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NNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma no yueGHOMY mipeamety "buonorus" (manee - OM0OI0THS) HA YPOBHE CPETHETO
obmiero obpaszoBanus pazpaboranHa Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 Ne 273-D3
«O6 obOpazoBanuu B Poccuiickoii ®deneparun», ®@I'OC COO, KoHuenuuu mpernogaBaHUs
yueOHoro npenMera «buOJOTHs» U OCHOBHBIX MOJOXEHUH (eaepanbHON paboyel mporpamMmbl
BOCIIMTAHUS.

VYuebubiii npeamer «buonorus» yrayO6nénHoro ypoBHs wusydenus (10-11 kmaccer)
SIBJIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcTecTBeHHO-HaydHbIE MPEAMETHI.
Cornacno mnonoxkenusim PI'OC COO mnpodunbHble ydyeOHBIE NpPEAMETHI, H3ydacMmble Ha
yIIIyOJIEHHOM YPOBHE, SIBJISIFOTCSI criocoOoM auddepeHimaniu o0y4eHrsl Ha YPOBHE CpPEIHETO
ob1iero o0pa3oBaHUs M MPU3BAHbI 00ECTIEUUTH MPEEMCTBEHHOCTh MEXJIY OCHOBHBIM OOIINM,
CpeIHUM OOIIMM, CpPEeIHUM Mpo(ecCHOHATBbHBIM U BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbIif U3 3TUX y4eOHBIX MPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MMPHUOPUTETHOE PEIICHUE
o0pa30BaTeNbHBIX, BOCIIUTATENIbHBIX U Pa3BUBAIOIIMX 3a/a4, CBSI3aHHBIX C MpodopUeHTaIHeH
oOyyaromuxcs M CTUMYJIMPOBAaHHEM HHTEpeca K KOHKPETHOW 00JacTh Hay4yHOTO 3HaHUS,
CBSI3aHHOTO C OWOJIOTHEH, MEIUIIMHOM, DKOJIOTHEH, TICHMXOJOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma mo yuebHOMy mipenmery "buosorus" maét mpeacraBiieHHE O IS U 3a/1adax
u3yueHus yueoHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE, ONpeieNseT 00s3aTeIbHOe
(VHBapuaHTHOE) TpPEAMETHOE COJAEpKaHHEe, €ro CTPYKTypUpOBaHHME MO pas3jiesiaM U Temawm,
pacripeielieHue 10 Ki1accaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUEeHUs yueOHOro MaTepuaa
C Yy4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOro mpoliecca,
BO3PACTHBIX 0coOeHHOCTeH olyuwaromuxca. B mporpamme mo OMoJoruMM peanu30BaH MPHHLUI
MIPEEeMCTBEHHOCTH C HW3y4YeHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pazoBaHus,
Omaromaps 4eMy IpPOCMaTpHBAETCs  HAMpPABIECHHOCTb HA  MOCIEAYIOIIee  pa3BUTHE
OMOJIOTMYECKUX 3HAHWW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, HKOJOTUUECKOTO0 MBIIUICHHS, TPEACTaBICHUN O 3I0pOBOM 00pa3e >KU3HH, Ha
BOCIIMTaHHE OEpeKHOTO OTHOLIEHHsI K OKpy)Karolled mnpupoiHoi cpere. B mporpamme mo
OMOJIOTUHM TaK)Ke IOKa3aHbl BO3MOXKHOCTH ydeOHOro mnpeamera «buonorus»y B peanuszanuu
tpeboBanuii ®I'OC COO Kk 1IaHUPYEMBIM JUYHOCTHBIM, METANPEIMETHBIM U HPEIMETHBIM
pesyabTataM oOy4deHHs U B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-II03HABATEIbHOMN
NEeSTeIbHOCTH OOYyYaloluXcs MO OCBOEHHUIO COAEpX aHHs OHOJOrHYecKoro oOpa3oBaHMsS Ha
YpOBHE CpeHero o01ero oopazoBaHusl.

VYueOusblii npeamer «buonorus» Ha YpoBHE cpeaHero ooumiero oOpa3zoBaHHs 3aBepllacT
Ouosiornueckoe o0Opa3oBaHUe B IIKOJIE M OPUCHTUPOBAH HA pacIIUpEHHUE U yriayOsieHue 3HaHUM
o0ydJarommxcsi O JKWUBOW TMPHUPOJIC, OCHOBAX MOJICKYJIIPHONH H KJIETOYHON OHOJIOTHH,
SMOPHOJIOTUN U OWOJIOTHM Pa3BUTHS, TC€HETHUKH, CEJCKIMH, OMOTEXHOJOIHH, 3BOJIOIMOHHOTO
YUEHHUS U IKOJIOTHH.

Nzyuenne yuebHoro npeamera «buonorusy Ha yriyOieHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOYy4YalomuXcsl K IMOCIEAYIOIMEeMy MOJyYeHHI0 OMOJOTrH4ecKoro oOpa3oBaHHUs B
By3aX U OpPraHU3aLUSAX CpelHEero NpodeccuoHanbHOro oopazoBaHus. OCHOBY €ro coaepiKaHUs
COCTaBJISIET CUCTEMa OHMOJOTMYECKMX 3HAHWM, MOJIYYEHHBIX MPH H3YyYEHUU OO0yYarolmMMHCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3/lejoB OHWOJIOTMM Ha YpOBHE OCHOBHOIO OOIIEro
oOpaszoBanusl, B 10—11 kitaccax 3Tv 3HaHUA MOIYYarOT pa3BUTHE. Tak, pacIIUPEeHbI U YIITyOJIeHbI
OMOJIOTHYECKUE 3HAHUS O PACTEHMSX, KHBOTHBIX, rpubax, OakTepusX, OpraHU3Me YeJIOBEKa,
OOIIMX 3aKOHOMEPHOCTSIX JKU3HHU, JOIMOJIHUTENBHO BKIIIOUEHBl OHOJOTUYECKUE CBEACHUS
IIPUKJIAJHOTO M TOMCKOBOIO XapakTepa, KOTOPbIE MOXKHO HCIOJIb30BaThb KaK OPUEHTUDPBI IS
nocneayrouero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOLIMMHU 3HAHUSAMHU, MTOJyYEHHBIMU O0YYarOIIUMUCS MPU U3yYeHUH (PU3MKH, XUMUH,
reorpaduy U MaTEMATHUKH.



Crpykrypa mporpamMmbl 10 ydeOHOMY mpeameTy "buomorusa" oTpakaeT CHUCTEMHO-
YPOBHEBBII M 3BOJIOIHOHHBIM MOAXOJbI K H3yueHUto Ouosioruu. CorjlacHO MM, H3y4aroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTE€pPHBIE JIJISl )KMUBBIX CUCTEM Pa3HOTO YPOBHS OpraHu3alui,
ABOJIIOIIMM OPraHMYecKOoro Mupa Ha 3emjie, COXpaHEHHUs OWOJIOTMYECKOro pa3zHoOoOpasus
wianetel. Tak, B 10 kimacce u3ydaroTcs OCHOBBI MOJEKYJISIPHOM M KIIETOYHOW OHOIIOTHH,
SMOPHUOJIOTUN U OMOJIOTUU Pa3BUTHSI, TEHETUKH U CEJIEKIIMH, OMOTEXHOJIOTMH U CUHTETUYECKOM
OMOJIOTHH, aKTyallM3UPYIOTCS 3HAHHUS OOy4arolmuxcs Mo OOTaHWKE, 300JI0TUH, AHATOMUH,
¢dbusmonorun venoBeka. B 11 kimacce u3ydaroTCsl SBOJIOIMOHHOE YYCHUE, OCHOBBI DKOJIOTHU H
ydeHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH 00€CIEUYNUTh OCBOCHHE OO0YYaIOIIUMHUCS
OMOJIOTHMYECKUX TEOpUH M 3aKOHOB, WJACH, MNPHUHIMIIOB M TMPaBHI, JEKAIMX B OCHOBE
COBPEMEHHOW €CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa, 3HAHUW O CTPOCHHU, MHOTO00pa3uH U
OCOOCHHOCTSIX KJIETKHM, OpraHu3Ma, MOMYJISIUH, OWOIICHO03a, SKOCHUCTEMbBI, O BBIIAIOIIUXCS
HayYHBIX JOCTWKEHHUSAX, COBPEMEHHBIX HCCIEAOBAHUSIX B OHOJIOTHH, TPUKIAIHBIX acCTEKTax
OuMoNOrHuecKux 3HaHWUU. [[s1 pa3BUTHS U MOAJEpKaHUS MHTEepeca OOyYaroImUXCsl K OHOIOTHH
Hapsly CO 3HAYUTENIbHBIM 00bEMOM TEOPETHUECKOI0 MaTepuania B COAEpKaHUH MPOrPaMMBI I10
OMOJIOTHH TIPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS W PA3BUTHS TOW WU WHOU
oOnact OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOE€KHBIX YUEHBIX B PELICHHE BaKHEUIINX
OMOJIOTUYECKUX U HKOJIOTHUECKUX MPOOIEM.

enb uzyuenus: yuebHoro npenmera «buonorus» Ha yriayOnEHHOM ypOBHE — OBJIJICHHUE
00ydJarolUMUCs 3HAHUSIMU O CTPYKTYPHO-(QYHKIIMOHAIHHONH OpraHM3alli >KUBBIX CHCTEM
pa3HOro paHra v NpuoOpeTeHrne yMEHHI MCIOIb30BaTh 3TU 3HaHMS B (OPMUPOBAHUN HHTEpEca
K ompeaenéHHoN o0nacTu MpodeCCHOHATBHON NeATETbHOCTH, CBSA3aHHON ¢ OMOJIOTHEH, WIN K
BbIOOPY YueOHOT0 3aBe/IeHUs JJIsl IPOAOIKEHUST OMOJI0rHYecKoro o0pa3oBaHusl.

JlocTikeHue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha yrayOinEHHOM ypoOBHE
o0ecrneunBaeTcs pelieHueM CIeIYOMUX 3a/1ay:

OCBOCHHE  OOYYalOIIMMHUCS  CHUCTEMbl OHOJIOTMUECKMX 3HaHU: 00  OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHIEMIHUSAX, TUIOTe3axX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IpaBHIIaX,
COCTABJISIIOLIMX  COBPEMEHHYIO €CTECTBEHHO-HAyUYHYIO KapTHHY MHUpPA; O CTPOCHUH,
MHOT000pa3ui U OCOOEHHOCTSAX OMOJIOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOMYJsus, BU/,
ouoreorieHo3, Ouocdepa); O BBLAAIOIMIUXCS OTKPHITHSIX M COBPEMEHHBIX HCCIICJIOBAHHUAX B
OMOJIOTHH;

O3HAaKOMJIEHHE  OOydYalIIuUXcs ¢  METOJaMH  TO3HaHUS  JKUBOM  TPHUPOJBIL:
HCCIIEIOBATEIbCKUMU METOAaMH OMOJIOTMYECKUX HayK (MOJIEKYJISIPHOM M KJIETOYHON OMOJIOTHuH,
AMOPHUOJIOTUN ¥ OMOJIOTUU PA3BUTHSI, TCHETUKH U CEJICKIIMH, OMOTEXHOJIOTHH U CUHTETUYECKOM
OMOJNIOTHM,  MAaJCOHTOJIOTUH, SKOJOTMHM); METOJAaMHU  CAMOCTOSATEIBHOIO  MPOBEACHUSA
OMOJIOTMUECKUX WCCIIEJIOBaHU B JlabopaTopuu M B Tpupoje (HaOIroAeHHe, W3MEpeHue,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBNIAJICHHE OOYYAIOUIMMHUCS YMEHUSMHU: CAMOCTOATEIHHO HAaXOJIUTh, aHAIM3UPOBATh U
UCIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIUIO; MOIb30BATHCS OMOIOTHUECKON TEPMUHOIOTHEH 1
CUMBOJIMKON; yCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJIOTHHM U  COIUAIBHO-
SKOHOMHUYECKUMHU M HKOJIOTMYECKUMHU MpoOJIeMaMH YeJIOBEYECTBA; OICHMBATh IOCIEICTBHS
CBOEH JIeATETBHOCTH IO OTHOILICHHMIO K OKpY’KaIolled NPUPOAHON cpefe, COOCTBEHHOMY
3I0POBBI0O U 3/I0POBBIO  OKPYXAIOUIMX JItoJel; OOOCHOBBIBaTH W  COOJIIOJIaTh  MEpPHI
npodunakTuki WHQPEKIIMOHHBIX 3a00JIeBaHMiA, MpaBuila TOBEICHUS B MPUPOJIE U OOecTeueHUs
0e30MmacHOCTH COOCTBEHHOM >KM3HENEATENIbHOCTH B UPE3BBIUYANWHBIX CUTYAIUSIX MPUPOJHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIC HAyYHBIE OTKPBITHS B 001acTH
OMOJIOTHH;

pa3BUTHE y OO0YYAIOMINXCS WHTEIUIEKTYyallbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B Mpoiiecce
3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBITUSIMH W COBPEMEHHBIMH HCCIICIOBAHUSIMH B OHMOJIOTHH,
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pemaeMbpIMi €10 MpoOJieMaMH, METOJO0JIOrHel OMOJIOrMYECKOro HCCIeI0BaHUs, MPOBEICHUS
OKCIICPUMEHTAIBHBIX ~ WCCIICOBAHMA, peImeHus OWOJOTHUECKUX 3a/a4, MOJCITHPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIUTaHHE y OOyYAIOMIMXCS IIEHHOCTHOTO OTHOIICHHUS K JKUBOW MPHUPOJE B IEJIOM U K
OTACTbHBIM €€ O00beKTaM U SBICHUSAM; (HOpPMUPOBAHHME SKOJOTMYECKOW, TI'eHETHYECKOi
IPaMOTHOCTH, OOIIel KyJbTyphl MOBEICHHS B IPHPOJE; MHTETPAIMH ECTECTBEHHO-HAYYHBIX
3HAHUI;

nproOpereHre 00yJaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM TPUPOIOTIOIH30BAHUT
(cobmroneHne mpaBWJI TOBEJCHUS B NPUPOZAE, OXpPaHbl BHUIOB, 3KOCHUCTEM, Ouochepsl),
COXPAaHEHHWU COOCTBEHHOI'O 370POBbSl U 3J0POBbSI OKPYXAOMIMX JtoJed (COoOMoAeHUsT Mep
npopuIakTUK ~ 3a0ojeBaHui, oOecrieyeHHe  O€30MAaCHOCTH  KM3HEICSATEIBHOCTH B
Ype3BBIUANHBIX CHTYAIUsIX TMPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOIB30BaHUS
OMOJIOTUYECKUX 3HAHUI U YMEHUH B MOBCETHEBHOM JKHU3HU;

CO3JIaHWE YCIIOBHH JJII OCO3HAHHOTO BBIOOpa OOYYArOIIMMUCS —WHIWBUAYATbHON
00pa3oBaTeIbHOM  TPAeKTOPUH, CIIOCOOCTBYIOIIEH TMOCIEAYIOUIEeMy Mpo(hecCHOHATEHOMY
CaMOOTIPEICIICHUIO, B COOTBETCTBHUH C HWHIWBUAYyAIbHBIMH WHTEPECAMH W MOTPEOHOCTIMHU
peruoHa.

OOmiee 4uCIO 4YacoB, OTBEACHHBIX Ha M3y4YeHHE OMOJIOTMM Ha YTIIyOJIEGHHOM YpOBHE
cpenHero o6mero oOpa3oBanwusi, coctaBiseT 204 waca: B 10 xmacce — 102 gaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 gaca B HEACIIO).

Ot0op oOpraHu3alMoOHHBIX  (GOPM, METOJOB M CpPeACTB OOy4yeHHs OuOJOrHH
OCYIIECTBIISIETCS C YUETOM CHenM(UKHA ero COAep KaHUs W HANpPaBICHHOCTH Ha MPOJOIKECHUE
Ouosornueckoro oOpa3oBaHUS B OpPraHU3ALMAX CPEAHEro Mpo(ecCHOHAIBHOTO M BBICIIETO
oOpazoBaHwUs.

OO0s3aTenbHBIM yCIOBHEM NPU 0O0y4eHUHM OMOJOrMH Ha YriIyOJEHHOM YpOBHE SIBISIETCS
MpOBEACHUE JAa0OpPaTOPHBIX U MpakTHueckux pabor. Takke ydacthe OOydYarOIIUXCS B
BBIMIOJIHEHUM  TMPOEKTHBIX U y4eOHO-HCCIIEOBAaTENbCKUX paboT, TeMaTHKa KOTOPBIX
OTIPEJIENIICTCSl YYUTEIIEM Ha OCHOBE HWMEIOIIUXCS MaTepPHaIbHO-TEXHHYECKUX pPECypcoB U
MECTHBIX IPUPOIHBIX YCIOBHI.



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IpOrpaMMbl, BBIIEICHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyaapcTBeHHOM utorooit arrectanuu (I'A).

Tema 1. Brnosorus kak Hayka

CoBpemeHHas OMOJIOTHSI — KOMIUIEKCHas Hayka. KpaTkas ucTopusi pa3BUTHs OHMOJIOTHH.
buonornueckne HaykM W W3y4aeMmble MMH MpoOiembl. DyHIaMEHTANbHbBIE, MPUKIAJHBIE H
MOMCKOBBIE HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HayeHue OuoJorMM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTHHBI
mupa. IIpodeccun, cBs3anHBIE ¢ OuosorHel. 3HauyeHWE OHOJOTMM B TPAKTHYECKOM
NESITEIbHOCTH 4YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO3SIMCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
MIPUPOJBI.

JdeMoHcTpanun

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnet, XK. b. Jlamapk, Y. Jlapsun, V. I'apsei, I'.
Mennens, B. 1. Bepuanckui, W. II. IlaBnos, M. . Meunuxkos, H. . Basunos, H. B.
Tumodees-Pecosckuii, Jlx. Yorcon, @. Kpuk, /1. K. benses.

Tabmumpt 1 cxembl: «CBsi3p OMOJOTHH C APYTUMHU Haykamm», «CuctemMa OMOIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U UX H3YUYE€HHUE

XuBble cuctembl Kak NpeaMeT u3ydeHus ouonoruu. CBONCTBA KUBBIX CHCTEM: €IUHCTBO
XMMHMUYECKOTO COCTaBa, MAMCKPETHOCTb M LEJIOCTHOCTh, CJOXHOCTh M YIOPSIOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb, = CaMOOpPraHU3allMs, CaMOBOCIPOM3BEACHHUE,  Pa3apaKUMOCTh,
MU3MEHYMBOCTb, POCT U pa3BUTHE.

YpoBHH OpraHu3alud KUBBIX CHCTEM: MOJICKYJISIPHBINA, KJIETOYHBIM, TKaHEBBIH,
OpraHu3MEHHBIMH, MOIYJISIUHOHHO-BUI0BOM, HKOCUCTEMHBIN (OMOTCOIICHOTUYECKHH ),
o6uocdepusiii. Ilponeccsl, npoucxondiye B XKUBbIX cucTeMax. OCHOBHBIE MPU3HAKU YKUBOTO.
Kuznp kak (opma cymiecTBOBaHUS MaTepuu. Hayku, n3ydaromye *KUBbIE CUCTEMBbl HA Pa3HBIX
YPOBHSIX OpraHHU3aLUH.

W3yuenune xuBbIX cucteM. MeToapl Ouonorndeckoi Hayku. HaGmiomenue, maMepenue,
JKCIIEPUMEHT, CUCTeMaTu3alus, wMeTtaaHann3. [loHATHE O 3aBUCUMOM W HE3aBUCHUMOM
nepemeHHoil. IDmanupoBanue bskcnepuMeHrta. I[locraHoBka u mpoBepka runores. Hyiesas
runote3a. [TonsTie BoIOOpKH U €€ nocToBepHOCTh. Pa3dpoc B Gmonornueckux naHHbIX. OLeHka
JIOCTOBEPHOCTH IOJyUYEHHBIX pe3ysbTaToB. IIpUunHbBl UCKaXXKEHUs PE3YJIbTaTOB IKCIEPHUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmupsr u cxembl: «OCHOBHBIE TpPU3HAKH JKU3HWY», «bHoJOrMueckue cucreMbly,
«CBolicTBa )KMBOW MaTepumn», « Y pOBHU OpraHU3alMK KUBOW NpUpoabD», «CTpOEHHE >KMBOTHOU
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOIO  OpPraHU3May,
«buoreonenos», «buochepa», «MeToabl U3yUEHUS )KUBOH TPUPOIBD».

O6opynoBanue: 1a00paTOpHOE 000PYAOBAHKE JIJIsl TPOBEICHUS HAOIOICHU, N3MEPECHH,
9KCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30BaHME pa3IUYHBIX METOJAOB NPU H3YYEHUH KUBBIX
CUCTEM.

