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IHosicHuTeIbHAS 3aIUCKA

[Ipu pa3paboTke mporpaMMbl TO OHOJIOTHH TEOPETHYECKYID OCHOBY JIJISI
OTIpeNIeTICHUST  MOAXOJOB K (OPMHUPOBAHHMIO COJACP)KAHUSA Yy4eOHOTO TMpeaMeTa
«buonorus» coctaBuiIu: cpeaHee oodOmiee oOpazoBanue B Poccuiickoit depepanuu, a
TaK)Ke O CIeIUaIbHONU OMOJIOTHH, €€ TIOHUMAaHUE B IO3HAHUU CBETA MPUPOJII U COCTOSTHUS
CYILIECTBOBaHMUS 4eloBeueckoro obmiectBa. CoriacHO Ha3BaHHBIM  MOJOKEHUSIM,
HE00XO0MMO OCHOBHBIE (DYHKIIMH MPOTPAMMBbI IO OMOJIOTHH U €€ CTPYKTYpE.

[Iporpamma mo OuonorMu JaeT HpeACTaBIECHUE O Ienu, 00 oOuiel cTpaTeruu
0oOy4eHMsI, BOCIUTAHUS W Pa3BUTHSA OOYYAIONMIMXCS B paMKax ydeOHOTO TpeaMeTa
«buonorus», omnpeaenser o00sA3aTEILHOE NPEAMETHOE COJIEp)KAHHUE, €ro CTPYKTYpY,
pacrpeielieHue Mo pasjesiaM U TeMaM, PEKOMEHAYEMYIO MOCIeA0BaTEIbHOCTh U3yUCHUS
y4eOHOro maTrepuaia ¢ y4€ToOM MEXKIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBSA3EH, JOTHUKA
00pa3oBaTeNbHOTO MPOoLIecca, BO3PACTHBIX KATErOPHil 00yUJaromuxcs.

B mporpamme mo OMOJOTHH Takke COONIOMAIOTCS TpeOOBaHUS K HaYalbHBIM
JUYHOCTHBIM, METANpEeJIMETHBIM MU TPEAMETHBIM pe3yJibTaTaM OOy4eHHUSI B OCHOBHBIX
BUJIaX Y4YEOHO-TIO3HABATEIBHON JIEATEIBHOCTH/YUeOHBIX JEUCTBUM, OOydYaroUux IO
U3YUYEHUIO COIEPKAHUS OMOJIOTMYECKOr0 00pa30BaHus.

B nporpamme mno Oumosiormu (10—11 kmaccel, 0a30BbIii ypOBEHB) peaM30BaH
OPUHIIMI TPEEeMCTBEHHOCTHM B H3y4Ye€HUHM Ouojioruu, Oyarojaps dYemMy B HeW
MPOCMATPUBAETCSl HAIPABICHHOCTh HA Pa3BUTUE 3HAHUW, CBSA3€H C TpaguuusIMHU
€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHUS,  LEHHOCTHBIX  OpPUEHTAIlM{d  JIMYHOCTH,
HKOJIOTUYECKUX, MPEJCTABICHUN O 3I0pOBOM 00pa3e >KU3HU. U OEPEKHBIM OTHOIIIEHUEM K
OKpyXaromed npupogHont cpexpe. Iloatomy BHUMaHuMe  yIenseTcss U3YYEHHIO
0011160MOJIOTUYECKUX TEOPUHM, a Tak)Ke 3HAHUN O MOCTPOCHUH >KHUBBIX CHCTEM Pa3HOIO
paHra M OCHOBHBIX IMPOTEKAIOIIMX B HHUX MPOIECCOB B IMporpaMme MO OHOJIOTHH.
Viensercss BHUMaHUE UCIOIb30BAaHUIO UMEIOIINXCS 3HAHW B MMOBCEIHEBHOM KU3HU IS
pelieHusl MPUKIAAHBIX 337ad, B TOM YHCIE: Mephl MPOGUIAKTUKH HACJIEICTBEHHBIX
3a00J1€BaHUI YeIOBEeKa, MEIUIIMHA. Y CUJICHUE BHUMAHUS K TIPUKIIAIHON HalPaBICHHOCTH
yaeOHOoro npeamera « bHosorusy npoIuKTOBaHO HEOOXOIUMOCThIO 00eCTICUCHUS YCIOBUI
JUIS pelIeHUs] OJTHOM W3 aKTyaJbHBIX 3aJlad IIKOJBbHOTO0 OMOJIOTMYECKOrOo OO0pa3oBaHUS,
YTO MO3BOJISIET 00ECIEYUTh CIIOCOOHOCTh 00YUAIOIINXCS aAaNTUPOBATHCS K U3MEHEHUSIM B
JTWHAMUYHO Pa3BUBAIOIIEMCSI COBPEMEHHOM MHUPE.

Obwas xapaxmepucmuka y4ebHo2o npeomema «buonozusy

buonorus Ha ypoBHE cpemHero o01mero oOpa3oBaHHS 3aHUMAET BAXKHOE MECTO.
Ona obGecrnieunBaeT ypOBEHb YCJIOBHH I OOyYarOMIMXCS, MPEJACTABICHHBIX B HAy4YHOU
KapTUHE MUpa, pacHMpseT U 0000IaeT 3HaHUS O KHBOW MPUPOJE, €€ OTIIMUYUTEITHHBIX
MpU3HAKaX — BOWHOM oOpraHu3alud W DBOJIOIMH, CO3/Ia€T YCIOBUS JJIsl: TO3HAHUS
COJIHEYHOW KMBOW mpupoAbl, (OpMHPOBaHUS (DPYHKIIMOHAIILHOM TPaMOTHOCTH,
MPUHIIAIIOB 3JI0POBOrO M 0€30macHOro olOpasa KU3HH, HYKOJOTHUYECKOTO 00pa3a >KU3HU,
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IIEHHOCTHOTO OTHOIICHHUSI K YKHBOUW MPUPOJIC U YEIIOBEKY.

Bonbimoe 3HadueHWe OMOOTHS MMEET TaKXKe JUIsl PEHICHUS BOCHUTATENBHBIX H
pa3BUBAIOIIMX 3a7ad CpEIHEro oO0mero oOpa30BaHUS, COIUATM3AIUNA YYalTuXC.
N3yyenue ycnoBuit Ouonoruum oOecrieunBaeTr (HOPMUPOBAHHE HHTEIUIEKTYaJbHbIX,
KOMMYHUKAIIMOHHBIX U UH(OPMAIIMOHHBIX HABBIKOB, JCTETUYECKON KYJIbTYpbI, a TAKXKe
BHEJIpEHUE OMOJIOTUYECKUX 3HAHUU C JEMOHCTPALMSIMH JIPYTUX XUMUUYECKHUX TPEIMETOB,
B YAaCTHOCTH, (U3HUKHU, XUMUU U reorpaduu. HazpaHHbIe MOJOKEHUS O MpeIHA3HAYCHUH
ydaeOHnKa «bHOJNIOTHS» COCTaBWIIM OCHOBBI JIJISI ONPEACNICHUS IOIAXOJ0B K OTOOpY
CTPYKTYPUPOBAHHUS €TO COJICP KAHMS, MPEACTABICHHOTO B IPOTPaMMe TI0 OMOJIOTHH.

Ot6op conepxkanuss ydeOHOro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIUU KYJIbTypOCOOOPA3HOTO KOHTEKCTA, B COOTBETCTBUU C KOTOPBHIM
oOyyaroniuecsi JOJDKHbI OCBOMTH 3HAHMS W HABBIKM, 3HAYUMBbIE i1 (OPMUPOBAHUS
KyJIbTYphl Ha BCEH TEPPUTOPUU, ONPENETSIONINE aJCKBATHOE IOBEJICHUE YEJIOBEKAa B
OKpY>Kalollled MpUpPOJAHOU cpelie, BOCTPEOOBAHHBICE B IOBCEIHEBHOW JKU3HU W
MpaKTUUEeCKON JearenbHocTH. Ocob0e MEeCTO B 3TOM CHCTEME COJEpKaT 3JIEMEHTHI,
KOTOPBIE MPEMATCTBYIOT ()OPMHPOBAHUIO COBPEMEHHON €CTECTBCHHO-HAYYHOW KapTUHBI
MUpa ¥ IIEHHOCTHBIX OPHUCHTAIMA JIMIHOCTH, CIIOCOOCTBYIOIIEH WX TyMaHW3alUA
OHOJOrNYECKOro 00pa30BaHUs.

CTpyKTypUpOBaHUE COJIEpkKaHUsI yueOHOTO Marepuaia B MporpaMMme 1Mo OUOJIOTUH
OCYIIECTBISIETCS € Y4YE€TOM NPUOPUTETHOTO 3HAYCHHUS 3HAHUW 00 OTIIMYUTEITHHBIX
OCOOEHHOCTSIX JKMBOM TIpUPOJABI, O €€ YpPOBHEBOW OpraHu3allud U HBOMIOIUU. B
COOTBETCTBHM C OTHUM B TMOJTAallHOM Kypce TpenMera «bHONOTHS» BBIICISIOTCS
CIeNyIolmue cojepKaTreabHbie JMHUH: «buomormss kak Hayka. MeTOAbl HAay4dHOTO
no3HaHus», «Kierka kak Owojormyeckas cucrema», «OpraHu3M Kak OWOJIOTHYeCKas
cucteMa», «CmcremMa W MHOTOOOpa3We OPTaHWYECKOTO MHpPa», «IBOJIOIUS >KHUBOU
IPUPOIBD, « IKOCUCTEMBI U KOHCTUTYIIUOHHBIE HOPMBI.

Lenu uzyyenus yuebnoz2o npeomema «buonocusny

Lenb u3yuenus: yuebHoro npeamera «buonorusi» Ha 6a30BOM ypoBHE — BJaJIeHUE
o0yJarouMMucss TO3BOJISIET HU3YYUTh CTPYKTYPHO-(YHKIMOHAJIBHYIO OpraHHU3aluio
YKUBBIX CUCTEM pPa3HOTO paHra ¥ MpuoOpeTeHUue YMEHHI MCIOJIb30BaTh 3TU 3HAHUS IS
I'PaMOTHBIX JI€WCTBHIM B OTHOIIEHUH OOBEKTOB >KMBOW MPUPOJBI U PA3IUYHBIX pEUICHUHN
YKU3HEHHBIX MPOOIeM.

JlocTkeHue 1enu u3ydeHus npeamera «buosnorus» Ha 6a30BOM ypOBHE pELICHUS
CIEQYIOLINX 3a/1a4:

— oOyueHue TpeOyeT cuCTeM OWOJOTHYECKUX TEOpUH, YUYCHUH, 3aKOHOB,
3aKOHOMEPHOCTEH, TUIOTE3, MPaBUII, CIy>KalUX (GOPMHUPOBAHUA JJIsl IPEACTABICHHOW O
€CTECTBEHHO-HAYYHON KapTUHE MHUpa, O METOJax HAay4YHOIO I[O3HAHUs, IIOCTPOECHUS,
MHOT000pa3usi M OCOOEHHOCTEH JKUBBIX CHCTEM pa3HOTO YpPOBHS OpraHu3allu,
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BBIIAIOIINXCSI OTKPBITUN M COBPEMEHHBIX TEXHOJIOTHI. HCCIeI0BaHUs B OUOJIOTHH;

— MOAJEPKHUBAET y OOydYaloIIMXCsl TO3HAaBaTelbHbIE, WHTEIEKTyalbHbIE U
TBOPYECKHE CIIOCOOHOCTH B IPOLIECCE aHAIM3a JAHHBIX O MYTSAX pPa3BUTUA B OMOJIOTUU
HAy4YHBIX B3IJIAJ0B, MAECH M INOAXOMOB K H3YYEHHUIO JKUBBIX CHCTEM pPA3HOTO YPOBHS
Opra”u3aluy;

— CTAHOBJIIEHHE Yy oOydvarommxcs oOmed  KyJabTypbl, (PYHKIIMOHAIbHOMN
IPaMOTHOCTH, Pa3BUTHs YMEHUU OOBACHATH U OLEHUBATH SIBICHUS, OKPYXKAIOIIHUE MHUP
YKUBOM NIPHPOJbI HA OCHOBE 3HAHUU U OIBITA, OJYYEHHBIX IPU U3YYEHUH OUOJIOTHH;

— METO/Bl Yy OOYyYaromMXCsi YMEHUH WJUIIOCTPUPYIOT 3HAUEHHE OMOJIOIMYECKHX
3HaHUM B NMPAKTHYECKOU JEATEIBbHOCTH YEJIOBEKA, PA3BUTHE COBPEMEHHBIX MEINIIMHCKUX
TEXHOJIOTUN U arpoOUOTEXHOIOTU;

— BOCHHUTAaHHE YOEKAEHHOCTH B BO3MOXXHOCTSAX IIO3HAHUS YEJIOBEKOM >KHBOM
IPUPOJIbI, HEOOXOAUMOCTh OEPEKHOTO OTHOILIEHHS K HEH, COOMI0JEHNE ITUX HOPM IpH
IIPOBEJCHUH OMOJIOTUYECKUX UCCIIEI0OBAHUI;

— OCO3HaHME LIEHHOCTEW OMOJIOTMYECKUX 3HAHUMU IS MOBBILIEHUS YPOBHS 0c000ii
KYJbTYPBI, 1151 (POPMHUPOBAHUS HAYYHOTO MHUPOBO33PEHHS.

[IpuMmeHeHe TONYYEHHBIX 3HAHUM W YMEHUM B IIOBCEIHEBHOM KU3HM JUIA
HAOJIOZICHUST 3a TMOCJEACTBUSIMU CBOEU JEATEIbHOCTH B OTHOILIEHUU OKPYKAIOIIEH
Cpelibl, COOCTBEHHOT'O 3/I0pPOBbsl, 00OCHOBAaHUS U COOJIIOJICHUSI MEP MPEIOCTOPOKHOCTH. B
CUCTEME cpedHero obmiero odpa3oBanus «buonorus», uzydyaemas Ha 0a30BOM YpOBHE,
ABISIETCA  O0s3aTENIbHBIM Y4€OHBIM BKJIIOUEHHEM, BXOJIALIMM B COCTaB IpPEIMETHOU
obnactu «EcTecTBEeHHO-HAyUYHBIE PEAMETHI».

Mecmo yuebnozo npeomema «buonoeusy 6 yueonom niane
Jlns m3ydeHuss Ouonorud Ha 0a30BOM YPOBHE CpeaHEro oO0Iiero oOpa3zoBaHMs
otBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 yaca (1
4yac B HEJICITIO).

Conep:xanune yueOHOro npeamera
10 xracc

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMM C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocodueit, 3TUKOM, ICTETHUKON U mpaBoM. Poib
Oowonornn B (OPMHPOBAHUM COBPEMEHHOW Hay4yHOW KapTuHBI Mmupa. Cucrema
OMOJIOTMYECKUX HAYK.

Metoapl TO3HAHWS >KUBOM TPHUPOABI (HAOIIOJACHUE, HDKCIIEPUMEHT, OIHUCAHUE,
U3MepeHue, Kiaccudukaius, MoJeTUPOBaHNE, CTATUCTHYECKAst 00pabOoTKa JaHHBIX ).

Jlemoncmpayuu:

[Toptpersr: Y. [Hapsun, I'. Menaens, H.K. Komnbros, [Ix. Yorcon u ®. Kpuk.
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Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHUS YKUBOU MPUPOIBI.

Jlabopamopnvie u npakmuueckue pabomol:

[Ipaktrueckas padora Ne 1. «Mcronb3oBaHue pa3iaMYHbIX METOJOB MPU HU3YyYEHUU
OHOJOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl M MX OPraHU3AIUs.

XKusble cuctembl (OMOCHCTEMBI) Kak NpeaMeT HU3ydeHus Ouosioruu. OTiaudue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OmocucTeM W HX pa3HOOOpazue. YPOBHHM OpraHM3alMd OHWOCHCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIM, TKAHEBBIM, OPTaHW3MEHHBIN, MOIMYJALUOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOre0LeHOTHYECKUI ), OMOC(EpPHBIIA.

Jlemoncmpayuu:

Tabmuupr u cxembl: «OCHOBHBIE NPHU3HAKU KU3HW», «YPOBHU OpraHu3aIlu
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb mostekynsl JJHK.

Tema 3. XuMHU4YeCKHUI COCTAB H CTPOEHHE KIETKH.

XAMUYECKHM COCTaB  KJIETKA. XHMHUYECKHE JJIIEMEHTBI:  MaKpOXJIEMEHTBHI,
MHKPO3JIEMEHTBI. Bo/ia 1 MUHEpaIbHBIE BEIECTBA.

@YHKIMU BOJIbI 1 MUHEPAIIbHBIX BELIECTB B KileTKe. [loanepkanne oCMOTHUECKOTO
OanaHca.

benku. CoctaB u crTpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMEpBI OEJIKOB.
He3ameHnumble ¥ 3aMEHHMBIE AMHHOKHUCIIOTBI. AMUHOKHCIOTHBIA COCTaB. YPOBHH
CTPYKTYpBI O€IKOBON MOJIEKyJbl (IE€pBUYHAS, BTOpUYHAS, TPETUYHAs W YETBEPTUYHAs
CTpYKTypa). XUMHUYECKHE CBOICTBA OeNKoB. bruosornueckue pyHKIuU OEIIKOB.

depMeHTbl — OuoJlorhnyeckre Kataiu3atopbel. CTpoeHue QepMeHTa: aKTHUBHBIM
HEeHTp, cyOcTpaTHas cneuuPuuHoctb. Kopepmentsl. Butamunbl. OTianunst GepMEeHTOB OT
HEOPraHWYECKUX KaTaau3aTopoB.

VYrneBoapl: MoHOcaxapuabl (TJIIOKO3a, pubo3a U J1e30KCUpHr003a), aucCaXapuibl
(caxaposa, JJakTO3a) M MoJicaxapuibl (Kpaxmai, INIMKOTeH, LeNIo103a). buonornueckue
(GYHKIIUU yTIEBOIOB.

JIunuasl: Tpuriuuepuasl, Gochomunuasl, crepousibl. I'napodunbHo- ruapododHbIE
cBoiicTBa. buonornueckue ¢pyHkunu JunuoB. CpaBHEHUE YriIeBOAOB, OCIKOB U JIMIHIOB
KaK UICTOYHUKOB SHEPIHUH.

Hyxnennoseie kucnorel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKIIEMHOBBIX
kucioT. Ctpoenne u Qpynkiuu JIHK. Ctpoenne u pynkmuu PHK. Buner PHK. AT®:
CTpOeHUE U QYHKITUH.

[uronorus — Hayka o kierke. KilerouHnas teopusi — mpuMep B3aUMOACHUCTBUSA WU
1 (aKTOB B HAYYHOM MO3HAHUU. MeTO/bl U3yUEHUs KIIETKH.

Krnerka kak menoctHas »kuBas cucrema. OOIIMe MPU3HAKU KIETOK: 3aMKHYyTas
HapykHas MmemOpana, mosiekynsl JIHK kak renetmueckuil ammapaT, cUCTeEMa CHUHTE3a
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oenka.

Tunel KIETOK: dyKapuoTHueckas W mnpokapuotudeckas. OCoOCHHOCTH CTPOCHHS
mpokapuoTHdeckoi kieTku. Knetounas crenka Oakrtepmii. CTpoeHHE SyKapHOTHUECKOU
kJeTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHON U TPUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIHUKC, WX
dbyukiuu. Ilna3matudeckas memOpaHa, e€ cBoiicTBa W (QyHkiuu. I{urtommasma u eé
opranounbl. OqHoMeMOpanHble opranou sl kietku: DIIC, anmapat ['onbaku, TU30COMBI.
[lonyaBTOHOMHBIE OPraHOUBI KJIETKH: MHTOXOHAPHUH, IacTuibl. [IpoucxoxaeHue
MUTOXOHApWA © TUacTuA. Bunmbl tumactua. HememOpaHHBIE OpPraHOWIBI  KIICTKU:
prUOOCOMBI, KIETOYHBIA IIEHTP, IEHTPUOJIA, PECHUYKH, KXI'YTUKH. DyHKIIMH OpPraHOUIOB
KJIETKH. BKIIOUeHUSI.

