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MOSICHUTEJBHAS 3AIMNCKA

Pabouas mporpamMma no 6UoIOrHK Ha YPOBHE OCHOBHOTO 00IIero odpa3oBaHus MOATOTOBIICHA
Ha oOcHOBe DenepanbHOrO TrOCYJApCTBEHHOIO OOpPa30BaTENbHOTO CTaHAApTAa OCHOBHOTO
obmero obpazosanust (IIpukas Munnpoceemenuss Poccum ot 31 05 2021 r Ne 287,
3apeructpupoBad MunucrepctsoMm roctuunun Poccuiickoit @enepauuu 05 07 2021 r , per.
HoMep — 64101) (manee — ®I'OC O0O0),

Konnenuuu  npenonaBanusi  Owoyormu B Poccuiickoii  @enmeparuu  (yTBEp:kaeHA
pacriopspxkerneM [IpasurensctBa Poccmiickoii @eneparun ot 29 ampenst 2022 r. Ne 2/22),
[IpumepHO# mporpaMmbl BOCIIUTAHHS, C YYETOM PACIIPENENEHHBIX O KJIacCaM MPOBEPSIEMbIX
TpeOoBaHMiA K pe3ynbTaraM OcBOeHUs1 OCHOBHOW 00pa3oBaTeNbHONH MPOrpaMMbl OCHOBHOTO
obmero oOpa3oBaHwsL.

IIpn paspaboTke mporpammsl MO OMOJIOTHH TEOPETUYECKYIO OCHOBY ISl OTPEACTICHUs
NOIXOM0B K (OPMHUpPOBAHHMIO coaepkaHus ydeOHoro mnpenmera «buonorms» cocraBuiu:
koHuentyanbable nojioskeHust ®IOC COO o B3auMOOOYCIOBIEHHOCTH LEJIEH, COIEepPKaHUS,
pe3yabpTaToB OOydeHus: U TpeOOBaHUI K YPOBHIO TMOJATOTOBKH BBIITYCKHHKOB, MOJIOKEHHS 00
o0mMX HmesiX M MPHUHLUIAX, XaPaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHHE CHCTEMBbI CPEIHEro
obmero obpasoBanus B Poccuiickoit denepannu, a TakKe MOJIOKEHUS O crenuduke OHONIOTHY,
€¢ 3HaYeHWHU B TO3HAHUH JKUBOH INPHUPOIBI M OOECIIEYeHHH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmrectBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM, OMpeeNieHbl OCHOBHBIE (QYHKIIHH MPOTPAMMbI
1o OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Naér mpeAcTaBieHne o Heisix, 00 obmel cTparerun o0y4eHus,
BOCIIUTAHUsI M Pa3BUTHUS OOYYAIOUIUXCS CpeacTBaMu yueOHOro mnpeamera «buonmorusy»,
ompenensier 00s3aTeNbHOE MPEIMETHOE COJIEPXKAHHE, €ro CTPYKTYPY, paclpeneseHHe 1o
paszmenaM U TeMaM, PEKOMEHAYEMYI0 TOCIEeIOBATENbHOCTh M3YUEHHUs] Y4eOHOro martepuana c
yUETOM MEXIPEAMETHBIX U BHYTPUIIPEIAMETHBIX CBsI3€H, JIOTMKH 00pa3oBaTebHOTO MPOIlecca,
BO3PACTHBIX OCOOEHHOCTEH O0yHarOIIIXCSI.

B nporpamme 1o OHWONOTHH TaKKe€ YYUTHIBAIOTCS TpPeOOBaHUS K TUIAHUPYEMBIM
JMYHOCTHBIM, METAlNpPEAMETHbIM M MpPEAMETHbIM pe3yibTaraM OoOyueHuss B (HOPMUPOBAHHUU
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHON EATENbHOCTH/YIeOHBIX NeHCTBUH OOYHaIOIUXCS TIO
OCBOEHHIO COZICPIKaHMsI OHOJIOrMYeCKOro 00pa3oBaHMUsI.

B mporpamme mo Omomorum (10-11 kmaccel, 06a30BbIii ypOBEHb) peaju30BaH MPUHLHI
NPEEMCTBEHHOCTH B M3YY€HHH OHOJIOTHM, Onarozapsi 4YeMy B HeH MPOCMaTPUBAETCS
HAMPaBJIEHHOCTh HAa Pa3BUTHE 3HAHHI, CBSI3aHHBIX C (DOPMHUPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTAI[Mil  JIMYHOCTH, OKOJOTMYECKOrO  MBIIIIEHUS,
NPEACTaBICHUH O 3J0pPOBOM O0pasze KM3HM U OepekHbIM OTHOIIEHHEM K OKpYXKaromen
npuponHoii cpene. IlosTomy Hapsimy ¢ m3ydeHHeM OOIEOHONOTHYECKUX TEOPHi, a TakKkKe
3HAHUN O CTPOEHHUH JKUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAOIINX B HUX
IPOIIECCOB B NpPOrpaMMe MO OHMOJIOTHH YAENEHO BHHUMAHHE HCIOJb30BAHUIO MOJYUEHHBIX
3HAHWUIU B MOBCEIHEBHOMN KM3HM ISl PEIIEHHUs PUKJIATHBIX 3a/1a4, B TOM YHCIE. MPOQUIaAKTHKY
HACJIEICTBEHHBIX ~ 3a00JIEBAaHUIA  YEJOBEKA, MEIUKO-TEHETHYECKOro  KOHCYJbTHPOBAHMS,
00OCHOBaHMSI SKOJIOTHUYECKH LEIeco00pa3HOro MOBEACHUSI B OKPYJKArOIeH MPUPOIHON cperne,
aHaliM3a BIMSHUS XO3SWCTBEHHOHN [ESITENbHOCTH 4YeNOBEKAa HAa COCTOSHHE MPHUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAHHs K MPUKIAJHOW HAMPaBJIEHHOCTH y4eOHOTO
npeaMera «bHONOrUs» MPOIUKTOBAHO HEOOXOIUMOCTBIO OOECIEUeHUs] YCIOBHM IS PELIeHUs
OJTHOM M3 aKTyaJbHBIX 33Ja4 HIKOJBHOTO OHOJOTHYeCKOro 00pa30BaHus, KOTOpasi MPEAoIaraeT



bopmupoBaHre y 0Oy4aroIuUXCs CIOCOOHOCTH aanTHPOBATHCS K M3MEHEHHSIM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buosnoruss Ha ypoBHe cpemHero oOmero oOpa3oBaHMs 3aHUMaeT BaxkHOe Mecto. OHa
obecrieunBaer (GpopMupoBaHHe y OOYYAIOIIMXCS NPEIACTABJICHUN O HAYYHOW KapTUHE MHPA,
pacirupsieT u 0000IaeT 3HaAHUSI O JKUBOH NPUPOJIE, €€ OTIMYUTENbHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil U SBOJIOLUH, CO3MAET YCIOBHUS I TIO3HAHUS 3aKOHOB JKUBOW MPHUPOJIBI
dopmupoBanusi (PyHKIIMOHAILHOW T'PAMOTHOCTH, HABBIKOB 3I0pOBOTO u Oe3zomacHoro odpasa
JKHU3HU, DKOJIOTHYECKOTO MBIIIIEHUS, [IEHHOCTHOTO OTHOIIEHUS K JKUBOM MTPUPOE U YEJIOBEKY.

bonbimoe 3HaueHwe OHOJIOTMS WMMEET TaKXKe [UIsi PEIIeHHsT BOCIHUTATENbHBIX U
Pa3BHBAKOIINX 33a/1a4 CpenHero odmero odpa3oBaHus, colUaIu3aluu oOyqaromuxcs. U3ydeHue
ouonorun obecrnieunBaer yCIIOBHS ISt bopmupoBanus UHTEJUIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MHOOPMAIMOHHBIX HABBIKOB, 3CTETHYECKOU KYIBTYpPbI, CIOCOOCTBYET
UHTErpanui OUOJIOTHYECKUX 3HAHUN C TPEACTABIECHUSIMH U3 IPYTruX y4eOHBIX MPEIMETOB, B
4acTHOCTH, PU3UKH, XUMHH U reorpaduu. HazBaHHbIE MOJOKEHUS O MPeIHA3HAYEHUH YueOHOTO
npeamera «buonorus» COCTaBWIIM OCHOBY /Uil OIpPENENIEHUs] MOAXOAOB K OTOOpY W
CTPYKTYPHUPOBAHUIO €0 COJEPKaHMsI, MPEACTABICHHOTO B IPOrpaMMe 1Mo OHOJIOTHH.

Otbop conepskanus yueOHoro nipeameta «bruosorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
NO3UIHHA KYJBTYPOCOOOPA3HOrO MOIX0AA, B COOTBETCTBHH C KOTOPBIM OOYYarOLIHECs NOJIKHBI
OCBOUTH 3HAHUSI U YMEHHs, 3HaAYUMbIE i1 (POPMUPOBAHUS OOIIEH KyJNbTYphI, OMPEAestOIIe
aJIeKBaTHOE TOBEACHHE 4YeJIOBeKa B OKpPYKarolLled NPUPONHOH cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOHN KU3HU U MpaKTHUeCKO AestrenbHOCTH. Ocoboe MeCTo B 3TOH CHUCTEMe 3HAHWA
3aHMMAIOT 3JIEMEHTBl COJAEP)KAHWs, KOTOpbIE CIyXaT OCHOBOW it  (HOpPMHUpPOBAHUS
NpeACTaBIeHUH O COBPEMEHHOH eCTeCTBEHHO-HAYYHON KapTHHE MHUpa M [EHHOCTHBIX
OPHEHTALUSX JIMYHOCTH, CIOCOOCTBYIOIIUX I'YMaHHU3AMH OHOJIOTHYECKOro 00pa3OBaHMs.

CtpykTypupoBaHHe conepkaHus y4eOHOro marepuana B TporpaMMe N0 OHOJNOTHH
OCYILIECTBJIEHO C YYETOM NMPHOPUTETHOTO 3HAUEHUS] 3HAHUH 00 OTJIMYHMTENBHBIX OCOOEHHOCTSIX
JKMBOH MPUPOABI, O €€ YPOBHEBOM OpraHu3alyMyd M S3BOJIOUMHU. B COOTBETCTBMM C 3THUM B
CTpykType yueOHOoro npeamera «bronorusy BbIIENEHBI CIENyOIMUE CONEPKATeNbHbIC JIMHUU!
«buonorust kak Hayka. MeTobl Hay4HOTO TMO3HaHUsY, «KieTka kak OHOJOrHyYecKasi CUCTEMaY,
«OpranusM Kak Omojoruueckast cuctema», «CucremMa U MHOrooOpasue OpraHu4eckoro MHpay,
«DBOJTIOLHS KUBOH MPUPOIBDY, K IKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTHY.

Lenp wmsyuenuns yuebHOro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJIQJCHUE
00y4arIUMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIIMOHAIBHOW OPTraHU3aIl[MH >KUBBIX CHCTEM
pPa3HOTO paHra u NMpUOOPETeHNE YMEHHUI UCTIONb30BATh STH 3HAHMS JISl TPAMOTHBIX ICUCTBHIA B
OTHOIIEHUH 0OBEKTOB KMBOI MPUPOIBI U PEIIEHUS PA3TMYHBIX KU3HEHHBIX TPOOIEM.

JlocTiwkeHnne 1eau uzydeHus: ydeOHoro mnpemmera «buosorus» Ha 0a30BOM ypOBHE
obecrieunBaeTcsl peIeHNEM CIIEAYIOINX 3a1a:

OCBOEHHME OOy4YarOIIMMKCS CUCTEMbI 3HAHUNM O OWOJIOTHUECKUX TEOPHUX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTE3aX, NMPaBUJIAX, CIYKAIINX OCHOBOH Uit (HOPMHPOBAHUS
NPEACTaBICHUNH O €CTECTBEHHO-HAyYHOW KapTHHE MHpa, O METOJaX HAy4yHOro IO3HAHMA,
CTPOEHHMH, MHOTOOOpa3uH MW OCOOEHHOCTSX KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3allvu,
BBITAFOIIUXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH,

bopmupoBaHre y 0Oy4arOIUXCs MMO3HABATENbHBIX, HHTEUIEKTYAJIbHBIX U TBOPYECKHX
CHOCOOHOCTEH B MPOIIeCCe aHAN3a JaHHBIX O MyTSIX Pa3BUTHs B OMOJIOTHHM HAYYHBIX B3TJISIOB,
ueil U MoAX0A0B K U3YYEHUIO KUBBIX CUCTEM Pa3HOIO YPOBHS OPraHU3allNY,



CTaHOBJIEHHE y OOydJarouuxcs oOmIel KyJabTypbl, (QYHKIHOHAJIBHON TI'PAMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHSITH U OLEHUBATDH SIBIICHHSI OKPYKAIOIEro MUPA JKUBOW MPHUPOILI Ha
OCHOBAHWMH 3HAHHI U OTIBITA, MOJYYEHHBIX TPU H3YYeHUU OUOJIOTHH,

bopmupoBaHre y 0Oy4arOIUXCs YMEHHH HIUTFOCTPUPOBATH 3HAYEHHE OHOJOTMYECKHX
3HAHUN B MPAKTUYECKOH MESTEJbHOCTH YeJOBEKa, Pa3BUTHH COBPEMEHHBIX METHIIMHCKUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA,

BOCIUTaHHE YOEKIEHHOCTH B BO3MOJKHOCTHU TIO3HAHHSI YEJOBEKOM >KMBOI MPHPOIBI,
HEOOXOIMMOCTH OEepPEKHOTO OTHOIIEHUST K Hel, COOMIOIEHHS 3TUYECKUX HOPM IPU MPOBEAEHUH
OMOJIOrMYECKHUX MCCIIEOBAHMUI;

OCO3HAHME [EHHOCTH OWOJIOTHYECKHX 3HAHWHN ISl TMOBBIIICHHS YPOBHS KOJOTUYECKOMH
KYJBTYPbI, 1751 POPMUPOBAHUSI HAYYHOTO MHUPOBO33PEHHUS,

NpUMEHeHHe MPUOOPETEHHBIX 3HAHWUN W yMEHWH B TOBCEIHEBHOU JKM3HU Ui OLEHKH
MOCJIEACTBUI CBOEH MEATENbHOCTH MO OTHOLIEHHIO K OKpYyKarowed cpene, COOCTBEHHOMY
3I0POBBIO, 00OCHOBaHUE U COOIOAeHNE Mep NpoduakTuku 3a00IeBaHHIA.

B cucreme cpennero oOmero oOpaszoanusi «buonorus», nzydaemasi Ha 0a30BOM YPOBHE,
SIBIISIETCSI 00s13aTENbHBIM yUeOHBIM MPEAMETOM, BXOISIIMM B COCTaB MPEAMETHOH o0macTu
«EcTecTBeHHO-HAYYHbIE TPEIMETHIY.

Jlns uzydennst Onosiornu Ha 0a30BOM ypOBHE CpeaHero o0riero oOpa3oBaHUs] OTBOAUTCS
68 wacoB: B 10 knacce — 34 gaca (1 4ac B Henento), B 11 kimacce — 34 gaca (1 4ac B Henenro).



COAEPKAHUE OBYUYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorust kak Hayka. CBsi3b OMONOTUM C OOIIECTBEHHBIMH, TEXHHUECKUMH H JIPYTUMHU
€CTeCTBEHHbIMU Haykamu, ¢uiocodueil, 3TUKOH, 3CTeTHKON u mpaBoM. Pojp Ouonoruu B
(dbopMupOBaHNH COBPEMEHHOM HAy4HOH KapTHUHBI Mupa. CucTeMa OHONIOTHYECKIX HayK.

