UPOBaTh MpoOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCII0JIb30BaTh MIPU OCBOCHUU 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIUICHUS (aHAIN3a,
CUHTE3a, CPaBHEHUs, KiaccuduKauu, 0000IIeHNs), pACKPBIBATH CMBICII OMOJIOTHUECKHUX
NOHATUH (BBIACISTH UX XapaKTepHbIE MPU3HAKH, YCTAaHABIMBATh CBS3U C JPYTHUMHU
MOHATHUSIMU);

ONPEAEIATH LENU AEATEIbHOCTH, 3a/1aBasi apaMeTPbl U KPUTEPUU UX JTOCTUKEHUS,
COOTHOCHUTB PE3YJIbTATHI AEATEIBHOCTH C ITIOCTABJICHHBIMU LEIAMU;

UCII0JIb30BaTh OMOJIOTUYECKUE TOHATHS 1J1s1 OOBICHEHUS (DAKTOB U SBJICHUM KUBON
IIPUPOLBI;

CTPOUTH JIOTUUECKHE PACCYXKIEHUsI (MHIYKTUBHbBIC, JIETyKTUBHBIE, 10 aHAJIOTHN),
BBISBIIAATH 3aKOHOMEPHOCTM W NPOTUBOPEYMsS B PACCMATPUBAEMBIX  SBJICHHUSX,
(bOopMyIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IPUMEHATh CXEMHO-MOJICJIBHBIE CPEACTBA I IPEICTABJIEHUS CYIIECTBEHHBIX
CBSI3€H M OTHONICHUM B M3y4aeMbIX OMOJIOTHYECKUX OO0BEKTaxX, a TakKe MPOTHBOPEUUI
Pa3HOTO POJia, BBISIBIEHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIAaH PEHICHHS TMPOOJeMbl € Yy4ETOM aHaiW3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITEIBbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKU NOCIEACTBUM AEATEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJIHATE pabOTy B YCIOBUSIX PEAJbHOTO, BUPTYAJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBble uccienoBare/ibCKue 1eiCTBUA:

BJIQJICTh HaBBIKAMHU Y4YEOHO-UCCIEA0BATEILCKOM W TMPOEKTHOM JeSITeIHHOCTH,
HaBBIKAMU pa3penieHus mpoodieM, ClIoCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY
MOUCKY METOJIOB PELICHUs IMPAKTUYECKUX 3a7a4, MPUMEHECHUIO Pa3JIMYHBIX METOIOB
MO3HAHUS;

HCTIOJIb30BaTh PA3JIMYHBIE BUJIBI ICATEIBLHOCTH 10 TTOJYYEHUIO HOBOTO 3HAHUS, €TI0
HWHTEpIIpeTaluu, TpeoOpa3oBaHUI0 U MPUMEHECHHIO B YUYEOHBIX CUTYaIUsIX, B TOM YHCIIC
MIPU CO3/IJaHUU YYEOHBIX U COIUATIBHBIX TTPOCKTOB;

dbopMupoBaTh HAy4YHBIM THUI MBIIUICHUS, BJAJIeTh HAYYHOW TEPMHHOJIOTHEH,
KJIFOYEBBIMU MMOHATUAMU U METOJAMU;
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CTaBUTH U (DOPMYITHUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIIbHON NEITEIILHOCTH
Y )KU3HCHHBIX CUTYAIIHSIX;

BBISBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a7a9y, BBIJIBUTATh
THIOTE3Y €€ pelleHus, HaXOUTh apTyMEHTHI JUI JI0Ka3aTelIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS,

aHAJIM3UPOBATH IMOTYYCHHBIE B XOJI€ PEIICHUS 33]]a9l PEe3yIbTaThl, KpUTHUECKU
OIICHUBAThH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX; 1aBaTh
OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT; OCYIIECTBIISATh
IEJICHAIIPABJICHHBIHN MOUCK NIEPEeHOCca CPEICTB U CIOCOOOB JACHCTBUS B
poecCHOHANBEHYIO CPENY;

YMETh TEPEHOCUTh 3HAHWUS B TO3HABATEIBHYI0 M TMPAKTUYECKYI0 OO0JacTu
KU3HEICATCIIEHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEAMETHBIX 00JIaCTel; BBIIBUTATh HOBBIE
UJIeH, TpejiaraTb OpUruHaIbHbIEC MOAXOAbl U PEIICHUS, CTABUTH MPOOJIEMBI U 33a4H,
JOMYyCKAIOIUe albTEePHATUBHBIC PEIICHMUS.

Pa6ora ¢ unpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHGPOpMALMH (TEKCTe Y4eOHOro
1nocoOusi, HAy4YHO-TIOMYJISIPHOM TUTEpaType, OMOJOTUYECKUX CIOBAPSAX U CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax IaHHbIX, B IHTEpHETE), aHAM3UPOBATh MH()OPMALUIO PA3THYHBIX
BUJOB U (GOpM NPEICTaBICHUS, KPUTHUECKU OLICHUBAThb €€ JIOCTOBEPHOCTh M
HEIIPOTUBOPEYUBOCTb;

(dbopMyIMpOBaTh 3aIIPOCHl M MPUMEHATH Pa3INYHbIE METO/IbI IIPU MOUCKE U OTOOpE
Ounonornyeckoi nHGOpMaIKI, HEOOXOIUMOM JIJIsl BBITIOJHEHUS YI€OHBIX 3a/1a4;

IpUoOpeTaTh ONBIT UCIOJIB30BAHUS MH(GOPMALIMOHHO ~-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3ITMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BHIOMPATH ONTHUMANIbHYIO (DOPMY MPEACTaBIEHUS OUOTOTrHYECKOM
uH(popmaiuu (cxeMsbl, rpaduKu, T1arpaMmbl, TAOJIULIBI, PUCYHKH U PYTOE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KaUECTBE CPE/ICTBA MPHU paboTe ¢ OMOJIOTrHYECKON
uH(popMalme: MPUMEHATh XUMUYECKHUE, (PU3MYECKHe U MaTeMaTHYeCKUE 3HAKU U
CHUMBOJIBI, (hOpMYyIIbl, a0OpEBUATYPY, HOMEHKIIATYPY, UCIIOJIH30BaTh U MPE0OPA30BHIBATH
3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJIAIHOCTH;

BJIa/IeTh HABBIKAMM PACMO3HABAaHUS U 3alIUThl MHGOpMaluu, WHGOPMALMOHHON
0€30I1aCHOCTH JTMYHOCTH.

KoMMyHUKATHBHBIE YHUBEpPCAIbHbIE YUeOHbIe 1eiicTBUA Obumenue:
OCYIICCTBJIATh KOMMYHUKAIIMM BO BCEX cdepax >XKU3HH, aKTUBHO y4aCTBOBAaTh B

JMAJIOTe WM JTUCKYCCHH TI0 CYIIIECTBY 00CYK/1aeMol TeMbl (YMEHHE 3a71aBaTh BOIPOCHI,

BBICKA3bIBaTh CYXKJICHUS OTHOCUTEILHO BBIMTOIHCHUS TIpeIjIaracMon 3a/1auH,

YYUTBIBATh HHTEPECHI M COTJIACOBAHHOCTD MO3UIINI APYTHX YYaCTHUKOB JTHAJIOTA WU

JIUCKYCCHN);
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pacro3HaBaTh HeBepOaIbHbBIE CPE/ICTBA OOIIEHNUS, TOHUMATh 3HAUEHHUE COIIUAIbHBIX
3HAKOB, MPEINOCHUIOK BO3HMKHOBEHHUS KOH(MIUKTHBIX CHTyalllil, YMEThb CMSr4aTh
KOH(JIUKTHI U BECTH IEPETOBOPHI;

BJIAQ/IETh PA3IUYHBIMU CcrocobamMu OOIIEHHS M B3aMMOJCHCTBHS, TOHHUMATh
HAMEPEHUs IPYTUX JIOACH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY U B
KOPPEKTHOM opme PopMyTupOBaTh CBOM BO3PAKECHHUS,

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

CoBMecTHasi 1eATEIbHOCTD:

NOHUMATh U MCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHAHOW U MHIUBUIYaTbHON PaOOTHI
IpU perieHn: ONoIOruIecKoil mpo0aeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHHS
IpyNMoBbIX (JOPM B3aUMOJCHCTBUS NPU peUIeHUH yueOHOM 3a/1auH;

BbIOMpATh TEMATUKY U METO/bl COBMECTHBIX AEHCTBUI ¢ y4ETOM OOIIMX UHTEPECOB
Y BO3MOKHOCTEN Ka)KA0Ir0 WieHa KOJIJICKTUBA;

IPUHUMATH LIETTU COBMECTHOMN JEATENBHOCTH, OPTaHU30BbIBATh U KOOPJIUHUPOBATH
JEHCTBUS 10 €€ JOCTHXKEHUIO: COCTABIIATH IJIaH IEUCTBUMN, paCIPEENISITh POIH C YIETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pE3yIbTaThl COBMECTHOM PabOThI;

OLIEHMBATh Kauye€CTBO CBOETO BKJIAJa M KaXXJIOT0 yYaCTHHKA KOMaHJbl B OOILMH
pe3yJsbTaT Mo pazpabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE TMPOEKThI, OLIEHWBATh WJEHM C MO3ULUU HOBU3HBI,
OPUTMHAJILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh NO3UTUBHOE CTPATETMUECKOE MOBEIECHUE B Pa3IMUHBIX CUTYalUsX,
IPOSIBIISATH TBOPUYECTBO M BOOOpaXKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHBbIe YHHBepPCaJIbHbIE YYeOHbIE 1eiicTBUA CaMoopranu3amus:

WCITIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JIJIS BBISIBIICHUS MPOOJEM U WX PEIICHUS B
KU3HCHHBIX U YYCOHBIX CUTYaIIUSIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUI 1EJIEBbIE M CMBICIIOBBIE YCTAHOBKH B
CBOUMX JICHCTBUAX U TOCTYIKAX MO OTHOIICHHIO K KUBOW MPUPOJIC, CBOEMY 370POBBIO U
3I0POBBIO OKPYIKAIOIIINX;

CaMOCTOATENILHO  OCYIIECTBIIATh IMO3HABATEIBHYIO JI€ATEIbHOCTh, BBISBIIATH
npoOiemMbl, CTaBUTh W (OPMYJIMPOBATh COOCTBEHHBIC 3a7adud B 0Opa3oBaTEIbHOMN
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSATEIILHO COCTABIIATH IIJIaH PEIICHUS MTPOOJIEMBI ¢ YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MIPEANIOYTCHHI; TaBaTh OLIEHKY HOBBIM
CUTYaIIHSIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEANOUYTESHUN; 1eTIaTh
OCO3HAHHBINA BHIOOP, APTYMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3 PEIICHHUE;
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OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IIUPOKOW SPYAMIIMH B Pa3HbIX
o0NacTsAX 3HAHUW, TOCTOSHHO TOBBINIATH CBOW O0Opa30BaTENbHBIA U KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTyalldsiM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIaJICTh HAaBBIKAMHU IO3HABATEIILHOM PEQIIEKCUU KAaK OCO3HAHUS COBEPIIAEMbBIX
JEUCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3yJbTaTOB U OCHOBAHMM, UCIOJIb30BATh
npuémbl pedIeKCUU JUTsl OLIEHKH CUTYallud, BHIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTHUBBI M ApTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB ACATEIbHOCTH.

Ipunsitue cedst u Apyrux:
IpPUHUMATh ce0s1, MIOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX [IPU aHAJIU3E PE3YIBTATOB JIESITEIbHOCTH;
pU3HABATh CBOE MPaBO U MPABO APYTUX HA OMIMOKH;
pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU JPYTOro YeJIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie pe3yabTaThl ocBoeHMs mporpammbel COO no 6uonorun Ha 6a30BOM
YPOBHE BKIIIOUAIOT crnenuduyeckue ais yueOHoro mnpeamera «buoiorus» HaydHble
3HAHMS, yMEHUS U CIIOCOOBI IEMCTBUI IO OCBOCHUIO, HHTEPIIPETAIIMHU U PEOOPa30BAHHIO
3HAHWM, BUABI ACSITEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHWN B
pPa3IMYHBIX YYEOHBIX CHUTYyalUsX, & TaKKe B PEAIbHBIX XU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C Ouosorueil. B mporpamme mpeameTHble pe3ysbTaThl MPEACTABIECHBI O
rojiaMm oOy4eHHUsI.

[IpeameTHbIC pe3ynbTaThl OCBOEHUS yaeOHOrO npeameta «buonorus» B 10 kiacce
JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUW O MECTE W POJIU OMOJIOTUH B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa U HAy4YHOTO MHPOBO33PEHMs, O BKJIAJIE POCCHUUCKHX W 3apyOCKHBIX YUEHBIX -
OMOJIOTOB B pa3BUTHE OUOJOTUH, GYHKITMOHATBHON IPaMOTHOCTH YeJI0BEKa ISl pelIeHUs
YKU3HEHHBIX 3a]1a4;

YMEHUE PacCKpbIBaTh COJEpKaHUE OMOJIOTUYECKUX TEPMUHOB W TOHSTUMN: KU3HB,
KJIETKa, OpraHu3M, MeTabosinu3M (0OMEH BEIIECTB U MPEBpaIleHUe dYHEPTUH), TOMEOCTa3
(camoperymsiiusi), ypoBHEBas OpraHu3alus KUBBIX CHUCTEM, CaMOBOCIPOHU3BEICHUE
(penpoayKius), HACJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHUE Uu3JaraTh OuoyiorMueckue Teopuu  (KIETOYHAas, XPOMOCOMHas,
MyTaIlMOHHAs, [ICHTPaIbHAs JOTMa MOJICKYJISIpHOM Ononorun), 3akoHsl (I'. Menmens,
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T. Moprana, H.J1. BaBuiioBa) u ydyeHus (0 LEHTpax MHOTooOpa3us U MPOUCXOKACHUS
KyJIbTypHbIX pacTeHuid H.U. BaBuioma), onpenensiTb TpaHUIlbl UX HOPUMEHUMOCTHU K
YKUBBIM CUCTEMaM;

YMEHHE BJaJeTh METOJAAMH HAy4YyHOTO TO3HaHHWs B Ouonoruu: HaOMIOJIEHHE U
ONMCAHUE JKHUBBIX CHUCTEM, IPOIECCOB M SBJICHHWI, OpraHu3anuss M HPOBEICHUE
OMOJIOTMYECKOTO JKCIIEPUMEHTA, BBIJBHKEHUE THIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXIY HCCIEAYyEMbIMU BEIMYMHAMH, OOBSCHEHUE TIOJYYCHHBIX PpPE3YyJbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX MOHATHHA, TEOPUA U 3aKOHOB, YMEHHE J€JaTh BBIBOJBI Ha
OCHOBAaHHUH MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE IPU3HAKK BHUPYCOB, KIETOK MPOKAPHUOT U
IYKApUOT, OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB:
oOMeHa BEIlEeCTB W NMPEBPAILECHUS SHEPTUH B KIIETKE, (DOTOCHHTE3a, MIIACTUYECKOIO U
HPHEPreTUYecKoro oOMeHa, XEMOCHUHTE3a, MHTO3a, MeW03a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHUS, UHAUBUYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€HE3);

YMEHUE TPUMEHATHh TNOJyYEHHbIE 3HAHUA i1 OOBSCHEHUS OHOJOTMYECKUX
IIPOLIECCOB U SIBJICHUH, JIJIs1 IPUHATHUS MPAKTUYECKUX PELICHUI B IOBCETHEBHOM KU3HU C
eI 00ecreyeHus: 6€30MaCHOCTH CBOETO 370POBbS U 3/I0POBbsI OKPYKAIOIIUX JIIOJIEH,
COOJIIOJIEHHST HOPM TPaMOTHOTO IIOBEACHUS B OKpYXaloled MPUPOJHON cpene,
NOHMMAaHUE HEOOXOAMMOCTH HMCIOJb30BaHUS JOCTHKEHU COBPEMEHHOW OWOJIOTHH U
OMOTEXHOJIOTUI JIJ1s1 pallMOHAJILHOTO MPUPOI0NOIb30BAHNUS;

YMEHUE PEeIIaTh 3JIEMEHTAPHbIE T€HETUYECKUE 3aJ]adyl Ha MOHO- U JUTHOPUAHOE
CKpEUIMBaHUE, CLEIUIEHHOE HACIEJOBAHUE, COCTABIATh CXEMbl MOHOTMOPHUIHOTO
CKpEeUIMBaHuA JJIs Mpe/ICKa3aHus HacaeA0BaHUs PU3HAKOB Y OPraHU3MOB;

YMEHUE BBIMOJIHATH JIA0OPATOPHBIE U MPAKTHUYECKUE padOThI, COOTI0OATh MpaBUIIa
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YyMEHUE  KPUTHYECKHM  OLEHUBATh M  HMHTEPHOPETHPOBATH  MHGOPMALIUIO
OMOJIOTMYECKOTO COAEPKAaHUSA, BKIIOYAIOUIYIO NCEBIOHAYYHbIE 3HAHUS U3 Pa3IUYHBIX
VCTOYHUKOB (CpeicTBa MAacCcOBOM HH(POPMALMM, HAYYHO-TIOMYJISIPHBIE MaTepHalibl),
STUYECKHWE AaCHEeKThl COBPEMEHHBIX MCCJEeIOBaHWW B  OHMOJOTMH, MEIULIMHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHMs, 0000mIas
OMOJIOTMYECKYI0O MH(POPMALIMIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HMCIOJIb30BATh
NOHATUIHBIN anmapat OMOJOTHUH.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS yueOHoTrOo npeameTa «buonorus» B 11 kiacce
JOJKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUHU B CHCTEME HAYYHOT'O 3HAHMUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI
MHUpa U HAyYHOTO MHUPOBO33PEHUS, O BKJIAJE€ POCCHUMCKUX U 3apyOEKHBIX YUEHBIX -
OHOJIOrOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIBHON TPAMOTHOCTH YEJIOBEKA JJIsl PEIICHMS
YKU3HEHHBIX 3a]1aY;
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YMEHHE PAaCKpBIBaTh COJEp)KaHUE OMOJOTMYECKHMX TEPMHUHOB M TOHATUMN: BHI,
NOMyJsius, TEeHO(MOH, OHBOJIONUS, JBIXKYIIME CUIbl ((PakTopbl) SBOIIOIUH,
MPUCIOCOOJICHHOCTh ~ OPTaHM3MOB, BHJA000pa30BaHUE, HKOJOTHYECKHUE (PaKTOPHI,
HKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, PEAYLEHTHI, LIEH MUTaHUSA, IKOJIOTHYecKas
nipaMujia, 6uoreoreHos, onocdepa;

yMEHUE u3iarath Ouosjormyeckue teopuu (dBosonmoHHas teopus Y. JlapBuHa,
CUHTETUYECKass TEOpHUs DOBOJIOIMHU), 3aKOHbl U 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxoxcrBa K.M. bapa, yepenoBaHus INIaBHBIX HalpaBlICHUW M IyTed dBosonuu A.H.
CeeprioBa, yuenuss o Owochepe B.M. Bepnaackoro), ompenensrb TpaHUIBI HX
NPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHUE BIAJIETh METOJAMHM HAay4YHOrO0 MO3HAaHWA B OHMOJOrMuU: HAOIIOIEHHE U
OMMCAaHWE >KUBBIX CHCTEM, IMPOILIECCOB M SIBICHUH, OpraHW3alUsl M MPOBEICHUC
OMONIOTHYECKOTO OJKCIIEPUMEHTA, BBIIBIKEHUE THIIOTE3bI, BBISBICHHE 3aBUCUMOCTH
MEXJIy HCCICAYEeMBbIMH BEJIMYMHAMHU, OOBSICHEHHWE TIOJYYEHHBIX pE3yJIbTaTOB,
UCIIOJIb30BaHHBIX HAy4HBIX MOHSATHI, TEOpPUN U 3aKOHOB, YMEHHE JIelaTh BHIBOJbBI HA
OCHOBaHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, NOIYJSIUMA, NPOAYLUEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHOT€OIIEHO30B U
HKOCHCTEM, OCOOEHHOCTH MPOILIECCOB: HACIEACTBEHHON HM3MEHYMBOCTH, €CTECTBEHHOT'O
0TOOpa, BU1000pa30BaHuUsl, MPUCIIOCOOTICHHOCTH OPTraHU3MOB, ACHCTBUS YKOJIOTHYECKUX
(akTOpoB Ha OpraHU3Mbl, NEPEHOCAa BEIIECTB M IOTOKAa 3HEPrUd B SKOCHCTEMAX,
AHTPOTIOTCHHBIX U3MEHEHUI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPYTOBOPOTa BEIECTB U
OMOreoXMMHUYECKUX IIUKIIOB B Onocdepe;