SAnpo — perynsaTopHbiii ueHTp kieTku. CTpoeHue sjpa: siepHas o000JI0YKa,
KapHoIUla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIETKE.

Jlemoncmpayuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiaen, P. Bupxos, k. YoTcos,
®. Kpuk, M. Yuikunc, P. ®panximn, K.M. bap.

Junarpammel: «Pacnipenenenne XMMHUYECKHX JJIEMEHTOB B HEKHWBOW IPUPOILY,
«PacnpeneneHrne XUMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJIE».

Tabmuiet 1 cxemsr: «llepuonuyeckast TabauIIa XUMUYECKUX JIEMEHTOBY, «CTpoeHne
MOJIEKYJIbI BOJBDY, «buocunres Oenkay, «CTpoeHue MoJeKyabl Oenka», «CTpoeHue
dbepmenta», «Hykneunoseie kuciorel. JIHK», «Ctpoenne Monekyiasl ATOy»,
«CTpoeHHE DYKapUOTHYECKOW KIETKW», «CTpoeHue >KUBOTHOW KIETKN», «CTtpoeHue
pacTUTenbHOM KJIeTKu», «CTpoeHHe TMpPOKAPUOTUYECKOW KIeTKn», «CTpoeHue sjapa
KJIIETKW», « Y TIIE€BOJIB», «JIumuab».

O6opynoBaHue: CBETOBOM  MHUKPOCKON, O0OOpyJIOBaHWE IS  IPOBEACHHUS
HAOJIOICHUM, U3MEPEHUH, IKCIIEPUMEHTOB, MUKPOTIPENapaThl paCTUTEIbHBIX, dKUBOTHBIX
U OaKTEepUATBHBIX KIJIETOK.

Jlabopamopnvie u npakmuueckue pabomol:

Jlaboparopnas padota Ne 1. «3yueHue KaTaquTUUECKON aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl UM KaTajiasbl)y.

JlaGoparopHas padota Ne 2. «V3ydeHue CTpoeHUS KJIETOK PACTCHHM, JKUBOTHBIX W
OaKkTepuil Moy MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIpENiapaTax U UX OTMHCAHHUE.

Tema 4. /KuzHenesiTeJJbHOCTH KJIETKH.

OOmen BemiecTB, Wik MeTaboMu3M. AccuMuisnusg (TJIaCTHYECKU OOMEH) U
JTUCCUMUJIISIINSA  (SHEpPTeTUYeCKHi OOMEH) — JIB€ CTOPOHBI E€IWHOTO Iporiecca
Metabonu3ma. Pojb 3aKOHOB COXpaHEHMS BEIIECTB W DHEPrUM B TMOHUMaHUU



MeTaboIM3Ma.

Tuner oOMeHa BeriecTB: aBTOTPOoQHBIM U TeTepoTpodubii. Poms depmentoB B
oOMeHe BeIIECTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®otocunTe3. CBetoBas u TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu ¢doTocuHresa.
OddextuBHOCTh PoTOCHMHTE3a. 3HaUeHUE (HOTOCHHTE3a JJi *KU3HU Ha 3emuie. BrusiHue
yCIIOBUM cpellbl Ha (OTOCMHTE3 M CHOCOOBI TMOBBIMIEHUS €0 MPOJYKTUBHOCTU Y
KYJbTYPHBIX PACTECHHUIA.

XemocuHTEe3. XeMOCUHTE3UPYIOIINE OaKTEpUU. 3HAYCHUE XEMOCHUHTE3a ISl )KU3HU
Ha 3emiie.

OHepreTuueckuii oOMeH B KkieTke. PaciieryieHue BEIIECTB, BbIIEICHHE
MAKKyMyJIMPOBaHHE JHEPTHH B KJIETKE. DTambl 3HEpreTuueckoro obOmeHa. [nukomms.
bpoxenne u ero Buapl. KHCIOPOIHOE OKHUCIEHUE, WM KIETOYHOE JIbIXaHHE.
OxucnurensHoe GocopunupoBanne. IPHEeKTUBHOCTh IHEPIrETUIECKOTO OOMEHA.

Peakiuu matpuuHoro cunresa. ['enernueckas uHpopmanus u JJHK. Peanuzanus
T€HETUYECKON nHpOpMaLMK B KJeTKe. [ eHeTuuecKuil Ko U ero cBoMcTBa. TpaHCKpUNuus
— marpuunblid cuHTe3 PHK. Tpancmsauus — OuocuHTe3 Oenka. DTamnbl TPaHCISIUU.
KonupoBanre aMuHOKHUCIOT. Poiib pubocom B OMOcHHTE3E OelKa.

Heknerounsle ¢opmbl xu3Hu — BuUpycbl. Hcropust otkpsiTus BupycoB (.U.
WBanoBckuit). OCOOCHHOCTH CTPOCHUS W JKU3HEHHBIM IMKI BHUpycoB. baktepuodaru.
bone3nn pacteHuii, JKHMBOTHBIX M 4YEJIOBEKAa, BBI3bIBAEMbIE BHpycaMH. Bupyc
umMmyHoneduita yenoBeka (BUY) — Bo3oymutens CIIM/la. O6patHast TpaHCKpuUIIIUS,
peBeprasza u unrerpasa. [Ipodunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUIM.

Jlemoncmpayuu:

[Toptpetsr: H.K. Konsnos, J[.1. UBanosckuii, K.A. Tumupsises.

Tabmuubplt u  cxembl: «Tunbl nutanusy, «Metabomusm», «MUTOXOHAPUS,
«QHepreTudeckuii 00MeH», «Xioporuiact, «®@orocunres», «Ctpoenue JJTHK», «Ctpoenue
u (yukumonupoBanue reHa», «CuHTe3 Oenka», «['eHetmyeckuir kom», «Bupyce»,
«bakrepuodaruny», «CtpoeHue u >ku3HeHHbIM 1ukn Bupyca CIIM]/la, OGakrtepuodaray,
«Perumkamus JTHK».

O6opynoBanue: Moaenu-anmiukaiuu  «Yasoenue JIHK wu  Tpanckpumimsy,
«buocunres 0enka», «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHUe U MHAUBHAYAJbHOE PA3BUTHE OPTraHNU3MOB.

Krerounplii MUK, WK KU3HEHHBIA TTUKI KieTku. MaTepdasa u mutos. [Ipoieccsr,
nporekatonue B uHTepdasze. Permnukamms — peakmuss marpuyHoro cuute3a JIHK.
CtpoeHre XpoMOCOM. XPOMOCOMHBIM HAOOp — KapuOTHIN. JIMIUTOMIHBIA M TaruIONTHBIN
XpOMOCOMHBIE Habopbl. Xpomatuisl. [luTomoruueckre OCHOBBI Pa3MHOXKEHUS U
WHIMBUIYAJIbHOTO Pa3BUTHUSI OPTAaHU3MOB.

Henenne wierkn — wmuto3. Cragum wmwurosa. lIpomeccel, mnpoucxonsimue Ha
Pa3HBIX CTAAUAX MUTO3a. bUOJIOrHYeCKUil CMBICI MUTO3A.
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[Iporpammupyemasi rTuOeh KIETKH — arorTo3.

@dopMbI pa3MHOXKEHHUS OPTraHU3MOB: Oecmoyioe W TmojoBoe. Buasl Oecronoro
Pa3sMHOXEHUS:  JEJICHHE  HAJABOE, [OYKOBAHME OJHO H  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHMe, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHMpPOBaHHUE
OpPraHu3MOB, €T0 3HAYECHHE JJIS1 CEJICKIUU.

[TonoBoe pa3MHOKEHHE, €ro OTIUYHS OT OECIIONIOTO.

Meito3. Cragum wmeio3a. IIpomecchl, OpoucXoasnMe Ha CTaausIX Meio3a.
[ToBenenne xpomocom B menose. KpoccuHrorep. buomormyeckuii CMbICT UM 3HAYCHUE
Meno3a.

["ameTorenes — mporecc 00pa3oBaHUs TOJIOBBIX KIETOK y KHBOTHBIX. [loyoBEIC
JKEJe3bl: CEMEHHUKH U sudHUKU. OOpa3oBaHME U Pa3BUTUE TOJIOBBIX KJIETOK — raMeT
(cmepmaro3ouy], sileKiIeTKa) — crepmaroreHe3 W ooreHe3. OCOOEHHOCTH CTPOCHUS
AUIEKIIETOK U ciepmaTo3ouaoB. Omnonorsopenue. [laprenorenes.

NunuBuyanbHOe pa3BUTHE (oHTOTEHE3). OMOpHOHANIbHOE pa3BUTHE
(amOpuorenes). Otamnbl 3MOPUOHAIIBHOIO PA3BUTUS Yy TO3BOHOYHBIX >KMBOTHBIX:
npoOJjieHue, racTpyisiuus, opradHorene3. IloctamOpuoHanbHOE pa3BuTHe. THIBI
MOCTAMOPUOHATBLHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (TUYMHOYHOE). BrusHue cpenbl Ha
pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CHOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButne pacrtennii. OHTOr€He3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHHU,
CTaJuy Pa3BUTHSL.

Jlemoncmpayuu:

Tabmuupt u  cxembl: «@DOpMbI  pa3MHOXKEHHS  OpPraHU3MOB»,  «JlBoiiHOe
OIJIOZIOTBOPEHUE Y IBETKOBBIX PaCTeHUN», «BereraTMBHOE pa3MHOXEHUE PACTCHUIN,
«/enenmne knerku OakTepuit», «CTpOEHHUE MOJOBBIX KIETOK», «CTpOEHHUE XPOMOCOMBI»,
«Knerounsii nukny, «Pemmkanus JTHK», «Mutos», «Menosy, «lIpsimoe n Hempsimoe
pa3Butue», «l'aMeToreHe3 y MIICKONUTAOIINX U YeoBeKa», «OCHOBHBIE CTaauu
OHTOTECHE3.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CrnepmaTo3ouapbl
MJIEKOIUTAIOLIETO», «SIHLeKIeTKa MIeKonuTaromero», «Kapuoknues B KiieTkax Kopelika
JyKa», MarHuTHash Mojelb-anmmukanus «Jlenenne wierkm», monens JIHK, monens
MeTadazHON XPOMOCOMBI.

Jlabopamophvie u npakmuueckue pabomol.

JlaGoparopHas padora Ne 3. «HaOmromeHre MuTO3a B KJIIETKAaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpPOMpEnapaTaxy.

Jlabopatopnasi pa6ora Ne 4. «M3yueHue CTpOCHHS TOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacieACTBEHHOCTh M M3MEHYUBOCTH OPraHU3MOB.

[IpenmeT m 3agaum reHeTuku. Mcropus pa3BuTus reHEeTUKU. Posb muronmorud u
HMOPHUOJIOTUM B CTAHOBJIEHUM T€HETUKHU. BKiIal pOoCCUMCKUX M 3apyOE€KHBIX YYEHBIX B
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pa3BUTHE TEHETUKH. Meroabl TeHETHUKH (THOPUAOJOTMYECKH, LUTOr€HETHYECKUIA,
MOJIEKYISIpHO-TeHeTHUeCKUil). (OCHOBHBIE TeHEeTHUYecKue ToHATUS. ['eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMas B CX€MaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJEIOBaHUs TNPHU3HAKOB, YCTaHOBIECHHbIE [. MeHaenem.
MonorubpuHoe ckpemyBaHue. 3aKOH €IUHO-00pa3us TMOpPUIOB MEPBOrO MOKOJICHHUS.
[IpaBriIO TOMUHHUPOBAaHMS. 3aKOH PACUICIUICHUS] NPU3HAKOB. ['MIOTE3a YHUCTOTHI ramer.
[TonHOE ¥ HEMOJIHOE TOMUHHUPOBAHUE.

JlurnOpuaHoe CKpenmBaHue. 3aKOH HE3aBUCMMOIO HACIEAOBAaHUS IPU3HAKOB.
[{uToreHeTHyeCKUE  OCHOBBI ~ JUTHOPUAHOTO  CKpPEUIMBAHUS.  AHaIU3UPYIOIIEEe
CKpenuBaHue. Vcrnonp30BaHME aHANM3ZUPYIOLIETO CKPELNIMBAHUS Uil OINPEICIICHUS
TE€HOTHITA OCOOH.

CuerieHHOoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cuenjeHHOMY
HACJIEIOBAaHUIO TeHOB. HapyleHue cuerieHust FTeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOpUs HACJIEICTBEHHOCTH. | €eHETUUECKHE KapThl.

I'enetnka mnona. XpOMOCOMHOE ONpEAECICHHE TMOJIa. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHbBIE U reTeporaMeTHbIE OpraHu3Mbl. HaciienoBaHue MpU3HAKOB,
CLETUIEHHBIX C TTOJIOM.

N3menunBOCTh. BHibl N3MEHUMBOCTH: HEHACIICICTBEHHAS U HACIIEACTBEHHas. Poiib
cpenbl B HEHACHEACTBEHHOM W3MEHUYMBOCTH. XapaKTEPUCTHKAa MOIUPUKAIMOHHON
M3MEHYMBOCTU. BapuannoHHbBIN psii M BapuallmoHHas KpuBas. Hopma peaknuu npusHaka.
KonmnuecTBeHHbIE W KAa4yeCTBEHHbIE MPHU3HAKM U KX HopMa peakuuu. CBoKCTBa
MOU(DUKAITMOHHON U3MEHUYHUBOCTH.

HacnencrBennass, wWiuM  TEHOTUNHMYECKAs, HW3MEHYUBOCTh. KomOuHaTUBHAs
M3MEHYMBOCTh. Meil03 M MOJOBOM MpoLEecc — OCHOBA KOMOMHATUBHON WM3MEHYMBOCTH.
MytanuonHasi u3MeH4YuBOCTh. Kilaccudukarus MyTaluid: TEHHbIE, XPOMOCOMHEIE,
reHoMHble. Yacrota W TOpUUMHBl MyTanui. MyrtarenHele  (akTophl.  3aKOH
TOMOJIOTHYECKHX PAJIOB B HACJIEeACTBEHHOM n3MeHunBocty H.M. BaBunosa.

BHesnepHas Haciie1ICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uenoBeka. Kapuorun denoBeka. OCHOBHBIE METO/IbI TEHETUKH YEJIOBEKA!
TEeHEAJIOTUYECKUN, OJIM3HELOBBIM, IUTOTCHETUYECKUM, OMOXUMUUYECKUH, MOJICKYJISIPHO-
reHetnyeckuii. CoBpEMEHHOE OMNPEEIICHUE TEHOTUIA: TTOJJTHOTEHOMHOE CEKBEHHPOBAHUE,
FEHOTUIIMPOBaHWE, B TOM unciae ¢ nomompbro [II[P-anamu3a. HacnencrBenHbie
3a00JIeBaHMsI  4YEJIOBEKa: reHHple  OoJie3HH, O0OJEe3HM C  HACJICACTBEHHOM
IPEIPACIIONIOKEHHOCThIO, XPOMOCOMHBIE OoJyie3Hr. ComaTHYeCKue W TeHEpaTUBHBIC
myTtari. CTBOJIOBbIE KIIETKH. [IpUHIMIBI 370pOBOTO 00pas3a KWU3HH, JAHATHOCTHKH,
npoQUIIaKTUKA W JICUEHUS  TEHETUYeCKHX  Oosie3Hed. MeauKo-TeHETHYEeCKOe
KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIMIIMHCKONW T€HETUKW B MPEAOTBPALLCHUU U JICYCHUH
Ir€HETUYECKUX 3a00JICBAaHUN YeIOBEKa.

Jlemoncmpayuu:



IToptpetsi: I'. Mennenb, T. Mopran, I'. ne ®pusz, C.C. YerBepukon, H.B.
Tumodees-Pecosckuii, H.I1. BaBunos.

Tabnuipel u cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHUE M €ro IUTOreHeTHYecKas
OCHOBa», «3aKOH pPAaCHICIUVIEHUS M €Tr0 IIUTOTEHETHUYECKasi OCHOBa», «3aKOH YHCTOTHI
rameT», «JlurubpuaHoe ckpenmBanue», «lluTomornueckue OCHOBBI AUTHOPHUIHOTO
CKpelnBaHus», «Melo3», «B3auMoaeincTBUE ajluieNIbHbIX T€HOBY, «['eHeTnueckue KapThl
pacTeHuil, )KUBOTHBIX M YeJIOBEKay, «['eHeTuKa mnomiay, «3aKOHOMEPHOCTH HaCJIEAOBaHUA,
CLEIUIEHHOTO C MOJIOM», «KapruoTuribl yenoBeka M )KUBOTHBIX», «BUIAbI MU3MEHUHBOCTH,
«MomudukarmonHas W3MEHYUBOCTh», «HaciemoBanme pesyc- (aktopa», «['eHeTmka
rpymnn KpoBu», « MyTallMOHHAsI U3MEHYUBOCTHY.

ObopynoBanue: MOJEIU-anIIIMKALUT «MoHorubpuaHoe CKPCILIMBAHUEY,
«Henonnoe nomuHMpoBaHuey, «Jurnbpunnoe ckpemumBanuey, «llepekpéct xpomocomy»,
MUKPOCKOI U MHKpormpemnapaT «Jpo3zoduna» (Hopma, mMytanuu (HOpMbI KPBUILEB H
OKpacku Tena), repoapuit «I'opox moceBHON.

Jlabopamopnvie u npakmuueckue pabomol.

JlabopatopHas pabora No 5. «U3ydeHuwe pe3ylbTaTOB MOHOTHOPHUIHOIO
UJIUTUOPUIHOTO CKpPEIMBaHUs Y AP030(uiIbl HA TOTOBBIX MUKpOTIIpenapaTax».

Jlabopatopuass pab6ora Ne 6. «M3yueHne MomUPUKATMOHHOW HW3MEHUYUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHOU KPUBOW».

JlabopatopHass padora Ne 7. «AHanu3 wmyrtauuii y Apo30(uiibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTraeckas pabota Ne 2. «CocTaBieHne U aHATU3 POJAOCIOBHBIX YEIOBEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknups Kak HayKa M Ipouecc. 3apOKACHUE CEJIEKIUU U JTOMECTUKALMSA. Y UYECHUE
H.U. BaBuiioBa 0 HEeHTpax MNPOUCXOXKACHUS U MHOTO00pa3us KYyJbTYPHBIX PACTEHUM.
LleHTpbl TPOUCXOKIAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKIMh. MacCOBbI M WHIUBUIYAIbHBIH OTOOpPHI B
CEJIeKIIMM pacTeHUH W KUBOTHbIX. OIlleHKa 3KCTepbepa. bIM3KOPOJICTBEHHOE
ckpenuBanue — UHOpuAMHT. Yuncras nuHus. CKpeluBaHue YUCTHIX JUHUH. ['eTeposuc,
win rubpunHas cuna. HepoacTtBeHHoe ckpenBaHue — ayrOpuauHr. Otaan€HHas
rubpuan3amnus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 M IMOJYy4Y€HHUE MOJIMIIOWIOB.
JlocTixKeHUs CeNeKIMn PACTEeHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonmorus kak oTpacib MPOU3BOJACTBA. ['€HHAsT MHKEHEPHUs. DTanbl CO3IaHUs
pexomOuHanTHOM JIHK u Tpancrennsix opranm3moB. Kiierounas nnxenepus. Kinerounbie
KYJIbTYPBI. MukpoKIOHaIbHOE Pa3sMHOXKEHUE pPaCcTEHUMN. KnonupoBanue
BBICOKOIIPOAYKTUBHBIX  CEIbCKOXO3SIUCTBEHHBIX  OPraHU3MOB.  OJKOJOTHMYECKHE U
studeckue mpodiaemMel. MO — renetnuecku MOAUGUIIMPOBAHHBIE OPTaHU3MBI.