Tema 3. buosorust KieTku

Krnetka — cTpykTypHO-(yHKIIMOHATBHAS €IUHUIA XKUBOTO. VICTOPUS OTKPBHITHS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illnetinen, P. Bupxos).
OCHOBHBI€E OJI0KEHUSI COBPEMEHHON KJIETOYHON TEOPHUH.



MeTtoabl MOJEKYJISIpHOW M KIETOYHOM OMOJIOTMH: MHKPOCKOIUS, XpoMmaTorpadus,
anekTpodopes, MeToa  MeEUYeHbIX aToMoB, auddepeHnnaTbHOe  IIEHTPU(PYTHpPOBaHUE,
KyJIbTUBUPOBAHUE KICTOK. M3yueHue QukcuposanHvix Kiemox. DIEKTPOHHAs MHUKPOCKOIHSL.
Kounghoxanvnasn muxpockonus. Bumanvhoe (npuscuznennoe) usyyeHue Kiemox.

JdeMoHcTpanun

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuupl 1 cxembl: «CBETOBOW MMKPOCKOI», «DJIEKTPOHHBIMH MHKpOCKOm», «McTopus
Pa3BUTHUSL METOJIOB MUKPOCKOITHI.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPONpEnapaTbl pacTUTENbHBIX, KUBOTHBIX H
OaKTepHAIBHBIX KIIETOK.

IIpakTnyeckass padora «l3yueHne MeTOJOB KIETOYHOH Ouonoruu (xpomarorpadus,
anektpodopes, mubdepennmansaoe nenTpudyruposanue, [ILIP)».

Tema 4. Xumnueckasi Opranu3anusi KJIeTKH

XUMUYECKUIN COCTaB KJIETKH. MaKpo-, MUKPO- M yJIbTPaMUKpPO3JIEeMEeHThI. Bosia u €€ poib
KaK pacTBOPUTENS, peareHTa, y4YacTHE€ B CTPYKTYPUPOBaHMM KIETKH, TEIUIOPETYJIALUH.
MuHepasnbHble BEllecTBa KJIETKU, UX Onojorudeckas poiyib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KiIeTKU. buonorndeckue nonuMepsl. benkn. AMUHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTypbl OenkoBOM Mosekyinbl. IlepBuunas cTpykTypa Oenka, MenTHIHAs
CBsI3b. BTOpHuHasi, TpeTuuHas, YeTBEpTHUYHAs CTPYKTyphl. [lenarypaumsa. CoiicTBa OenkoB.
Knaccudukanus 6enkos. bruonornueckune GpyHKIuu 0enKkoB. [lpuonui.

VYraeBoasl. MoHOcaxapuabl, AuWcCaxapubl, OJIMrocaxapuibl M monucaxapuisl. OOmumit
IUIaH CTPOEHUs U (U3MKO-XUMUYECKHE CBOWMCTBAa YTIJIEBOMOB. buonormyeckue QyHKIMU
YTJIEBOJIOB.

Jlununel.  TunpodunsHO-ruapodobHble  cBoiicTBa.  Kiaccuduxamuss — ITunuaos.
Tpurauuepusl, Gochoaunuasl, BOCKH, cTepouibl. buonorndeckue Gpynkiun aunuaoB. O6mue
CBOMcTBa OMOJOrMUEeCKMX MeMOpaH — TeKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIyIPOHUIIAEMOCT.

Hyxnennoseie xucnotsl. JJHK u PHK. Crpoenune HyknenmHoBbIX KuCIOT. HykneoTuusl.
[Mpuniun kommnementapuoctu. [lpasuno Yapradda. Crpyxrypa JHK — nBoitHas crnmpais.
Mectonaxoxaenue u ouonornueckue pynkuuu JJHK. Bunst PHK. ®ynkunn PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsa3u B Mosiekyine AT®. buonoruueckue
¢byakmmn  AT®. BoccraHoBiICHHBIE TEPEHOCUYMKH, UX (QYHKIOHH B KIETKe. /JIpyeue
HYKIeo3uompugocgamol (HT®).CexkBeHNpPOBaHUE JIHK. Memoowi 2eHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouosiorusi: OMOXUMHYECKHE U OMO(PHU3MUECKUE HCCIIEIOBAHUS COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekyn. Mooeruposanue cmpykmypsvl u  @yHKyui
buomonexyn u ux komniekcos. Komnviomepnwitli Ouzaun u opeaHuyecKull cunmes 6UOMONEKY U
UX HenpuUpOOHbIX AHATI0208.

JdeMoHcTpanun

[Toptpertsr: JI. [lonunr, [x. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
IIpy3unep.

Huarpammsbl:  «PacnipeneneHne XUMHUYECKHMX OSJIEMEHTOB B  HEXKHBOM  MPHUPOJIE»,
«Pacnipenenenne XuMH4YECKUX IEMEHTOB B )KMBOW IIPUPOJIEY.

Tabmumpr u cxemsl: «llepuoamdeckass TaOaUIAa XUMUYECKHUX DJIEMEHTOBY», «CTpoeHme
MOJICKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYJbl OeKay,
«CTpYKTYpBl O€IKOBON MOJIEKYIbD», «CTpOCHHE MOJIEKYJ yTIaeBOAOB», «CTPOCHHE MOJEKYII
mununoBy», «HykienHoBsle KUCIOTHD, «CTpoeHHe MOJIEKYIIbl ATD».

O6opynoBaHue: XUMUYECKas 1IOCY1a U 000pYyI0BaHHE.

JlaGopaTopHas pa6ora «O6HapykeHue OEIKOB C IOMOIIbIO KAUECTBEHHBIX PEaKIUil».



JlabopaTopnas paGora «/ccienoBanne HyKIEMHOBBIX KHCIIOT, BBIJEJIIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne n pyHKIMH KJIETKH

Tunsl KJIETOK: 3yKapHOTHYecKass M Mpokapuotuyeckas. CTpyKTypHO-(QYHKIIMOHAIbHbBIE
00pa3oBaHMsI KIETKH.

CtpoeHne MpOKapUOTHUYECKOW KJIETKU. KreTounas creHka OakTepuil W apXei.
OcoOeHHOCTH CTPOEHUS TeTepoTpo(HON U aBTOTPOGHON NMPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OUOIIEHO3aX.

Crpoenue u (yHKIMOHMPOBAHUE dyKapHoTHUYecKoW KieTkH. [lnmasmarndeckas meMOpaHa
(urazmanemma).  CTpyKTypa TUIa3MaTHYecKO MeMOpaHbl. TpaHCOpPT BeEIIECTB  4Yepes
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIN (Iuddy3us, oOneryénHas nupys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBINA aKTUBHBIN TpaHcnopt). [lomymponunaemocts memOpanbsl. Paborta
HaATPHUI-KaJIMEeBOro Hacoca. DHAOIMTO3: MUHOLMTO3, paronnTo3. Dk301uuTo3. Kierounas creHka.
CtpykTypa u QyHKIIMH KJIECTOUYHON CTCHKU PaCTEHUH, TPHOOB.

[uromnaszma. Iluto3ons. Ilutockener. JBwkeHue unurtomnazMel. OpraHoubl KIETKH.
OnHomeMOpaHHBIE OPraHOWBI KJIETKH: dHIorutazMatudeckas cetb (JI1C), ammapar [ombmxw,
JIM30COMBI, UX CTpoeHHe M (yHKIMH. B3anuMocBA3b OAHOMEMOpPAaHHBIX OPraHOMJIOB KIIETKH.
Crpoenue rpaHylnsapHOropeTuKyinyma. Mexanusm wuanpasnenus 6enkos 6 OIIC. Cunrtes
pacTBopuMbIX  OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. Imamkuit  (arpaHyJsipHBbIi)
sHOIUIa3MaTHuecKuil peTukyinyM. CekperopHas ¢ynkuus anmapata ['ombmxu. Moouguxayus
benxoe 6 annapame I onvoocu. Copmuposeka benxos 6 annapame I 01602 cu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pacturenbHbIX KileToK. Kirerounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMABI KJIETKH: MHUTOXOHJAPHM, IUIACTHIBL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumobuocenes (K.C. Mepeaxckosckui, JI. Mapeynuc). CTpoeHue u
GyHKIMHM MHUTOXOHIpUH U mactui. [lepBUuyHBlE, BTOPUYHBIE U CIIOKHBIC IUIACTH]IBI
(OTOCUHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEHKOIUIACThl  BBICIIUX

pacTeHun.
HememOpanubie opraHouibl kieTkd CTpoeHHe ¥ (YHKIMA HEMEMOpPAHHBIX OPraHOUJIOB
KIICTKHU. PuGocomsi. IIpomesicymounvie Qunramenmol. MukpoduiaMeHTHI.

Axmunogvlemukpoguiamenmol. MBpIILIEUHbIE KIETKH. AKMUHOGble KOMNOHEHMbl HEeMblULeUHbIX
ka1emok. MukpotpyOouku. Knetounsiii nientp. CTpoeHne U IBUKEHUE KT'YTUKOB M PECHHYEK.
MuxkpoTpyOouku nutoruiasMel. LleHTpuons. benku, accoyuuposannvle ¢ Mukpoguiamenmamu u
Mukpompyboukamu. MomopHuvie benxu.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIUla3Ma, SAPBIIIKA, UX CTPOCHHE U (PYHKIIHU.
SnepHblii 6enkoBBI MaTpukc. IIpocTpaHCTBEHHOE pPaACMONOKEHHE XPOMOCOM B MHTEp(a3HOM
aape. dyxpomamun u 2emepoxpomamun. benku XpoMaTHHA — THCTOHBL. J[unamuxa s0epHoOl
0bonouku 6 mumose. HA0epHbviti mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAasT  XapaKTEpUCTUKAa  KIETOK  JYKapHOT
(pacTUTEeNnBHOM, )KUBOTHOH, TPHOHOI).

JdeMoHcTpanumn

IToptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmunpel u cxembl: «CTpoeHHE HYKapUOTHYECKOH KiIeTkn», «CTpoeHHe MKUBOTHOMN
KIETKN», «CTpOeHUE pacTUTEIbHOU KIIETKN», «CTpoeHne MUTOXOHAPUN», «Sapo», «CtpoeHue
MIPOKAPHUOTUYECKON KIIETKID.

OO6opynoBaHue: CBETOBOM MMKpPOCKOI, MHKpONpenapaTbl pPacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOTpenapaTbl 0aKTepralbHbIX KIETOK.

JlabopaTopHasi padora «/3ydeHne cTpoeHUs KIETOK Pa3IMUHBbIX OPIraHU3MOBY.

IIpakTuyeckas padora «l3ydyeHue cBOICTB KJIETOUHON MeMOpaHbI».

JlabopaTopHas padora «lccnenoBaHue miuasMosid3a U JI€IUIa3MOJIN3a B PACTUTEIBHBIX
KIIETKaX».



IIpakTuyeckas padora «M3yueHue ABMKEHUS HUTOIUIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB U NpeBpallleHNe YJHEPIUM B KJIeTKe

AcCUMMIIAIMSA ¥ AUCCUMIISIUS — JBE CTOPOHBI MeTabonu3Mma. Tumbl oOMeHa BEIECTB:
aBTOTpO(pHBIH U  rerepoTpodHbI. VYyacTHe KucIopoJa B OOMEHHBIX  Ipolieccax.
OHepreruyeckoe oOecrieyeHne KiIeTKu: mpeBpameHne AT® B  0OMEHHBIX Mpoleccax.
depMeHTaTUBHBI XapaKkTep peakUui KIeTOYHOro Merabonusma. DepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHusM jeictBui. Kodepmentsl. OTianumst (epMEHTOB OT HEOPraHUYECKHUX
KaTajau3aTopoB.  benku-akTUBaTOpsl M O€JIKU-MHTUOUTOPHL.  3aBUCHUMOCTH  CKOPOCTH
(hepMEHTATUBHBIX PEAKIINI OT pa3NTUYHBIX (PAKTOPOB.

[lepBrUuHBI CHHTE3 OpraHUYECKHUX BeEHIECTB B KieTke. DoToCUHTE3. AHOKCuceHHblu U
oxkcuzenuvllti  pomocunmes 'y obaxmepuii. Ceemocobuparowjue nueMenmsl U NUSMEHMbl
peaxkyuonnoz2o yermpa. Ponp XjoporsactoB B npouecce ¢orocuHTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cs, Cyp. u CAM-munwr ¢pomocunmesa. IIpogyKTUBHOCTh (hOTOCHUHTE3A.
Bnusinue paznuysbix GpakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHHEe (OTOCUHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUDUIUPYIOIIUE
OakTepuu, xene300aKTepuu, cepodaKkTepru, BOAOPOIHbIE OaKTEpHH. 3HAYCHHUE XEMOCHHTE3a.

AHaspoOHbIe opraHu3Mbl. Busabl 6poxkenus. IIpogyKTel OpokeHHs M MX HUCHOJIb30BAHUE
YeNoBEeKOM. AHa’pOOHBIE MHUKpPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAMTEIH
Oose3Hei.

AdpoOHBIE OpraHM3MBI. JTalbl JHEpreTudeckoro ooOmeHa. [loAroTOBUTENBHBIA ATar.
I'mukonu3 — 6eCKUCIOPOIHOE pacUIeTIICHUE TIIFOKO3BI.

buonoruueckoe okucieHue, UM KIETOYHOE JbIXxaHue. Poib MUTOXOHApPUI B mpolreccax
Oouonoruueckoro okucieHus. Lukmuueckue peakiuu. OxucnutensHoe (ochopuarpoBaHue.
Onepeuss membpannozo epaouenma npomonos. Cunmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro MyTHM OOMEHa BELIECTB Mepell aHa’pOOHBIM.
O} heKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JdeMoHcTpanun

[Toprpetsr: Ixk. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Dnrensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpr u cxeMbl: «DoTOoCHHTE3», «IJHEpPreTHUeckuii oOMeH», «bmocuHTe3 Oernkay,
«Ctpoenue pepmMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOI MUKPOCKOI, 000pyA0BaHUE AJisl IPUTOTOBIECHUS TOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JladbopaTopnasi pabGora «M3yueHune KaTaIUTHYECKOW aKTUBHOCTH ¢epMeHTOB (Ha
MpUMEpPE aMUIIa3bl UM KAaTalasbl)».

JladbopaTopnasi pab6ora «lV3ydenue (EpMEHTATHBHOTO pACHICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIIETKAX.

JladopaTopnasi padora «CpaBHEHHE TTPOIIECCOB (POTOCUHTE3A U XEMOCHUHTE3a».

JlaGopaTopHas pa6ora «CpaBHEHHE POLIECCOB OPOKEHUS U JABIXaHHSD.

Tema 7. HaciencrBeHHasi MH(pOpMalUs U peau3anus eé B KIeTKe

Peakiuu mMarpuyHoro cuutesa. [IpyHIIMI KOMIJIEMEHTAPHOCTH B PEAKIMSIX MATPUUYHOIO
cuHTe3a. Peanmzanus HacieactBeHHoW wHMopmaruu. ['eHEeTHYeCKWid KOJ, €ro CBOWMCTBA.
Tpanckpuniuss — marpuunblii cuate3 PHK. TlpuHumnel TpaHCKpUNIMU: KOMILIEMEHTAPHOCTb,
aHTHUIAPAIJIEIBHOCTh, aCUMMeTpUuHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckot
knemxke. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yuactue TpancnopTHbix PHK B GuocunTe3e Oenka. YcmoBus
6uocuntesa Oenka. KogupoBanue aMuHokucnoT. Posib pubocom B GuocuHTe3e Oenka.

Coepemennvie npedcmasgnenus o cmpoeHuu cenog. OpraHuszalys TeHoMa y MPOKapuoT U
9YKapHOT. Perymisiuus akTUBHOCTH T€HOB y MpokapuoT. ['umore3a omepona (. XKaxob, XK.



Mano). Moaekynapuvie mexanusmvl dKcnpeccuu 2ewog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsi 2eno. Perymsius 0OMeHHBIX MpolieccoB B KieTke. Kiierounslii romeocTas.

Bupycsl — HekieTounble (OpMBI KU3HU M O0OMUraTHbIe mapa3uTbl. CTpOEHUE MPOCTHIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKuzmnemnwviti yuxn JIHK-codepoicawjux
supycoe, PHK-cooepoicawux supycos, bakmepuogazos. Obpamnas mpanHckpunyus, pesepmasa,
unmezpasa.

BupycHble 3a0oneBaHust 4enoBeka, JKMBOTHbIX, pacrenuit. CIIMIA, COVID-19,
colLlMajJbHbIE U MEIUIIUHCKUE TPOOIIEMBI.

buoungopmamuxa: unmeepayus u ananuz oonvuux maccusos («bigdata») cmpykmypHuix
ouonocuyeckux Oannvix. Hanomexmonocuu 6 oOuonocuu u meouyure. Ilpocpammupyemole
@ynxyuu 6enxos. Cnocobwvl 0ocmasKu 1eKkapcms.

JdeMoHcTpanumn

[Hoprpetsr: H. K. Konsios, J. U. iBanoBckuii.

Tabmumprt w  cxemsl: «buocunTes Oenka», «['eHeTmueckuit koa», «Bupycs,
«baktepuodarm».

IIpakTuyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. /Ku3HeHHbIN HUKJ KJIETKHU

Knerounsii mwkmn, ero mepuoanl u peryismus. Muatepdaza m muto3. OcoOeHHOCTH
IpoIeccoB, MpoTekaronmx B uHtepgase. [loaroroska kieTku k jenenuto. Ilpecunrernueckuit
(MOCTMUTOTHUYECKHI), CUHTETMUECKUH M TMOCTCHUHTETUYECKHH (MPEMUTOTUYECKHI) MepUOIbI
UHTEpQasbl.

Marpuunsiii  cunre3 JHK —  permmkanma.  Ilpuamunser permmkamuun — JIHK:
KOMIUIEMEHTAapHOCTb,  ITOJIYyKOHCEPBATUBHBIN  CHHTE3, AaHTUNAPAJJIENBHOCTh. MexaHnu3m
pemmukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TermoMmepbsl U TeloMmepasa.
XpOMOCOMHBII HA0Op KJIETKM — KapHOTHIL. JMIUIOMIHBIA M TarmIouHbI HaOOPbl XPOMOCOM.
I'omonornynsie xpoMocomsl. [1010BBIE XPOMOCOMBL.

Henenue knetkn — MuTo3. CraguM MHUTO3a M NPOUCXOASIIME B HUX Ipouecchl. THIbl
muTo3a. Kaprnokunes u nurokunes. buonornueckoe 3HauyeHre MUTO3a.

Perynauust MUTOTHUYECKOro LHMKIa KieTkd. IIporpammupyemasi kierouHas TuOenp —
arorTo3.

Knerounoe s11po, XpoMOCOMBI, (PyHKIIMOHAIbHASTEHOMUKA. Mexanuzmul npoaughepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas xnemrka» — buoungopmamuyeckue
MoOenu YYHKYUOHUPOBAHUS KIeMKU.

JdeMoHcTpanumn

Tabmuupl u cxempl: «KHM3HEHHBIH LUK KIETKH», «MuTto3», «CTpoeHHEe XpOMOCOM»,
«Pemmukanus JTHK».

ObopynoBaHue: CBETOBOI MHMKpPOCKOI, MHKpompenapaTsl: «MuUTO3 B KJIETKax KOpeIlKa
JTyKay.

JlabopaTopnasi padora «/3ydeHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnas paGora «HaGmoneHne MuTO3a B KJI€TKaX KOHYMKA KOpelIKa Jyka (Ha
TOTOBBIX MUKpOIpenapaTax)y.

Tema 9. CTpoeHue n pyHKIIUM OPraHU3MOB

buonoruueckoe  pazHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHBIC,
MHOTOKJIETOUYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U JKU3HEACATEIbHOCTH OJHOKJIETOYHBIX OpraHW3MOB. bakrepuu,
apxeu, OJTHOKJIETOUHbIE TpUObI, OHOKJIETOYHBIE BOJOPOCIH, ApyTrue NpoTucThl. KonoHuansHbie
OpPTraHU3MBI.

B3anMocBs3p yacTed MHOTOKJIIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl MU CHCTEMBI OPIaHOB.
OpranusM Kak exuHoe 1esoe. 'omeocras.



Txanu pacteHuidl. Tumbl pacTUTENBHBIX TKaHeil: oOpa3oBarenbHasi, IOKPOBHas,
MPOBOASAINIAs, OCHOBHAasA, MexaHuuyeckasd. OCOOCHHOCTH CTPOEHHUS, (PYHKUUN U PacHOIOKEHUS
TKaHEH B OpraHax pacTEHUMN.