MeTtonp! O3HAHUS KUBOH MPHUPOEI (HAOMIOACHNE, SKCIIEPUMEHT, ONMCAHUE, N3MEPEHHE,
KJIaccu(pUKaLMsl, MOIETUPOBAHNE, CTATUCTHYECKAsi 00paboTKa TaHHBIX).

JemMoHCTpaUMHu:

IHoptperer: Y. dapsun, I'. Menaens, H. K. Konbuos, [Lx. Yorcon u ®@. Kpuk.

Tabnuupl 1 cxembl: «MeTOIBI TO3HAHUS KUBOU IPUPOABDY.

JlabopaTopHble U NpaKkTH4YeCcKHe PadoThI:

IIpaktrueckast padora Ne 1. «Mcmosp3oBaHME pA3IMYHBIX METOAOB IPH H3YYEHHU
OMONOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cUCTEMbI H HX OPraHU3AIHUSL.

JKusble cuctemsl (OMOCHCTEMBI) Kak mpenMeT Hu3ydeHus Owmojoruu. OTIHUME >KUBBIX
CHCTEM OT HEOPraHMYECKON MPUPOABI.

CpoiictBa OmocucteM © HX pasHooOpasue. YpPOBHM OpraHM3alid OHOCHCTEM:

MOJIEKYJIIPHBIM,  KJIETOYHBIM,  TKaHEBBbIH, OPraHU3MEHHBINM,  MOMYJALUOHHO-BUIOBOM,
SKOCHCTEMHBIN (OHOreoneHOTHUECKHiT), OnochepHbIil.

AemMoHCTpauMu:

Tabmuubl u cxembl: «OCHOBHBIE TMpPHU3HAKH JKU3HW», «YPOBHU OPraHU3alMU >KUBOH
MIPUPOIBDY.

Obopynosanue: moaenb Mosekysbl JJHK.

Tema 3. XuMu4eCKHUil COCTAB U CTPOCHHE KJIETKH.

XUMHUUYECKUNA  COCTaB KJIETKH. XUMHUYECKHE  DJIEMEHTBI MaKpO2JIEMEHTHI,
MUKpPO3JIEMEHTHI. Bosa 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMN BOABI M MUHEpPAJbHBIX BEINECTB B KkieTke. Iloanep:kaHne OCMOTHYECKOTO
Oananca.

benku. Coctas u cTpoenne OenkoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHnMeble
U 3aMEHHMble aAMHUHOKUCIOTBL. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOH
MOJIEKYJIbl (TIEpBUYHAS, BTOPHYHAs, TPETUYHAS W UYETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE
cBoiicTa OenkoB. buonornyeckue QyHKIINN OEITKOB.

DepmenTsl — OHojormueckre karaiam3aropbl. CtpoeHue (epMeHTa: aKTUBHBIA LEHTP,
cyocrtpatHas  crnenuduuHoctb.  Kodepmentel. Burtammunbl.  Otnuuns  gepMeHTOB  OT
HEOPraHNYECKUX KaTaJIn3aTOPOB.

YrneBoasl: MOHOCaxapusl (TIIFOKO3a, pubo3a 1 ne3okcupnbdosa), aucaxapussl (caxaposa,
JAaKTO3a) W TmoJucaxapuabl (Kpaxmaj, TJIHKOTeH, LeJUlrojo3a). buonorndeckue ¢QyHKINU
yTJIEBOJIOB.

Jlumuper:  Tpurmunepunsl, ¢ochonununael, crepouasl. [ uapodunbHO-ruapodoOHbIE
cBoiictBa. buonornueckne Qpynkiun naununoB. CpaBHEHUE YIieBOIOB, OEJNKOB M JIMMUAOB Kak
HUCTOYHUKOB SHEPTUH.



Hyxneunossie kucnotel: JJHK u PHK. Hykneotuarsl — MOHOMEpPBI HyKJIEUHOBBIX KUCJIOT.
Crpoenne n ¢ynkuun JHK. Crpoenne n ¢ynxumn PHK. Bugst PHK. AT®: crpoenune u
byHKUINH.

Iutonorust — nayka o kiuerke. KierodHas Teopuss — nmpumep B3aUMOACHUCTBUSA HIEH U
(bakTOB B HAYYHOM MO3HAHWUH. METOMbI U3YUEHUSI KJIETKH.

Krnetka kak nenoctHast xuBasi cuctema. OOmme Npu3Haky KJIETOK: 3aMKHYTasl Hapy KHas
meMmOpana, mojnekysbl JIHK kak renernueckuii anmapar, cucreMa CUHTe3a Oerka.

Tumel KJIETOK: JyKapuoTHYecKas M mnpokapuotudeckas. (OCOOEHHOCTH CTPOEHUS
npokapuoTHUecKon kieTku. Kierounas crenka Oaxrepuit. CTpoeHHE S5yKapHOTHYECKOH KIETKHU.
OCHOBHBI€ OTIIMYUS PACTHTENBLHOM, JKUBOTHOM U IPUOHON KIETKH.

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIHMKC, UX (PYHKIHH.
[Tnasmarnueckass MemOpana, e¢ cBoiictBa M (yHkuum. IluTorurasma u €€ OpraHoupbL
OnnomemOpanneie opranouas! kietku: JIIC, anmapar I'ombmku, muzocomsl. [TonmyaBTOHOMHBIE
OpraHoWbl KJIETKU: MHUTOXOHApPUH, MiacTuibl. lIpoucxokaeHne MUTOXOHAPUM U IIACTHUA.
Buner mnactun. HemeMmOpaHHBIE OpraHOWABI KJIETKU: PUOOCOMBI, KJIETOYHBIH LIEHTP, LEHTPUOIIH,
PECHUUKH, KI'yTUKU. PyHKIIMY OPraHONIOB KJIeTKH. BriroueHus.

Anpo — perynsaTopHbIi LeHTp kieTku. CTpoeHue siapa: simepHas 000J04Ka, Kapuoriasma,
XPOMATHH, SIIPBILIKO. XPOMOCOMBI.

TpaHcropT BelecTB B KJIETKE.

AemMoHCTpauMu:

IToptpetsl: A. Jlesenryk, P. I'yk, T. IlIsann, M. Illnefinen, P. Bupxos, [x. Yorcon, @.
Kpuxk, M. Yunkunc, P. @panknun, K. M. bap.

Huarpammel.  «Pacnpenenenne XUMHUYECKHX 3JIEMEHTOB B HEXKHMBOW MPHUPOAE»,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBOH MPUPOAECY.

Tabmuubt 1 cxemsl: «Ilepuoanueckass TaOnuLa XUMHYECKUX 3JeMEHTOB», «CTpoeHune
MOJIEKYJIbl BOIbD), «brocuuTes Oenkay, « CtpoeHue Mosekyiel Oenka», «Ctpoenue pepmenTay,
«Hyxneunosbie kucnotel. [IHK», «Ctpoenne monekynsl AT®», «CtpoeHue 3ykapuoTHIECKOM
kineTkn», «CTpoeHue KUBOTHON KieTkw», «CTpoeHue pacTUTeNbHON KieTkw», «CTpoeHue
IIPOKAPHUOTHUECKOH KiIeTk», « CTpoeHue sapa KIETKW», « Y IeBOAb, «JIUmuas.

OGopynoBaHue: CBETOBOW MHKPOCKON, OOOpyIOBaHHE MJisi MPOBEACHUS HAOIIOACHUM,
U3MEPEHUH, SKCIIEPUMEHTOB, MHKPOIIPENapaThl PACTUTENbHBIX, )KHBOTHBIX M OaKTepHUAIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTH4YeCcKHe PadoThbi:

Jlaboparopuas padora Ne 1. «M3ydeHHe KaTaJIUTUYECKOW aKTUBHOCTH (hepMeHTOB (Ha
NpUMepe aMUIIa3bl UM KaTajiasbl)y.

Jlaboparoprass pabora Ne 2. «M3ydeHwe CTPOEHHsS] KJIETOK pPACTEHUH, JKUBOTHBIX U
OakTepuii MoX MUKPOCKOTIOM HAa TOTOBBIX MUKPOTIPENIApaTax U UX OMUCAHHE.

Tema 4. 7Ku3Heaesi TeIbHOCTh KJIETKH.

Ob6men BemectB, wmau MertabomusM. Accummisanus  (IJIaCTUUECKUH OOMeH) U
IUCCUMMITALINS (SHEpreTHUecKuii 0OMeH) — AB€ CTOPOHBI €AMHOTO npoLecca Meradonmsma. Ponb
3aKOHOB COXPAHEHUS BEIECTB M SHEPTUHU B MOHIMAHUH MeTaboIu3Ma.

Tuner oOMeHa BemecTs: aBTOTPOQHBINA U reTepoTpodHbIi. Ponbk dpepmMeHTOB B 0OMEHe
BELIECTB U NMPEBPALEHNN SHEPTUHU B KIIETKE.

@®orocunte3. CperoBas u TemHOBasi (a3bl ¢orocuHTesa. Peakiuu (orocuHTe3a.
OddexTuBHOCTH PoTOCHHTE3a. 3HAUCHHUE (HOTOCUHTE3A IJIs *KU3HU Ha 3emiie. BiusiHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.



XeMocuHTe3. XeMOCHUHTE3UpYoIne OakTepuu. 3HAYCHHE XEMOCHHTE3a ISl JKU3HH Ha
3emie.

Oneprernueckuii  oOMeH B kieTke. PacimeruieHne  BEINECTB,  BBIACNIEHHE U
aKKyMYJIUPOBAaHHE YHEPTHUHU B KJIETKE. JTamnbl sHEpreTuueckoro oomena. [mukonmus. bpoxenne u
ero Buabl. KucmopogHoe okxucieHue, WM KjIeTO4YHOe JbixaHue. OxuciurteabHOe
dochopunmposanue. DPPEKTHBHOCTh IHEPTETHISCKOTO OOMEHA.

Peakunn wmarpuunoro cuHte3a. l'enermueckas wunpopmanms u JHK. Peammzauwms
IeHEeTHYECKO MHpOpMalMK B KIeTKe. | eHeTHuecknii Kox M ero cBoicTra. TpaHCKpurust —
marpuunblii cuHaTe3 PHK. Tpancnsauus — 6nocunTes Oenka. Dtanbl Tpancmsinnu. Konuposanue
aMHUHOKHUCIIOT. Posib pubocom B OnocunTe3e Oenka.

Heknerounsle ¢opmbl xu3HH — BHpychl. Mcropus otkpeitusi Bupycos (. H.
HBanosckuit). OCOOSHHOCTH CTPOEHHS M JKU3HEHHOTO [IUKJIa BHPYycoB. bakrepuodaru. bonesnu
pacTeHHi, JKUBOTHBIX M UEJIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc nMMmyHOoneuLInTa 4emoBeka

(BUY) - Bosbymurens CIIMJla. OOpaTHasi TpaHCKPUNIMS, peBepTasa U HWHTErpasa.
[IpodunakTrka pacnpoCTpaHEHUsI BUPYCHBIX 3a00IeBaHUT.
demMoHCTpauMu:

IToptpetsl: H. K. Konbuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuuer w  cxembl: «Tumbl  muTaHus», «Metabommsmy,  «MUTOXOHAPUSY,
«Juepreruueckuii oOMen», «Xmnopomnacty, «Portocunres», «Ctpoenne THK», «Ctpoenue u
¢yHkunoHnposanue reHa», «Cunrtes Oenkay, «leHermyeckmii kom», «Bupyce,
«bakrepunodarm», «Crtpoerme u xu3HeHHbI w1uka Bupyca CIIM/la, Oakrepuodaray,
«Pennukanms JTHK».

Obopynosanue: monenu-anmmkannu «Ynsoenue JIHK w tpanckpunmus», «buocunTe3
Oenka», «CTpoeHue KIeTkn», Moaensb cTpykrypel JJHK.

Tema S. PasMHOXKeHHE H HHAMBHAYAJIBHOE PA3BHUTHE OPraHU3MOB.

Knerounsléi mmki, WM SKM3HEHHBbIH muki kineTku. MeTepdasa m muros. Ilporeccsr,
npoTekaromue B uHTepdaze. Perummkanms — peakuuss marpuuHoro cunrte3a /IHK. Crpoenue
XpOMOCOM. XpPOMOCOMHBIN HabOp — KapuoTwil. J{MIJIOUIHBIA W TaTUIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuabl. Lluronoruueckue OCHOBBI PA3MHOXKEHUS U WHAMBHAYAJIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne knetku — muto3. Cramgum mutosza. Ilpomecchl, mpoucXondlye Ha pa3HbIX
CTagUsIX MUTO3a. BUOJIOTHYeCKUil CMBIC MUTO3A.

[Iporpammupyemasi THOeINb KJIETKH — aronTo3.

@opMBl  pPa3MHOXKEHHUS] OpraHU3MoB. Oecrosioe u  mojoBoe. Buael  Oecnosoro
Pa3MHOXEHHMS. JEJICHHE HAABOE, IMOYKOBAHHE OMHO- M MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHUE,
BEreTaTUBHOE pPa3MHOXKEHHE. MCKyCCTBEHHOE KJIOHMPOBAHHWE OPraHU3MOB, €r0 3HA4Y€HUE IS
CEJIeKLIUH.

[TonoBoe pa3sMHOXKEHHUE, €r0 OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cragun meiiosza. Ilpoueccel, mpoucxondmue Ha craausx Meiosa. Ilosenenue
xpoMmocoM B Mero3e. Kpoccunrosep. buosornuecknii CMbICT U 3HaY€HHE MEHO03a.

I'amerorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK y JKUBOTHBIX. [10JIOBBIC JKETE3HI:
CEMEHHUKU U smuHUKH. OOpa3oBaHuE M Pa3BUTHE MOJIOBBIX KJIETOK — ramer (CriepMaTo30HUI,
SAHLIEKTIeTKa) — CcrepMaToreHes U oBoreHes. (OCOOEHHOCTH CTPOEHUsS SIMLEKIETOK U
cnepmarozonnoB. Omnonorsopenue. IlapTeHorenes.

WuanuBunyanpHOEe pasButHe (OHTOTEHE3). OMOpHOHAJIbHOE pa3Butue (3MOpHOreHes).
Ortanbel SMOPHOHANIBLHOTO PA3BUTHSL Yy TMO3BOHOUHBIX JKMBOTHBIX. IPOOJIEHHME, TacTPyJISLHS,



opranorenes. IloctamOpuonanbHOe passutre. THNbI MOCTIMOPHOHAIBHOTO PAa3BUTHS: MPSIMOE,
HerpsiMoe (MYMHOYHOE). BimsiHMe cpenpl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOACTBA.

Poct u pasButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHHs: CTPOEHHE CEMEHH, CTaAuU
pa3BUTHUSL

AemMoHCTpauMu:

Tabnuubl u cxembl: «POPMBI pa3MHOXKEHUSI OPTaHIU3MOBY, «/[BOITHOE OTIONOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXEHUE pPACTeHUI», «J/leneHne KiIeTku
Oaktepuity, «CTpoeHHEe TOJIOBBIX KIETOK», «CTpoeHHe XpoMOCOMbD», «KIeTO4HBIH MK,
«Penmnmukanms [THK», «Mwutos», «Menosy, «lIpsamoe u Henpsmoe passuruey», «l'amerorenes y
MJIEKOTIUTAIOLUX U YesloBekay, «OCHOBHbIE CTaUN OHTOTEHE3a.