Jlemoncmpayuu:

[Toptpetsi: H.M. BaBunios, U.B. Muuypun, I'./]. Kaprieuenko, M.®. I1BaHOB.

10



Tabmuis! 1 cxembl: kapTa «LIeHTpBI MPOUCXOXKIEHUS 1 MHOTOOOPa3us KyJIbTYPHBIX
pactenuit», «llopoxbl poOMamHUX KUBOTHBIX», «CoOpTa KyJbTYpHBIX pacTEHUI»,
«Otnanéunas rubpuamsanus», «Pabotel akagemuka M.®. MBanoBay, «[lommmmonausy,
«O0beKkThl  OmoTexHoNoruw»,  «KierouHele — KydabTypsl M KJIOHUPOBaHUEY,
«KoHCTpynpOBaHue U IEPEHOC T'€HOB, XPOMOCOM.

O0opynoBaHue: MyJSKHU IJIOJOB U KOPHEIUIOAOB AMKHUX (OPM U KYJIbTYPHBIX
COpTOB pacTeHMit, repbapuii «CenbCKOX035MCTBEHHBIE PACTEHUS.

Jlabopamophvie u npakmuueckue pabomol:

Okckypeusi « OCHOBHBIE METOABI M JOCTHKEHHUS CENEKUMU PACTEHUA M KUBOTHBIX
(Ha CeNeKIHOHHYIO CTAaHIIMIO, TUIEMEHHYIO (epMy, COPTOMCIBITATENbHBIN y4acTOK, B
TEIUIMYHOE XO3S5HCTBO, JJa0OPaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 knacc

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulki BO3HUKHOBEHUS 3BOJIOLNMOHHOW TEOPHUH. DBOIIOLMOHHAS TEOPHUS U
e€ MecTo B Onosioruu. BiusiHue 3BOJIIOIIMOHHON TEOPUHU HA pa3BUTHE OMOJIOTUH U JIPYTUX
HayK.

CBunerenscTBa 3BOMONMHA. [[a€OHTONOrHYECKHE: TTOCTE0BATEILHOCTD MOSBIICHUS
BUJIOB B TAJICOHTOJIOTMYECKOMN JIeTONMUCH, mepexoanbie ¢opmbl. buoreorpadpuyeckue:
CXOJICTBO U paznuuue ¢hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOJACTBA U Pa3IMuUsg AMOPHOHOB  pPa3HBIX  BHUJOB
MMO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHaJIOTUYHbIE,
pYAUMEHTApHbIE  OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHUE:  CXOJICTBO
MEXaHHU3MOB HACJICICTBEHHOCTH U OCHOBHBIX META00JIMUECKUX MyTEH Y BCEX OPraHU3MOB.

OpomonnonHas teopust Y. Jlapsuna. [Ipeanocbuikyn BOZHUKHOBEHUS JAapBUHHU3MA.
JIBrKymiue Cuiabl SBONIONMK BUIOB 10 JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE TMPU
OTPAaHUYCHHOCTU PECYPCOB, HEOIPEAEIEHHAsS U3MEHYMBOCTh, OOpb0a 3a CyIlecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopusi oHBomoiuu  (CTD) u €€ OCHOBHBIC TMOJIOKEHUS.
MuxkposBostorus. [Tonmynsnuys kak eIMHUIA BUIA U SBOJIIOIUH.

JIBxytue cuiibl ((pakToOphl) SBOJIIOIMU BUJOB B MpUpoie. MyTallMOHHBIN TTpoIiecc
¥ KOMOMHATUBHAsI U3MEHUYMBOCTh. [lomysiiimonHbie BOJIHBI U Jpeid reHos. M3ossiius u
MUTpaIus.

EctecTBenHsbIi 0TO0p — HampaBstomuii (hakTop IBOTOIUH. DOPMBI €CTECTBEHHOTO
oTOOopa.

[Ipucnoco0IeHHOCTh  OPraHW3MOB  Kak  pe3yJdbTaT  dBOMIOIUHU.  [Ipumepsl
MPUCIIOCO0JICHUH Y OpraHu3MoB. ApoMop(dO3bl U UANO0-aTaNTALI|H.

Bun u Bunoo6pazoBanue. Kputepun Buna. OcHOBHbIE (OpPMbI BHA000pa30BAHMUS:
reorpaduyueckoe, IKOJIOTHYECKOe.
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Maxpo3Boronusi. Dopmbl ABOJIIOLIMH: bunernueckas, JMBEPIreHTHAs,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTuMocTh 3BOTIOLUY.

[IpoucxoxaeHrne OT HECHEUMAIM3UPOBAaHHBIX HpenkoB. IIporpeccupyromas
crienranu3anys. AganTuBHAS pagnarusl.

Jlemoncmpayuu:

[Toptpetsi: K. JInnneit, JK.b. Jlamapk, Y. Japsun, B.O. KoBanesckuii, K.M. bap, O.
['exkens, @. Mromnep, A.H. CeBepuos.

Tabmuupr u cxeMmbl: «Pa3BUTHE OPraHMYeCKOro MHpa Ha 3emiie», «3apoAbIlu
MO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukcy, «DopMbl OOpbObI 3a CYIIECTBOBAHUEY,
«EcrectBenHbIll 0TOOp», «MHOTOOOpa3ne COPTOB pacTeHuin», «MHorooOpasue mopon
KUBOTHBIX»,  «[lomymsmuny,  «MyTalmoHHass  W3MEHUYMBOCTBHY,  «ApoMOp(dO3bD»,
«Unuoanantamumny, «OOmas aereHepanus», «JBuwxymue cuibl 3Boionuny, «Kaprta-
cxema Mapmpyra nyremectBuss Y. JlapBunay, «boppba 3a cyliecTBOBaHHEY,
«IIpucnocobneHHOCTh OpPraHHU3MOBY, «['eorpaguueckoe BU000pa30BaHUC»,
«IKOJOTUYECKOE BUI000PA30BAHHE.

OOopynoBaHue: KOJUIEKIMS HACEKOMBIX C pa3JIMYHBIMU THUIIAMH OKpacku, HaOop
IJIOJIOB M CeMsH, KoJuiekuusi «lIpumepsl 3alUTHBIX TPUCIOCOOJEHUM Yy >KUBOTHBIXY,
Mozesb «OCHOBHBIE HAIIPABJICHUS 3BOJIOLUNY», 00bEMHAs MOJienb «CTpOEHUE TOJIOBHOTO
MO3ra IO3BOHOYHBIX».

buoreorpaduyeckast kapra Mupa, KOJUIEKIUsT «DOpMbl COXPAaHHOCTH HCKOTAEMBbIX
JKUBOTHBIX M pacTeHHi», Moaenb anmukanus «llepekpécT XpoMocom», BIIaKHbBIE
npenapatel  «Pa3Butne  HacekoMmoro», «Pa3BuTue  JIATYHIKM»,  MHUKpOIpenapar
«Ipozoduna» (Hopma, myTanuu GopMbl KPbUILEB U OKPACKH TeENa).

Jlabopamopnvie u npakmuueckue pabomol.

Jlabopatropnas pabora Ne 1. «CpaBHeHHE BHUIOB 10 MOPQPOJIOTHIECKOMY
KPUTEPHUIO».

Jlabopatopnas pabora No 2. «OmnucaHue NPUCIIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HNKHOBeHME M pa3BUTHE KM3HU Ha 3emuie.

JloHay4yHble TIPEJCTaBICHUS O 3apOKICHUU SKW3HU. HayuHble TUIOTE3bl
BO3HMKHOBEHUS >KM3HU Ha 3emuie: abuMoreHe3 M maHcnepMmus. XUMHUYECKas SBOJIOLHUS.
AOUOTEeHHBI CUHTE3 OPraHMYECKHUX BEIECTB U3 HEOPTraHUYECKUX. DKCHEPUMEHTATbHOE
MOATBEPKACHUE XUMHUUCCKOM ABOMIONMK. HadanpHbIC 3Tabl OMOJOTHYSCKOM SBOJIFOIUU.
['mmoreza PHK-mupa. ®opmupoBanume MeOpaHHBIX CTPYKTYp ¥ BO3HHUKHOBEHHE
NpOTOKJIETKU. [IepBble KIETKU U UX 3BOIOIUS. DOPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX
OpPraHU3MOB.

Pa3zgutne xn3Hm Ha 3emusie mo spaM M nepuojaM. Karapxein. Apxeiickas u
npoTepo3oiickas 3pbl. [laneo3oiickas 3pa U €€ mepuoibl: KEMOPUNCKUM, OpJIOBUKCKUH,
CUJIYPUUCKHN, TEBOHCKNN, KAMEHHOYIOJIbHBIN, IIEPMCKHM.
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Me3o030iickas 3pa v €€ NEPUOABL: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3olickas 3pa u €€ nepuopl: MaleOreHOBbIN, HEOT€HOBBIA, AHTPOIIOT€HOBBIN.

XapakTepucTuKa KiuMaTa M TeOJIOTMYECKHX MporeccoB. OCHOBHBIE 3Talibl
HBOJIIOIIUU PACTUTEIBHOTO U KUBOTHOTO MHpa. ApoMOp(]o3bl Y pacTeHU U KUBOTHBIX.
[losiBnenue, pacBeT U BBIMUPAHHUE TPYIIT KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOro MHpa Kak oOTpaxkeHue HBomouud. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIOLMS 4YeJIOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3Butue mnpeacraBieHudl o
IIPOUCXOXKJICHUN 4YelloBeKa. MeToasl m3ydeHus aHTpornoreHesa. CXOJACTBa W pas3inyus
YeJIOBEKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHUE YETOBEKA.

JIBwxyuue cuibl (paktopsl) aHTpornoreHesa. HaciiencTBeHHas W3MEHUMBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 >KW3HHU, W3TOTOBJICHHUE OPYAHN TpyHa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaiMM W BETBH 3BOJIOLHMH YEJIOBEKA: ABCTPAIONUTEKH, YermoBek
ymenslii, YemoBek mnpsaMmoxoasnui, YenoBek HeaHACPTAIbCKHANM, YeEIOBEK pa3yMHBIM.
Haxonku HcKomaemMbIX OCTAaTKOB, BpEMs CYIIECTBOBaHUS, O00JAacTh paclpOCTPAaHEHUS,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHSL.

Yenoseueckue pacbl. OCHOBHbIE OOJBIIME pAChl: €BpOINEOUAHAs (€Bpasuiickas),
HErpo-aBCTpaJIOuHasl (PKBAaTOpUaNibHAsI), MOHIOJIOMJHAs (a3MaTCKO-aMEpUKaHCKas).
YepTel MpHUCIOCOOIECHHOCTH MPEACTABUTENEH UYEJIOBEUECKUX pac K  YCIOBUSAM
cymecTtBoBaHus. EnnHcTBO yenoBeueckux pac. Kpuruka pacusma.

Jlemoncmpayuu:

[Toptpetsr: ®@. Peau, JI. [Tactep, A.U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmumer m  cxembl: «Bo3uukHoBeHne CoJIHEUHOM CHCTEMbBI», «Pa3Buthe
OpraHHYEeCcKOro MUDPay, «PacturenpHas KJIETKa», «KuBoTHas KJIETKa,
«lIpokapuotnueckas kietka», «CoBpeMEHHasi CHCTEMa OPraHMYEeCKOro  MHUpPay,
«CpaBHEHHE aHATOMUYECKUX YEpT CTPOEHUS YEJIOBEKa M YEJIOBEKOOOPa3HBIX O0E3bsSHY,
«OCHOBHBIE M€CTa IMAJECOHTOJOTMYECKUX HAXOJOK IPEAKOB COBPEMEHHOTO YEJIOBEKAY,
«/lpeBHenmue nroamny», «pesHue noan», «llepebie coBpeMeHHbIe Tr0an», «HenoBeyeckue
pace.

O6opynoBanue: myispku «IIpoucxoxienne udenoBeka» (OIOCTHI aBCTPAJIONUTEKA,
NUTEKAHTPONA, HEaHJEPTAlIblla, KPOMAHBbOHIIA), CIEMNKH WM H300paKeHHs] KaMEHHBIX
opyaui MEePBOOBITHOTO YyeJioBeKa (KaMHU-YOTIIEPHI, pyOurna, cKkpebiia),
TE€OXpOHOJIOTHYEeCKas Tabnuia, KoJuieKus «®DopMbl COXPAaHHOCTH  HCKOIAEMBbIX
YKUBOTHBIX U PACTCHUIN».

Jlabopamophvie u npakmuueckue pabomol:

[Ipaktuueckas pabora Ne 1. «M3yueHue HUCKOIMAaeMbIX OCTaTKOB pPACTEHHH U
KUBOTHBIX B KOJUIEKILIUSAX).

DKCKypcust « DBOJTIONUS OPTAaHUYECKOT0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
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WIM KpaeBEAUYECKUI My3€eil).

Tema 3. Opranu3zmbl 1 OKpYy Kaoumas cpeaa.

DKoJIOTHsSI KaK HayKa. 3aJadyd W paslenbl 3KOJOrMu. MeToabl 3KOJIOTHYEeCKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHMS OpPraHU3MOB: BOJHAs, HA3EMHO-BO3JAYIIHAs, IMOYBEHHA,
BHYTPUOpPraHU3MEHHas!.

Okonornueckue  ¢akropsl.  Knaccudukamuss — dKoJIOrudeckux  (aKkTOpoB:
abuoTHyeckune, OMOTUYECKUE M aHTPOIIOTeHHbIE. J[eficTBUE 3KOIOTHYeCKUX (PaKTOpPOB HA
OpTaHU3MBI.

AbGuotndeckue (akTOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONMEPUOAU3M.
[TpucnocoOnenust opraHu3MOB K JIEHCTBUIO abmoTnyeckux (axtopoB. buomormueckue
PUTMBI.

buotnueckue ¢akropbl. Buabl OMOTHYECKHMX B3aMMOACHCTBUNA: KOHKYpPEHLUS,
XMIIHUYECTBO, CcUMOMO3 U ero ¢opmbl. [lapasutusm, Koomepanusi, MyTyalu3M,
KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M. 3HaUCHUE
OMOTUYECKUX B3aUMOJECHCTBUU Il CYIIECTBOBAaHUS OPraHU3MOB B  IMPUPOIHBIX
coo0uIecTBax.

DKOJIOTUUECKHE XapaKTEePUCTUKHU Monysiuud. OCHOBHBIE MOKAa3aTEIN MOMYJISLNN:
YUCJIIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT, MuUrpanus. JuHamumka
YUCJICHHOCTH HOITYJISIUUU U €€ PeryJIsaius.

Jlemoncmpayuu:

[Toptpetsi: A. I'ymbonbar, K.®. Pynse, 3. I'ekkerns.

Tabmuubr u cxembl: kapta «lIpupoansie 30HbI 3emnu», «Cpeasl oOUTaHHS
opraHu3zMoBy, «Doronepuoauzmy», «llonynsaunn», «3aKOHOMEPHOCTH POCTa YUCIECHHOCTH
nonyiasiuuu nHQy3opuu-Typenbkny, «llumessie nenm».

Jlabopamopnvie u npakmuueckue pabomol:

Jlabopatopuass padora Ne 3. «Mopdonoruueckue OCOOCHHOCTH paCTEHUU U3
pPa3HBIX MECT OOHUTAHUS.

Jlabopatopuasi pabora Ne 4. «BnusHue cBeta Ha pPOCT W pPa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckass pabora Ne 5. «lloacuér MIOTHOCTH MOMYJSUMA pPa3HBIX BUJIOB
pACTEHUINY.

Tema 4. Coo01iecTBa M 3KOJIOTHYECKHE CHCTEMBI.

CoobmiectBo  opraHu3mMoB — OuomneHo3. CTpyKTypbl OHOIEHO3a: BHIOBasd,
poCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buasi-nomuHanTsl. CBsi3u B OMOIIEHO3E.

DKOJIOTUUECKHE CUCTEMBI (3KocucTeMbl). [ToHsITHE 00 2KOCHCTEME M OMOTEOIICHO3E.
@OYHKIIMOHAJIbHBIE KOMIIOHEHThI AKOCUCTEMBI: MPOJYLEHThl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopoT BelecTB U MOTOK PHEPTUH B 3KocucTeMe. Tpodudeckue (MUILIEBbIE) YPOBHU
skocucteMsbl. [lumeBbie nenu u cetu. OCHOBHBIE MOKAa3aTeNu 3KOCHCTEMbI: OMoMacca,
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OPOAYKIHMSL. DKOJIOTUYECKUE TUPAMUIBL: IPOTYKIIUH, YNCICHHOCTH, Onomacchl. CBOMCTBA
HKOCUCTEM: YCTOMYUBOCTh, CAMOPEryJIsinus, pa3zBuTie. CyKueccus.

[IpupoaHbIe IKOCUCTEMBI. DKOCUCTEMBI 03€p U pEK. DKOCHCTEMA XBOWHOIO WIIN
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpPOTOTEeHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.

buonoruyeckoe 1 X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak Qakrop ycToWumBocTu dKocucrteM. CoxpaHeHHe
OMOJIOrMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

Yuenne B.W. Bepnaackoro o 6uocdepe. I'panuiibl, coctaB U cTpyKTypa Ouochepsl.
XKusoe BemectBo u ero Gpynkunu. OcodeHHoCcTH 6HOCchephl Kak rI00aIbHON YKOCHCTEMBI.
JlnnamMuyeckoe paBHOBECHE M 0OpaTHasl CBs3b B Onocdepe.

KpyroBopoTs! BeliecTB 1 OMOr€OXMMUYECKHUE ITUKIIBI DJIEMEHTOB (yTepo/ia, a30Ta).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emian. AHTpONOTeHHbIE U3MEHEHUsi B Ouocdepe.

['moGanbHbIE SKOJIOTHYECKHUE TPOOIEMBI.

CocyiiecTBoBaHre MPUPOABI U vesnoBeuecTBa. CoxpaHeHHE OMOpa3HOOOpa3us Kak
OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIMPABICHUS NPUPOJAHBIMU
pecypcaMu U UX UCHOJIb30BaHue. JJocTrkeHrs1 OMONIOrMU U OXpaHa MPUPO/IBL.

Jlemoncmpayuu:

[Toptpetsi: A.Jl. Tencnu, B.H. Cykaués, B.I1. Bepnanckuii.

Tabmuubr u cxembl: «[lumesbie nenu», «bHOLIEHO3: cOCTaB U  CTPYKTYypay,
«IIpupogueie  coobmecTBa», «llenn nuTaHus», «IKOJOTMYECKass MUpaMUIaA,
«buochepa u denoBek», «IKOCUCTEMa HIMPOKOIUCTBEHHOTO Jiecay, «IKOCHCTEMaA
XBOMHOIO Jecay», «bHOLEHO03 BomoéMa», «ArpoueHos», «lIpuMmepHble aHTPONOTECHHBIE
BO3JICUCTBUS HA MPUPOAY», « BakHeilllne HICTOYHUKH 3arpsi3HEHUS BO3/AyXa U TPYHTOBBIX
BOo», «IlouBa — BaxkHe#Ias cocrapisronias ouocheprny, «DaKkTOPhI Ierpaiallii MOYBY,
«TapuukoBsiit 3pdexT», «DakTophl PaTUOAKTUBHOTO 3arpsisHeHus ouocheprn», «Oomas
CTpyKTypa Omochepsl», «PacmnpocTpaneHue >Xu3Hu B Oumochepe», «O30HOBBINM 3IKpaH
ounochepr», «Kpyrosopot yrieposaa B onocheper», «KpyroBopot azora B npupojie.