YMEHHE TIPUMEHSATh IMIOJIyYCHHbIE 3HAaHUS [UIsI OOBSCHEHHS OHOJIOTHYECKHX
MIPOIIECCOB U SIBJICHUIA, JJIsl IPUHATHS MPAKTUUECKUX PEIICHUI B TTIOBCETHEBHOM KU3HU C
1enblo o0ecreyeHns 0e30MacHOCTH CBOETO 3/10POBbs U 3[J0POBbSI OKPYXKAIOIINX JIFOJEH,
COONIOACHHUST HOPM TPaMOTHOTO TIOBEJCHHUS B OKpY)KAloOIIeW MPUPOAHON Cpene,
NOHMMaHHE HEOOXOAUMOCTH MCIOJIb30BaHUs TIOCTHKEHUN COBPEMEHHON OMOJIOTUU IS
PalMOHaIBHOTO MTPUPOIONIOIB30BAHUS;

YMEHHME pellaTh 3JEMEHTApHble OMOJIOrMYecKHe 3aJaud, COCTAaBIATh CXEMBbI
MEPEHOCa BEILIECTB U DHEPTUH B IKOCUCTEMaX (LIETH NUTaHUSA);

YMEHHE BBITIOTHATH JaOOpaTOpHBIE U MPaKTHUECKUEe paboThl, COOIIOAATh IPaBHiIa
npu paboTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTHYECKH  OICHHBaTh W  WHTEPIPETHPOBATH  HHQPOPMAIUIO
OMOJIOTUYECKOTO COAEP KaHUsS, BKIIOYAIOUIYIO NCEBIOHAYYHbIE 3HAHUS U3 Pa3IUYHBIX
MCTOYHUKOB (CpeicTBa MAaccOBOM HH(POPMALMM, HAYYHO-TIOMYJISIPHBIE MaTEpHalIbl),
paccMaTpuBaTh INI00ABHBIE YKOJIOTMYECKUE TPOOIeMbl COBPEMEHHOCTH, (DOPMUPOBATH
10 OTHOUICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIE COOOIEHUs, 0000IIas
OMONOrMUYecKyl0 MH()OPMALIMIO M3 HECKOJBKUX MCTOYHHUKOB, IPAMOTHO HCIIOJIb30BAThH
NOHSATUUHBIN anmapar OUOJOTHH.
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10 KJIACC
HanmenoBanue
Ne KomuaecTso OCHOBHBIE BUBI IEATEIBHOCTH
pa3/iesioB U TEM [IporpammHoOe cojiepKaHue
1/ 4acoB oOyyJaronmxcs
y4eOHOro nmpeaMeTa
Tema 1. buosiorusi kKak Hayka

1.1 |Buosorus B cucreme 1 Buonorus kak Hayka. CBsasu 6uonoruu ¢ [PaCKpbIBaTh COICPKaHUE TCPMUHOB U
HayK 0OIIIECTBEHHBIMH, TEXHUYECKUMHU H [IOHATHHN: HAYTHOC MUPOBO33PCHHC,
bumocodueit, perurueit, STHKOH, ;/IHOTCSa, Teopus, gICTOI[BI WCCIIEIOBAHUS.
. KTepU30BaTh OUOJIOTHIO KaK HAYK
ACTETUKOU U mpaBoM. Posib Onosioruu B apaKTeprsosa OJIOTHIO KaK HayKy, ce
. . [MECTO W pOJIb CPEIN APYTUX €CTECTBEHHBIX
(GhopMUPOBAHUM COBPEMEHHON HAy4YHOU
Hayk. [lepeuncnsats pa3aensl OMOIOTuY B
KapTUHBI MUpa. CucteMa OUOJOTUUECKUX
COOTBETCTBHUE C OOBEKTAMHU U3YUECHUS.
HayK. .
Ha3zbiBaTh BaxkHEWIIME OTpaACIn
emoncmpauuu: .
I q LM OMOJIOTUYECKUX 3HAHUN U 3a7]a41, CTOSIIIINE
opmpemui: Y. JlapBun, I'. Mennenp .
Pp Hlapsu, AT, nepen 6uonorueit XXI B.
H. K. Kosbros, Ix. Yorcon u ®@. Kpuk.
Tabauyvl u cxemwvl: «MeTOAbl TO3HAHUS
PKUBOM [IPUPOIBI»
12 MeTo/ibl MO3HAHUS 1 MeToapl MO3HAHUS JKUBOU IPUPOBI PackppIBaTh conep:kaHue TEPMUHOB U

PKUBOU IIPUPOIBI

(HaburoIeHre, SKCIIEPUMEHT, OMTUCAHUE,
U3MEepeHue, KilacCu(puKaIus,
MOJICIMPOBAHUE, CTATHCTHYECKAs
00paboTKa TaHHBIX).

MMOHATHUMN: HAYYHBIA METOJI, METOIbI

M CCJICIOBAHMS.

XapaKTepu30BaTh OCHOBHBIE METOIbI
MMO3HAHUS KUBOU MPUPOJIBI: HAOIIOICHHE,

emoncmpavyuu:

DKCIIEPUMEHT, ONMCAaHUE, U3MEPEHHE,
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Tabnuywvl u cxemol: «MeTOABI TO3HAHUS
YKUBOU TIPUPOIBD.

Vlabopamophule u npakmuueckue
pabomul:

[TpakTrueckas padora No 1.
«Mcnonb30BaHuE pa3IuYHBIX METOJIOB MPU
U3YYCHUU OMOJIOTHIECKUX O0BEKTOBY

KJIacCU(pUKaIusi, MOJEIUPOBAHHE,
CTaTUCTUYECKass 00padOTKa JaHHBIX

1Toro yacos 1mo Teme

2

Tema 2. ’/KuBble cucTeMbl U

HX OpraHnm3anms

2.1

buonornueckue
CHUCTEMBI, TPOLIECCHI
Y X U3YYECHUE

1

DKuBbie cucteMbl (OMOCUCTEMBI) KaK
MpeaMeT U3yUeHUs] OMOJIOTHH.
OTauyme KUBBIX CUCTEM

OT HEOPTaHWYECKOU MPUPOLBI.
CBoiicTBa OMOCHUCTEM U UX
pasHooOpasue.

YPOBHU OpraHu3ali OMOCUCTEM:
MOJIEKYJISIPHBIN, OpraHOUHO-
KJICTOUYHBIN, OPraHU3MEHHBIN,
MOMYJISIITUOHHO -BUIOBOMH,
HKOCUCTEMHBIN (OMO-T€OLEHOTUYECKUH),
OnochepHbIit.

Hayku, nzydatoiyue OMOCUCTEMBI
Ha Pa3HBIX YPOBHSIX OpraHU3aIUU.

lemoncmpayuu:
Tabauyst u cxemvt: «OCHOBHBIC

MMPU3HAKU KU3HWY, «YPOBHU

PackpbIBaTh CoJiep:KaHUE TEPMUHOB U
MMOHSATHI: CUCTeMa, OMOJIOTHYECKas
CHCTEMA, BJIEMEHTHI CUCTEMBI, CTPYKTypa
OHMOCHCTEMEBI, CBOMCTBA JKUBBIX CUCTEM,
00OMEH BEILIECTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACJICACTBEHHOCTb,
W3MEHUYMBOCTb, PA3APaKUMOCTh,
SHEPro3aBUCUMOCTh, YPOBHU
OpraHu3aluu KU3HU (OMOCUCTEM).
XapakTepu30BaTh MPUHIUIIBI
OpraHu3aluu OUOCUCTEM: OTKPBHITOCTD,
BBICOKAs YIIOPSAI0UYEHHOCTb,
CaMOpPETYJISLMS, UEPAPXUYHOCTD.
[lepeuncnsaTh yHUBEpPCAIBHBIE CBOKWCTBA

PKMBOTO: €IMHCTBO XUMHUUYECKOT'O
COCTaBa, pa3apaKUMOCTh, IBIKCHHCE,

IroMCOCTas3, poCT U Pa3BUTHC,
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OpraHu3alliy )KUBOU PUPOALD. Moaenb
MoJsekybl JJHK

HACJICJICTBEHHOCTh, H3MEHYUBOCTD,
ABOJIIONUS (TTPUCTIOCOOJICHHE K
U3MCHSIOIUMCS yCcTIoBHUAM). [IpuBOIUTE
pUMEPBI OMOCHUCTEM Pa3HOTO YPOBHS
OpraHMU3alK U CPABHUBATH MPOSBICHUS
CBOMCTB KMBOTO Ha Pa3HbIX YPOBHSIX.
XapakTepru30BaTh OCHOBHEIE MPOIIECCHI,
npoTeKaroue B OnocucremMax: oOMeH
BEIIECTB U MPEBPAIEHUE SHEPTUH,
CaMOBOCITPOU3BEICHNE, CAMOPETYIISALINA,
pa3BUTHE.

CobnronaTh npaBmiia 6EpesKHOTO
OTHOIICHUS K )KUBOW IIPUPOJIE

1Toro yacos 1o treme

1

Tema 3. XumnuecKuii COCTaB M CTPOCHHUE KJIETKHU

3.1

XMMUYECKUU COCTAB
KJIeTKu. Boma n
MHUHEPAJIbHBIE COJIA

1

XHWMHAYECKUM COCTAB KIECTKU. XUMHUUYECKHUE
PJIEMEHTHI: MAKPOAJIEMEHTHI,
MHKPOIJIEMEHTHI.

Bona u MunepanbHble BeniectBa. OyHKIIUN
BOJIbl I MUHEPAJIBHBIX BEUIECTB B KJIETKE.
[TonnepxaHue OCMOTHYECKOTO OajaHca.
lemoncmpayuu:

[uacpammul.: «Pacrtipenenenue
XUMHUYECKHUX 3JIEMEHTOB B HEKMBOU
pupoie», «PacmpeeieHne XuMUYECKUX

PackpbIBaTh COAEpKaHNE TEPMUHOB U
MOHSTHI: 3JIEMEHTHI-OMOTEHBI,
MaKpO3JIEMEHTbI, MUKPOJJIEMEHTHI;
MUHEpaJIbHbIEC BEILIECTBA, MOJIEKYJIA BOAbBI
KaK JMUIMOJb, BOJIOPOIHBIE CBS3H;
rupoduiIbHbIe U THAPOGOOHBIE BEIIECTBA.
Jloka3bIBaTh €AUHCTBO 3JIEMEHTHOTO
COCTaBa KaK OJJHO U3 CBOMCTB KMBOTO.
PacnipenensiTe XUMHUYECKHUE 3JIEMEHTHI 110
rpyniaM B 3aBUCUMOCTH
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RIIEMEHTOB B )KUBOM npupoae». Tadauuyvt u
cxemol: «Ilepronnyeckas tabauna
XUMHYECKHUX 3JIEMEHTOBY, «CTpoeHHe
MOJIEKYJIBI BOJIBD»

OT KOJIMYECTBEHHOT'O ITPEICTABUTENHCTBA B
OpraHu3Me; XapakTepu30BaTh POJIb
OTJIETBHBIX AJIEMEHTOB.

BBISBIATE  CBSI3b  MEXJAY  COCTaBOM,
CTPOCHHUEM  MOJIEKYJBI ~ XUMHUYECKOIO
COEIMHEHMSI U €r0 (QYHKIUSIMU B KIETKE

3.2 Benku. CocTas u PackpbiBaTh coaep:kaHue TEPMUHOB U
CTpOEHHUE OEJIKOB benku. CoctaB v cTpoeHHE OEITKOB. MOHSATHI: OCJIKH, MOJTUMEPHI, MOHOMEPHI,
AMUHOKHUCIIOTBI - MOHOMEPHI OEJIKOB. AMUHOKHCJIOTBI, IICITU/IHAA CBA3b,
He3ameHnmble 1 3aMEHUMBIE HOJIUIICIITUI, ICHATYpalM:.
AMHUHOKHUCIIOTEI. AMUHOKHUCIIOTHBIN COCTAB.[XaPaKTEPU30BaTh OCNIKH KaK KJIace
VPOBHHU CTPYKTYpPBI OEJIKOBOM MOJIEKYJIBI [OPTAHUYECKUX COCMHCHUIA,
(mepBUYHAs, BTOpUYHAs, TPETUYHAS U KI1aCCU(PHUIUPOBATH UX 110 CTPOCHUIO
UETBEPTUYHAS CTPYKTYpa). XuMudeckue |(TI0OyIsApHbIe U GUOPUILIAPHBIE OENKH),
cBoOMcTBa OekoB. buonornueckue MEPEUUCIATh U XapaKTepru30BaTh QyHKIIUN
byHkiuu 6e1KoB. [Jemoncmpayuu: OCIIKOB
Taoauusl u cxemwr: «CTpoEHUE MOJIEKYJIBI
Oenkay.
Obopyoosanue: CBETOBON MUKPOCKOTI,
MUKpONpenapaTsl
3.3 DepMeHTHI - DEepMEHTHI - OHMOJIOrnYecKue PackpbIBaTh COJIepKaHUE TEPMUHOB U
OMOJIOTHYECKUE KaTaanu3aTophI. MOHSATUN: (PePMEHTHI, aKTUBHBIN IIEHTD,
KaTalIn3aTophbl Crtpoenue ¢pepMeHTa: akTUBHBIN LIGHTP,  |cyOcTpaTHas cieuu(pUIHOCTb,

cyOcTpaTHasi cenu@UIHOCTb.
KodepmenTtsr. ButamuHsI.
OTnmuust PepMEHTOB OT HEOPTAHUIECKUX

KaTaJIn3aTOPOB.

Ko(pepMeHTBI, OCITKHN-aKTHBATOPHI U
OCIIKU-UHTUOUTOPHI.
Yka3pIBaTh OTINYMS (PEPMEHTOB OT

HCOPIraHNYCCKHX KAaTaJIU3aTOPOB.
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emoncmpauuu:

Tabauywl u cxemvi: «CTpoeHue hepMeHTa.
Obopyoosarnue: 000pyIOBaHUE IS
pOBEJCHUS HAOTIOACHUA, U3MEPECHHIA,
PKCIIEpUMEHTOB. Jlabopamopnuvie u
npakmuyeckue padomol:

JlaGopatopHas padota Ne 1. «M3yueHue
KaTAIMTHIECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl WM KaTala3bl)y

OOBACHATH POJIb PEPMEHTOB B
(GYHKIMOHUPOBAHUM JKUBBIX CUCTEM, B
MTPOMBITIUICHHOCTH, B MEAUIINHE, B
[MOBCEHEBHOM KU3HU YEIIOBEKA

3.4

VrieBonasl. JInnuabl

YT1eBOABI: MOHOCAXapHUIbI (TII0K03a,
prbo03a U 1e30Kcupud03a), Aucaxapuibl
(caxapo3a, JIakTO3a) U MoJHcaxapuabl
(kpaxmaJl, TIIMKOTEH, IIeJITI0N03a).
buonornyeckue PyHKIIMN YTII€BOJIOB.
Jlurupl: Tpurimnepuabl, GochoauIm b,
CTEPOUIBL.

[" unpodmibHO-THAPOGOOHBIE CBONCTBA.
buonorndyeckue GyHKIUM JIUTUIOB.
CpaBHeHUE yTJIeBOI0OB, OEJIKOB U JIUIIHIOB
KaK UCTOYHUKOB DHEPTUH.
lemoncmpauyuu:

Tabauywvl u cxemol: «YTICBOIBIY,
«JInnnae.

Obopyoosanue: 000pyIOBaHHE

PackppIBaTh cofiepyKaHe TEPMUHOB H
MOHATHI: YTJICBOIBI, MOHOCAXaPH/IBI,
Tcaxapu/Ibl, MOTHCaXapuabl, TIIFOK03a,
prbo03a, 1e30Kcuprd03a, caxaposa,
JTaKT03a, MajJbT03a, EJITI0I03a
(k1eTdaTka), Kpaxmai, TIIMKOTEH; JIUTUIBI,
TPUTIIHIIEPUABI (KUPBI, MACIIA),
dbocdonunu b, CTEPOUIBI.

X apaKkTepru30BaTh YIIICBOIbI, TUTTUIABI KAK
KJIACC OPTaHUYECKUX COCTUHEHUM.
KiaccuuimpoBath yrieBoAbI U TUTUIBI
110 CTPOCHUIO; TIEPEUHCIIATh PYHKITUN
YTJICBOJOB M JIUTIHIOB.

CxemaTH4eCKHl U300pakaTh CTPOCHHE
MOJIEKYJI YTII€BOIOB, TUTTUIOB
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TS POBEICHUST HAOJI0ICHH, N3MEPCHHUIA,
PDKCIIEPUMEHTOB

3.5 |HykienHossie Hyxnennossie kucnotsl: JJTHK u PHK.
KUCIOThl. ATD HykJ1eoTH 161 - MOHOMEPBI HYKJIEMHOBBIX

kucnoT. Ctpoenue u pynknun JIHK. PackpeiBaTh conepkaHue TEPMUHOB U

Crpoenne n pynxmun PHK. ATO: HOHSTUIA: 1€30KCUPHOOHYKIIEUHOBAS

crpoenue u Gpyukuuu. Jemoncmpayuu:  |kucnora (JIHK), puGonykienHoBas

Iopmpemui: JIx. Yorcon, @. Kpuk, M.  [kucnora (PHK), nykneoru,

Yunkuae, P. @panknuH. [OJIMHYKJICOTUAHAS LEIIb

Tabnuywt u cxemoi: (TTOJIMHYKIIEOTU ), KOMIIJIEMEHTapHOCTb,

«Hyxnennossie kucnotsr; JJHK», ¢yukun JIHK (xpanenue u nepenada

«bnocuHres 6GJIKa>>, «CTpOCHI/Ie MOJIGKYJILIHacJ]eHCTBeHHoﬁ I/IH(I)OpMaHI/II/I); BHbI

ATOD». PHK (undopmanrionHas, TpaHCHOpPTHaS,

Obopyoosanue: CBETOBO MUKPOCKOTI, pubocomaibHas); ajieHo3uHTpUdochar

MUKpPOIIPENapaThl (AT®), Makpospruyeckas CBs3b.
XapakTepu3npoBaTh HyKJIEUHOBbBIE
KHCJIOTHI KaK XUMUYECKUE COCTUHEHUS U
HOCHUTEJU HACTIECTBEHHOW NH(OPMAIIUH.
OTMeyaTh 0COOEHHOCTH CTPOCHUS MOJIEKYJI
HykJIenHoBbIX KuchoT (JJHK, PHK) u AT®.
CxemaTu4ecku U300pakaTh CTPOCHHE
HYKJICOTHIOB, MOJIEKYJI HYKJIEHHOBBIX
kucioT, AT®

3.6

HcTopust 1 MeTOBI
VM3yYECHUS KIICTKU.
Knerounas teopust

[{uTosiorus - Hayka o kieTke. Kierounas
TEOpUS - IPUMEP B3aUMOAECHUCTBUS UIIEH U

PackpbiBaTh coepKaHue TEPMUHOB U
MMOHATHUM: KJIETKA, LIMTOJIOTU; PACKPHIBATH
COZIEp/KAHUE TTOJIOKEHUN KJIETOUYHOU

(hakTOB B HAYYHOM MTO3HAHUH.