TkaHM JKMBOTHBIX M  4YeJOBEKAa. THWIBI JKMBOTHBIX TKaHEH: AIUTEIHAJIBbHAS,
COCIMHUTENbHAs!, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpOeHHUs, (PYHKIMH U pacronoKeHHs
TKaHEH B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BeretaTBHBIE M T€HEPATUBHBIE OpraHbl pacTeHUH. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4esioBeKa. DyHKIIMM OPraHOB M CHCTEM OPIaHOB.

Onopa Tema opranusmoB. Kapkac pacreHuil. CkeneTsl  OAHOKIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII U BHyTpeHHMI ckeneT. CTPOCHHUE U THIIBI COETUHEHUS
KOCTEM.

JIBrokeHne OpraHm3MoB. JIBWDKEHHE OJHOKICTOYHBIX OPTaHM3MOB: amMEOOUIHOE,
KI'YTUKOBO€, PECHUYHOE. JIBM)KEHHME MHOIOKIICTOYHBIX pACTEHMN: TPONU3MBI U HACTHUU.
JIBM>KeHre MHOTOKJIETOUHBIX )KUBOTHBIX U YeJIOBEKa: MblllIeyHast cuctema. Peduexc. CkenerHeie
MBIIIIIBI ¥ UX padoTa.

[Intanne opranusmos. Ilornomenne BOAbI, YIJIEKHUCIOTO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHussMU. IluTaHue >KMBOTHBIX. BHYTpPHUIIOIIOCTHOE M BHYTPUKIETOYHOE IIHILIEBAPEHUE.
[IntaHne NMO3BOHOYHBIX XKMBOTHBIX. OTAENbBI MUIIEBAPUTENBHOIO TpakTa. lIumeBapurenbHbIe
xkenessl. [InieBapurenbHas cucTeMa 4eloBeKa.

Jpixanue oprann3moB. Jlpixanue pacteHuid. [[pixanve sxuBoTHbIX. Juddys3us razos yepes
NoBepXHOCTh KieTkU. KokHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKabepHoe M j€royHoe
NbpIXaHue. JIpIXaHWe TO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. OBOJIOLHMOHHOE YCIIOKHEHUE
CTpPOEHHUs JIETKUX ITO3BOHOYHBIX JKMBOTHBIX. JIbIXaTelbHAs CHCTEMa 4YelloBeKa. MexaHus3m
BEHTWISILIMU JIETKUX Y NITUI U MIEKONUTAIOIUX. Perynauus apixanus. [{pixaTenbHble 00bEMBI.

TpaHcnopT BelEeCTB y OPraHu3MoOB. TpaHCIOPTHBIE CUCTEMBI pacTeHHH. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opradbl. KpoBeHOCHass cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpoBoOOpamieHus. OBOJIIOLMOHHBIE  YCIOXHEHHMSI  CTPOCHHMsSI  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepiua u e€ perynsmus.

Beinenenne y opranusmoB. Belnenenwe y pacrteHunil. BelneneHue 'y  KMBOTHBIX.
CoxpartutenbHble Bakyonu. Opranbl BbieneHus. DuibTpanus, cekpelus H  oOpaTHoOe
BCachIBaHHE KaK MEXaHHU3MbI pabOThl OPraHoB BblJeNeHUsA. CBSA3b MOJOCTH Tejla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON CUCTEMaMU. BpineneHue y MO3BOHOYHBIX KMBOTHBIX M 4YesoBeka. Iloudxwm.
Crpoenue u GpyHKIIMOHUpOBaHUE HeGpoHa. OOpazoBaHWE MOYH Y YEJIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX opraHu3zmMoB. Cropbl OakTepuil u
LUCTHI MPOCTENIINX. 3aluTa Y MHOTOKJIETOUHbIX pacteHnil. Kyrtnkyna. CpencrBa naccuBHOUW U
XUMUYECKOH 3a1uThl. DUTOHIUIBL.

3ammTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [[OKPOBBI M X MPOM3BOIHBIE. 3alIUTa OpraHu3Ma
or Oone3Heil. MMMyHHas cuctema uenoBeka. KieTouHbld M TyMOpajbHBII HUMMYHHTET.
Bpoxnéuuslii u  mpuoOpeTéHHBI  crienu@uueckuii UMMYHHUTET. Teopusi KJIOHAJIbHO-
cenextuBHOro umMmynurera (I1. Dpnux, ®. M. bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3moB. Posib BpOKIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PasgpaxxuMocTe M peryisinuss y OpraHu3MoB. Pa3npaXXxumMocTb y OJHOKIIETOYHBIX
opranu3MoB. Takcucsel. PazapakuMocTe M perynsuus y pacreHuid. PocToBble BemiecTBa M UX
3HAYCHHUE.

HepBHas cucrema u pednexropHas perynsiuus y >KUBOTHbIX. HepBHas cucrema u eé
OTHENbl. DBOJIOLUMOHHOE YCIOXHEHHE CTPOCHHMSI HEPBHOM CHCTEMBI Y JKHMBOTHBIX. OTHENBI
TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiekc u peduiextopHas nyra. besycioBHble u
YCIIOBHBIE PE(IIEKCHI.
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I'yMopanbHast peryisuus W SHIOKPHUHHAs CUCTEMa JKMBOTHBIX M uyesoBeka. JKenessl
SHIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBuE TOpMOHOB. B3amMOCBs3p HEpPBHOH U
SHJIOKpUHHOH cucTeM. ['unoranamo-runogpuzapHas cucrema.

JdeMoHcTpanumn

IToprper: U. I1. I1aBnoB.

Tabmuupsl u cxembl: «OIHOKIETOYHBIE BOJIOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCIH,
«bakrepun», «IIpocreiimme», «OpraHbl LBETKOBBIX pacTeHH», «CHUCTEMBI OpraHOB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TKaHU pacTeHHID»,
«Kopuesbie cucremel», «CrtpoeHue ctelns», «CTpoeHHE JHUCTOBOM MIacTUHKWY, «TKaHU
XKUBOTHBIX», «Ckener uvenmoBeka», «llumeBapurensHas cucrema», «KpoBeHOCHas cucreMay,
«/pixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MbpblleyHas cuctemar,
«BbinenurenbHas cucteMayn, «DHIOKpUHHAs cucrtema», «CtpoeHue MbIIb», «IMMyHUTETY,
«KumeuynononocTtasiey, «CxeMa NUTaHUSA pacTeHuin», «KpoBEeHOCHbBIE CHCTEMBI TO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue runpb», «CTpoeHue niaaHapun», « BHyTpeHHee cTpoeHue 10KIeBOro
yepBs», «HepBHast cucrema pwid», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmbikatomuxcs», «HepBHas cuctema nTuny, «HepBHas cuctema MIIEKONUTAIOUIUXY,
«HepsHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MHUKpPOIpEnapaThl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpoOIIpenapaTsl TKaHEH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN HACEKOMBIX, UTTIOKOKUX, KUBBIE
AK3EMILISIPbl KOMHATHBIX PACTeHUM, repOapuy pacTeHUI pa3HbIX OTEJIOB, BIIaXKHbIE MpENapaThl
KHMBOTHBIX, CKEJIETbl TO3BOHOYHBIX, KOJUIEKLIMU OECIIO3BOHOUHBIX KHBOTHBIX, CKEJIET YEIOBEKa,
o0opynoBaHuEe ISl JIEMOHCTpAallMM IOYBEHHOTO M  BO3AYIIHOTO TIHUTAaHUS PACTCHHIA,
pacuiernyieHus Kpaxmaia M OelkoB ToJ JeiicTBueM  (pepMeHTOB, 0OOpyJOBaHUE IS
JIEMOHCTPALIUU OIBITOB MO U3MEPEHUIO KU3HEHHONW EMKOCTHU JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBYKEHUH, MOJIEIH F'OJIOBHOTO MO3Ta Pa3jINYHbIX KUBOTHBIX.

JlaGoparopnas padora «/3yueHue TkaHel pacTeHUN.

JlabopaTopHas padora «/3yueHne TKaHEN )KMBOTHBIX).

JlaGopaTtopHas padora «/3yueHne opraHoB IBETKOBOTO PACTEHUS.

Tema 10. Pa3MHOXkeHHe 1 pa3BUTHE OPTaHNU3MOB

DopMBI pa3MHOKEHHUSI OPTaHU3MOB: Oecroioe (BKIIIOYasi BEr€TATHBHOE) M TIOJIOBOE. BUIbI
0€ecroJIoro pa3sMHOKEHH: IOYKOBAaHHUE, CIIOPYJIALUS, pparMeHTalus, KIOHUPOBAaHHUE.

[TonoBoe pasmuoxeHue. llonoBeie KieTku, win TrameTbl. Meio3. Craguu Menosa.
IloBenenne xpomocoMm B Mmeiio3ze. Kpoccunrosep. buonornuecknii cmpica Melo3a M MOJIOBOTO
npouecca. Melo3 1 ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpiieBoe  pasButue. l'ameToreHe3 y KMBOTHBIX. IlosoBble  Kene3bl.
OO6pa3oBanue W pa3BUTHE TIOJOBBIX KiIeTOK. CmepmaroreHe3 u ooreHe3. CTpOEHHE TOJIOBBIX
KIIETOK.

OmogoTBOpeHrne U 3MOpHOHAIbHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OIJIOJOTBOPEHMS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHUONIOTHs — HayKa O pa3BUTUU
Oopranu3MoB. Mopgozenes — o0Ha uz enaguwvix npodiem smopuonocuu. Konyenyus mopghozernos
u mooenu mopghoceneza. Craguu 3MOpHOreHesa >KMBOTHBIX (Ha pumepe Jarymku). pobnenue.
Tuner apoGnenus. [emepmunuposannoe u neoepmuHupoganroe opodaenue. bracmyna, munvl
onacmyn. OCOOEHHOCTH APOOJIEHUS MIIEKONMUTAIOUIUX. 3apObIIIeBble JUCTKU (racTpyJsIsius).
3aknagka OpraHoB M TKaHEW W3 3apOJBIIIEBBIX JIUCTKOB. B3ammMHOE BiMsAHHME YacTel
Pa3BUBAIONIETOCS 3apojbliia (dIMOpHOHANBHAS WHIYKIMS). 3aKjiajka IUlaHa CTPOCHUS
KUBOTHOTO KaK pe3yJbTaT HEPApXMUECKUX B3aMMOACHCTBUM TeHOB. BiusHue Ha
SMOpPHOHATILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOIIEH CPEIbl.

Poct u pasButHe kMBOTHbIX. llocTaMOpuoHanbHbIl mepuon. Ilpsmoe M HempsMoe
pazButue. PasButne ¢ metamopdo3oMm y O€CMO3BOHOYHBIX M TO3BOHOYHBIX IKHUBOTHBIX.
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buonornueckoe 3HaueHUE MPSMOTO M HENPSIMOTO PA3BUTHS, UX PACIPOCTPAHEHHUE B NPUPOJE.
Tunbl pocta XUBOTHBIX. DakTOphl PETyNSAlMA pPOCTa JKUBOTHBIX M 4yesoBeka. Craauu
NOCTAMOPHOHATIBHOTO PA3BUTUSL y KUBOTHBIX M 4YeloBeka. Ilepuojpl OHTOreHe3a uenoBeKa.
CrapeHue u cMepTh Kak OMOJIOTHYECKUE TPOIIECCHI.

PasmHoxeHne u paszButue pactenuil. ['amerodur m crmopodur. Meiio3 B KU3HEHHOM
nukie pacrennit. OOpa3oBaHue cmop B Tpolecce Meno3a. [ameroreHe3 y pacTEHHUH.
OmiogoTBOpEHNE M DPA3BUTHE PACTUTEIBHBIX OpPraHu3MoB. JIBOMHOE OIUIOAOTBOpEHUE Y
L[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHnu3MBl PETYJISLUN OHTOTE€HE3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanumn

[Hoprpetsi: C. I'. HaBamun, X. [llneman.

Tabmuupsl 1 cxemsl: «BeretatuBHoe pa3smMHOkeHHE», « TUMBI 0eCMONOro pa3MHOKEHUS»,
«Pa3MHOXeHHE XxJIaMUIOMOHanb», «Pa3MHOXEHHME 5BrieHs», «Pa3MHOXEHHE THIPHI»,
«Menoz», «Xpomocombly, «l'amerorenes», «CTpoeHHe SWIEKIETKH W CIEPMATO30UAa,
«OcHOBHBIE cTanuu OHTOreHesa», «lIpsmoe u Hempsmoe paszButue», «Pa3BuTne Maickoro
Kyka», «Pazsutne capanum», «Pa3Butue narymkm», «/{BOMHOE OIUIOJOTBOPEHHE Y IBETKOBBIX
pacteHuii», «CTpoeHHE CEMSH OAHOAOJIBHBIX M JIBYJOJBHBIX pacTeHUi», «KU3HEHHBIN LUKI
MOPCKOM  KamycTbl», <OKW3HEHHBIM LMK MXa», <OKW3HEHHBIM LMK MarnopOTHUKA,
«OKW3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenaparhl SULEKIETOK U CIEPMaTO30H 0B,
Mozenb «L{UKIT pa3sBUTHS JIATYLIKI.

JladbopaTtopnasi pabGora «l3yueHue CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IIpakTnueckass padora «BpIsiBIIEeHME TPU3HAKOB CXOJCTBA 3aPOIBIIICH MO3BOHOYHBIX
KUBOTHBIX».

JlabGoparopnas padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIIMX PACTCHHIN.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M N3MEHYMBOCTH OPraHU3MOB

WcTtopusi craHoBieHHS W pa3BUTHUSA TeHETUKM Kak Hayku. PabGotel I'. Menpens, I'. ne
@puza, T. Moprana. Ponb oTedecTBEHHBIX YYEHBIX B pa3BUTUM TeHeTHkH. Paborer H. K.
Konbmona, H. U. Basunosa, A. H. benosepckoro, I'. [I. Kapneuenko, 0. A. ®ummnnuenko, H. B.
Tumodeena-Pecosckoro.

OcCHOBHbIE TEHETUYECKHE TOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJlIeNIbHBIE
T€Hbl, AJbTEPHATUBHBIE IPU3HAKHM, JOMHWHAHTHBIH U PELIECCUBHBIM IPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JUHUS, THOPHIbI, TeHOTHI, (eHOTUn. OCHOBHBIE METOJ/Ibl T'€HETUKH:
rUOPUI0TOTMYECKUH, TUTONIOTHYECKUNA, MOJECKYIISIPHO-T€HETHUECKHIA.

JdeMoHcTpanumn

IToptpetsr: I'. Menpgens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

TaGnuie! u cxembl: «MeToabl FTeHeTUKIWY, «CXEeMBbI CKPEeIIUBaHH.

JlabopaTopnasi pabora «/Ipo3oduia kak 00bEKT Fr€HETHUECKUX UCCIICOBAHUIY.

Tema 12. 3aK0HOMePHOCTH HACJEACTBEHHOCTH

Mounorubpunnoe ckpeuBanue. [lepBeiii 3akoH MeHaens — 3akoH eIMHOOOpPA3Ms
ruOpuIoB MepBoro nokosnenus. IlpaBuino nomuHupoBaHus. Bropoil 3akon Menpaenst — 3akoH
paciuervieHust npu3HakoB. LluTonoruueckre 0OCHOBBI MOHOTHOPUHOTO CKpenuBanus. [ unoresa
YUCTOTHI FaMeET.

AHanmusupyromee — ckpemmBaHue.  [IpoMexyTO4YHBIM ~ XapakTep  HacCJIEJAOBAaHMS.
Paciiennenne npu3HakoB Y HEMIOJIHOM JTOMUHUPOBAHUH.
JurubpuaHoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3akOH HE3aBUCHMOTO

HACJICAOBaHUS IIPU3HAKOB. ]_[I/ITOHOFI/I‘IGCKI/IG OCHOBBI ,I[I/IFI/I6pI/I,Z[HOFO CKpCIIMBaHHA.
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CuennieHHOe HacnenoBaHue npusHakoB. Pabotsl T. Moprana. CueruieHHOe HaclieIoBaHHe
T€HOB, HAPYIICHHE CLETUICHHUS MEX1y TeHaAMH. XPOMOCOMHAs TEOPUS HACJIEACTBEHHOCTH.

I'eneruka mona. XpoOMOCOMHBIM MEXAaHU3M OIPENEIEHUs M0JIa. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIi M TreTeporaMeTHbI Moji. ['eHeTndeckass CTpyKTypa IOJOBBIX
xpoMocoM. HaciienoBanue npu3HakoB, CLECIUICHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lneldoTponuss — MHOXKECTBEHHOE [IEWCTBUE TEHA.
MHoKecTBEHHBI ayulenu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KoOMIIJIEMEHTapHOCTS.
Onucras. [lonmumepusi.

I'eHeTnyeckuil KOHTPOJb pa3BUTUS PACTEHUM, MXUBOTHBIX M UEJIOBEKA, a TaKkKe
(U3HONOrMYECKUX TPOIECCOB, TOBEIEHUS W KOTHUTUBHBIX (yHKUuH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACUCTBUS «XO35IMH — MApasuT» M «XO35MH —
MUKpoOHnOM». ['eHeTHuueckre acreKThl KOHTPOJIS U U3MEHEHHs HacJeICTBEHHOW nHpopMaluu B
ITOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanun

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmupr u cxemsl: «IlepBeiii 1 BTOpO# 3akoHBI MeHnens», « Tpetuit 3akoH MeHaemns»,
«AHanu3upyrollee ckpemmBanuey», «HenonHoe nomuanpoBanue», « CLEIIEHHOE HAcleJ0BaHHUE
MIPU3HAKOB y Ipo3o¢uib», «I'eneTuka nmonay, «Kapuorun yenosekay, «Kapruotun apo3oduis,
«Kapnotun ntune», « MHOKECTBEHHBIN alIenu3mM», «B3anMonelicTBre TEHOBY.

O6opynoBaHue: MOJENb NIl IEMOHCTpAIMM 3aKOHOB €IMHOOOpa3usi THOPUIOB MEPBOTO
[IOKOJICHUS. U PACILICIUICHUS INPU3HAKOB, MOJENb Ul JEMOHCTPAllMM 3aKOHA HE3aBUCUMOIO
HAaCJIEA0BAHUS MPU3HAKOB, MOJENb ISl JEMOHCTPALMN CLEIUICHHOTO HACJIEI0BAHMS ITPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapat: «po3odpumnay.

IIpakTuueckass padora «V3ydeHue pe3ysibTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUSA Y
Ipo30(UIBD).

IIpakTnyeckas paGora «M3ydeHue pe3yabTaToB AUTHOPUAHOIO CKPEIIUBAHUS Y
Ipo30(UIBD).

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHotuna MU cpeabl npu (HopMUpOBaHMM (GeHOTHNA. M3MEHYHBOCTD
nmpu3HakoB. KauecTBEHHbIE W KOJMYECTBEHHBbIE INPHU3HAKW. Buasl HM3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACJICACTBECHHAS.

MonudurkannonHas U3MEHYUBOCTb. Ponb cpenbl B (GOPMUPOBAHUN MOAU(PUKATUOHHOMN
n3MeHunBocTU. Hopma peakiuu mpusHaka. BapuaioHHBIN psia W BapuanMoHHas kpusas (B.
Noranucen). CpoiicTBa MOIU(UKAIIMOHHONW N3MEHYMBOCTH.

I'enoTunnueckass H3MeHUYMBOCTb. (CBOMCTBA T€HOTHIIMYECKOM HM3MEHYMBOCTH. Bumsl
TFeHOTUIMYECKON N3MEHYMBOCTU: KOMOMHATHBHASA, MyTallHOHHASL.

KomOuHnaTuBHas M3MEHYMBOCTh. Mei03 M MOJIOBOM IMpoIecc — OCHOBa KOMOWHATUBHOM
M3MEHYUBOCTU. Posib KOMOMHATUBHONW U3MEHUNMBOCTH B CO3/IaHUU T€HETUUYECKOTO Pa3HOOOpasus
B [IpeJieJIax OJHOTO BHUJA.

MyTainoHHass W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrioHTaHHBIE M MHAYLUPOBAaHHBIE MYTAallUU. SIepHbIE U IUTOIUIA3MaTHYECKHE MYyTalUH.
ComMarnyeckne W TOJOBble MyTauuu. [IpyumMHBI BO3HMKHOBEHHsS MyTanud. MyTareHbl W HX
BIMSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTU MYTALIMOHHOTO Ipoliecca. 3aKOH NOMOJIOTMYECKUX
psgoB B HacneacTBeHHOM wusmeHunBocTH (H.M. BaBunoB). BHesnepHas wu3MeHYMBOCTH U
HACJIEACTBEHHOCTD.