O6opynoBanue: Mojenb-almIUIMKauusg  «TunuyHele  OMOLIEHO3bI», TepOapuit
«PactutenbHble cooOmiecTBa», Kojulekuuu «buouenos», «Bpeautenn BaxHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYp», I'epOapuu M KOJUIEKIMW PACTEHUH U KUBOTHBIX,
MpPUHAIICKAIINE K Pa3HbIM JKOJOTMYECKUM Tpymnmam ojaHoro Bujaa, KpacHas kuura
Poccuiickoit ®enepanuu, n300pakeHUsI OXPaHIEMbIX BUJOB PACTCHUN U KUBOTHBIX.

IInanupyembie pe3yJbTaThl 0CBOCHHMS Y4eOHOI0 IpeaMeTa
Jluunocmuule pe3ynvmamol
B cTpykType JIMYHOCTHBIX PE3yJbTaTOB OCBOEHUA mnpeaMera «buonorus»
BBIJICJICHBI  CIEAYIOIIME COCTABIAIONIME: OCO3HAHUE OOYYalolMMHUCS POCCUHUCKON
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IPaXXTAaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U
CaMOOMPEEICHUI0, HAIUYUE MOTHBAIMUM K OOY4YEHHMIO OHOJIOTHH, LEJICHANpPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHWI JUYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAAULIMNA pa3BUTHsI OMOJOTMYECKOrO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH
oOy4aromuxcst pyKOBOJCTBOBATbCSI B CBOEH JIE€ATENBHOCTH LIEHHOCTHO- CMBICIOBBIMU
YCTaHOBKAMM, NPUCYILIMUMU CHUCTEME OHOJOrM4ecKoro oOpa3oBaHMs, HalIU4due
HKOJIOTUYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTU CTaBUTh LIEIM U CTPOUTH JKU3HEHHBIE
TUTaHBI.

JInuHOCTHBIE pe3ynabTaThl OCBOCHHS TpeaMmeTa «buosorus») AOCTUTAIOTCS B
€IMHCTBE Y4eOHOIN 1 BOCIIUTATEIBHON JIEATEIHHOCTH B COOTBETCTBUH C TPAJAULIMOHHBIMU
POCCUHCKUMHU COLIMOKYJIBTYPHBIMH, HUCTOPHYECKMMH U JIyXOBHO- HPaBCTBEHHBIMU
LHEHHOCTSAMU, NPUHATBIMM B OOLIECTBE MpaBUJIaMM M HOPMaMHM [OBEICHUS WU
CIOCOOCTBYIOT MpOIIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUSI U CaMOpPAa3BUTHS, PA3BUTHUS
BHYTPEHHEH MO3UIMH JIMYHOCTH, NATPUOTH3MA, YBAXKEHUS K 3aKOHY U IPaBOIOPSIKY,
YeJIOBEKY TpyJa U CTapIIeMy MOKOJICHUIO, B3AUMHOTO YBa)KCHHS, OEPEKHOTO OTHOIICHUS
K KyJbTYPHOMY HAaCIEOUI0O W TPAaJWLMSAM MHOTOHAIMOHAJIBHOIO Hapoaa Poccuiickon
denepanmu, TpUPOJIE U OKPYKAIOIIEH Cpere.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS Y4eOHOTrOo mpemmera «buomorus» gOMKHBI
OoTpakaTb ~ TOTOBHOCTb U CHOCOOHOCTh  OOy4aroluXcsi  PyKOBOJCTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH MO3ULIMEN TUUYHOCTH, CUCTEMON LIEHHOCTHBIX OpPUEHTAIUH,
NO3UTUBHBIX BHYTPEHHHUX YOEXKACHWH, COOTBETCTBYIOUIMX TPAJUIMOHHBIM IIEHHOCTSIM
POCCHUICKOTO O0OIIeCTBa, PACIIMPEHHUE >KU3HEHHOTO OMbITA M OMbITa ACSITEIFHOCTH B
MPOIECCe peau3allii OCHOBHBIX HANpaBICHUN BOCIHUTATEIBHON NESTEIBHOCTH, B TOM
YHClie B YaCTH:

1) TpakmaHCKOTO BOCHHTAHWSL:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM MMO3UIUU OOy4YaloIIerocs Kak AaKTUBHOTO M
OTBETCTBEHHOTO YJIEHa POCCUNCKOr0 OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HHE 3aKOHA U
IPaBONOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH MEATEIHHOCTH MPH CO3JaHUHM y4eOHBIX
MIPOEKTOB, PEIICHUU YUYEeOHBIX M TO3HABATENHHBIX 3a/7a4, BBIOJHEHUH OHOJIOTMYECKUX
IKCTICPUMEHTOB;

CIIOCOOHOCThH OMpPEAENATh COOCTBEHHYIO IMO3ULHMI0 MO OTHOUICHUIO K SIBJICHHSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE YYMTHIBaTh B CBOMX JCHCTBHSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJCHCTBUS JIOEH C pa3HBIMU YOEKICHUSIMH, KYyJIbTYpHBIMH IICHHOCTSIMH U
COIMATILHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IMPOIIECCE COBMECTHOTO BBIMOJHEHHUS YYEOHBIX,
MO3HABATENIbHBIX U HCCIENOBATENBCKUX 3a/lad, YBaXKUTEIBHOE OTHOIICHHWE K MHEHHIO
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OTITIOHEHTOB TIPU OOCYKJIEHUU CIIOPHBIX BOTIPOCOB OMOJIOTUUECKOTO COACPIKAHNS;

TOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM ACSATENBHOCTH;

2) TaTPHOTHYECKOTO BOCITUTAHHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKON TpaxAaHCKONM WIACHTUYHOCTH, NATPUOTHU3MA,
YBaXEHHSI K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH mepen PonuHON, ropaoctu 3a
CBOM Kpai, cBOW PoauHy, CBOW $3bIK W KYyJbTYpy, IMpOIUIOE W HACTOAIIEES
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHONICHUE K MPUPOJHOMY HACICIUIO W TMaMSTHUKAM MPUPOJIBbI,
TOCTUXEHUsSIM Poccuun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTH OIIEHMBATh BKJIAJ] POCCUUCKUX YYEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOrMY, TTOHUMAHUE 3HAYEHUsS OWOJOTUM B TO3HAHMM 3aKOHOB MPHUPOJbI, B >KU3HU
4eJIoBeKa U COBPEMEHHOI'0 00I11eCTBa;

ujeitHas yOeXIE€HHOCTh, TOTOBHOCTh K cHykKeHHI0 (OTe4YecTBYy M €ro 3amure,
OTBETCTBEHHOCTb 32 €ro CyaAb0y;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAaHUE JyXOBHBIX LIEHHOCTEN POCCUICKOTO HAPOa;

c(hOPMHUPOBAHHOCTh ~ HPABCTBEHHOIO  CO3HAHUS, JTHUYECKOIO  IOBEJICHMUS;
CIIOCOOHOCTh OILIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,

OPUEHTHUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY;

OCO3HaHME JTUYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIEro; OTBETCTBEHHOE
OTHOILIEHUE K CBOUM POJUTEISAM, CO3JAHUIO CEMbH HAa OCHOBE

OCO3HAHHOIO TMPHUHATHS LEHHOCTEW CEMEWHOW KWU3HU B COOTBETCTBUM C
TpaguuuaMu HaponoB Poccuu;

4) 5CTeTUYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHUWE K MHpPY, BKJIOUasl ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHUMAHHE 3MOIMOHAIBHOTO BO3JACHCTBUS >KUBOM NPUPOJBI U €€ LEHHOCTH;
TOTOBHOCTh K CAMOBBIPQKEHUIO B PAa3HbIX BHJIAX MCKYCCTBA, CTPEMIICHHE

IPOSIBIISATh KAUECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyecKoro BOCIUTAHHMS:

MOHMMAaHUE W peaau3aius 3JI0pOBOro U 0e30macHOro odpasa >XKU3HU (310POBOE
NMUTaHWE, COOJIFOJCHUE TUTMEHUYECKUX TMPaBWI M HOPM, COaJaHCUPOBAHHBIA PEKUM
3aHSATUHN U OTIBIXA, pEryysipHas Pu3nyeckasi akTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3NYECKOMY M TICHXUYECKOMY 37I0POBBIO;

MOHUMAaHUE [IEHHOCTH TPaBWUJ WHIAMBUIYAIBHOTO U KOJJIEKTMBHOTO OE€30MacHOTrO
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIIKNX 3[I0POBBIO U KU3HU JIIOAEH;

OCO3HAHME TOCJIEACTBUH W HENpPUITHE BPEIHBIX NPUBBIYCK (YyHMOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs1);

6) TPYIOBOrO BOCIIUTAHHMS:
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TOTOBHOCTH K TPY/y, OCO3HaHHE IEHHOCTH MacTePCTBa, TPYJA0JII00UE; TOTOBHOCTH K
AKTUBHOM JESITETLHOCTA TEXHOJOTHYECKOW M COIMATBLHOW HAIMPaBICHHOCTH, CIIOCOOHOCTH
MHULMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIBHO BBIIIOJIHATH TAKYIO IESITEIBHOCTD;

UHTEpPEC K pas3iuyHbIM cdepaMm MNpoPecCUOHAIBHON JACSITENIbHOCTH, YMEHHE
COBEpILIaTh OCO3HAHHBIN BHIOOP Oyaymied npodeccun U peann3oBbIBaTH COOCTBEHHbBIC
YKU3HEHHBIE TUJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa3oBaHUIO U CaMOOOpPA30BAHUIO HA MPOTSKEHUU
BCEM KHU3HU;

7) DKOJIOTUYECKOTO BOCIIUTAHHUS:

HKOJIOTMYECKHU 1EIeCO00pa3HOe OTHOIICHHE K MPUPOAE KaK UCTOYHHUKY KM3HU Ha
3emJie, OCHOBE €€ CYIlIeCTBOBAHMSI;

MOBBIIIEHUE  YPOBHA  OKOJOTHYECKOM  KYyJIbTYypbl:  HPUOOpPETEHHE  OMbITa
IUIAHUPOBAHUS TIOCTYNKOB M OLIEHKM MX BO3MOJKHBIX ITOCJIEICTBUM IS OKpPYXKarollen
cpensl;

OCO3HaHME riI00aJbHOT0 XapaKTepa FIKOJIOTMYECKUX MPOOIJIEM U TyTeH UX PEIICHHUS;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble MPU U3yYEHUU OWOJIOTHMM 3HAHHUS U
YMEHUSL NPH PEIICHUH NPOOJEM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOJIONOJIb30BAHUEM
(cobnroaeHue npaBuil MOBEICHUS B IPUPOE, HAITPABIECHHBIX HA COXPAHEHUE PABHOBECHS
B DKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, OMOChEpHI);

AKTHUBHOE HENPUATHE JEHCTBUW, NPHUHOCSAIIUX BpEJ OKPYKAIOIIEH MPUPOIHOU
cpele, YMEHHME MPOTHO3UPOBATH HEOJArONpPUATHBIE HKOJOTUYECKUE IOCIIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJM4Me Pa3BUTOrO HKOJIOTHUYECKOTO MBIILIEHHUS, SKOJIOTUYECKON KYIbTYphI, OIbITa
JESATEIbHOCTH HKOJIOTMYECKON HaIMpaBJIE€HHOCTH, YMEHHSI PYKOBOJICTBOBATHCS WMMHU B
M03HABATEJIbHOM, KOMMYHHKAaTUBHON M COLMAJIBLHON MPAKTUKE, TOTOBHOCTU K Y4acTUIO B
IIPaKTUYECKOH AESITEIIBHOCTH YKOJIOTMYECKOM HAPABIEHHOCTH;

8) ICHHOCTH HAYYHOTO ITO3HAHUSL:

c(OpPMUPOBAHHOCTb MHUPOBO33pEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOILECTBEHHOW MPAaKTUKU, OCHOBAHHOT'O Ha JUAJIOTe KYJbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHWE SI3BIKOBOM M YHUTATENbCKOM KYJIbTYpbl Kak CpeacTBa
B3aMMOJICUCTBHS MEXY JIIOJAbMU U TIO3HAHUS MUPA;

MOHUMAaHUe crienu(UKU OMOJIOTUN KaK HAyKH, OCO3HAHUE €€ posiu B (POPMHUPOBAHUHT
palMoOHAIbHOTO HAYYHOTO MBIIUICHHS, CO3AaHUM IEJIOCTHOIO NpEeACTaBieHHUs 00
OKpY’)XKalollleM MHUpE Kak O €IMHCTBE NPUPOJbI, YeJOBeKa W O0IIecTBa, B MO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEM M  pelIeHHH MpoOJeM COXpaHEHUs MPUPOIHOTO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJOTMU JJII COBPEMEHHOM IMBHIM3AINU:
o0OecrieueHrs HOBOTO YPOBHS Pa3BUTHUSI MEAMIMHBI, CO3[aHUS TEPCIEKTHUBHBIX
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OMOTEXHOJIOTUH, CHOCOOHBIX peIIaTh PEeCypCHble MPOOIEMbl Pa3BUTHs YEIOBEUYECTBA,
MOVCKA MTyTeH BBIXOA U3 TJIOOATBHBIX IKOJIOTHUYECKUX MPOOIeM 1 00ecriedeHus epexoaa
K YCTOMYMBOMY Pa3BUTHIO, PAIlOHATBHOMY HCIIOJIB30BAHUIO MPHUPOAHBIX PECYPCOB U
(OpMUPOBAHNIO HOBBIX CTaH/IAPTOB XKHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUM B LEJIAX MOBBILICHUS
oOuieil  KyJabTypbl, €CTECTBEHHO-HAYyYHOW TI'PaMOTHOCTHM KakK COCTaBHOM 4acCTH
(YHKIIMOHAJIBHON I'PaMOTHOCTH 00yYaromuxcs, GopMUpPyeMOM ITpH U3yYEHUHN OUOJIOTUY;

MOHMMAaHHE CYIIHOCTH METO/IOB MTO3HAHMUSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYyKaXx,
CIIOCOOHOCTH MCHOJB30BaTh MMOJIydaeMble 3HAHUS IS aHalu3a U OOBACHEHUS SBIICHUUN
OKPY>KaIOIIEeT0 MUPa U MPOUCXOA[IIUX B HEM U3MEHEHU, YMEHHE JeNlaTh 000CHOBAHHBIE
3aKJIIOUYEHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C IENbIO MOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTBH CaMOCTOSITENIBHO HCIIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS JJIs PELICHMUS
po6JieM B PEATIbHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HaHWE LIEHHOCTM HAy4YHOM JEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
MIPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTB U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHMUIO,
K aKTUBHOMY IOJIYY€HHUIO HOBBIX 3HAHUU MO OMOJOTHUH B COOTBETCTBHH C >KM3HECHHBIMU
MOTPEOHOCTSIMU.

B mpouecce NOCTHKEHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS OOYYaIOIUMUCS
IporpaMMsbl 1o OMOJIOTMM Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHus y 00yYaroIIMXCs
COBEPIICHCTBYETCS SMOIIMOHAIBHBIA WHTEIJUIEKT, MPEATNOIArafomnii COPMHUPOBAHHOCTD:

CaMOCO3HAHUs, BKIIOYAIOMIETO CHOCOOHOCTh TOHMMAaTh CBOE 3MOLIMOHAJIBHOE
COCTOSIHME, BUJIETh HAIPABICHUS Pa3BUTHS COOCTBEHHOM 3MOLIMOHAIBHOU cepbl, ObITH
YBEpPEHHBIM B ce0e;

CaMOpEryJIMpOBaHMs,  BKJIIOYAIOIIET0  CaMOKOHTPOJb, YMEHHE INPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHUE, CIIOCOOHOCTh aJJalTUPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHUSIM U MPOSIBISITh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHMBallMM, BKJIOYAIONIEH CTpeMJIeHHE K JOCTHKEHHMIO IeNd |
yClexy, ONTHMH3M, WHUIMATUBHOCTh, yMEHHE JCHCTBOBAaTh, WCXOAS W3 CBOUX
BO3MOKHOCTEH;

AMIIATUHU, BKJIOYAIOIIEH CHOCOOHOCTh IMOHMMATh 3MOILMOHAIBLHOE COCTOSTHUE
IPYTUX, YYHUTBIBAaTh €ro TMpH OCYIIECTBICHHMM KOMMYHHKAIMH, CIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTH BBICTPAaWBATh OTHOILIEHUS C
JIPYTUMH JIOAbMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

Memanpeomemubie pe3yrbmanol
MeranpenMeTHbie pe3yabTaThl  OCBOCHHS yueOHoro mpeamera «buonorus»
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BKJIIOYAIOT:  3HauYuMMble I (OPMUPOBAHHS  MHPOBO33PEHUSA  OOYYArOIIUXCS
MEXIUCUUIUTMHAPHBIE  (MEXMpPEIMETHbIE) OOIICHAY4YHbIE TMOHSTHS, OTPaKaIoIIUe
LEJIOCTHOCTh HAyYHOM KAPTHUHBI MUPA U CIIEHU(PUKY METOIOB MO3HAHMS, HCHOJIb3YEMBIX
B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPIHs, SIBIIEHUE, MPOIECC, CUCTEMa, HAYUHBIN
(bakT, NpUHLINII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIeI0BaHNE, HAOIO/ICHHUE,
U3MEpEeHHUEe, OKCIEPUMEHT M  JIpYyruX), yHHUBEpCaJlIbHbIe Yy4yeOHbIE  JEHCTBUSA
(mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE, pEryJsiTUBHBIC), o0ecIeynBaroIne
dopMupoBaHre  (QYHKIMOHAIBHONH TPAaMOTHOCTH U  COLHMAIbHOM  KOMIICTEHIMH
obOydJaroruxcs, CIIOCOOHOCTH oOy4JaroIIIXCs WCITOJIB30BATh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAaHNUS U YHUBEPCAIbHbIE YUeOHbIE AEHCTBUS
B [I03HABATEJIbHOW U COLUAIBHON IPAKTHUKE.