TEOPUH.
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MeTtoapl n3y4eHus KIETKU.
emoncmpauuu:

Ilopmpemeui:

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

M. lInennen, K. bap, P. Bupxos.
Oobopyoosanue: CBETOBOI MUKPOCKOTI,
MUKPOTIpENnapaTbl PpaCTUTEIbHBIX,
PKUBOTHBIX U OaKTepUATIbHBIX KIIETOK;
PUCYHKHU C MUKPO(DOTOrpapusiMu KIIETOK,
[OJIyYEHHBIE C IOMOILBIO CBETOBOTO U
PIEKTPOHHOTO MUKPOCKOIIA

[lepeuyncisaTh U XapakTepU30BaTh
OCHOBHbBIE€ METO/Ibl U3YUCHUS KIIETKHU:
(IpUTrOTOBIEHUE CPE30B, OKPAIIMBAHUE,
MUKPOCKOTTUPOBAHUE,
MEeHTPU(PYTUPOBAHUE, KyIbTUBUPOBAHKE
KJIETOK W TKaHEM)

3.7

Knerka
KaK [1eJIOCTHAas
SKUBas CUCTEMA

KileTka Kak HeJI0CTHas )KUBask CUCTEMA.
OO01Me NpU3HAKY KIETOK: 3aMKHYyTast
Hapy>kHas MemOpaHa, moJiekyisl JJHK kak
FCHETUYECKHUH allapar, CuCTeMa CUHTe3a
Oenka. TUIBI KJIETOK: SyKapUOTHYECKasl U
npokapuotuyeckas. Oco6eHHOCTH
CTPOCHUS IIPOKAPUOTUYECKON KIIETKH.
Krnerounas crenka 6akrepuii. CTpoeHue
PDYKAPUOTUYECKOUN KJIETKA. OCHOBHBIE
OTJIMYHUS PACTUTEIIBHOM, )KUBOTHOM U
rpuOHOI KeTKu. [ToBepXHOCTHBIE
CTPYKTYpHI - KJIETOYHAsl CTCHKA,
[IIMKOKAIUKC, UX PYHKIUH.
[1na3zmatuueckas memMOpaHa, ee CBOMCTBA U
byHKINH.

PackpbIBaTh cofiepKaHHEe TEPMUHOB U
MNOHATUMN: KJIETKU (3yKapHOTHYECKas,
POKAPUOTUYECKAs ), IIJIa3MaTHUYECKast
MeMOpaHa (I1a3MajieMMa), TITIMKOKAJIUKC,
TPAHCIIOPT BEIIECTB (MTACCUBHBIN,
AKTUBHBIN ), SHAOUUTO3 ((ParouuTos,
MUHOLIUTO3), 9K301IMTO3, KIETOYHAs
CTCHKA, HYKJICOUI.

CpaBHMBaTh MEX1y COO0OH
HYKAPUOTUUYECKUE U MPOKAPHUOTUUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INyus B
CTPOCHHH KJIETOK OaKTepuH, )KUBOTHBIX,
pacTeHul u TpudoB
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lemoncmpauuu:

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

T. lIBann, M. llneitaen, K. bap,

P. Bupxos.

Taonuuywvt u cxemwr: «CTpoeHUE
PYKAPUOTUYECKOU KIETKN», «CTpoeHue
PKUBOTHOU KJIETKW», «CTpoeHue
PACTUTEIILHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKOUN KIIETKI.
Obopyoosanue: CBETOBO MUKPOCKOII,
MUKpPOTIpEnapaTbl paCTUTEIbHBIX,
PKUBOTHBIX U OAKTEPHAIbHBIX KIETOK

3.8

Ctpoenue
PYKApHOTHYECKOU
KJICTKU

[{uTomnasma u €€ OpraHoOU/IbI.
OnHoMeMOpaHHbIE OPTAaHOW B KIIETKU:
OIIC, anmapar I' o1b1KH, TU30COMBI.
[Io;ryaBTOHOMHBIE OPTaHOUbI KIIETKH:
MHUTOXOHJIPUH, TIACTUIBI.
[Iporcxoxk1eHue MUTOXOHIPUN U TUTACTHUL.
Bunapel mmactun. HememOpanHbie
OpPTaHOUIbI KJIETKHU: pOOCOMBI,
KJICTOUYHBIN LEHTP, IECHTPUOJIN, PECHUYKH,
KTYTUKU. OYHKIIMA OPTaHOUIOB KJIETKHU.
BxiroueHus.

SIpo - perynsATOpHBINA LIEHTP KIIETKH.
CrtpoeHue sizpa: sjepHasi 000J104Ka,

KapuoIniasMa, XpoOMaTHH, SOPBIIIKO.

PackppIBaTh cofiepyKaHe TEPMUHOB H
MOHATHI: ITUTOIIa3Ma, OPTAHOU/IBI,
sHAoa3Marnueckas cethb (II1C), anmapar
[ onb KM, TU30COMBI, BaKyOIIb,
MUTOXOHPUH, TIITIACTHIBI (XJIOPOTLIACTHI,
XPOMOILTACTHI, JISUKOTIACTHI), PUOOCOMBI,
MUKPOTPYOOUKH, KICTOYHBIN IIEHTP
(ueHTpocoMa), pECHUYKH, JKTYTUKH,
BKJIFOUEHUS, SIAPO, siFEpHAsi 000JI0UKa,
KapyoIuIa3Ma, XpOMaTHH, SIPBIIIKO,
XPOMOCOMBI.

OnuceiBaTh CTPOCHUE DYKAPUOTHIECKON
KJICTKH 110 U300paKCHUSIM M Ha
MUKpOIIpenaparax; KiaccuUImpoBaTh

OpPraHOW/JIbI
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Xpomocomsbl. TpaHcmopT BeliecTs B
KJIEeTKE.

/{emoncmpayuu:

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

T. llIBann, M. lllaeinen, K. bap,

P. Bupxos.

Tabnuysl u cxemovr: «CTpoenue
IYKAPHMOTHYECKOH KJIETKW», «CTpoeHnne
"KMBOTHOH KJIETKW», «CTpoeHne
PaCTUTEJbHOH KJIETKW», «CTpoeHune
NMPOKAPHUOTHYECKOM KJIETKW,
«CTpoeHne sigpa KJIeTKN».
Obopyoosanue: cBeTOBOIi MUKPOCKOII,
MUKPONPeNnaparbl pACTUTEIbHBIX U
"KMBOTHBIX KJIETOK.

Vlabopamophvie u npakmuyeckue pabomul:
JlabopaTopHas padora Ne 2. «U3yuenue
CTPOEHMS KJIEeTOK PACTEeHU, )KUBOTHBIX
U 0aKTepHH MO MUKPOCKOIIOM Ha
rOTOBBIX MUKPOMNpPeENnaparax u ux
ONHMCAHME

B 3aBHCHMMOCTH OT 0COOCHHOCTEH MX
cTpoeHust (0THOMeMOpaHHbIe,
NBYMeMOpaHHbIe, HeMeMOpPaHHbIE);
ONMMUCHIBATH (DYHKIIUN KAKIOTO
OPraHou/ia B KJIETKe.
XapakTepu30BaTh KJIETOYHOE AP0 KAK
MeCTO XpaHeHus, nepeaaqu (yABOeHHUe
XPOMOCOM) U peain3anuu
(TpaHCKpHUNIUA) HACTEACTBEHHOM
UH(POPMALMH KJIETKH.

[lepedncasiTb U ONMUCHIBATH
KOMIIOHEHTBI SiIpa U UX PyHKIMH;
CxeMaTH4YHO M300paKkaTh CTPOEHHE
PACTUTEJbHON U )KUBOTHOM KJIETKH.
O0BACHATH OMOJIOTHYECKOE 3HAYCHHUE
TPAHCIIOPTA BEILECTB B KJIETKe

HToro yacos nmo reme 8
Tema 4. ’KuzHeneaTeILHOCTL KIETKH
4.1 |O6men BemiecTs. 2

I1acTuueckuit
ooMen. DoTocuHTE3.
XeMOCHHTE3

OO0MeH BeliecTB, WJIH MeTA00JIM3M.
AccuMmIsIus (IJI1aCTUYeCKUid 00MeH) U
MUCCUMMJISIIIUS (AHEPreTHuYeCKu

00MeH) - ABe CTOPOHBbI €AMHOT0

PackpbiBaTh cojaepkaHue TEPMUHOB U
MOHATHI: 00MEH BellecTB U
npeBpanieHue JHepPruu (MeTadoanu3m),

ACCUMMWJIALUS, IJIACTHYECKUA 00MEH,
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npoiiecca Metadonusma. Poiib 3aKk0HOB
COXpaHEHUS BEIECTBA U YHEPTUU B
MOHMMaHUU MeTaboau3Ma. Tuiel oOMeHa
BEIIECTB: aBTOTPOGHBINA U TETePOTPOPHBI.
Ponb pepMeHTOB B OOMEHE BEIIECTB U
MPEBPAIICHUH SHEPTUH B KJICTKE.
dotocunTe3. CBeTOBas M TeMHOBAs (ha3bl
dboTocunTesa. Peakiuu porocunTesa.
O¢ddexTuBHOCTH POoTOCHMHTE3A. 3HAUCHUE
dboToCcUHTE3a JIs1 KU3HU Ha 3emIIe.
BnusHue ycinoBuii cpesipl Ha (POTOCUHTE3 U
CIIOCOOBI TOBBINIEHUS €70 MPOAYKTUBHOCTH
Y KYJIBTYPHBIX PACTCHH.

XemocuHTEe3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYEHUE XEMOCUHTE3a JJIsl
PK3HU Ha 3eMJIE.

emoncmpauuu:

Ilopmpemoi: K. A. Tumupsses.

Taonuywt u cxemwvt: «XJIOPOILIACTY,
«DoTOCHHTE3»

TUCCUMUJISIIUS, DHEPTreTUYECKUid 0OMEH,
dboTocunTe3, POTONNU3,
dbochopunupoBaHue, MEPEHOCUHK
MPOTOHOB, XEMOCHUHTE3.

OnuceIBaTh (HOTOCUHTES, TIPOIIECCHI,
[MPOTEKAIOIINE B CBETOBOM U TEMHOBOM
daze.

BBISBISITE MPUYUHHO-CIIC/ICTBEHHBIE CBS3H
MEK/ly HOTJIOIEHUEM COJTHEYHOM 3HEpTUn
xjopodriiom u cuHTe30M MoJiekya ATO.
CpaBHHMBATh UCXOJHBIC BEILIECTBA,
KOHEYHBIE MTPOTYKTHI U YCIOBUS
MMPOTEKAHUS PEAKIIMI CBETOBOM U
TeMHOBOU ¢a3bl hoTocunte3a; CpaBHUBATH
dboTocuHTe3 1 XeMocuHTe3. OLIEHUBATh
3HaYeHUEe (DOTOCUHTE3a U XEMOCUHTE3a JIJIsi
PKU3HU Ha 3eMJIe

4.2

DHepreTUYecKui

o0OMeH

DHepreTuyeckuit 0OMEH B KIIETKE.
PaciieniieHue BEIeCTB, BbIJCICHUE U
AKKyMYJINPOBAHUE SHEPTHUU B KIIETKE.
DTarbl 3HEPreTUIECKOTO OOMEHa.
[ mukonns. bpoxxeHue u ero BUbL.

PackpbIBaTh COfiepKaHKE TEPMHUHOB U
MOHSTHI: YJHEPreTUYeCKuil 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCII0€ OpOKEHHE,
CIIUPTOBOE OpOXKEHUE, OUOTOTHIECKOE
OKHCJICHHE, KJICTOYHOE JIBIXaHNE,
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KucnopoaHoe okuciaeHue, uiu KJIeTOYHOoe
npixanue. OKHCIUTEIBHOE
dbochopunupopanue. G HEKTUBHOCTH
HPHEPreTHYECKOr0 OOMEHa.
lemoncmpayuu:

Tabauust u cxemwt: « TUNbl MUTAHUSD,
«Metabommu3m», « MUTOXOHIPHSI,
«HepreTuyeckuii oOMeH»

TUCCUMUIISIUS, (DEPMEHT.
XapakTepu30oBaTh OOMEH BELIECTB U
MpeBpaIIeHue SHePTUn (METadO0JIM3M) KaK
OJIHO UX CBOWCTB KMBOTO. [lepeuncuars
0COOEHHOCTH IJIACTUYECKOIO U
HSHEPreTUYECKOro 0OMeHa B KIIETKE;
YCTaHABJINBATh B3aUMOCBSI3b MEX/1y HUMHU.
Pa3nuuath TUIIBI OOMEHA BELECTB B
KJIETKE: aBTOTPO(HBIN U reTepOoTPOQHBIN.
OnuceIBaTh Tanbl SHEPTETUYECKOTO
oOMeHa (MOArOTOBUTEIbHBIH,
OECKUCTOPOIHBINA, KUCTIOPOIHBIN) U
CpPaBHMBATh UX MEXIY COOOM.
XapakTepu30BaTh peaklMK TIIMKOJIN3a,
OpOXKEeHUS!, KJIETOUYHOTO JbIXaHUS;
BBISIBJISITH TPUUMHHO-CJICICTBEHHBIC CBSI3U
MEXAY TJIMKOJIM30M, KJIIETOUHBIM
NBIXaHUEM U CUHTE30M MOJieKys ATO.
CpaBHUBaTh 3P(HEKTUBHOCTD
OECKHUCIOPOAHOIO U KHCIIOPOJHOTO 3TANOB

4.3

buocunTes Oenka

Peakiiuy MaTpuyHOIO CUHTE3A.
[" enernueckas uapopmanus u JJHK.
Peanuzanus reneTnyeckoi nHdopmanuu B

KJICTKC.

PackpbiBaTh copepKaHue TEPMUHOB U
MOHSITUI: T€H, TCHETUYCCKUN KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIILIMSA,
TPAHCJALMS, KOIOH, AaHTUKOJOH,
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[' eHeTnuecKUM KO U €ro CBOMCTBA.
Tpanckpunuus - Matpuussiii cuare3 PHK.
Tpancisus - OMOCUHTE3 OeNKa. ITaIbI
TpaHcisauuu. KoaupoBanue aMMHOKHUCIIOT.
Ponb pubocoM B OMocuHTE3€E OenKa.
lemoncmpayuu:

Ilopmpemoi: H.K. KonpLos.

Taoauywt u cxemot: «Ctpoenne JTHK»,
«CtpoeHue u QyHKITMOHUPOBAHUE T'eHAY,
«CunTte3 6enkay, «Pemukarus JTHK»,
«['eHeTUYEeCKUI KOI».

Oobopyoosanue: MO~ allTJIUKALIMKU

«Y nBoenune JIHK u Tpanckpunius»,
«brocunTe3 OeaKay

pubocoMa, IIeHTpalibHas JOTMa,
MOJIEKYJISIpHAsE OUOJIOTHS.

OrnpenensiTb CBOMCTBA TEHETUYECKOTO KOAA)
(TpUIIETHOCTH, OJJHO3HAYHOCTb,
BBIPOXKJICHHOCTh, YHUBEPCAJIBHOCTD,
HEIMEePEKPHIBAEMOCTb, HEMTPEPHIBHOCTH ).
OnuchIBaTh ATAIbl pean3aluu
HaCJIEJICTBEHHOW HH(GOPMAIIMU B KIIETKE.
CpaBHUBaTh peaklMi MAaTPUYHOTO CUHTE3a
mouiekysl PHK u Genka B kiietke

4.4

Hexknerounsie hopmbl
YKU3HH - BUPYCHI

HexneTounsle (OpMBI )KU3HU - BUPYCHI.
Wcropust otkpeiTus Bupycos (. U.
HBanoBckuit). OCOOEHHOCTH CTPOCHUS U
YKU3HEHHOTO LIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pactenuit,
"KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIEC
BUpycamu. Bupyc uMmmyHoaeduunra
yenoBeka (BUY) - Bozoynurens CITN/a.
OOparHasi TpaHCKpUIILKS, pEBEpTa3a u
uHTerpasa. [Ipodunakruka
pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUI.

PackpbIBaTh cofiep:KaHue TEPMUHOB U
MOHSATHI: BUPYC, BUPYCOJIOTHS, KATICH]I,
OakTepuodar, BUpyC IMMYyHOIe(hUIIUTA
yenoBeka (BUY), oHKoreHHbIEe BUPYCHI.
XapakTepu3oBaTh BUPYChI Kak
HEKJICTOUHYIO (POpMY KU3HU; OCOOCHHOCTH
CTPOEHHUS U KU3ZHENIEATEIbHOCTH BUPYCOB.
OnuchIBaTh KU3HCHHBIN ITUKIT BUPYCOB
UMMYHOIe(PUIITA YeTOBEKA; pa3InyaTh Ha
pucynkax BTM ((Bupyc Tabaunoi
Mo03ankH), bakrepuodar, BUY.
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J{emoncmpayuu:

u cxemol: «Bupycen», «bakrepuodarmny;
«CTpoeHue U KU3HEHHBIN [TUKI BUpyca
CII1/Ia, 6axtepuodara.

Oobopyoosanue: monens ctpykrypsl JJHK;
MarHuTHas MOJIEJIb-aNIIuKalus
«CTpoeHHE KIETKN»

ITopmpemur: J1. V1. iBanosckuii. TadauysiBUPYCHBIX 3a00J1€BaHNM (PECIIMPATOPHBIE,

OGOCHOBBIBATH M COOJIIOIaTh MEPHI
PO(HIIAKTUKN PacIpOCTPAHCHUS

KEITYJOYHOKHIIICYHBIC, KIICTIIEBOM
paIeanuT, BUYU-uabexmms)

1Toro yacos 1mo Teme

6

Tema 5. PazMHo:KeHHEe U HHAUBHUAYAJBbHOC PA3BUTHC OPraHUu3MoOB

5.1

DKU3HEHHBIN TUKIT
KJIETKU. [lenenue
KJIETKU. MuTO3

1

Ki1eTouHBIN IUKJI, WX SKU3HEHHBINA ITHKII
kieTku. HTepdaza u MuTO3.

