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IMNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHUYECKYIO OCHOBY IS
OTIpENIeTICHUS] TMOAX00B K (OPMHUPOBAHUIO COJACPKAHUS YydeOHOTO mMpeaMera
«buonoruss» coctaBwiIM: KoHUeNntyalibHble mnonoxenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IeJei, colepKaHusi, pe3yJbTaToB OOy4YeHHs U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MTOJIOKEHHS 00 OOIIUX LENIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHErO
obOmero oOpasoBanusi B Poccuiickoit denepanuu, a TakKe TMOJIOKEHUS O
cnenuduke OMONOTUH, €€ 3HaYCHUU B MMO3HAHUM KUBOW MPUPOJIBI U 00eCTIeueHUN
CYILIECTBOBAaHMS YesioBeuecKoro obmiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSM,
OMpeIeNICHbl OCHOBHBIC (DYHKIIUU MPOTPAMMBI IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 10 Owonoruu [aéT TPEACTABICHHE O IMeNsix, 00 oOmen
cTparerud OOydYeHHs, BOCIUTAHUS M Pa3BUTHS OOYyYalOIIUXCS CpEJCTBAMU
yueOHOro nmnpeamera «buonorus», omnpeaenser o00sA3aTeNbHOE MPEAMETHOE
colepKaHUe, €ro CTPYKTypy, paclpeaesieHhe Mo pas3ielaM M TeMma,
PEKOMEHYEMYIO IOCJIEI0BATEIBHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOIIMnXCS.

B mporpamme 10 OuONOrMH Tak)K€ YUYMTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOU
NEeSATENHbHOCTH/YUEOHBIX JEHCTBUNM OOYYalOIIMXCSd 10 OCBOCHHUIO COJCPKAHUS
OHMOJIOTUYECKOTO 00pa30BAHMSL.

B nporpamme no 6uonorun (10—-11 knaccel, 6a30BbI ypOBEHb) peaIn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HM3yYEHHHM OHOJOrMM, Ojarogaps 4eMy B HeW
MpPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopmMupoBaHEM €CTECTBEHHO-HAYYHOI0O  MHPOBO33PEHUS, LEHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJIOTUYECKOTO MBIILIEHUS, IPEICTABICHUNA O 3I0pPOBOM
oOpa3e XHU3HU U OEPEKHBIM OTHOILIEHHWEM K OKpPY’KalollleWd MPUPOIHON cpere.
[TosToMy Hapsiny ¢ U3ydeHHEM OOLIEOMOJIOTMYECKUX TEOPH, a TaKKe 3HaAHUU O
CTPOCHUU >KUBBIX CUCTEM PAa3HOTO PaHTa U CyIIHOCTH OCHOBHBIX IMPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe IO OMOJIOTHH YAEJICHO BHUMAHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsI PEIICHUS TIPUKIIAIHBIX 3a7a4, B
TOM 4YHuClie: TPOPUIAKTUKK HACJIEACTBEHHBIX 3a00JIeBaHUN YeIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKHU
11eJIECO00PAa3HOro TMOBEACHUS B OKpYyXKalollled NpUPOJHOM cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JAESTENBHOCTH 4YeJIOBeKa HAa COCTOSIHME MPUPOJHBIX U
HCKYCCTBEHHBIX PKOCUCTEM. Y CUJICHUE BHUMAaHUS K MPUKIIAJHONW HAIIPaBIECHHOCTH
y4ueOHoro npenmera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTBHIO OOECIIEUEHUS



YCJIOBUM JUISI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHus, KoOTOpasi Tpeanojaraer QopMupoBaHuE Yy  OO0ydaroImUXCs
CIIOCOOHOCTH aJanTUPOBATHCS K MW3MEHEHUSM JUHAMHYHO Pa3BUBAIOIIECTOCS
COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHE cpemHero oOmIero oO0pa3oBaHWsS 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaer (GopMUpOBaHUE y OOyYarOUIUXCS TPEICTABICHUNA O
HAy4YHOW KapTUHE MHUpa, pacIIUpsieT U 0000IIaeT 3HAHUS O KUBOW Tpupojie, eé
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOM OPraHU3allMM WU JBOJIOLHM, CO3MAET
yCIOBHUSI  JJIs:  TIO3HAHWS  3aKOHOB  JKUBOW  TMPUPOIBI,  (OPMHUPOBAHUS
(GyHKIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 3I0POBOTO W Oe3omacHoro obpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS], IEGHHOCTHOTO OTHOIIICHUS K KUBOUW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMONIOTHS UMEET TaKkKe JUIsl PEIICHUs] BOCIUTATEIbHbBIX U
pa3BUBAIOIINUX  3a7a4  CPEAHET0  OO0mero  0oOpa3oBaHUs,  COLUATU3AINH
oOyyaroruxcsi. M3yyenue Ouonoruu odecreuyrnBaeT ycloBUs AJisi (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX H  HWH(POPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET WHTErpalluyd OMOJIOTUYECKUX 3HAHUU C
MPEICTABIICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJOXKEHHS O TMpEeAHA3HAYECHUH Y4eOHOro mpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEACNICHUS TOIXOJ0B K OTOOpY u
CTPYKTYPUPOBAHUIO €ro COJICpXKaHUsl, MPEACTaBICHHOIO B MporpamMme Mo
OHOJIOTUH.

Ot60p conepkanusi yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMUHI KyJIbTypOCOOOpPAa3HOIO IMOAXO0Jd, B COOTBETCTBUU C
KOTOPBIM OO0y4aroluecs: JOJDKHBI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMBbIC IS
dbopmupoBaHus O0OIIEH KyJIbTYphbl, ONpPEACISIONINE aJeKBAaTHOE TOBEIACHUE
YyeJoBeKa B OKpY’Karolleld MPUPOAHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTHUYECKOU AesTebHOCTH. Ocoboe MECTO B ATOH CHCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJIEPKAHUs, KOTOPBIE CIIyKaT OCHOBOM /1Jisi (POPMUPOBAHUS
IPEACTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTMHE MuHpa U
[IEHHOCTHBIX  OPUEHTAlMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHU3aIUU
OHOJI0TrNYECKOro 00pa3OBaHMSL.

CtpyKTypupoBaHHE COAEpPKAHUS Y4EOHOTO MaTepuana B IporpaMme IO
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIIBHBIX OCOOCHHOCTSIX KHUBOU MPHUPOJIbI, O €€ YPOBHEBOM OpraHU3alluu U
ABOJIIONMHU. B COOTBETCTBHUM C 3TUM B CTPYKTYpe yueOHOTO npeameta «buoaorus»
BBIJICJTIEHBI CIIEIYIONINE COJep KaTelbHble JIMHUM: «bronorus kak Hayka. MeToabl
HAy4YHOTO TOo3HaHUs», «KieTka kak Ouosormdeckas cuctemay, «OpraHusM Kak
ouosnoruyeckas cuctema», «CucreMa M MHOrooOpasue OpraHuyYecKOro MHUpPay,



«IBOJIIOIUS AKUBOU MPUPOABDY, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Henp uzyuenus yueOHoOro mnpeamera «buonorus» Ha 0a30BOM YypOBHE —
OBJaZcHUE  OOYyYaloIMMUCA 3HAHUSAMH O  CTPYKTYpHO-(DYHKIIMOHAIBLHOU
OpraHu3allud KUBBIX CHCTEM pa3HOTO paHra W MNPUOOpPETEHUE YMEHUU
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JICMCTBUH B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTixkeHue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha 6azoBoM
YPOBHE 00€CTIeUnBaETCs PEIICHUEM CIEAYIOIINX 3a/]1a4:

OCBOEHHE OOY4YarOUMMHCS CHUCTEMbl 3HAHUM O OHMOJOTHMYECKUX TEOPUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MMpaBuiaxX, CIyKalluX OCHOBOU
Uist OPMHUPOBAHUSL TIPEACTABICHUM O E€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
MeTOJ[aX HAy4YHOro MO3HaHMS, CTPOCHUH, MHOTOO0pa3uu U OCOOEHHOCTSX >KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3allvU, BBIJAIOIMINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJICIOBAHUSX B OMOJIOTHH;

dbopMupoBaHre y OOYy4YarOIIMUXCS IO3HABATENbHBIX, WHTEIUICKTYyaJbHBIX H
TBOPUECKUX CIOCOOHOCTEW B MpOIECCe aHajiu3a JAaHHBIX O MYyTSIX pPa3BUTHUS B
OMOJIOTMU HAyYHBIX B3MVISIAOB, MACH U TMOAXOJOB K HM3YYEHHUIO >KUBBIX CHUCTEM
pa3HOro ypOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOOydJaronuxcsi oOmeil KyabTyphl, (DYHKIIMOHATBEHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO
MHpa KWUBOW MPUPOABI HA OCHOBAHMU 3HAHUW U ONbBITA, IMOJYYCHHBIX MpHU
U3YYEeHUH OUOJIOTHH;

dbopMupoBaHre Yy OOydYaOMMXCS YMEHHA WUTIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JCSATEIHHOCTA YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOM
IPUPOJIbI, HEOOXOTUMOCTU OEPEKHOTO OTHOIICHUS K HEU, COOTIOICHHS] ITUYECKHUX
HOPM IIPU TIPOBEICHUN OMOJIOTHYECKUX UCCIIEOBaHUM;

OCO3HaHUE IICHHOCTH OWOJOTMYECKUX 3HAHUW [JIs TIOBBIIICHUS YPOBHS
AKOJOTUYECKOHN KYJIbTYPBI, JUisl (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B IOBCEAHEBHOM KU3HU IS
OLICHKU IOCJIEICTBUI CBOEH AESATENBHOCTH 110 OTHOLIEHUIO K OKPY>KAIOIIEH cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME W COONIOJIEHUE Mep NPO(HIAKTHKA
3a00s1eBaHUM.

B cucreme cpennero oOmiero obOpaszoBaHusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJIAETCS OOsI3aTE€NbHBIM YYEOHBIM MPEAMETOM, BXOJISIIHM B
COCTaB NpeaIMeTHOM 001acTh « ECTeCTBEHHO-HAyYHbIE IPEIMETHD.

Jlist u3ydenusi OMoJI0ruu Ha 6a30BOM YPOBHE CpETHETO 00111ero 00pa3zoBaHus
otBoAuTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34



yaca (1 gac B Henento).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocodueit, STUKON, ICTETUKON U TMPABOM.
Pons Ouonorun B (HopMUpPOBaHHHM COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpA.
Cucrema OMOJIOTHYECKUX HAYK.