ObGopynoBaHue: MHKPOCKOI, MHKporpenaparsl «CrnepMaTo30uabl MIICKOTHTAIOIIEr oY,
«siineknerka mnekonuraromero», «KapuoxknHes B KJI€TKax KOpelIKa JyKa», MarHUTHas
Moaenb-anmukanus «Jenenne knetkny, moaens JIHK, Mmonens meTadazHoit XpOMOCOMBI.

JlabopaTopHble U NpaKkTH4YeCcKHe PpadoThb:

Jlaboparopuas padora Ne 3. «HabmroneHne MUTO3a B KJIeTKaX KOHYHMKA KOpEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparoprass pabora Ne 4. «M3yueHue CTPOEHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKPOIpenapaTaxy.

Tema 6. HacnencTBeHHOCTE U H3MEHYHBOCTb OPraHH3MOB.

Ilpenmer wu 3agmaum reHeruku. HMcropust passurust reHetuku. Ponp nuronorun wu
SMOPHOJIOTHH B CTAHOBJICHHH I€HETUKU. BKian poccuilckix u 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHEeTUKH. MeTonbl TEeHEeTHKH (THOPHIOJNIOTHYECKUH, LUTOr€HETHUECKUH, MOJEeKYJIAPHO-
renernueckuii). OCHOBHBIE T€HETHUYECKHE MOHATHA. | eHeTH4eckass CHMBOJIMKA, UCTIONb3yeMasl B
CXeMax CKpPeLIUBAaHUIM.

3aKOHOMEPHOCTH  HAclleI0BaHUs  IPU3HAKOB, ycTaHOBJIeHHble [I.  Mennenem.
MonorubpuaHoe cKkpemnBanne. 3aKOH eNnHO-00pasust rudOpuaoB nmepBoro nokoseHus. I[Ipasuno
JOMHUHMPOBaHMUs. 3akOH paclieryeHus mnpusHakoB. ['mnoresa uucroTel ramer. llomHoe u
HEMOJHOe JOMUHUPOBAHUE.

JurnbpunHoe  CKpelMBaHME. 3aKOH HE3aBUCHMOIO  HACJIEIOBAaHUS  MPH3HAKOB.
[uToreHeTndeckne OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS. AHAIM3HMPYIOLIEEe CKpEIlUBaHUE.
Hcnonp3oBaHue aHATU3UPYIOLIETO CKPEIIMBAHUS TS ONPEIESICHHs TeHOTHIIA OCOOH.

CueruieHHoe HacnenoBaHue mnpu3HakoB. Pabora T. MopraHa 1o CIEMJIEHHOMY
HacjenoBaHuio reHoB. HapyleHue clenyieHnst FTeHOB B pe3ysbTaTe KPOCCUHIOBEPa.

XpOMOCOMHasi TEOPUSI HACIEACTBEHHOCTH. | eHeTHUeCKue KapThl.

I'eneruka nona. XpoMOoCOMHOE OmnpefesneHne nosia. AyToCOMbl U MOJIOBbIE XPOMOCOMBL
I'omoramernble M rereporameTHble OpraHu3Mbl. HacienosBanue NIPHU3HAKOB, CLEIUIEHHBIX C
MOJIOM.

H3menunBocTh. Buabl H3MEHYMBOCTH: HEHACJIENCTBEHHAs! U HAacaeACTBeHHasA. Posb cpenbl
B HEHACJIEACTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKA MOIU(PHUKAIMOHHON HM3MEHYHBOCTH.
Bapuanuonnelii psin 1 BapuannonHas kpusas. Hopma peakuuu npusnaka. Konnuectsennele u
Ka4eCTBEHHbIE PU3HAKU 1 UX HOpMa peakinu. CBoiicTBa MOAN(PHUKAITMOHHON M3MEHYUBOCTH.

HacnencreeHHas, WM reHOTHIIUYECKAsl, N3MEHUYNBOCTh. KOMOWHATHBHAS M3MEHYHBOCTb.
Meiio3 W TOJOBOH TMpoLecC — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTanMOHHAs
u3MeH4YnBOCTh. Kiaccugukanuss MyTauuid: reHHble, XPOMOCOMHBIE, I'eHOMHble. YactoTta u



NpUYHHBI MyTauuid. MyTareHHble (akToOpbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIEICTBEHHOMN
n3MeHunsoctyu H. M. BaBunosa.

BresnepHast HacneACTBEHHOCTb U U3MEHUUBOCTD.

I'eneruxka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METOIbl T'€HETUKH 4YeJIOBEKa:
TeHEeAJIOTUYeCKUl, OJNIM3HEUOBbIM, I[MTOTCHETUYECKHUH, OHOXMMHYECKUN, MOJEKYJISIPHO-
reHetudeckuii. CoBpeMeHHOE OmpefelieHHe TeHOTUIA. IOJHOT€HOMHOE CEKBEHUPOBAHUE,
TeHOTUITUPOBaHUE, B TOM uucie ¢ nomouibro [I[P-anamusa. HacnencreeHHbie 3a0oyieBaHuUs
YyenoBeKa: TreHHble Oosie3HH, OOJIE3HM C  HACIEACTBEHHOW MPenpacroJIOKEHHOCTBIO,
xpoMocoMHble Oose3nn. Comarudeckue W reHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKH.
[IpuHIMITEL 3M0pOBOTO 00pa3a JKU3HU, TUATHOCTUKH, MPOPUIAKTUKUA U JICUSHHS F€HETHYEeCKUX
Oose3Hell. MenuKO-TeHETHYeCKOe KOHCYJIBTUPOBAaHUE. 3HAYEHHE MEAMLIMHCKOW TE€HETUKH B
NPEAOTBPALIESHUH U JIEYEHUH MeHETHUECKUX 3a00JIeBaHNN YEJIOBEKa.

JAemMoHCTpauMu:

Ioptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Uersepukos, H. B. Tumogees-
Pecosckuit, H. 1. Bapunos.

Tabnuubl 1 cxembl: «KMOHOTHOPHIAHOE CKPELIMBAHUE U €r0 LUTOI€HETHYECKAass OCHOBAY,
«3aKOH paclLIeIUIeHUss U €ero LUTONeHETUYecKas OCHOBa», «3aKOH UHUCTOTBI TraMeTy,
«lurubpunHoe ckpemuBanue», «LluToMormuecKkue OCHOBBI AUTHOPUIHOTO CKPELIUBAHHSY,
«Merno3», «B3zaumonelnicTerue anenbHbIX TeHOBY, «I'eHeTndeckne KapThl PaCTEHUN, KUBOTHBIX
u yesnoBeka», «l'eHeTuka moja», «3aKOHOMEPHOCTH HACJIENOBAHUS, CLEIJIEHHOTO C IOJOMY,
«Kapuotunel uenoBeka M JKUBOTHBIX», «Buael wu3MeHumBOCTH», «MoaudukaunoHHas
u3MeH4YnBOCThY, «HacnenoBanue pesyc-pakropa», «l'eHeTnka rpymm Kpom», «MyTalmoHHas
HN3MEHUYUBOCTbY.

ObGopynoBanue: Mozaenu-ammumkauun «MoHOrHOpUAHOE CcKpemuBaHue», «HemnomHoe
IOMUHHUpOBaHHUEY, «JurndpuoHoe ckpemuBanue», «llepekpéct XpoMocOM», MHUKPOCKON H
mMukponpenapar «Jpo3oduna» (Hopma, Myraunu (GOpMbI KPBUTBEB M OKPACKH Teja), repOapuit
«I"opox mOCEeBHOMY.

JlabopaTopHble U NpaKkTHYecKHe PpadoThbi:

Jlaboparopnas pabora Ne 5. «M3y4yeHue pe3ynbTaTOB MOHOTHOPHIHOTO U TUTHOPUIHOTO
CKPELINBAHMA Y APO30(]HIIBI HA TOTOBBIX MHUKPOIPEIapaTax».

Jlaboparopuas padota Ne 6. «M3ydyenne MoanuKaOHHON H3MEHUYUBOCTH, MTOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

Jlabopatopras pabora Ne 7. «AnHanm3 wMyTtanmid y Apo3odmibl Ha TOTOBBIX
MHUKpOIIpenapaTax».

IIpaxrrueckas padora Ne 2. «CocraBieHne 1 aHAIN3 POIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexuusi oprann3mon. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuust Kak HayKa U IpoLecc. 3apokICHHE CeNeKIUU U noMectukanus. Yuenne H. U.
BaBunoBa 0 IeHTpax MNPOUCXOXAEHUS W MHOrooOpasusi KyJNbTYpHBIX pacTeHuid. LleHTpsI
MIPOUCXOXKACHUs JOMAIIHUX KUBOTHBIX. COpT, MOpOJa, LUTAMM.

CoBpeMeHHbIE METONbI CeleKIUU. MacCOBBII U MHIWBUAYAJIbHBIH OTOOPBI B CENEKLIUU
pacTeHui 1 kMBOTHBIX. OLIEHKA SKCTephepa. baM3KoponCTBEHHOE CKpeIuBaHNe — MHOPHUIMHT.
Uucras swmHus. CkpeluBaHWe YUCThIX JuHEWA. [erepo3uc, winm rubOpumHas —cuia.
HeponctBennoe ckpemuBanne — ayrOpunuHr. OtnanéHHas ruOpuansanus M €€ yCIeXH.
HckyccTBeHHBIN MyTareHe3 W MOJyYeHHE MNOJUILIOUIOB. JlOCTHIKEHUs CEJEKIMU PaCTeHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorus kak oTpacib NpPou3BOJACTBA. ['eHHas MH)KEHepUsl. OTalbl CO3JaHUs
pexomOunanTHOH JIHK m Tpancrennbix opranmsmos. Knerounas wumxenepus. Kierounere
KyJbTYpbl. MUKPOKJIOHAJILHOE pPa3MHOXKEeHHE pacTeHui. KioHnpoBaHue BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHM3MOB. OJKOJIOTHYECKHE M dThudeckue mnpodbimemsl. MO —
TeHEeTHYECKH MOAN(PHULINPOBAaHHBIE OPTaHU3MBL.

JemoHCTpauuu:

IToptperer: H. K. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuubt 1 cxemsl: kapta «LIEHTPBI NPOMCXOXKIAEHUS W MHOTO0Opasusl KyJIbTYyPHBIX
pacteHuii», «Ilopoapl nomMalHUX KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHuit», « OtnanéHHas
rubpunmzanus», «Pabotel akamemumka M. @. Hanoay, «Ilomumnounusy, «OOBEKTHI
ouotexHonorum», «KierouHble KynbTypbl U KJIOHHpOBaHHe», «KOHCTpynpoBaHue M mepeHoC
T€HOB, XPOMOCOM.

OGopynoBaHue: MyJISKH TUIOAOB U KOPHEIJIOAOB IUKUX (POPM U KyJBTYPHBIX COPTOB
pacrennii, repbapuii « CebCKOX035HCTBEHHBIE PACTEHUSD.

JlabopaTopHble U NpaKkTH4YeCcKHe PpadoThb:

Oxckypeuss «OCHOBHBIE METOMABI U AOCTIDKEHHS CENCKIMM PACTeHWH W JKUBOTHBIX (HA
CEJIEKIIMOHHYI0 CTAHLHUIO, IUIEMEHHYIO (epMy, COPTOUCHIBITATENbHBIH Y4aCTOK, B TEIUIMYHOE
XO035ICTBO, Ta0OPATOPHIO arpOYHUBEPCUTETA UM HAYYHOTO LICHTPA)».

11 KUIACC

Tema 1. DBosaronHoHHAs1 OHOJIOTHS.

IIpeanochikM BO3HUKHOBEHHUS SBOJIIOLIMOHHON TEOPUM. DBOJIIOLIMOHHAS TeopuUs U e
MeCTO B OMOJIOTHH. BIMsiHUE 5BOFOLIMOHHON TEOPHH Ha pa3BUTHE OHUOJIOTHH U IPYTUX HAYK.

Csunerenbctsa sBomouuu. [laneoHTonoruyeckue: MOCIENOBATENbHOCTD TOSBJIEHUS
BUOB B NAJICOHTOJIOTMUECKON JIETOINCH, NepexonHble popMel. buoreorpaduueckue: cXoacTBo
u pasnuuue payH u GIop MaTepUKOB U OCTPOBOB.

OMOpHONOTHYecKHue. CXOACTBA W Pa3Nuuusl SMOPHOHOB PAa3HBIX BUAOB IO3BOHOYHBIX.
CpaBHUTEbHO-aHATOMUYECKHE. TOMOJIOTHYHbIE, aHAJIOTMYHbIe, PYIUMEHTApHblE OpTaHH,
aTaBU3Mbl.  MOJNEKYJIPHO-OMOXUMHYECKHE. CXOJICTBO MEXaHHW3MOB HACHEICTBEHHOCTH U
OCHOBHBIX METa0OJIMUECKUX MyTeH y BCEX OPraHNU3MOB.

OpomounonHast Teopust Y. Jlapeuna. Ilpennochiikd BO3ZHHUKHOBEHHUS JapBHHU3MA.
JBIOKyILIMEe CHJIBI 3BOMIOLMM  BUAOB 1O JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE NpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeneNnéHHass H3MEHUYHMBOCTb, OOpb0a 3a CyIIeCTBOBAaHHE,
€CTeCTBEHHBIH 0TOOP).

Cunternyeckas Teopusi sBosonnu (CTI) 1 €€ OCHOBHBIE NOJIOKEHHUSI.

Mukpossosntouus. [Tonynanuus kak eluHULA BUAA U HBOJIIOLUHU.

JABmkyuue cribl ((akTopbl) 5BONIOLMHU BHAOB B Mpuponae. MyTanmMOHHBIA Ipouecc u
KOMOWHATHBHAs HW3MEHUYUBOCTb. llomynsimuoHHBIE BOJHBI W npeli¢ reHos. M3omsums u
MUTPaLHSL

EcrectBenHbIli 0TOOp — Hampasisromui (akrtop 3BomonuH. POpPMBI €CTECTBEHHOTO
otbopa.

[IprcnocoGneHHOCTh OPraHu3MOB KaK pe3ysbTaT dBosounu. Ilpumepsr npucrnocobnernii
y Opranu3mMoB. ApoMop(}o3bl U UANO-aJANITALIHH.

Bun u BupooOpasoBanme. Kpurepun Buma. OcHOBHbIE (OpPMBI BHIOOOPA3OBAHMA:
reorpapuuecKoe, SKOJIOTHIECKOE.



Makposposonust. Popmbl 3BOONKN. (UTIETHYECKAs, JTUBEPIeHTHAs, KOHBEPreHTHAs,
napaensHasi. HeoOpatumMocTs 3BOMOLNN.

IIpoucxoxkmeHue  OT  HECHELUATU3UPOBAHHBIX  MPEIKOB. IIporpeccupytoras
crienuaau3anus. A,I[aHTI/IBHaﬂ paauanus.
AemMoHCTpauMu:

IToptpersl: K. Jlunneit, K. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, 3.
Iekxens, @. Mrosnep, A. H. Ceepuos.