[Iporecchl, mpoTekaromue B HTEpdase.
Penukanus - peakiusi MaTpUIHOTO
cunre3a JJHK. Ctpoenne xpoMocom.
XPpOMOCOMHBIN HAOOP - KAPUOTHII.
JIMIITOMIHBIN U TaIJIONIHBIN
XPOMOCOMHBIE€ HA0OPhI. XPOMATHU/IBI.
[{uTomornueckrue OCHOBBI PA3MHOKEHUS U
WHUBUAYaJIBHOTO Pa3BUTHS OPTaHU3MOB.
JleneHue kiIeTku - Muto3. CTaauy MUTO3A.
[Iporieccel, IPOUCXOASIINE HA PA3HBIX
CTaINSIX MUTO3a. bHOJIOrnYeCcKui CMBICII
MuTo3a. [Iporpammupyemas rubens KIeTKA
- aIoIITo3.

PackpbIBaTh COJiep>KaHUE TEPMUHOB U
MOHSATUI: KJIETOYHBIN UK, HHTep(Pa3a,
peayIIMKALMS, XPOMOCOMAa, KapUOTHII,
rarIOUHbIN, TUIJIOWTHBIM XPOMOCOMHBIN
Ha0Op, XPOMATHUIbI; MUTO3 €r0 CTA/INH:
npodasa, metadasa, anadasa, Tenodasa.
OnuchIBaTh JKM3HECHHBIM IIMKJT KJIETKU;
MEPEUUCIISITh U XapAKTEPU30BATH NIEPUOIBI
KJICTOUHOT'O IIUKJIa, CPABHUBATh UX MEXKIY
co00ii. ONUCHIBATH CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CDABHUBATh
XPOMOCOMHBIC HA0OPBI KJIETOK.
CpaBHMBATh CTAJIUM MUTO3A.

Paznuuath Ha MUKpOIIpenapaTax
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emoncmpauuu:

Tabauywvl u cxemol. «KIeTOUHBIN UKD,
«Pemmkanusa JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3)»; MarHUTHast
MOIeJIb-alIuKalus «Jlenenne KIeTKny;
moaens JJTHK.

Obopyoosanue: CBETOBOM MUKPOCKOIT U
Mukpomnpenapar «Kapruokrnnes B KiieTkax
KOpeIIKa JIyKay.

Vlabopamopnule u npakmuyeckue
pabomul:

JlaGoparopHas padota Ne 3. «Habnronenue
MHUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JTyKa
Ha FOTOBBIX MUKPOINpEnapaTax»

W PUCYHKAaX CTaIuH MUTO3a. PackpsiBaTh
OMOJIOTUYECKHI CMBICT MUTO3a

5.2

dopmbl

Pa3MHOKECHUS
OpraHUu3MOB

DopMBbI pa3MHOKEHHS OPTaHH3MOB:
0ecI10JI0€ U MOJIOBOE.

Buapl 6ecrionoro pa3MHOKECHHUS:
eJIEHHE HAIBOE U IIOYKOBAHUE OQHO-

1 MHOTOKJICTOYHBIX, CIOPOOOpa30BaHME,
BEreTaTHBHOC PAa3MHOKCHHE.
VcKyCcCTBEHHOE KIIOHUPOBAHHE
OpraHU3MOB, €r0 3HAYCHHE

IUTS CEJIEKIINH.

[lomoBOE pa3MHOKEHHUE, €TO OTIUYUSA
oT 0ecIoJIoro.

emoncmpauuu:

PackpbiBaTh coqiepkaHue TEPMUHOB
Y TIOHSATUI: PA3MHOXXECHUE, KIIOH,
MOJIOBBIE KJIETKHU (TaMeThl),
SIMLICKJIETKA, CIIEPMATO30U 1, 3UT0TAa,
JieJIeHre HaJIBOE, MOYKOBaHUE,
criopyJisinus, parMeHTanus,
BEreTaTUBHOE Pa3MHOXKEHHUE,
CEMEHHOE pa3MHOXEHUE, ONbUICHHE,
TBOMHOE OIJIOJIOTBOPEHHUE, MTOJIOBBIC
YKEJIe3bl, CEMCHHUKH, SIMYHUKH,
OIUIOJIOTBOPEHUE (HAPYKHOE,

BHYTpPEHHEE).
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Taonuywt u cxemvr: «OOpMbl
Pa3MHOYKEHHUsI OPTaHU3MOBY, «J{BOMHOE
OIUIOJJOTBOPEHHUE Y LIBETKOBBIX PACTCHUI,
«/lenenue xkneTku Gakrepumn»,
«BereratnBHOE pa3MHOXEHHUE PACTCHUN,
«CTpO€HHE MOJNOBBIX KIETOK

XapakTepru30BaTh 0COOCHHOCTH U
3HaueHne OECIIOIOro 1 II0JI0BOr0 CIOCO00B
Pa3MHOKEHHUS.

BrIeasaTh BUIBI OECIIOION0 PAa3MHOKCHUS;
BEISIBIISATH B3aUMOCBSI3H MEXKTYy (hOpMaMH H
criocodoamMu pa3MHOKEHHUS, U UX
OHMOJIOTHYECKHUM 3HAUYCHHUECM.

Bragets mpuémMamMu BereTaTUBHOTO
Pa3MHOXKEHHUS KyJIbTypHBIX pacTeHul (Ha
IprUMepe KOMHATHBIX). XapaKTepHU30BaTh
[10JIOBBIE KJIETKU: SIHIIEKIIETKH,
CIIEPMAaTO30U/Ibl; BBISBIISITH OCOOCHHOCTH
WX CTPOCHHMS

5.3

Meiio3s

Meiio3. Ctaguu meitosa. [Iporeccsl,
MPOUCXOISIINE HA CTAAUIX MEHO03a.

[loBeneHne XpoOMOCOM B MEO3€.

Kpoccunrosep. brosiornyeckuii CMbICI
Y 3HAYEHHUE MEN03a.

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

Oobopyooeanue: monens JIHK;
MarHUTHAasI MOJEIb-alTLTHKAIUS

«JleneHnue KIeTKN»

PackpbiBaTh copepxkaHue TEPMUHOB U
MOHSATHM: MEH03, KOHbIOTallus

XPOMOCOM, TTEPEeKPECT (KPOCCHHTOBED)

XPOMOCOM, TaMETBhI.
X apakTepu3oBaTh MEM03 Kak crocod

KJICTOYHOI'O ACJICHUA, OIIMCHIBATD Meo3
[10 CTaausAM, CpaBHHUBATb CTaINH Mero3a
1 MHUTO3a.

Paznuuath Ha pUCYHKAxX CTaJuu ME03a;

pPacKphIBaTh OMOJIOTHYECKOE 3HAUYCHHE
Meno3a
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5.4

O6pazoBanue u
Pa3BHUTHE MOJIOBBIX
KIIETOK.

[' ameTorenes - IMponccce 06p3.30BaHI/IH
I[IOJIOBBIX KJICTOK Yy JKUBOTHBIX.

PaCKpBIBaTB COACP!KAaHUEC TCPMHUHOB U
MMOHSITUI: raMCTOrcHe3, CIiIiCpMaTOrcHes,
OOI'CHC3, CIICPMATO30U /[, AKPOCOMA,

OHJIOIEOTBOPCHHC [ToJTOBBIE KeJIe3bl; CEMEHHUKH W SHYHUKH. [IULIEKIIETKA, IOJISPHBIC TEIbLA.
OGpa30BaHuE ¥ PA3BUTHE MOJIOBBIX KJIETOK [XaPAKTEPU30BATh 0COOEHHOCTH
- TaMeT (cnepMaT0301/Iz[, SIMIIEKJIETKA) - raMETOI'CHE3a Yy )KUBOTHBIX M €TI0 CTa/IUH,
CIIEpPMATOI'CHE3 U OOI'CHE3. Oco0OeHHOCTH |TOJIOBBIC KJIETKHU KUBOTHBIX U OITUCKHIBATH
CTPOEHUS SIULIEKIIETOK U CIIEPMATO30HUI0B. [MPOLECC UX Pa3BUTHS.
Ormio JIOTBOPEHHUE. HapTeHoreHe& CpaBHI/IBaTL CIIEpMATOI'CHE3 U OOI'CHE3.
Zlemoucmpauuu; OnuceIBaTh OILIOAOTBOPCHHC,
Taé. IUYbL U CXeMbl. «Hp;[Moe U HETIPSIMOE OMOJIOTUYECKOE 3HAYCHUE OIINIOJJOTBOPCHUA
pa3BUTHEY, «I aMeToreHes y
MJICKOITMTAIOIIMX U YEJIOBEKA
Obopyoosanue: Mojenb MeTadazHOU
XPOMOCOMBI, MUKPOCKOTI,
MUKporpenapaThl «CriepMaTo30U/ bl
MJICKOTIUTAIONICTO», «SIMIIeKIeTKa
MJICKOITUTAIOIIET O .
Vlabopamopnule u npakmuyeckue
pabomul:
JlaGopatopuas pabora Ne 4. «M3yueHue
CTPOEHHUS TOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpPOIpEnapaTax»
2.5 NunuBryanbHOe NunuBuayanbHOe pa3BuTHE (OHTOTeHE3). [PackphIBaTh cojepkaHue TEPMUHOB U
pa3BuUTHE OMOpHOHANIbHOE pa3BUTHE (IMOPUOTEHES). [[TOHSTHI: OHTOTE€HE3, YMOPUOTEHES, 3UT0TA,
OpPTraHU3MOB Dtanbl SMOPHUOHATILHOTO PA3BUTHUS Y npoOJieHue, 0J1acToMEPhl, MOpYJIa,

IIO3BOHOYHBIX )XMBOTHBIX!

Oyiactyna, 61acToIEb,
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npoOJieHHe, racTPYJIALUs, OpraHOTeHE3.
[TocToMOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHATBHOTO Pa3BUTHSA: PSIMOE,
He MpsMoe (TMYMHOYHOE). BriusiHue cpeapl
Ha Pa3BUTHE OPTaHU3MOB; (aKTOPHI,
CIIOCOOHBIC BHI3BIBATH BPOXKICHHBIC
YpOJICTBA.

Poct n pazButue pacrennii. OHTOreHe3
[IBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH,
CTaJIUM Pa3BUTHSIL.

emoncmpauuu:

Tabauuwvt u cxemor: «OCHOBHBIC CTaINHU
oHTOTeHe3a», «IIpsiMoe u HenpsiMoe
pa3BUTHEY, «JIBOWHOE OIUIOIOTBOPEHUE Y
[IBETKOBBIX PACTECHHIN

racTpyia, HelipyJia, OpraHoreHes;
3apOBIIIEBHIE JIUCTKU: IKTOIEpMA,
Me30JIepMa, SHTOIEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TIPSIMOE U
HEnpsaMoe (JTUIMHOYHOE); MeTaMop(ho3,
Meracropa, MUKpOCIiopa, MbUIbIIEBOE
3EpPHO, CIIEPMHH, 3aPOJIBIIIEBBIN MEIIOK,
NTIBOMHOE OTLII0I0TBOPEHUE.

Ornpenensitb 3Tanbl SMOPUOHATBLHOTO
Pa3BUTHS XOPJIOBBIX HA CXEMax U
mpernaparax v OMUCHIBATH MTPOIIECCHI,
MPOUCXOIAIINE HA KaXKJIOM dTarle.
CpaBHHMBAThH IEPUOJIBI OHTOTEHE3a; TPSIMOE
U HENPSAMOE (JTMYMHOYHOE)
MOCTAIMOPHUOHAIBHOE PA3BUTHE, 3aPOIBIIITN
YyeJIoBeKa U IPYTUX XOPIOBBIX.

OOBACHATH OMOJIOTHYECKOE 3HAUCHUE
pa3BUTHs ¢ MeTaMop(ho30M;
OTpUIIATEIBLHOE BIUSHUE aJIKOTOJIs,
HUKOTHHA U IPYTUX TEPATOTCHHBIX
(akTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YyeJI0BEKa.

OnuceiBaTh Ipouecc JBOMHOTO
OTUIOZOTBOPEHUS Y IIBETKOBBIX PACTECHUI

I1Toro yacos mo teme
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Tema 6. HacsieAcTBEHHOCTh M1 MBMEHYHBOCTH OPTaHU3MOB

6.1 enernxa - Hayka o 1 PackpbiBaTh coaep:kaHue TEPMUHOB U
HAaCIJIEICTBEHHOCTH U MOHSTUI: T€H, T€HOM, T€HOTHII, (PEHOTHII,
M3MEHUYUBOCTH [IpenMer u 3a7a4 TEHETUKH. XPOMOCOMBI, aJJIeJIbHbIEC TE€HBI (QJLJIEN),

Posb nuronoruu u SMOPUOJIOTHH B FOMO3UT0Ta, FT€TEPO3UT0TA, JOMUHAHTHBIN
CTAHOBJICHUU T€HETUKU. Brias npu3HaK (reH), pelieCCUBHbBIN MTPU3HAK
POCCHICKUX M 3apy0ekKHBIX YUEHBIX B (rew), yucras JIMHKS, THOPHUI.

Pa3BUTHUE TEHETUKU. METO/Ibl TEHETUKHU [lepeynciasaTs 1 XapaKTepU30BaTh METOIbI
(ruOpUI0IOTHYECKHH, ITUTOTCHETUICCKUM, [[CHETUKU: TUOPUI0IOTUYECKUH,
MOJIEKYJIIPHOT€HETUUECKHIN). LU TOr €HETHYECKUH,

OCHOBHBIE T€HETUYECKUE TTOHSTHUA. MOJIEKYIAPHOTEHETHYECCKUA,
['eHeTHYECKasi CHMBOJIMKA, UCTIOJIb3yeMasl |[IOMUHAHTHBIC U PELIECCUBHBIC IIPU3HAKU
B CXeMax CKpeIUBaHuil. /Jemoncmpayuy: [PACTCHUN U )KMBOTHBIX.

ITopmpemui: T'. Mennens, T. Mopran, H. |[[1071630BaThCst TCHETHYECKOM

H. Basuios, C. C. UeTBepHKOB, TEPMHUHOJIOTMEN U CUMBOJIMKOM U1 3alIMCH
H. B. Tumodeen-PecoBckuii. FCHOTUITMYECKUX CXEM CKPEIIUBAHUSI
Obopyoosanue: MOJICIb- aNlTUIUKALIUS

«MoHOTHOpUAHOE CKPELTUBAHUE,

repOapuii «I” opoxX MoceBHOI

6.2 3axomomeprOCTH 1 3aKOHOMEPHOCTH HACIEAOBAHUS
HaCJICTOBAHUA MIPU3HAKOB, ycTaHOBJICHHbIE [. Mennenem. PackpeiBath conepkanue TEPMUHOB U
MPU3HAKOB. MoHorudpuIHOe CKpeluBaHue. 3aKOH MOHSATUI: MOHOTMOPUTHOE CKpEIIMBAHUE,
MownorudpuaHOe €IMHOO00pa3usi THOPUIOB IIEPBOTO (peHOTUITNYECKUE TPYIIIIBL,

CKpellBaHue nokoJjieHus. [IpaBuio TOMUHUPOBAHUS.  [THOPHUAOJOTHUUECKUN METO/I, YUCThIC

3aKOH pacLIeIUICHUs PU3HAKOB. | nunoresa
YUCTOTHI raMeT. [oiHOe u HenoJiHoe

JTUHUU, TOMUHUPOBAHKE TEHOB (ITOJHOE,
HEIOJIHOE), PaCIEINIEHUE B TOTOMCTRBE.

JOMHWHHUPOBAHUC.

OnuceBaTh MCTO/JIMKY IIPOBCIACHUA
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lemoncmpauuu:

llopmpemuwi: I'. MeHnensb.

Tabauyvt u cxemvi: «MoHOTHUOPHUTHOE
CKpEILUBAHUE U €r0 LIUTOTCHETUYECKas
OCHOBa», «3aKOH PACILICILICHUS U €TO
[IUTOr€HETUYECKasi OCHOBaY», «3aKOH
YUCTOTHI TAMET.

Obopyoosanue:

MO U -anTIMKauu « MOHOTHOpUAHOE
CKpemmBanuey, «Hemonxnoe
TOMUHUPOBaHKE», Tepbapuil «I' opox
[MOCEBHOW

[". MeHeneM OnbITOB 10 U3YYECHUIO
HaCJIeIOBaHUsI OJTHOM Taphbl IPU3HAKOB y
ropoxa IMOCEBHOTO.

PackpeIBaTh cojiepkaHre 3aKOHOB
eIMHO00pa3usi THOPHUIOB MIEPBOTO
MOKOJICHUS U 3aKOHA PACILICTUICHHUS.
OOBACHITH TUIIOTE3Y YUCTOTHI FaMET.
3anuchIBaTh CXeMbl MOHOTUOPUIHOTO
CKpEILUBaHUs, OOBSICHATH €T0
[[UTOJIOTUYECKUE OCHOBBI U PEIIaTh
FEHETUYECKHUE 3a/1a4d Ha MOHOTUOPUIHOE
CKpEIIMBAHUE

6.3

JluruOpugHoe
CKpEIIIMBaHUE.

3aKOH HE3aBUCHUMOI'O
HAacJIeJOBaHUS
MPU3HAKOB

JlurnOpuaHoe cKpelrBanue. 3aKoH
HE3aBHUCUMOTO HACIEIOBaHUS IPU3HAKOB.
[{uToreneTnueckre OCHOBBI TUTHOPUTHOTO
CKpEIIMBaHUA. AHATU3UPYIOIIEE
ckpemuBanue. Mcnonb3oBanue
aHAJIM3UPYIOIIETO CKPEIIUBAHUS JIJIS
OTIpeJIeICHHs TEHOTHUIIa 0COOU.
lemoncmpauuu:

[lopmpemuwi: I'. MeHnaensb.

Tabnuyvt u cxemwvi: «JlurndbpuaHoe
CKpeluBaHuey, «Llutomornyeckre 0OCHOBBI
TUTUOPUIHOTO CKPEITUBAHUS.
Obopyoosanue: MOJACIb- aNTUTUKALIUS

«JIuruOpuHOE CKPEITUBAHUE)

PackpbIBaTh CoJiep:KaHUE TEPMUHOB U
MOHSATUN: TUTHOPUIHOE CKpEIIMBaHUE,
AQHAJTM3UPYIONIEE CKPEIIMBAHUE.
OnmceIBaTh ONBITH I'. MeHaens mo
M3YYEHUIO HACJIEAOBAHUS ABYX Iap
MMPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpbiBaTh cofepxKaHue 3aKOHA
HE3aBUCUMOTO HACJICIOBAHUS IIPU3HAKOB.
[[prMEHATh MATEMATUYECKUI PACUET C
MOMOILBIO METO/1a IEPEMHOKEHUS
BEPOSITHOCTEN U 3aMUCH C MOMOIIBIO
(EHOTUITMYECKUX PAIUKAJIOB pacIleIIeHUS
MPU3HAKOB Y TOTOMKOB 110 (PEHOTUITY U
FEHOTHUITY.