Meto/bl TO3HAHUS KUBOUM MPUPOIbI (HAOII0ACHUE, SKCIIEPUMEHT, ONKUCAaHUE,
U3MEpEHHe, KiIacCU(pUKALMs, MOJETUPOBAHUE, CTaTHCTHYECKass o00paboTka
JAHHBIX).

JdeMoHcTpanuu:

[Toptpetst: Y. Hapun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUS )KUBOW TTPUPOJIBDY.

JlabopaTopHbIe M IpaKTHYecKUue padoThbl:

[Ipaktuueckass pabora No 1. «lcmonb3oBaHuEe pa3IMYHBIX METOJOB MpHU
U3Y4YEHUH OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMS.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouonorun. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CaoiicTBa 6MOCHCTEM M X pa3HOOOpas3ue. YpOBHU OpraHU3aIuU OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTHYECKU ), OMoCEepHBI.

JdemoHcTpanuu:

Tabmuubl u cxembl: «OCHOBHBIC TPU3HAKH JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb mosiekynsl JJHK.

Tema 3. XumuuyecKuii COCTAB U CTPOCHHUE KJICTKH.

XUMHUYECKHN COCTaB KJIETKU. XHMHUYECKUE 3JIEMEHTBI: MaKpOJIEMEHTBHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaJIbHbIE BEUIECTBA.

OyHKIMM BOABI M MHUHEpaAIbHBIX BEHIECTB B KieTke. lloanepxanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl O€IKOBOM MOJIEKyJbl (TIepBUYHAs, BTOpUYHAS, TpPETUYHAS U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHuEe CBoilcTBa OenkoB. buonormyeckue
GyHKUMUN OENKOB.

@depmeHTHI — Ouosiorudyeckue Kartaiauszaropel. CTpoeHue (QepmeHTa:
aKTUBHBIA TIEHTP, cyOcTpaTHas cnenududHocTh. KodepmeHnTsl. ButamuHbl.



OTnnuust pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoawsl: MoHocaxapuabsl (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapuipl - (caxaposa, JakTo3a) MW Hojucaxapulibl  (Kpaxmaj, TJIMKOTEH,
LEJUTI0I103a). bruonornvyeckue (pyHKIHUH yIIIEBOJIOB.

Jlumuael:  Tpurmunepunbl, Qocdomunuael, crepouasl. [ HapoduIbHO-
rupodobHble  cBoiicTBa. buonornueckue ¢GyHkuuu smnuaoB. CpaBHeHHe
YTJI€BOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

Hyxkneunoseie xucmorel: JHK w PHK. Hykineornaer — MOHOMEpBI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynxmun PHK.
Buasr PHK. AT®: ctpoenne u GyHKIUH.

[urtonorus — Hayka o kietke. Kiietounast Teopust — npumep B3auMOAEHCTBHS
uaeil 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIETKH.

Knerka kak wuenoctHas xuBas cucreMa. OOmme NpPU3HAKK —KIIETOK:
3aMKHyTasi HapykHas MemOpana, monekynsl JIHK kak renermdeckuil ammapar,
CUCTEMa CHUHTe3a Oelka.

Tunel KJIETOK: »JyKapuoTHuecKas U mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHHUs MpoKapuoThyeckor kieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
3YKapUOTUYECKON KIEeTKA. (OCHOBHBIE OTJIMYUSA PACTUTEIBHOW, MXWBOTHOM U
TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KIJIETOYHAs CTE€HKA, TJIMKOKAIUKC, UX
¢bynkuuu. [Inazmaruueckas memOpana, e€ cporictBa 1 pyHkuuu. [{utoriasma u eé
opranouibl. OnHoMmemOpaHHble opraHouabl kietku: OIIC, ammapar [Monbmxu,
I30COMBI.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIJIACTUIBI.
[Tpoucxoxknaenne MUTOXOHIpUN u mactua. Buasl tmactun. HememOpanHbie
OpraHOMJbl KJIETKU: PUOOCOMBI, KJIETOUHBIH IEHTP, LEHTPUOJIH, PECHUYKH,
KIyTUKH. OYHKIMHA OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynaropHslid HeHTp KieTku. CTpoeHue sjpa: siaepHas 000J0YKa,
KapuoIuIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Junarpammbr:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOUW MPUPOLEY.

Tabmuupbl u cxembl: «llepuoguueckas TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHune MoJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrue MOJIEKYJIbl OenKay,
«Ctpoenne pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenue Monexysbl
AT®», «CtpoeHue 3yKapuoTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOUM KIIETKWY,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOCHHE MNPOKAPHUOTHUUECKON KIIETKU,



«CtpoeHue sa1ipa KIETKN», « Y TIEBOAbD, «JIUMHUABD.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJOBaHHME J[UIsl MPOBEACHUS
HaOIOJICHUM, W3MEPEHUM, HSKCIIEPUMEHTOB, MUKpOIpENnapaTbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONW aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpe aMIIIa3bl UK KaTajaasbl)y».

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpOEHHUS KIETOK pPaCTCHUH,
KUBOTHBIX W OaKTEpHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpemnaparax M MX
OIIMCAHUE.

Tema 4. ’KuznenesiTeJbHOCTH KJIECTKH.

OOmeH BewiecTB, WK MeTadoIu3M. AccuMUIsALUs (TIacTUYeCKUil OOMEH) U
JUCCUMWISIIUS (PHEPreTuueckuidi OOMEH) — JB€ CTOPOHBI €IMHOTO Mpolecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPruM B IMOHUMaHUU
MeTabou3Ma.

Tumnbel oOMeHa BelecTB: aBTOTPO(MHBIN U reTepoTpodHbIit. Ponbk dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALIEHUN YHEPTUU B KIIETKE.

®dotocunte3. CperoBas u TemHOBass (a3el  (orocunreza. Peakuun
dboTocunTe3a. DPpheKTUBHOCTh (hoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a JJIS JKU3HU
Ha 3emuie. Bausinue ycnoBuii cpeqpl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €T0
MPOJYKTUBHOCTU Y KYJBTYPHBIX PACTCHUM.

XeMOoCuHTEe3. XEeMOCUHTE3Upyoue OakTepuu. 3HaUYeHUE XEMOCUHTE3a s
KU3HH Ha 3emIe.

DHepreTudeckuii oOMeH B KJeTke. PaciierieHue BeliecTB, BBIJICICHUE U
AKKyMYJUpPOBaHUE DJHEPruM B KJIETKE. OTambl SHEPreTHYecKoro oOMeEHa.
['mukonu3. bpoxenue u ero Buabpl. KuciopoaHoe OKHCIIEHUE, WU KIETOYHOE
JIbIXaHUE. OkucnurenbHOe dbochopunupoBanue. D¢ (DHeKTUBHOCTH
HSHEPreTUYECKOro oOMeHa.

Peakiuu Marpuunoro cunre3a. ['enernueckas wuHpopmarmus u JIHK.
Peanuzanus renetmyeckod HHpOpMalnuM B KIETKe. ['@HETHUYECKH KOJ M €ro
cBoiicTBa. Tpanckpunuus — Matpuunblii cuaTe3 PHK. Tpancnauus — Guocunres
oenka. Otanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OouocuHTese Oenka.

Hexknerounsie hopmbl )ku3Hu — BUpYyChl. cTopus oTkpbiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTM CTPOCHHMSI M KU3HEHHOIO IMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacTeHUW, >KUBOTHBIX M YEJIOBEKa, BBHI3LIBAEMBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BHUY) — Bo36ymutens CIIN/a.
OOparHast ~ TpaHCKpuIlMs, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.



JdemoHcTpanuu:

IToptpetsi: H. K. Konsuos, . Y. UBanoBckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbl nutanusy, «Metadbonuzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuit oomeny», «Xnopomiact», «Dorocunred», «Ctpoenue JIHK»,
«CTtpoeHue u QPyHKIIMOHUpPOBaHUE TeHa», «CuHTEe3 Oenkay, «[ eHeTHIeCcKuit Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xuzHeHHbd 1nukin Bupyca CIIN/a,
oaxTepuodaray, «Pemnukarus JTHK».

ObopynoBanue: Moaenu-anminkauuu «Yasoenue JJHK u Tpanckpunuumsy,
«buocunres 6enka», «CTpoeHue KIeTKn», Mojelb cTpyktypsl JJHK.

Tema S. PasMHoOKeHHe U MHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounsli UK, WM >KU3HEHHBIM MK KieTku. MHTepdaza u MUTO3.
[Iporecchl, mpoTekatome B uHTepdaze. Perukanus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIM HabOp — KapHOTHIL
JIumuionHeIi W TAluIOWJIHBIA ~ XpPOMOCOMHBIC  HAOOphL..  XpOMaTHJIBI
[uronornueckne OCHOBbI PAa3sMHOXKEHUS W HWHAMBHUAYAJIBHOTO  Pa3BUTHUS
OpPraHU3MOB.

Henenne knetkn — murto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasuye Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKU — aromnTo3.

®dopMbI pa3sMHOKEHHSI OPraHU3MOB: OecIioyioe U MmosioBoe. Bubl 6ecmnosnoro
Pa3MHOXKEHUA: JICJICHUE HaJABOE, IIOYKOBAHME OJHO- M MHOTIOKJIETOYHBIX,
CIOpooOpa3oBaHUE, BET€TaTUBHOE pa3MHOXeHUE. VICKycCTBEHHOE KJIOHMPOBAHUE
OPraHu3MOB, €T0 3HAYEHUE I CEIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €TO OTIUYHS OT OECTIOJIOTO.

Meito3. Cragum Mmeito3a. IIporecchl, NpoucxoadiiMe Ha CTaauiaxX Menosa.
[ToBegenue xpomocom B Meio3e. KpoccunroBep. buonmormyeckuid CMBICT H
3HA4YECHHUE MEN03a.

l'ameTtorenes — mporecc oOpa30BaHUS TIOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKUA U sSUYHUKUA. OOpa3oBaHME M Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHE3.
OcoOeHHOCTH CTPOCHMS SHUIEKIETOK W crepMaTo3ougoB. OTUI0I0TBOpPEHUE.
[TapTenorenes.