MeranpeaMeTHbIE  PE3YJbTaThl  OCBOCHHS  MPOrpaMMbl  CPEIHEr0  OOIIEro
00pa30BaHMs TOJKHBI OTPaXkaTh:

OBnazeHne yHUBEpCAIbHBIMUA YUYEOHBIMU [T03HABATEIbHBIMU JICHCTBUAMU:

1) 06a30BbIe JIOrMYECKHUE ICHCTBUS:

CaMOCTOSTENIbHO (POPMYJIMPOBaTh U aKTyaJIM3UPOBaTh MPOOJEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHHH 3HAHUN MPUEMBI JIOTHYECKOIO0 MBINUICHHS (aHaIu3a,
CUHTE3a, CPaBHEHUs, Kiaccu(puKauy, 0000IIEeHNs ), paCKpbIBaTh CMBICI OMOJIOTMYECKUX
HNOHATUN (BBLACNATh UX XapaKTepHbIE NPU3HAKH, YCTAHABIUBATh CBSI3U C JPYTHMMHU
MOHATHUSIMU);

ONpENENATh LN ACITeIbHOCTH, 3aaBasi NapaMeTpbl U KPUTEPUH UX JTOCTHKECHHUS,
COOTHOCHUTB PE3YyJIbTAThI AECSITEIIbHOCTH C MOCTABIEHHBIMU LENSIMHU;

MCIIOJIb30BaTh OMOJIOrMYECKUE MOHATHUS 111 OOBSICHEHUS (DAKTOB U SBJICHHI KUBOM
IPUPO/IBI,

CTPOUTH JIOTMUECKUE PACCYX ACHUs (MHIyKTHUBHBIC, NEAYKTHBHbIC, IO aHAJIOTHH),
BBISIBJISITH  3aKOHOMEPHOCTM W IPOTHUBOPEYMS B  PAcCMaTpPUBAEMbIX  SIBJICHMSIX,
(GopMyIMpOBATh BHIBOJIBI U 3aKIIOUEHUS;

OPUMEHATh CXEMHO-MOJIEIBHBIE CPEACTBA JUISI IPENCTABICHUS CYIIECTBEHHBIX
CBA3€M M OTHOIIEHU B M3y4aeMbIX OMOJOTMYECKUX OOBEKTAX, a TaKkKe MPOTUBOPEUUN
Pa3HOro poJia, BBISIBJIIEHHBIX B PA3JIMYHBIX UH()OPMAIMOHHBIX UICTOYHUKAX;

pa3pabarpiBaTh IUIAH pEIICHUs] MPOOJEMBbI C YYETOM aHaIM3a HWMEIOLIUXCS
MaTepuaIbHBIX U HEMaTepraIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEJIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIHTATOB
LM, OLIEHUBATh PUCKHU NOCIEACTBUN AESATENBHOCTH;

KOOPJMHHUPOBATh U BBINOJHATH pabOTy B YCIOBHSIX PEAJbHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEaTUBHOE MBIIIUICHUE IPU PEILICHUH KU3HEHHBIX MPOOJIeM;

2) 0a30BbIC UCCIICOBATEILCKUE ICHCTBHS:
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BJIQJIETh HAaBBIKAMU Yy4e€OHO-HCCIENOBATENIbCKOM W MPOEKTHON JeATeIbHOCTH,
HaBbIKAMHU pas3pelieHus mpoOieMm, o001agaTb CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOAOB PpELICHUS MPaKTUYECKUX 3a7ad, MNPUMEHEHHIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIC BUJIBI IEATEILHOCTH 1O MOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEpIpEeTaluu, NMPeoOpPa30BaHUIO U MPUMEHEHHUIO B YYEOHBIX CUTYyalUsiX, B TOM YHUCIE
P CO3/IaHUM YYEOHBIX U COLUATBHBIX MPOCKTOB;

dopMupoBaTh Hay4YHBId THUN MBIIUICHUS, BIAJACTh HAYYHOW TEPMHHOIOTHEMH,
KITIOYEBBIMU MTOHITHSIMH U METOJIaMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 337]a4l B 00pa30BaTEIbHON JESTEIBHOCTH
Y )KU3HEHHBIX CUTYAIIMSIX;

BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIE CBA3U W aKTyaJlM3UpPOBATH 3ajady, BBIJIBUTATh
TUNOTE3y €€ pelIeHUs, HAXOAUTh apryMEHThI JJIs JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJTYYCHHBIE B XOJE PEIICHUS 3aladdl PEe3yNbTaThl, KPUTUUECCKH
OIICHMBAThH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHUSAX;

JaBaTh OILIGHKY HOBBIM CHTYyal[UsIM, OILIGHUBAaTh MPHOOPETEHHBIM  OIIBIT;
OCYIIECTBIISTH II€TICHANPABICHHBINA MMOMCK TEPEHOCa CPEJCTB U CIOCO00B

AecTBUS B IPO(ECCUOHATIBHYIO CPELLY;

yMETh TIEPEHOCUTh 3HAHHWA B TIO3HABATEIIbHYI0 M TMPAKTUYECKYIO 001acTu
KHU3HEIEATEIbHOCTY;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001aCTeH;

BBIIBUTATh HOBBIE WJCH, IMpeajaraTb OPUTHHAIBHBIE TOAXOABl W PEIIeHUs,
CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE aTbTEePHATUBHBIC PEIICHUS;

3) pabora ¢ nHDOpPMAITUCH:

OPUEHTHUPOBATLCS B PA3UYHBIX HMCTOYHUKAX HHPOpManuu (TEKCTe Y4eOHOTO
ocoOUsI, HAYYHO-TIOMYJIAPHOM JIUTEpaType, OMOJOTHYECKUX CIOBApSAX U CHPaBOYHHMKAX,
KOMIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETE), aHaIM3upoBaTh NHPOPMALIUIO PATUYHBIX
BUJOB U (OpM MPEACTABICHUS, KPUTUYECKHM OLEHUBaTh €€ JOCTOBEPHOCTb U
HEMPOTHUBOPEYUBOCTH;

dopMynupoBaTh 3ampockl M TPHUMEHATH Pa3IWYHBIE METOAbI TpPH TIOUCKE W
oTOOpe Omosiorndeckoi MH(popMaIuu, He0OXOIUMOMN ISl BBITIOJHEHUS Y4eOHBIX 3ajay;
npuoOpeTaTh OIBIT HUCMHOJb30BaHUS HH(POPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHA,
COBEpUICHCTBOBATh  KYJbTYPY aKTHUBHOTO HCIIOJNB30BAaHMS  PA3IUYHBIX ITOMCKOBBIX
CHCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONMTUMAIBbHYIO (hOpPMY MPECTABICHUS OMOJIOTHYECKOM
uHpopmaiuu (cxemsbl, rpaduKu, TMarpaMMbl, TaOJIULIbI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Kau€CTBE CPEJCTBA MPH paboTe ¢ OMOJOrMYeCKOn
uHboOpMaIlMell: TPUMEHATh XUMHUYECKHe, (U3MYEeCKHe M MaTeMaTHYeCKHe 3HaKd |
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CUMBOJIBI, opMyJibl, a0OpeBHATYPY, HOMEHKIIATYpY, UCIOIb30BaTh U IMPEOOPa30BHIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISHOCTH;

BJIa/ICTh HaBBIKAMU PACMO3HABAHMS M 3alIMTHl WHGOpMalUU, MHPOPMAIMOHHOMN
0€30MacHOCTH JTUYHOCTH.

OgiajieHEe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSMU:

1) oOmieHue:

OCYIIECTBJISITh KOMMYHHKAIIMM BO BCeX c(epax >KU3HM, aKTUBHO Y4acTBOBaTh B
JMAJIOTe UM JAUCKYCCHU MO CYIIECTBY 00CYXIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBaTh CY)KJICHHUS OTHOCUTENIBHO BBIMOJIHEHUS MPEAJIaracMoil 3aJau, Y4YHUTHIBATH
MHTEPECHI U COTJIACOBAHHOCTD MO3HUIIMI IPYTUX YYACTHUKOB JUAJIOra WIH JUCKYCCUN);

pacrno3HaBaTh HeBepOaJlbHbIE CPEACTBA OOIICHNUS, TOHUMATh 3HAUEHUE COLIMATbHBIX
3HAKOB, TMPEANOCHIIOK BO3HUKHOBEHHMS KOH(JIMKTHBIX CHUTyalluid, YMETb CMSr4arh
KOH(JIMKTBI U BECTH I1EPETOBOPHI;

BJAJ€Th pPa3IMYHBIMM crocoO0aMu OOLIEHUS M B3aUMOACHUCTBUS, IOHUMATh
HaMEpEeHUsl APYTruX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHWE K COOECETHUKY U B
KOPPEKTHOU GopMme (hopMyTupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTtb CBOK TOYKY 3PEHUS C UCIOJb30BAaHUEM S3BIKOBBIX
CPEJCTB;

2) CcOBMeCTHas JACSATCIbHOCTb:

NOHUMATh U UCHOJIb30BaTh MIPEUMYIIECTBA KOMaHAHON U UHIUBUIYaIbHOW pabOThI
IpU pEIIeHUU OUOJNOrHYecKOil mpoOsaemMbl, 0OOCHOBBIBATh HEOOXOIUMOCTh HMPUMEHEHUS
TPYNIOBBIX (POPM B3aMMOJIEHCTBHSI PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMATUKY U METOJIbI COBMECTHBIX JAEUCTBUI ¢ YUYETOM OOILIMX MHTEPECOB
Y BO3MOXHOCTEM KaXkJI0r0 WIEHA KOJUIEKTUBA;

MPUHUMATh LIEJTU COBMECTHOM JESTENbHOCTH, OPTaHU30BbIBATh U KOOPJUHUPOBATH
JEUCTBHS MO €€ TOCTUKEHUIO: COCTABJIATh IUJIaH JEUCTBUM, PACIIPENEIISATh POJIA C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJ1aTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHHMBATh KAaueCTBO CBOEro BKJaJa M KaXKJOTO Yy4YaCTHHKA KOMaHIbl B OOLIMii
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTh  HOBbIE€  TPOEKTHI, OLIEHWBaTh MAEHM C TMO3WLUHU  HOBHU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATErMYECKOE MOBEJACHUE B PA3IMYHbBIX CUTYalUSX,
IPOSIBIISATE TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBnazieHNE yHUBEPCATBHBIMU PETYJISITABHBIMU JICHCTBUSMU:

1) camoopraHu3aus:

MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JAJISl BBISBICHUS MPOOJIEM M UX PELICHUS B
KU3HEHHBIX U YUYEOHBIX CUTYaLIUSIX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU I1I€JIEBbI€ U CMBICIOBbIE YCTAHOBKH B
CBOMX JCHCTBUSX U IMOCTYNKAX MO OTHOIIEHUIO K UBOH MPHUPOJIE, CBOEMY 3J0POBBIO U
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3JI0POBBIO OKPYKAIOIIHNX;

CaMOCTOSATENIbHO  OCYLIECTBJISITh  MIO3HABATEJBHYI  JEATENbHOCTb,  BBISBIATH
npoOJeMbl, CTaBUTh W (OPMYJIUPOBATh COOCTBEHHBIE 3a/ladyd B 00pa30BaTEIBHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSTENIbHO COCTAaBJISITh IUIAH PEIICHUs] MPOOJEeMbl C Yy4ETOM HMMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNOYTEHUIA;

JABaTh OLICHKY HOBBIM CHUTYallUsIM;

pacuIMpATh paMKH Y4EOHOIro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN; JenaTh
OCO3HaHHBIM BBIOOp, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 3a PEILICHHE;

OLICHUBATh MPUOOPETEHHBIH OTIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U TPOSBICHHUIO IIMPOKOW JIPYAULIMU B Pa3HBIX
00J1aCTSAX 3HAHUM, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb;

2) CaMOKOHTpOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JI€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJIETh HAaBbIKAMU IO3HABATEJIbHOM pe(IEKCUM KaK OCO3HAHHUSA COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHWM, HCIIOJIb30BATh
npuEMBbI pedIEKCUH ISl OLIEHKU CUTYalluH, BBIOOpA BEPHOT'O PELLICHUS;

OLICHMBAaTh PHUCKM M CBOEBPEMEHHO IPUHUMATH PEIICHHUS 10 HX CHUKEHUIO;
IPUHUMATh MOTHBBI M apIyMEHTHI JPYTUX MPU AHAIU3€ PE3yJbTATOB ACSITEIBbHOCTH;

3) mnpuHATHA ce0s U APYTHX

MIPUHUMATH ce0sl, MOHMMAasi CBOM HEIOCTATKU U JIOCTOUHCTBA;

MPUHUMATh MOTUBBI U @pTYMEHTHI IPYTUX [P aHAJIN3€ Pe3yIbTaTOB JAESATEIbHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO JPYIMX HA OLIMOKY;

pa3BUBATh CHOCOOHOCTh MOHUMATh MUP € TIO3ULIMHU IPYTOTr0 YeJIOBEKA.

IIpeomemnmnule pe3ynomamul

[IpeameTHbie pe3ynbTaThl ocBoeHHUs mporpammbl COO mo Ouonoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT crenuduyeckue s ydeOHoro mnpeamera «buosnorus» HaydHbIe
3HAHMSI, YMEHMS U CIIOCOOBI ACHCTBUI 10 OCBOCHHIO, MHTEPIPETALUA U TIPEOOPAZOBAHUIO
3HaHUM, BUJIBI ACSATEILHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B
pPa3IMYHBIX YYEOHBIX CHUTyallMsX, a TakKe B peajJbHbIX JKU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C Ouosorueil. B mporpamme mnpenMeTHble pe3yibTaThl MPEICTABICHBI T10
rojam o0y4yeHusl.

[IpeameTHBIC pe3ynbTaThl OCBOCHUSI yueOHOTO Tipenmeta «buonorus» B 10 kmacce
JIOJKHBI OTPAXKAaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIA OMOJIOTMH B CUCTEME HAYYHOTO 3HAHMSI
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI
MUpa W Hay4HOIO MHUPOBO33PEHHS, O BKJIAJE POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-
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OMOJIOrOB B pa3BUTUE OMOJIOTHH, (PYHKIIMOHATBHON IPAaMOTHOCTH YeJIOBEKa [IJIsl PEIICHUS
YKU3HEHHBIX 337124,

YMEHHE PaCKpBIBaTh COJEP>KaHUE OHOJIOTHYECKHX TEPMHHOB U TOHSATHH: KHU3HB,
KJIETKa, OpraHu3M, mMetadonu3M (0OOMEH BEIIEeCTB W MpEeBpallleHHe SHEPIHH), TOMEOCTa3
(camoperynsius), YpOBHEBas OpraHu3alyds >KUBbIX CHCTEM, CaMOBOCIIPOM3BEJCHUE
(perpoiyKiiusi), HacJIeACTBEHHOCTh, U3MEHYUBOCTH, POCT U Pa3BUTHE;

yMEHUE  u3JlaraTh  OMOJIOTUYECKHE  Teopuu  (KJIeTOoYHas, XpPOMOCOMHas,
MyTAallMOHHAs, LIEHTpaJdbHas JOTMa MOJIEKYJIApHON Ouonorun), 3akonsl (I'. Mengensa, T.
Moprana, H.J. BaBunoBa) u ydeHus (0 IEHTpaX MHOTOO0Opa3usi W MPOUCXOXKICHUS
KyJIbTypHbIX pacTteHuid H.U. BaBuioBa), ompeaensiTb TpaHUIBI UX MPUMEHUMOCTH K
YKUBBIM CUCTEMaM;

yMEHHUE BIAJAETh METOJIAaMU HAy4YHOrOo TMO3HaHUS B Ouoyioruu: HaOIIOJIeHHE U
ONMCAHUE >KMBBIX CHCTEM, IIPOLIECCOB W SBJIICHHWM, OpraHu3alus W IPOBEICHUE
OMOJIOTMUECKOTO JKCIIEPUMEHTA, BbIABM)KCHUE THUIOTE3bl, BBIBICHUE 3aBHUCHUMOCTH
MEXIY HUCCIEAyEeMbIMU  BEJIMYMHAMH, OOBSICHEHHE IIOJYYEHHBIX  PE3yJIbTATOB,
UCIIOJIb30BAHHBIX HAYYHBIX IOHSATUN, TEOPUH M 3aKOHOB, YMEHHE JI€JaTh BBIBOJbBI Ha
OCHOBaHMUH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE NPHU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
YKApUOT, OJHOKJIETOUHBIX U MHOTOKJIETOUHBIX OpPraHU3MOB, OCOOEHHOCTH IPOLECCOB:
oOMeHa BEILECTB U MPEBpAIICHUs PHEPIMHU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO U
PHEPreTUYECKOro  OoOMeHa, XEMOCHHTE3a, MHUTO03a, MeHo3a, OIUIOJOTBOPEHUS,
Pa3MHOKEHUS, UHIUBUyAIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3);

YMEHUE TMPUMEHATh MOJYyYECHHbIE 3HaHUS JUIsi OOBACHEHHS OHOJOTMYECKHX
MPOLIECCOB U SIBJICHUH, JUIsl MPUHATUS MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOM XKU3HU C
Heblo0 o0ecrneyeHus: 0€30MacCHOCTU CBOETO 3/10POBbSl U 30OPOBbS OKPY’KAIOIIMUX JIFOJIEH,
COONIOACHHUST HOPM TPaMOTHOTO TMOBEACHHMS B OKpYXKaroUlell OpUpOIHOM cpene,
NOHMMaHHE HEOOXOJMMOCTH HCIOJb30BAaHUS JOCTHKEHUI COBPEMEHHOM OHOJOTHMH U
OMOTEXHOJIOTUH U1 PallMOHAIBHOTO IPUPOIOTIOIB30BaAHUS;

YMEHHE peliaTh 3JEMEHTapHble T'€HETHYECKHE 3aJaud Ha MOHO- M JUTHOpUAHOE
CKpEUIMBaHUE, CUEIJIEHHOE HacleJOBaHWE, COCTaBISATh CXEMbl MOHOTHOPHUIHOIO
CKpEUIMBaHUA VIS Mpe/ICKa3aHus HacaeA0BaHUs IPU3HAKOB Y OPraHU3MOB;

yYMEHHUE BBINOJIHATH JJA0OPATOPHBIE U MPaKTUYECKHe paldoThl, COOMI0IaTh MpaBUiia
pu paboTe ¢ y9eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHHUEM;

yMEHHE  KPUTHUYECKH  OLEHMBaTh M  UHTEPIPETUPOBATH  HHPOPMAIIIO
OMOJIOTMYECKOTO COAEpkKaHMsI, BKIIOYAIOUIYIO TCEBJOHAyYHbIE 3HAHUA U3 Pa3IUYHbBIX
UCTOYHUKOB (CpeacTBa MaccoBOWM HMH(OpMAlMM, HAyYHO-TIOMYJIAPHBIE MAaTepHAalIbl),
ATUYECKUE  aCMEKTbl COBPEMEHHBIX  HCCIEJOBaHUM B  OMOJOrMH, MEAUIIMHE,
OMOTEXHOJIOTHH;

yMEHUE CO03/]aBaTh COOCTBEHHBbIC NMUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 0000IIas
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OMONOTHYECKYI0 MH(POPMAIUI0 U3 HECKOJbKMX HCTOYHHMKOB, TPAMOTHO HCIIOJIb30BATh
NOHSATUWHBIN anmapar OUOJIOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUS yueOHOro npeamera «buomorus» B 11 knacce
JOJKHBI OTPAXKATh!

c(hOpMHUPOBAHHOCTh 3HAHHUI O MECTE U POJIK OMOJIOTMH B CUCTEME HayYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa U Hay4HOIO MHUPOBO33PEHHS, O BKJIAJE POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-
OMOJIOrOB B pa3BUTUE OMOJIOTHH, (PYHKIIMOHATHHON IPAMOTHOCTH YeJIOBEKa [JIsl PEIICHUS
YKU3HEHHBIX 33]1a4;

YMEHHUE pPaCKpbIBaTh COJAEpKAHUE OHOJOTMYECKHX TEPMHUHOB M MOHSTHI: BUJ,
NOMyNALMsi, TeHOMOHA, HBOJIOLUHUA, MABWXKYIIME CHIbl  ((QakToOphl) HBOJIOLHH,
MPUCHIOCOOJICHHOCTh ~ OPraHU3MOB,  BHUJI000pa30BaHUE, JKOJOTHYEeCKue  (aKkTophl,
DKOCUCTEMA, IPOIYLIEHThl, KOHCYMEHTBI, PEIYLEHTBI, LENH MUTAaHUSA, SKOJOTMYECKas
nMpaMujia, OuoreoreHos, onocdepa;