Tabmuubt u cxembl: «Pa3BuTHe OpraHMYEecKOro MHpa Ha 3emie», «3apOoIbllu
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTtepukc», «Popmbl OOpbOBI 3a CyIIECTBOBAHUEY,
«EcrecTBeHHbIl  0TOOP», «MHOroobpasue copToB pacteHuit», «MHoroobOpasue mopon
JKUBOTHBIX?, «ITonynauuny, «MyTauuoHHast HN3MEHYUBOCTbY, «ApomMop¢o3bDy,
«Unuoananrauumy, «OOmast nerenepaums», «JBrkymmue cuibl 3Bojroiuny, «Kapra-cxema
mapupyta nytemectsus Y. Jlapsuna», «boppba 3a cymectBoBanuey, «lIpucnocobieHHOCTD
opranusMoBy, «I eorpaduueckoe BUIOOOpa3oBaHME», « IKOJOTHIECKOE BHAO0OPa30BaAHUEY.

ObGopynoBaHHe: KOJUIEKIIUS HACEKOMBIX C PAa3JIMYHBIMH TUIIAMH OKPAaCKH, HAOOP IIIONOB U
ceMstH, KoJutekuusl «IIpumephl 3aIUTHBIX TPUCTIOCOOIEHUH Y JKUBOTHBIXY», Monienb « OCHOBHBIE
HAIPaBJICHUS 3BOJIOIMNY, 00BEMHAS MOoAeb « CTPOSHHE TOJIOBHOTO MO3Ta MMO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, KoJutekuuss «POpMBI COXPAaHHOCTH HMCKOMAEMbIX
JKUBOTHBIX U pacTeHui», Moaenpb anruukauus «Ilepexpéct xpomocom», BiakHbIE Ipenaparhbl
«Pa3Butne Hacexkomoro», «PasBuThe JATYIIKM», MuUKpompenapar «Jlpozodmnay (HOpMma,
MyTal# (GOPMbI KPBIIIBEB U OKPACKH TEJIA).

JlabopaTopHble U NpaKkTH4YecKHe padoThb:

Jlaboparopnas pabdora Ne 1. «CpaBHEeHHE BUIOB 110 MOPHOIIOTHIECKOMY KPUTEPHIOY.

Jlaboparopras pabora Ne 2. «OmnmcaHue NPHUCTOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTENILHOTO XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KH3HU HA 3em.ie.

JloHayuHble MPEACTAaBJIEHUs O 3apOXACHUU >KU3HU. HayuHble runores3bl BOSHUKHOBEHUS
JKU3HU Ha 3emute. aOMOreHe3 W MaHCHepMusl. XUMHUYECKas 3BOMOLUSA. AOHOTEHHBIH CHHTE3
OpraHUYeCKUX  BELIECTB U3 HEOPraHWYeCKUX. OKCIEPUMEHTAJIbHOE  IOATBEpXKAECHUE
XUMHYeCKOH 3Bomounu. HauanbHele sTansl Ononorndeckoi ssomonun. ['umoresa PHK-mupa.
@dopmupoBaHHe MEMOpPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKU U HX
sBosronus. @opMHUpoBaHUEe OCHOBHBIX IPYIII JKUBBIX OPraHU3MOB.

Pazeutne xu3HM Ha 3emse 1o spam u nepuomam. Karapxei. Apxeiickas u
nporeposokickast 3pbl. [laneosolickass spa W €€ Mepuonbl. KeMOPHUICKUH, OpPIOBUKCKHUIA,
CUJIyPUICKHI, T€BOHCKUH, KAMEHHOYT'OJIbHBIN, TEPMCKH.

Meso30iicKas 3pa U €€ nepuoAbl: TPUACOBBIM, FOPCKUH, MEJIOBOM.

Kaiinosolickas spa u €€ nepuoapl. NajeoreHOBbIN, HEOT€HOBBIN, AHTPOTIOT€HOBBI.

XapakTepucTuKa KJIMMaTa U reoJlorndeckux mnpoueccoB. OCHOBHbIE 3Tambl 3BOJIIOLMU
PaCTUTENPHOTO W JKMBOTHOrO MHpa. Apomopdo3bl y pacTeHHil U SKUBOTHBIX. llosiBieHue,
pacuBeT U BBIMUPAHUE IPYIII KUBBIX OPraHU3MOB.

CucremMa opraHu4eckoro MMpa Kak oTpakeHue 3Boyroluud. OCHOBHBIE CUCTEMAaTHYECKUe
IPYIIIbI OPraHU3MOB.

OBosroldsl  4enoBeka. AHTpPONOJIOTHS Kak Hayka. Pa3BuTue TMpencTaBieHHH o
IIPOUCXOXKACHUN YesoBeka. MeTosbl u3ydeHus: aHTponorenesa. CxoAcTsa U pa3inyus 4eJ0BeKa
U ’KMBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHNUE YEeNIOBEKA.



HBwkyme cuibl  (paxTopsl) aHTpornoreHesa. HaciencrBeHHass HM3MEHUHBOCTb U
ectecTBeHHBIH 0TOOp. OOIecTBeHHBIH 00pa3 )KM3HU, U3TOTOBJICHHUE OPYAUN TPYAA, MBILIJICHUE,
peub.

OcHOBHBIE CTaguU U BETBM HBOJIIOLIMM 4YeJIOBEKAa: aBCTpaJioNuTeku, YUenoBek yMelbli,
Yenosex mnpsmoxopsamuii, Yenosexk HeaHaepranbckuil, Yenosex pasymubii. Haxoaxu
HCKOIIA€MBIX OCTATKOB, BPEeMsl CYIIECTBOBaHMUs, 00JACTh PacHpOCTpPaHEHUs, 0OBEM TOJIOBHOTO
Mo3ra, 00pa3 JKU3HU, OPYIHSL.

UYenoseueckue pacbl. OCHOBHBIE OOJbIIHME pachl. €BpOTNEOUAHAs (€BpasHiicKasi), HErpo-
aBCTpasiouiHasl  (3KBaTOpHANbHAs),  MOHIOJIOMAHAs  (A3MATCKO-aMEpHKaHCKasi).  UepTsl
NPUCTIOCOONIEHHOCTH TMPEACTABUTENIEH UENOBEUECKMX pac K YCJIOBUSM CYIIECTBOBAHMS.
Enuncrso uenosedeckux pac. Kputuka pacusma.

JAemMoHCTpauMu:

IMoptpetsr: ®@. Penu, JI. [Tactrep, A. U. Omapun, C. Musnep, I'. FOpu, Y. lapsun.

Tabmuier u cxembl: «Bo3nukHoBeHne CoJlHEUHOH cUCTeMbl», «Pa3BUTHE OPraHUYECKOro
mupa», «PacturenbHas kietka», <«KuoTHas wierka», «lIpokapuoTuueckas KIeTKay,
«CoBpeMeHHasl cUCTeMa OpraHUYecKoro mMupa», «CpaBHEHHE aHATOMUYECKUX 4YEPT CTPOEHUs
YeJOBeKa U YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa NMAJCOHTOJOTHYECKUX HAXOAOK
MPEAKOB COBPEMEHHOIO 4YeJOBEeKay», «JlpeBHeimue moauy», «JpesHue moaw», «llepsbie
COBPEMEHHbIe JIIoan», «Uenosedeckue pacoly.

Obopynosanune: wmysspku  «[Ipoucxoxkaenne dejaoBeka» (OFOCTBI  aBCTPAJIONMUTEKA,
IMUTEKAHTPONA, HeaHJepTalblia, KPOMAHBOHIIA), CICTIKH WM M300pakeHUsT KAMEHHBIX OpYIHi
nepBOOBITHOTO HeJIOBeKa (KaMHH-YOIIephl, pyOuia, ckpedia), reoXpoHoJorndeckas: Tadyuia,
KOJUeKIHs KPOpMbl COXPaHHOCTH UCKOTIAEMBIX J)KHUBOTHBIX U PACTEHUID.

JlabopaTopHble U NpaKkTH4YecKHe padoThb:

IIpakTuyeckas padora Ne 1. «M3yueHne UCKOTAEMbIX OCTATKOB PACTEHUH WM JKUBOTHBIX B
KOJUTEKLIUSIXY .

DKckypeust « IBONIONMS OPraHUYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIH WIH
KpaeBeAUECKU My3eii).

Tema 3. Opranusmsl H OKpy:KaOIAas cpeaa.

Oxonorus Kak Hayka. 3ajaud W pasleibl OKOJOruu. MeToabl 3KOJOTHYEeCKUX
UCCJIEIOBAaHUI. DKOJOTHYeCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpr  oOuTaHMss ~ OpPraHU3MOB.  BOXHAs,  HA3€MHO-BO3YINHAS,  IOYBEHHAs,
BHYTPUOPraHU3MEHHas!.

Oxonornyeckue (akropel. Kiaccudukanus skojgorudecknx (HakTopoB: abHOTHUECKHE,
OMOTHYECKUE W aHTPOTIOTEeHHbBIE. JlefiCTBHE SKOIOTHYeCKNX (PaKTOPOB Ha OPraHU3MBI.

AbuoTtnueckue  (aKkTOpPHL:  CBET, TeMIeparypa, BIAKHOCTb.  DOTONEPHOAN3M.
[IpucnocoGneHnst OpraHu3MOB K ASHCTBUIO a0MOTHYECKUX (aKkTOpOB. bronorndeckue puTMsl.

buornueckne  Qaxropel. Bumbl  OmoTHUeCKMX — B3aMMOJAEHCTBHI:  KOHKYPEHIHS,
XUIIHUYECTBO, cuMOno3 u ero ¢opmbl. [lapasutusm, kooneparusi, MyTyaTn3M, KOMMEHCAIN3M
(KBapTHUPAaHCTBO, HaxJeOHUYECTBO). AMEHCANU3M, HeWTpanu3M. 3HadyeHHe OMOTHUYECKHX
B3aUMOJIEHCTBHIN AJISI CYIECTBOBAHUS OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEepUCTUKU mnomyssinuu. (OCHOBHblE [OKa3aTeld MOMYJISALUU:
YUCJIEHHOCTb, IUIOTHOCTb, PO’KAA€MOCTb, CMEpPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YUCJIEHHOCTH MOMYJISILUY U €€ PeryJisILysl.

AemMoHCTpauMu:

Ioptpetsr: A. I'ymbonbar, K. @. Pynwe, 3. I'ekkersb.



Tabmuubl u cxemsl: kapta «lIpupoaHsie 30HbI 3emim», «Cpenpl OOUTaHHUS OPTaHU3MOBY,
«@otonepuonusmy, «llonmymauum», «3aKOHOMEPHOCTH pOCTAa HYHUCICHHOCTH TOMYJISILUU
uH}py30puu-Tyhenpkny, «IIumespre nenm.

JlabopaTopHble U NpaKkTHYecKHe padoThbi:

Jlaboparopuas padborta Ne 3. «Mopdonorndyeckre 0COOSHHOCTH PACTEHUI U3 Pa3HBIX MECT
oOuTaHUY.

Jlaboparopuas padota Ne 4. « BriusiHUe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

IIpaxrrueckast padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISILUIN Pa3HBIX BUOB PACTEHUID.

Tema 4. CooOmecTBa U IKOJIOrHYeCKHE CHCTEMbI.

CoobmectBo  opraHusmMoB —  OwmoneHo3.  CTpykrypbl  OHOLeHO3a:  BHIOBas,
NPOCTPaHCTBEHHAs, Tpoduueckas (muiesas). Bugpr-nomuHanTel. CBsi3u B OHOLIEHO3E.

Oxonormyeckne cuctemsl (3kocuctembl). llonstne 00 skocucreme m OuoOreoneHos3e.
OyHKIIMOHATIBHbIE KOMIIOHEHTbl 3KOCHUCTEMbI: MPOAYLEHTBHI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopoT BeliecTB W MOTOK SHEPrHUHM B 3KocucTeMe. Tpoduueckue (NHIIEBBIE) YPOBHU
skocucteMbl. Ilumesple menu u cern. OCHOBHBIE TIOKa3aTell SKOCHCTEMBI: Onomacca,
NPOAYKIHS. DKOJOTMYECKHe NHPAMHIbL NPOAYKLWH, YHUCIEHHOCTH, Ouomaccel. CBoiicTBa
SKOCHCTEM: YCTOWYHMBOCTbD, CaMOperyJssiuus, passurue. CyKneccus.

IIpuponHele 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p U peK. ODKOCHUCTEMAa XBOWHOIO WU
IIUPOKOJIMUCTBEHHOTO JIeCa.

AHTPOTIOT€HHBIE 3KOCHUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KOCHCTEMBL. buonormueckoe u
XO35IICTBEHHOE 3HAYEHHE arpOSKOCUCTEM B YPOOIKOCHCTEM.

buopasnooOpasue kak akrop ycrorumocT 3kocucteM. CoxpaHeHHe OHOJOrMYeCKOro
pasHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnanckoro o Omocdepe. I'panursl, coctaB u CTpykTypa OHOChepsL
’Kusoe BemectBo u ero ¢yHkuun. OcobeHHOCTH OHOChepbl Kak TI00aTbHONW 3KOCHCTEMBI.
JluHamMu4deckoe paBHOBeCUe U 0OpaTHas CBsi3b B Onocdepe.

KpyroBopoTel BemiecTB M OHOT€OXHMHYECKHE ILMKJIbI 3JIEMEHTOB (yriiepona, as3oTa).
3onanpHOCTL Onochepsl. OCHOBHBIE OUOMBI CYIIIH.

UYenoseuecTBo B Onocdepe 3emun. AHTponoreHHble n3mMeHeHus B onochepe. [ modanbHbIe
SKOJIOTMYECKHE MPOOIEMBI.

CocymecTBoBanue NMpUposl U uenoBeuecTBa. CoxpaHeHne OMOpa3HOOOpa3Usl Kak OCHOBA
ycroitunBoctn 6nocdeprr. OCHOBA PaIIOHAIBHOTO YIPABISHHS MPUPOIHBIMU PECYpCcaMu M UX
ucnoib3oBanue. JlocTrkeHust OHONIOTHY U OXpaHa MPUPOABI.

JAemMoHCTpauMu:

IToptpetsr: A. JIx. Tencny, B. H. Cyxaués, B. M. Bepuanckuii.

Tabmuubl u cxemsl: «IIumessie nenn», «buoneHos: cocraB u crpykrypay», «llpuponHeie
coobmectBay, «llemm mnuraHWs», «OKojMormueckas mnupamuna», «bmocdepa u yenmosex»,
«2JKocucremMa UIMPOKOJMCTBEHHOTO Jieca», «IJKOcHUcTeMa XBOWHOro Jjeca», «buonenos
BOomoéMa», «ArpoueHos», «llouBa — BakHeHmmas cocraBmmomas Ouochepsry, «PakTOPHI
nerpagaunu  nous», «llapHukoBeii 3ddexT», «PacmpocTpaHenme Xu3HH B OHOChepey,
«O30HO0BBIN 3kpaH Ouocheprry, «Kpyrosopor yriepona B Omocdepe», «Kpyrosopor asora B
npupone». OOopynoBanue: Monenb-ammiukams «Tunuuaele  OuomeHO3bl», repdapuii
«PacturenpHbie  coolmectBa»y, koutlekumu — «buomenos», «Bpemurenum — BajKHEWIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYp», TepOapuM ¥ KOJUIGKIMHM pPACTeHUH U JKUBOTHBIX,
MPUHAAJIEKALME K Pa3HBIM 3KOJIOTMYECKUM rpynnaM ogHoro suna, KpacHnasa kaura Pocculickoi
Deneparuy, H300paKeHHS OXPaHSIEMbIX BUJIOB pacreHuit u JKUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA TIPOTPAMMBI 110 BUOJIOTMM HA
BA30BOM YPOBHE CPEJ/IHET'O OBIIIEI'O OBPA30OBAHUA

Cormacico ®I'OC COO, ycraHaBiauBalOTCA TpPeOOBaHUS K  pe3yjbTaTaM  OCBOCHUS
00y4aroImUMHUCs MPOrpaMM CpeiHero oduiero oOpa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
NPEAMETHDBIM.