3anuCchIBaTh CXEMbI JTUTHOPHITHOTO
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CKPCIIMBAHUA, OOBSACHATH €ro

LU TOJIOTMYCCKNUEC OCHOBBI U PCIIATH
TCHCTUYCCKUC 3aJa4H Ha I[I/IFI/I6pI/II[HOC
CKPCINMBAHHUC

6.4

CuenuieHHoe
HacJIEIOBAHUE
MPU3HAKOB

CuenieHHOE HaclIeA0BaHUE MTPU3HAKOB.
PabGora T. MopraHa 1o ClerieHHOMY
HaclieJOBaHNUIO TeHOB. Hapyiienue
CUEIJICHUS TEHOB B pE3yJIbTaTe
KPOCCUHTOBEpa. XpOMOCOMHAas TEOPUS
HAaCJIEJICTBEHHOCTH.

[' eHETHYECKHE KAPTHI.
lemoncmpauyuu:

[lopmpemui: T. Mopras.

Tabauywl u cxemovi: «Metio3,

«I" eHEeTUYECKHE KapThl PAaCTCHUH,
PKUBOTHBIX U YEJIIOBEKAY,
«B3anmonencTBre ajuIeIbHBIX TSHOBY.
ObopyoosaHue: MUKpoIIpenapaT
«dpo3oduna» (Hopma, mytamuu GopMbl
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOII,
Mopenb-antukanus «llepekpéct
XPOMOCOM).

Vlabopamopnsle u npakmuueckue
pabomul:

JlaGopatopHas padota Ne 5. «3yueHue
pEe3yJIbTaTOB MOHOTUOPHUIHOTO U
TUTHOPUTHOTO CKPEIIUBAHUS

PackpbIBaTh COAECPKaHNE TEPMUHOB U
NOHATUI: CLIEIUICHHOE HACJIEIOBAHNE
PU3HAKOB, pEKOMOMHALINS [€HOB,
F€HETUYECKUE KapThl XPOMOCOM,
MOpPraHu/a.

Has3biBaTh OCHOBHBIE MOJIOKEHHUS
XPOMOCOMHOW T€OPUU HACTIEACTBEHHOCTH
T. MopraHna; packpsIBaTh COAECPKAHUE
pabotel T. Moprana no cierieHHOMY
HACJIEI0BAHUIO T€HOB U IPUYHHBI
HapyLIEHUs CLUEIIJICHUS MEX1y TeHaMHU.
3anuchIBaTh CXEMbI CKPELIMBAHUS [IPU
CLICTJIECHHOM HacJeI0BaHUH, OObIACHATD
NPUYUHBI PEKOMOMHAIIUYU T'€HOB,
ONPEIEHATh YACIIO TPYIII CLETUICHUS
FE€HOB; pPEIlIaTh FTEHETUUYECKUE 3a]a4 Ha
CLEIJIEHHOE HaclleJOBaHUE

47




y 1p030(UITbI HA TOTOBBIX
MHUKpOIIpErIapaTaxj

6.5 [Cenernka nona. [" eHeTrka mosia. XpoMOCOMHOE
HacnenoBanue OIPEEIEHHUE 10JIa. AYTOCOMEI U TOJIOBBIE [PacKpBIBATh COAEPKAHNUE TEPMUHOB U
[PHU3HAKOB, XPOMOCOMBI. I" oMOorameTHbIe U OHATHI: XPOMOCOMHBIH Ha0OP, ayTOCOMBI,
CLICTIJICHHBIX C IOJIOM rETEPOraMEeTHBIE OPTaHU3MBI. MOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIN MOJI,
Hacnenosanue NPHU3HAKOB, CICIUICHHBIX C [F€TEpPOTraMETHBIM I10J1, CLIEIUIEHHOE C ITOJIOM
MMOJIOM. HACJIEJI0BAHUE TTPU3HAKOB.
lemoncmpauyuu: OOBICHITH IUTOJIOTHYECKHE OCHOBBI
Iopmpemui: I'. Mennens, T. Mopras, XPOMOCOMHOTO MEXaHHM3Ma OIPEIECIICHUS
H.1. BaBuiios. [10JIa Y pa3IMYHbBIX OPraHU3MOB.
Tabnuuwvt u cxemot: «I'eHETHKA TI0JIaY, CpaBHUBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIeI0BaHUS, HACJICIOBAHUS TPU3HAKOB, CHETUIEHHBIX U
CLIETUICHHOTO C M0JIoM», «KapuoTurib HE CIICTIJICHHBIX C IT0JIoM. Pemiath
yeJI0BEKa U )KUBOTHBIX) reHETUYCCKHUE 3aJlauy Ha HACJIeJOBaHUE
CLICTJICHHBIX C MMOJIOM IPHU3HAKOB
6.6 [M3MeHYMBOCT. N3meHunBOCTh. BHIbI K3MEHUNBOCTH: PackpbiBaTh coepkaHue TEPMUHOB U
HenacnencrBenHas HCHACJIC/ICTBCHHAs U HACJICICTBCHHAS. MOHSITUI: U3MEHUMBOCTh, HACJICICTBCHHAS
M3MEHYHUBOCTD PoJib cpenibl B HEHACIIEICTBEHHOM M3MEHUMBOCTh, HCHACJICACTBECHHAS

N3MEHYMBOCTH. XapAKTEPUCTHKA
MOAN(PUKALMOHHON U3MEHUYHUBOCTH.
BapualoHHbIM psAI ¥ BapuallMOHHAs
KpuBas. Hopma peakuuu npusHaka.
KoJinuecTBEHHbIE U KAYE€CTBEHHBIE
MMPU3HAKKU U UX HOpMa peakuuu. CBoiicTBa
MO (PUKAITMOHHOM U3MEHUNBOCTH.

W3MEHYUBOCTh, MOJU(DUKAIIMOHHAS
W3MEHYUBOCTh, BAPUAIMOHHBIN Psij,
BapUaHTa, BApUAIIMOHHAsI KpUBas, MPU3HAK,
HOpMa peakifK, KOJIMYECTBEHHbIC U
KaueCTBEHHBIC TTPU3HAKH.
KiaccudunmpoBaTh BUJIbI ©3MEHYMBOCTH U
BBISIBIISITD UX
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lemoncmpayuu:

Tabnuyvl u cxemol: «Busl
W3MEHUYUBOCTY, «MoauduKamoHHas
N3MEHYUBOCTD.

Vlabopamophule u npakmuueckue
pabomuol:

JlaGopatopHas padota Ne 6. «3yueHnue
MOAU(PUKAIIMOHHON N3MEHYNBOCTH,
[MOCTPOECHUE BAPUALIMOHHOTO PsI/ia U
BapUALlMOHHOU KPUBON»

OHMOJIOTHYECKHE OCOOCHHOCTH.
[lepeuncnsaTh CBOMCTBA
MOIU(PUKAIIMOHHON N3MEHUYNBOCTH U
OOBSCHSTH €€ 3HAUCHHE JIJIST OPTaHU3MOB.
Pa3nnyarh KOJIMYECTBEHHBIE U
KaueCTBEHHBIC TTPU3HAKH; CTPOUTH
BapUAIMOHHBINA PsiJl, BAPUAIIMOHHYIO
KPUBYIO, BEIYUCIISITh CpETHEE 3HAUYCHUE
MpU3HaKa

6.7

HaCHeI[CTBeHHaH

N3MCHYHNBOCTD

HacnencrBeHHasi, Wiy reHOTUIUYECKAs
n3MeHYnBOCTh. KomMOuHaTuBHas
W3MEHYUBOCTh. M€E103 U TTOJIOBOM ITPOIIECC
- OCHOBa KOMOMHATUBHON M3MEHUYHUBOCTH.
MyTanroHHast ”3MEHUYUBOCT.
Knaccudukanuys MyTtanuii: TeHHbIC,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa 1 NpUYMHBI MYyTalIUi.
MyTtareHHble (aKTOPBbI.

3aKOH TOMOJIOTHYECKHUX PSAJOB B
HacleacTBeHHOM n3meHunBoctu H. U.
BaBuinoBa. BHesiepHas HaCIeICTBEHHOCTh
W U3BMEHYMBOCTb. /lemoncmpayuu:
[lopmpemuwi: T'. ne ®pu3, H. . BaBunos.
Tabauywl u cxemwvl: «MyTarmoHHas

PackpbIBaTh CoJiep:KaHUE TEPMUHOB U
[MOHSITUI: HACJICJCTBEHHAsI U3MEHUYUBOCTD,
KOMOMHATHBHAsI H3MCHUYHBOCTD,
MyTallMOHHAsI ©3MEHYUBOCTb, MYTAHT,
MYTallUW: TEHHBIEC, XPOMOCOMHBIE,
FCHOMHBIC; TTOJUTIIONINS, AHCYTIIIOU IS,
MyTareHbl. XapaKTepU30BaTh
HACJICICTBEHHYIO H3MEHUYUBOCTD;
bopMyIUpPOBATh 3aKOH TOMOJIOTUUECKUX
PAIOB B HACJIEACTBEHHOW M3MEHUMBOCTH H.
1. BaBmiioBa 1 OOBSICHATH €TI0 3HAUCHHUE
U1 OMOJIOTUHU U CEJIEKIIHMH.
KiaccuduimpoBaTh MyTalliu: Te€HHbBIE,
XPOMOCOMHBIC, TCHOMHBIE U IPUBOIUTH
MIPUMEPBI MyTaLUAMN.

OOBSACHATH TPUIMHBI BOZHUKHOBECHHS
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W3MEHUYHUBOCTDY.
ObopyoosaHue: MUKPOCKOTI,
MuKpornpenapar «Jlpo3oduna» (Hopma,
MyTaluu GOpPMBbI KPBLIHEB U OKpAcKa Telna);
KOMHATHBIE PACTEHUSI C IECTPOX OKPACKOU
JTHCTHEB.

VlabopamopHhosle u npakmuueckue
pabomul:

JTaGopatopHas pabota Ne 7. «Ananus
MyTaIi y 1po30(HIibl Ha TOTOBBIX
MUKpOITpenapaTax»»

MyTaIHi, posib (PaKTOPOB-MYTareHOB.
CpaBHUBATh BUbl MyTallUii; BBISBIISITH
MPUYUHBI HACJIEICTBEHHOW N3MEHYUBOCTH,
UCTOYHUKU MYTareHOB B OKPYXKaroIIei
cpene (KOCBEHHO). XapaKTepHu30BaTh
BHESZICPHYIO HACJIEICTBEHHOCTh U
N3MEHYNBOCTD

6.8

['eHeTHKa yenoBeKa

[ enernka yenoseka. Kapuotun yenoseka.
OCHOBHBIC METO/Ibl TCHETUKH YE€JIOBEKA:
TeHEaJOTrHUECKHH, OJTM3HEIOBBIH,
[MTOICHETUYECKHI, OMOXMMHUYECKHUH,
MOJIEKYJISIPHO-T€HETUUECKU M.
CoBpeMeHHOE omnpeieIeHUE TeHOTHUIIA:
MMOJIHOTEHOMHOE CEKBEHUPOBAHUE,
TEHOTUITMPOBAHUE, B TOM YHCJIE C
nomoibio I1[P-ananu3a.
Hacnencrsennsie 3a00JIeBaHUS YEIOBEKA:
TeHHBIE 00JIE€3HH, O0JIE3HU C
HacJIeACTBEHHON
MPEIPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE
0osie3Hu. CoMaTHYECKHE U TeHEepaTUBHBIC
MyTallWH.

PackpbIBaTh cofiepkaHue TEPMUHOB U
MMOHATUI: KAPUOTHUII YEJIOBEKA,
[IUTOr€HETUYECKUM METO/I,
FEHEaIOTUYECKUN METO/I, POJIOCIIOBHBIE,
OJIM3HEIOBBIN METO/I, HACIIC/ICTBEHHbIE
0oJie3Hr: (MOHOTCHHBIC, C HACJICACTBEHHON
MPEIPaACIIOIOKEHHOCTHIO, XDPOMOCOMHBIE),
MEJIMKO-TEHETUUYECKOE KOHCYIbTUPOBAHHUE.
[TepeuncnaTh 0OCOOEHHOCTH U3YUCHUS
FEHETUKHU YEJIOBEKA; MPUBOJAUTH TPUMEPHI
HACJIEJICTBEHHBIX 00JIe3HEH YeIoBeKa,
XapaKTepHU30BaTh METOIbI UX
NpoUIaKTUKN; 000CHOBBIBATH 3HAUCHHUE
MEJIMKO-TE€HETHYECKOTO
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CrtBoJioBbI€ KJIETKU. [[pUHIIMIIBI 370POBOTO
oOpa3a KU3HH, TUAaTHOCTHKH,
MPO(HUIAKTUKY U JICUCHUS T€HETUYECKUX
Oosie3Hel. MeaIuKo-reHeTUYECKOE
KOHCYJIbTUPOBAHUE. 3HAUCHUE
METUIIUHCKON TeHETHKH B
MPEAOTBPAIICHUU U JICUCHUU
reHEeTHYECKUX 3a00JIeBaHUN YEIOBEKA.
lemoncmpauyuu:

Tabauywl u cxemwr: «HacnegoBanue
pesyc-pakropay, «I” eHeTuka rpymi
KPOBU.

Vlabopamopnule u npakmuyeckue
pabomul:

[Ipaktruueckas pabora Ne 2. «CocraBnenue
W aHAJIM3 POJOCIOBHBIX YEIOBEKA»

KOHCYJIbTUPOBAHUSI.
BEISBIISATD U CpaBHUBATh MEXy cO00i
TTOMUHAHTHBIE U PELIECCUBHBIC MPU3HAKH
YeJI0BEKA.

CocCTaBIIATh U aHAJTM3UPOBATh
POJIOCIIOBHBIE YETIOBEKA

Toro yacoB no teme 8
Tema 7. Cejiekuysi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH
7.1 |Cenmekius Kak HayKa Cenekius Kak Hayka U IpoIecc. PackpbIBaTh COJiep>KaHUE TEPMUHOB

W TIPOLIECC

1

3apo>Kz[eHHe CCIICKIIUHM N JOMCCTHUKal .

Yuenue H. U. BaBuiosa o neHTpax

MHOT'000pa3usi U IPOUCXOKICHUS
KYyJIbTYpPHBIX PACTCHUH.

L{eHTpbl TPOUCXOKIEHHUS TOMAIITHUX
"KUBOTHBIX.
Copr, nopoza, mramm.

Y TIOHSATUM: CEJICKIIHS, COPT, OPOJa,
[ITAMM, JJOMECTHKAIUS, UIH

0JIOMAIlIHUBaHUE, IICHTPHI
MHOT000pa3us U MPOUCXOKACHUS

KYJIbTYPHBIX PACTCHUN U
PKUBOTHBIX, THOPHUIN3AIIHS,
MCKYCCTBEHHBIN OTOOD.
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lemoncmpauuu:

Ilopmpemuwi: H. 1. BaBunos. Tadauuywst u
cxemwl: xapta «LleHTpbl MHOrOOOpas3us u
[IPOUCXO0XKJICHUS KYJIbTYPHBIX PACTEHUI»,
«ITopozbl JOMaHUX KUBOTHBIX», «CopTa
KyJIbTYPHBIX pacTeHui». Qdopyodosanue:
MYJISKA [J10/10B U KOPHEIUIOAOB TUKUX
(OpM U KyJIBTYpHBIX COPTOB PACTEHUM;
repbapuii «CelbCKOX035IICTBEHHbIE
pacTeHU»

HasbiBaTh ¥ CpaBHUBATh OCHOBHBIE ATAIlbI
Pa3BUTHS CCIICKIUH.

M3narate yuenue H. U. BaBunosa o
[IEHTPaX MMPOUCXOKICHUS KYJIbTYPHBIX
pacTeHuH; pa3InJaTh MEHTPHI HA KapTe
MUpa, CBSI3BIBATh UX MECTOIIOJIOKEHUE C
oYaraMy BOZHUKHOBEHUS JAPEBHEHIIIIX
ABWJIN3AIAHN.

CpaBHUBATh COpTa KYJbTYPHBIX PACTCHHI,
MOPO/IbI JOMAIITHUX KUBOTHBIX U UX JUKUX
npeakoB. OIEHUBATh POJIb CEJIESKIIUU B
00ecTieYeHUH TTPOI0BOJILCTBEHHOMN
0e30I1aCHOCTH YEJI0BEYCCTBA

7.2

MeToabl U TOCTHIKEHUS
CEJICKLIMH PACTEHUU U
SKUBOTHBIX

CoBpeMeHHbIE METObI CEJICKIUU.
MaccoBbIil 1 UHIUBUIYAJIbHBIN OTOOPHI B
CEJIEKIINHU PACTEHUH U KUBOTHBIX. O1leHKa
DKCTEpPbEPA.

bBJIM3KOPOICTBEHHOE CKPEIIUBAHUE -
nHOpuauHT. Yucras nuaus. CKpelnuBanmue
YUCTBIX JIUHUM.

['eTeposuc, uiau ruOpuaHas CUIIA.
HepoacTBenHoe ckpemrBanue
aytOpununr. Otnanéunas ruopuau3amus u
e€ ycrexu. MIcKycCTBEHHBIN MyTareHes u
MMOJy4€HUE MOJUIIONA0B. JloCTH)KEHUS
CEJICKIUU

PackpbIBaTh coqepkaHue TEPMUHOB U
MOHSATHI: UCKYCCTBEHHBIN 0TOOD,
MaCCOBBIN 0TOOP, UHIUBUAYATBHBIN OTOOD,
HKCTEPhEP, OJTMZKOPOICTBEHHOE
CKpEIlUBaHUE, YUCTas JTUHUSI, TE€TEPO3HUC,
HEPOJICTBEHHOE CKpEIIIMBAHUE,
HMCKYCCTBEHHBI MyTareHes, MOJUILIOUIbI.
CpaBHuBaTh (OPMBI HICKYCCTBEHHOTO
oTOOpa (MaccoBOr0 ¥ MHAUBUIYaIBLHOTO),
BUJIbI THOpUIM3AIIUU (OJIM3KOPOICTBEHHOM
W OTJIaJICHHOM ), CTOCOOBI TMOTYUYCHUS
MOJIUIUJIONU]IOB.
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PACTEHHUI, ’KUBOTHBIX U MUKPOOPTAHU3MOB.
lemoncmpayuu:

lopmpemuwi: 1. B. MuaypuH,

I'. JI. Kapnieuenko, M. ®@. 11BaHOB.
Tabauywl u cxemol: «OTHATCHHAS
rubpuauzanus», «Pabotel akagemuka M.
®. MBanoBay, «llomurionausy.
Obopyoosanue: MyIsKY TUIOJIOB U
KOPHEIUIOAO0B AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHun. Jlabopamopnwie u
npaKkmuuecKue paoomaol:

Okckypcusd « OCHOBHBIE METO/IBI U
TTOCTMIKEHHUSI CENIEKINYA PACTEHUN U
PKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO,
MJIEMEHHYI0 epMy, COPTOUCIIBLITATEIbHBIN
Y4aCTOK WM TEIUTMYHOE XO3SIICTBO)

[IprBOINTH MPUMEPHI JOCTUKEHUN
CEJICKIIUHU PACTEHUMN U KUBOTHBIX

7.3

buorexHonorusa kak
OTpaciib MPOU3BOJICTBA

brOTEXHOIOTHS Kak OTpaciib
MMPOU3BOJICTBA. | €eHHAst MH)KEHEpHsI. JTallbl
co3nanus pekomOunantHon JJHK u
TPAHCTE€HHBIX OpraHn3mMoB. Kiierounas
WH)XeHepusl. KieTouHble KyJIbTypHI.
MUKPOKIIOHAIIBHOE Pa3MHOKEHUE
pactennii. Knonnposanue
BBICOKOIPOAYKTUBHBIX

PackpbIBaTh COAEpKaHNE TEPMUHOB U
MOHATUI: OMOTEXHOJIOTHSI, KIIETOYHAs
WHKEHEPUsI, TEHHAsI MHKEHEPHS,
KJIOHUPOBAHKE, TPAHCTE€HHbIE OPTraHU3MBI,
['MO (renetnyecku MOAU(PUIUPOBAHHBIE
OopraHu3Mbl). XapakTepu30BaTh
OUOTEXHOJIOTHIO KaK OTpacib
POU3BOJICTBA, OCHOBHBIE
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CEJIbCKOXO3SIMCTBEHHBIX OPTraHU3MOB.
DKOJOrM4ECKHE U ATUUECKHUE TPOOIIEMBI.
['MO - reneTndecku MOAU(PUIIMPOBAHHBIE
OpraHusMel. lemoncmpavyuu:

Taoauuwt u cxemot: «OOBEKTHI
OnoTexHoJIorum», «KieTouHble KyJabTypbl
U KJIIOHUpOBaHHE», «KoHCTpyupoBaHue u
[IEPEHOC TEHOB, XPOMOCOM»

NTOCTUKEHHS] OMOTEXHOJIOTUH B 00J1aCTH
POMBIILIIIEHHOCTH, CEIbCKOT0 XO35HCTBA U
MEAULIUHBI.