YMEHHUE Hu3JlaraTb Ouosiornueckue Teopuu (3BosonMoHHas teopusi Y. [lapBuHa,
CUHTETUYECKask TEOPUS IBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO CXOJCTBA
K.M. bapa, depenmoBaHusi TJaBHBIX HAaNpaBleHUM © nyred sBomomuu  A.H.
CeBeprioBa, yuenuss o Ouochepe B.M. Bepnanckoro), omnpenensrb TpaHULBI UX
MPUMEHHMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIQJIETh METOJaMH HAy4yHOTO TIO3HaHUs B OWOJIOTMU: HAOIIOAECHUE U
ONMCAHUE >KMBBIX CHUCTEM, IIPOLIECCOB W SBJICHHWM, OpraHu3aluss W IPOBEJICHUE
OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIABMKEHUE THUIIOTE3bl, BBISBIECHUE 3aBUCHUMOCTHU
MEXAY HUCCIENyEeMbIMU  BEJIMYMHAMH, OOBSICHEHHE IOJYYEHHBIX  PE3yJIbTAaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX IMOHSATUN, TEOPUH M 3aKOHOB, YMEHHE JI€JaTh BBIBOJbBI Ha
OCHOBAHMUH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISATh CYIIECTBEHHbIC IIPU3HAKU CTPOEHUS] OMOJIOTMYECKHX OOBEKTOB:
BUJIOB, MOMYJISAIUM, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OWOTEOLICHO30B U
HKOCHCTEM, OCOOEHHOCTU IMPOLIECCOB: HACJIEICTBEHHOW HM3MEHUYHMBOCTH, €CTECTBEHHOTO
ot0Oopa, BUI000pa30BaHUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBHS SKOJIOTMUECKUX
(GakTOpoB Ha OpraHU3Mbl, MEPEHOCA BEIIECTB M TMOTOKAa JHEPrUM B 3KOCHCTEMAX,
AHTPOINOTEHHBIX U3MEHEHUI B KOCHCTEMaX CBOEHl MECTHOCTH, KPyrOBOPOTa BEUIECTB U
OMOTreoXMMHUYECKUX IIUKIIOB B Onocdepe;

YMEHHE TMPUMEHATh TOJyYEHHBbIE 3HaHHUS JJIs OOBACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUH, JUIsl IPUHATHS MPAKTUYECKUX PEIIECHUN B MOBCEIHEBHOW XKU3HH C
Henblo obecredeHnst 6e30MacHOCTH CBOETO 3[0POBBS U 370POBbsSI OKPYXKAIOIIUX JIIOJEH,
cOONIOACHUST HOPM TPaMOTHOTO TMIOBEACHHMS B OKpYXKAalOUIell MOpUPOIHON cpene,
NOHMMaHUE HEOOXOAMMOCTH MCIOJIb30BaHUS JOCTH)KEHU COBPEMEHHOW OWOJIOTHH IS
pPalMOHANBHOTO MPUPOJIOTIOJIL30BAHMUS;

yMEHUE peuiaTh dJEMEHTapHble OMOJOTMYECKHUE 3aJadyl, COCTAaBJSATh CXEMBI
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MEepEeHOCca BEIIECTB U SHEPTUH B IKOCUCTEMaX (LIETH MUTaHUsA);

YMEHHE BBINOJHATH Ja00paTOpHbIe U MpaKTUYeCKue padoThl, COOMIOAATh MpaBHiIa
pu paboTe ¢ y9eOHBIM U JIA0OPATOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTHYECKM  OICHWBATh M  HHTEPIPETUPOBATh  HUHGOPMAIIHIO
OMOJIOTUYECKOTO COJIEpKaHMsI, BKJIIOYAIOUIYIO IICEBOHAYYHbIC 3HAHUSA W3 Pa3IMYHBIX
UCTOYHUKOB (CpeicTBa MaccoBOl HH(OpMaluy, HAy4YHO-TIOMYJISIPHBIE MaTepHallbl),
paccMaTpuBaTh TII00AJIBHBIE HKOJIOTHYECKHUE MPOOIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH
110 OTHOIICHHUIO K HUM COOCTBEHHYIO TO3UIIHIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIC NMHCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000mas
OMOJNIOTHYECKYI0 MH(POPMAIUI0 M3 HECKOJBKUX HMCTOYHHKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUWHBIN arnmapar OUOJOTHH.

TemaTu4eckoe IIAHUPOBAHUE
C YKa3aHHeM KOJIMYeCTBA aKaJIeMUYECKHX YaCOB,
OTBOJAUMBIX HA OCBOCHHE KAKA0M TeMbI Y4eOHOI0 NpeIMeTa U BO3MOKHOCTh
HCIOJIb30BAHMS 110 ITOM TeMe JIeKTPOHHBIX (LG POBLIX) 00pa3oBaTEIbHBIX
pecypcoB, B TOM YHCJIE € Y4eTOM pado4eil NPpOrpaMMbl BOCIIUTAHUA®

10 kaace
DJIeKTPOHHBIE
Ne Tema ypoka Kox-so DJIEMEHTBI CO/lep:KaHusl (wnposrre)
n/n 4acoB o0pa3oBaTe/bHbIE
pecypchl
buonorust kak Hayka. CBs3b
ouonoru ¢ OOIIECTBEHHBIMH,
TEXHUYECKUMHU u JIPYTHMH
€CTECTBEHHBIMU HayKamH,
dunocodueit, 3TUKOMN, ICTETUKOU U
npaBoM.  Ponp  Owonormm B
dhopMupOBaHUH COBPEMEHHOM
HayyHOW KapTuHbl Mupa. Cucrema
OMOJIOrMYECKHUX HayK.
Mertoabl IO3HAHUA KUBOU
1 | Buosorns kax Hayka 2 IPUPOIBI (mabmoaenwue, | https://m.edsoo.ru
HKCIIEPUMEHT, OTHCaHue, [7f41c292
HU3MEpPEHHE, KJaccupuKanus,
MOJEIIUPOBAHUE, CTaTUCTUYECKas
00paboTKa JaHHBIX).
JleMoHCcTpanuu:
IToptpersr: Y. apsBun, I.
Mengens, H.K. Kompmos, JIx.
Yorcon u @. Kpux. Tabmuubr u
cXeMbl: «MeTonbl ITO3HAHUS KHUBOU
TIPUPOIBI».
JlaGopaTopHble W TIPAKTHYECKHE
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paboThI:

[IpakTuueckass pabdora Ne 1.
«Hcnonp3oBanue Pa3IUYHBIX
METOIOB npu U3YyYCHHUH
OMOJIOTHYECKUX OOBEKTOBY.

JKuBBle cuCTEMBI U UX

JKuBbie cuctembl (OMOCHCTEMBI)
KaK MpeIMeT H3YYCHHsI OHMOJIOTHH.
OTnuuue  KUBBIX  CHUCTEM  OT
HEOPraHUYECKOW MPUPOJIBI.

CpoiictBa OuocucreM H  UX

pazHooOpasue. YpoBHu
OpraHu3aluu ouocucTem:
MOJIEKYJISIPHBIH, KJIETOYHBIH,
TKaHEBBIH, OpraHu3MEHHBIH,

MOMYJISIUHOHHO-BUAOBOM,

https://m.edsoo.ru/7f

OpraHu3aIus N 41c292
HKOCUCTEMHBIN -
(OMOreoneHOTUYECKHUIA),
onocdepHbI.

JemMoHcTpanuu:

Tabmuuel 1 cxembl: «OCHOBHBIE
[IpU3HAKU KU3HUY, «YpoBHU
OpTraHHU3aI1H KUBOH MPUPOIBI».

OGopynoBanue: MOJIEJTb
mouekyinl JIHK.

XUMHYECKU  COCTaB  KJIETKH.
XuMU4ecKue JJIEMEHTHI:

XUMHYECKUN COCTaB
U CTPOEHHUE KIIETKU

MAaKpO3JICMCHTHI, MHKPO3JICMCHTEI.
Bopa v MuHepanbHbIE BEIIECTBA.
q)yHKIII/II/I BOABI U MUHCPAJIBbHBIX
BelecTB B kieTke. [logmepikanue
OCMOTHYECKOT0 OajaHca.
benku. CoctaB u  cTpoeHue

OEIIKOB. AMUHOKHUCIIOTEI —
MOHOMEpHI O0enkoB. HezameHnumsbie u
3aMEHUMBbIE AMUHOKUCIIOTHL.

AMMHOKHUCJIOTHBI COCTaB. Y POBHHU
CTPYKTYpbl ~ OEJIKOBOH  MOJIEKYJIbI
(mepBUYHas, BTOPUYHAS, TPETHUYHAsS
u YeTBEPTUUHAS CTPYKTYpa).
XUMUYECKHE  CBOWMCTBa  OEJKOB.
buonornueckue QpyHKIuM OEIKOB.

depMeHTBl —  OHOJIIOTHYECKHE
karanuzaTtopbl. CTpoeHue pepMeHTa:
aKTUBHBIM  TEHTp, CyOcTpaTHas
CHeUpUIHOCTb. KodepmenTs!.
Buramunbl. Otnuuust GepMeHTOB OT
HEOPTraHWYECKUX KaTaln3aTOPOB.

YrieBoasl: MOHOCaXapu /bl
(rmroxo3a, pubdo3a u 1e30Kcuprd03a),
aucaxapuibl (caxaposa, JIakTo3a) U
noJIcaxapuasl (Kpaxmal, TIIUKOTeH,
[EJUTION03a). buonornueckue
(GYHKIINY YTIIEBO/IOB.

https://m.edsoo.ru/7f

41c292
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B0%00070103 8 TPUTIHIICPUIBI,
dbochomunu b, CTEPOU/IBI.
'uapodunsHO- ruapooOHbIE
cBoiicTBa. buomorndeckue GyHKIUHA
mununoB. CpaBHEHHME  YIJIEBOJIOB,
OENKOB M JUIUAOB KaK HCTOUYHUKOB

SHEPruH.
Hyxneunoseie kuciotel: JHK u
PHK. Hyxneoruasl — MOHOMEpHI

HYKJIEWHOBBIX KHCIOT. CTpoeHue u
¢ynxkumn  JIHK.  Crpoenne wu
¢yaxkuun PHK. Buger PHK. ATO:
CTpOEHHUE U (DYHKIIHH.

[{utonoruss — Hayka O KJIETKE.
Kierounas Teopuss —  mpumep
B3aUMOJICHCTBUSL HaeH M (DAKTOB B
HAay4HOM IMO3HAHUH. MeTo b1

U3yUYEHUS! KIICTKH.
Knerka kak wenocTHas >KuBas
cucrema. OOmmue NpU3HAKU KIIETOK:
3aMKHyTasi HapykHas MemOpaHa,
mounekynbl JIHK kak renernueckuit
amrmapar, cucreMa CuHTe3a Oellka.
Tunbsl KJIETOK: 3yKapuoTHYecKas
U npokapuotruyeckas. OcoOeHHOCTH

CTPOEHHUS MIPOKAPUOTUYECKOU
KJIETKHU. Knerounas CTEHKA
OakTepuil. Crpoenue
AYKapUOTHUYECKOMN KJIETKH.

OcCHOBHBIE OTIMYMSI PACTUTEIBHOM,
YKUBOTHOU M TPUOHOM KJIETKH.

IToBepxHOCTHBIE CTPYKTYPBI
KIETOK —  KIETOYHas  CTEHKa,
TITUKOKAJIUKC, ux byHKIHN.

[lnazmatuueckass  memOpana, €€
cBoiicTBa 1 QpyHkuuu. [{uronnazma u
e¢ opraHouasl. OpHOMEMOpaHHBIE
opraouasl kierku: JOIIC, ammapar
lonpmxu, JIM30COMBI.
ITomyaBTOHOMHBIE OpraHoubI
KJIETKA: MUTOXOHJPHH, IIJIACTH]IBI.
[TpoucxoxaeHne MUTOXOHIPUM U
IUIACTUL. Buner IUTACTU/L.
HememOpanHble OpraHOUABI KJIETKU:
puOOCOMBI,  KIJIETOYHBI  LIEHTP,
LHEHTPUONIN, PECHUYKH, JKTYTUKH.
@OYHKIMM  OPraHOMIOB  KJIIETKH.
Bxirouenus.

Snpo — peryiATtopHBIi LEHTpP
kietkd. CTpoeHue sapa: slaepHas
o0oJ0uKa, KapuorjasmMa, XpoOMaTHH,
SIPBIIIKO. XPOMOCOMBI.

TpaHCcOpT BEIECTB B KIIETKE.
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JleMoHCTpauu:

[Toptpetsi: A. JleBenryk, P. I'yk,
T. [lIBann, M. Illneiinen, P. Bupxos,
Jx. Yorcon, @. Kpuk, M. Yunkunc,
P. ®pankinun, K.M. bap.

JuarpaMmbl: «Pacnipenenenue
XUMHUYECKUX 3JIEMEHTOB B HEXHBOM
PUPOJIEY, «Pacnpenenenue
XUMUYECKUX JJIEMEHTOB B JKHUBOMU
PUPOJIEY.

Tabmuier u CXEMBI:
«Ilepuonnyeckas Tabnuia
XUMHYECKHUX AJIEMEHTOBY,

«CTpoeHuEe  MOJICKYJIbI  BOJBI»,
«buocunTes Oenkay, «CTpoeHue
MOJIeKyJbl  Oenmka»,  «CtpoeHue

dbepmenTay, «HyknenHoBbIe
KHUCJIOTBI. JIHK», «CtpoeHue
Mosiekynbl  ATOy, «CtpoeHue
AYKapUOTHYECKOMN KIICTKWY,

«CTpoeHHE JKUBOTHOW  KIJICTKHY,
«CTpoeHue pacTUTEIbHOU KIIETKHY,
«CtpoeHue MPOKAPUOTUYECKON
KJIeTKU», «CTpoeHue sapa KIECTKU»,
«YTneBoabsl», «JInuae.

O6opynoBaHue: CBETOBOU
MHUKPOCKOII,  O0OpyIOBaHHWE IS
MIPOBECHUS HaOII0/ICHUH,
U3MEPEHUH, JKCIIEPUMEHTOB,
MUKpOTIpenaparbl  PacTUTEIbHBIX,
YKUBOTHBIX " OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble W TPaKTUYECKUE
paloThI:

Jlabopatopnast pabGora Ne 1.
«3yueHue KaTaJuTUYECKON
AKTUBHOCTH (bepMeHTOB (Ha

IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass paGora No 2.
«3yuenue CTpOEHUSA KJIETOK
pacTeHHi, XHUBOTHBIX U OakTepuii
II0JT MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax U UxX ONUCaHHUED.

X(HBHCI[CHTCHLHOCTB
KIICTKH

OOmen BEIIIECTB, WU
MeTa00IN3M. AccuMunsamus
(uracTuueckuit o0OMeH) u
JTIACCUMUJISIIHS (3HEpreTHYeCKUi
o0OMeH) — JBE CTOPOHBI EIUHOTO

mporecca  MeTadom3Ma. Pomnn
3aKOHOB COXpaHEHHUS BEUIECTB U
SHEPrUH B IOHUMAaHUHU
MeTaboInu3Ma.
Tunel oOmeHa BCIIECTB:

https://m.edsoo.ru/7f
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aBTOTPOGHBI U  TEeTEepPOTPOPHBII.
Ponw depMeHnTOB B OOMEHE BeIiecTB
U TIPEBPAIICHUHU SHEPTHH B KIIETKE.

doTocuHTE3. CaeroBas "
TeMHOBass  (a3pl  (POTOCHHTE3A.
Peakiiuu dboTocuHTE3A.
O¢pdexruBHOCTD ¢dorocunTe3a.

3HayeHue (OTOCHHTE3a AJISA KU3HU
Ha 3emuie. BinsHue ycnoBuil cpensl
Ha  (QorocuHTE3 W CHOCOOBI
MOBBILICHUS €r0 NPOAYKTHUBHOCTH Yy
KYJIBTYpPHBIX PaCTE€HUI.

XeMOCHHTE3.
XeMOCUHTE3UPYIOLIHE OakTepuu.
3HaueHUE XEMOCHHTE3a AJIs YKU3HU
Ha 3emiie.

OHepreTuyeckuii 0OOMeH B KIIETKE.
Paciieruienue BeIecTB, BbIIEICHHUE
MAaKKyMyJIMPDOBAaHUE  JHEPrMM B
KJIEeTKe. OTalbl 3HEPreTHYecKoro
oOMeHa. ['nukonus. bpoxenue u ero
Bubl. KuciopoaHoe okucienue, uin
KJIETOYHOE JIbIXaHUE.
OkucnuTenbHoe
dbochopumpoBanue.

O PeKTUBHOCTD  IHEPrETHUECKOTO
oOMeHa.

Peakium MaTpuuHOro CHHTE3a.
['enetnueckas uadopmanus u JJHK.
Peanm3zanus TE€HETUYECKON
uH(popManun B KJIETKE.
I'eneTnyeckuil KO U €ro CBOWCTBA.
Tpanckpunuus — MaTpUYHBIN CUHTE3
PHK. TpaHncnsmuss — OHOCHHTE3
Oenka. Orarnsl TPaHCISALUY.
KomupoBanne amuHOKHCIOT. Poub
pubocom B OMocHHTE3€e OelKa.

Hexnerounsie ¢GopMbl XKU3HU —
BHUPYCHI. Hcropus OTKPBITHS
BHUPYCOB (d.1. WBaHoBckuit).
OcobenHnoctu CTPOEHUS u
JKU3HEHHBIN LUK BHUPYCOB.
bakrepuodaru. bonesnu pacrenuii,
’KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIEC
BUpycamu. Bupyc nummyHonepunmra

yenoBeka (BUY) — Bo3OymuTenn
CIIMMa. OGpaTHas TpaHCKpPUIILIHS,
peBepTasa " WHTETpasa.

[Tpodpumiaktuka  pacrnpocTpaHEHUS
BHUPYCHBIX 3a00JIeBaHUH.
JeMoHcTpanuu:
IToptpersr: H.K. Kombenos, JI.U.
Wanosckuii, K.A. Tumupsizes.
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Tabmuusl u  cxembl: «Tumel

IIUTaHU, «MeTtabomuzm»,
«MurtoxoHapusn», «HEpreTUUecKui
oOMen», «XI10pOIIIaCT»,

«Dorocuntesn, «Ctpoenne JHK»,
«Ctpoenne u (yHKIIMOHUPOBAHUE
reHay, «Cunres Oenkay,
«'enetnyeckuii koa», «Bupych»,
«bakrepuoparn», «CrtpoeHue u
’)ku3HeHHbIM 1uka Bupyca CIIW/da,

PasmHOXeHUE 1
VHJIUBUIYAIIBHOE
pa3BUTHE OPTaHU3MOB

OakTepuodaray, «Pemnukanus
JITHK».

O6opynoBanue: MOICIH-
ammiukanun  «Yasoeane JIHK u
TPAHCKPUIILIUS, «buocunres
Oenkay, «Ctpoenue KIICTKNY,
Mozeib ctpykrypsl JIHK.

Knerounsprii LIUKII, 50054
JKU3HEHHBIN UK KJIETKH.
HNutepdaza wm wmwurtos. Ilporeccsr,
MIPOTEKAOIINE B uHTepdase.

Peruinkanust — peakiusi MaTpUuHOTO
cunresa JJHK. Ctpoenue xpomocom.
XpOMOCOMHBIH HAa0Op — KapUOTHIIL.

JunouHbIdA " raIuION IHBIN
XPOMOCOMHBIE HAOOPBI. XPOMATH/IBI.
[uTosmornyeckue OCHOBBI

Pa3MHOXXEHUS W WHIUBHUIYaJbHOTO
Pa3BUTHA OPTraHU3MOB.

[enenne knetkn — muto3. Craguu
murto3a. IIponeccsl, nmpoucxomsauye
Ha  pa3HbBIX  CTagusX  MHUTO3a.
buonornueckuii CMbICI MUTO3A.