JIMUHOCTHBIE PE3YJbTATBI

B CTPYKTYPE€ JHUYHOCTHBIX PE3YJIBTATOB OCBOCHUSA MMPEAMETA «buoaorus» BBIACJICHBI
CIIEAYIOIIME COCTABJLIIOIIME. OCO3HAHHE OOYYarOIUMHUCS  POCCUHCKOM  TpakJaHCKOH
UIGHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOATENIBHOCTH M CaMOOIPENENICHHIO,
HAJINYUEC MOTHUBAIIUU K O6yLIeHI/II-O 6I/IO.]'IOFI/II/I, LHECJICHAIIPAaBJICHHOC PAa3BUTUC BHYTPCHHUX
yOexIeHui TMYHOCTH Ha OCHOBE KIIFOYEBBIX LIEHHOCTEH M UCTOPUYECKHX TPAAMLUN Pa3BUTHUS
OMOIOTUYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B
cBOel ACATCIIbHOCTHU HOEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMU, NPpUCymnuMHu CUCTEME
OMONOrN4eckoro 0o0pa3OBaHUsA, HAJIMYME OKOJOTMYECKOTO MPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTDb LECJINU U CTPOUTD KU3HCHHBIC IMJIAHBI.

JIMYHOCTHBIE pE3yabTaThl OCBOCHUA MPEAMETA «buogorus» AJOCTUTaKOTCA B C€AUHCTBC
y‘le6HOfI U BOCIIMTATEJILHOU ACATCIIBHOCTH B COOTBCTCTBHUU C TPAAUIIUOHHBIMU pOCCHfICKPIMPI
COLUOKYJIBTYPHBIMHU, UCTOPUYICCKUMU U AYXOBHO-HPABCTBCHHBIMU HECHHOCTAMU, NPUHATBIMH B
ofmiecTBe MpaBUJIaMU U HOPMAMM TOBEAEHHS U CIMOCOOCTBYIOT IMpPOLIECCaM CaMOTIO3HAHMS,
CAMOBOCIIMTAHUA U CAMOPA3BUTUSA, Pa3BUTHUA BHYTpeHHefI NO3NUUHU JIMYHOCTH, MAaTPHUOTU3MA,
YBAXKEHUs K 3aKOHY U IPABOINOPSAKY, YEJIOBEKY TPyHda U CTaplIEMy ITOKOJEHUIO, B3aUMHOIO
yBO)KEHUs, OEpe)XHOro  OTHOWIEHHS K  KYJIbTYPHOMY  HACICOUI0 M TPATULMSIM
MHOTOHALIMOHAJIBHOTO Hapoaa Pocculickoit @eaepanuu, NpUpoAe U OKPYKaroLIen cpene.

JIMYHOCTHBIE pPE3yabTaThl OCBOCHUA yqe6Horo npeaMeTa «buoaorus» AOJI’KHBI OTpaKaTb
TOTOBHOCTb U CITOCOOHOCTH OOYYarOIMXCs PYKOBOACTBOBATHCS C(POPMHUPOBAHHON BHYTpPEHHEH
HO3I/II_IPIGI>'I JIMYHOCTH, CHUCTEMOH OICHHOCTHBIX OpI/IeHTaI_II/II\/'Ij MO3UTUBHBIX BHYTPCHHHX
yOeXKOeHUH, COOTBETCTBYIOIIMX TPAAWIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIECTBa,
paCiupe€HUuEC KU3HCHHOI'O OIIbITa W ONbITa ACATCIBHOCTU B IMPOLCCCEC peain3daliliid OCHOBHBIX
HaHpaBJ’IeHI/Iﬁ BOCITUTATEJILHON JACATCIIBHOCTHU, B TOM YHMCJIC B YaCTH:

1) rpaaaHCKOro BOCUTAHUS:

c(OPMHPOBAHHOCTh  TPAKAAHCKON MO3WIMH  OOYYArOIIEerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUHCKOro 00IIecTBa,

OCO3HAHHUE CBOUX KOHCTUTYUMOHHBIX TIIpaB H O6$[3aHHOCTeI>'I, YBAKCHUEC 3dKOHa U
NPaBOMNOPSIZIKA,;

TOTOBHOCTBH K COBMECTHOH TBOp‘{eCKOfI ACATCIJIbBHOCTU MPU CO3AaHUN yLIe6HbIX IMMPOCKTOB,
pemiCeHNH yLIe6HbIX U IIO3HABATCIbHBIX 3a4a4, BbIIIOJIHCHUH 6I/IO.]'IOFI/ILIGCKI/IX SKCIIEPUMEHTOB,

CIOCOOHOCTh  OMpENeNATh COOCTBEHHYK) TMO3HMIHMI0O MO OTHOIICHUIO K SIBJICHHUSM
COBPEMEHHO KU3HHU U OOBSCHATH €€;

YMEHUEC YYUTBIBATDH B CBOUX HeﬁCTBHﬂX HeO6XOI[I/IMOCTb KOHCTPYKTHUBHOI'O
BSaHMOHeﬁCTBHﬂ .]'II-OI[efI C pa3sHbIMH Y66)KI[6HI/I$[MI/IJ KYJBTYPHBIMHU HEHHOCTAMHA U COLIUAJIbHBIM
MIOJIOKEHHUEM,

FOTOBHOCTb K COTPYAHUYCCTBY B TMPOLHECCEC COBMECTHOTO BbIIIOJHCHUA yLIe6HbIX7
MO3HABATCJIBHBIX W HCCICAOBATCIIBCKUX 3a4a4, YBAXKUTCIbHOTO OTHOWICHHUA K MHCHUIO
OTIOHEHTOB MPH OOCYKIEHUH CITOPHBIX BOMPOCOB OMOIOTNUYECKOTO COAEPIKaHNUS,



TOTOBHOCTb K T'YMaHUTApHOHN U BOJIOHTEPCKOMN AESITebHOCTH,

2) NaTPpHOTHYECKOT0 BOCIIUTAHUSI:

c(hOPMHPOBAHHOCTH POCCUICKON MPaKAAHCKONW MACHTUYHOCTH, IATPUOTH3MA, YBAKEHHS K
CBOEMYy HApOAdy, 4yBCTBAa OTBETCTBEHHOCTH Iepen PoauHON, ropaocTu 3a CBOH Kpail, CBOIO
Ponuny, cBOI sI3bIK U KyJIBTYPY, NPOIILIOE U HACTOsIIlee MHOTOHALIMOHAIbHOTO Hapoaa Poccuy,

LIEHHOCTHOE OTHOLIEHHEe K MPUPOAHOMY HAaClHelU0 U MaMATHUKAM IPUPOJBL,
noctukeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSAX, TPYAE;

CHOCOOHOCTh OLICHMBATH BKJIAJ POCCHUHCKMX YUYEHBIX B CTAaHOBJCHHWE M pPa3BUTHE
OuoNoruy, MOHNMAaHUS 3HaAYeHHsT OMOJIOrMY B TIO3HAHUH 3aKOHOB MPHUPOIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO O0IIIeCTBa,;

uneiiHas yoexx1EéHHOCTb, TOTOBHOCTD K CIIY»KeHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUSI:

OCO3HAaHHUE AYXOBHBIX LICHHOCTEH POCCUICKOTO HApoOa,

c(pOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO TIOBEACHNS,

CHOCOOHOCTh OLIGHHWBATh CUTYALMIO U MPHUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSCH
Ha MOpaJbHO-HPABCTBEHHbIE HOPMBbI U LIEHHOCTH,

OCO3HAHHE JJMYHOTO BKJIAJa B IIOCTPOCHUE YCTOWYMBOrO Oyy1ero;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM pOAMUTENSIM, CO3AaHUI0O CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSATUS LIEHHOCTEH CEeMEWHOH XM3HU B COOTBETCTBUU C TPAAULIMSMHU HapOJOB
Poccuu;

4) 3cTeTHYECKOro BOCTIUTAHUS:

3CTETUYECKOE OTHOIIEHHE K MHUPY, BKJIFOUAs SCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOpPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOLICHUH;

MOHMMAaHN€e YMOLIMOHAIBHOTO BO3AEHCTBUS KUBOI NMPUPOALI U €€ LIEHHOCTH,

TFOTOBHOCTb K CaMOBBIPRXKEHHIO B pa3HbIX BUAAX HCKYCCTBA, CTPEMJIEHHE MpPOSBIIATH
Ka4decTBa TBOPUYECKON JIMUHOCTH;

S5) ¢usuuyeckoro BocnuTaHusi, (POPMHPOBAHMS  KYJbTYPbl 3A0POBbSI H
3MOLMOHAJBHOIO 0J1Ar0NOoJIyYHsI:

MOHVMAaHKE U Peaiu3alis 3J0pOBOro 1 Oe3omacHoro odpasa JKu3HH (3J0pOBOE MUTAHHE,
COOMIOIEHNe TUTHEHNYECKUX TPABWII M HOPM, COAJaHCHPOBAHHBIA PEKUM 3aHATUH U OTIBIXA,
peryisipHas (u3HuecKash aKTUBHOCTb), OEpEKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOILIEHUS K COOCTBEHHOMY (PHU3UUECKOMY H IICUXUIECKOMY 37IOPOBBIO;

NOHMMAaHHE LEHHOCTH TNPAaBUJ WHIWBUAYAIBHOTO MW KOJUIGKTUBHOTO 0O€301acHOro
MOBENIEHUS B CUTYALUAX, YTPOXKAIOLINUX 30POBBIO U XKU3HU JIIOJEH,

OCO3HAHHE TMOCIENCTBUI M HENPHUSTHS BPENHBIX NPUBbIUEK (YHOTPEOJICHUS alKOroJs,
HApKOTHKOB, KypEeHHs);

6) TPyAOBOIro BOCTIMTAHHUS:

TOTOBHOCTB K TPYZY, OCO3HAHHE LIEHHOCTH MacTePCTBa, TPyAOIro0ue;

TFOTOBHOCTb K aKTUBHOH AEATEIbHOCTU TEXHOJIOTMYECKOHN U COLIMAIbHOM HaIllpaBJIeHHOCTH,
CHOCOOHOCTP  MHHLMUPOBATh, IUIAHUPOBATb W CAMOCTOSITENIBHO  BBIMOJIHATH — TaKYIO
NesITeNIbHOCTD;

UHTEpPEeC K Pa3JuYHbIM chepam mpodecCHOHANBHON AesITeIbHOCTH, YMEHHE COBEPINATh
OCO3HaHHBIHN BBIOOP Oynyeit mpodeccun u pearn3oBbIBaTh COOCTBEHHbIE KIM3HEHHBIE IJIaHBL,

TOTOBHOCTb M CHOCOOHOCTh K OOPa30BaHUIO U CaMOOOpPA30BAHMIO HA MPOTSDKEHUH BCEH
JKU3HU;



7) 3K0JI0rH4eCKOro BOCIIUTAHUSA:

SKOJIOTMYECKH Lieieco00pa3Hoe OTHOLIEHNE K MPUPOJe KaK UCTOYHHKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAHUA,

MOBBIIIEHUE YPOBHS 3KOJOIMYECKOW KYJNbTYPBL NPUOOpETEHHE OIbITa IJIAHUPOBAHUS
MOCTYITKOB M OLIEHKH UX BO3MOJKHBIX IMOCIENCTBUI TSI OKPY KArOIIeH Cpensbl;

OCO3HaHHE INI0OATBHOTO XapakTepa SKOJOrHYECKHX MPOOIeM U MyTeH X PeLIeHNs,

crocOOHOCTh MCIIONIb30BaTh MPHOOpETaeMble IPU U3YUEHHH OMOJIOTHH 3HAHUS M YMEHUS
NpU pPELIeHUH MpoOsieM, CBS3aHHBIX C PAIMOHAIBHBIM IPUPOAOTIOIB30BaHUEM (COOMOAEeHNE
NPaBUJI TOBENEHHsS] B TPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHE PABHOBECHs B SKOCHCTEMAX,
OXpaHy BUIOB, SKOCUCTeM, OHochepsi);

AKTUBHOE HENPUATHE NEHCTBHI, MPHHOCSLINX Bpeln OKpYy)KaolLled NpPUPOAHOHN cpene,
yMEHHE MPOTHO3UPOBAaTh HEOJArONPUSTHBIE SKOJIOTMYECKHE IMOCIENCTBUS NMPEANPUHUMAEMbBIX
JOEHCTBUN U NPENOTBPALLATD UX,

HAJIMYME PA3BUTOTO HKOJIOTHYECKOTO MBILIUIEHHS, 3KOJIOTHYECKOH KyJbTYpPbI, OIBITA
OEATEIbHOCTH OSKOJIOTUYECKOH  HANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCSI HMH B
NIO3HABATENBHON, KOMMYHHKATHUBHOH W COLMAJBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPAKTUYECKOH eSTeNIbHOCTH SKOJIOTUYECKOH HANPaBICHHOCTH,

8) HeHHOCTH HAYYHOr 0 MO3HAHMA:

c(pOPMHUPOBAHHOCTb MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHsI Haykd ¢ OOLIECTBEHHOW TPAKTHUKH, OCHOBAHHOTO HA JHAJIOTe KYJIBTYp,
CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM U YMTATEIILCKON KYJIBTYPBI KaK CPECTBA B3AMMOACHCTBUS
MEXKY JIFOJIbMU U MO3HAHUS MUPA,;

NOHMMaHue crnenudukn OMOJOrMM Kak HAyKd, OCO3HaHHA €€ posd B (POPMHPOBAHUU
PALMOHAIBHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH LIEJIOCTHOTO NPEACTABICHUS 00 OKpYIKaromemM
MHUpE KaK O eIOWHCTBE NPHUPOABI, UeNOBeKa U OO0IecTBa, B TO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U PelIeHNH POoOIeM COXPAHEHHUS IPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTU OHOJIOTHH JJIsl COBPEMEHHOM LIMBIJIM3ALMH: OOeCTIeYeHHUs
HOBOT'O YPOBHSI Pa3BUTHSl MEIOHMLMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX
pewmarb pecypcHble poOIeMbl pa3BUTHS YEJIOBEUECTBA, TIOMCKA MyTell BBIXOAA U3 II00ATbHBIX
SKOJIOTMYECKHX NPoOsieM U o0ecredeHus mepexoaa K yCTOMYUBOMY Pa3BUTHIO, PAllMOHAIBHOMY
UCTIOJIb30BAHUIO TIPUPOAHBIX PECYPCOB M (POPMHUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HU,

3aMHTEPECOBAHHOCTD B MOJYYEHUH OMOJOTMYECKHX 3HAHUH B LEJSIX MOBBIMICHUS OOLIei
KyJbTYPBl, €CTECTBEHHO-HAyYHOH TIPAMOTHOCTH, KAaK COCTABHOM 4YacTH (PyHKIMOHAJIBHOU
rpaMOTHOCTH oOyUaromuxcsi, GopMUpPyeMOi pu U3y4eHUH OUOJIOTHY,

NOHMMAaHHE CYIIHOCTH METOJOB TMO3HAHMs, HCIOJB3yeMbIX B E€CTECTBEHHBIX HAyKax,
CHOCOOHOCTH HCNOJB30BaTh MMOJydaeMble 3HAHUS [UIA aHAIM3a W OOBSCHEHMS SIBJICHHI
OKPY’KArOIIEero MHpa U MPOHCXOISIUX B HEM H3MEHEHMH, yYMEHHE nenaTb OOOCHOBaHHbBIE
3aKJIIOYEHHsT HAa OCHOBE HAy4YHBIX (PAKTOB M HMMEIOLIUXCSl JAHHBIX C LEJNbI0 MOJy4eHUs
IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OHMOJIOTMYECKHE 3HAHUSA MUl PELICHHUs
npoOJIeM B peasbHbIX KU3HEHHBIX CUTYALHSIX;

OCO3HAHME LIEHHOCTH HAayYHOW NeSTeJIbHOCTH, TOTOBHOCTb OCYIIECTBISITH MPOEKTHYIO H
UCCIIEIOBATENBCKYIO AEATENbHOCTh HHANBUAYAIBHO H B TPYIIIIE,



TOTOBHOCTh M CIIOCOOHOCTb K HENPEPhIBHOMY OOpa3OBaHHIO M CaMOOOPa30OBAHUIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAHUM 10 OHOJOTMM B COOTBETCTBHM C JKA3HEHHBIMH
NOTPeOHOCTSIMIL.