NunuBunyanpbHOe pa3BuTHE (OHTOrEHE3). OMOpPHUOHAIBHOE  pPa3BUTHE
(amMOpuorenes). Jrtarnbl SMOPHUOHATIBLHOTO PA3BUTHSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJeHue, racTpyisinus, opraHorene3. IloctamOpuoHanbHOe paszBuThe. TUIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: TMPsAMOE, HENmpsaAMoe (JTuyuHOYHOE). BiusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIEC BBI3BIBATH BPOKICHHBIC
YPOJICTBa.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHHUE



CEMEHU, CTAINU PA3BUTHSL.

JdeMmoHcTpanuu:

Tabmuupr u cxembl: «DoOpMbl pa3sMHOKEHHS OpPraHU3MOBY», «JIBolHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXKEHUE
pactenui», «Jlenenne xknetku Oaktepuii», «CTpPOCHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpoMocombl», «Knerounbiii mukny, «Pemmukanus JTHK», «Murtosy,
«Menos», «lIpsamoe n HenpsMoe pa3BUTHEY», «I'aMETOTEHE3 Yy MIIEKOIUTAIOIINX U
4eJ0BEKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo301 161
MJICKOIIUTAIOIIETOY, «SHLeKIeTka MiIeKonuTarmero», «Kapuokunes B KieTkax
KOpEeUIKa JyKa», MarHuTHas MOJeb-alIuIuKanusa «JleneHue KIEeTKu», MOJEIb
JTHK, Mmozaenb MeTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHue padoThI:

JlaGoparopuass pabora Ne 3. «HaOmromeHue MuUTO3a B KJICTKaX KOHUYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOIPENAPaTAX).

JlabopatopHass pabora Ne 4. «/3ydeHue CTPOEHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieACTBEHHOCTh M1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeruku. Mcropus pa3Butus reHeTUKU. Poib uronoruu
¥ OMOpHOJIOTUM B CTAaHOBJICHMM Te€HETHUKH. Bkiaa poccuiickux u 3apyOeiHBIX
y4EHBIX B pa3BUTHE TEHETHUKU. METOJbl TEHETUKH (TUOPHUI0JIOTHYECKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUYeCKuii). (OCHOBHBIE TI'€HETUYECKUE
noHATHs. [ eHeTuYecKass CHMBOJIMKA, UCIOJIb3yEeMasl B CXEMaxX CKPELIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpunHoe CKpelMBaHue. 3aKOH €AMHOO00pa3usi TUOPHUIIOB TEPBOIO
nokoJieHus. IIpaBuino JOMUHMPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
I'unoresa unctorsl rameT. [1onHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JuruOpugHoe  CKpelmMBaHWE. 3aKOH  HE3aBHUCHUMOTO  HACIICOBAHUS
npu3HakoB.  l{UTOreHeTHYecKMe  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUA.
AHanm3upyouee cKkpeuBanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIINBAHUS
JUIS1 OTIPENICSICHHsI TEHOTHIA OCOOHU.

CuemieHHoe HacnefgoBaHue npu3HakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HACJIEJOBaHUIO I'eHOB. HapylieHune cuemnieHus reHoB B pe3ysbTare
KPOCCHHTOBEpa.

XpOMOCOMHas TEOPUSI HACJIEACTBEHHOCTU. | eHEeTHYECKUEe KapThl.

['enetnka nmona. XpoMOCOMHOE OMpeAeieHue moyia. AyTOCOMBbI U TOJIOBBIE
XpoMoCcOMBI. ['omorametrHeie W rereporaMeTHble oOpraHu3Mbl. HacnepoBanue
IIPU3HAKOB, CLIETIJIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI ”3MEHYMBOCTH: HEHACIIEACTBEHHAS! M HACJIEACTBEHHAS.



Posp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTHKA
MOJAU(PUKALMOHHON N3MEHUYMBOCTU. BapualimoHHbIi psiJl M BapUallMOHHAsS KPUBas.
Hopma peakuuu mpusHaka. KoJM4eCTBEHHBIE M KAUYECTBEHHBIE MPU3HAKU U UX
HOopMa peakunu. CBoricTBa MOAN(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnenctBennasi, Wi TEHOTHUNIMYECKAs, W3MEHYMBOCTh. KomMOWHaTHBHas
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIEcC — OCHOBAa KOMOWHATHBHOMU
W3MEHYUBOCTU. MyTanimoHHas U3MEHUUBOCTh. Kitaccudukanuys MyTaluii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYUHBI MyTaluil. MyTareHHble (pakTophbI.
3aKOH rOMOJIOTMYECKHUX PSAOB B HacieacTBeHHo n3menunBocty H. Y. BaBunosa.

BHesnepHas HaClIeCTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka wenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'€HETUKHU
YyeJIOBEKa: TeHCATOTHYCCKUM, OJTU3HEI[OBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHnHoOe ONIPENIECIICHHE TE€HOTHUIA!
MTOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[111P-ananu3a. HacnencTtBenHble 3a00JjieBaHHMS 4YeJIOBEKAa: T'€HHBIE OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MpepacnoyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue W TreHepaTuBHbIE MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMAMBI
3I0POBOTO 00pa3a KW3HH, TUATHOCTUKH, MPOPUIAKTAKH U JICUCHHS TCHETHUCCKUX
Oosne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUEHHUE MEIUIIMHCKOMN
TEeHETUKHU B MPEAOTBPAIIEHUH U JICUCHUU TeHETUUECKUX 3a00JI€BaHU YEIOBEKa.

JdeMoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet w cxembl:  «MOHOTHOpPUIHOE  CKpEIMBAaHHE MW €0
LIUTOI€HETUYECKAs: OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro LHUTOre€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTBI  rameT», «JluruOpugHoe  CKpEIIMBaHHEY,
«uTomorudyeckue OCHOBBI JTUTUOPUTHOTO CKPELIUBAHUA, «Meiio3y,
«B3anmoAencTBUE aQJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapThl PACTEHU,
KUBOTHBIX WU 4eJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIUNIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Bumbl
U3MEHYUBOCTY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnmemoBanue pesyc-
daktopa», «I'eHeTrKa rpynm KpoBw», « MyTalimoHHAsT U3MEHUYUBOCTHY.

OO6opyoBanne: Mojenu-anmIuKanu  «MOHOTHOPUTHOE CKpEIMBAHUE),
«Henonnoe nomunupoBaHuey, «JuruOpumnoe ckpenuBanue», «llepexpécr
XpPOMOCOM», MHMKPOCKOIl M MHUKporpenapatr «J/[po3zoduna» (Hopma, MyTaluu
(GbOpMBI KPBUIBEB U OKpPACKH Teia), repdbapuii «['opox moceBHOIN».

JlabopaTopHbIe M IpaKkTHYecKUe padoThbl:

Jlabopatopuas pabora Ne 5. «V3ydenuwe pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(P MBI HA TOTOBBIX MUKPOIpENapaTax.



JlaGoparopHas pabota Ne 6. «3yuenne MoaupuKarMOHHON U3MEHYMBOCTH,
IIOCTPOCHHUE BapUALIMOHHOTO Psiia U BAPUALIMOHHOW KPUBOID.

JlaGoparopnas pabora Ne 7. «AHanu3 MmyTaiuil y 1po30(uiibl Ha TOTOBBIX
MHKpOIpENapaTax».

[Tpaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIW3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekupns Kak Hayka U MPOLECC. 3apPOKICHHUE CENEKIUH W JTOMECTUKALMS.
Yuyenne H. WM. BaBunoBa 0 UeHTpax MNPOUCXOXKACHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuM. LIeHTphl MPOUCXOXKIEHUS JOMAIIHUX KUBOTHBIX. CoOpT,
OpoJ1a, IITaMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MacCoBBIM U MHAMBUIYAIbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUHA M JKUBOTHBIX. OIlleHKa 3KCcTepbepa. biM3kopoacTBeHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras nuHug. CKpelmMBaHUE YHCTHIX JIMHUM.
I'ereposuc, wnn rubpunHas cuna. HepoicTBeHHOE CKpeluBaHUEe — ayTOPUIAMHT.
Otrnanéunas rtubpuau3anuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJIyYCHUE TIOJHUIUIOUAOB. JIOCTHMKEHUsA CENEKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonmorusi kak OTpacib NPOU3BOJACTBA. ['€HHas WHKEHEpHs. ITallbl
cozmanusi pexomMOuHanTHOM JIHK wm TpaHcreHHsix opranusmoB. Kierodynas
uHXeHepus. Kierounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUU.
KnonupoBanue BBICOKOMPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okojoryueckue W 3tudyeckue  npodmempl. MO - reHermuecku
MOJIM(ULUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. WM. BaBuios, M. B. Muuypun, I'. J[. Kapneuenko, M. @.
HMBaHoB.

Tabmumel 1 cxeMbl: kKapra «lIeHTphl MPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHui», «Ilopojbl 1oMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenumity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. MiBanoBay,
«lomumnongus», «OObEeKThl OuoTexHonorun», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHHeE», « KoHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHKe: MYJISKH TUIOJIOB U KOPHETUIOAOB JUKHX (POPM M KYJIBTYPHBIX
COpPTOB pacTteHui, repoapuii «CenbCKOX03IUCTBEHHbBIE PACTEHUS.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Okckypcus «OCHOBHBIE METOJbI M JOCTHKECHUSA CEJEKIMU PACTCHUUA H
JKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SMCTBO, Ja0OpaTOPHIO
arpOyHUBEPCHUTETA WM HAYYHOTO IICHTPA)».



11 KIIACC

Tema 1. DBoJIIOIIHOHHASL OHOJIOTHSL.

[Ipennocbulki BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOpUH. ODBOIIOLMOHHAS
Teopust U €€ MecTo B OUOJNOrUU. BiusiHue 3BOJIIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenbcTtBa 3BoMOUMU. [laleOHTONIOrMYECKHUE: TOCIEN0BATENbHOCTh
MOSIBJICHUSI BHUJIOB B TMAJICOHTOJIOTMYECKOW JIETOMHMCH, TEPEXOMHbIE (HOPMBI.
buoreorpaduyeckue: cxocTBO U paznuuue payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA U PA3IUuUs SMOPHOHOB pAa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJOTHMYHbIE,
PYAMMEHTapHbBIE OpraHbl, aTaBU3Mbl. MONEKYISIPHO-OMOXMMHUUECKUE: CXOJCTBO
MEXaHU3MOB HACJTEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTel y BcCex
OpraHU3MOB.