[Tporpammupyemas rudenb
KJIETKU — arlonTo3.
dopmel Pa3MHOXKEHHUSI

OpTraHHU3MOB: 0ecIojioe W MOJIOBOE.
Buasr 0ecIo10r0 Pa3MHOKCHHUA:
JCJIICHHUEC HAaJABOC, IOYKOBAHUE OIHO

u MHOTOKJIETOYHBIX,
CropooOpa3oBaHue,  BEreTaTHBHOE
pa3MHOXKEHHE. HckyccTBeHHOE

KJIIOHUPOBaHHE  OPraHHW3MOB, €ro
3HAYEHUE JUIS CENEKLINN.

IlonoBoe  pa3MHOXEHHE,  €ro
OTJINYUS OT OECIoI0ro.

Metios. Craguu Melo3a.
[Ipomeccs, MIPOUCXOAIINE Ha
CTagusIX Meiio3a. IloBenenue

XpoMocoM B Mmeitoze. Kpoccunrosep.
bronornyeckuii cMBICT M 3HAYCHHE
Melo3a.

I'amerorenes — MIpOLIECC

https://m.edsoo.ru/7f
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06p2130BaHI/IH IMOJIOBBIX KIJICTOK Y
KUBOTHBIX.  [lO/IOBBIE  JKeINe3BI:
CCMCHHHUKHU u SIMYHUKU.
OOpa3zoBaHre W Pa3BUTHE MOJOBBIX
KJIETOK — rameT (CrepMaTo30uf,
SUIEKIIETKa) — CIEepMaToreHe3 |
ooreHe3. (OCOOEHHOCTH CTPOEHUS
SUIEKIETOK ¥ CIIEpPMaTO30UI0B.
OmnonorBopenue. IlapreHorenes.

WuauBuayanbHOe pa3BUTHE
(oHTOTEHE3). DOMOpHOHATBHOE
pazButue (dMOpHOTEHE3). ITaIrbl
AMOPHOHATIEHOTO pa3BUTHS y
MIO3BOHOYHBIX KUBOTHBIX:
npobienue, racTpyJsnus,
opranoreHe3. [locTamOpHOHaNIBHOE
pa3BUTHE. Turbl
OCTAMOPHOHAIILHOTO pa3BUTHS:

IpsIMOE€, HENpsMoe (JIMYMHOYHOE).
Bnusaue cpeapl Ha  pa3BUTHE
OpraHu3MoB, (HaKTOPBI, CIIOCOOHBIC
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poctr wm pasButme pacTeHuil.
OHTOreHe3 LBETKOBOI'O PAaCTEHHUS:
CTPOCHHE CEMEHH, CTAJIUU Pa3BUTHSI.

JlemoHcTpauu:

Tabmuupl u  cxembl:  «DopMbl
Pa3MHOKEHUS OpraHUu3MOBY,
«/IBoitHOE OIUIOJOTBOPEHUE y
LBETKOBBIX pacTeHui»,
«BereratuBHoE pa3MHOXKEHNE
pacTeHun», «/lemenune KJIETKU
Oaktepuity, «CTpoeHHE MOJIOBBIX
KJIETOK», «CTpOEHHE XPOMOCOMBI»,
«Knerounsrii 1wKI», «Penmukamus
JIHK», «Murto3s, «Meto3,
«Ipsimoe u HempsMOe pa3BUTHUEY,
«l"ameTorene3 y MIJIEKONUTAIONIUX U
yenoBeka», «OCHOBHBIE  CTaJuH
OHTOTEHE3a.

O6opynoBaHue: MUKPOCKOIL,
MuKkporpenaparsl «CriepMaTo30uIbl
MJICKOIIUTAIOIIETO»,  «SlllekneTka
MJIEKOnUTaroIero», «Kapuoknaes B
KJIETKaX KOpEIIKa JyKa», MarHUTHas
MO/ICITb-aNTUTAKAIUS «/lenenue
kinetku», wmoxenbs JHK, wmopens
MeTadazHOl XPOMOCOMBEI.

JlabopaTtopHble U TPaKTHYECKHE
paboTHI:

JlaGopatopnass pabora Ne 3.
«Habmromenne muTO3a B KJIIETKAX
KOHYMKa KOpENIKa JIyKa Ha TOTOBBIX
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MUKpOTIpenaparax.

Jlabopatopnast pabora No 4.
«3yyeHue  CTpoeHUs  IIOJIOBBIX
KJIICTOK Ha TOTOBBIX
MUKpOTIpenaparax.

HacnenctBeHHOCTD U
U3MEHYUBOCTH
OpraHn3MoOB

IIpenMer W 3amayu TEHETUKH.
Hcropust pasButust reHetuxku. Pousb
LOUTOJIOTUM U 3MOpUOJIOTMM B
CTAHOBJICHUM  TICHETUKH.  Bxiag
POCCHMCKHMX M 3apyOEXHBIX YyUEHBIX
B Pa3sBUTHE TICHETUKUA. MeToabl

TCHETUKH (ruOpuI0IOTUUECKUH,
UUTOTCHETUYECKUM, MOJEKYISPHO-
TCHETHYECKUH ). OcHoOBHBIE
TE€HETUYECKHE MTOHSATHUA.
['enetrnyeckas CUMBOJIUKA,
UCIIONIb3yeMast B cxemax
CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACIEAOBaHUS
NPU3HAKOB,  YCTaHOBJCHHbIC [
Mennenem. MonorubpuaHoe
CKpeluBaHue. 3aKOH eTMHO-00pa3us
rHOpUOB  TIEPBOTO  TTOKOJICHHS.
[IpaBuiio JAOMUHUPOBaHUA. 3aKOH
pacuieryieHus npu3HakoB. [umoTesa
qUCTOTHI TameT. [loyiHoe 1 HeroyHoe

JIOMUHUPOBAHUE.

Jurnbpunnoe CKpelIuBaHue.
3aK0H HE3aBHCHMOI'0 HACJICHOBAaHUS
MIPU3HAKOB. IluTorenernueckue
OCHOBEI JTUTHOPUTHOTO
CKpELIMBAHMUS. AHanu3upyrolee
CKpEIIMBaHHUE. Hcnonp3oBanne

AHATM3UPYIOIMIETO CKPEIUBAHUS IS
OTpeIeTICHUsI TEHOTHUIIA OCOOH.
CuemnnenHoe HACJIeJOBaHHE
npusHakoB. Pabora T. Moprana no
CIIETUICHHOMY HAaCJIEIOBaHUIO T'€HOB.
Hapymenue cuemnneHuss TeHOB B
pe3ynbTaTe KPOCCHHTOBEpA.

XpoMOCOMHast Teopus
HaCJIEACTBEHHOCTU.  ['eHeTnueckue
KapThl.

I'eneruka mnoma. XpoMOCOMHOE
ompezaeneHue Tmona. AyTOCOMBI M
IIOJIOBBIC XPOMOCOMBI.
['omorameTHbie W TeTEpOraMeTHBIC
OpTaHU3MBI. HacnenoBanue
MPU3HAKOB, CIEIJIEHHBIX C TTOJIOM.

N3MeHuYnBOCTS. Bunnl
M3MEHYMBOCTH. HEHACJICACTBECHHAS U
HacieAcTBeHHas. Ponb  cpeasl B
HEHACIICACTBCHHOM HM3MCHYHUBOCTH.

https://m.edsoo.ru/7f
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XapakTepucruka
MOIU(PUKAMOHHON HM3MEHYMBOCTH.

BapuanuonHsslii pan "
BapHaIMOHHAas KpUBasl. Hopma
peakuuu MpU3HaKa.

KosnndyecTBeHHbIE W KaueCTBEHHBIE
IPU3HAKK M MX HOpMa pEAKIUHU.

CsoiicTBa MOAM(UKAITMOHHON
W3MCHYHUBOCTH.

HacnencrBennas, 5 R0
TCHOTHUIIHYCCKA, H3MCHYUBOCTb.
KomMOunatusHas W3MEHYUBOCTb.
Meiio3 1 0JI0BOM IIPOLIECC — OCHOBA
KOMOHWHATUBHOU W3MEHYUBOCTH.
Myranmonnas H3MCHYUBOCTb.

Knaccudukanust myranuii: reHHBIC,
XPOMOCOMHBIE, T'€HOMHBbIE. YHacToTa
U TpUYUHBl MyTanuil. MytareHHbIe
¢dakTopel. 3aKOH TOMOJOTHYECKHUX
PAIOB B HacCJIeICTBEHHOMN
m3menuuBoctr H.M. BaBuiona.

BresiiepHass HaclneICTBEHHOCTh U
W3MEHYUBOCTb.

I'enetuka uyenobeka. Kapuorun

YeJIoBeKa. OCHOBHBIE ~ METOJIbI
TeHETUKH YeloBeKa:
reHeaJOTHYCCKUH, OJIM3HEIIOBBI,
[UTOTEHETHYECKUH,

OMOXMMMYECKHUH, MOJIEKYJIIPHO-
T€HETUYECKHUH. CoBpeMeHHOe
omnpeneneHue TCHOTHUTIA!

MOJIHOTEHOMHOE  CEKBEHUPOBAHME,
TEHOTUITUPOBAHUE, B TOM YHUCIE C
IMOMOILIBIO [T[P-ananu3za.
HacnencrBennsie 3a00s1eBaHusA
yeJoBeKa: reHHble 00J1e3HH, 00JIE3HU
c HaCJEJCTBEHHON
MIPEAPACIIONOKEHHOCTBIO,

XPOMOCOMHbBIE 0oJ1e3HH.
ComaTnueckue U T€HEpaTUBHBIE
MYyTallUH. CTBOJIOBBIE  KIJICTKH.
[Ipuntuner  3mopoBoro  obpasa
JKU3HH, JIMarHOCTHKH,
pOQHUITIAKTHKH u JICUCHUS
TeHeTHYeCKUX Oone3Held. Menuko-
TEHETUYECKOE  KOHCYJIHTHPOBAHHE.
3HavYeHHE MEIUITMHCKOW T'eHETHKHU B

MPEeIOTBPALIEHUI u JICYEHUU
TEHETUUYECKUX 3a0oseBaHui
YeJloBeKa.

JeMoHcTpanuu:

IToprpersr: 1. Mengens, T.
Mopras, I. nme @pu3, C.C.
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YerBepukoB, H.B.  Tumodees-
Pecoscknii, H.W. BaBunos.

Tabaunb! u CXEMHEI:
«MOHOTHOPUIHOE CKpPEIIMBAaHUE H
€ro IUTOICHETUYECKAass OCHOBaY,
«3aKOH  pACHICIUICHUS H  €ro
LIUTOTEHETHYECKAss OCHOBaY», «3aKOH
YUCTOTBI rameT», «JluruopuaHoe
ckpemmBanue», «lluronoruueckue

OCHOBEI JTUTHOPUTHOTO
CKpELIUBaHUA, «Meiio3»,
«B3anmMmonelicTBue aJUIeIbHBIX

T'CHOB», «l'eHeTnueckue KapThbl
paCTeHHﬁ, JKHBOTHBIX M 4YCJIOBCKa»,

«['eneTuka oJIa»,
«3aKOHOMEPHOCTH  HacCJIEJOBaHMs,
CLICIIJIEHHOTO c IIOJIOM,
«KapuoTtumnst YeJI0BEKa "
JKUBOTHBIX», «Bunel
WU3MEHUYUBOCTH,
«MonudukarmonHas
WU3MEHUYUBOCTD, «HacnenoBanue
pe3yc- (axrtopay, «l'eHeTuka rpymnmn
KpOBUY, «MyTauuoHHas
M3MEHUYUBOCTbHY.

Ob6opynoBanue: MOJIEIH-
anIuIMKaluu «MonoruOpuanoe
CKpEILUBAHUEY, «HenonHoe
JOMUHHUpOBaHue»,  «JluruOpunnoe
CKPEILVBaHUEY, «IIepekpéct
XPOMOCOM», MHKPOCKOII u
MUKpoOIpenapar «Jpo3odumna»

(Hopma, MmyTanuu GopMbl KpbUIbEB U
OKpacku Tena), repoapuit «l'opox
IIOCEBHOM».

JlaGopaTopHble W TIPAKTUYECKUE

paloThI:
JlaGopatopnast pabora No 5.
«3yuenue pe3yiIbTaToB

MOHOTHOPUAHOTO  UAUTHOPUIHOTO

CKpeLIMBaHUi y JApo30duisl Ha

TFOTOBBIX MUKpOIIpenapaTax».
JlaGopatopnass pabora Ne 6.

«3yuenue MoAUGUKAITMOHHON
W3MEHYUBOCTH, MOCTPOEHHUE
BapHAIMOHHOTO psana u

BAPUALIMOHHON KPUBOM.
JlaGopatopnast pabGora No 7.
«AHanu3 MyTanuMi y apo3oQuisl Ha
TFOTOBBIX MUKpOIIpenapaTax».
[Ipaktuyeckas pabora Ne 2.
«CocraBieHue u aHau3
POJIOCIIOBHBIX YEJIOBEKA.
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Cenexnus
opranu3mMoB. OCHOBBI
OHOTEXHOJIOTHHA

Cenexuus Kak Hayka M IIpoliecc.

3apoxIeHre CEJIEKIINU u
JOMECTHUKAIIUS. Yuenue H.1.
BasuioBa 0 LIEHTpax

NPOUCXOXKACHUS M MHOT000pa3us
KyJIbTYpPHBIX  pacTeHuid. LleHTphI
IIPOUCXOXKACHHUS JIOMAITHUX
*KUBOTHBIX. COPT, MOpO/Ia, IITAMM.
CoBpeMEHHbBIE METO/BI CEJIEKIIUH.
MaccoBplii UM WMHIUBUIYAIbHBIN
OTOOpbl B CEJEKLUUU pacTEeHU H
KUBOTHBIX. OlleHKa JKCTEpbepa.
bu3KopoICTBEHHOE CKPEIIMBAHUE —
WHOPUIVHT. Yucras JUHUSL.
CkpemuBaHuE  YUCTBIX  JIMHHM.
['erepo3uc, wiau rubpuaHas cuia.
HepoxncrBenHoe — ckpemmBanue —
ayTOPUJIUHT. Otnanénnas
ruOpugu3anmss W e€  yCIexH.
HckyccTBeHHBIN MyTareHe3 u
MOJIyuYeHUe MIOJIUIIIIOU/IOB.
JlocTrKeHHsT CEeNeKUUU PacTeHHIA,
JKUBOTHBIX U MUKPOOPTaHU3MOB.
buotexHomnoruss kak  oTpacib
IPOM3BOJICTBA. ['€HHas HMH)KEHEepHsl.
Dtamnbl CO3AaHUS PEKOMOMHAHTHOM
JHK u TpaHCreHHbIX OpraHu3MoB.
Knerounas unxenepus. Knerounsie

KYJIBbTYpBI. MUuKpOKIIOHaIbHOE
pa3MHOXEHUE pacTeHui.
KnonnpoBanue
BBICOKOITPOYKTHUBHBIX

CEIBbCKOXO0351CTBEHHBIX
OpraHM3MOB.  ODKOJIOTMYECKHE U
sTueckue npodbiaemsl. MO —
FEHETHUYECKH  MOJAU(UIINPOBaHHbBIE
OpraHu3MBlI.

JemoHCTpauu:

IHoptpersr: H.M. Basuios, W.B.
Munuypun, I'.JI. Kapneuenko, M.®.
NBaHoB.

Tabmupl W cXeMbl:  Kapra
«leHTpnI IIPOUCXOXKACHHUS u
MHOT000pa3us KYJIBbTYPHBIX
pactenui», «llopoael noMamrHUX
KHUBOTHBIX», «CopTa KyJbTYpHBIX

pacTeHun», «OtnanéHuas
TUOPHUIN3AITUS, «PaboTeI
aKaJgeMHuKa M.D. HMBanoBay,
«ITomummmonaus», «OOBEKTHI
OMOTEXHOJIOTUIY, «Knerounrlie
KYJIbTYphI u KJIOHUPOBAHHUEY,

«KoHcTpynpoBaHue M IepeHOC
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T€HOB, XPOMOCOMY.

O0opynoBaH#e: MYJSKH TUTOJIOB
U KOPHEIUIONOB JUKUX (GOpM H
KYJIbTYPHBIX ~ COPTOB  PAaCTCHHIA,
repOapuii  «CenbCKOX03SIiICTBEHHBIE
pacTeHwus».

JlabopaTtopHble W TPAKTHYECKHE
paboTHI:

Okckypeusi «OCHOBHBIE METOJIBI U
JOCTYDKEHUSI CEJICKIIMH PACTCHUH H
)KUBOTHBIX  (Ha  CEJIEKI[MOHHYIO
CTaHIIMIO,  IUIEMCHHYIO  (epmy,
COPTOUCTIBITATENBHBI  y4acTOK, B
TETUIMYHOE X035 CTBO, T1a00paTOPHIO
arpOyHHMBEPCUTETa WM HAYYHOTO
HIEHTPA)».

Hroro:

34

11 kaacce

n/u

Tema ypoka

KoJu-Bo
JacoB

DJ1eMeHTBI CO/IePKAHMS

DJIeKTPOHHBIE
(uudposbIe)
o0pa3oBaTejibHbIE

pecypcsbl

BOJTIOLIMOHHAS
ouoJiorus

[TpenmochuIKu BO3HUKHOBEHHS 3
BOJTIOIIIOHHOM TEOpUH.
DBOIIIOLIMOHHAS TEOPHS U €€ MECTO B
Oouonoruu. BriusHue 3BOTIOLMOHHON
TEOpUU Ha pa3BUTHE OWOJOTUH H
JIPYTHX HayK.

CBujeTenbpCcTBa JBOJIFOLUN.
[TameonToONOrNUECKHE:
MOCJIEI0BATEIBHOCTh TTOSIBJICHUS
BUJIOB B  MAaJCOHTOIOTHYECKOM
JETONUCH, TEpPeXOJHble  (HOPMBI.
buoreorpaguyeckue: CXOACTBO U
paznuuure (ayH u (paop MaTEPUKOB U
OCTPOBOB.

DOMOpHONIOTHYECKHE: CXOJICTBA U
pa3ianurs SMOPHUOHOB pa3HbIX BUJOB

ITIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-
aHATOMUYECKUE: TOMOJIOTHYHBIE,
aHAJIOTUYHEIE, pyaUMEHTapHbIE
OpraHbl, aTaBU3Mbl. MOJEKYIApHO-
OMOXMMHUYECKHE: CXOJICTBO

MEXaHU3MOB HACJIEACTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH y
BCEX OPraHU3MOB.

OBOJIIOIIMOHHAS TEOpUs 4.
JapBuHa. IIpeanoceuiku
BO3HUKHOBEHUS JlapBUHU3MA.
JIBUKyle cuiabl DBOJIIOLMK BHJOB

https://m.edso0.ru
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1o JapBuny (130BITOUHOE
Pa3MHOXKCHHE TPU OTPAaHUYCHHOCTH

pecypcos, HEOIpeIeIEHHAs
U3MEHYHBOCTb, O6oprba 3a
CYLLECTBOBAHHUE, €CTECTBECHHBIN
oTbOoD).

CuHrernueckas TEOpUs
oo (CTD) m e€ OCHOBHBIC
IIOJIOKEHUSL. MuxkposBonronus.

[Tomynsiust Kak eIuHUIA BUAA U
ABOJIIOLIMH.

Jewxkymme  cuiabl  ((haKTOphI)
9BOJIIOLIMM  BUJAOB B  IPUPOJE.
MyTauOHHBIN nporecce u
KOMOWHATUBHAs U3MEHYUBOCTD.
[TonynauroHHBIE BOJHBI U Apend
reHoB. M3ousiiust u Murpanus.

EcrecTBeHHBIM otbop -
HANpaBJIAIOMUN (AKTOP IBOIIOIHH.
@dopMBbI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OPraHu3MOB
KaK pe3ynbTar 3Boitouud. [Ipumepsr
MPUCIIOCOOJICHUN Y  OpraHWU3MOB.
ApoMopdo3bl U HINO-aJaNTAIUH.