METANPEAMETHBIE PE3YJIbTATHI

MertanpenMeTHble pe3yibTaThl OCBOSHUs y4eOHOro mpenmera «bHONOTHsS» BKIFOYAIOT:
3HaYuUMble Ui (OPMHUPOBAHUS MHPOBO33PEHHS]  OOYHAIOIIMXCS  MEXIUCLUILUTUHAPHBIE
(MexmpenMeTHeIe) OO eHayYHbIE TIOHATHUS, OTPAKAIOLINE LEJTOCTHOCTh HAYYHOH KapTHHBI MUPa
U cnenn(pUKy METOJOB MO3HAHMS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHS,
SIBJIEHUE, TPOLIECC, CHUCTeMa, HAy4HbId (PaKkT, MPUHLUI, TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIEAOBaHUE, HAOIMIONEHUE, W3MEPEeHHe, HKCIEPUMEHT U [IPYyruX), YHUBEPCAJIbHBIC
yueOHble IeHCTBUs (MO3HABATENbHbIE, KOMMYHUKATUBHBIE, PETYJISATUBHBIE), 0OECIeUnBarOLINe
¢dopmupoBanre (PyHKIMOHAIPHOW IPAMOTHOCTH M COLMAIBHOW KOMIETEHIMH OOYyHYaroIUXCH,
CIIOCOOHOCTD oOy4aromuxcs HCIIOJIB30BATh OCBOCHHBIE MEKIUCIUTIIIMHAPHBIE,
MHUPOBO33PEHYECKNE 3HAHUS U YHHBEpPCAJbHbIE ydeOHbIE NEHCTBUS B IIO3HABATEIBHON U
COLMAJIbHOM MPAKTUKE.

MertanpenMeTHble Pe3yJbTaThl OCBOCHHUS MPOrpaMMBbI cpenHero oOmero o0pa3oBaHuUs
JOJDKHBI OTPAXKATh!

OsnaneHne yHHUBEpPCANBHBIMY Y4e0HBIMH MO3HABATEIbHBIMH 1eHCTBHSIMH:

1) 6a3oBble JJorHYecKUe AeHCTBHS:

CaMOCTOATENBbHO (OPMYJIUPOBATh M AKTYAJU3UPOBATH MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTOJIB30BaTh IPH OCBOCHMH 3HAHUH NPUEMBI JIOTHYECKOrO MBIIJICHNsT (aHAIN3a,
CHHTE3a, CpaBHEHMs, Kiaccupukanmu, OOOOIIEHHs), pPacCKpbIBATh CMBICT OHOJOTHYECKHX
NOHATHUH (BBIIENATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABINBATD CBS3H C APYTMMHU NOHATHSIMH);

OTIPEeNEeNATh LENH ACATENbHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPHUH UX JOCTHXKECHHS,
COOTHOCHUTD PE3YJIbTAThl ACATEIBHOCTU C MOCTABJICHHBIMH LIEJISIMU,

UCTIOJIB30BaTh OWOJIOTHUECKUE TMOHATUS 111 OOBSICHEHUS (aKTOB M SIBICHHH >KMBOH
MIPUPOIBL;

CTPOUTh JIOTUYECKHE PACCY)KOEHHUs (WHIYKTUBHBIE, MIEOYKTUBHbIE, IO aHAJOTHH),
BBISIBJIAT 3aKOHOMEPHOCTH U MPOTHBOPEUUS B PACCMATPUBAEMBIX SIBJICHHSIX, (HOPMYIHPOBATH
BBIBOJIbI M 3aKJIFOYEHUS,

NPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JJISl MPEACTABICHHS CYIIECTBEHHBIX CBSI3EH U
OTHOIIEHUH B HM3y4aeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TakXKe MPOTHBOPEUYHMH Pa3HOIo poja,
BBISIBJICHHBIX B PA3JINYHBIX HHPOPMAILIIOHHBIX HCTOYHHKAX,

pa3pabaThIBaTh IJIAH PELISHHUs MPOOIEMBI C YIETOM aHAIN3a UMEIOIINXCS MAaTePHAIbHbBIX
U HEMAaTEPUAJIBHBIX PECYPCOB,;

BHOCHUTb KOPPEKTHBBI B IESTEIHHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIBTATOB LIEISM,
OLICHUBATb PUCKH MMOCIIEACTBUHN NESTEIbHOCTH;

KOOPAMHUPOBaTb W BBINOJHATH pPadOTy B YCIOBHSX PEATbHOTO, BHUPTYAJIBHOTO U
KOMOWHHPOBAHHOTO B3aUMOIEHCTBUS,

Pa3BUBATh KPEATHBHOE MBILIICHNE TPU PELICHUH )KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE 1eHCTBUS:



BJIAJIETh HaBBIKAMU y4eOHO-MCCIENOBATEIbCKON U MPOEKTHOW NEATENIbHOCTH, HaBBIKAMHU
paspernieHus: nmpodseM, CocOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATENILHOMY TMOUCKY METOJOB
peLIeHHsI MPaKTHYECKUX 3a/1a4, TPUMEHEHHIO PA3JINYHbIX METO/IOB TIO3HAHUS,

UCTIOJIB30BATh PA3JIMYHbIE BHIBl ACATEIBHOCTH MO TOJYYSHHIO HOBOTO 3HAHMS, €ro
UHTEPIpPETalny, NPeoOpasOBaHUIO M MPUMEHEHHIO B YUeOHBIX CHUTYaLHMsIX, B TOM YHCJE IPH
CO3/1aHUM y4eOHBIX M COLMAJIbHBIX MIPOEKTOB,;

(dbopMUpPOBaTh HAYYHBIH THUI MBILUICHHS, BIaJeTh HAYYHON TEPMHUHOJOTHEH, KIIFIOYEBBIMU
MOHATUSIMH M METOAAMU,

CTaBUTh W (POPMYJUPOBATH COOCTBEHHBIC 3a7a4u B OOpPA30BATENBHON NEATEIBHOCTH U
JKU3HEHHBIX CHTYaLlUsX;

BBISIBJIATD TIPUYMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJlM3HpPOBATh 3a7ady, BBIABUTATH
THIOTE3y €€ pELIeHHs, HaXOOUTb AapTyMEHThI Ui JOKa3aTeNbCTBA CBOMUX YTBEPIKOCHUH,
3a1aBaTh MapaMeTPbl U KPUTEPHH PELICHNUS,

aHATM3UPOBATh TMOJIyYEHHbIE B XOA€ pELICHUs 3aJadd  Pe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JJOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHNE B HOBBIX yCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYalLUsIM, OL€HUBATh PHOOPETEHHBII OTBIT,

OCYILIECTBIISATh IIEJICHANPABJICHHBIA TOUCK IMMEPEHOCAa CPEACTB U CIIOCOOOB HEWCTBUS B
po(hecCHOHANTBHYIO Cpeny,;

yMeTb TMEPEeHOCHTh 3HAaHWs B IIO3HABATENBHYID M  MPAKTHYECKYH0  objactu
KU3HEIEATENIbHOCTH,

yMETb HHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUraTh HOBBIE HIEH, MpEaraTb OPUTHHAJIBHBIE TOAXOAbl U PELICHHs, CTABUThb
npoOIeMBbl U 3371a49H, TOMYCKAIOLINE aJIbTE€PHATUBHBIC PELICHHUS.

3) pabora ¢ nungopmanmeii:

OpPHUEHTHPOBATHCS B PA3JIMYHBIX HUCTOYHMKAX HHpopManmu (Tekcre yuyeOHoro mocodus,
HAYYHO-TIONYJIIPHON JITEpaType, OHOJIOTHYECKUX CIOBAPSAX M CIIPABOYHHMKAX, KOMITBIOTEPHBIX
0azax naHHbIX, B VIHTEpHETE), aHANIM3UPOBATh WHPOPMALMIO pa3IMYHBIX BUAOB U (QopMm
NPEACTaBICHUS, KPUTUYECKU OLIEHUBATh €€ TOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dbopMyIHpOBaTh 3apPOChl W TPUMEHATh Pa3UYHBIE METOAbl TPH TIOMCKE W OTOOpe
Oronornveckoi nHpopMalnu, HeOOXOIUMOM JJIsl BBITOJTHEHUST Y4eOHBIX 3a71a4,

npuoOpeTaTb OMBIT MCIOJB30BAHUA HH(YOPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHIA,
COBEPIIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM,

CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (OpPMY TIpeACTaBiICHUS OHUOJOTHYECKON
uHpopmauuu (CxeMbl, rpapuKy, TUArpaMMbl, TAOIHULIbI, PUCYHKU U IPYTOE);

UCIIOJIb30BAaTh HAYYHBIH S3BIK B Ka4eCTBE CPEACTBA MpH padoTe ¢ OHOJOrH4ecKoin
uHpopMaLUel: TPUMEHITh XUMHUYEeCKHe, (PU3NYeCKHe M MaTeMaTUYeCKHe 3HAKM U CHMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKJATYPY, WCIONB30BaTh M MPEOOPa3OBBIBATE 3HAKOBO-
CHUMBOJIMUECKUE CPENCTBA HATJISAHOCTH,

BJANETh HABbIKAMH pAaCMO3HABaHMA M 3aMHUThl WHpOpMANMK, HHOOPMALTHOHHON
0€30MacHOCTH JTMYHOCTH.

OBnaneHne yHHBEpPCANbHBIMI KOMMYHHKATHBHBIMH JeHCTBHSAMH:

1) oOmeHue:

OCYILIECTBJISATh KOMMYHHKALIUK BO BCeX cepax KM3HH, aKTUBHO Y4aCTBOBATh B JUAJIOTE
WIA UCKYCCUU MO CYLIECTBY OOCY)KIaeMOH TeMbl (YMEHHE 3a1aBaTh BOIMPOCHI, BBICKAa3bIBAThH
CYXXIIEHUs] OTHOCHTENBHO BBINOJHEHUs TMpejlaraéMoil 3ajadd, YYUTBIBATD HWHTEPECHl U
COTJIACOBAHHOCTD MO3MLMH IPYrUX YHACTHUKOB AMAJIOTa UM AUCKYCCHUN),



pacrio3HaBaTh HeBepOallbHBIE CpencTBa OOIICHMs, NOHMUMATh 3HAYEHHUE COLMAJIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(IMKTHBIX CUTYalUH, YMETh CMATYaTh KOH(PJIUKTHI U
BECTHU IIEPErOBOPHI;

BJIAJETh PA3JIMYHBIMH CIIOCOOaMM OOIIEHHs] U B3aUMOJIEHCTBHS, MOHHUMATh HAMEPEHHS
APYTUX JIEONEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeIHUKY U B KOPPEKTHOH (opme
(bopMyIHPOBATH CBOM BO3PAKEHHUS,

pPa3BEPHYTO U JIOTUYHO M3J1araTb CBOK TOUYKY 3PEHHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) coBMeCTHAA AesITeJIbHOCTD:

MOHMMAaTh M UCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW U MHAMBHIAYAJIbHOH pabOTHI mpH
peweHnn OHONIOTHYecKol MpoOiIeMbl, 0OOCHOBBIBATH HEOOXOAMMOCTb MPUMEHEHHS IPYIIIOBBIX
¢dbopM B3aUMOAEHCTBUS NPHU peIIeHNH Y4eOHOH 3a1auy;

BbIOMPATh TEMATUKy M METOABl COBMECTHBIX HEHCTBUH C Y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO UJieHa KOJUIEKTHBA,

NPUHUMATh LEJIM COBMECTHON JESITEebHOCTH, OPraHU30BbIBATH U KOOPAHWHHUPOBATH
JNEHCTBHs MO €€ NOCTWKEHUIO. COCTABJIATH IUIAH JEHCTBUH, PACHPENeNsaTb pPOJH C y4ETOM
MHEHHH Y4aCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOH padoThI,

OLICHMBATh Ka4€CTBO CBOETO BKJIA/IA M KAKIOTO YYACTHHKA KOMaHIbI B 00Ul pe3ynpTar
1o pa3pabOTaHHBIM KPUTEPUSIM,

npeajiaraTb HOBbIE IMPOEKTHI, OLEHMBATh HAEU C IMO3ULUH HOBU3HBI, OPUIHHAJIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH,

OCYILECTBJATh IO3UTHBHOE CTPATErHM4ecKOe IIOBEIEHHE B pPAa3JIMUHBIX CHUTYyalLUsX,
NPOSIBJIATH TBOPUECTBO U BOOOpakeHHE, ObITh MHULIUATHBHBIM.

OBnageHue yHHBepCAJNbHBIMH PeryJISITUBHBIMH JeHCTBUSIMU:

1) camoopranusanusi:

UCTIOJIB30BaTh OWOJIOTHYECKUE 3HAHUS Ui BBIABICHHA NpPOOJIeM U UX pELUICHHs B
JKU3HEHHBIX U YUeOHBIX CHUTYaLIUsX,

BbIOMPATh HA OCHOBE OMOJIOTHYECKHX 3HAHUM LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOHMX
NEeMCTBUSX U TMOCTYIKax MO OTHOLIEHUIO K JKMBON MPHUPOJZE, CBOEMY 3JI0POBBIO U 310POBbIO
OKPY’KaIOIIHX;

CaMOCTOATEIBHO OCYIIECTBIJIATh TO3HABATENLHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTb U (HOPMYyJIUPOBAaTh COOCTBEHHBIE 3adadyu B OOpa30BATENBHON MAEATENBHOCTH U
JKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELISHHs POOJIEMBI C YUETOM MMEIOLIUXCS] PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTEHU,

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM,

pacCLINPATH paMKH Y9€OHOTO NpeAMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHU,

JeNaTh OCO3HAHHBIN BBIOOP, aprYMEHTHPOBATD €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLICHUBATb NMPHOOPETEHHBIN OTIBIT,

cnocoOCcTBOBATh (POPMUPOBAHHIO U MPOSIBJIICHUIO ITUPOKOH 3PYAUIMH B Pa3HbIX 00JIaCTAX
3HAHUH, TIOCTOSHHO MOBBIIATH CBOH 00Pa30BaTENbHBINA U KYJIBTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

7laBaTb OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B IESITENBbHOCTb, OLIEHUBATH
COOTBETCTBHE PE3YJIbTATOB LIENSIM,



BJIAJIETh HABBIKAMH TIO3HABATEJILHON peIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX AEHCTBUI
U MBICJMTEJBHBIX MPOLIECCOB, UX PE3YJITATOB M OCHOBAHHH, HCIIOIB30BATh MPUEMBI pe(IIeKCHH
111 OLIEHKH CUTYalllH, BBIOOPA BEPHOTO PEIIEHUS,

YMETb OLIEHHBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PELISHUS [10 UX CHHXKEHUIO,

MIPUHUMATh MOTHBbI U apTyMEHTbI APYTUX MPU aHaJIN3€ Pe3yJIbTaTOB JeATEIbHOCTH,

3) npuHsATHE ce0s M APYrux:

NpUHUMATD cebsl, TOHUMAst CBOM HENOCTATKH U IOCTOMHCTBA,

MIPUHUMATh MOTHBbI U apTyMEHTbI APYTUX MPU aHAJIN3€ PE3yJbTaTOB JeATEIbHOCTH,

NPU3HABATH CBOE MPABO U MPABO APYTHX HA OIIHOKH;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MHP C MO3ULMH APYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

IIpenmernble pe3ynbraThl ocBoeHUs nporpamMmel COO no O6uonoruu Ha 6a30BOM YpOBHE
BKJIFOYAIOT crieruduueckue st yueOHoro npenmera «buonorus» HaydHble 3HAHHS, YMEHUS U
crocoObl JeMCTBUH MO OCBOEHHIO, WHTEPIpPETalMu U MNpeoOpa3oBaHUIO 3HAHHWH, BHABI
JESATEIBHOCTH TI0 TMOJIyYEeHHI0O HOBOTO 3HAHUS M MPUMEHEHHWIO 3HAHUH B Pa3IM4HBIX Y4eOHBIX
CHUTyalMsIX, a TaKKe€ B pPEaJbHBIX JKU3HEHHBIX CHTYalMsX, CBS3aHHBIX C Owuojorued. B
porpaMMe MPeaMETHBIE PE3YNIbTAThI MPEICTABJIEHBI MO roAaM OOyYEeHHUSI.