Onuzenemuka u 5NUEHOMUKA, PONb SNUSEHEMUUEeCKUX (QAaKmopos 6 HACIeO008AHUU U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUMOS.

JdeMoHcTpanumn

[Toptpetsi: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.
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Tabmumpl U cxembl: «Buabpl W3MEHYMBOCTHY», «MoaudukanyoHHass HW3MEHYHUBOCTDHY,
«KoMOnHaTUBHAS  M3MEHYMBOCTBY,  «Meiio3», «Onnoa0TBOPEHUEY, «I'eHeTndeckue
3a00JIeBaHUs YeNOBEKay, « BUIbI MyTaluiiy.

O6opynoBaHue: KHUBblE M TepOapHble SK3EMIUIIPbl KOMHATHBIX PACTEHUH, PUCYHKH
(pororpadun) >KUBOTHBIX C PA3TMYHBIMUA BUJAMU U3MEHYUBOCTH.

JladbopaTtopnasi paGora «lcciemoBanne 3aKOHOMEPHOCTEH  MOAM(PUKAIMOHHOMN
M3MEHUYMBOCTHU. ITocTpoeHne BapualluoOHHOTO psiAia U BapuallMOHHOW KpUBOI».

IIpakTuyeckas padora «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKpPOIIPENapaTax)».

Tema 14. I'eHeTHKA Yel0BeKa

Kaprnotun uwenoBeka. MexayHapoaHass NpOrpaMMa HCCIEIOBAHMS TI'€HOMA 4YeJIOBEKa.
MeTonbl U3yueHHs] TEHeTHKH YeJIOBEKA: T'eHealloTHUeCKui, OMM3HEIOBbIM, IUTOTeHEeTHUYECKUH,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIIpHO-TeHeTnYecKnii. COBPEMEHHOE OIpe/esieHne
TEHOTHIIA: IIOJIHOT€HOMHOECEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM 4ucie ¢ noMouisro [11P-
aHanuza. HacnencTBenHbie 3a001eBaHus YesoBeKa. | eHHbIe 1 XpOMOCOMHBIE O0JIE3HH YeIOBEeKa.
bonesHn ¢ HacleACTBEHHON IpPEApaCIOIOKEHHOCThIO. 3HAYEHWE MEIUIMHCKOM T€HETUKU B
MPEIOTBPALICHUH M JICYEHUH TeHEeTHYeCKUX 3abojeBaHUil denoBeka. MeauKo-reHeTHYecKoe
KOHCYJbTUpOoBaHue. CTBOJIOBBIE KIETKU. [IOHATHE «T€HETHUUECKOTO Ipy3a». DTUUECKHUE aCIEKThI
UCCIIEIOBaHUM B 00JIaCTH peJaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enetnueckue (akTopbl MOBBIIIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKA K (DU3UYECKOMY H
XUMHUYECKOMY 3arps3HEHUIO OKpY’Karolled cpeabl. [eHeTudeckas IpeapacioNokEeHHOCTh
YeJI0BEKA K MATOJIOTUSAM.

JdeMoHcTpanumn

Tabmumpr u cxemsl: «Kapuotumn uenoBeka», «MeToabl W3YYeHHUS TEHETHUKU YEIOBEKay,
«I'eneTnueckue 3a00J€BaHUS YETIOBEKAY.

IIpakTyeckas padora «CocTaBiieHUE U aHATIU3 POIAOCIOBHOMN.

Tema 15. Cesiekuusi OpraHu3mMoB

JloMecTukanuss M CeleKlUus. 3apoKJIEHUE CENeKUUU U aoMmecTukanuu. Yuenue H. WM.
BasuioBa o LleHTpax npoucxoxaeHusl 1 MHOT00Opa3usl KyJIbTypHBIX pacTeHUi. Ponb cenexmuu
B CO3JaHMM COPTOB pPACTeHUH U Topox KHUBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH
TOMOJIOTHYECKUX PSZOB B HaciencTBeHHOW m3MeHunBoctH H. M. BaBunosa, ero 3HaueHue st
CENEKIIMOHHON pabOTHI.

MeTtop! cenekinoHHON paboThl. McKkyccTBeHHBII 0TOOp: MaccOBbIN U MHIUBUIYaIbHBIN.
Otanbl KOMOMHALIMOHHOM cenekiuu. VcnbiTaHue mpousBoauTene mo moroMctBy. OTOop 1o
TEHOTHILY C TOMOUIbIO OLIEHKH (PeHOTUIIAa TOTOMCTBA M OTOOP 10 T€HOTHITY C TOMOIIbIO aHalIn3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJA CENeKIIMOHHOW paboTel. PamuanmnoHHBIT 1
XUMHUYECKUNH MyTareHe3 Kak MCTOYHHUK MYTallUd Yy KyJIbTypHBIX (OpPM OpraHU3MOB.
Hcnonb30BaHne T€HOMHOTO pPENAKTUPOBAHHMA M MeEToA0B pekomMOMHaHTHBIX JIHK s
MIOJIyYEHUS UCXOJHOTO MaTepualla JUisl CEJICKIUU.

[Tonyuenne monummonnoB. BHyTpuBumoBas ruOpuausamnus. bBIU3KOpOACTBEHHOE
CKpelIMBaHue, UM UHOpUAMHT. HepoacTBeHHOEe CKpelMBaHue, Uil ayTOpuauHr. ['ereposuc u
ero npuuuHbl. Mcmonb3oBaHue Trerepo3uca B cenekuud. OTnanéHHas ruOpuau3avs.
[Ipeononenne Oecroaust MEXBHIOBBIX THOpUIOB. JIOCTHXKEHHMS CEJNEKIHMU pAaCTeHUH U
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHME M H3Y4YEHHE T€HETHMYECKHX PECypCOB KYJIbTYPHBIX PACTEHUH U HMX JUKUX
ponuyei s co3JaHusl HOBBIX COPTOB U TMOPHIOB CEIbCKOXO3IUCTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u YnpasieHue 2eHemuyecKUMu pecypcami CenbCKOX03AUCTEEHHbIX U NPOMBICTIOBbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCm8YIouux U co30aHUsi HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosbiX udel u
NnepcnekmueHbIX MexHON02Ul.
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JdeMoHcTpanun

[Toptpetsr: H. U. Basunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsanenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmunps! 1 cxembl: «L{eHTpbI MPOUCX0XKACHNUS U MHOT000pa3usi KyJbTypHBIX pACTCHHID,
«3aKOH TOMOJIOTMYECKHUX pSAIOB B HACIEACTBEHHONM HM3MEHUMBOCTH», «METOIBI CEIEKIMNY,
«Otnanénnas rudpuauzamusy, «MyTarenes».

JlabopaTopHasi pabora «/3ydeHHe COpPTOB KyJbTYpPHBIX PaCTEHHH M MOPOJ JOMAIIHUX
AKUBOTHBIX».

JlabopaTopnasi pabora «/3ydeHne METOI0B CEJIEKIIMA PACTEHUI».

IIpakTuyeckas padora «IIpuBuBKa pacteHui».

JIKcKypeusi «OCHOBHBIE METOZBI M JTOCTHXKEHUS CEJIEKLIMHM PAaCTEHUN W >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (DepMy, COPTOMCHBITATENbHBIN Y4acTOK, B TEIUIMYHOE
XO34HCTBO, B JJAOOPATOPHUIO arpOYHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo/10rust M CHHTETHYECKAas OMOJI0T U

OOBeKTHl, HCHOJb3yeMble B OHOTEXHOJOTMM, — KIJIETOYHbIE U TKaHEBbIE KYJIBTYpBI,
MUKpPOOPTraHU3MbI, HUX XapakTepucTUKa. TpaauluoHHas OWOTEXHOJIOTUsA: XJjeOomedeHue,
MOJTyYeHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoduosorudeckuit cuute3. OOBEKThI
MUKpoOHoornyeckux TexHonoruil. [IpousBoactBo Oenka, aMUHOKUCIOT M BATAMHUHOB.

Coznanve  TEXHOJOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  WM3MEHEHHUS U
KOHCTPYMPOBAHHs T€HOMOB C LIEJIBIO MTOJTYYEHUsI OPTaHU3MOB U MX KOMIIOHEHTOB, COAEPIKALIUX
HE BCTpEYaroIIrecs B MpUpoJie ONOCUHTETUYECKHE MTYTH.

Kierounas nHkeHepus. MeToapl KylbTypbl KIETOK M TKAHEM PAacTEHUN WU >KMBOTHBIX.
Kpunobanku. Comartnueckass rudpuauzanmus U comMarudeckuii smOpuoreHes. Vcmnosib3zoBaHue
ralionJI0OB B CEJIEKIUU PACTeHHUU. [lonyuenue MoHOKIOHANbHLIX anmumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NOJUKIOHANbHBIX aumumein 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMsST SHMIEKIETOK W KIOHHUPOBAHHWE >KMBOTHBIX. METOJ TpaHCIUIAHTAIUU SAEP
KIETOK. Texuonocuu 0300po8neHus, KyIbMueUpOBaHUs U MUKPOKIOHANLHO2O DPA3MHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbMYD.

XpoMOCOMHasi U I'eHHas UHXKeHepus. VICKyCCTBEHHBINM CUHTE3 I'eHa U KOHCTPYUPOBAHHUE
pekomOuHanTHbiX JIHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHXKEHUS M TEPCHEKTHBBI
XPOMOCOMHOW M TEHHOW WHXEHEPHH. OKOJOTHYECKHE M HSTUYECKHE TMpoOJieMbl TEeHHOMN
VMHXEHEPUH.

Menuackue ouorexnonoruu. Ilocrrenomuast udposas meaununa. [1LP-nmuarnoctuka.
MeTa0o010MHBIN aHAIN3, TEHOLIEHTPUYECKUN aHAJIU3 POTEOMa YeIoBeKa JIJIsl OEHKU COCTOSTHUS
€ro 310poBbda. lcnonb3oBaHME CTBOJOBBIX KIETOK. TaprerHas tepanus paka. 3D-
OMOMH)XEeHepUsl Juid pa3paboTKu (PyHIAMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH,
CO3JIaHMsl KOMIUICKCHBIX TKaHEeW CcoYeTaHHMeM TEXHOJOTUH TpEXMEPHOro OWONPHUHTHUHIA U
ckaddonnuHra Uit penieHus 3a1a4 nepcoHaIn3upOBaHHON METUIIUHBI.

Co3nanue BEKTOPHBIX BAaKIMH C LEJNbI0O OOecreyeHuss KOMOWHUPOBAHHOM 3aIUTHl OT
Bo30ynuteneir OPBU, ycTaHoBieHHe MONEKYISpHBIX MeXaHU3MOB ¢yHKIHoHupoBanus PHK-
COJIep KALINX BUPYCOB, BHI3BIBAIOIINX 0COOO0 OMacHbIe 3a00JIeBaHMs YeIOBeKa U KUBOTHBIX.

JdeMoHcTpanumn

Tabmuuper u  cxembl: «Vcnonb3oBaHME  MUKPOOPTaHM3MOB B HPOMBIIIJICHHOM
MIPOU3BOACTBEY, «KiteTrouHast uHxeHepus», «l eHHass HHXEHEepUs».

JlaGopaTopHas pa6ora «/3yueHre 00beKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «llomyyeHne MOJIOYHOKHUCIBIX IPOAYKTOBY.

JIKCKypcus «buoTexHOI0rus — BaKHENIIasi IPOU3BOAUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)».

11 KJIACC
15



Tema 1.3apo:xnenne u pasBuTHE IBOJIOLMOHHBIX NPeJCTaBJIeHUH B 0HOJI0THH

OpomononHas teopus Y. Jlapsuna. [Ipennocsiiku BO3SHUKHOBEHUS AapBUHU3MA. JKU3Hb
U Hay4Has aedarenbHocTs Y. JlapBuHa.

JIBwkymue cuibl dSBomonMH  BuaoB 1o Y. JlapBuHy (BbICOKass HWHTEHCHBHOCTh
Pa3sMHOKEHHUS OpPraHU3MOB, HACIIEACTBEHHAas HM3MEHUYMBOCTh, OOphOa 3a CyIIEeCTBOBaHHE,
€CTECTBEHHBII U UCKYCCTBEHHBINA 0TOOD).

Odopmienne cunTeTnaeckoi Teopuu 3Bosroruu (CTO). HeliTpansHas TeOpHs 3BOTIOIUY.
CoBpeMeHHas: HBOJIIOIIMOHHAS OMONIOTHsA. 3HAYEHHE HBOJIIOIMOHHONW TEOpUH B (hopMHpOBaHHUH
€CTECTBEHHO-HAYYHON KapTUHbBI MUpA.

JdemMoHcTpannu

IToprpersr: Apuctorens, K. Jlunnent, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
Hapsun, C. C. YUerBepukos, U. U. [lImansraysen, JIxx. Xonaein, /1. K. benses.

Tabmuupsl u cxembl: «Cucrema xuBoi npupoasl (no K. JIunuer)», «JlecTHuna >KMBBIX
cymectB (mo Jlamapky)», «MexaHusm ¢GOpMUPOBaHUS TPUCIIOCOONIGHUN Yy pacTeHud W
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust Y. lapunay, «Haxonku Y.
HapBuna», «®PopMmbl 060pbObI 3a cymiecTBoBaHHe», «lloponsl romybeit», «MuoroobOpasue
KyJbTYpHBIX (hopM KamycTh», «I1opojabl TOManIHuX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHHS IBWXKYIIUX CHUJ 3BOJOUUNY, «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MuUKpo3BOJIIOIUA U €€ Pe3yJIbTaThl

[lomynsimust kak dieMeHTapHas enuHuia 3BoJoLMU. COBpPEMEHHBIE METOAbI OLEHKHU
TeHETUYECKOT0 pa3HOO0pa3us U CTPYKTYpHI nomysisiiuii. I3MeHeHne reHodoH/1a MOMyJISIIMYA KaK
AJIEMEHTapHOE HBOJIIOIIMOHHOE SIBJIEHHE. 3aKOH reHeTuueckoro pasHoBecust Jlx. Xapau, B.
Baitn6epra.

OneMeHTapHble (AKTOPBHl (ABIDKYIIHME CHJIBI) JBOJIONMHA. MYyTallMOHHBIN TpoIecc.
KombOunatuBHas usmeHunBOCTh. [lpeii reHoB — ciiydailiHble HEHAIpaBJIEHHBIE HM3MEHEHUS
qacToT ayuienedt B momynsmusx. Oddekt ocHoBarens. IDggexm OymuvliouHo20 2opaviuKa.
CHudicenue eeHemuyecko2o pasHoobpaszus: npudunel u cireocmeus. Ilposasnenue s¢gpgexma
Opetiha 2enos 6 Oonvwux u manvix nonyaayusx. Murpanuu. W30nsSmus  MOMYJSIU:
reorpadudeckas (MpoCTpaHCTBEHHAs ), OMoornvecKas (penpoyKTUBHAS).

EcrectBeHHbI 0TOOp — HampaBisrOmuil GaxTop 3BOMOIUH. POPMBI €CTECTBEHHOTO
otOopa: ABMXKYIIUNA, CTAOWIU3MPYIOUIWH, pa3pbIBalOMUN (Iu3pynTuBHBIN). [lomoBoi oTOop.
BO3HUKHOBEHNE U 3BOJIOLUS COLUATIBHOIO TOBEIECHUS AKUBOTHBIX.

[TprcnocoONeHHOCTh OpPraHU3MOB KaK pe3ylbTaT MHUKPOIBOIIONUN. BO3HUKHOBEHUE
npucnocoOi1eHnit y opranu3smMoB. Apomopdo3sl u uauoagantanuy. [lpumepsr npucnocoOiaeHnit
y opraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMUYECKUE, TOBEICHUECKHE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOAIBOIIOIUU.
WMzomsimust — wimoueBoid  haktop BupooOpazoBanws. [lyTH u crmocoObl BHII000pa30BaHUS:
alonarpuueckoe (reorpaduueckoe), CHUMMIATPUUYECKOE (DKOJOTHYECKOE), «MTHOBEHHOE»
(monurionu3anys, TudOpuan3anus). JJIMTeTsHOCTh IBOJIIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (OpPMUPOBAHUS OUOTOTHYECKOTO Pa3HOO0pa3Hsl.

Ponp sBomonMoHHOM Ouosornu B pa3pabOTKE HAyYHBIX METOJOB COXpPAaHEHHS
6unopaszHooOpazus. MUKPOIBOMIONMS U KOIBOJIOLUS MAapa3suTOB M UX X035€B. MeXaHH3MBI
($hOpMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpannu

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuip! u cxembl: «MyTallMOHHAsE U3MEHYUBOCTEY, «[lomysSIMOHHAs CTPYKTYypa BUAAY,
«Cxema mposiBIeHMs 3akoHa Xapau—BaitHOepra», «/IBwKymime CHUIbl  DBOJIIOLUNY,
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«OKoJorMYecKasl H30JIALUS TOMyJSIUMi ceBaHCKOW ¢openuy, «['eorpaduueckas wuzomsaus
JIUCTBEHHMIIBI CUOUPCKOM M JTUCTBEHHMIIBI Aaypckoi», «[lomysiiioHHbIe BOTHBI YUCICHHOCTH
XMITHUKOB U KepTB», «Cxema JeHCTBUS eCTeCTBEHHOro ordopa», «Dopmbl OOprOBI 3a
CYILIECTBOBAHUEY, «MHycTpuanbHbIit MEJTaHU3M», «KuBble HCKOIIaeMbIe»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemympexnaromas okpacka KUBOTHBIXY,
«Du3nonoruueckue aaanranun», «IIpucnocodbIeHHOCT, OPraHU3MOB U €€ OTHOCHTEIBHOCTHY,
«Kputepun Buga», «Bugsl-nBoitHukn», «CTpykTypa Buaa B mpupoae», «CrocoObl
BU000pazoBanus», «l'eorpaduyeckoe BumooOpa3oBaHMe TpEX  BHUJOB  JIAHIBILICH,
«DKOJOTMYeCKOe BHJI000pa3oBaHUE BHUJOB CHUHUID, «llomummonnsl pactenuity, «KamycTHo-
peneyHbld THOPUIY.

Ob6opynoBanue: repbapun pacTeHUH, KOJUIEKLIIMH HACEKOMBIX, Uydela NTHIl U 3Bepei C
IpUMepaMHu pa3IMuHbIX MPUCIOCOONEHUH, dyyena NMTULl M 3Beped pa3HbIX BUAOB, repOapuu
pacTeHHii GJIM3KUX BUI0B, 00Pa30BABIINXCS PA3TMUHBIMU CIIOCOOAMHU.

JlabopaTopHasi paGora «BrIsiBIeHIE U3MEHUNBOCTH Y 0COOEH OTHOTO BUAAY.

JlaGopaTtopnas pabora «IIpucrnocobieHus OpraHU3MOB W HUX OTHOCHUTEIIbHAsS
11EeJIECO00PA3ZHOCTHY.

JlaGopaTopHas pa6ora «CpaBHEHHE BHJIOB 110 MOP(HOIOTUIECKOMY KPUTEPUIO».

Tema 3. Makpo3BoJironusi M eé pe3yJibTaThl

MeTtoapl n3ydeHHs: MakpodBotoLnH. [laneoHTonornueckre METo1bl U3y4eHuUs IBOJIIOLINN.
[lepexonnbie popmbl U GUIOrEeHETUUECKUE PSAIBI OPTaHU3MOB.

buoreorpaduueckue Metonsl u3yueHus sBomoonud. CpaBHeHue ¢uopsl U (hayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue obmactu 3eMau. BUIbI-oHIEMUKH U PETTUKTHI.

OMOPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOABl M3YUYEHHUS SBOJIOLUU.
['eHeTnueckue MeXaHU3MbI 3BOJIOIUN OHTOTEHE3a U TIOSABIICHUS HBOJIOLMOHHBIX HOBIIECTB.
I'oMosiornyHble ¥ aHAJIOTMYHBIE OpraHbl. PyauMeHTapHbIe OpraHel U aTaBU3Mbl. MOJIEKYIISIPHO-
reHeTUYecKue, OHOXMMHUYECKHE M  MaTeMaTHYeCKME€ METOJbl M3Y4YEHHUS  DBOJIOLUU.
I'omonoruynsie reHsl. COBpeMEHHBIE METOBI IOCTPOEHUS (PHIIOTEHETHYECKUX JIEPEBbEB.

XPOMOCOMHBIE MyTaIlH U IBOJIIOIIHSI TEHOMOB.