OomonuoHHas Teopus Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBUHM3MA. JIBWOKyIIME CWIBI JBOJIIONUM BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpENENEHHAST W3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopust sBomonuu (CTI) u e€ 0OCHOBHbBIE TTOJIOKEHHUS.

MuxkposBosorus. [Tomymsius kak eAMHUIA BUIA U SBOJIIOIUH.

JIBrxymne cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B MpuUpojae. MyTalMmOHHBIN
mporecc ¥ KOMOWHATUBHAS W3MEHYMBOCTH. [lOMynsmMOHHBIE BOJHBI U Jpeiid
reHoB. M30is1ust 1 MUTpanus.

EcrectBeHHbIil 0TOOp — HampaBisoomuil  (akTop 3BOIOIUUA. DOPMBI
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco06aeHHOCT, OpraHW3MOB Kak pe3yabTaT 3Boironuu. [Ipumepsr
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph 03kl U HAHOATATITAIIUH.

Bun wu BumooOpazoBanue. Kpurepuum Buma. OcHOBHbIe  (HOPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOrH4ecKoe.

Makposposnorusa. Dopmbl  3BosOIUU:  duUNeTAYECKas, JUBEPreHTHas,
KOHBEPreHTHas1, napamienbHas. HeoOpaTtumMoCTh 3BOTIOLIHH.

[Ipoucxoxaenre OT HeclnelualIu3upOBaHHBIX MpenkoB. [Iporpeccupyromias
crienrann3anvs. ATanTUBHAS panalusl.

JdeMoHcTpanuu:

[Toprpersl: K. Jlunnein, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromep, A. H. Ceeprios.

Tabnuibl u cxembl: «Pa3BuTHe OpraHnyecKkoro Mupa Ha 3emie, «3apoabIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Popmbl  OoprObI  3a
cyliecTBOBaHHUe», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpPTOB PaCTEHHI»,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «llomymaumm»,  «MyTrauuoHHas



U3MEHUYUBOCTE», «ApoMopdo3sly, «Ununoamanrammm», «OOmmas aereHepanus,
«/IBmxymme cuiabsl 3Boionun», «Kapra-cxema wapuipyTta myTtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«"eorpaduueckoe BU1000pa30BaHNE», « IKOJIOTHUECKOE BUAOOOPAZOBAHUEY.

OO6opymoBaHHe: KOJUICKIUS HACEKOMBIX C PAa3IUYHBIMU THUIIAMH OKPACKH,
HAOOp IUIONOB M CeMsiH, KoyuieKiusi «[Ipumepsl 3alIUTHBIX MPUCTIOCOOTICHUN Y
AKUBOTHBIX», MOZeNIb «OCHOBHBIE HAIPaBJICHUS SBOJIIOLMN», O0BEMHAS MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta IO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Kowiekmus «DopmMbel COXpaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenb anmumkanus «llepekpéct
XpOMOCOM», BIaXHbIe TmpenapaTel «Pa3zButne HacekoMmoro», «Pa3Butue
JATYLWIKW», MUKponpenapaT «/po3zoduna» (Hopma, myTtanuu QOpMbl KPbLILEB U
OKpAacKu Tena).

JlabopaTopHble ¥ NpakTHYecKue padoThi:

Jlabopatopnass padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopnas padora Ne 2. «Onucanue npucrnocoOJEHHOCTU OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU Ha 3emuie.

JloHay4Hble TpPEACTABICHUS O 3apOXKICHHM >KW3HU. HaydHble TMIOTE3bI
BO3HUKHOBEHHUS KU3HU Ha 3emiie: a0uoreHes W TNaHCIepMus. XuMHUUYecKas
3BOJIONMS. AOMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHUX.
DKCIEepUMEHTAIbHOE MOATBEPKICHUE XUMUYECKON 3BOMIOINK. HauanbHbIe 3Tanbl
ouonornyeckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKJIETKH. lIepBble KIETKM W HMX 3BOJIIOLUS.
dopMHUpOBaHUE OCHOBHBIX TPYIIT KUBBIX OPraHU3MOB.

PasButne xu3HnM Ha 3emie mo spam M nepuojgaMm. Karapxen. Apxenckas u
nporepo3oiickass d3pel. llameosolickas spa u €€ mMepuoAbl: KEeMOPHICKUH,
OPIAOBHUKCKHUH, CHITYPUHUCKHM, JEBOHCKUM, KAMEHHOYTOJIbHBIN, TIEPMCKHU.

Me3o3o0Kickast 3pa ¥ €€ NEPUOJIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass »pa W €€ mNepuoAbl: MaJCOrCHOBBIA, HEOTCHOBBIM,
AHTPOIOTECHOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJornyeckux mporeccoB. OCHOBHBIE ATallbl
ABOJIIOIMU PACTUTENBHOTO M KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUW U
KUBOTHBIX. [l0osiBIIeHME, paclIBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOrO0 MHpa KaK OTpaKkeHHE 3Boround. (OCHOBHBIE
CHUCTEMaTUYECKHE TPYIIbI OPraHU3MOB.

DBOJIIOIMA YeJIOBeKa. AHTPOIIOJIOTHS KaK Hayka. PazBuTue npeacraBlieHuil o
MPOUCXOXKJIECHUHU YeloBeKa. Meroabpl H3ydyeHus aHTponoreHe3a. (CxoicrtBa u



pas3nuyus 4eJ0BeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHUE YEJIOBEKA.

JBwxymue  cuibl  (pakTtopsl) — aHTpomnoreHe3a.  HacneactBeHHas
U3MEHUMBOCTh M  €CTECTBEHHbIH o0TOOp. OOIecTBeHHbI 00pa3  KHU3HHU,
U3TrOTOBJIEHUE OPYAUI TpyAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMmenbi, YenmoBek mnpsaMoxondmuid, YenoBeKk HeEaHACPTAIbCKUN, YenoBek
pa3yMHbIii. Haxoakun ucCKONaeMbIX OCTaTKOB, BpEMsl CYILECTBOBAHHS, O0JIACTb
pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIUSL.

Yenoseueckne packl. OcCHOBHbIE  OoONbIIME  pachl:  E€BPOMECOUIHAS
(eBpasmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAJbHAS),  MOHIOJOUIHAs
(a3maTcko-amepukaHnckas).  YepTsl  NPUCIOCOOJICHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4YenOBEYECKUX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmumpel 1 cxembl: «Bo3uukHOBeHHMEe COTHEUYHON CHCTEMBI», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenpHas kieTka», <«OKUBOTHas  KIETKay,
«ITpokapuoTtnueckast kineTka», «COBpEMEHHAsi CHCTEMA OPraHUYECKOro MHUPay,
«CpaBHEHHE aHATOMMYECKHX YEpPT CTPOCHHUS 4YEeJIOBEKa M YeJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHbIE MeCTa TMaJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOTO 4eJIOBEKa», «JlpeBHenmmue moan», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JI0IN», «HemoBedecKrue paco».

O6opynoBanne:  mymspku — «lIpoucxoxiaenue — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPONA, HEaHJepTallblla, KPOMaHBOHIIA), CJENKH WU
U300pKEHUS KaMEHHBIX OpyJIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOMNIEPHI,
pyomina, ckpebiia), TeOXpOHOJOTHYecKas Taliuna, KouieKuus «Dopmel
COXPAHHOCTH MUCKOMAEMbIX )KUBOTHBIX U PACTCHUID.

JlabopaTopHblie ¥ NpakTHYecKue padoThbl:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbIX OCTaTKOB PAaCTEHUMN U
KUBOTHBIX B KOJUIEKLIUAX).

DKCKypceusi «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HayYHBIN WIIK KpaeBeIUECKUN My3eil).

Tema 3. Opranu3mbl U OKpYy Kamoas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJaul U pa3Jieibl SKOJIOTMH. MeTOoIbl 3KOJIOTHYECKUX
UCCJIEI0BAaHU. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOUTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (aktopel. Knaccuduxamus skonornueckux (¢GakTopos:



abuoTuyeckre, OMOTUYECKHE M aHTPOIOTeHHble. JleficTBHE SKOJIOrHYeCKHX
(GakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaxHOCTh. DoTonepuoan3M.
[IpucnocoOneHusi OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buonornueckue puTMBI.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aNMO/JIENCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOKO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIM3M,
HEUTpan3M. 3HAuY€HHE OWOTHUYECKMX B3aMMOJEWCTBHM I CYLIECTBOBAHUS
OpPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU monyysiuu. (OCHOBHBIE MOKa3aTeNH
NOMYJISIMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTh, MPHUPOCT,
Murpanus. J[lmHaMrka 4ucI€HHOCTH MOMYJISIUU U €€ peryJssuus.

JdemoHcTpanuu:

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

Tabnuubl u cxemsl: kapta «l[lpupogusie 30Hb1 3emun», «Cpeasl 0OUTaHUS
opranusmoBy», «®dotonepuoansmy», «llonmymauum», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTH NOMyJISIiK UHQY30pun-Ty penbkm», «[lumessie nenm».

JlabopaTopHble U NpakTHYecKue padoThl:

Jlabopatopnas padorta Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH PaCTEHUMN U3
Pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BiusiHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padota Ne 2. «[1ogcuér MIOTHOCTH MOMYJIAINMA pa3HBIX BUIOB
pacTEHUI.

Tema 4. Coo01mecTBa ¥ IK0JIOIH4YeCKHE CHCTEMBbI.

Coo0miectBo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BHIOBaf,
pPOCTpaHCTBEHHas, Tpoduueckas (mumeBas). Bumpl-nomunantel. CBs3u B
ouoreHose.

Dkosornueckre cuctembl (dkocucreMbl). IloHarue o006 3KocucTeMe U
ouoreonenoze. DOYHKIMOHATBHBIE KOMIIOHEHTbI 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTEMbl. [luIlleBble 1LIEMH U CETH.
OcCHOBHBIE TIOKa3aTeld SKOCHUCTEMbI: OHMOMacca, MPOAYKUHUA. DKOJIOTHYECKUE
nupamMuibl:  MPOAYKLUHUH, YHCIEHHOCTH, Ouomaccel. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO
WIH [IAPOKOJINCTBEHHOIO JIECA.

AHTpONOreHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHUCTEMBI.



buonorndyeckoe u X034MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznooOpaszue kak @akrop ycroitunBoctu 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOro pazHOoOOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. ['panulibl, coctaB u CTpyKTypa
ouocheprr. XKuoe BemectBo u ero ¢yHkimu. OcobeHHOCTH Omochepsl Kak
rI00aNbHONW JKOCUCTEMBI. J[MHamMuueckoe paBHOBecMe H oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BeliecTB U OMOT€OXMMUYECKHUE ITUKIIBI AJIEMEHTOB (YIJIepo/a,
a3oTa). 30HATBHOCTh Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBo B 6nochepe 3emnn. AHTpONIOTCHHBIE M3MEHEHHS B Onocdepe.
['mo6aibHbIE HKOTOTHYECKUE TTPOOITIEMBI.

CocyiiecTBoBaHue MIPUPOIBI " YEJI0BEUECTBA. CoxpaHenue
Onopa3zHooOpa3usi Kak OCHOBa yCTOMUYHMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBi€HUs NPUPOJHBIMU pecypcaMd U HUX HUCHoJb30BaHue. JlocTuxeHus
OMOJIOTUY U OXpaHa MPUPOJIBI.

JdeMoHcTpanuu:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmumsr u cxemsl: «I[lumessie nenmn», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmiecTBa», «llemn nuTanusy, «IKoIOTHUECKAs MTUPAMHUIAY,
«buocdepa u yenoBek», «IKocUCTEMA TUPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOWHOTrO  Jeca», «buonenos Bomoéma», «ArpoueHo3», «lIpumepHbie
AQHTPOTIOTEHHBIC  BO3JCUCTBUS Ha Tpupoay», «BaxkHelmme HCTOUYHHUKHU
3arps3HEHUS] BO3/yXa U TPYHTOBBIX BOJ», «llouBa — BakHeiIIass cOCTaBIsIONIAs
ouocheprr», «DakTopsl Aerpaganuu mouy», «llapaukoBslii 3dhdexT», «DakTopbl
pPaIMoOaKTHUBHOIO 3arps3HeHus Ouocdepn»y, «OOmas cTpykrypa Ouochepb»,
«PacnpocTpanenue ku3HHM B Ouocdepe», «O30HOBBIM »dKpaH Ouocheps»,
«Kpyrosopot yriepoja B ouochepe», «KpyroBopoT azota B IpUpOAE».

OO6opynoBanme: MOJCTb-aMUIMKANKUSI « TUMUYHBIE OMOIEHO3B», TepOapuit
«PacturenbHbie coo0IIEeCTBaY, KOJUICKINH «broneHo3y», «Bpenurenu BaxHEHIIIX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJBTYyp», Trepbdapuu W KOJUIEKIUU PACTEHUH U
YKUBOTHBIX, MPUHAJJICKAIIUE K Pa3HBIM DKOJOTMYECKUM TCpyImnaM OJHOTO BHJA,
Kpacnas xnura Poccuiickoii ®enepanuu, M300paKE€HUS OXPAHSIEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.



INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cormacno ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yjibTaTam
OCBOEHHUS  OOYyYalIIMMHUCA TporpaMM cpeiaHero oOimero  oOpa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMYHOCTHBIX pE3yibTAaTOB OCBOECHUA IpeamMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHME OOYyYaroIIUMUCS POCCUNUCKON
rpaXxJaHCKOW MAECHTUYHOCTU — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACJICHUIO, HalMyue MOTUBAIlMM K OOy4YeHUI0O  OWOJIOTUH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUN JIMYHOCTHU Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUS OMOJIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIHOCOOHOCTH OOYYaIOIIMUXCS PYKOBOJCTBOBATHCS B CBOEHU
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMH, MPUCYIIUMH CUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIWYME HKOJOTMUECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTH KU3HEHHBIC TJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs mHpeamera «buonorus» AOCTUTrarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW MAESATENBHOCTHU B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TPUHATHIMHA B OOIIECTBE MpaBUJIaMU W HOPMaMU
MOBEJACHUSI W CIIOCOOCTBYIOT MPOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEW TMO3HUIMU JHUYHOCTH, NaTPUOTHU3MA,
YBOXKEHHUS K 3aKOHY W MPABOMOPSIAKY, YEJIIOBEKY TPY/a U CTaplIeMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCEPEKHOTO OTHOIIECHUS K KYJbTYPHOMY HacCJEAUI0 U
TPaJUuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickort denepanuu, mpupone u
OKPYKaroIIen cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAllUM, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEATN3AUUH OCHOBHBIX HANPABICHUN
BOCIUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO 4JIEHa POCCUICKOTO OOIIECTBA;



OCO3HaHME CBOMX KOHCTUTYLHOHHBIX MpaB U OOS3aHHOCTEH, yBaXKEHUE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH TMPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSTh COOCTBEHHYIO TIO3UIMI0O 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSICHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKIACHUSAMH, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAIIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBIX, TO3HABATEIBHBIX W MCCJIEAOBATEIBCKUX 3a/ady, YBaXXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTh K TYMAHUTApPHOU W BOJIOHTEPCKOU AESATEIBHOCTH;

2) IATPMOTUYECKOI0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUNCKOU TpaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIIECINIO U MaMSITHUKAM MPUPOJIBI,
TOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OHMOJOTMM B TO3HAHUU 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIIECTBA;

uneiHas yoexxJIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CITOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HAHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO Oy IyIIIETO;

OTBETCTBEHHOE OTHOILIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAaHHOI'O TPHUHATHS I1IEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUH C
TpaauuusaMu Haponos Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;



MOHUMAHHE 3MOIIMOHAIBHOTO BO3/ICMCTBUS )KMBOIM IPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHAAX HMCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

S) ¢pusunyeckoro BocnUTAHUSA, (POPMHPOBAHUA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaroNnoJIy4Yns:

NOHUMAaHUE W peaju3alus 370poBOro M 0Oe3omacHoro oOpa3a >KHU3HU
(31opoBO€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
COQIaHCUPOBAHHBIN pPEXUM 3aHATUH M OTAbIXa, peryjsipHas (Qusnveckas
aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DPM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH NpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIO/IEH;

OCO3HAHME MOCJEICTBUI W HENPUITHUS BPEIHBIX NPUBBIUEK (yHOTpeOIeHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYAOII00uE;

TOTOBHOCTh K AKTHUBHOM JEATEIBHOCTH TEXHOJOTMYECKOM WU COLIMAIIbHOM
HaMNpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHATh TaKyl0 J€ATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepaMm npodecCHOHANbHONU JeSTEIbHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBIOOP Oyaymed npodeccun U peaan30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpA30BaHHWIO Ha
MPOTSIKEHUU BCEU )KU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

AKOJOTMYECKU LEJIECO00pa3HOe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
KU3HH Ha 3eMJle, OCHOBE €€ CYILECTBOBAaHUS;

MOBBIIIICHUE YPOBHS OKOJOTUYECKOW KyJNbTYPhI: TMPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX MOCHEACTBUNM s
OKpY>Karollen Cpe.ibl;

OCO3HaHWE riI00aJbHOTO XapaKTepa HKOJOTMYECKUX MpoOJieM W MyTeu HxX
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU HU3YyYEHUU OUOJOTHUU
3HAHUST W YMEHUS TpU pPEHIeHUH Tpo0JieM, CBS3aHHBIX C palMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOZICHHE  TpaBWJI  TOBEACHHS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
sKOocUcTeM, orocdeps);

AKTUBHOE  HEINpHUITUE JEWCTBUHM, NPUHOCIIIMX Bped  OKPYKAIOLIEH
IPUPOAHON cpene, YMEHHE MPOrHO3UPOBATh HEOJIArONMPHUATHBIE IKOJIOTHYECKUE



NOCJIEICTBUS NPEANPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIIATh UX;

HAJIMYKE PA3BUTOIO HKOJIOIMYECKOTO MBILIUICHHUS], YKOJIOTUYECKON KYJIBTYPBI,
omnbITa NEeSTENbHOCTH HKOJIOTMYECKOM HaIpaBJIeHHOCTH, yMEHUs
PYKOBOJCTBOBATbCS MMH B IIO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEATEIbHOCTH 3KOJOTHYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKHW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YWTATEIbCKOW KYyJbTYpPhl KaK CpEICTBa
B3aMMOJICUCTBUS MEXY JIIOAMU U TIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKkd OHOJIOTMM KakK HayKd, OCO3HaHUsA €€ poJu B
(GopMUPOBaHNN PAIMOHATIBHOIO HAYYHOTO MBIIUICHUS, CO3/JaHUU LIEJIOCTHOTO
IPEICTaBICHU 00 OKpYXAloUleM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YeJOBEKa U
oOmiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpodsieM
COXpaHEHUs PUPOJHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINH:
o0OecrieueHrss HOBOTO YPOBHS Pa3BUTHsI MEAMIIMHBI, CO3/IaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PeCcypcHble  NpPoOJEeMbl  Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTe BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOJieM U
o0OecrieyeHuss mepexoJa K  YCTOMYMBOMY — pa3BUTHIO,  pPalMOHAIBHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (POPMHPOBAHUIO HOBBIX CTAaHJAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYyYEHUU OMOJOTMYECKMX 3HAaHUH B LEJAX
NOBBIIIEHUS OOIIel KyJbTYphl, €CTECTBEHHO-HAayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKUMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, GpopmMupyemon
IpU U3YYEHUH OMOJIOTHH;

NOHMMAaHUE CYLUIHOCTH METOJOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMble 3HaHMs MJIs aHajau3a u
OOBSCHEHHUSI SIBJIICHUWA OKPYXKAIOIIEr0 MUpa U MPOUCXOJALIIMX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIIOUEHHS HAa OCHOBE HAay4HbIX (AKTOB U
UMEIOIINXCS JaHHBIX C LEJIbI0 TIOJYUYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS IS
penieHust IpoOJieM B peabHbIX KU3HEHHBIX CUTYAIMSIX;

OCO3HaHUE LIEHHOCTU HAYYHOH JEATEIbHOCTH, FOTOBHOCTH OCYUIECTBISTh
IPOEKTHYIO U HCCIIE0BATENbCKYIO AEATENbHOCTh HHMBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh ¥  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO0Opa30BaHUIO, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI MO OMONOrMM B



COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.
METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3ybTaThl OCBOCHHS y4ueOHOTo mpeameTa «buosorus»
BKJIIOYAIOT: 3HAaYuMble i1 (OPMUPOBAHHMS MHUPOBO33PEHHS OOyHAIOUIUXCS
MEXKIUCHUILUIMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPAKAIOLIUE
[EJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJO0B TO3HAHUS,
UCIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEPrus, SBICHHE, MPOLECC,
cUCTeMa, Hay4HbId (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIEIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHHUE, OKCHEPUMEHT U  JPYrux),
yHUBEpCaIbHbIC Yy4YeOHBbIC JeWCTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), o0ecreunBaroIIre dbopmupoBaHue (byHKITMOHATBHOMN
rPaMOTHOCTH U  COITMAJIBLHONW KOMIIETCHIIMM OOy4Yaroluxcs, CIOCOOHOCTH
oOyJaronuxcs WCITOJIB30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKNE 3HAHWS W YHUBEpPCaJIbHBIC Yy4eOHBIE JCUCTBUS B
IO03HABATEILHOU U COLIMAIIbHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPAMMbl CPEIHETO OOIIero
00pa3oBaHUsI TOJKHBI OTPAXKATH:

OBiaaenue YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABATEJIbLHBIMH
JIeMCTBUSIMM

1) 6a30Bble JJOrUYecKHe AeiCTBUS:

CaMOCTOSITeNTbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHUM 3HAHWA TPUEMBI JOTUYSCKOTO MBIIUICHUS
(amanu3a, cuHTE3a, CPaBHEHMS, KiIIacCU(UKAIIUKA, 000OIICHUS), pACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATHUM (BBIJCIATh UX XapaKTepHBIC MPU3HAKH, YCTAaHABIMBATH
CBSI3U C IPYTUMH TTOHATHSIMH);

OTIpeNIeNATh IENU JeATeILHOCTH, 3a/aBas IapaMeTphl M KPUTEPUU WX
JOCTKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHPHOCTH C TIOCTABICHHBIMU ETISIMU;

UCIIOJIb30BaTh OMOJIOTUYCCKHUE TOHATHUS JIs 0OBSICHEHUS (PAaKTOB M SBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHIYKTUBHBIC, JCTyKTUBHBIC, IIO
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPHUBACMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKIFOUCHHS,

IPUMCHSITh CXEMHO-MO/ICIbHBIC cpeacTBa JUIS peACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a
TAaKkK€  TMPOTUBOPEUMH  Pa3HOTO  poOjAa,  BBIIBICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabarpiBaTh IUIAH PEIICHUS TPOOJIEMBI ¢ Y4€TOM aHajau3a MMEIONTUXCS



MaTepPHAIbHBIX 1 HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH pabOTy B  YCIOBHUSX PEATBHOIO,
BUPTYAJIILHOTO U KOMOMHUPOBAaHHOTO B3aWMO/ICHCTBUSI;

pa3BUBATh KPEATHBHOE MBIIILICHUE TTPU PEHICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe McCCIeI0BaATEIbCKUE 1eHCTBUA:

BJIAJI€Th HABBIKAMH YUE€OHO-UCCIEA0BATENIbCKON U MMPOEKTHOM JAESITENIbHOCTH,
HaBbIKAMHU  pa3pemieHusi MmpoljeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIIbHOMY MTOMCKY METOJIOB PEILICHHS TPAKTUUECKUX 3a/1a4, TPUMEHEHUIO
Pa3IUYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh pa3IMYHbIE BHUbl JESITEIBHOCTU 10 TMOJIYYEHHUIO HOBOIO
3HaHMSI, €r0 HWHTEpPHpETalHH, MNPeoOpa3oBaHUI0 M NPUMEHEHHI0 B Y4YEOHBIX
CUTYaIMsIX, B TOM YHCIIC TIPU CO3aHUH YICOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHUpOBATH HAYYHBINA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OopMyJIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHON
NEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pellieHUs, HaXOIUTh apryMEHTHl HJisi J0Ka3aTelbCTBa
CBOUX yTBEPXKIACHUM, 3a/1aBaTh MMapaMeTPbl U KPUTCPUH PEILICHHUS;

aHAIM3UPOBAaTh IOJIYYEHHbIE B XOJ€ PEIICHUS 3a/Jayd  pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JTIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBJISATh LI€JICHANIPABICHHbI MOUCK MEpPeHOca CPEJICTB U CIOCOOOB
NercTBUS B MPO(ECCUOHANBHYIO CPEY;

yMETh TIEPCHOCHUTHh 3HAHUS B TMO3HABATEIBHYI0 M MPAKTUYECKYIO 00JIacTh
KU3ZHEIEATEIIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WJICH, MpeajiaraTh OPUTHMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUS.

3) padora ¢ nndopmanueii:

OpPUEHTHUPOBATHCS B PA3TUYHBIX UCTOYHHKAX MH(MOpMAIUU (TEKCTE Yy4eOHOTOo
nocoOusi, HAY4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTMYECKUX CIIOBapsAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax AaHHBIX, B MHTepHeTe), aHamu3upOBaTh
MH(OpMALINIO PA3TUYHBIX BUJIOB U ()OPM MPECTABICHUS, KpUTUYECKHU OLICHUBATh
€€ JT0CTOBEPHOCTh U HENTPOTUBOPEUYUBOCTb;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NIMUYHBIE METOJbI MPU TMOUCKE U



otOope Ouosornueckoil HHMOpPMAIUU, HEOOXOTUMOM 711 BBIMOJHEHUSI YUEeOHBIX
3azay;

pUOOPETaTh OIBIT KCHOJB30BaHUSA HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOH30BAHUS PA3TMIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJIbHYI0  (OpMy  MpeACTaBICHUS
ounosornyeckoi mHpopMmaruu (cXeMbl, TpaduKH, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBA TpH paboTe C
Ouojornyeckor HWHPOpMANMEH: TPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTE€MaTUYECKUe 3HaKW W CUMBOJBI, (HOpMyJibl, aOO0peBUaTypy, HOMEHKIATYDY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJHYECKHE  CpPEICTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMHM  PACO3HaBaHWSA W 3aUTHl  WH(OpMaIuy,
uH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

Ogy1aieHNe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1eHCTBHAMM:

1) oO1enme:

OCYIIECTBIISATh KOMMYHUKAITMH BO BCeX cpepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTE WM JIMCKYCCHM TIO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUSI OTHOCHUTENIHHO BBITIOJIHEHUS TMpeJjiaraeMoun
3aJ1ay, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH TO3HUIMH JIPYTUX YYAaCTHUKOB
JIMajora Win JUCKYCCUH);

pacmo3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOIICHMS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aUMOJICUCTBHS, TMOHHUMATh
HAMEPEHUS IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPpeKTHOU popme (hopMyTupoBaTh CBOM BO3PAKCHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBHUIYAJTLHON
pabOTHI IPH PEIICHUH OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIIOBBIX (HOPM B3aUMOJICHCTBUS NPU PEIICHUH YUeOHOMN 3a/1auu;

BBIOMPATh TEMATHKy M METOJBl COBMECTHBIX JEUCTBHH C yd4éTOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH Ka)KIOTO WieHa KOJUICKTUBA;

OpUHUMATh IEJIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JICUCTBUS 10 €€ JOCTHIKCHUIO: COCTABJISITH IUUIaH JCUCTBUH,
pacnpenensaTh pojad ¢ Yy4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJbTaThl



COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHMKAa KOMAaHIbl B
oO1IuMi pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

IIpeIaraTb HOBBIE IIPOEKTHI, OLEHMBAaTh HIEHU C TO3ULUHA HOBH3HBI,
OPUT'MHAIBHOCTH, PAKTUYECKOU 3HAYNMOCTH;

OCYIIECTBJISITh ITO3UTMBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OBj1aieHNe YHMBEPCAJIbHBIMH PEryJIATHBHBIMU ACHCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIs BBIABJICHUS MpoOJIeM M UX
pEIIeHHs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUW II€JIEBble M CMBICIOBBIE
YCTAHOBKHM B CBOMX JCHCTBMSX M IOCTYIIKax IO OTHOLIECHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYILECTBIIATh IO3HABATEIBHYIO JNESATEIBbHOCTD, BBISABIATH
npo0eMbl, CTaBUTh U (HOpPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO  COCTaBJATh IJIAH pEIICHHs NpoOJeMbl C  y4ETOM
HMMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTEHHUH;

J1aBaTh OLICHKY HOBBIM CUTYAaLUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTCHHI;

JIeNaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLIEHHUBATbh MTPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HbIX O00JIACTSX 3HAHMM, IMOCTOSIHHO TMOBBIINIATH CBOM 0Opa30BATENbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMM  IO3HABATENbHOM  pedieKCUH KaK  OCO3HAHMS
COBEpLIAEMBIX JCHUCTBHUM M MBICIUTENBHBIX NPOLECCOB, HMX pPE3yJNbTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI peIeKCUH Uil OLUEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'0 PELICHHUS;

YMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO HUX
CHIKEHHIO;

IPUHMMATh MOTHBBI M apryMEHTBl JPYTHX IIPU aHajIu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHATHE Ce0HA U APYTrUX:



OPUHUMATh ce0sl, TOHUMAsl CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTbl JPYIUX IIPU aHaau3€ pe3yJIbTaToB
NEeATENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh NIOHUMATh MUP € MTO3ULIUH JPYrOro 4eJ0BEKa.

NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO mo OuoioruuM Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue st yueOHoro npeamera « buonorus
Hay4YHbIC 3HAHUSA, YMEHUSA U CIOCOOBI ICWCTBUN MO OCBOCHMIO, HHTEPIPETAIINH U
peoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3jMYHBIX Y4EOHBIX CHUTYallUsX, a TaKkKe B peajbHBIX
KU3HEHHBIX CHUTyallUsiX, CBA3aHHBIX ¢ Ouonorued. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABIECHBI IO rOAaM O0yYEHHUS.