[IpenmerHble pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» ¢ 10 kiacce
JOJIKHBI OTPAXKATD!

c(pOpMHUPOBAHHOCTb 3HAHUI O MeCT€ U POJIM OHMOJIOTHH B CHUCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (POPMHPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MHUpa U
HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHICKHIX U 3apYOEKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKA IS PELICHHS JKIU3HEHHBIX 337124,

YMEHHE PACKPBIBATH COAEp KaHHEe OMOJIOTMUYECKUX TEPMUHOB U MOHSITHH: )KH3Hb, KIIETKA,
opranu3M, Mertabonmm3sm (0OMEH BemIeCTB W MPEeBpallleHue 3HEPruH), TrOMeocTa3
(camoperynsnusi), ypOBHEBas  OpraHU3alUsl JKUBBIX  CHCTEM, CaMOBOCIIPOM3BEIEHHUE
(penpoaykumst), HACIENCTBEHHOCTb, I3MEHUYHUBOCTD, POCT U Pa3BUTHE;

yMEHHE Hu3JlaraTb OHMOJIOTHYECKHE TeopHH (KJIETOUYHAs, XPOMOCOMHAs, MyTallMOHHas,
LEHTPaJIbHAasl I0TMa MOJIEKYJsipHO# Omosorun), 3akonbel (I. Mennens, T. Moprana, H W
Basunosa) u yaeHus (0 LeHTpax MHOroOOpasus U MPOUCXOXKICHHS KyJIbTYpHBIX pacteHuit H. .
Baswunosa), onpenensTe rpaHULbl IX TPUMEHUMOCTH K JKUBBIM CHCTEMaM,;

yMEHHE BJIAAECTh METOJAMH HAyYHOTO MO3HAHUS B OMOJIOrMU: HAONIOJEHHE M ONHCAHHE
JKUBBIX CHCTEM, TPOLIECCOB M SIBJICHHH, OpraHM3alMs H TPOBENCHHE OHOJOTHYECKOro
SKCIIEPUMEHTA, BBIIBU)KEHUE TUIIOTE3bl, BBIABJIEHHE 3aBUCUMOCTH MEXIY HCCIeNyeMbIMU
BEIMYMHAMHY, OOBSCHEHHE TOJYYEHHBIX pPE3YJIbTATOB, HCIOJIb30BAHHBIX HAYYHBIX IOHITHI,
TEOPUH U 3aKOHOB, YMEHHE JIeNaTh BbIBO/IbI HA OCHOBAHUU MOJY4YE€HHbIX PE3YJIbTAaTOB;

yMEHHE BbIAEIATh CYLIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT U 3YKapHOT,
OJTHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX OPraHMU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEIECTB U
NPEBpAIeHs] SHEPTUU B KIETKe, (POTOCHHTE3a, MIACTUYECKOTO U HHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHUTO03a, Mel03a, OIUIONIOTBOPEHUS, Pa3MHOXKEHUS, UHIUBUIYAIbHOIO Pa3BUTHUS
opraHu3Ma (OHTOreHe3),

yMEHHE NMPUMEHATh MOJYYECHHbIE 3HaHUA Uil OOBSICHEHUsI OHMOJIOTMYECKUX IMPOLIECCOB U
SIBJIEHUH, 111 IPUHATHS MPAKTHYECKUX PELICHUH B IIOBCEIHEBHOM XKU3HH C LIEJIbI0 O0eCTIeueHUs
0€30MacHOCTH CBOETO 3I0POBbs U 30POBBbSl OKPYKAIOLINX JIFOJEH, COONIONEHHs HOPM



IPaMOTHOTO TOBEINEHHs B OKpY)KArOIIed NPUPOTHONW Cpene, INMOHMMaHHE HEOOXOAUMOCTH
UCTIOJIb30BAHUS TOCTIKEHUH COBPEMEHHOW OHMOJIOTMH M OMOTEXHOJIOTHH U PalMOHAIBHOTO
NPUPOAOTIONB30BAHNS,

YMEHHE pellaTh 3JEMEHTapHble TEeHEeTHUYeCKHE 3aJayd Ha MOHO- W JTUTHOpUAHOE
CKpELINBAaHKE, CLEIUICHHOE HACJIEIOBaHHIE, COCTABIIATh CXEMbl MOHOTHOPHUAHOTO CKPEIIMBAHUS
111 IPEACKA3aHNs HACJIeIOBAHUS IPU3HAKOB Y OPraHHU3MOB,

YMEHHE BBINOJNHATD JIA0OPATOPHBIE W TpaKTH4ecKue paboTel, cOOMIONaTh MpaBWiIa MpU
paboTe ¢ yueOHBIM U Ta0OPATOPHBIM OOOPYIOBAHUEM,

YMEHHE KPUTHUYECKH OLIEHMBATH M HMHTEPIPETUPOBATH HMHPOPMALNIO OHOJOTHYECKOrO
COIEp KaHMsA, BKIFOUAIOLIYIO IICEBAOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHHUKOB (CperncTBa
MaccoBO MH(OPMALH, HAYYHO-TIONYJIPHBIE MaTePHAIIbI), STUYECKHE ACTIEKThl COBPEMEHHBIX
UCCIIEIOBAaHUI B OMOJNIOTHH, MEAULINHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE U YCTHBIE CcooOmeHus, o0o0mas
Ononornyeckyro HHGPOPMAIMIO M3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN anmnapaT OHOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOEHUs yudeOHoro mnpeamera «buonorus» 6 11 kiacce
JOJDKHBI OTPAKATh!

cpOpMHUPOBAHHOCTb 3HAHUI O MeCT€ U POJIM OHOJIOTHH B CHUCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (D)OPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MHUpa U
HAY4YHOTO MHPOBO33PEHHUs], O BKJIAJE POCCHUICKHIX U 3apYOEKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
Ouonoruu, PyHKIMOHAIBHONW T'PAMOTHOCTH YeJIOBEKA ISl PELICHUs )KU3HEHHBIX 3a/1ad,;

YMEHHE PACKPBIBAThH COAEPKaHNE OMOJIOTHUECKUX TEPMUHOB M MOHATUH: BUJI, TIOIYJISIIINA,
reHo(OHA, OBOJIONMS, JBUXKYIIHE CHUJbI  ((paKTOpPBI) SBOJIONUH, MPUCIOCOOICHHOCTh
OpPraHu3MOB, BHUJ000OpPa30BaHUE, JKOJOTHYECKHE (AKTOPBL, SKOCHUCTEMA, MPOIYLEHTBHI,
KOHCYMEHTBI, PeIYLIEHTHI, LIEMH MUTAHMsL, SKOJIOTMYecKast MipaMuza, OrnoreoneHos, ouocdepa,;

yMEHHE u3JaraTb OuoJormueckue Tteopun (3BomroumoHHass Tteopusi Y. [lapBuHa,
CHHTETUYECKAs! TEOPHsI SBOJIIOLINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apozsiiieBoro cxonacrsa K. M.
bapa, yepenoBanusl riaBHbIX HampasieHuil u myteil ssomonuu A. H. Ceseprosa, yueHust O
ouoctepe B. M. BepHaackoro), onpenensiTh rpaHULIbI X TPUMEHUMOCTH K KHBBIM CUCTEMaM;

yMEHHE BJIAAECTh METOJaMH HAYYHOTO IMO3HAHUS B OMOJIOrMU: HAONIOJEHHE M ONHCAHHE
JKUBBIX CHCTEM, TNPOLECCOB M SIBJICHUH, OpraHM3auus M MPOBEACHHE OHOJOrMYECKOro
SKCMEPUMEHTA, BBIABIDKEHHE THIIOTE3bI, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIeAyEeMbIMU
BEJIMYMHAMHY, OOBSICHEHHE TOJyYEHHBIX PE3YJIbTATOB, HCIIOJb30BAHHBIX HAyYHBIX ITOHSTHI,
TEOPHUH M 3aKOHOB, YMEHHE AEJaTh BHIBOJbI HA OCHOBAaHUU MOJYUEHHBIX PE3YyJIbTATOB,

YMEHHE BBIACISATh CYLIECTBEHHBIC MPU3HAKH CTPOCHUS OHOJIOTHYECKHUX OOBEKTOB: BHIOB,
NOMYJISIUHA, TMPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOrEOLEHO30B U 3KOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACJIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOro  0OTOOpa,
BHU000Pa30BaHUs, MPHUCIIOCOOIEHHOCTH OPTaHU3MOB, AEHCTBHS SKOJOTMYECKHX (PAKTOPOB Ha
OpPraHU3MBbl, TIEPEHOCA BEIIECTB U IMOTOKA SHEPTHH B HKOCHCTEMAX, aHTPOIIOr€HHBIX W3MEHEHHI
B 5KOCHUCTEMax CBOEH MECTHOCTH, KPYroBOPOTa BEIECTB U OHWOr€OXMMUYECKHX IHKJIOB B
ouochepe;

yMEHHE NMPUMEHATh MOJYYEeHHbIE 3HAHUS Uil OOBSICHEHUs OMOJIOTMYECKUX IPOLIECCOB U
SIBJICHUH, 11 IPUHATHS MPAKTUYECKUX PELICHUH B MOBCEIHEBHON )KU3HU C LIEJIbI0 00eCTIeUeHHSI
0e30MacHOCTH CBOETO 3I0POBbs U 30POBBbSl OKPYKAIOLINX JIFOJEH, COONIONEHHs HOPM
IPAaMOTHOTO TOBEIEHHS B OKpPY)KAlOIIed MNPUPOJHONW Cpene, IMOHMMaHHE HEOOXOAUMOCTH



UCTIOJIb30BaHUS TOCTIKEHUH COBPEMEHHOM Oounonoruu st PaLMOHAIBHOTO
NPUPOAOTIONB30BAHNS,

YMEHHE pelIaTh 3JIEMEHTapHbIE OWOJIOTHUECKHE 3a/1a4M, COCTaBJSITb CXEMBI IMEPEeHOCa
BEIIIECTB M SHEPTHH B SKOCUCTEMAaX (1IeTH MUTAHUS]);

YMEHHE BBINOJHATH JTA0OPATOPHBIE U MPAKTUYECKHE paboThl, COOMONATh MpaBwiIa MpU
paboTe ¢ yueOHBIM U Ta0OPATOPHBIM OOOPYIOBAHUEM,

YMEHHE KPUTHUYECKH OLEHMBATh M HMHTEPIIPETUPOBATH HMH(POPMALNIO OHOJOTHYECKOTO
COZIEpKaHMA, BKIFOUAIOLIYIO IICEBAOHAYYHBbIC 3HAHUS W3 PA3JIMYHBIX HCTOYHHUKOB (CpencTBa
MaccoBOW WH(pOpMALMK, HAYYHO-TIOMYJSIPHbIE MAaTepHaNbl), PacCMaTPUBATh TIJIOOAIbHBIE
SKOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
TIO3ULIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE U YCTHBIE CoOOmeHus, o0o0mas
Ononornyeckyro HHGPOPMAIMIO M3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN anmnapaT OHOJOTHH.

Cnoco0bl OLIeHKH JOCTHKEHUS YYAIIUMICS MJIAHNPYEMbIX Pe3yJIbTATOB

KomrmuiekcHbIii MOAXOA K OLEHHUBAHUIO MPEANOJiaraeT MCIOJIb30BAHUE BO B3AHMOCBS3H €r0
pa3HoOOpa3HBIX BUAOB U GOpM.

K BugaM  BHYTPHUIUKOJABHOTO  OLICHUBAHUS  MNPEAMETHBIX  pPE3YJbTaTOB  OCBOCHMSA
00pa3oBaTEeNbHBIX MPOrPAMM, Pa3BEPTHIBAEMBIX 10 TIepuoaaM 00yUeHUs, OTHOCSATCS:

— CTapTOBasi MUATHOCTHKA, HANpPaBJICHHAas HAa OLEHKY OOIIedl TOTOBHOCTH OOYHYAOLINXCS K
0Oy4eHHIO HA TaHHOM ypPOBHE 00pa30BaHus,

— TeKyllee OLEHHUBAHHE, OTpPaXkarollee WHANBHUAYaJbHOE NPOABIDKEHHE OOYdYaroIlerocsi B
OCBOEHHH IIPOTPaMMBbI yueOHOTO TIPEAMETa,

— TEMaTH4YECKOE OLICHUBAaHUE, HANpPABJICHHOE HAa BBIABICHHE M OLEHKY AOCTHXKECHUS
00pa3oBaTEeNbHBIX PE3YJIbTATOB, CBS3aHHBIX C H3YYEHHEM OTHENbHBIX TeM OO0pa3oBaTEeNbHON
MPOrpamMMBlI,



TEMATHYECKOE IINIAHUPOBAHUE
10 KJIACC

No

n/
n

KoanuecTBo 4acos

KonTtpoasn
HaumeHnoBaHue pa3aesioB ¥ TeM NPOrpaMMBbl

Bcero Hble
padoThI

IIpakTn
YyecKue
padoThI

buonorus kak Hayka

JKuBrble cucTeMbl U UX opraHu3alua

W[N] —

2

1
XHUMHUYECKUI COCTAB U CTPOEHUE KIIETKH 8 1

7

X(PISHGI[G;ITGJ’IBHOCTB KIJICTKH

Pa3mHOXkeHHE 1 UHANBUYAJIbHOE Pa3BUTHE
OpraHu3MOB

HacnencrBeHHOCTh U U3MEHYUBOCTD
OpraHu3MoB

Cenexuust opranu3moB. OCHOBBI
OMOTEXHOJIOTHU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34 2