OOmme 3aKOHOMEPHOCTH  (TpaBuUia) OJBOMIOUWHU. [Ipumyun  cMeHbl  DYHKYUUL.
HeoOpaTtumocTs 3Bomtonuu. AnantuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB 3BOIOIHH.

JdeMoHcTpanun

[Toptpetsr: K. M. bap, A. O. KoBaniesckuii, @. Mromiep, 3. I'ekkens.

TaGnuue! U cxembl: « PUIOTEHETUYECKUN PAJ] JIOLIAIN», KAPXEONTEPUKCY, «3BEpo3yOnie
smepb», «Creronedansy, «Punnodurey, «CemeHHble ManopoTHUKW», «buoreorpaduueckue
30HBI 3emun», «/pelid koHTMHEHTOB», «PemukTh», «HauanbHble cTaguu SMOPUOHATBHOTO
pa3BUTHSI  TO3BOHOYHBIX  JKMBOTHBIX», «['OMollOrMYHBIE ¥  aQHAJIOTUYHBIE  OPraHbDY,
«PynumeHTb», «ATaBU3MBD, «XpOMOCOMHBIE HAa0OpHI YellOBeKa W HIMMIIaH3e», «lIaBHbIE
HaIpaBJIEHUS IBOJIOLUNY, «O0IIHe 3aKOHOMEPHOCTH IBOJIOLIUNY.

OO6opynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSDKH HMCKONAeMbIX OCTaTKOB OPTraHHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMH
HACEKOMBIX.

Tema 4. IlpoucxoxkaeHue U pa3BuTHE KU3HU HA 3emuie

Hayunble TumoTe3bl MPOMCXOXKIEHHUS >KM3HM Ha 3emie. AOHOTeHe3 M IaHCIEepMHUsL.
JloHayuHble TPEJCTABICHUS O 3apOKICHUM KHU3HU (KpeannoHu3M). ['Mmore3a MOCTOSHHOTO
caMO3apOo’KJIeHUs KU3HU U €€ onpoBepkeHne onbitamu @. Peau, JI. Cnayutannanmy, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHSI.

OCHOBHBIE ATalbl HEOPraHUYECKOU 3BotoLMK. [lnaneTapHas (reosorudeckast) 3BOIIOLUS.
XuMmuyeckasi 3BOJIOLMA. AOUOTEHHBI CHHTE3 OpraHMYECKUX BEUIECTB M3 HEOPraHMYECKHX.
Ombir C. Mumnepa u I'. lOpu. O6pazoBanue mnonumepoB M3 MoHOMepoB. KoarepBaTHas
runore3a A. WM. Omnapuna, runore3a mnepBuyHoro OynpoHa JIx. XonneiiHa, reHeTHuYecKas

17



runore3a I'. Mémnepa. Pubosumer (T. Yek) u rumoresa «mvupa PHK» V. T'mnGepra.
dopmupoBaHue MeMOpaH U BO3HUKHOBEHHE TPOTOKIIETKH.

Hctopuss 3emnum u Meronbl €€ wu3ydeHus. lVIckomaembple OpPraHMYECKHUE OCTAaTKH.
I'eoxpononoruss u e€ wmeroasl. OTHOcUTeNbHAass M aOCONIOTHAasE  TEOXPOHOJIOTHS.
I'eoxpoHOIOrMUEcKas 1IKaja: 30Hbl, APbI, IEPUOBI, JTOXH.

HavanpHbie sTanbl opraHndeckoi sBostouud. llosBiieHne u 3BOIIOLMS MEPBBIX KIIETOK.
OBomonus Metabonu3ma. Bo3HuKHOBeHHE MepBbIX dKocucTeM. COBpeMEHHBIE MUKPOOHBIE
OMOIUIEHKM Kak aHajor mnepBbiX Ha 3emie coodmiectB. CtpomaTonuTsl. IlpokapuoTel u
9YKapuOTBHI.

[Ipoucxoxaenue sykapuoT (cUMOHOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKACHUE BHUPYCOB.
IIpoucxoxkneHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. DBO3HUKHOBEHHME  OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tanbl IBOJIONUM BBICHIMX pacTeHuil. OCHOBHBIE apoMOpdO3bl pacTEHUI.
Beixon pacrenunii Ha cymry. llosiBieHue CHOpPOBBIX pPACTEHMM W 3aBOCBAaHUE HMMH CYLIH.
Cemennble pacteHus. [IponcxoxieHne BETKOBBIX paCTEHUI.

OcHOBHBIE 3Tanbl 3BOJIIOIMHU KUBOTHOTO MHpa. OCHOBHbIE apoMOpP(O3bl >KMBOTHBIX.
Bennackas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUMOB. IlepBbie XOp1oBBIE
KUBOTHBIC. JKH3HB B BOJIe. DBOJIOIMS TO3BOHOYHBIX. [Iponcxoxaenne ampuoOnii 1 penTuinii.
[Tpoucxoxaenue MieKonuTaromux M nTul. IlpuHnmn kmodyeBoro apomopdosza. OcBoeHue
0€Cr03BOHOYHBIMU U TO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

Pa3ButHe xn3HM Ha 3emiie 10 3paM U NEPUOaM: apXel, MPOTEPO30H, NaIe0301, ME3030H,
KaitHO30M. OOIIass xapakTEepHCTHKa KIUMaTa M TeoJorndeckux mporeccoB. [losBienne u
pacuBeT XapakTepHBIX OpPraHU3MOB. YTJeoOpa3oBaHME: €ro YCIOBHS M BIIMSHHE Ha Ta3oBbIN
cocTaB aTMoc(]ephl.

MaccoBble BBIMUPAHHS — 3KOJOTMYECKHE KPHU3UCHI Ipouuioro. IlpuumnHsl U ciencTBus
MaccoBbIX BeIMHpaHHUil. COBpeMEHHBIH SKOJIOTMYECKUi Kpu3Hc, ero ocodeHHocTu. [Ipobinema
COXpaHeHHUs1 OMopa3Ho0Opasus Ha 3emie.

CoBpeMeHHasl cuctemMa opraHudeckoro mupa. [IpuHIMNIbB Kiaccudukanuy OpraHu3MoB.
OCHOBHBIE CHCTEMaTUYECKHE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanumn

[Hoptpetsr: @. Peau, JI. Cnannannany, JI. [lacrep, U. 1. Meunukos, A. U. Onapun, JIx.
Xonpaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpet u cxembl: «Cxema omnbitTa @. Penny», «Cxema ombita JI. ITactepa mo u3yueHuto
caMo3apoJeHus xu3Hu», «Cxema onbita C. Mwmepa, I'. FOpn», «3OTanel HeopraHU4eCcKOi
sBoNIIOLIMMY, «['eoxpoHonoruueckas mkanay, «HadanpHble 3Tanbel OpraHUYECKON SBOJIIOLIMNY,
«Cxema oOpa3oBaHMs DJyKapHOT NyTéM cuMmOHorenesa», «Cucrema >KUBOM NPUPOIBI»,
«Ctpoenne  Bupyca», «Apomopho3sl pacTteHuit», «Punnoputs», «OnHOKIETOYHBIE
BOZOpOCIN», «MHOrOKJIETOUHBIE BOJOpoCHn», «Mxm», «llamoporHukmn», «l'onoceMeHHbIE
pacteHuss», «OpraHbl LBETKOBBIX pacTeHHi», «Cxema pa3BUTHS HKUBOTHOTO MHUDPAY,
«Apomopdo3bl KUBOTHBIX», «lIpocTeimuey, «Kumeunononoctueie», «llinockue vepBn»,
«YneHucToHorue, «PbI0B, «3eMHOBOJHBIEY, «IIpecmbikaromumecs», «Itnpmy,
«Munekonuraromme», «Pa3Buthe JKHM3HM B apxeHckod ape», «PazBurme Ku3HM B
MPOTEPO3OMCKON 3pe», «Pa3BuTue KHU3HM B TANCO30MCKOM 3pey», «Pa3BuTHE KU3HU B
ME3030MCKOM 3pe», «Pa3BuThe XWU3HM B KalHO30MCKOM 3pe», «COBpeMEHHas cucrema
OpPraHUYECKOTO MHUPAY.

O6opynoBanue: repbapuu pacTEHUN PA3TUYHBIX OTICJOB, KOJUICKIIMM HACEKOMBIX,
BJIQ)KHBIE IIpENapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMHM HIJIOKOXKHUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydejla NTHUIl U 3BEpei, KOJUIEKIMH OKaMEHEJIOCTEH, MOJIe3HbIX
HCKOIIAEMBIX, MYJISDKA OPIraHUYECKUX OCTATKOB OPTaHU3MOB.
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Bupryanbnas snaGopatopHas padora «MoaenupoBanue onbiToB Mumnepa—tOpu no
M3Y4YEHHIO a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM aTMocdepe».

JlabopaTopnass padora «l3ydyeHne M onucaHMe HCKONAEMBIX OCTaTKOB JIPEBHUX
OpPraHHU3MOB).

IIpakTnueckass padora «l3yueHne ocoOEHHOCTEH CTpPOEHHMsSI PACTEHUH Ppa3HBIX
OTIEJIOBY.

IIpakTnyeckas padora «/3yyeHne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IlpoucxoxkaeHue yejaoBeKa — AHTPOIOreHe3

Pa3nens! u 3a1aun aHTpONOI0rMM. MeTo 1l aHTPOIIOJIOTHH.

CraHoBJIeHHE MPEICTaBICHUI O MPOUCXOXJACHUM YelIOBeKa. Peluruo3Hblie BO33pEHUS.
CoBpeMEHHbIE HAYYHBIE TEOPHH.

CxoncTBo 4yenoBeKka C  JKMBOTHBIMU. CHCTEMAaTH4YeCKOE IOJIOKEHHE  4YeJIOBeKa.
CBuzerenbcTBa CXOJCTBA YEJIOBEKAa C JKMBOTHBIMHM: CPaBHUTEIBbHO-MOP(OIOTHYECKUE,
aMOpHOTOoTHYeCKne, (U3HOIOT0-OMOXUMUYECKHEe, ToBeAeHUeckre. OTIuYmsl dYelIoBeKa OT
KUBOTHBIX. [IpAMOX0KI€EHNE U KOMIUIEKC CBA3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TrOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBwxkynme  cunbl  ((akTopel)  aHTpoNoOreHesza:  OWMOJIOTHMYECKHE,  COIUANIbHBIC.
CooTHomieHne OMONIOrMYECKUX U COIMAIbHBIX ()aKTOPOB B aHTPOIIOTeHE3E.

OcCHOBHBIE CTaUM aHTPONOreHe3a. PaHHMe yeIoBeKOOOpa3Hble 00€3bsHbI (POKOHCYIIbI)
Y paHHHE TIOHTH/IbI — OOLIMe MPEIKHU YeT0BEKOOOPa3HbIX 00€3bsSH U JII0/IeH. ABCTPATIONUTEKH —
JIBYHOTHE MpEAKH JIoAeH. YeaoBeK yMenblid, NEpBble M3TOTOBJIECHMs Opyauil Tpyaa. Yenosek
MPSIMOXOJSAIINM 1 TepBbIN BBIXOJ JtOJel 3a npeaensl Adpuku. YenoBek reiaenbOeprekuii —
001K MpeIOK HeaHIepTaIbCKOTO YeJIOBeKa U YeJIOBEeKa pa3yMHOro. YesnoBek HeaHaepTalbCKuil
KaK BHJI JIOJEH XOJOJHOTO KiMMara. YemoBeK pa3syMHBI COBPEMEHHOIO THIA, JIEHHCOBCKUMN
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenerika u najieoreHOMHUKa.

DBOMIONMS COBPEMEHHOI'O ueinoBeKka. EcTecTBeHHBIM OTOOp B MOMYJSIUSX 4YellOBEKa.
MyTanmoHHbIi nporece U nonuMopusM. [lomynsunoHHbIe BOJIHBL, Apeid reHoB, MUrpanus u
«3(hdexT ocHOBaTENA» B MOMYJISAUIX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pachbl. [lonstue o pace. bonplme pacsl: eBponeongHas (e€Bpasuiickas),
aBCTpaJIO-HETpOUHAs (PKBATOpUAIbHAsI), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHCKasi). Bpems u
IyTU pacCeJICHUsl 4YeloBeKa Mo IulaHere. ExauHcTBO  yenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOieHHOCT, 4elaoBeKa K  pa3HbIM  YCIOBUSIM
OKpy>Katomiel cpezpl. BiusHue reorpaduueckoil cpenbl u apeiida reHoB Ha MOPQOJIOTHIO U
(U3HOJIOTHIO YeIOBEeKa.

MexaucuuIUIMHapHble  MeTOoAbl B (u3MuecKkoi  (OMOJIOrHMYEecKoi) aHTPOMOJIOTHH.
DOBOJIONMOHHAS ~ AHTPOMNOJIOTUST U MAaJCOAaHTPOIOJOTUS  YEJIOBEYECKUX  MOMYJISIUH.

buocounansHble HCCIIEIOBAHMSI IIPUPOJIBI 4eJI0BEKa. Hccnenoanue
KO3BOJIFOIIMUOMOIOTNYECKOTO M COLIMAIBHOTO B YEJIOBEKE.
JdeMoHcTpanun

[Toptpetsi: Y. HapBun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabmumpr u  cxembl: «MeToapl  aHTPOMOJOTHNY, «[ OMOBHOW MO3r YEIOBEKay,
«YenoBexkooOpa3Hble 00€3bsiHBI», «CKeleT 4eloBeKa W CKeJeT MuMIaH3e», «PyauMeHTsl u
aTaBU3MbDY, «JIBWXKyIIME CHJIBI aHTPOIOTE€HE3a», «IJBOJIOLMOHHOE JIPEBO YEJIOBEKay,
«ABcTpanonutek», «HenoBek ymenbiin», «UeloBeK mpsiMOXOISIIN, «J[eHICOBCKUN YEIOBEK
«Heannepranbup», «KpomanboHib», «llpeaku dvenoBekay, «ITalbl BOJIIOIUH UYEJIOBEKAY,
«Pacel yenoBekar.

O6opynoBaHue: MyJSDKA OKaMEHEIOCTeH, MpeAMETOB MaTepUaaIbHOW KYJIbTYPhI MPEAKOB
yenoBeka, penpoayknuu (pororpaduu) kapTHH ¢ MHQPOJIOTHUYECKUMU U OHOIEHCKHUME
CIOKETaMH MPOUCXOXKICHUS YeToBeKa, (poTorpaduu HaX0JOK MCKOMAEMBIX OCTATKOB YEJIOBEKa,
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CKEJIET YeJIOBEKa, MOJIENb YEepera 4eJOBeKa M uepena HIMMIIAH3€, MOJAEIb KUCTH 4elIOBeKa U
KHCTHU IIMMIIaH3€, MOJIETN TOpCa MPEIKOB YEJIOBEKa.

JlaGopatopnas pabora «M3yueHue OCOOCHHOCTEH CTPOCHHsI CKeJeTa YeJIOoBeKa,
CBSI3aHHBIX C MPSIMOXOXKICHUEM.

IIpakTyeckas padora «l/3ydyeHne 3K0IOrNYECKUX afjanTaluil YETOBEKAY.

Tema 6. Dxojormss — Hayka O B3aMMOOTHOLUIEHHSX OPraHM3MOB H
HAJ0PraHU3MEHHbIX CHCTEM C OKPY KaloueHl cpeaou

3apoxkaeHue W pas3BuTHe 3Kojoruu B Tpyaax A. I'ymOonpara, K. @. Pynse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaum sxonoruu. CBsi3b
9KOJIOTHHU C APYTUMHU HayKaMHU.

Mertoab! skosioruu. IloneBbie HaOMOEHUS. DKCIIEPUMEHTHI B SKOJIOTHUH: MPHPOJHBIC U
naboparopHble. MojienupoBaHrue B 3KOJOTUU. MOHUTOPUHT OKpY’Kalolled CpeJibl: JIOKaIbHbIH,
PETHOHANBHBIN U T100aIbHBIH.

3HaueHUe 3KOJOTMYECKHX 3HAHUM IS 4yeloBeKa. DKOJOTHYECKOEe MHUPOBO33pPEHHE Kak
OCHOBa CBSI3€H 4YelloBedYecTBa € MNpHuponoll. POpMHUpPOBAHME SKOJIOTMUECKON KyJIbTYyphl H
HKOJIOTMYECKOM IPaMOTHOCTH HaceJleHUsI.

JdeMoHcTpanun

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cyxkaués.

Tabmunpsl 1 cxembl: «Paznensl skonorum», «Metoabl dKoiIorum», «Cxema MOHUTOPUHTA
OKpY>KaroIlEel Cpelbh».

JlaGoparopnas padora «/3yueHne MeTo10B YKOJIOTHYECKUX UCCIETOBAHUI.

Tema 7. Opranusmsl u cpefa o0MTAHUSA

Dkosoruueckue  ¢GakTopel M 3aKOHOMepHOocTH uXx JaeilctBus. Krnaccuduxarms
HKOJIOTHUECKUX  (akTOpoB:  aOMOTHUECKUe, OHOTHYecKHe, aHTponoreHsele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKojorndeckux dakropos. [Ipasuno munnmyma (K. [lnpenrens, 1O.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIEC M CTCHOOMOHTHBIE OPTaHU3MBI.

Abuorndeckue (axtopsl. CBeT Kak KoorHYecKkuil gakrop. [leficTBHe pa3HbIX y4acTKOB
COJIHEYHOTO CIEKTpa HA OPraHM3Mbl. OJKOJIOTMYECKHE TpyINIbl PACTEHUH W >KMBOTHBIX IIO
OTHOILIEHUIO K cBeTy. CurHasibHas poisib cBera. doToneproausm.

Temmneparypa kak skonorndeckuid Qaxrop. JlelicTBue TeMIepaTypbl Ha OpPraHHU3MBI.
[ToliknmoTepMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTe kak skojoruyeckuit gaxtop. IIpucrnocobneHus pacTeHUd K MOAJICPKAHUIO
BogHOro Oanmanca. Kmaccudukanus pacteHuid 1Mo OTHOmIEHHIO K Boje. IlpucmocoOneHus
KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl 0OMTaHMSA OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3AYIIHAs, MOYBEHHAs, TIyOMHHAas
MOJNOYBEHHAs, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTH Cpell OOMTaHUsS
opranu3moB. [IprcnocoOiennst OpraHu3MoB K KU3HU B Pa3HbIX CpeAax.

buonornueckne putmel. BHelmHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIE PUTMBI.
[Iprcnoco01eHHOCTh OPTaHN3MOB K CE30HHBIM U3MEHEHHUSIM YCIIOBUH JKU3HH.

Kuznennsie Gopmbl opranu3moB. IlonsTie o >xu3HeHHOU (opme. KuzHeHHbIE (OPMBI
pacTeHuii: nepeBbsi, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHUE TpPaBbl, OJHOJICTHUE TpPABHI.
Kuznenuole (GOpMBbI KUBOTHBIX: THAPOOMOHTHI, T'€OOMOHTHI, a’pOOMOHTHL. OcoOeHHOCTH
CTpOEHHMSI U 00pa3a KHU3HU.

buotnyeckne  ¢dakropel. Buapl < OHOTHYECKMX  B3aUMOJCHCTBUIH:  KOHKYpPEHIIUS,
XHUIHUYECTBO, cUMOMO03 U ero (gopmsl. [lapasutusm, koomnepamnus, MyTyaau3M, KOMMEHCAIN3M
(kBapTUpaHTCTBO,  HaxJieOHM4ecTBO). Herpoduueckue  B3aumoneicTBuA  (TONMUYECKHUE,
dbopuueckue, (pabpuyeckue). 3HadyeHHE OMOTHYECKUX B3aWMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MoB B cpejie ooutanus. [IpuHIMI KOHKYPEHTHOTO UCKIIOUEHHUSL.

JdeMoHcTpanumn

20



Tabmumpl u cxeMbl: «OKkonorudeckue GpaxTopbl», «CBETOBON CIEKTP», « IKOIOTUIECKUE
TPYIIBI )KUBOTHBIX 110 OTHOIIICHUIO K CBETY», « T €IIIOKPOBHBIC )KUBOTHBICY, «XOJIOAHOKPOBHBIS
KUBOTHBIE», «DU3NOMOTUYECKUE aamlTallud >KUBOTHBIX», «Cpeapl OOMTaHHUS OPraHU3MOBY,
«buonorudeckue puTMeDy, « X Ku3HeHHBIC POPMBI pacTeHHI», « Ku3HeHHBIE ()OPMBI JKUBOTHBIXY,
«IJKocucTeMa MIHUPOKOIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOWHOTO Jecan, «llemu mutaHusy,
«XumanuectBoy, «Ilapasutusm», «Konkypennus», «Cumonosy», « KommeHcanmzm.