[lepeuncusTsb u XapaKTepu30BaTh
OCHOBHBIE ~ METOABI M  JIOCTHIKEHUS
OMOMHKEHEPUU.

OOcy)xaaTh HKOJIOTUYECKUE U STHUECKUE
ACTICKTHI HEKOTOPBIX HCCIETOBAHUHN B
00J1aCTH OMOTEXHOJIOTUH (KJIOHUPOBAHMS,
MCKYCCTBEHHOTO OTLIOIOTBOPEHHUS,
HaIpaBJIEHHOTO U3MEHEHUS TEeHOMa U
CO3/1aHUs TPAHCTEHHBIX OPraHU3MOB)

I1Toro yacos mo reme

Pe3epBHOE Bpemsi 1
OBIIEE KOJIMYECTBO 34
YACOB I10 [TPOTPAMME
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denepanbHas padouast mporpamma | bruonorus. 10-11 knaccsr (6a30BbIi ypOBEHB)

11 KJIIACC
HanmenoBanue
Ne KomecTso OCHOBHBIE BUBI JESTEIHHOCTU
Pa3JIeNnoB U TeM [TporpaMmHOE cofepKaHue
/11 4acoB 00yJaroImmxcs

y4eOHOTr0 MpeAMETa

Tema

1. IBoaIOIIMOHHAS OHMOJIOTHSA

1.1 Dpomonus u MeTombI

€€ U3y4YCHUs

1

[Ipennockuiku BOSHUKHOBEHUS
PBOJIFOIIMOHHOM TEOPUHU. DBOIIOLIMOHHAS
TEOpHs U €€ MECTO B OMOJIOTHH.

BrivsiHre 3BOJIFOLIMOHHON TEOPUH Ha
pa3BUTHE OWOJIOTUH U JIPYTUX HAYK.
CBUIETEIIHLCTBA BOJIIOIUH.
[1aicOHTOJIOTUYECKHE:
[MOCJICIOBATEIIFHOCTD MOSBJICHUS BHIOB B
MMaJICOHTOJIOTMUECKOM JICTOIMCH,
nepexoansie (opmbl. buoreorpadguueckue:
CXOJCTBO U pazinuue ¢payH u Guop
MaTEpUKOB U OCTPOBOB.
OMOPHUOJIOTUYECKHUE: CXOACTBA U PA3INUUS
OMOPHOHOB Pa3HBIX BUJIOB ITO3BOHOYHBIX.
CpaBHHUTEILHO-aHATOMUYECKHUE:
TOMOJIOTUYHBIC, aHAJIOTUYHBIE,
PyAUMEHTapHbBIE OPTaHbl, aTABU3MBI.
MOoJIeKyIIpHO -OMOXUMHYECKHUE: CXOJCTBO
MEXaHNU3MOB HACJICJCTBEHHOCTH 1
OCHOBHBIX

PackpbeIBaTh COACpIKaHUE TEPMUHOB H
MOHATHI: BOJIFOIHS, IIEPEXO0IHBIC (DOPMBEI,
(UIOTEHETUYCCKUE PSIJIbI, BUIbI-OHICMHUKH,
BU/JIBI-PEITUKTHI, 3aKOH 3aPO,IBIIIICBOTO
CXOJICTBA, OMOIrCHETUUYECKUI 3aKOH,
TOMOJIOTHYHBIC U aHAJIOTHYHBIC OPTaHBI,
pPyIUMEHTApHBIC OpraHbl, aTABU3MBI.
[TepeunciIsiTh OCHOBHBIC ATAIBI PA3BUTHS
HBOJTIOIIMOHHOM TEOpUHU. XapaKTepU30BaTh
CBHUICTEIILCTBA DBOJIIOIINU:
aJICOHTOJIOTHYECKUE,
ouoreorpaduyeckue, SIMOPUOIOTHUECKHIE,
CpPaBHUTECIILHOAHATOMUYCCKHUE,
MOJICKYJISIPHOOMOXUMHUYECKHE.
[IpuBOAUTH MPUMEPHI IEPEXOIHBIX (hopM
OpraHu3MOB, (DHIIOT€HETHYECKHUX PAIOB.

[IpuBOANTH (GOPMYITHPOBKHU 3aKOHOB
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Menenanr iraa nanmraa mnarna

mia | Bunnoarua 10.11 vroacery (RanaApriti yinanarrr )

METa0OTNYECKUX IMYTEH Y BCEX KUBBIX
OpTraHU3MOB.

lemoncmpayuu:

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

K. M. Bap, 3. I' ekkenb, . Mromep.
Tabnuuwvt u cxemot: «PazButue
OpraHUYECKOro MUpa Ha 3eMJie»,
penbedHbIe TAOTUIBI «3apOAbIITT
MO3BOHOYHBIX )KHBOTHBIX),
«ApPXEONTEPUKCY.

Oobopyooeanue: duoreorpapuyeckas
KapTa Mupa; KoyuieKuus «Dopmbl
COXPAaHHOCTH MCKOIAEMbIX KUBOTHBIX U
pacTeHMily; BIaXKHbIC MpenapaThl
«Pa3BuTre HacekoMoroy, «Pa3Burtue
JISITYTIKAD

OHOTE€HETUUECKOTO U 3apOAbIIICBOTO
CXO0OCTBa

1.2

Vcropus pa3Butus
peACTaBISHUN 00
HBOJIIOLINU

DBouonoHHas Teopus Y. J[apuHa.

[ IpeanochbUIKM BOSHUKHOBEHUS
napBUHHU3MA. [[BHKYIIIME CUIIBI HBOTIOLIUH
BUIOB 110 JapBuHy (M30BITOUHOE
Pa3MHOXEHUE TPU OTPAHUYEHHOCTH
pPECYpPCOB, HEOIIPENECIEHHAS
M3MEHYUBOCTH, 00ph0a 3a CyIIECTBOBAHMUE,
eCTeCTBEHHbIN 0TO0p). CHHTEeTHYECKAs

TEOPUS ABOJTIOLIUU

PackpbiBaTh coepkaHue TEPMUHOB U
MOHSITUI: CUCTEMaTHKa, €CTECTBECHHBIN U
MCKYCCTBEHHBIN 0TOOP. XapaKTepru30BaTh
OCHOBHBIE DBOJIFOIMOHHBIC UJIEH,
KOHIIEIIIIMU U TEOPUHU; CPABHUBATH B3TJISIbI
Ha Buj 1 3Bomonuio K. JIuanes, JK.b.
Jlamapka, Y. /lapBuHa.

OuenuBaTh BKJIa] JIMHHES B pa3BUTHE

CHUCTEMATHUKH U OOBSICHATH IMPHUHIUIIBI
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(CTD) u e€ OCHOBHBIE TOJIOKECHHUSI.
emoncmpavuu:

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

Taonuywt u cxemor: «Ilonynsauuny,
«Kapra-cxema mapmpyra myremectsus 4.
JlapBuHay, «@opMbl 00pbOBI 32
CyliecTBOBaHUE», « EcTecTBEHHBIN 0TOOPY,
«MHoroo6pa3zue COpToB pacCTeHHUII»,
«MHoroo6paszue nopoja KUBOTHBIX»

OMHApHON HOMEHKJIATYPHI.
XapakTepu30BaTh COJACPKAHUE U 3HAUCHUE
PBOJIFONMOHHOM KoHIenuuu JK. b.
Jlamapka.

OLeHnBaTh €CTECTBEHHO-HAYYHBIE U
COLMAJIbHO-PKOHOMUYECKHUE MPEAITOCHUIKI
BO3HUKHOBEHUS SBOJIIOLIMOHHON Teopuu Y.
JlapBuHa. PackpbIBaTh coqiepxaHue
BBOJIFOLIMOHHOM Teopuu Y. /[apBuHa;
CpaBHHMBATH HEOIPEIECIEHHYIO U
OIPEIENIEHHYI0 U3MEHUYUBOCTD,
ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOp,
dbopmbI OOpPHOBI 32 CYIIECTBOBAHUE.
OnuceiBaTh MOJIOKEHUS CHUHTETUYECKON
Teopuu 3BosoIUU (CTD) u 0OBICHATH €&
3HAYEHUE ISl OMOJIOTHU

1.3

Bua: kpurepuu u
cTpykrypa. [lomyssanus
KaK KakK 3JIeMEHTapHas
eAVHHIA BUAA

MukposBosronus. [lomymnsmusa kak
€IMHUIIA BUJA U SBOJIOLIHUH.
emoucmpavuu:

Taonuuywvt u cxemoi: «llonynauumny,
«MyTalmoHHass U3MEHUYUBOCThY.
Obopyoosanue: MUKPOCKOIL,
MUKporpenapar «Jpozodunay (HopMma,
MyTaluu GOpMbI KPbLILEB U OKPACKU
Tena), Mmoaenb-ammnkanus «llepexpéct

XpPOMOCOM.

PackpbIBaTh cofiepKaHHe TEPMUHOB U
NOHATUN: MUKPO3BOJIIOLMS, BUI, KpUTEPUU
BUJa, apeal, NOMyJsLus, TeHOPOH],
MyTalny, KOMOWHALIUU T€HOB.
XapakTepu30BaTh BUJ KaK OCHOBHYIO
CUCTEMATUUYECKYIO €IMHULLY U LETOCTHYIO
OMOJIOTUYECKYIO cUCTeMY. Bbiiensarsb
KpUTEpUH BuAa (MOPHOIOrHUeCcKui,

(bU3UOTOTHYECKUH,
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Vlabopamopnbsie u npakmuueckue
paoomol:

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

OMOXMMHUYECKUH, TCHETUYCCKHIA,
HKOJIOTMUYECKUH, TeorpaduuecKuii) u
MPUMEHSITh KPUTEPUU JIJIsl OTTUCAHUS
KOHKPETHBIX BUIOB.

X apakTepu30BaTh MOMYJIAINIO KaK
CTPYKTYPHYIO €UHUILY BUJIa U SBOJIIOIUU.
OnuchiBaTh MOMYJISINIO 0 OCHOBHBIM
MoKa3aTessiM: COCTaB, CTPYKTypa

1.4 Mpmxymue cusl JIBroky1e cuiibl ((haKTOphl) BOJIIOIUN
(2J1eMeHTapHbIC BHJIOB B MpUpoJie. MyTallmOHHBIA MPOIIECC
(haKTOPBI) IBOTIOIUH 1 KOMOMHATUBHAS U3MEHYUBOCTD. PackpbIBaTh cofiepkaHue TEPMUHOB U
[lomysIIIMOHHBIE BOJIHBI U Ipe( r€HOB.  [MOHATHI: KOMOMHATUBHAS N3MEHYMBOCTD,
M3oisauus u Murpanys. Jemoncmpayuu: MyTaiui, MyTalldOHHBINA TIPOIIECC,
Tabauyvt u cxemwvl: «JIBUKyIINE CUITBI MOMYJISIIUOHHBIC BOJHBI, IPEi( TeHOB,
DBOJIFOITHI W30JIS1MSI, MUTpallii. XapaKTepru30BaTh
hIIeMeHTapHbIe (DaKTOPHI ABOJIOIHH:
MYyTaIlMOHHBIN TTPOIECC, KOMOMHATHBHAS
M3MEHYUBOCTD, MOMYJISIIUOHHBIE BOJHBI,
npeiid reHoB, W30JIALIMS, MUTPAITUSL.
Y cTaHaBIMBATH MPUUYUHHOCIICICTBEHHBIE
CBSI3U MEXKJ1Y MEXaHU3MOM U PE3YJIbTaTOM
NEeWCTBUS JBIDKYIIUX CHIT (3JIEMEHTAPHBIX
(baKTOpPOB) PBOJIIOIUHU
15

EcTtecTBeHHBIN 0TOOD U
ero bopmbl

EcTecTBEHHBII 0TOOp - HANPABJISAIOIIHIA
(haKTOp SBOJIOINH.

DOpMBI €CTECTBEHHOTO 0TOOpA.

PackpbeIBaTh cofiepyKaHue TEPMUHOB H
MOHSATUN: €CTECTBEHHBIN 0TOOP, OOpHOa 32

CYHICCTBOBAHHUC.
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emoncmpavuu:
Tabnuuwvt u cxemot: «KECTeCTBEHHBIN
oTO60p», «boppOa 3a cylecTBOBaHUE)

OnuceIBaTh MEXaHU3M JIEUCTBUSA
€CTECTBEHHOI'0 0TOOpa.

XapakTepru3oBaTh (OPMBI €CTECTBEHHOT'O
oTOOpa (ABMXKYIIUKM, CTaOWUIU3UPYIOIIHH,
JIU3PYNTUBHBIN) U CpPaBHUBATh MX MEXKIY
co00i1.

XapaktepuzoBarb 00pb0y 3a
CYILIECTBOBAHHE U CPABHUBATH €€ BUIBI
(MeXBUAOBas1, BHYyTPUBHJIOBas1, OOpbOa C
HEeOIaronpusTHBIMU (DAKTOPAMU BHEIIHEN

Cpebl)

1.6

Pe3ynbTaThl BOJIFOIIVHN:
MPUCTIOCOOJIEHHOCTh
OpPTaHU3MOB U
BUI000pa30BaHUe

[Iprucnoco01eHHOCTh OPraHU3MOB KaK
pe3yapTat 3Boronuu. [Ipumepsl
MPUCIIOCOOJICHUI Y OPTraHU3MOB.
ApomMopd03bl U UaMOadaNTaALIUN.

By u BuooOpazoBanue.

Kpurepuu Buga. OcHOBHBIE (POPMBI
BH1000pa30BaHus: Teorpaduueckoe,
PKOJIOTHYECKOE.

emoucmpavuu:

Taoauust u cxemoi: «IIpucnocoOIEHHOCTD
opraHu3MoBy, «I" eorpaduyeckoe
BU1000pa30BaHUEY, « IKOJIOTHIECKOE
BU1000pa3oBanue». Qdopydosanue:
koJutekius «IIprumepsl 3aIUTHBIX

NPUCIOCOOJIEHUH Y )KUBOTHBIX),

PackppIBaTh cofiepyKaHue TEPMUHOB H
NOHATUI: TPUCIOCOOJIEHHOCTD,
MTOKPOBUTEIILCTBEHHAS U
MpeIoCTepPEraInas oOKpacka, MaCKMpPOBKa,
BUI000pa3zoBanre. ONMUChIBaTh MEXaHU3M
BO3HUKHOBEHUS TPUCTIOCOOJICHUH Y
OpraHu3MOB. BBISBISTE MO M300paKeHUSIM,
Ha )KUBBIX U (DUKCUPOBAHHBIX MperapaTax
MPUMEPHI TPUCTIOCOOIEHHOCTH PACTEHHH U
PKUBOTHBIX K YCJIIOBHUSIM CPEJIbI OOUTaHUS,
TTOKa3bIBaTh OTHOCUTEIIbHYIO
11e71ec000pa3HOCTh MTPUCITOCOOICHUIM.

X apakTepru30BaTh CIIOCOOBI 1 MEXaHU3MBI
BUJ1000pa30BaHUsI; OMMUCHIBATD U

CpaBHHMBATh OCHOBHEIC
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KOJUIEKIUSI HACEKOMBIX C Pa3IUYHbIMU
TUTIAMH OKPACKH; HA0OP IUTIOI0B U CEMSIH.
Vlabopamopnule u npakmuueckue
paoomuwi:

JlabopaTtopHas paborta Ne 2. «Oncanue
MPUCTIOCOOJICHHOCTH OPTaHu3Ma U ee
OTHOCHUTEIHLHOTO XapaKTepay

(hOpPMBI PKOJIOTHIECKOTO U
reorpauuecKoro BHI000pa30BaHUS

1.7

Hanpasnenuss u 1nyTtu
MaKpO3BOJIIOLIUU

Maxpo3BOJIFOLIHSL.

DopMBI IBOJIIOIHH: (pUIETHIECKAS,
NMBEPTreHTHAs, KOHBEPrE€HTHAs,
napayenbHas. HeoOpaTumocTs
hBOIONMH. [IporcxoxaeHue ot
HeCTeIUaTU3UPOBAHHBIX MTPEIKOB.
[Iporpeccupytoiias crienuain3anus.
AnantuBHas paguanus. Jemoncmpayuu:
[ lopmpemui: A. H. CeBepuoB. Tabnuysl u
cxemol. « ApomMopho3bD»,
«Mnnoanganramuny, «O01mas
nereHepanus.

Obopyoosanue: moneib « OCHOBHBIC
HATIPaBJICHUS DBOJIIOINI; 00bEMHAS
Mozenb «CTpOEHUE TOJTOBHOTO MO3Ta
MO3BOHOYHBIX)

PackpbiBaTh coqep:kaHue TEPMUHOB U
MOHATUI: MAaKPOIBOJIIOLHS, (PUIIOTEHES,
OUOJIOTUYECKUI MTPOTPECC U perpecc,
apomopdo3, uanoamanTaiys, oomas
nereHepanus, aJanTuBHas pagualus.
XapakTepu3oBaTh (HOPMBbI BOJIIOIUH.
BrisiBisiTe apoMopdo3bl U uAnOaanTauu
Y PAaCTCHUH U )KUBOTHBIX.

CpaBHHMBaTh OMOJOTUYECKU TPOTPECC U
Ouosiorndyeckuii perpecc, apomopdos,
UAM0AIANTAlMIO0 U OOIIYIO JEereHepaltIo.
BhIsSBISAT B3aUMOCBSI3U MEXKAY IMYTAMHU U
HaIPaBJICHUSIMU SBOJIIOLUU Yy PACTCHUN U
YKUBOTHBIX

NToro gacos mo reme
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Tema 2. Bo3HUKHOBeHMe M Pa3BUTHE *KM3HHU HA 3em.ie

2.1 Vctopus )KU3HU Ha
3eMJIe 1 METOJIBI €€
W3YUYCHHUS.

[" unmorte3sl
[IPOUCXOKICHUS
PKU3HHU Ha 3eMiie

2

JloHay4HbIE PEACTABICHUS O 3aPOKICHUH
KU3HU. HaydHble rumnoTessl
BO3HUKHOBEHUS KU3HU Ha 3eMJIe:
aburoreHes U MaHcrnepMus. XuMudeckas
SBOJIFOLIHS.