[IpenMeTHbie pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 10
Klacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUIM O MECTE U POJU OUOJOTUU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYyYHOI'O MHPOBO33PEHMs, O BKIJIAJ€ POCCUICKUX U
3apyOCKHBIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
rPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBATh COJIepKaHUE OUOJIOTMYECKUX TEPMUHOB M TMOHSTHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3Mm (0OMEH BEIIECTB U IPEBpaIlCHUE
SHEPrUr), TOMeOCcTa3 (CaMOperyJisilys), YPOBHEBAs OPraHU3alUs KUBBIX CHCTEM,
CaMOBOCIPOU3BEACHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, U3MEHUYMUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHal,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJEKYJsIpHOM Ouosioruu), 3akonbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenust (0 lleHTpax MHOrooOpas3usi u
MPOUCXOXKIEHUS KyJIbTypHbIX pacteHuii H. WM. BaBuioBa), onpeaensiTh rpaHULIbl
UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHUE BIIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAONIOACHUE U
ONMCAHUE >KMUBBIX CHCTEM, IMPOLIECCOB U SIBJICHUM, OpPraHU3alus U IpPOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBABUKCHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]Iy HCCIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IOITYYEHHBIX
pEe3yJbTATOB, WCIIOJIB30BAaHHBIX HAYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IPOKAPHUOT U
JYKApuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU



IPOLIECCOB: OOMEHa BEILECTB M MpPEBpALICHHs] 3HEPTUU B KIIETKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro oOMEHa, XEMOCHHTE3a, MHUTO03a, MeWo03a,
OIJIOIOTBOPEHUS, PA3MHOKCHHsS, WHIUBUAYaJbHOTO pa3BUTUSA OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATh MOJyUYEHHBbIE 3HAHUS AJI1 OOBSACHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUN, IJISl MPUHATUS NMPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C 1IeNbl0 oOecreyeHus: 0e30IacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPY’KaIOIIUX JIIOJEH, COOJIIOICHHSI HOPM I'PaMOTHOTO TTOBEAEHUS B OKPY Karolen
IPUPOJTHON cpene, MOHMMAHUE HEOOXOIWMOCTH HCIOJB30BaHUS JOCTHXKCHUN
COBpEMEHHOM  Ouoysorud W OMOTEXHOJOTHMH  Ajs  palMOHAIbHOIO
IPUPOIONOIb30BAHUS;

YMEHHE pelaTh »JJIEMEHTapHble TEHETHYECKHe 3aJayd Ha MOHO- W
JUTHOpPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAacleJOBaHUE, COCTaBISATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MpPEJCKa3aHMsl HACJIEIOBAHUS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBINOIHATH J1a0OpaTOpHBIE M IpakTUYEeCKHe pPaldoThI, COOIHOIATh
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OIEHUBAaTh W HWHTEPIPETHPOBATH HWH(GOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MacCOBOW MH(OpMALUY, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE aCMeKThl COBPEMEHHBIX HCCJICIOBAaHUN B OWOJIOTHH,
MeAHIINHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCbMEHHBIE U YCTHBIE COOOIIEHUS,
000011ast OMoJIOTHYEeCcKyr0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN anmnapar OMOJI0rHH.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydeOHOro npeamera «buonorus» 6 11
Kjlacce NOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIU OMOJIOTUU B CHCTEME HayYHOTO
3HAHUSA ECTECTBEHHbIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HayYHOW KapTHHBI MUpPAa M HAYYHOIO MHMPOBO33PEHMS, O BKJIAJ€ POCCUHWCKHUX U
3apyOEKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTWMH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHHsI )KU3HEHHBIX 33]1aY;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJIOIMYECKUX TEPMHHOB M TMOHITHIA:
BUJI, TOIMYJIALNSA, TeHO()OHA, SBOIIOLUS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIIOLINH,
IPUCIOCOOJICHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
HKOCHCTEMa, TPOMYIEHTH, KOHCYMEHTBHI, PpEIYyLEHThl, IeNH  IUTAHHS,
AKOJIOTHYECKas MUpaMuia, OMoreonenos, onocdepa;

yMEHHME WH3j1araTh OHOJOrMYECKHe TEOpUH (SBONMIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHsl SBOJIOIMM), 3aKOHbl W 3aKOHOMEPHOCTHU



(3apoabiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HANpaBICHUN U
nyteit spomoruu A. H. CesepiioBa, yuenusi o o6uocepe B. 1. Bepnaackoro),
OMPENEIIATh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BIIAJIETh METOJJAMU HAYYHOTO IMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMUCAHUE YKUBBIX CHUCTEM, IMPOIECCOB U SIBICHUM, OpraHu3alusi U IPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXIy HCCICAyeMbIMH BEIUYMHAMU, OOBSCHEHHE TMOJIYYECHHBIX
pe3yJIbTaTOB, WCIOJIL30BAaHHBIX HAYYHBIX TMOHATHHI, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BHIBOJIBI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIETATh CYIIECTBEHHBbIC MPU3HAKKH CTPOCHUS OHOJOTUYECKUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOT€OlIEHO30B U HJKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHON
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BUI000pa30BaHMs, MPUCTOCOOIEHHOCTH
OpTraHU3MOB, JIEUCTBUS DSKOJOTUYECKHX (PAKTOPOB HA OPraHU3MBI, TEPEeHOCa
BEILIECTB M TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOINOIEHHBIX H3MEHEHUU B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LUKJIOB B Onocdepe;

yMEHUE TPUMEHSATH TMOJYYCHHBIC 3HAHUS ISl OOBSICHEHHS] OMOJOTHYECKHUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELUICHUH B MOBCEIHEBHOU
KU3HU C 1IN0 o0ecredeHus: Oe30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPY>KaIOIIUX JIIOJIeH, COOJIIOICHHUS] HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpee, MOHUMaHUE HEOOXOAMMOCTH HCIOJIb30BaHUSL JOCTHUKEHUN
COBPEMEHHOM OMOJIOTUY TSl PallMOHAIBHOTO MPUPOIOTIOIb30BAHMS,

yMEHHUE peliaTh dJeMEHTapHbIe OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIIEeCTB U SHEPTUU B SKOCUCTEMAX (1IN MUTaHUS);

YMEHUE BBINOJIHATH JIA0OpAaTOpPHbIE M MpakTUYecKHe padoThl, COOII0IaTh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W WHTEPIPETHPOBATH WHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MHGOPMAILIMK, HAYYHO-TIOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HJKOJOTMYECKHE  MIPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHBIE U YCTHBIE COOOIIEHUS,
000011ast OnoIornueckyr0 MHGOPMAIINIO U3 HECKOJIbKHX MCTOYHHUKOB, TPAMOTHO
WCII0JIb30BaTh MOHSATUMHBIN anmapat OUOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO yacon DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne i/m P Kontpoasn IIpakTHYeck (1uubp )
NMPOrpamMMbl Bcero o0pa3zoBaTte/ibHbIE
ble paboThI ue padboTbl
pecypchl
bu6mmoreka [JOK
1 b 2 0.5
HOTIOTITL KAk Hayka https://m.edsoo.ru/7f41¢292
2 JKuBbI€ CHCTEMBI U MX OpTaHu3aIlns 1 bubmoreia HOK
p t https://m.edsoo.ru/7f41¢292
3 XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1 bubmmorexa [IOK
P https://m.edsoo.ru/7f41¢292
bub6mnoreka [IOK
4 IKHSHEASATEILHOCTS KICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3mMHOXeHME ¥ HHIMBULYaJIbHOE Pa3BUTHE 5 1 bubmmorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTh M HI3BMEHYMBOCTD g 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuus opranu3sMoB. OCHOBBI 3 bu6nuorexa [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
CSCPBHOC BPEMA https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 0 4




11 KITACC

KouunyecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne ni/nm KonTpoasnsl | IlpakTnyeckn
NMporpaMmblI Bcero oOpa3oBaTe/ibHbIE
e padoThbI e padoThbl
pecypchl
bubmuorexa [JOK
1
! IBOOUHOHKAs GHOTIOTHS ? https://m.edsoo.ru/7f41cc74
) BoO3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3mbl ¥ OKpY’Karolas cpeia 5 1 bubmorexa [OK
P py H pex https://m.edsoo.ru/7f41cc74
bubnmoreka [IOK
4 Coo0riecTBa v HYKOJIOTHYECKHAE CUCTEMBI 9 hitos://m.edsoo.ru/7fAl ccT4
bubnuoreka [IOK
2
> Peseparoe Bpevs https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 0 2.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
Kosaun4yectBo 4yacos DJIEKTPOHHBIE

K Aara u(pposbie

Nen/m | Tema ypoka OHTPOIL IIpakTHyec H3y4YeH Hep
Bcero HbIEe o0pa3oBaTe/ibHbIE
KHe padoThl | HA
paﬁoTbl pecypcebl
bu6mmoreka [IOK

buonorus B cucreme Hayk

https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

MeToabl TO3HAHUS KUBOM IIpupoasbl.

) [IpakTuyeckas padora Ne 1 | 0.5 bub6nuoreka [IOK
«Hcnonp30Banue pa3IM4HbIX METOIOB IIPU https://m.edsoo.ru/863e6122
U3YYCHUU OMOJIOTHYECKIX O0BEKTOBY
3 buonornueckue cuctemsbl, NPOLECCHl U X 1 bu6muoteka [IOK
U3y4YEeHHE https://m.edsoo.ru/863e6564
4 XUMHYECKHI cOoCTaB KJIETKU. Boma n | bubmnoreka [JOK
MHUHEPAIBHBIE CONN https://m.edsoo.ru/863e674¢
bubnmoreka [JOK
5 benku. CoctaB u cTpoeHue 0eIKoB 1 https://m.edsocl)l.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanuzaTopsl. JlabopaTopHas padora Ne 1
6 «I/I?,yquI/IeIz(aTaHI/ITI/II:IeCIi)ﬁ aIEFI/IBHOCTI/I 1 0.5 bubmmorexa LHOK
(DePMEHTOB (HA TIPHMEpE AMHTA3H! HTH https://m.edsoo.ru/863e6b72
KaTaJasbl)»
bubnmnorexa [JOK
7 Yraerozet. Jlummizet : httDs://m.edsogru/863e6870
8 Hyxkneunosbie kuciaorsl. ATD 1 bubmmoreka [JOK




https://m.edsoo.ru/863e6d5¢

HCTOpI/IfI U MCTOABI U3YYCHHA KIICTKU.