O6opynoBanue: TepbapuM pacTeHUH U SKUBOTHBIX, MPUCIOCOONECHHBIX K BIHSHHIO
pa3IMuYHBIX  3KOJOTHYECKHX  (aKTOpoB, TepOapuu  CBETONIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOMBBIC, TCHETIOOMBBIE W TEHEBBIHOCIHMBBIE KOMHATHBIE
pacTeHusi, repbapuM W KOJUICKIIMHA TETUIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTONYHMBBIX
pacTeHuid, dydela MTUI[ W 3Beped, repOapuu pacTeHUH, OTHOCAIUXCA K THUrpoduram,
kcepoduram, mezoduTaM, KOMHATHBIC PACTEHHUS JJAHHBIX TPYII, KOJUICKIIMH IKWBOTHBIX,
OOUTAIOMIMX B Pa3HBIX CpeAax, repOapuu M KOJUICKIIMUA PACTEHUH W JKUBOTHBIX, 00JaJaromInX
YepTaMu TPHUCIIOCOOJICHHOCTH K CE30HHBIM W3MEHCHHSM YCJIOBHM JKH3HHU, TepOapuu u
KOJUICKIIUA PACTEHUH W >KUBOTHBIX PA3IMUYHBIX >KU3HEHHBIX (OPM, KOJIIEKIIUU >KUBOTHBIX,
YYaCTBYIOIIUX B PA3JIMUYHBIX OMOTHYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi pa6oTa «BrisiBneHre MPUCTIOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETAY.

JladbopaTopnasi paGora «BwisiBIeHHE TPUCTIOCOONICHUN OPraHU3MOB K  BIIMSHHIO
TEeMIIepaTypbD».

JladbopaTopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OOUTaHUS.

Tema 8. Jkos10rust BUAOB M NMONMYJISALIUAI

DKOJOTHYECKHE XapaKTepUCTUKH Tomynsuud. [lonmynsius kak Ouoiioruyeckas cucrema.
Pone HeomHoOpomHOCTH cpenpl, puznueckux OapbepoB W OCOOCHHOCTEH OWOJIOTHH BHJIIOB B
(hOopMUPOBAHUN TTPOCTPAHCTBEHHOUW CTPYKTYpPHI TOMyJisitinii. OCHOBHBIE TTOKA3aTeNN MOIMYJISIIIHH:
YUCJICHHOCTh, TJIOTHOCTh, BO3pACTHAs M TOJOBas CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSI.

DkoJyornueckas CTpykrypa monyssamuud. OIeHKa YUCICHHOCTH MOMyJsiuu. JlmHamuka
NONyJIALMU U €€ perynsiuus. buornueckuil moTeHMan nonyasiuud. MoaenupoBaHue JUHAMUKH
nonyisamun. KpuBble pocta uyucieHHocTH monyisuud. KpuBeie BbDKHMBaHMS. Perymsius
YUCIEHHOCTH TOMYJAIUNA: POJb (PAKTOPOB, 3aBUCSIIIMX M HE 3aBUCSIIMNX OT IUIOTHOCTH.
DKOoJ0ruuecKue cTpateruu BUaoB (r- 1 K-ctparerun).

[TonsiTue 00 »sKojormueckod Huiie Buga. Mectooburanue. MHoromepHass MOJEINb
skonornyeckor Humm/[x.M. Xaruuncona. Pasmeps! skonorndeckoit Humu. [loreHnmansHas u
peann3oBaHHAas HUIIIU.

Bun kak cucrema nomynsanuii. Apeansl BUAOB. BUIBI M MX JKU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS MW MUTPAMA KUBOTHBIX. buojmornyeckne WHBA3HHU
Yy>KE€pPOJIHBIX BUIOB.

JdeMoHcTpanumn

IToprper: [Ix. M. XarunHCoH.

Tabmuip! 1 cXembl: «DKOJTOTHIECKUE XapaKTePUCTUKH TTOmyJsuny», «IIpoctpancTBennast
CTPYKTypa momyJjsiuun», «Bo3pacTHele mnUpaMuabl nonyaauun», «CKOpOCTh 3acesieHus
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHusMamuy, «Moxenb skojorundeckod Humm JIx. U.
XaTYMHCOHAY.

O6opynoBanue: repbapun pacTeHUH, KOJIJIEKIUHN )KUBOTHBIX.

JlabopaTopHnasi pa6ota «IIpucmocoOiaeHus ceMsiH paCTeHUN K PacCeNCHUIO.

Tema 9. Jkos0rusi cood1IECTB. IKOJIOTHIECKUE CUCTEMBI.

Coo0miectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBs3M MeXIy OpraHH3MaMu B
ouoneHose.
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Okocucrema Kak oOTkpbiTas cucrema (A. Jx. Tencnu). @DyHKUIMOHANbHBIE OJOKH
OpPTaHU3MOB B JKOCHUCTEME: MPOAYICHTHI, KOHCYMEHTHI, PEAyICHTHL. TpoduuecKkue ypOBHH.
Tpoduueckue nenu u cet. AGUoTHUEcKUe OJIOKH AKOcUCTEM. [10UBBI M MIIBI B HKOCHCTEMAX.
KpyroBopoT BemiecTs 1 MOTOK YHEPTUHU B IKOCHCTEME.

OcHOBHBIE MTOKa3aTeIn 3KOCUCTeMbl. bruomacca u mpoayKIus. DKOJIOTHUECKUE THPAMHUIBI
qrces, OnomMacchl U SHEPTUU.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIecCHH. [lepBHYHBIC W BTOPHYHBIC CYKIIECCHH M HX
NPUYMHBI. AHTPOIIOTEHHbIE BO3ACWCTBUS Ha cyKueccud. KimmakcHoe — cooOIIecTBO.
buopasHoobpazue u moaHOTa KPyroBopoTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

IIpuponHbIE 3KOCUCTEMBI. JKOcUCmeMbl 03€p U peK. DKOCUCeMbl MOpel U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, nyCmblHb.

AHTpONOTreHHBIE  JKOCHUCTEMBI.  ArposkocucteMa. ArponeHo3. Pazmuuus  Mexay
AHTPOTIOTEHHBIMH U TIPUPOJTHBIMHA YKOCUCTEMAaMHU.

VYpb6oskocucremsl. OcHOBHbIE KOMIOHEHTHI ypOo3kocucteM. ['opozckast ¢iopa u ¢ayHa.
CunanTponmu3anusi TropoJckoil ¢ayHbl. buomormyeckoe U  XO3SIICTBEHHOE 3HAa4YCHHE
arpo’KOCHUCTEM U YPOOIKOCHCTEM.

3akoHOMEpHOCTH  (OPMHUpPOBAHHS  OCHOBHBIX  B3aMMOJICHCTBHIA  OPraHW3MOB B
sKocucTeMax. Ponb kackaonozo sghghexma u 6ud08-30uduxamopos (Kiouesvix 6udog) 8
@ynxkyuonuposanuu  sxocucmem. IlepeHOC HHEPruM W  BELIECTB MEXAY CMEXHBIMU
HKOCUCTEMaMHU. Y CTOWYMBOCTh OPTraHU3MOB, TMOMYJSALUH M JKOCHCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3JECHCTBUH.

Mexanusmbl  8030eticmeusi  3aepA3HEHUll  PA3HbIX  MUNO08 HA  CYOOPSAHUBMEHHOM,
ODP2AHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJO2UUECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030eticmeusi. MeTOI0IOTUsT MOHUTOPUHTAa €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCHUCTEM.

JdeMoHcTpanun

[Toptper: A. JIx. Tencnu.

Tabnuue! u cxembl: «CTpyKTypa OHOIIEHO3a», «DKOCUCTEMA IIMPOKOJIMCTBEHHOTO JIecay,
«JKocucTeMa XBOMHOTO Jeca», «DyHKIMOHANBHBIE TPYNIbl OPraHU3MOB B OJKOCHUCTEMER,
«KpyroBopor BemectB B 3Kkocucteme», «llemu mmuraHus (macTOMIIHAs, JAETPUTHAS)»,
«OKoyoruyeckas mupaMujia yucemn», « IKoJoruueckasi nupamuia 6uoMacchl», « IKOJIOrHIecKast
nupampia sHeprum», «OOpazoBanue Oonota», «llepBuuHast cykueccus», «BoccraHoBieHue
jieca mocie moxkapay, «IKocucrema o3epa», «ArpoueHos», «KpyroBopor BemecTs M MOTOK
SHEpruu B arporeHose», «I[Ipumepsr ypOoskocucTemy».

O6opynoBanue: repdapuu pacTEeHUM, KOJUICKIIMM HACEKOMBIX, Uydesa ITHUIl U 3BEPEH,
repOapuu KyJIbTYypHBIX U AUKOPACTYIIMX PACTCHUH, aKBApUYM KaK MOJIENIb IKOCUCTEMBI.

IIpakTnyeckas padora «/I3yuenne u onrcanue ypO0IKOCHCTEMBD».

JlaGopaTopnas padora «l3yueHne pazHooOpa3usi MENKUX MOYBEHHBIX WICHHUCTOHOTHUX B
Pa3HBIX IKOCHCTEMAX).

JKCKypeust «DKCKypcusi B TUITMYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €JIbHUK, Ha
CYXOJOJBHBIN WJIN IOWMEHHBIH JIYT, 03€p0, 00JI0TO)».

JKCKypeHst «IDKCKYpCHs B arpOdKOCUCTEMY (Ha TOJI€ WK B TEIUTMYHOE XO35SHCTBO)».

Tema 10. buocdepa — rinodanbHasi IKOCUCTEMA

buocdepa — obmerianerapHas o0oj04ka 3eMiM, TJI€ CYIIECTBYET WM CYIIECTBOBaja
*u3Hb. PazButne npencrasiaeHuit o ouocdepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepnaackoro o
6uocdepe. Obmactu 6uocheps! u e€ cocran. JKuBoe BeiecTBO OHOCHEPhI U €ro PyHKIUH.

3aKkOHOMEpPHOCTH cymiecTBoBaHus Onocdepsl. OcodbeHHOCTH Onochepsl Kak rio0ambHOM
sKocucTeMbl. JluHammyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemiectB U
O6roreoxnuMHUYECKre HUKIIBI (Yriiepo/a, a3oTa). PUTMUUHOCTD siBIIeHUH B Ouocdepe.
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3onanbHOCTh Ouochepsl. [lonsTue o 6nome. OCHOBHBIE OMOMBI CYIIH: TYHJpa, XBOMHbIE
jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, IyCThIHHU, TPOIIMYECKHUE Jieca,
BBICOKOTOpBsl. Kitumar, pacTUTENbHbIN U KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ GYHKIOUS JKUBBIX CHUCTEM, OIIGHKa HUX PECypCHOro NOTEHLHuana |
o6uochepHbIX QYHKIHMHA.

JdeMoHcTpanumn

IToptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmunps! u cxemsl: «I'eocheps 3emnn», «Kpyrosopot azota B npupoae», «Kpyrosopor
yriaepozaa B nmpupone», «Kpyrosopor kuciaopona B npupoae», «KpyroBopor BoJbl B IPUPOAEY,
«OcHoBHBIE OWOMBI cymm», «Kmumatumdeckue mosica 3emum», «Tynmpa», «Taiiray,
«Cmemannplii  necy, «lllupokonuctBeHHsit jgec», «Cremby», «CaBaHHa», «IlycThIHY,
«Tponmuecknii gec».

Ob6opynoBanue: repbapun pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kamomas cpeaa

DKoJIoTHYeCcKHe KpHU3MChl M WX TNpUYMHBL. Bo3neiictBue denoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3IYyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEeHHe BOJHOW cpenpl. OxpaHa
BOJHBIX pecypcoB. Paspymienue noussl. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpPONIOTEHHOE  BO3JCHCTBME Ha pPACTUTENBHBIA W JKMBOTHBIM Mup. OxpanHa
PacTUTEIBHOIO U )KUBOTHOTO MHpa. OCHOBHBIE NPUHLMIIBI OXpaHbl MpUpoAsl. KpacHble KHUTH.
Oco60 oxpansiembie pupoaasie Tepputopun (OOIIT). borannueckue caabl U 300J0TUUECKHE
MapKH.

OcHOBHbBIE TPUHIUIBI YCTOWYMBOTO Pa3BUTHS Y€IOBEUYECTBA M MPUPOJbl. PanmonansHoe
NPUPOIONOIb30BAHUE M COXpaHEHHWE OMOJOrHMuYeckoro pasHooOpaszus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX AKOJIOTUYECKUX KpU3nUcoB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUca
U €r0 BEPOSATHBIE NOCIEACTBHSI.

Pa3BuTHe METOAOB MOHUTOPMHIA Ppa3BUTHUS OINACHBIX TEXHOTCHHBIX IPOIIECCOB.
CucmemHvle ucciedosanuss nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCNOCOOHOI
aHepeemuxe. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvusie ungopmayuonHvie
cucmemsl, obecneuusarowue 00CMyn K UHDOPMAYUU NO COCMOAHUIO OMOENbHBIX U008 U
akocucmem. OcHo8bl dIKOpeaburumayuy 3Kocucmem u cnocobos 6opbOvL ¢ OUONOBPEHCOECHUAMU.
Pexoncmpykyua mopckux u HazemMHbIX 9KOCUCTNEM.

JdeMoHcTpanumn

Tabmuupel W cxembl: «3arpsi3HeHHe aTMocdepbl», «3arps3HeHHe THapocheps»,
«3arpsizHeHne 1nouBbl», «[lapHukoBbiii  3ddexkT», «Ocobo oxpaHseMmble MPHUPOJHBIE
TeppuTOpUNY, «MoOJenn ynpasiasieMoro Mupay.

O6opynoBanne: ¢oTtorpadun OXpaHAEMBIX PACTCHHMH ¢ JKHUBOTHBIX KpacHOW KHHUTH
Poccuiickoit @enepanun, KpacHoil KHUTH pernoHa.
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IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'MHA
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYyYarOUTUMUCS
[pOTpaMM CpeHero o01ero 00pa3oBaHus: TUYHOCTHBIE, METAIIPEAMETHBIC U NIPEIMETHBIE.

B cTpykType JTUYHOCTHBIX pe3ylbTaTOB OCBOEHUS MPOTrpaMMbl MO OMOJOTMH BbIAEICHBI
CIIEAYIOIIME  COCTABIISIOUIME: OCO3HAHHE OOYyYalOIIMMHUCS  POCCHUICKOW  TpakJaHCKOH
WJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHUIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAEIICHHUIO,
Hanuuyue momueéayuu K OOy4YeHUIO OWOJIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOEXKIEHHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LEHHOCTEH U MCTOPUYECKUX TPATUIMI pa3BUTHL
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B
CBOEH  JICATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH  CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHMs, Haluyue NPABOCO3HAHUS  DKOJIOTUYECKOH  KYJBTYpHI,
CcnocobHoCmu cmasums UENH U CTPOUTH JKU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHS MPOTPaMMBbI 110 OMOJIOTHH TOCTUTAIOTCS B €HMHCTBE
y4eOHOM M BOCTUTATENILHON NIE€ATEIHHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCHHCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, NPUHATHIMU B
oOmiecTBe MpaBUiIaMH M HOpMamH TOBEIEHHUS U CIIOCOOCTBYIOT MpolleccaM CaMOIO3HAHMS,
CaMOBOCIIMTaHMsI U CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH MO3ULUU JUYHOCTH, NMATPUOTU3MA U
YB@XKEHUS K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOIO
yYBaKEHUs, OEpe)KHOT0  OTHOIIEHHS K  KyJIbTypHOMY  HacleIui0 H  TPAAULHUAM
MHOTOHAIMOHAJILHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpyKarolen cpere.

JIMuHOCTHBIE pe3yNbTaThl OCBOEGHUS y4eOHOro mpeamMeTa «bHOIOTHs» TOMKHBI OTPaXXKaTh
TOTOBHOCTh U CIIOCOOHOCTh O0YYalOUIMXCs PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPHEHTAlMii, IO3UTUBHBIX BHYTPEHHUX
yOEXKIeHH, COOTBETCTBYIONIMX TPAJAULMOHHBIM LEHHOCTAM POCCHMCKOrO  OOIlecTBa,
paclIipeHHe JKU3HEHHOTO OIbITa U ONBITA AESITEIBbHOCTU B IPOLIECCE PEATU3alMU OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATENBHOU I€ATEIbHOCTH, B TOM YUCIIE B YACTHU:

1)rpaxaaHcKoOro BOCHUTAHMS:

cOPMUPOBAHHOCTh TIPAXKIAAHCKOW MO3UIMH  00ydYaromerocs Kak aKTHBHOIO U
OTBETCTBEHHOTO YWJIEHA POCCHUIICKOT0o OOIIECTBa;

OCO3HAHUE CBOUX KOHCTHUTYLIHMOHHBIX NpaB U 0O0s3aHHOCTEH, YyBa)X€HHE 3aKOHA H
IIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM NEATENHHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
peleHny yueOHBIX U MO3HABATEIbHbIX 33/1a4, BHIIIOJTHEHUN OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CHIOCOOHOCTbh  OMpEAeNATh COOCTBEHHYIO TMO3ULHMI0 10 OTHOLIEHUIO K SBICHUSIM
COBPEMEHHOMW KHU3HU U OOBACHATH €€;

yMEHHE y4YWUThIBaTh B CBOMX JEWCTBUAX HEOOXOAUMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBHUS JIOJIEH ¢ pa3HBIMU YOSKICHUSAMH, KyJIbTYPHBIMU LIEHHOCTSIMH U COIIMAJIbHBIM
MTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINIOJHEHUSI YUYEOHBIX,
[O3HABATENIbHBIX W MCCIIENIOBATEIbCKUX 3aJad, YBAXUTEIBHOTO OTHOLIEHHWS K MHEHHIO
OIMIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COIEPIKAHMS;

TOTOBHOCTBh K TYMaHUTapHOW U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPpUOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPaXKIaHCKON WACHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HApOJdy, 4yBCTBa OTBETCTBEHHOCTH Iepesn PoauHOM, ropocTv 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK M KyJIBTYPY, MPOILJIOE U HACTOSALIEE MHOTOHAMOHAIBHOTO Hapoaa Poccuu;
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[ICHHOCTHOE OTHOILICHHE K MPHUPOJHOMY HACIEIUI0 M TMaMATHUKAM MPUPOIbI,
nocTmwkeHusiM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIOCOOHOCTh OIIGHWBATh BKJIQJ POCCHMCKUX YYEHBIX B CTAHOBJIIGHHE W Ppa3BUTHE
OMOoJIOTHY, TOHUMAHWUSI 3HAYCHHST OMOJIOTHN B TIO3HAHUH 3aKOHOB IPHUPOJIBI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 O0IIEeCTBA;

ujelHas yOe:KIEHHOCTh, TOTOBHOCTH K CITY)KeHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCHIICKOTO HApO/Ia;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ITUIECKOTO TIOBEACHUS;

CIOCOOHOCTH OLIEHMBATh CUTYAIlMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSChH
Ha MOpPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH;

OCO3HAHHME JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYAyILEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOWM pOJMTEISIM, CO3JAaHHIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSATUS LIEHHOCTEH CEMEHHOM JKM3HU B COOTBETCTBUHU C TPAAULUSIMH HAPOJOB
Poccumn;

4) 3cTeTHYECKOr0 BOCTIUTAHMS

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIFOYAsl ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUH;

MOHWMaHHEe YMOIIMOHAIIEHOTO BO3CHCTBUS JKUBOW MPHUPOIBI M €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B pa3HBIX BUAAX HCKYCCTBAa, CTPEMJICHHE MNPOSBISATH
KadecTBa TBOPUECKOW JTHIHOCTH,

S) ¢usuyeckoro BocnUTAHMA, (OPMHPOBAHMS  KYJbTYPbl 310POBbA H
IMOIMOHAIBLHOTO 0JIArOMOJIYHsI:

MOHMMaHME U peau3alys 310pOBOro U 0e30MacHoro odpasa KHU3HH (3A0pPOBOE MUTAHUE,
COOJTIO/ICHNE TUTUEHHUYECKUX TPABHII U HOPM, COATaHCUPOBAHHBIN PEXHUM 3aHITHH W OTIbIXA,
perynsipHasi (u3MuYecKash AKTUBHOCTh), OEpEeKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PH3UUECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMaHWE IIEHHOCTU TPaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOIO OE30MacHOTO
MOBEJICHHS B CUTYAIIHSX, YTPOXKAFOIINX 3IOPOBBIO U )KU3HHU JTFOICH;