AOHOreHHBIN CUHTE3 OPTaHUYECKUX
BEILIECTB U3 HEOPTaHUYECKUX.
DKCIEPUMEHTAIBLHOE MOATBEPXKICHUE
XUMHUYECKOU IBOTIOLINY.

HavanbHbie 3Tanbl OMOIOTrHYECKOM
heoronu. ['unoresza PHK- mupa.
dopMUpoBaHUE MEMOPAHHBIX CTPYKTYP U
BO3HUKHOBEHUE MPOTOKIETKH. [lepBhie
KJIETKU U uX 3Bostonus. DopMupoBanue
OCHOBHBIX I'PYMI KUBBIX OPraHU3MOB.
/[emoncmpayuu.

Iopmpemui:

®. Penu, JI. ITactep, C. Munnep,

A. U. Onmapum, I'. FOpwu.

Tabnuuwvt u cxemvt: «Bo3HUKHOBEHHE
CoJIHEUHOM CHCTEMBI»,

«Pa3BUTHE OPraHUYECKOTO MUPAY,
«PacturennHas kiaeTkay», «KuBotHas
KJeTkay, «[I[pokaproruueckas KieTka»

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHSATHI: KpealmoHU3M, aOHOreHe3,
BUTAJIU3M, [TAHCIIEPMUsI, OMOTI0A3,
KOalepBaThl, MPOOUOHTHI, CHMOHUOTECHE3.
X apakTepru30BaTh METObI U3yUCHUS
MCTOPUYECKOTO MPOILIOTr0 3eMIIH.
[lepeuncnsaTh OCHOBHBIE 3TAIbI
XUMHUYECKON U OMOJIOTUYECKON DBOIIOIINH.
M3narath coepKaHue TUIOTE3 U TEOPUid
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(KpeallnoHU3Ma, CaMOIIPOU3BOJIBHOTO
3apokIeHMS (CIIOHTAHHOTO), MTAHCTIEPMHUH,
runote3sl PHK-mupa). OnuceiBaTh
prkcrnepumeHThl C. Musnepa u I'. FOpu no
MOJIYYEHUIO OPTaHUYECKUX BEUIECTB U3
HEOPraHUYECKUX MyTEM aOMOTE€HHOTO
CHUHTE3a
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2.2

(OCHOBHBIC ATaIlbI

OBOJIFOITNH

OpPraHUYECKOTO MHpa
Ha 3emiie, pa3BUTHE

PKU3HU I10 9paM U
[ICPHUOJaM

Pa3BuTHe )XU3HU HA 3eMJIE T10 opaM U

nepuogaM. Karapxei. Apxeinckas
1 IpOTEpO30McKas 3pbl. [laneo3orickas
Spa u e€ nNepuoibl: KEMOPUNCKUH,
OpPXOBUKCKHUH, CUITypUNCKHUH,
IIEBOHCKHM, KAMEHHOYTOJIbHBIM,
[TEPMCKUU.

Me3030HcKas opa U €€ NEPUOIBL:
TPUACOBBIM, FOPCKUN, METTOBOM.
KaliHo30licKas 3pa u €€ nepruobl:
[MaJ1€Or€HOBBIN, HEOTCHOBBIH,
AQHTPOIIOT€HOBBIN.
XapakTepuCTUKa KJIMMaTa U

I'COJIOTHYCCKHUX ITPOLCCCOB. OcHOBHBIC

STaTbl BOJIOIUN PACTUTEIIBHOTO U
PKUBOTHOT'O MuUpa. ApoMop¢ho3bl

Yy pacCTeHUH U )KUBOTHBIX. [losBIEHNUE,

paclBET U BEIMUPAHUE TPYMIT KUBBIX
OpTraHU3MOB.

lemoncmpauuu:

Tabnuywvl u cxemol. «PazButue

OpraHUYECKOTO MUPA,
rCOXpPOHOJIOTHYCSCKAs TaOIHIIa;

KOJIJICKIIHA «(DOpMI)I COXpPaHHOCTH
HCKOIIACMbIX JXUBOTHBIX U paCTeHHfI>).

VlabopamopHhbsle u npakmuueckue

aoomel:

PaCKpBIBaTB COACP)KAaHNUEC TCPMHUHOB U

MOHATHI: 0H, 3pa, IEPHO/I,

apoMOopP(hO3bl, HIANOASAIITAIINH.
3HaTh MMOCICAOBATEILHOCTh YOHOB:

KaTapXxeu, apxeu, MpoTepo30u,
dbaHepo3oii; 3p: apxeickas,
IPOTEPO30UCKAs, MAIEO30UCKas,
ME30301CKasi, KAMHO30MCKasl; TEPUOIOB:
KeMOPHUNCKHM, OPIOBUKCKUIA,
CUITYPUHCKHUI, IEBOHCKHUI,
KAMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIMN, FOPCKUM, MEJIOBOU,
[1aJICOr€HOBBINA M HEOT'€HOBBIH,

aHTpOHOFeHOBBIﬁ.

XapakTepu30BaTh OCHOBHEIC COOBITHUS
B PA3BUTHUU OPTAaHUYECKOTO MHUpPa

10 dpaM ¥ MEPHUOJIaM I'e0JIOTUIECKOM

VCTOPUU; 3TAIbl PA3BUTHS
PACTUTEIILHOIO U )KMBOTHOTO MHpA.
BriaeauTs riaaBHbIE apoMOPGhO3bI
PACTEHUH U )KUBOTHBIX.

CpaBHUBaTh MEXIy COOO0M
MPEICTaBUTENICH CUCTEMAaTUUECKIX

CPYIIl OPTAHU3MOB, BBISBIIATH YEPTHI
YCIIOKHEHUS U TIPUCTIOCOOJIEHHOCTH
K YCJIOBUSIM KU3HU
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[IpakTrueckas padora Ne 1. «M3yuenue
MCKOIIAEMBIX OCTATKOB PACTEHUU U
PKUBOTHBIX B KOJUICKIIHSIX).

DKCKypcHus «IBOJIONMS OPTaHUYECKOTO
Mupa Ha 3emiie» (B €CTeCTBEHHOHAYYHBIN
WM KpAaeBEAUECKUN My3eil)

2.3 |CoBpemeHHas CucreMa OpraHM4ecKoro MUpa Kak
cucrema oTpaxkeHue HBOIIOIUU. OCHOBHBIE PackpbIBaTh coqiepkaHue TEPMUHOB U
OpraHU4YeCcKOro MHUpa CUCTEMATUYECKUE IPYIIILI OPTaHU3MOB.  [TOHSATHH: CHCTEMAaTHKa, HCKyCCTBEHHAS U
lemoncmpayuu: ecTecTBeHHas Kiaccudukaius, OuHapHas
Taonuuywvt u cxemwvr: «CoBpeMeHHAs HOMEHKJIaTypa, IPUHLAI HEPAPXUIHOCTH.
CHUCTEeMa OPraHUYeCKOTr0 MUPay XapakTepu30BaTh COBPEMEHHYIO CUCTEMY
OpraHn4YeCcKOro MHUpa
2.4 Dpomonus  denoBeKa) PackpbIBaTh cofiepkaHue TEPMUHOB U
(aHTpOIOreHe3) DBOJIIONMS YeJIOBEKA. AHTPOINOJIOTHS KaK |[MOHATHIN: aHTPOMOJIOTHs, aHTPOTIOTCHE3,

HayKa. PazBuTue npencraBieHui o
MPOUCXOKIECHUN YeToBeKa. MeTobl
M3yuyeHus aHTpornoreHe3a. CxoacTsa u
pa3IMyuus YeJIOBEKA U KUBOTHBIX.
CucTeMaTHuecKoe MOJIOKEHHUE YETIOBEKa.
lemoncmpayuu:

Ilopmpemui: Y. [{apBuH.

Tabnuyer u  cxemwr:  «CpaBHEHUE
QHATOMUYECKUX YEPT CTPOCHUSI YeJIOBEKa U
YEJI0OBEKOOOPa3HBIX 00€3bIH.
Obopyoosanue: CIETIKU WU N300pakeHUs

yesoBeK pa3yMHbIi (Homo sapiens),
PSIMOXOXKJICHUE, BTOPasi CUTHaJIbHAs
crucTeMa.

[lepeuncnsaTh 3a/1a4i AaHTPOIOJIOTUH,
DTaIlbl CTAHOBJICHUS U PA3BUTHS
MPEICTABJIEHUIN O IPOUCXOKICHUN
YETIOBEKA.

M3naratb OCHOBHBIE MOJIOXKEHUS Teopuun Y.
JlapBrHa, KPUTUYECKU OLICHUBATh
HEHAy4YHYI0 HH()OpMAaIUIO O
MPOUCXOXKICHUH YEJIOBEKA.

KaAMEHHBIX OpyAuN

3HATh CUCTEMATHUYECKOE ITOJIOKECHIE
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MEPBOOBITHOTO YEIOBEKA: KAMHHU-YOTICPHI,
pyouita, ckpebia

Bua HOMO sapiens, mepeunciisiTh ero
MOP(]OIIOTO-aHATOMHYECKHUE TIPU3HAKA
Pa3HOTO YPOBHSI (THII, KJIACC, OTPS U JIp.).
Y cTaHaBIMBATh YEPTHI CXOJICTBA U
pa3IUYMil 9eJIOBEKA U KUBOTHBIX.
OOBICHATH U OIICHUBATh 3HAUCHUEC
HAyYHBIX 3HAHUH O MPOUCXOKICHUH
yesIoBeKa JJIA IOHUMaHUsS MeCTa ¥ POJIU
YyeJIoBeKa B IPUPOJIC

2.5

J[BUOKYyIIIME CHUIIBI

(pakTopsI)
AHTpOIIOreHe3a

JIBroKytue cuibl ((hakTophl)
aHTporiorere3a. HacnencrsenHas
M3MEHUYHUBOCTh U €CTECTBEHHBINH OTOOD.
OO01ecTBEHHBIN 00pa3 )KU3HU,
WU3TOTOBJICHUE OPYIUH Tpyda, MBIIIUICHHE,
peb.

lemoncmpavyuu:

Tabauywt u cxemor: «CpaBHEHUE
AQHATOMHYECKUX YEPT CTPOCHUS YeJIOBEKA 1
YeIIOBEKOOOPA3HBIX 00e3bsH», « OCHOBHBIC
MECTa MaJICOHTOJIOTHYECKUX HAXOA0K
MPEIKOB COBPEMEHHOT'O YEIIOBEKAY.
Ob6opyaoBaHHe: MYJISIKA
«IIpoucxoxaeHue yemoBeKa
(MaJIeOHTOJIOTUYECKUE HAXOIKH )»

PackpbIBaTh cojiep:KaHrue TEPMUHOB U
MOHATHI: (haKTOPBI AaHTPOIIOTEHE3A,
PYIIIOBOE COTPYJIHUYECTBO, PEYUb,
OpyAUiTHAS ACSITEIBHOCTD, TOJIUMOPPHU3M.
XapakTepru30BaTh JIBIKYIIUE CHITBI
(akTOpBI) aHTPOTIOTEHE3A: OMOJIOTUYECKUE
Y COIMAJIbHBIC, CPABHUBATH UX MEKITY
co0oif
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2.6

OcCHOBHBIE CTAINH
DBOJIIOIINHU YeJI0BEKA

OCHOBHBIC CTAIMU M BETBH 3BOJIIOIHHA
YeJI0BeKa: aBCTPAJIONNTEKH, YeoBek
yMeJiblil, Yes10BeK npsaMOXO0asIu i,
Yesi0Bek HeaHaepTajabCckuil, YenoBek
Pa3yMHbIi COBPEMEHHOT'0 THIIA.
Haxoaku uckonaeMbiX OCTAHKOB, BpeMs
CylLleCTBOBAHUSA, 00J1aCTh
pacnpocTpaHeHusi, 00béM roJIOBHOIO
MO03ra, 00pa3 >KM3HH, OPYAUS.
/[emoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIE MeCTA
MAJEOHTOJOTHYeCKUX HAXOIO0K MPeIKOB
COBPEMEHHOI'0 YeJI0BEKA),
«/IpeBHelume groau», «JpesHue
JIl0An», «IlepBbie cOBpeMeHHbIE JIIOA).
O0opynoBaHue: MyJIsIKHA
«IIpoucxoxaeHue yeaoBeKka» (0OCTbI
aBCTPAJIONNTEKA, MUTEKAHTPOIA,
HEaH/IepPTAJIbIa, KPOMAHbOHIIA); CJENKHU
WM M300pasKeHusl KAMEHHBIX Opyauil
MepPBOOBITHOIO YeJI0BEKA:
KaMHHU-40NIepbl, pyomia, ckpedJia

PackpbiBaTh cojep:;KaHUe TEPMUHOB U
MOHSATHI: aBCTPAJIONHUTEK, YeJ0BEK
YMeJIbli, 4eJI0BEeK NPAMOXOASIIIMM,
HeaHJepTajen, KPOMaHbOHEII,
HEOJIMTUYECKAS PeBOJIIOLHS,
MepBOOBITHOE HCKYCCTBO.
XapakTepu30BaTh U CPABHUBATH MEKAY
€000l OCHOBHbBIE CTAIUH IBOJIIOLHUHU
yeJI0BeKa: XPOHOJIOTrMYeCKuil BO3pacTr,
apeaJl pacipoCTpaHeHus, 00bEM
r0JIOBHOT'0 M0O3ra, 00pa3 sKM3HHU ¥ OPYAHUS

Tpyaa

2.7

YeJioBeueckue pacobl U
MPUPOIHbIE
aJanTanuy 4ei0BeKa

YesioBeueckne pacbl. OCHOBHbIE
0oJIbLIIME PAChI: eBPONICOU/IHASA
(eBpa3miickasi), Herpo- aBCTPaJIOUAHASA
(3KBaTOpHaJIbLHAS), MOHTOJIOUHAS

(a3uaTcKo -aMepuKaHCKast).

PackpbIBaTh coaepxaHue TEPMHUHOB U
MOHATHH: Pachbl, pacoreHes, COLUAJI-
AApBUHM3M, PACU3M, MEeTHCALUS.
XapaKkrepu3oBaTh U CPABHUBATDH

npencmBnTeneﬁ Y€¢JI0BCYCCKHUX pac,
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UepThbl NPHUCIOCO0IEHHOCTH
npeaAcTABUTEIEH YeJ0BeYeCKHX pac K
ycJ0BHSIM cylecTBoBaHusi. EnnHCcTBO
yesoBedeckux pac. Kpuruka
COUMAJIBLHOI0 JAPBUHU3MA U pacu3Ma.
/[emoncmpayuu.

Tabauywl u cxemovi: «HYesroBevecKne
pacb»

PAaCKpPbIBATH NPUYUHBI 1 MEXaHU3MbI
pacoreHe3’a, NepevucasTh U NPUBOIAUTH
MpUMepPbI MPUCIIOCO0JIEHHOCTH
yeJI0BeKa K YCJIOBUAM Cpebl, IPUMepPbI
MPUCIIOCOOUTEIBHOI0 3HAYCHUS
PacoOBBIX IPU3HAKOB.

J/loka3biBaTh eAMHCTBO Buaa Homo
sapiens, HAyYHYI0 HECOCTOSATEIbHOCTD
PacoBbIX TEOPHUil, HIEH COLMAIBLHOIO
AAapBHHM3MAa M pacu3Ma

N TOro0o 4acoB nmo reme

9

Tema 3. Opranusmbl U OKpPY

Kaomas cpeaa

3.1 DkoJiorusi Kak HayKa 1 JKOJIOrHs KAK HAyKa. 3a1a4u U PackpbIBaTh coep:KaHUe TEPMUHOB U
pa3aesbl 3KOJIOT M. MOHSATHIA: IKOJIOTHS, N0JIeBbIe
MeToabl IK0JOTHYEeCKUX UCCIIeI0BAHUN. HA0II0IeHH I, JKCIIEPUMEHThI,
IKOJI0rnYecKoe MUPOBO33PeHNE MOHHMTOPHHI OKpY:Kaloulei cpeasbl,
COBPEMEHHOI'0 YeJIOBeKa. MO/ eJIMPOBAHUE, IKOJIOTHYECKoe
/[emoncmpayuu: MHPOBO33pEeHUE.
[lopmpemuwi: A. I'ym004bAT, [lepeunciasTh 3a1a41 IKOJIOTUH, €€
K. ®. Pyasbe, J. I' ekkeib. pa3aesbl U CBA3M € IPYTUMH HAYKaAMH.
Tabauywl u cxemor: kapTa «IIpupoanbie XapakTepuzoBaTh MeTOAbI
30HbI 3eMJIN» HKOJOTHYECKUX UCCIeJOBAHMMI

3.2 1

Cpenbl oOUTAHUA U
HKOJIOTHYECKHUe
(axkTopsl

Cpeabl 00MTAHMS OPraHU3MOB: BOJAHAS,
HAa3eMHO-BO3/YIIIHASI, IOYBEHHAS,
BHYTPH- OPraHM3MeHHasl.
JKoJ0rnYecKue (PaKTopbl.

Kiaaccudukanmsi 3K0J10rn4eCKux

PackpbiBaTh coep:kaHue TEPMUHOB U
MOHATHI: cpeaa OOUTAHUAA,
IKOJIOrHYecKue (paKTophl,
0MOI0OrHYecKHii ONTUMYM,

OrpaHMYMBAKOIIUN (JIMMUTHPYIOLIUIT)
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(akTopoB: abuoTHYECKHE, OMOTHYECKHUE
W AHTPONOIeHHbIE.

JleicTBHE IKOJIOTHYECKUX (PAKTOPOB HA
OPraHu3MBbl.

/[emoncmpayuu.

Tabauyst u cxemsvi: «Cpeabl 00UTAHUS
OPraHu3MoB»

daxrop.

XapakTepu30BaTh YCJIOBUS CpeJ
00UTAHUS OPraHU3MOB;
KJIACCH(PMIUPOBATH U XaPAKTEPU30BATh
HKoJIOTHYecKue PaKTOPbI:
abuornueckue, OMOTHYECKHE U
aHTponoreHnbie. ONMUCHIBATH JAelCTBUE
HKOJIOTHYECKUX (PAKTOPOB HA
OpPraHu3Mbl. XapaKkTepu30BaTh
0COOCHHOCTH CTPOCHUSA U
PKH3HEAeSITeJIbHOCTH PACTeHUI U
"KMBOTHBIX Pa3HBIX CpeJ 00MTaHUA

3.3

AOHOTHYECKHE
(haxTopsl

AOHOTHYECKHE (PAKTOPBI: CBET,
TeMIepaTypa, BJIAKHOCTb.
dorTonepuoausm.llpucnocodienus
OPraHM3MOB K JefiCTBHI0O A0HOTHYECKUX
(¢paxkTopoB. buosornyeckue puTMbl.
/[emoncmpayuu:

Tabauywl u cxemol: «DOTONEPUOIUIM.
VlabopamopHvle u npakmuueckue pabomul:
JlabopaTopnasi padora Ne 3.
«MopdgoJiornueckne 0CO0EHHOCTH
pacTeHuii U3 pa3HbIX MeCT OOMTAHUSY.
JlaGoparopHasi padora Ne 4. « Biausinue
CBeTAa HA POCT M Pa3BUTHE YEPEHKOB

KOJIeyCa»

PackpbIBaTh coiep:KaHUe TEPMUHOB U
MOHSATHII: a0uoTHYeCKHE (PAKTOPBDI,
dpoTonepuoausm, 6MOJIOrNYECKHUE
PUTMBI.