Bun u BHI000pa3oBaHue.
Kputepun Buma. OcHOBHBIE (OPMBI
BU000pa30BaHus: reorpapuaeckoe,
HKOJIOTHYECKOE.

MakponsBonronus. Dopmsbl
OBOJIFOLIAH: ¢bunernueckas,
JIMBEpreHTHas, KOHBEpIreHTHas,
napajulesbHasl. Heob6patumocTsb
HBOJIIOLIMH.

IIpoucxoxneHue 0T

HECIeUAIM3UPOBAHHBIX  TIPEIKOB.
[Iporpeccupytomas crenuanu3aus.
AnanTvBHas paauanus.

JemoHCTpauu:

IToptpersr: K. Jlunneir, K.b.
Jlamapk, Y. JlapBuH, B.O.
KoBanesckuii, KM. bap, D.
lexkkenp, @®. Mrwomiep, A.H.
CeBep110B.

Tabmumpr u cxembl: «Pa3Butne
OpPraHWYEeCKOro Mupa Ha 3emiiey,

«3apoapIIm IIO3BOHOYHBIX
JKMBOTHBIX», «ApXEONTEPUKCY,
«DopMbI 60pbObI 3a

CyLIECTBOBaHUE», «ECTECTBEHHBIN
otbop», «MHOroobpasue CoOpToOB
pacteHuii», «MHOrooOpasue Mmopoj
’KUBOTHBIX», «(Tonymamumy,
«MyTannoHHas U3MEHYUBOCTDY,
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«Apomopdo3sl», «anoaganranuny,
«O0mas nereepanus», «JBmwkymme
cuibl  3Bomouuny, «Kapra-cxema

Mapupyra MYTELIECTBUS 4.
JapBunay, «bopnda 3a
CYILIECTBOBAHHUEY,

«[IprcrocobIeHHOCTh OPTaHU3MOBY,
«"eorpaduueckoe
BUJ1000pa30BaHKE,
«DKOJIOTHUYECKOE
BHUJI000pa30BaHuE.

O6opynoBanue: KOJUTCKIIUS
HACEKOMBIX C Pa3IUYHBIMU THIIAMH
OKpacku, Habop IUIOJOB M CEMsH,
koteknus  «[Ipumepsl  3alIMTHBIX
MPUCTIOCOOJICHUH Yy  KHUBOTHBIXY,
Mojnenb «OCHOBHBIE HalpaBJICHUS
ABONIOLIMKY», OOBEMHAS  MOJEINb
«Ctpoenue TOJIOBHOT'O Mo3ra
MO3BOHOYHBIX .

buoreorpaguyeckas kapta mupa,
KoueKuus «QPOpMBI  COXPAaHHOCTH
HCKOTIAEMBIX YKUBOTHBIX "
pacTeHuii», MoJenb  aNIUIMKAIUs
«Ilepekpéct XpomMOCOM», BIAKHBIE
npenapatsl «Pa3BUTHE HACEKOMOTO»,
«Pa3Butne JATYILIKWY,
MUKpoOTpenapar «dpozoduna»
(HOpM™Ma, MyTaruu GOpMBI KPBUTHEB U
OKpAacKH TeTa).

JlaGopaTopHble W TIPaKTUYECKUE

paboThI:
JlaGopatopnast pabora Ne 1.
«CpaBHeHHe BUJIOB o

MOP(OJIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopnast pabGora No 2.
«Omnucanue MPHUCTIOCOOTICHHOCTH
opraHm3Ma W €€ OTHOCHUTEILHOTO
XapakTepay.

Bo3uukHOBeHUE U
paSBI/ITI/Ie JKHU3HU Ha
3emie

JloHay4Hble TpEICTaBIEHHUS O
3apoKaeHUM  Ku3HH.  HayuHble
TUIIOTE3bl BO3HUKHOBEHHS KU3HU Ha
3emiie: abuOreHe3 W MaHCHEPMHS.
XuMuuecKas IBOJIIOLINS.
AOUOTEeHHBI CHUHTE3 OPraHUYECKUX
BEUIECTB M3  HEOPraHMUYECKUX.

DKCIIEPUMEHTAIBHOE

MIOATBEPKICHUE XUMUYECKON
JIBOJIIOIINH. HauvanrnHarie JTaIbI
OuosIorn4ecKoi SBOJIIOLHH.
I'unoresa PHK-mupa.
®opMupoBaHue MeOpaHHBIX
CTPYKTYp u BO3HUKHOBEHHE

https://m.edsoo.ru/7f
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MMPOTOKJICTKH. HepBHe KIJIICTKU U HUX

ABOJIIOIHA. dopMupoBaHUE
OCHOBHBIX rpyIi KUBBIX
OpraHU3MOB.

Pa3Butne xu3HM Ha 3emie 10
spaMm u nepuoaam. Karapxeil.
Apxelickasi U NPOTEPO30UCKast IPBHI.
[Taneo3oiickast 3pa U €€ NEepUOIbI:
KeMOpUICKUiA, OpPIOBUKCKUH,
CUJTYPUHCKUH, JIEBOHCKHIA,
KaMEHHOYTOJIBHBIH, IIEPMCKUI.

Me3so3olickas 3pa U €€ Mepuobl:
TPUACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas spa u e€ nepuobl:

[1aJICOr€HOBBIM, HCEOT'€HOBBIM,
AQHTPOIIOr€HOBBIM.

XapakTepucTuka  KiIuMmara H
re0JIOTHYECKUX MIPOLIECCOB.
OcHOBHbIE 3Tarlbl 3BOJIIOLIUA

PACTUTEIBHOIO M KUBOTHOT'O MHpA.
Apomopdo3sl Yy  pacTeHHH |
KHUBOTHBIX. [losIBICHHE, paclBET U

BBIMUPAHUE rpymnmn JKUBBIX
OpTraHHU3MOB.

CucremMa OpraHMYeCKOTO MHpa
KaK OTpa)kKeHHue HBOJTIOLIUH.
OcHOBHBIE CUCTEMATHUYCCKHUEC
IPYIIBI OPraHU3MOB.

OBoronus YeJloBeKa.

AHTponosiorust Kak Hayka. Pazsutue
MPEJCTABICHUNA O MPOUCXOKICHUN
YyesioBeKa. Merto bt U3y4YeHUs
aHTPOIIOTeHe3A. CxoncrtBa u
paznuuusi 4YeloBeKa U IKUBOTHBIX.
CucremMaTudeckoe MOJIOKEHUE
YeI0BeKa.

IBwxymme  cunbl  (pakTopsl)
aHTPOIIOTeHe3A. Hacnencreennas
W3MEHUHUBOCTh W €CTECTBEHHBII
oTOop. OOmecTBeHHBId  00pa3
J)KU3HM,  WM3TOTOBJIEHUE  OpYAMil
Tpy/la, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaJIMM U  BETBU
3BOJIIOITUHT YyeJoBeKa.
ABCTPAJIONUTEKH, YUETOBEK yMEBbIi,
UYenoBek mnpsMoxonasmuii, YemoBek
HEAaHJIEPTAIIbCKUM, Yenosek
pasymHbiii. Haxonku uHcCKomaeMmbIx
OCTaTKOB, BpEMsl CYIIECTBOBaHUS,
00J1acTh  pacmpoCTpaHeHUs, O00BEM
TOJIOBHOTO MO3Ta, o00pa3 KH3HH,
opyausi.

UYenoseueckne pacbl. OCHOBHBIE
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OonplIve  pachl:  €BPONECOUAHAsS

(eBpasuiickas), HETrpo-
aBCTpajionJiHasi  (9KBATOpHUAJIbHAsA),
MOHTOJIOMIHAS (a3marcko-
aMEpUKaHCKas). UepTsl
MPUCTIOCOOJICHHOCTH

[IPEJICTABUTENIEH 4YEJIOBEUYECKUX pac
K YCIOBUSIM CYIIIECTBOBAHHUS.

Ennucrso YeJIOBEUECCKUX pac.
Kputnka pacuszma.

JleMoHCTpauu:

[Toptpetsr: ®@. Penu, JI. Ilacrep,
A.WN. Onapun, C. Mumnep, I'. FOpu,

Y. JlapBuH.

Tabaunb! u CXEMBI:
«Bo3unkHOBEHHE Conneynon
CHUCTEMBEI, «Pa3Butne
OPraHUYEeCKOro MHUPa»,
«PacTuTenpHas KIIeTKay, «KuBOTHas
KJIETKa, «IIpokapuoTnueckas

kietka», «CoBpeMeHHas cucreMma
OpraHuyeckoro mupa», «CpaBHeHHE
AHATOMUYECKUX  YEPT  CTPOCHHUS
YeloBeKa M UYeJIOBEKOOOpa3HbBIX
00€e3bsIHY, «OcHOBHEBIE MecTa
MaJICOHTOJIOTUYECKHUX Haxo0J10K
MPEJKOB COBPEMEHHOI'O YEJIOBEKay,
«/lpeBueiimue noaun», «JIpeBHue
moauny», «llepBpie  cOBpeMEHHBIE
moany, «Hemopeuecknue pacb».

OOGopynoBanue: MYJISIKHA
«[Ipoucxoxaenue YeJI0BeKa
(OrocThI aBCTPAJIONIUTEKA,
NUTEKaHTpOIa, HeaHJiepTalblia,
KPOMaHBOHIIA), CIICTIKH WA

N300paKeHMs] KaMEHHBIX  OpYAHH
MEepBOOBITHOTO YeJOBeKa (KaMHH-
YOTINEPHI, pyOuina, ckpebna),
r€0XpPOHOJIOTHYECKas Tabnuia,
Koyiekust  «@OpMBI  COXPaHHOCTH
HCKOIIaeMbIX YKUBOTHBIX u
pacTeHun».

JlaGopaTopHble W TpPaKTHYECKUE
paboTHI:

[Ipaktuyeckas pabora Ne 1.
«/3ydeHne WMCKOMAaeMBIX OCTAaTKOB
pacTeHuit u KUBOTHBIX B
KOJIICKITHSIX .

DKCKypcust «IBONIONUA
OpraHu4ecKkoro Mupa Ha 3emie» (B
€CTECTBEHHO-HAYyUHBIN W
KpaeBeIUECKUI My3€eil).
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Opranusmel 1
OKpYIKaroIas cpea

OKkojorusi Kak Hayka. 3ajaud u

paznensl 3KOJIOTHUH. MeTtonsl
3KOJIOTHUECKUX HUCCJIEIOBAHUMN.
DKOJIOTHUECKOE MHPOBO33PCHHE

COBPEMEHHOT0 YEJIOBEKa.

Cpensl  oOMTaHUS OPTaHU3MOB:
BOJIHAS, Ha3eMHO-BO3/1yIlIHAs,
NOYBEHHAsI, BHYTPHOPTraHW3MEHHaSI.

OKOJIorn4YecKue (baxTopsl.
Knaccuduranus HKOJIOTUYECKUX
(baxTopoB: abuotnyeckue,
OMOTHYECKHE W  AHTPOIIOTEHHEIE.
JleiicTBuE SKOIOTMYECKUX (HaKTOPOB
Ha OPraHU3MBbI.

AbGunoTtnueckue (QaKTOphl: CBET,

TeMIeparypa, BJIQXKHOCTb.
doronepronusm. I[lpucnocodnenus
OpraHu3MOoB K IEHCTBHIO
aOMOTHYECKUX (akTopoB.

buonoruueckue puTMsl.
buotnyeckne ¢akropsl. Buus

OMOTUYECKUX B3aUMOJICUCTBHIA:
KOHKYPCHIIUS, XUITHAYECTBO,
cuM6Ouno3 u ero popmel. [lapazutusm,
Koorepanus, MYTYyaJIu3M,
KOMMEHCAIIU3M (KBapTHPAHCTBO,
HaXJICOHHYECTRO). AMeHcanu3wm,
HEUTpaIU3M. 3HavyeHue

OMOTHYECKUX B3aUMOIECHCTBUH IS
CyLIECTBOBaHMS  OpPraHW3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEPUCTUKU
nonymsiiii. OCHOBHBIE TOKa3aTeNn
HOIYJISILINN: YHCIEHHOCTb,
IJIOTHOCTb, POXKIaeMOCTb,
CMEpPTHOCTb, TPUPOCT, MUIPALIHSL.
JlnHamKKa 4MCIEHHOCTU MOMYJISILIUU
U €€ peryJsusl.

JeMoHcTpanuu:

[Toptpersr: A. I'ym6onbar, K.O.
Pynbe, O. I'ekkens.

Tabmupl W cXeMbl:  Kapra
«IIpupoansie 30HbI 3eman», «Cpeasl

obuTaHus OpraHu3MOBY,
«®Dotonepuoguzmy», «llomymsauuny,
«3aKOHOMEPHOCTH pocta
YHUCIEHHOCTU MOMYJISILUY

uHpy3opun-typenskn», «llumessie
LETH.

JlaGopaTopHble W TIPaKTUYECKUE
paboThI:

JlaGopatopnast pabora Ne 3.
«Mopddonoruueckue  0COOEHHOCTH

https://m.edsoo.ru/7f

41cc74
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pacTeHui u3 pa3HbIX MECT
oOuTaHUY.

Jlaboparopnass pabGora Ne 4.
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJICYCay.

[IpakTnueckass pabora Ne 5.
«lToaCcY€T TMIOTHOCTH MOIYISALHI
pa3HbIX BUJOB PACTCHUI.

Coo0miecTBa 1
JIKOJIOTUYECKHUE
CHUCTEMBI

Coo0mecTBO  OpraHu3sMoB  —
ouoreno3. CTpyKTypbl OHOIEHO3a:
BUJIOBas, MIPOCTPAHCTBEHHAS,
Tpodudeckas (mumieBas). Buapl-
nomMuHaHTEL. CBsA3U B OUOLIEHO3E.

DKOJIOrHYeCcKHe CHCTEMBI
(3KOCHUCTEMBI). [Tonsarue 00
IKOCUCTEME u OuoreoreHo3e.
OyHKIMOHATBHBIE KOMITOHCHTHI
9KOCHUCTEMBI: MPOAYIICHTHI,
KOHCYMEHTHI, PEIAYICHTHI.
KpyroBopor BemiectB H  IMOTOK
SHEPTUU B IKOCHCTEME.

Tpoduyeckue (mHILIEBbIE) YPOBHU
9KOCHUCTEMEI. [IHIIeBbIC e U CETH.
OcHOBHBIE TTOKA3aTENH SKOCHUCTEMBI:

o6uomacca, MIPOTYKIIHS.
DKOJIOrH4ecKue MUPAMHUJIBL:
MIPOJIYKIINH, YUCJICHHOCTH,
ouomaccel. CBoOIiCTBa 3KOCHUCTEM:
YCTOMYHUBOCTb, CaMOpETyJIALIHS,
passutue. Cykieccus.

IIpupoausie JYKOCHUCTEMBI.
DKOCUCTEMBI 03€p " pex.
Okocucrema XBOWHOTO W
HIMPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOTE€HHBIE 9KOCHUCTEMBI.
ATpPO3KOCHCTEMBI.
Yp6osKoCUCTEMBL.

buonornueckoe u X035KUCTBEHHOE
3HaYeHHE arpod’KOCUCTEM u
ypOO3KOCHUCTEM.

buopasnoobpazue kak ¢akrop
YCTOMUYMBOCTHU 3KOCHUCTEM.
CoxpaHenue OMOJIOTUYECKOTO

pasHooOpa3us Ha 3emiie.

Yuenne B.M. Bepnaackoro o
ouocdepe. ['panunel, cocraB u
cTpykTypa  Ouocdepnl.  JKusoe
BEIIECTBO U ero  (yHKIHUH.
OcoOenHoctu o6uochepsl KaK
r7100a1bHOM HKOCUCTEMBI.
JnHamuyeckoe paBHOBECHE 3l
oOpatHas cBs3b B Ouocgepe.

KpyroBopotsl BEIIIECTB "

https://m.edsoo.ru/7f

41cc74

43



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

OMOTeOXMMHYCCKUE ITUKJTBI
aneMeHToB  (yriepona, aszora).
3oHaneHOCTh OHOChepbl. OCHOBHBIE
OMOMBI CYIIIH.

YenoBeuecTBO B ounochepe
3eMiu. AHTPONOTE€HHbIE U3MEHEHUS

B Omocdepe.

['mob6anbHbIe 9KOJIOTHYECKUE
IPOOJIEMBI.

CocymiecTBOBaHHE TPUPOIBI U
4eJI0BEYECTBA. Coxpanenue

Onopa3HOOOpa3usi  KaKk  OCHOBa
ycroiunBocT  Omocheprl. OcHoBa
paloHaIbHOTO yIpaBIeHUS
NPUPOJHBIMH  pecypcaMd H  UX
UCIIOJIb30BaHUE. Joctuxenus
OMOJIOTMH U OXpaHa MPUPOIbI.

JlemoHcTpauu:

IToptpersr: A.Jl. Tencnu, B.H.
Cykaués, B.1. Bepnaackuii.

Tabmuuer u cxemsl: «llumessie
uenu», «buomeHo3: cocraB u

CTPYKTYpay, «IIpuponusie
coobOmecTBay, «llenmn nMTaHUAY,
«DKoJIornyecKas MAPAMUIA,
«buocdepa u YeJIOBEKY,

«JKocucTeMa MIMPOKOJIUCTBEHHOTO
jJecay», «IKOCHCTEMa  XBOMHOI'O
JIecay, «buoreHo3 BOJOEMAY,
«ATpOIIEHO3», «IIpumepHbIe
AHTPOIIOT€HHBIE  BO3JICWCTBUS  Ha
npupoay», «BaxkHelme HCTOUHUKHI
3arps3HEHUS] BO3JyXa U TPYHTOBBIX
Boa», «llouBa —  BakHeMIIas
COCTAaBJISIIOLIAs ouocheps»,
«DakTopel  Aerpajauuu  MOYBY,
«[TapHuKoBBI >PPexT», «PakTopsl

PaIHOaKTHBHOTO 3arpsi3HCHUS
ouocheprr», «OOmas crTpykrypa
ouochepsl», «Pacnpoctpanenue

XKU3HU B Omocgepe», «O30HOBBIH
sKkpaH Ouocdeps», «Kpyrosopor

yriepoaa B 6uocdepey,
«KpyroBopoT azora B mpupoe».
O6opynoBaHue: MO/JIeNTh-
anIIMKaus «Tunuvnele
OMOILIEHO3BI», repoapuii
«PacTuTenbHbIe co00IIIeCTBaY,
KOJUTEKIIH «buoneHos»,
«Bpenurenu BaKHEUIIINX

CEJIbCKOXO3SUCTBEHHBIX  KYIBTYP»,
repOapuu M KOJUICKIIMH PACTCHHUHN U
JKUBOTHBIX,  TMPUHAMJIEKAIUE K
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pPa3HBIM  3KOJOTUYECKHM TpYIIam
ogHoro Buaa, KpacHas  kHura
Poccuiickoit ®denepaunu,
M300paXXeHUs] OXpaHSIEeMbIX BHUOB
paCTeHUH U KUBOTHBIX.

3) PesepBHoe Bpems

https://m.edsoo.ru/7f

41cc74

HTroro:

34

* Vder pabGodeil mporpaMMbl BOCIHMTAHHUS B TEMAaTUYECKOM IJIAHUPOBAHHUU
pabouux mporpamMm ydeOHBIX MPEIMETOB YTBepxkKAaeTcs MmpukazoMm aupekropa MbBOY
COMI Ne 55 na Texymuii yaeOHBIN ro He mo3nHee 31 aBrycra.
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