OCO3HAHME TOCJIEACTBUA W HENPHUATHS BPEIHBIX NPHUBBIYEK (YMOTPEOICHUS aIKOTroJs,
HapKOTHKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY.ly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JI€ATEILHOCTH TEXHOJIOTHYECKOMN U COLIMAIbHOM HANPaBICHHOCTH,
CMOCOOHOCTh ~ MHUIIMMPOBATH, IUIAHUPOBATH M CaMOCTOSITEJIPHO — BBIMIOJMHATH  TaKyFo
NS TeNbHOCTD;

WHTEpEeC K Pa3sNudHbIM cepam mpodeccHOHABHONW NEesSTeTbHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIN BbIOOp OyayIeit npodeccuu U peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0 U caMOOOpa30BaHHMIO HAa MPOTSHKEHUU BCel
KHU3HU;

7) IKOJI0OrM4YeCKOro BOCIIUTAHMSI:

HKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHHS;

MIOBBIIIEHUE YPOBHS JKOJOTMYECKON KYJBTYpbl: HMPUOOpETEeHHE OIbITa IJIAaHUPOBAHUS
MOCTYTIKOB M OIICHKH WX BO3MOJKHBIX ITOCIICICTBUH TSI OKPY>KAIOIIEH CPEIbI;

OCO3HAHKE TI00ATBHOIO XapaKTepa SKOJIOTHYECKUX MPOoOIIeM U MyTel X pelIeHus;

CTIIOCOOHOCTh HMCIONB30BaTh MpHOOpeTaeMble TIPU M3YYCHUN OMOJIOTUH 3HAHUS U YMEHHS
IPU peIICHUH MpoOsieM, CBSA3aHHBIX C paIMOHAJIBHBIM IPHPOJIONOJIB30BaHHEM (COOIIOACHNE
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IIpaBWJI TIOBEJIEHUS B INPUPOJAE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Onochepsl);

aKTUBHOE HENPUATUE NEHCTBUM, MPUHOCSIIUX BPEI OKPY’KAIOLIEH MPUPOAHON Cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMYECKHE MOCIEACTBHS MPeIIpUHUMAEMBIX
JNEUCTBUN U IIPENOTBpaLIaTh UX;

HaJIMYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIIICHHUS, SKOJIOTHYECKOH KyJbTyphl, OMbITA
NESATEIBHOCTH  DKOJOTMYECKOM  HAIPABJIEHHOCTH, YMEHHUS PYKOBOACTBOBATbCS HMHU B
M03HABATEJIbHOM, KOMMYHHUKAaTHMBHOM M COLMAIbHOM MpakTHUKE, TOTOBHOCTH K Y4YacTUIO B
IIPAKTUYECKOH AESITEIbHOCTU IKOJIOTHYECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMHPOBAHHOCT, MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKH M OOIIECTBEHHOW MpPaKTHUKH, OCHOBAaHHOIO Ha JMajJore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIHUKYJIBTYPHOM MHUDE;

COBEpIICHCTBOBAHHUE S3bIKOBOM M YUTATEIBCKOM KYJIbTYpbl KaKk CPEe/ICTBA B3aUMOICHCTBHS
MEX/1y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMAaHUE CHeUpUKH OHOJOTUU KaK HayKd, OCO3HaHUS €€ poiu B (OPMHUPOBAHUU
PalMOHATILHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IEIOCTHOTO TPEACTaBICHUS 00 OKpYXKaroleM
MUpEe Kak O €IMHCTBE IMpPHUPOAbI, YeloBeKa U O00IlecTBa, B TO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHUH PoOIeM COXpaHeHHsI TPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OWOJIOTUU JJISi COBPEMEHHOM LMBHIM3ALMU: OOecreueHus
HOBOT'O YPOBHS pa3BUTHs MEAMLUHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, COCOOHBIX
pelaTh pecypcHble MpoOaemMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI0OATBHBIX
HKOJIOTHUECKUX MpoOIieM U obecrieueHHs mepexoia K yCTOHYUBOMY Pa3BUTHIO, PAllHOHAIEHOMY
HCIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHJIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYECHUH OMOJIOTMYECKUX 3HAHWN B LIENAX MOBBIMICHHUS OOIIEH
KyJbTYpbl, €CTECTBEHHO-HAyYHON TI'PAMOTHOCTH, KaK COCTAaBHOM YacTH (YHKIIMOHAJIbHOMN
IPaMOTHOCTH 00y4arouuxcs, popMupyemMoit pu U3ydeHuu OUOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMs, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHMUSA ISl aHaNu3a W OOBSACHEHUS SIBICHHUM
OKpY’ KaIoIIero MHpa M MNPOUCXOASIIMX B HEM H3MEHEHHUI, yMEHUE JeiaTb OOOCHOBAaHHBIC
3aKIIIOYCHUS HAa OCHOBE HAYYHBIX (AKTOB M HMEIOIIMXCA JAHHBIX C IEJIbI0 TOJyYeHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OWOJIOTMUECKUE 3HAHUS JUI PELICHHUs
po0JieM B peasbHBIX )KM3HEHHBIX CUTYAIIUSIX;

OCO3HAHUE LIEHHOCTH HAy4YHOU JEATENbHOCTH, TOTOBHOCTh OCYLIECTBIISITH IIPOEKTHYIO U
HCCJIEIOBATENbCKYIO S TeIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEephIBHOMY OOpa30BaHMI0O M CaMOOOPa30BaHUIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMM 1O OHOJIOTMM B COOTBETCTBHUM C >KU3HEHHBIMH
NOTPEOHOCTSMH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertamnpeamMeTHble pe3ysbTaThl OCBOEHHUsS yueOHOro mpeamera «BbHOJOTHs» BKIIOYAIOT:
3HauuMble g (HOPMUPOBAHMS MHPOBO33PEHHUS OOYHYaIOMIUXCS  MEXKIUCLHUIIMHAPHBIE
(MexnpeaMeTHbIE) 00ILIeHayYHbIe TOHATHS, OTPAKAIOIHNE 1IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METO/I0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIeCTBO, SHEPTHs,
SBJICHHE, MpOIecC, CHUCTeMa, HAayuHbId (DaKkT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HcclefoBaHUe, HaOIIOJAeHHe, HW3MEpEHHe, SKCIEPUMEHT U Jpyrue);yHUBepCcalbHbIE
yueOHble JieiicTBUs (TIO3HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYJISATHBHBIC), 00ECIIEUMBAIOIINE
dbopMupoBaHre (PyHKIHOHAIBHON I'PaMOTHOCTH M COLUAIBbHON KOMIIETEHIIMH OOYYaroUIXCS;
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CIIOCOOHOCTH oOyJaromuxcs WCIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHBIE,
MHPOBO33PCHUYCCKHUEC 3HAHUA W YHHUBCPCAJIBHBIC y‘-Ie6HBIe }IeﬁCTBHH B IIO3HABAaTEILHOU U
COLIMATbHOU MPAKTHKE.

B pesynprare wusydeHuss OWONOTMHM HAa YpPOBHE CpeaHEro oOmero oOpa3oBaHUS Yy
oOyuatomerocsi OyayT chopMHUpPOBaHBI MMO3HABATEIbHBIE YHUBEPCAIBHBIC YUeOHBIE NEHCTBUS,
KOMMYHHUKATUBHBIC YHHUBCPCAJIBHBIC y‘—Ie6HBIe HGIZCTBI/ISI, PEryJISITUBHBIC YHUBCPCAJIILHBIC
y4eOHbIe AeHCTBUS, COBMECTHAS IESATEILHOCTD.

MeranpeaMeTHbIC PE3yJIbTaThl OCBOSHHUS IPOrpPaMMBbI CPEIHET0 00Imero oOpa3oBaHUS
JOJKHBI OTPaXKaTh:

OBJIa)IeHI/[e YHUBEPCAJIBbHBIMHA y‘lCﬁHI)IMI/[ MO3HABATC/JIbHBIMU HeﬁCTBHﬂMHZ

1)0a30Bble JIOrHYecKHUe JeiiCTBUS:

CaMOCTOATENFHO (OPMYJIUPOBATh WU aAKTyaJIM3WpPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIB30BAaTh IIPpU OCBOCHHUUA 3HaHUHU HpI/IéMLI JIOTUYECKOT'O MBIIIJICHUA (aHam/Ba,
CUHTE3a, CpaBHEHHS, KiaccupuKauu, OOOOIIEHHs), PACKPBIBATH CMBICT OHOIOTHYECKUX
MOHITUN (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTAaHABINBATh CBS3U C APYTUMHU MOHATUSAMU);

OTIPECTATh IENH JIeATEIBHOCTH, 3a/JaBas TMapaMeTpbl W KPUTEPUU HUX JIOCTIKEHUS,
COOTHOCHUTB PE3YJILTATBI ACATCIBHOCTH C TOCTABJIICHHBIMHA LCIIAMU,

UCIIONb30BaTh OMOJIOTMYECKUE TOHATUSA i OOBSCHEHUS (aKTOB WM SIBICHUH >KUBOUN
IIPUPOJIBI,

CTPOUTHh JIOTUYECKHE pacCyKIeHHs (MHIAYKTUBHbBIC, JEAYKTHBHBIE, IO aHAJIOTHUH),
BBISABIIAATE 3aKOHOMEPHOCTU W IMPOTHBOPEYHA B paCcCMAaTpUBACMBIX ABJICHUAX, (bOpMy.]'II/IpOBaTI)
BBIBOJIBI M 3aKJTFOUCHUS;

IMPUMCHATE CXEMHO-MOJCIIBHBIC CPEACTBA JIA MPEACTABICHUSA CYHICCTBCHHBIX CBSI3EU U
OTHOIIICHUH B HM3y4aeMBIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTHBOPEUYUN Pa3HOTO PoOja,
BBIABJICHHBIX B pa3JIMYHBIX I/IH(l)OpMaHI/IOHHI)IX HCTOYHUKAX,

pa3pabaTeiBaTh TUIAH PEIICHHUS POOIEMBI C YUETOM aHAIIM3a UMEIOIIMXCS MaTePHATbHBIX
U1 HEMATEPHUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESATENHHOCTh, OIEHHBATh COOTBETCTBHE pE3YyJIbTATOB MLETSM,
OIICHUBAThL PUCKHU HOCJ'IeI[CTBI/Iﬁ ACATCIBHOCTH,

KOOPJIMHHUPOBATh M BBIMIONHATH pPadOTy B YCIOBHSIX pPEaNbHOT0, BHUPTYadbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPH PEIICHUH KU3HEHHBIX TPOOIEM.

2)0a30BbIe HCCIEN0BATEIbCKHE TeHCTBUS:

BIIa/ICTh HABBIKAMH y4eOHO-HCCIIEOBATEILCKON U MPOCKTHOW AESITeIbHOCTH, HaBBIKAMU
paspernieHus: mpoosieM, CIOCOOHOCTHI0O U TOTOBHOCTBHIO K CAMOCTOSATEILHOMY TOUCKY METOJIOB
pEIIeHUs MPAKTHYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

HCIIOJIB30BAaTh pPa3jJUYHbIC BUIAbI ACATCIIBHOCTH II0 IIOJYYECHUIO HOBOI'O 3HAHHA, €TI0
HMHTEPIIpEeTaliY, MPEeoOpa3oBaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHUTYyalMsX, B TOM YHUCIE MPHU
CO3JaHUN yqe6HI)IX N COOMAIIBHBIX ITPOCKTOB,

(dbopMUpOBaTh HAYYHBINA THIT MBIIUICHUS, BIa/IeTh HAYYHONH TEPMUHOJOTUEH, KITFOUEBBIMH
IIOHATUAMHU U METOJaMU,

CTaBUTh W (POPMYITUPOBATH COOCTBEHHBIE 3a/ladll B 00Pa30BATENBHONU AESITETBHOCTH H
KU3HCHHBIX CUTyallHAX,

BBISBJISITh MPUYMHHO-CICACTBEHHBIE CBSI3M W aKTyallM3UpPOBAaTh 3a/ady, BBIIBUTaTh
TUIIOTE3Y eé pEeIICHUA, HaXOAWTH AaApryMCHTBI JI1 JOKAa3aTCJIbCTBa CBOUX YTBep)K}IeHHﬁ,
3aJ1aBaTh MapaMeTPhl U KPUTEPHH PEIICHUS;

AHAJIM3UPOBATH IMOJIYYCHHBIEC B XOAC PCIICHUA 3aJdaud pPE3YyJIbTAaThbl, KPUTHYCCKU
OLICHMBAThH UX JJOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYyAallUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;
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OCYILIECTBIIATh 1IEJCHANPABICHHBIM MOUCK MEpEeHOca CPEACTB U CIIOCOOOB JEUCTBUS B
MPO)eCCHOHATIBHYIO CPEy;

yMeTh TEpEeHOCUTh 3HAHUS B  TIO3HABATENIbHYIO M  MPAaKTHUYECKylo  o0jacTu
KHU3HEACSITEITbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE WJEH, IpeajaraTb OpPUTHHAJIBHBIE TOAXOAbl M PpEIICHUS, CTaBUTh
npoOJIeMbl U 331a4u, JIOMyCKaIOIINe albTepHATUBHbIC PEILICHHUS.

3) padora ¢ unopmaumeii:

OPHEHTUPOBATHCA B PA3IMYHBIX MCTOYHHMKAX HMH(poOpMaluu (TeKcTe ydueOHOro mocolwus,
HAy4YHO-TIOMYJISIPHOM JHUTEepaType, OMOJOTHYECKUX CIOBAapsAX M CHPAaBOYHHUKAX, KOMIBIOTEPHBIX
06a3ax mgaHHBIX, B VHTepHeTe), aHaIM3UpPOBaTh HMH(OPMAIMIO DPA3IUYHBIX BHUIOB M (QopM
MIpe/ICTaBICHUS, KPUTHUECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTS;

(bopMyIMpOBaTh 3ampOChl M TNPHUMEHATh Pa3IMYHBIE METOJbI INPH IOHCKE U O0TOOpe
OuooruuecKkoil HHPpopMaI, HeoOX0IMMOM JIIsl BHIITOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJIB30BAHUS HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHUH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY TpEACTaBICHUS OHUOIOTHYECKOM
uHpopManuu (cxemsl, rpaduKu, JUarpaMmbl, TaOIHUIIbI, PUCYHKH U IPYTrOe);

UCMOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CpEACTBA IMpH paboTe C OHUOIOTHYECKOM
nHpopMalel: MPUMEHITh XUMUYecKue, Gu3NYecKue M MaTeMaTHUeCKHe 3HaKW U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOIB30BaTh W INPEoOpa3oOBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJaJIeTh HABBIKAMU pACHO3HABaHUS M 3alIUTHl  MHPOpPMALUHU, WHPOPMAIMOHHOM
0€30M1acCHOCTH JTUYHOCTH.

OgnajgeHne yHMBepCaJIbHBIMA KOMMYHHUKATHBHBIMHU AeHCTBUAMM:

1)o01menne:

OCYIIECTBISATH KOMMYHHKAILIMU BO BCeX c(epax >KU3HU, aKTUBHO YYacTBOBATh B JHANOTe
WIM JUCKYCCUU TIO CYLIECTBY 0OCykJ1aeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYKICHHMsSI OTHOCHUTEIBHO BBINOJIHEHUS Tpe/ularaéMOd 3aJayd, Y4YUThIBATh MHTEPECH H
COTJIACOBAHHOCTH MO3UIMI IPYTUX YyYaCTHUKOB AMATIOTa WK AUCKYCCHN);

pacrio3HaBaTh HeBepOaJibHbIE CpEJICTBA OOILICHMs, MOHMMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS! KOHQIMKTHBIX CUTYallil, YMETh CMATYaTh KOH(MIUKTHI U
BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMHU OOIEHUS M B3aUMOIECHCTBHS, MOHUMATh HAMEPEHUS
APYTUX JIOJIeH, TPOSBIATh YBKUTEIBHOE OTHOILEHHE K COOECEIHUKY M B KOPPEKTHOH (opme
(dbopMyIIHpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOKO TOUYKY 3pPEHHUS C MCIOJIb30BAHHEM S3BIKOBBIX
CPEICTB.

2)COBMeCTHAS 1eITeJIbHOCTD:

MOHMMATh M MCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHAMBHUAYaJIbHON pabOThl MpHU
peleHn OMOIOrnYecKoil MpooieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3auMOAEHCTBUS NP pELICHUN y4eOHOU 3a1auH;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX ICHCTBUI C Y4ETOM OOIIMX HMHTEPECOB H
BO3MOXKHOCTEH Ka)kJI0T0 UjeHa KOJUIEKTHBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTh M KOOPAUHHPOBATh
JNEUCTBUSL TO €€ JOCTH)KEHHUIO: COCTAaBJATh IUIAH JCHCTBHM, paclpenessiTb POJIM C Y4ETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KaYE€CTBO CBOETO BKJIA/Ja M KaKJOT0 yYaCTHUKA KOMAaH[bl B OOIIMN pe3yibTatr
10 pa3pabOTaHHBIM KPUTEPHSIM;
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IIpeJlaraTb HOBBIE IPOEKTHI, OLICHUBAThb WJEU C IO3ULUH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B pA3JIMYHBIX CUTyalusX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh HMHUIIMATUBHBIM.

OsnajgeHne yHHBePCAJbHBIMHU PeryITHBHBIMH JCHCTBUSIMHU:

1)camoopranmusanus:

UCTOJIb30BaTh OHOJOTMYECKUE 3HAHUS Ul BBIABICHHA NpoOJIeM M HUX pEUIeHUs B
KU3HEHHBIX U YUeOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKHX 3HAHUH 1LIEJIeBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M TOCTYNKAax IO OTHOLIEHUIO K JKUBOW NMPHUPOJE, CBOEMY 3J0POBBIO M 310POBBIO
OKPY’KaIOILHKX;

CaMOCTOSITETIHO OCYIIECTBIIATh IMO3HABATENIbHYIO JESTENbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh M (opMynupoBaTh COOCTBEHHbBIE 3aJaud B OOpa30BaTENbHON JAEATEIBHOCTH U
YKU3HEHHBIX CUTYAlMSIX;

CaMOCTOSITENILHO COCTABIIATH IJIaH PEIICHUS MPOOJIEMBI C yUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPENOUYTEeHUM;

JieNaTh OCO3HAHHBII BHIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYIUIIMU B Pa3HBIX 001aCTIX
3HAaHUH, TOCTOSIHHO MOBBILIATh CBOM 00pa30BaTeIbHbIA U KYJIbTYPHBII YPOBEHb.

2)CaMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHUTYalMsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLCHUBATH
COOTBETCTBHE PE3YJILTATOB LIETIAM;

BJIa/IETh HaBBIKAMH [MO3HABATENIbHON pe(IeKCUM KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
Y MBICIMTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATH MPUEMBI pedIieKCuu
JUIS OIICHKHU CUTYalllH, BHIOOpa BEPHOTO PEIICHNUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTHI JPYTUX IPU aHAIU3E PE3YNbTATOB JIEATEIbHOCTH;

3)npunsaTHe ce0s M APYruXx:

MIPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTHUX IPU aHAJIN3€ PE3YJIbTATOB AEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C MO3UIMU APYTOro YEJTOBEKA.

MNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3yabpTaThl OCBOEHUS cojepxkaHus ydeOHoro mnpeamera «buoiorus» Ha
yriay0aEHHOM YypOBHE OpUEHTUPOBAHBI Ha o0ecneueHre npoguibHOro o0yueHus: 00yJarommxcs
Oouomornn. OHM BKITIOYAIOT: creruduyeckre uisi OWONOTHMHM HaydHbIE 3HAHUS, YMEHHS H
CrocoObl JeMCTBHII 1O OCBOCHHIO, WHTEPIpETAllM M TpeoOpa3oBaHUIO 3HAHUN, BHJIBI
JESTEIHOCTH 10 MOJYYEHHIO HOBBIX 3HAHMW M UX INPHUMEHEHUIO B Pa3jIM4YHbIX Y4YEOHBIX, a
TaK)X€ B PEAbHBIX JKU3HEHHBIX CUTyalusx. [IpeameTHsle pe3ynbTaThl NpeICTaBIEHbI 110 rogam
U3YYEHHUS.