bubmnoreka [JOK

9
Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak 1eI10cTHas KHBask CHCTEMA
CTpoeHue 3yKapuoOTUYECKOM KIIETKHU.
JlaboparopHas pabota Ne 2 «3yuenue
N bubmuoreka [JOK
CTPOEHHUSI KIIETOK paCTEHUM, KUBOTHBIX,
11 oUBOB 1 GAKTEPHI O MIKDOCKOMOM Ha 0.5 https://m.edso0o.ru/863e6ff0
p p g p https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEnapaTax U ux
OITHCAHHUE
bubmuoreka [JOK
12 (0]§) 0
MEH BEICCTE M METAbO0IHIIM https://m.eds00.1u/863e766¢
bu6nuoreka [JOK
13 () . X
OTOCHHTES. ACMOCHHTES https://m.eds00.1u/863e7¢98
bubnuoreka [JOK
14 9 i1 00
HEPTETHHCCIHH OOMEH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIeTKU. [{eneHue
kietku. Muros. JlabopaTopuas padota Ne 3
15 «Habnromenue MuTO3a B KJI€TKAaX KOHYMKA 0.5 bubmorexa [IOK
a ' https://m.edsoo.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MHUKpOITpenaparax»
16 buocunTes O6enka. Peakiys MaTpuyHOTO bubnmnorexa [JOK
CUHTE3a https://m.eds00.1u/863e796¢
bubnuoreka [JOK
17 T —0 0
PaHCILAIA HOCHHTES beitia https://m.eds00.1u/863e796e
bu6nuoreka [JOK
18 Hexmnero e do 3HU — c
KICTOHHBIE OPMBI KH3HH — BUPYCHI https://m.edso00.1u/863e7540
19 DopMbI pa3MHOKEHUSI OPTaHU3MOB bubmorexa LOK

https://m.edsoo.ru/863e81b6




https://m.edsoo.ru/863e831e

bu6mmorexa [IOK

20 Meitos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK.

)1 OmnogotBopenue. JlabopaTopHast pabora Ne 0.5 bubnuorexa [JOK
4 «M3yueHne cTpoeHUs MOJIOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOTPENapaTax»»

22 WNunuBuayanbHOE pa3BUTHUE OPraHU3MOB Bubmmorexa [IOK

https://m.edsoo.ru/863e8436

7 ['eneTnKa — Hayka O HaCJlEeICTBEHHOCTH U bubmuoreka [JOK
W3MEHYUBOCTHU https://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTH HACJICIOBAHUS bubnmoreka [JOK
npU3HaKoB. MOHOTMOpUIHOE CKPEIIMBAHNE https://m.edsoo.ru/863e8878

25 JurubpunHoe cKpeuBaHyue. 3aKoH bubmuoreka [IOK
HE3aBHCUMOI'0 HACJIENOBaHUS IIPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe Hacae10BaHUE PU3HAKOB.

JlaGopaTtopHnas pabota Ne 5 «M3yuenue
but6mmoreka [IOK
26 pe3ylIbTaTOB MOHOTUOPUIHOTO U 0.5
https://m.edsoo.ru/863e8c60
JUTUOPUIHOTO CKPEIUBAHUS Y IPO30(HUIIBI
Ha FOTOBBIX MUKpOIpEnapaTax»

7 ['eneruka nmosa. HacnegoBanue npu3HaKkos, bubnuoteka [JOK
CLEIUICHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
H3menunBocTh. Henacnencreennas
U3MEeHYHMBOCTh. JlabopaTopHast pabota Ne 6.

)3 Nzyuenue monudukanoHHOMU 0.5 bubnmnorexa [JOK
U3MEHYUBOCTH, ITIOCTPOEHUE https://m.edsoo.ru/863e8efe
BAapUALIMOHHOTO PsI/1a U BAPUALIUOHHOMN
KpUBOW»

29 HacnencTBeHHas H3MEHYNBOCTbD. 0.5 bu6mmorexa [IOK




JlaGopaTtopHnast pabota Ne 7. « AHanu3
MYTaIi y Jp0o30(HIbI HA TOTOBBIX

https://m.edsoo.ru/863e8efe

MHUKpOIIpenaparax»
bubmuoreka [JOK
30 Petteritka enosexa 1 https://m.edsogru/863e8d78
PesepBHEIil ypok. O600IICHHE TTO TeMe
31 «HacneacTBeHHOCTh U HI3BMEHYHUBOCTD 1
OpTraHU3MOBY
bubmuoreka [JOK
32 Ceeiup kak Hayka u poLece 1 httDs://m.edsogm/863e9214
13 Metoabl U JOCTHXKEHUS CENEKIINN PACTCHUM | bubnmnoreka [JOK
U KUBOTHBIX https://m.edsoo0.ru/863¢9214
34 buorexHosorus Kak oTpacib NpOU3BOICTBA 1 bubmmorexa LHOK
https://m.eds00.ru/863¢9336
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KITACC

KosauuectBo 4yacos DJIeKTPOHHbIE
KounTpoan Aara uupposbie
Neni/m [ Tema ypoka IpakTHyec H3Y4YeH
Bcero HbIe o0pa3oBaTe/ibHbIE
KHe paborel | HA
padoThbI pecypesl
1 DBOJIIOLHS U METOJIbI €€ NU3YUEHHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTus npeacrabieHuii o0 | bu6mmoreka [IOK
JIBOJIIOINN https://m.edso00.ru/863¢9570
bu6nuoreka [JOK
3 Muikpoosomows ! https://m.edsoo.ru/863e9cle
[Momynsius Kak dIeMeHTapHas eIUHUIA
4 BUJa ¥ dBorOIMH. JlabopaTopHas pabora | 0.5 bubnmnoreka [JOK
Ne 1 «CpaBHeHme BUIOB 1O https://m.eds00.ru/863e¢99c6
MOP(}OIOrHYECKOMY KPUTEPUIO»
5 JIBuoKkyIye cuibl (3eMeHTapHbIe PaKTOphI) | bubnmnorexa [JOK
3BOJTIOIIMU https://m.edsoo.ru/863e9da4
N bu6nmoreka [JOK
6 EctectBennslit 0T00p U ero (popmbl 1 hitos://m.edsoo.r/863e9ed0
PesynpTaThl 3BOMIOLNN:
MPUCTIOCOOTICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. Jlaboparopuas pabota | 0.5 bubnmnoreka [JOK
Ne 2 «Omncanue npucrnoco0IeHHOCTH ' https://m.edsoo.ru/863e9fde
Opranmu3Ma M €€ OTHOCUTEIIEHOTO
XapakTepay
bubnuoreka [JOK
8 HarmpagiieHus 1 IyTH MaKpOIBOJTFOIHH 1

https://m.edsoo.ru/863e9¢cle




9 Heob6patumocTts sBOMIONIMH
10 Hcropus xu3Hu Ha 3eMile U METO/BI €€
U3Yy4YeHUs
1 ['MnoTre3sl MPOUCXOXKACHUS )KU3HU Ha bubmuoteka [JOK
3emie https://m.edsoo.ru/863eaSa6
12 PazButue xxu3Hu Ha 3eMIie 1o 3pam U bubnmnoreka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarnbl HBOIOLUN
pPacTUTEIBHOTO U )KMBOTHOI'O MHpA.
13 [Ipaktuyeckas padora Ne 1 «3yuenue 0.5 bubmmorexa LHOK
g https://m.edsoo.ru/863ea8bc
MCKOIIa€MbIX OCTaTKOB PACTCHUM U
JKUBOTHBIX B KOJIJICKITHSIX)
14 CoBpeMeHHas cucTemMa OpraHu4ecKoro bubnmnorexka HOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIOIUS YeTIOBEeKa (aHTPOIIOTEHE3) bubmmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (pakTops) bubnuotexa [JOK
aHTpoIoOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUX DBOIIOIINH YEJIOBEKA
18 Yenoseueckue pacsl U IPUPOIHBIE bubnmnorexka HOK
aJlanTalyy 4eJI0BEKa https://m.edsoo.ru/863eaea2
Peseprublil ypok. O6001IEHHE TIO TEME
19 «BO3HUKHOBEHNE U Pa3BUTHE KU3HU Ha
3emue»
20 DKOJIOTHUS KaK HayKa
)1 Cpenpl OOUTaHMS U SKOJIOTHUECKHE bubnmnorexa HOK
(baxTopsI https://m.edsoo.ru/863eafec
22 Abuotudeckue dakropsl. JlaboparopHas 0.5 bubnuorexa [JOK




paborta Ne 3. «Mopdonoruueckne
0COOEHHOCTH PacTeHUI U3 Pa3HBIX MECT
oburanwms». JlabopaTopHas padora Ne 4.
«BiusiHME cBETa HA POCT U Pa3BUTHE
YepEeHKOB KOJIeyCa

https://m.edsoo.ru/863eb10e

23 buotnueckue GakTops bubmorexa HOK
https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XapaKTEPUCTUKHU
24 nonyJsinun. [Ipakrrueckas padora Ne 2 0.5
«IToacy€T MIOTHOCTU MOMYJIALIMI Pa3HBIX
BUJIOB PaCTEHUI»
bubnuorexa [JOK
25 Coo01ecTBa OpraHu3MoB — OHOIICHO3 httDs://m.edsocL).Iru/863eb46a
bubnuoteka [JOK
26 DKOJIOTHYECKUE CUCTEMBI (3KOCHCTEMBI ) hits://m.c dsogm 1863ebd6a
OCHOBHBIE TIOKA3aTeNI YKOCUCTEMBI.
27 Dxonornueckue nupamuasl. CBoiicTBa bubmmorexa ITOK
skocrcTem, CyKiecors https://m.edsoo.ru/863eb5fa
28 [IpupoaHbie 3KOCUCTEMBI
29 AHTPOTNIOTE€HHBIE YKOCUCTEMBI
30 buocdepa — rnobdanpHas s3xocucTemMa bubnuoteka [JOK
3emiu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK
ouocdepsl https://m.edsoo.ru/863ebd16
32 UYenoseuecTBO B buochepe 3emnu
13 CocyriecTBOBaHUE TTPUPOIBI U bubmuoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PezepBHblit ypok. O000I1IEHNE TEMBI




«Coo00111eCcTBa U DKOJIOTHYECKHUE CUCTEMBI

OBILEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

2.5




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyouios A.M. u npyrue /Ilox
pen. Ilaceunuka B.B., Aknmonepnoe o61miectBo «3narensctBo «IIpocBemieHue)
* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyouioB A.M. u npyrue
/Mlon pen. Ilaceunnka B.B., Akiinonepnoe obmiectBo «M31aTenbeTBO

«IIpocBemieHuey|

METOJUYECKHUE MATEPUAJIBI J1JI51 YYUTEJIA
MeTtoanueckoe nocodue/Ilaceunux B.B., AkiimonepHoe 00IIECTBO U31aTEIHCTBO

" 'l

"IIpocBelienue

IHHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/



https://biol 1-vpr.sdamgia.ru/
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