11 KJIACC

No

n/n

KoanuecTBo 4acos

HaumeHoBaHue pa3fesioB U TeM

KonTtpoabHbie
NMPOrpamMMbl Bcero

padoThI

IIpakTn
YyecKue
padoThI

DBOJIFOLIMOHHAS OUOJIOTUS 9

BosHukHOBeHNE 1 Pa3BUTUE KU3HU

10 1
Ha 3emiie

Opraau3mMsl U OKpy:KarolIas cpena 5

Coo011ecTBa U SKOJOTHUYECKUE 10 ]
CUCTEMBI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34 2




KAJTEHOAPHO-TEMATUYECKOE INMJIAHNPOBAHWE 10 knacc

Ne
n/n

10

14

16

Tema ypoka

Bronoruns Kak Hayka 2
Mpasuna Tb bruonorus B cnucteme Hayk

MeTozbl NO3HaHMA XKNBOIN NPUPOAbI.
MpakTnyeckasa pa6ota Ne 1
«licnonb3oBaHve pasMYHbIX METOL0B Mpu
N3y4YeHUN B1ONOrNYECKMUX 0OBHEKTOB
YKuBble CUCTEMBI 1 UX OpraHun3aums

Buonorunyeckune cuctembl, MPOLECCHI Y UX
n3yyeHue

XVMUYECKUNIA COCTaB U CTPOEHME KNIETKM
XMMUYecKuii coctaB KeTkn. Boga u
MWHepasibHbIe CONN

Benkun. CoctaB 1 CTpoeHUe 6ekoB
PepMeHTbl — BMOMOTMYECKNE KaTan3aTopsbl.
JTabopaTtopHas paboTa Ne 1 «/13yyeHne
KaTa/IMTUYECKOW aKTUBHOCTU (hepMeHTOB (Ha
npyMepe amunasbl UK Katanasbl)»
Yrnesoabl. Jiunuapl

HyknenHoBble KACNOTbl. AT®

VicTopua n meToapbl N3y4eHUs KNETKU.
KnetoyHasa Teopusa

KneTka Kak Lie/IoCTHasa XXnBas cucteMa

CTpoeHue 3yKapnoTUYECKOW KNETKM.
JNabopaTopHasa paboTa Ne 2 «/3yyeHne
CTPOEHUS KNETOK PaCTEHUI, XXMBOTHbIX,
rpuboB 1 6akTepuii Nog MUKPOCKONOM Ha
rOTOBbIX MMUKpOMNpenaparax 1 Ux onmcaHme»
XKn3HepeaTenbHOCTb KNeTkn 7

OO6MeH BeLLecTB UM MeTabonmnsm
®dOoTOCUHTE3. XEeMOCUHTe3
DHepreTUYeCKnin 06MeH

KoHTponbHas paboTta Nel

YKM3HEHHbIN UMK KNETKU. [leneHune KneTku.
Mwuto3. JTabopaTopHasa paboTa Ne 3

«HabntoigHe MUTO3a B KNETKax KOHUMKa
KOpeLLKa NIyKa Ha roTOBbIX MUKpOMnpenapaTax»

BuocuHTe3 6enka. Peakums MaTpuyHOro
CUHTe3a

BCEro

Jata
no nnaHy

[ata no
(hakTy



17

19
20

21

22

23

24

25

26

27

28

29

30
3l

32

34

TpaHcnaumsa — 6uocuHTes benka 1

HekneTouHble )OPMbl XKN3HN — BUPYChI 1
Pa3MHOXKeHWE 1 MHAMBUAYaNbHOe pa3BUTME OpraHM3mMoB 4
dopMbl Pa3MHOXEHNS OPraHU3MOB 1
Melio3 1
O6pa3oBaHMe 1 pa3BUTKE NOMNOBbIX KETOK. 1

OnnopgoteopeHue. JlabopaTopHasa paboTta Ne
4 «3yyeHre CTPOEHMS NOMOBbLIX KNETOK Ha
FOTOBbIX MUKpOMpenapaTax»

VIHaMBMAyanbHOe pa3BuTue opraHn3moB 1
HacnencTBeHHOCTb M M3MEHUYMBOCTb OpPraHu3MoB 9
["'eHeTWKa — HayKa 0 Hac/efCTBEHHOCTN U 1
N3MEHYNBOCTYU

3aKOHOMEPHOCTY HacNeA0BaHNA NPU3HAKOB. 1
MoHornbpraHoe ckpeLlysaHune

OnrnépuaHoe ckpelmBaHme. 3aKoH 1

He3aBMUCMMOIro HacneaosaHAa NprU3HakoB

CuenneHHoe HacnefoBaHMe NPU3HAKOB. 1
JTabopaTtopHas paboTa Ne 5 «/13yueHne
pe3ynbTaToB MOHOrMOPUAHOIO U

ANTMOPUAHOTO CKPELLMBaHNA Y Ap030¢nbl Ha
FOTOBbIX MUKpOMpenapaTax»

['eHeTMKa nona. HacnepoBaHWe NPU3HaKOB, 1
CLieNJIEHHbIX C MO/I0M

M3meHuUnBOCTb. HeHacneacTeeHHas 1
N3MeHUMBOCTb. JlabopaTopHasa paboTa Ne 6.
3yyeHne MoanhnKaLMOHHON N3MEHUMBOCTH,
NOCTPOEHNe BapuaLMoOHHOIo paja u

BapMaLMOHHON KPUBOI»

HacnencteseHHad N3MEHUYMBOCTD. 1
JTabopaTtopHas paboTa Ne 7. «cAHanm3

MyTaunii y Ap030(nbl Ha FOTOBbIX
MUKponpenapaTax»

["eHeTMKa YenoBeka

KoHTponbHas paboTa N2
Cenekuus opraHnamoB. OCHOBbI GUOTEXHOIOMM

CeneKkuma Kak Hayka 1 npotecc 1

MeToAbl 1 AOCTUMXKEHWNSA CeNeKLMN PACTEHNIA 1 1
YXMBOTHbIX

bBroTexHonorna Kak otTpacnb Npon3BoACTBa 1



KANEHOAPHO-TEMATUNYECKOE MJAHMPOBAHUME 11 Knacc

n/n

10

14

16
17

19

Tema ypoka

3BO/OLMOHHAA bronorus 9
Mpasuna Tb 3BoMOUMA U METOAbI €6 N3YYeHUs

WcTopus pasBuTus npeacrasBneHnin 06
3BONOLMN

Mwkpoasontoums

Monynsaumsa Kak anemMeHTapHas eauHULA B1uaa 1
aBontoummn. JlabopatopHasa pabota Ne 1
«CpaBHeHWe BMA0B M0 MOPJO/IOrM4ecKoMy
KpUTEPUIO»

[BwxyLme cubl (3nemMeHTapHble (hakTopbl)
3BOMOLUM

EcTecTBeHHbIN 0TOOP M ero hopmbl

Pe3ynbTaTbl 3BOMKOLMN: NPUCNOCOBIEHHOCTb
OpraH13mMoB 1 BMA006pa3oBaHue.
Na6opaTtopHasa pa6oTta Ne 2 «OnucaHue
NpMCNoco6/1eHHOCTM OpraHM3ma 1 eé
OTHOCUTE/IbHOIO XapakTepa»

HanpaBneHus 1 NyT Makpo3BO/OLMM

HeobpaTnmocTb 3BONHOLUM
B03HMKHOBEHWE 1 Pa3BUTME XU3HU Ha 3emMuie

VicTopusa »Xn3HM Ha 3emsie U MeToAbl eé
N3yyeHns

MNOTe3bl MPOUCXOXAEHMNS XKM3HU Ha 3emrie
Pa3BnTME XM3HM Ha 3em/ie M0 3paM 1 Neprofam

OCHOBHbIe 3Tarbl 3BO/OLNN PaCTUTENBHOIO Y
YKMBOTHOro Mupa. MNpakTnyeckaa paborta Ne 1

«l13yyeHmne ncKkonaembIX OCTAaTKOB PACTEHWUIA U
YXMBOTHbIX B KOMNEKLUNAX>»

CoBpeMeHHas cucTeMa OpraHnM4eckoro mMupa
3BONIOLMSA Yenoseka (aHTPOMoreHes)
Aswxyuime cunbl (hakTopbl) aHTpoMNoreHesa
OCHOBHble CTaauu 3BONHOLMY YeroBeKa
Yenoseyeckue pacbl 1 NPUPOLHbIE afanTauum
yenioBeka

KoHTposbHas paboTta no teme «BO3HMKHOBEHME
N Pa3BUTUME XKMU3HWN Ha 3emne»

OpraHun3mbl 1 OKpY»KaroLLas cpefa )

BCEro

[

e

[ata no
niaHy

10

Jata no
(hakTy



20 JKO/I0rna Kak Hayka

21 Cpefibl 06UTaHMA 1 3KONOrMYeckme (hakTopsbl
AbroTnyeckme taktopbl. JlabopaTopHas
pabota Ne 3. «<Mopdonormnyeckmne 0Co6eHHOCTH

22 pacTeHWI 13 pasHbIX MECT 0OUTaHUS.
Nab6opatopHas paboTa Ne 4. «BnusHue ceeTa
Ha pPOCT ¥ pa3BUTMe YEPEHKOB KO/eyca»

23 BuoTtuyeckme haktopsl

JKONOTNYECKME XapaKTEPUCTUKNA NONYNALMUN.
MpakTnyeckas paboTa Ne 2 «IMoacuéT

24 NAOTHOCTW NONYNAUMIA pasHbIX BULOB

pacTeHun»

Coo6LecTBa 1 3KOMOTMYECKNE CUCTEMBI 10

25 CoobLecTBa opraHM3MoB — BUOLEHO3
26 JKONornyeckme cnucTeMbl (3KOCUCTEMBI)

OCHOBHbIe NokKasaTe/n 3KOCUCTEMBI. 1
27 3konorunyeckme nupamugsl. CBoCTBa

akocucteM. Cykueccus
28 MprpoaHbIE 9KOCUCTEMDI 1
29 AHTPONOreHHbIE IKOCUCTEMbI 1
30 Buocepa — rnobanbHas akocuctema 3emnm 1
31 3aKOHOMEPHOCTH CYLLIECTBOBaHMS Grochepsl 1
32 YenoseuecTBo B 6rochepe 3emnu 1
33 CocyuecTsoBaHme nNpupoabl 1 YenoBeyecTsa 1
3 KoHTponbHaa paboTa no Teme «CoobLyectsa u 1

9KO/10r'nM4eckKmne CNCTeMbI»

YYEBHO-METOANYECKOE OBECINEYEHNE OBPA3OBATE/IBHOI O NMPOLUECCA
OBA3ATEJIbHbIE YYEBHBLIE MATEPVAJIbI AN1A YUYEHNKA

YuebHuK «buonorus. 10 knacc (6a30Bblii ypoBeHb)» ABTOpbI: NMaceyHVK Bnagumup
Bacunbesny, KameHckunii AHfpein AnekcaHaposud, Py6uos AnekcaHap Muxaiinosuy u
apyrve. Mog pepakumein B. B. MaceuHrka. M3patenscTBo «lpocBeLLeHmes.

YuebHuK «buonorus. 11 knacc (6a3oBblil ypoBeHb)» ABTOpbI: NaceyHVK Bnagumup
BacunbeBny, KameHckunii AHgpein AnekcaHaposmd, Py6uos AnekcaHap Muxainosuy v apyrue.
Mopa pepakumein B. B. MaceuHnka. MN3aatenscTBo «poCcBeLLgHmE.



METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJA

buonorus. Obmast ouonorus. 10-11 kinaccel. Meronuueckoe nocobuey. 14 ABTOpSHI:
[Maceunuk Baamumup Bacunbesuy, [IBenos I'ne6 I'enHanpesny. 1 M3narenscTso:
[Ipoceemenne/poda. I'on uznanus: 2015.

«buonorust. buonornueckuii cucremsl U nponecchl. 10—11 knaccel. YriayOnéHHbIN ypOBEHb.
Meronuueckoe nocodue ans yuurens. @IOC». Asropbi: TepemoB AnekcaHap
Banentunosu4, llerpocoBa Penata ApmenakosHa. Kuura cogepxur MeToandeckue
PEKOMEHIALNH M0 OPraHU3ALUHN U NPOBEJICHUI0 YUeOHbIX 3aHATHII (YPOKOB,
Ja00pPATOPHBIX, MPAKTHYECKHUX PAdOT, IKCKYPCHIl, IPOEKTOB U HCCJIEA0BAHUIT) MO
omosiorun. B mocobum nyis1 ka0 TeMbl 0003HAYEHBI IUVIAHUPYEMbIe Pe3yJbTAThI
00y4YeHHUs] 1 OCHOBHBbIE BU/bI YUe0OHOH AeATeJIbHOCTH MKOJbHHKOB

ONUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

«Eannas xosiexkuus uugposbix o0pa3oBaTesibHBIX pecypcos». [lopran co3nan B paMkax
npoekTa «MuapopmaTuzanus cucremMsl 00pa3oBaHUsD MO MOPYUEHUI0O MUHHCTEPCTBA
oOpaszoBanus u Hayku Poccuiickoii @eneparun. 3nech CONEPIKUTCS HAOOP COBPEMEHHBIX
o0y4arImux CpeaCTB, NPeIHA3HAYEHHBIX AJIS PENOJaBAHMS PA3INYHbIX TUCIIUILINH.
«Ypok.P®». Pecypc mpenHasHayeH sl paOOTHUKOB IIKOJILHOTO, JOIIKOJIBHOTO U
JOTIOJIHUTEIIBHOTO 00pa30BaHMsl, a TAKXKE JUIsl BCEX CHEHUAINCTOB, 3aHUMAIOIIUXCS
00pa3oBaTENbHON U BOCITUTATENBHON NeSITeTbHOCTBIO.

«IlexcoBer». CaiiT MOJKHO Ha3BaTh NMEPCOHAIBHBIM MOMOIITHUKOM Tenarora. «Ilencoser» —
cpena B3aMMOTOAIEPIKKH, B3aUMOOLIEHKH U B3aMMOOOYYEHHS JIsl BCEX, KTO CBSI3aH C
MEeTaroTUKON, BOCIIUTAHUEM U Pa3BUTHEM J€TEH, OpraHu3alueii mporecca 00pa3oBaHusl.
«InternetUrok.ru». I[Topran — 310 OMOIMOTEKA BUIEOYPOKOB IO OCHOBHBIM MPEIMETaM
LIKOJIbHOM NMporpamMmsbl. 371€Ch YUUTEIb MOKET HAWTH TOTOBbIE MaTepUaJbl AJIs IPOBEACHUS
ypOKa, NOCIYyIIATh BUACOJIEKINH, & TAKXKE UCIOJIB30BAaTh TECTHI, TPEHAXKEPDI U KOHCIIEKTBHI.
«IlepBoe cenTsi0psi». M3narenpckuii 10M npejaraer negaroraM LIMPOKUIN CIEKTP OHNIANHH-
BO3MO>KHOCTEH, B TOM YHUCJIE NOCEIEHUE HHTEPHET-CEMUHAPOB, KYPCOB MOBBILICHUS
kBanudpukanuy, pecTuBaiel 1 OHIAIH-BBICTABOK.

«Poccuiickasi JIEKTPOHHAS MK0J1a». Ha rocymapcreerHHol odpa3oBaTesbHOM matdopme
MO>KHO HAMTH NOJIE3HbIE MaTePUaIIbI JUIsl IOATOTOBKU K YPOKaM B (popMaTe KOHCIIEKTOB,
BHUJICOJIEKLIUM, 3a/1a4 [JIs1 3aKPEIUICHUs MTOJyYE€HHBIX 3HAHUN U MPOBEPKU UX YCBOEHUS.
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