[IpenMeTrHbie pe3yibTaThl OCBOCHUs YydyeOHoro mnpeamera «buonorus» B 10 knacce
JIOJKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE€ U POJIM OMOJOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHNU €CTECTBEHHO-HAYYHOH KAapTHHBI MHpPA, B IO3HAHWU 3aKOHOB TPHUPOIBI U
pelIeHrnr ITpobiieM pallMoOHAIBHOTO MPUPOIOTIONB30BAHMS, O BKIIaI€ POCCUNCKUX U 3apyOeKHBIX
Y4€HBIX B pa3BUTHE OUOJIOTHN;
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BJaJICHHUE CHCTEMOW OMOJIOTMYECKHX 3HaHUM, KOTOpas BKIIOYAET: OCHOBOIMOJArarolue
OMONIOrMYecKre TEPMUHBI W TOHATUS (KU3Hb, KJIETKA, OpPraHu3M, MeTaboiu3M, roMeocTas,
CaMOpETYJISALNSA, CAMOBOCIIPOU3BENECHNE, HACIIECTBEHHOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHUE),
ononornueckne Teopuu (kimerounas teopus 1. IlIBamma, M. Illneiinena, P. Bupxosga,
XpOMOCOMHas Teopusl HacleAcTBeHHOCTH T. Moprana), yuenus (H. M. BaBumoBa — o mieHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHMIi), 3aKOHBI (€IMHOOOpPA3Usl MOTOMKOB
IIEPBOTO MOKOJIEHUS, PACIIEIIJIEHNs], YUCTOTHI FaMeT, HE3aBUCUMOro HacienoBaHus I.Mennens,
TOMOJIOTUYECKUX PSJIOB B HacleACTBeHHOW wu3MeHunBoctd H. WM. BaBunoma), mpuHIUTIBI
(KOMIUIIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMHU METOJAaMH HAY4YHOI'O MO3HAHUS, HCIOIb3yEMbIX B OMOJIOIMYECKUX
HCCIIEIOBAaHMAX JKUBBIX 00BEKTOB (OMMCaHKUE, U3MEpEHHUEe, HabI0IeHUE, SKCIICPUMEHT);

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIE OakTepHii, rpu0OoOB, pacTeHuil,
KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPraHOB U CHCTEM OpPraHOB PACcTEHUH, )KUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB  JKM3HENEATENBHOCTH, NPOTEKAIOIIMX B OpraHU3Max pacTEHWM, JKUBOTHBIX U
YesioBeKa, OMOJIOTHYECKUX MPOIIeCCOB: OOMeHa BellecTB (MeTado0In3M), IpEeBpallleHus] SHEPTuH,
OpoXXeHHs, aBTOTPO(HOrO0 U reTepoTPOPHOro TUMOB MUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Meil03a, raMeToreHe3a, sMOprUoreHesa, MoCcTIMOPHOHAIBHOTOPa3BUTHS, PA3MHOKEHUS,
MH/IMBUAYAIbHOTO DPAa3BUTHS OpraHu3Ma (OHTOTrEHEe3a), B3aWMOJCHCTBHS T'€HOB, IeTepoO3Hca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE yCTaHABIUBATh B3aWMOCBSI3U MEXKIY OPraHOMJIAMHU KJIETKHM U UX (QYHKIUAMHU,
CTPOCHHMEM KJIETOK Pa3HbIX TKaHEH U UX QYHKIHMSIMH, MEKIY OpraHaMHi U CUCTEMaMU OpPTraHOB Y
pacTeHHii, >KUBOTHBIX M 4eJOBEKa M HX (QYHKUUSAMH, MEXKIY CHUCTEMaMH OpPraHOB M HX
GyHKIUSAMHE, MEXAY ATanaMd oOMeHa BEIIEeCTB, ATalaMM KJIETOYHOrO LHUKIA M KU3HEHHBIX
IIUKJIOB OPraHU3MOB, JTalaMM SMOPHOHAILHOTO DPAa3BUTUS, TEHOTHUIOM M (DEHOTHUIIOM,
¢dbeHoTurnoM u pakTopamu cpeibl OOUTaHMUS;

YMEHHE BBISIBIATH OTIMYUTENIBHBIE NMPU3HAKU JKHUBBIX CHCTEM, B TOM YMCJIE PacTEHHUH,
KUBOTHBIX U YEJIOBEKa;

YMEHHUE UCMOJIb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHUECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYIIIL;

YMEHHUE pelaTh OWOJOTHYECKUE 3a/1auM, BBIABIATH NPUUYMHHO-CIEACTBEHHBIC CBSI3U
MEXJIy HCCIIeyeMbIMI OHOJOTMYECKUMU TpOLIECCaMU U SBJICHUSIMHU, JeNaTh BBIBOJBI H
IIPOrHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3YJIbTaTOB;

yMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpaKTHYecKue paboThl, coOI0AaTh MpaBuia Mpu
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000pPYI0BaHUEM;

YMEHHE BBIABUTaTh THUIOTE3bl, MPOBEPATh HUX HKCHEPUMEHTAIBHBIMU CpPEACTBAMH,
bopmyIHpys LeNb UCCIIeI0OBaHUS, aHATM3UPOBATh MOTYUYCHHBIE PE3YIbTaThl U JIENaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4EOHO-HCCIEAOBATEIbCKOW paboTe mo OMOJIOTHH, SKOJOTUH M
MEIUIUHE, MPOBOAUMON Ha 0a3ze HIKOJBHBIX HAyYHBIX OOIIECTB, U MyOJUYHO MPEICTABIATH
MOJTy4YEHHBIE PE3yJIbTAaThl HA YYEHNUECKUX KOH(PEPEHLIUSAX;

YMEHHUE OLIEHUBaTh 3THYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 00JacTu
OMOJNOTMM W MEAMIMHBI (KIIOHHMPOBaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIPAaBICHHOE
M3MEHEHHE TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BEIOOP Oyaymiel mpodecCHOHAIBHON EATEILHOCTH B
obsiacTi OMOJIOTHH, MEAULIMHBI, OMOTEXHOJIOI MU, BETEpUHAPUH, CEIbCKOTO X03SHUCTBA, MUIIEBOM
MIPOMBIIIJICHHOCTH, YIIyOJsTh IO3HAaBATENbHBIH WHTEPEC, HANpPaBJICHHBI Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH MpodecCuu M MPOAOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMsA B
OpraHU3alMsIX CPEeITHETr0 MPOPECCHOHATBHOIO U BBICILIET0 00pa30BaHMS.

[IpenmeTHble pe3ynbTaThl OCBOGHMs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJKHBI OTPaKaTh:
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c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJOTMU B CUCTEME €CTECTBEHHBIX HAyK, B
(GOpMHUPOBAHUN COBPEMEHHOM €CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOIBI U PEIIEHUH HKOJOTHUECKUX MpOOJIeM UYelIoBEYecTBa, a TaKKe B PEIICHUHM BOIPOCOB
palMoOHAIBHOTO MPHUPOJIONOIb30BaHUS, U B (HOPMHUPOBAHMM LEHHOCTHOTO OTHOILIEHUS K
npupoze, OOIIEeCTBY, YeNOBEKY, O BKJIaJe POCCHMCKUX M 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BJaJleTh CUCTEMOW OMOJIOTMUECKUX 3HAHWM, KOTOpas BKIIOYAET ONpeAeieHUs U
MMOHMMAaHHE CYIIHOCTH OCHOBOIIOJAralouMx OWOJIOTUYECKUX TEPMUHOB U TMOHATUH (BH[,
sKocucTema, Ouocdepa), Ouonoruueckue Teopun (dBomonuoHHas Tteopus Y. JlapBuHa,
cCUHTeTHYecKass Teopust sBomonun), yuenus (A. H. CesepuoBa — o myTax M HampaBlIEHUSIX
sBomony, B.W. Bepaaackoro — o 6uocdepe), 3akoHb! (reHeTHueckoro pasHosecus [x. Xapau
u B. BaiinGepra, 3apoasimeBoro cxojacta K. M. bapa), npaBuna (munumyma lO. JIuOuxa,
HKOJIOTUUECKOM MUPaMUJIbl SHEPTHH), TUNOTe3b! (Tunore3a «mupa PHK» V. T'unbepra);

yMEHHE BJaJIeTh OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HAHMS, MHCIONb3yeMbIMH B
OMOJIOTUYECKUX HCCIIEIOBAaHUAX JKUBBIX OOBEKTOB M OSKOCHCTEM (OMUCaHHE, H3MEpEHHeE,
HaOJI0/IeHUe, SKCIIEPUMEHT), CIIOCOOaMH BBISBJICHHSI U OLIEHKH aHTPOIIOI€HHBIX W3MEHEHUIl B
IIPUPOJIE;

YMEHHE BBIJCNATh CYLIECTBEHHbIE NPHU3HAKU: BUIOB, OHOIrEOLEHO30B, JKOCUCTEM U
ouocdepsl, CTaOWIM3HPYIOLIETO, MABWXKYIIETO U Pa3pbIBAIOIIEro eCTECTBEHHOro O0TOopa,
QJJIOTIATPUUECKOT0 U CUMIATPUUECKOr0 BUA000pA30BaHUs, BIUSHUS JBMUKYLINX CHJI SBOJIOINH
Ha TeHO(OH]] MOMYJIALUHN, TPUCTOCOOJIEHHOCTH OPTaHW3MOB K cpelie OOMTaHMA, YepeOBaHUS
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHME YCTaHaBIMBaThb B3aMMOCBSA3M MEXJIy MpPOLECCaMU HBOJIIOLMH, JBHKYIIUMU
CHJIaMU aHTPONOreHe3a, KOMIIOHEHTAMH Pa3IUYHbIX SKOCHUCTEM U MPHUCIOCOOICHUSIMH K HUM
OpPraHHU3MOB;

YMEHHE BBISBIISITh OTJIMYNTENbHbBIE MPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BHI0B
K cpele oOuTaHMs, aOMOTUYECKMX M OMOTHUECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3Ei
OpPraHHU3MOB B COOOIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHUH B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE UCMOJIb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHUECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JIOKa3aTeIbCTBAa POJICTBA OPraHU3MOB pPAa3HBIX CHCTEMAaTHUECKUX TPy,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHWsS, €AMHCTBA YEJIIOBEUECKUX pac, HEOOXOAUMOCTH
COXPaHEHHUs1 MHOrooOpa3usi BHJIOB M KOCHCTEM KaK YCIIOBUSI COCYLIECTBOBAHMS MPUPOIBI U
4eJI0BEYECTBA;

yMEHHE pemiath OHOJOTHYECKHE 3aJaud, BBISBIATH MPUUYMHHO-CJIEICTBEHHBIE CBSI3U
MEXIYy HCCIEeAYEeMbIMH OHOJIOTUYECKUMHU TpolleccaMM M ABJICHHUSMH, JeiaTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATH JTaOOpaTOpHbIE M MpakTHYecKHe paboThl, cCOOMIOAATh MpaBUia IMPH
pabote ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYAOBAHHUEM;

YMEHHME BBIIBUraThb TUIOTE3bl, IPOBEPATh MX OSKCIEPUMEHTAIBHBIMH CPEICTBAMU,
bopMynupys Ledb UCCIeI0BaHuUs, aHAIM3UPOBATh MOJIyYEHHbIE Pe3yJIbTaThl U JIeJIaTh BBIBOIBI;

YMEHHUE y4yacTBOBaTh B yUeOHO-HCCIIEOBATENLCKOM paboTe MO OHOJOrMH, SKOJOTHH H
MEIUIMHE, MPOBOJUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, M MyOJIMYHO HPEICTABIATH
MOJIyYeHHBIE Pe3yJIbTaThl HA YUYEHUYECKUX KOH(EPEHIHIX;

yMEHHE OLEHHBATh THUIOTE3bl M TEOPUHM O TMPOUCXONKACHUU IKHU3HH, 4YEJIOBEKa U
YeJIOBEYECKHX pac, O NMPHYMHAX, MOCIEICTBUAX M CIIOCO0AaX MNpPEAOTBPALICHUS INI00ATBbHBIX
M3MEHEHUH B Gnocdepe;

YMEHHUE OCYLIECTBIIATh OCO3HAHHBIN BBIOOP Oyay1iei mpodeccuoHaIbHON AeATEIIbHOCTH B
o0nacT  OHMOJOTMM, OSKOJOTHHM, MPHUPOAONOIB30BAaHUS, MEAMIMHBI, OHOTEXHOJIOTHH,
NICUXOJIOTHH, BETEPUHAPHM, CEIBCKOTO XO3AWCTBa, MHUILEBOW MNPOMBIIIJICHHOCTH, YITyOJIATh
MO3HABATENIbHBII MHTEpeC, HamNpaBlICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIECH
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npodeccuu W TMPOJOHKEHHE OHMOJOTHYECKOTO O0pa3oBaHHMS B OPraHU3AIMAX CPEIHETO
MPO)eCCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanuecrBoyacoB DJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejoB 1 IpakTuaecknepacor P —
n/m | TeMHOPOrpaMMbI Bcero | KonTtpoubHbiepadoThI o 06pA30BATENBHBIEPECYPCHI
1 buonorusakakHayka 1 0 0 ﬁgg?;ﬁeeﬁlsﬁ)onlf /
2 JKuBbIle cucTeMbl U UX U3yUYECHHUE 2 0 0 E;Igf_lf/(ge;iiorﬁ/
3 buonorusikneTku 2 0 0.5 EES:-I;I/(;:G;;S (I;E)Onlf/
4 XUMHUYeCKasOpraHUu3ausaKICTKH 10 0 1 Eggf;?geéjsiorﬁ /
5 Crpoenue u QpyHKIIMUKICTKH 8 0 2 EES:_I;I/(SG;;S (I)'E)Onlf/
6 OOMeH BelecTB U MpeBpaIleHue 9 0 1 bubnmoreka [JOK
SHEPTHH B KJIETKE https://m.edsoo.ru/
7 Hacnencreennas nuadopmanus u 9 0 0.5 but6mmoreka [{OK
peanu3anus €€ B KIETKE ) https://m.edsoo.ru/
8 JKU3HEeHHBIAIUKIIKIIETKHA 6 0 1 ﬁgg?;ﬁeeﬁlsﬁ)onlf /
9 Crpoenue 1 pyHKIMHOPTraHU3MOB 17 0 1.5 Eﬁgﬁ/ﬁeﬁs (EE)OrIlf/
10 Pa3zmuoxxenue u 3 0 15 bubnuotexa [JOK
Pa3BUTHEOPTAaHNU3MOB ) https://m.edsoo.ru/
I'enetnka — Hayka o Buborexa LIOK
11 HACJIEACTBEHHOCTH U U3MEHYUBOCTHU 2 0 0.5 https:/m.edsoo.ru/
OpraHu3MOB DS/, ’
12 3aKOHOMEPHOCTUHACJIEACTBEHHOCTH 10 0 1 Egg:_l;l/ﬁee?siorﬁ /
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but6mmoreka [JOK

13 3aKOHOMEPHOCTUU3MEHYHBOCTH 6 0 1 https://m.edsoo.ru/
bubnuoreka [JOK
14 I'eneTnkaueoBeka 3 0 0.5 https://m.edsoo.ru/
bubnuoreka [JOK
15 CenexkuusiopraHu3MoB 4 0 1 https://m.edsoo.ru/
buotexnomorus u bubmuoreka [JOK
16 4 0 0
CHHTETHYECKASIONOJIOT U https://m.edsoo.ru/
bubnuoreka [JOK
17 Pesepsrocspems I 0 0 https://m.edsoo.ru/
OBUIEE KOJIMYECTBO YACOB I10 102 0 13

[TPOTPAMME
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11 KJIACC

KounuecrBoyacos DJIEeKTPOHHBIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TEMIPOrpaMMbl Bcero KonTtpoububiepaborsl | [IpakTnuecknepadoTsl 06pA30BATETBHBIEPECYPCHI

1 3apoxaCHUE U Pa3BUTHE IBOIOIIMOHHBIX 4 0 0 bubnuorexa [JOK

MIPeJICTaBICHHI B OMOJIOTHH https://m.edsoo.ru/

2 MukposBonronus U e€pe3yIbTaThl 14 0 2 Eggg?/(;;e;iiorﬁ/

3 MakponsBosonus U e€pe3ysibTaThl 6 0 0 Egg?ﬁgiﬁsiorﬁ/

4 [IpoucxoxaeHne U pa3BUTHE KU3HU Ha 15 0 15 bubmuoreka [JOK

3emiie ) https://m.edsoo.ru/

5 [IpoucxoxnenueyenoBeka — 10 0 1 bubmuorexa [JOK

AHTPOIIOTeHEe3 https://m.edsoo.ru/
DKOJOTHsI — HayKa O

6 B3aUMOOTHOULICHUSAX OPIraHU3MOB U 3 0 0.5 bubnnorexa [JOK

HAJIOPTaHU3MEHHBIX CUCTEM C ) https://m.edsoo.ru/
OKPYXKaIOIIEH cpeaon

7 Opraau3Mbl ¥ cpeaoOUTaHMs 9 0 1.5 Eggg?/ﬁeélasﬁ)orﬁ/

8 OKOJOTUSIBUIOB U MOITYJISALINIA 9 0 0.5 Eggg?/ﬁeﬁiorﬁ/

9 DKOJIOTUACOOOIIECTB. 12 0 0.5 bu6mmoreka [JOK

DKOJOTUIECCKHECHCTEMBI ' https://m.edsoo.ru/

10 buocdepa — rmobanpHasIKOCHCTEMA 6 0 0 BH6H,HOTCK3 HOK

https://m.edsoo.ru/

11 UYenoBek u OKpykaromascpeia 6 0 0 Eggg?/ﬁeeﬁiorﬁ/

12 PesepBHOEBpEMs 8 0 0 Egggj?;?;siorﬁ/
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

7.5
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
NPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYHEHUKA

* buonorus. buonorndeckue cuCTEMBI U MIPOIIECCHI; yrayOneHHoe o0yuenue, 10 kmacc/
Tepemos A.B., IletpocoBa P.A. O6miecTBO ¢ orpaHnYeHHON 0TBETCTBEHHOCTHIO «OL]
MHEMO3UWHA»

* buonorus. buonorudeckue cucTeMbl U IPOLECCH; yrayOnenHoe ooyuyenue, 11 kmacc/

Tepemos A.B., IletpocoBa P.A. O6miecTBO ¢ orpannyeHHON 0TBETCTBEHHOCTHIO «OL]
MHEMO3UHA»
* buonorus. O6mas 6uonorus, 10 kmace/ 3axapos B.b., MamonToB C.I'., Connn H.I.,
3axapona E.T.; mox penaknueit 3axaposa B.b., O6mecTBo ¢ orpaHnYeHHOM
OTBETCTBEHHOCTHIO «/IPODAY; AKIIMOHEPHOE 00IIECTBO

«M3narensctBo «lIpocBenienne»

* buonorus. O6mas 6uonorus, 11 kmacce/ 3axapos B.b., MamonToB C.I'., Cornnn H.U.,
3axaposa E.T.; nox penakuueit 3axaposa B.b., O6uiecTtBo ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «[IPODAY; AKIIMOHEPHOE OOIIIECTBO

«M3narensctBo «lIpocsemenne»

METOANYECKHUE MATEPHUAJIBI AJ151 YUYUTEJISA

[Iporpamma: [Iporpamma mo Guosoruu asst 00Ie00pa30BaTENbHBIX KO (COOPHHUK
buonorus. Paboune nporpammel. [Ipenmernas muHus y4eOHHUKOB

«JIunans xu3an». 10—11 xnaccel: yued.mocodue 1i1st 0611e00pazoBaTeIbHbIX.
opranuzanuii: 6a3oBsiii ypoBeHs / B. B. [Taceunuk, I'. I'. llIsenos, T. M.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. JTaboparopHsiii mpakTukym bruonorus 6-11 knacc (yueOHOe 37IeKTPOHHOE U3JaHKE),
Pecniy6nukanckuit MmynbTuMenua neHTp Mocksa. PecryOinkaHcKkuii MyJIbTUMEIUA TIEHTP
2. DnextponHas oubnuoreka. [IpocBenenne. MynpTuMeuitHOE yaeOHOE nocodre M
[Ipoceemenne MEJIUA

3. Digoc-1eHTp AUCTaHIMOHHOTO oOpa3zoBanuss WWW. Km. ru /education

4. bonpmas sunukoneaus Kupumia u Medoaus (3eKTpoHHOE yueOHOE H3TaHuE)

5. Anpeca caiitoB B IHTEpHETE

http://edu.1c.ru

WWW.Som.sio.ru

earHas KOJUICKITUS ITu(POBBIX 00pa3oBaTeNbHBIX pecypcoB: http://school-
collection.edu.ru/.

www.bio.Iseptember. ru — I'azera «buonorus» «IlepBoe ceHTAOPs»;
WWwWw.nature.ru - Hay4Hble HOBOCTH OHOJIOTHH;

www.herba.msu.ru - 6oraanueckuii cepsep MI'Y;

WWW.MmNr.gov.ru - caifT ¢ rocyAapcTBeHHON nHpopManueii MUHUCTEPCTBA IPUPOIHBIX
pecypcoB PD;

www.nrc.edu.ru/est/r4/ - Buonorndeckas kKapTuHa MHpP
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