AHAJIM3MPOBATH JIeiicTBHE CBETA,
TeMIIepaTypbl, BJIa’KHOCTH HA
OPraHu3Mbl M PUBOJAUTH NPUMeEPbI
MPUCIOCO0TEHHOCTH OPraHU3MOB.
[IpoBoauTh OMOJIOTHYECKHE
HA0JII0AeHUS M 0(POPMIISITH Pe3yJIbTaThl
MPOBEAEHHBIX HAOJII0IEHU I

67



Menenanr iraa nanmraa mnarna

mia | Bunnoarua 10.11 vroacery (RanaApriti yinanarrr )

3.4 buoruveckue buornyeckue pakropel. Buabl PackpbIBaTh cojiep:KaHUe TEPMUHOB U
(hakTOpbI 0MOTHYECKUX B3aMMOACHCTBHIA: MOHATHI: OMOTHYeCKHe (PAaKTOPBbI,
KOHKYPEHIMSsI, XHIMHHYECTBO, CHMOMO3 XMINHUYECTBO, MAPA3UTH3M,
1 ero (popmel. Ilapasurusm, KOHKYPEHIUA, MyTyaJu3M, CMMOHO03,
Koonepanusi, MyTyajausm, KOMMEHCAJIU3M, HAXJIeOHUYECTBO,
KOMMEH CAJIU3M (KBapTHPAHCTBO, KBAapTHPAHCTBO, aMEHCAJIN3M,
HAXJ1eOHMYeCTBO). AMEHCATHU3M, HelTpaJIn3M.
HeNTpaJIn3M. XapakTepu30BaTh OMOTHYECKHE
3HayeHHe OMOTHYECKHX (aKTOpHI H BUJBI B3AHMOOTHOIICHHIA
B3aHMO/JENCTBHI V151 CYIIECTBOBAHUS  (MeKIy OPraHM3MaMM; IPHBOIUTH
OPraHM3MOB B IPHPOIHBIX NpuMepbl B3aUMHOM
coodmecTBax. /lemoncmpayuu: MPUCIOCO0TCHHOCTH OPraHU3MOB.
Tabnuywvl u cxemvl: «llumesbie uenw»  (CpaBHUBATHL MEKAY CO00H BHILI
OMOTHYECKUX B3aMMOAeCTBUI
OPraHu3MoB
3.5 Pkosoruyeckue PackpbIBaTh coep:KaHue TEPMUHOB M
XAPAKTCPUCTUKH FKOJIOrHIecKue XapaKTepPUCTHKH NMOHATHM: monyJjasanus, YuCJICHHOCTD,

BH/IQ U MOMYJISLMHU

nonyJauuu. OCHOBHBIC NTOKA3aTeIH
MONYJIALUN: YNCJIEHHOCTD, INIOTHOCTD,
POXXI2eMOCTh, CMEPTHOCTD, IPHPOCT,
MuUrpauus. JJuHaMuKa YUCIAEHHOCTH
MONyJAALUN U e€ peryJasiuus.
/[emoncmpayuu:

Tabauywl u cxemol: «llomyasium»,
«3aKOHOMEPHOCTH POCTA YUCJICHHOCTH
MONnyJIA N HHPY30pHU-TYPeabKN».

VlabopamopHvle u npaxmuyeckue pabomol.

IUIOTHOCTh, POKIA€MOCTh, CMEPTHOCTD,
MPUPOCT, MUTPALNSL, JUHAMHUKA
YMCJIEHHOCTH TOMYJISIIIUM.
XapakTepu30BaTh OCHOBHbIE
MOKa3aTeJu U IKOJIOTHYEeCKYI0
CTPYKTYPY HNOMYJISIIMM; ONUCHIBATH
MeXaHU3MbI PeryJsiliMi YUCJIEHHOCTH
MONMyJIsIIIUN
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IIpakTnueckast padora Ne 2. «Ilogcuér
IJIOTHOCTH MONMYJIALMH PA3HBIX BUAOB
pacTeHu D)

U TOro 4yacos nmo reme

5

Tema 4. Coo0111ecTBa M DKOJOTHYECKHE CUCTEMBI

4.1 |CooOmecTBa 1 C00011eCTBO OPraHU3MOB - OHOIIEHO3.
OPraHu3MoB CTpykTypbl OHOLle HO3a: BUI0Bas, PackpbIiBaTh coAep:;KaHUe TEPMUHOB U
NPOCTPAaHCTBEHHAs, TPO(PpUIecKan MOHSITHIi: OMOIIEH03, IKOCHCTEMA,
(numeBas). Buabl-10MHUHAHTHI. 0HMOreoneHo03, BUAbI-10OMHUHAHTHI,
Casi3u B OMoueHo3e. HKOJIOTHYECKAs HUIIA.
/[emoncmpayuu: Xapakrepu3oBaTh OMOLEHO3
Ta6jlul4bl u cxemosl. «HI/IIHeBLIe nenm», (cooﬁmecﬂgo), €ro BHJA0BY1O,
«BbHOLEH03: COCTAB U CTPYKTYpPa». MPOCTPAHCTBEHHYIO M TPOPHUUYECKYIO
Obopydosanue: MOAENb-ANIIMKAIMS  (CTPYKTYPBI.
«Tunuynbie 0MOLIEHO3bI»; repOapuil OOBSICHATH POJIb KOMIIOHEHTOB
«PacTuTebHbIE COO0IIECTBAY; OHMoIeH03a B MO/IEP/KAHUH €r0
KoJIeKknust «brouenos CTPYKTYPBI M CYyIIECTBOBAHMS HA
onpeneaéHHOM TeppuTopru. O0BACHATH
0MOJIOTNYEeCKHNiA CMBICJ SPYCHOCTH U
JINCTOBOM Mo3auku. CpaBHUBATH
KOMIIOHEHTHI OHOII€H030B, X BUIOBYIO,
MPOCTPAHCTBEHHYIO U TPO(PUYECKYIO
CTPYKTYPbI, CBSI3U MEKIY OPraHN3MaMHu
4.2 DkocucremMsl 1 2 IKOJI0rNYeCKHe CUCTEMbI

3aKOHOMEPHOCTH HX
CylIeCTBOBAHUSA

(3xocucremsbl). [lonsitue 00 3x0cUcTEME
u OMoreoueHose.

(I)YHKIII/IOHaJILHbIe KOMIIOHCHTbI

PackpbIBaTh cojiep:KkaHUe TEPMUHOB U
MOHATHM: IKOCHCTEMAa, OMOIe01eHO03,
MPOAYUEHTbl, KOHCYMEHTbI, PeAylEeHThI,

TpouUecKue YPOBHHU, MUIIEBAS
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HKOCHCTEMBbI: IPOAYUEHTHI,
KOHCYMEHTbI, peAyleHTBI.

Kpyrosopor BeniecTs U NOTOK SHEPruM
B JKOCHCTEMe.

Tpoduueckue (nMuieBbie) YypOBHHU
HhKocucTeMbl. [InieBble Henu u ceTu.
OcHOBHBIE MOKA3aTeJIN IKOCUCTEMBDI:
Ouomacca, npoAyKuMs. JKOJOTHYeCKHUe
NUpaMuIbl: MPOAYKIUH, YUCJTEHHOCTH,
Ouomaccobl. CBOMCTBA IKOCHCTEM:
YCTOMYMBOCTDH, CAMOPETYJIALNS,
pa3BUTHE.

Cykueccus.

/[emoncmpayuu:

[opmpemuvi: A. Ax. Tencan,

B. H. Cykaués.

Tabauyer u  cxemwvr.  «llpupoaHbie
€c00011eCTBAY, «enu NUTAHUSD),
«IKoJ0rNYeCKasi MUPAMHUIA»

Lelb U CeTh, IKOJOTHYeCKHE MUPAMU/BI,
Omomacca, NpoayKUusi, CyKIeCCHsl.
Xapakrepu3oBaTh CBOMCTBA
HKOCHCTEMBI (€€ ClTOCOOHOCTDh K
NJINTEJILHOMY CAMOIO/IIEPKAHMIO,
OTHOCUTEJBbHO 3aMKHYTBIil KPYTrOBOPOT
BelllecTB, HEO0X0AUMOCTh MOTOKA
SHeprumn). CpaBHUBATH NACTOUILIHBIC U
NeTPUTHbIE MUIIEBbIE e,
Tpo(puyecKue YypOBHU IKOCUCTEMBI.
Pazimyars nupamMuabl NPOAYKIIUN,
NMUPaMH/IbI YUCJTCHHOCTH ¥ MMPAMHU/IbI
OmomMacchl.

CocTaBasiTh HEeNU U CeTH NMUTAHUS.
[lepeuncasiTb CBOMCTBA IKOCUCTEM:
YCTOMYMBOCTDH, CAMOPETYJIALMS,
pa3BuTHe (CyKueccust).

OnuchIBaTh MEXaHU3M NMOAEPKAHUS
PABHOBECHUS B IKOCHCTEMAX.
XapakTepu30BaTh CYKLECCUH,
BbISIBJISITH IPUYUHBI U 001IME
3aKOHOMEPHOCTH CMEHbI IKOCUCTEM

4.3

IIpupoausie

IKOCHCTEMBI

[IpupoaHbie 3KOCUCTEMbI. DKOCUCTEMbI
peK 1 03ép. IKOCUCTEMA XBOMHOI0 WIH

A POKOJUCTBECHHOI'O JIeca.

PackpbIBaTh cojiep:KaHUe TEPMUHOB U
MOHATHI: BOJTHBbIE YKOCHCTEMBI,
0HOreoueHO03bl, (PUTONIAHKTOH,

300IIAHKTOH, 0€HTOC, 'yMYC.
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/[emoncmpayuu:

Tabauyvt u cxemvi: «KIKOCHCTEMA
HIHNPOKOJIUCTBEHHOTO JIECa),
«IKOCHCTEMA XBOWHOTO JIecay,
«buoueno3 Bogoémay.

Obopydosanue: TepOéAPUU M KOJLIIEKIMH
PACTeHNH U JKMBOTHBIX,
NMPUHAJIEKANUX K PA3HbIM
HKOJIOTHYECKUM IPyNnnaM 0JJHOr0 BHJIA

[IpuBoAUTH NPUMePbI PUPOIHBIX
IKOCHUCTEM CBOEil MECTHOCTH.
CpaBHMBATh Ha3eMHbIE U BOJHbIE
IKOCHCTEMbI; OPraHU3Mbl, 00pa3ylolue
pa3Hble TPopuyecKkne ypoBHH

4.4 |AHTpONOreHHbIE AHTPOINOTeHHbIE IKOCUCTEMBbI. PackpbIiBaTh coAep:;KaHUe TEPMUHOB U
DKOCUCTEMBI AFpOE)KOCPICTCMbI. MOHATHI: AHTPOIIOIr¢HHadA IKOCHCTEMA,
YpoOoskocucrembl. Buosoruyeckoe . [arpo3kocucremMa, ypo0o3Kocucrema,
X0351IICTBEHHOE 3HAYCHHUE OmopazHooOpasmue.
arpo3KocucTeM H ypoo3Kkocucrem. XapaKkTepu30BaTh arpO3KOCUCTEMBI U
buopa3zHooOpasue kak paxkrop yp003KOCHCTEMBI, 0COOEHHOCTH MX
YCTOMYHUBOCTH IKOcUCTeM. COXpaHeHHe CYLeCTBOBAHHUS.
0MO0JIOTMYEeCKOro pa3HOOOpa3us HA [IpuBOAUTH NPUMEPHI AHTPONOI€HHBIX
3emuie. PKOCHUCTEM CBOEM MECTHOCTH,
/[emoncmpayuu: ONUCHIBATH MX BUI0BOM COCTAB H
Tabauysl u cxemovl: KATPOLEHO3». cTpPYKTYpPY. CpaBHMBATH COCTAaB U
Obopyoosanue. KoNJIeKuus «Bpeguresm CTPYKTYPY HPHUPOJAHBIX 3KOCHCTEM H
BAa)KHEHIMX CeJIbCKOX03AHCTBEHHBIX  [ATPOIKOCUCTEM, ATPOIKOCUCTEM U
KYJbTYP» ypO0o3KocHcTEM
4.5 |Buocgepa Yuenne B. U. Bepuaackoro o 6uocgepe. PackpsiBaTh conep:kaHue TEPMHHOB H
rj00aJbHas I' panuuebl, COCTaB U CTPYKTYpa NMOHATHI: OMocdepa, :KUBOE BeLIECTBO,

HKOCHUCTEMA 3eMJIH

O0uocgepsl. 7ZKuBoe BemecTBO U €ro

¢pynkuuu. Ocodennoctu 6mocdepnl Kak

AHUHAMHYC€CKO€ paBHOBECHCE. OIIeHI/IBaTI)
BKrJIaa B. U. Bepuajackoro

71



Menenanr iraa nanmraa mnarna

mia | Bunnoarua 10.11 vroacery (RanaApriti yinanarrr )

rJ100aJIbHOM IKOCHCTEMBI.
/IluHaMHYecKoe paBHOBeCHEe U 00paTHas
CBA3b B Onocdepe.

/[emoncmpayuu:

[lopmpemvi: B. U. Bepuanckuii. Tabauyw
u cxemol: «O0IIAsA CTPYKTYpa
ouocdepnn, «PacnpocTpaneHune KU3HH
B Onocgepe», «O30HOBBIN IKPaAH
ouocheposn>

B CO3/1aHMe yueHusi 0 Ouocdepe.
XapakTepu3oBathb cocTaB Ouocdepsnl,
(pyHKIUM )KMBOT0 BeliecTBa OMochepnbl
U ONpeneaTh (Ha KaprTe) 00J1aCTH €ro
HAH00/IbIIEr0 pacnpoCTPaHeHH.
I[IpuBOAUTH NPUMeEPHI NPOSIBJICHUSA
(pyHKUMIi ;KNBOT0 BeulecTBa 0uocdepsl,
0MOre0XuMHMYECKOH 1esiTeJJbHOCTH
yeJIOBEKA.

[lepeyncasiTb 0cO0CHHOCTH OMOChepbl
KAaK IJ100a1bHOI IKOCHCTEMBbI 3eMJIn

4.6 BakonomepHocTH Kpyrosoports! BemecTs u
CyLeCTBOBAHUS OMOreoXMMHUYECKHE HUKJIbI 3JIEMEHTOB [PacKpLIBATEH COJAEP/KAHHE TEPMUHOB H
ouochepnbl (yraepoaa, azora). MOHSATHI: IIeJOCTHOCTHL OMocdepswl,
3oHanbHOCTH OMOChepbl. OCHOBHBIE KPYroBOPOT BelleCTB,
OMOMBI CyIIIH. OMoreoXuMmuUYecKHe HMKJIbI 3J1€MEHTOB,
/[emoncmpayuu: 30HAJILHOCTH OHoc(epbl, 0MOMBI.
Tabnauyvt u cxemvi: «KKpyroBopor OnucpiBaTh KPYyroBopoT BellecTB,
yriepoaa B 0uocepe», « Kpyropopor guoreoxmMuyeckue HUKJIbI 230Ta U
a30Ta B IPUpPoOAE» yrJiepoaa B 0uocgepe.
OO0BSICHATH NPUYUHY 30HAJTbHOCTH
ouocgepsnl. [lepeuncasats u
XapaKTepu30BaTh OCHOBHbIE OMOMBI
Cylmu 3eMJiun
4.7 YenoBeyecTBo B

ouochepe 3emiin

YenoBeuecTBO B OHochepe 3emin.
AHTPONOreHHbIe U3MEHEHUs B
ouochepe. I' 100aabHBIE

PackpbiBaTh cojep:;KaHUe TEPMUHOB U
MOHSATHI: aHTPONOTeHHbIE H3MEHECHUH,
IKOJIOTHYECKNUH KPU3HUC, I100aJIbHbIE
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HKOJIOTHYeCKHE MPo0dJieMbl.
/[emoncmpayuu:

Tabauyvt u cxemwvi: «IlpumepHbIe
AHTPONOTeHHbIC BO31CHCTBHUS HA
npupoay», «BamHenIue HCTOYHUKH
3arpsi3HeHUs BO31yXa U TPYHTOBBIX
BOI», «IlouBa - BaskHelIasa
cocTaBjsgoas ouocpepobr», «PakTOPbI
nerpajgauuu no4sy», «llapHuxkoBbii

A dexT», «PaKTOPHI PAAMOAKTHBHOIO
3arpsisHeHus Onocdepon>; Kpacnas
KHUTra P®, n300paxkeHus oxpaHsaeMbIX
BH/I0B PACTCHUH M )KMBOTHBIX

npoodJieMbl.

XapakTepu3oBaTh 0M0C(EPHYIO POJIb
yeJI0BeKa.

I[IpuBOAUTH MPUMEPHI AHTPONOT €HHBIX
u3MeHeHu B Onocdepe.

OueHuBaTh NOCJIEACTBUSA 3aTrPA3HEHUS
BO3/1YUIHOM, BOJHOM Cpebl, U3MEHEHUSA
KJIMMATA, COKPALLICHUS
OmopasHooOpasus.

DopMyJTHPOBATH COOCTBEHHY IO
MO3UIHIO 10 OTHOUIECHHUIO K IJ100aJIbHBIM
U PEerHOHAJBLHBIM 3KOJIOTHYEeCKUM
npodJeMaM, apryMeHTHPOBATH CBOIO
TOYKY 3PEHUs.

Ha3biBaTh NPUYUHBI NOSIBJIEHUS
MPUPOI0OXPAHHON ITUKHU, PACKPBLIBATH
3HAYEHMe Nporpecca /AJsi NpeoaoJIeHus
HKOJIOTHYECKOr0 Kpu3nca

4.8

CocyuiecTBoBaHue
MPUPOABLI
yeJi0BeYecTBa

CocymecTBoBaHMe MPUPOABI U
yesoBeuecTBa. CoxpaneHue
Omopa3HooOpa3us Kak OCHOBA
ycTouuBocTH OMochepnl. OcHoBA
PAllMOHAIBLHOTO YIIPABJIEHUSA
NMPUPOAHBIMH pecypcaMu U UX
HcnoJib3oBanue. JlocTuxeHusi 0M0J10run

W OXPaHa MPUPO/bI.

PackpbiBaTh cogepxaHue TEPMHUHOB U
MOHATHH: PALIMOHAJILHOE
MPUPOAOI0JIb30BaAHNE, YCTOUYMBOE
pa3BuTHE, KOIBOJIIOLHUS.
Xapakrepu30BaTh PallMOHAJIBHOE
HUCI0JIb30BAHNE IPHUPOIHBIX PECypPCOB;
OCHOBHBbIE T0JIOKEHUS KOHIENINH

YCTOHYHMBOI0 Pa3BUTHUA
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/[emoncmpayuu:
Tabauyvt u cxemwvi: «buocdepa u
YeJI0BeK)

HNToro yacos no reme 9
Pe3zepBHOE Bpemsi 2
OBIIEE KOJIJUYECTBO 34
YACOB I10
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