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IHOACHUTEJIbBHAA 3AIIUCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJIOTHH TEOPETHUYECKYIO OCHOBY JMJIS OIpPEACTICHHS
MoAX0A0B K (OPMHPOBAHUIO COJEpKaHMs YydeOHOro mnpeamera «buomorus» cocTaBuiIu:
koHuenryaiabHbie nonoxkeHus ®PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJI€H, COIEp>KaHMs,
pe3ynbTaToB 00ydeHUs U TPeOOBAHUU K YPOBHIO MOATOTOBKH BBIMTYCKHHUKOB, MOJOXEHHS 00
o0IIMX IENsIX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit deneparum, a TakKe MOJOKEHHS O crienupuke OUOJIOTHH,
e€ 3HAauYeHWU B TO3HAHWH >KUBOW MPUPOABI M OOECMEYCHUH CYIIECTBOBAHHS YEIIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IMOJOXKEHHSIM, ONPEACTICHBl OCHOBHBIE (DYHKIIMU MPOTPAMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Gmosioruu 1aéT MpencTaBlICHUE O LENX, 00 O0IIel cTpaTernu 00ydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaromuxcsi CcpeacTBaMu ydeOHOTro mpenMera «buosorusy,
ompezenseT o00s3aTeNbHOE TPEIMETHOE COJIEpKaHHE, €ro CTPYKTYpY, paclpeaeicHue IIo
pa3zenaM U TeMaM, PEKOMEHIYyEeMYIO IMOCJIEI0BATeIbHOCTh U3yYeHUs Y4eOHOro Marepuania ¢
Y4ETOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKHA 00pa30oBaTEIBHOTO IMpoIiecca,
BO3PACTHBIX 0COOCHHOCTEH 00YyJarOIUXCsl.

B mporpaMmve mo OHONOTMM TakXe YYUTBHIBAIOTCS TpeOOBaHMS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MPEAMETHBIM pe3ysbTraraM oOydeHUs B (OPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIBHOMN JEATEIbHOCTH/yUeOHBIX NTEUCTBUI 00YUYaOIUXCS 110
OCBOCHHIO COJICPKAHUS OMOJIOTMIECKOTO 00pa30BaHMUs.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIi ypOBEHb) peaaM30BaH MPUHIIUII
MPEEMCTBEHHOCTH B W3Y4YeHHH Ouonorud, Omaromaps dYemy B HEH mIpocMaTpuUBaeTCs
HaIpaBJICHHOCTh HAa PAa3BUTHUE 3HAHUH, CBA3AHHBIX C (DOPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHPOBO33PCHHUSI, IIEHHOCTHBIX OPHUEHTAIMH  JIUYHOCTH, OSKOJOTUYECKOTO  MBIIUICHHUS,
NPEJCTAaBICHUA O 3J0pPOBOM 00pa3e >KM3HH W OEpEeKHBIM OTHOIIEHHWEM K OKpYKaroIen
npupoaHoii cpene. IlosTomy Hapsay ¢ H3ydyeHHUEM OOMIEOMOJIOTHYECKUX TEOPHM, a Takke
3HAHWUI O CTPOSHUU KHUBBIX CUCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
MPOIIECCOB B MpoTrpaMMe MO OWOJOTHH YACICHO BHUMAaHWE HCIIOJIB30BAHHUIO ITOJTYYEHHBIX
3HAHWI B MOBCEIHEBHOM KM3HU JIJIs1 PEIICHUS MPUKIIATHBIX 3a7a4, B TOM YHCIIE: TPO(IIaKTUKA
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  4YEIIOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS PKOJIOTUYECKHU IIEJIECO00Pa3HOTO MOBEJACHUS B OKPYXKAIOIICH MPHUPOIHOM cpele,
aHaJ M3a BIMSHUS XO3SMCTBEHHOW JACATEIHPHOCTH YEJIOBEKA HA COCTOSHHE MPHUPOIHBIX H
HMCKYCCTBEHHBIX SKOCHCTEM. YCHJICHHE BHMMaHHUS K MPHUKIIATHON HANpaBJIEHHOCTH y4eOHOTO
npeaMera «bUONIOTHS) MPOAUKTOBAHO HEOOXOIUMOCTBIO OOECIICUCHHS YCIIOBUHM ISl PeIleHUs
OJIHOM M3 aKTyaJIbHBIX 33/1a4 MIKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/noiaraet
dbopMupoBaHKEe y OOYYarOUIUXCS CIIOCOOHOCTH aJaNTHPOBATHCS K W3MEHEHUSM JHHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpa.

buonorus Ha ypoBHEe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxHoe MecTo. OHa
obOecrieunBaeT (GoOpMUPOBaHHE y OOYYAIOIIMXCS MPEICTABICHWA O HAyYHOH KapTUHE MUDA,
pacmmpsieT U 0000IaeT 3HAHKS O KUBOU MPUPO/IE, €€ OTIIMUUTEIBHBIX PU3HAKaX — YPOBHEBOM
OpraHu3aIii M DSBOJIIOIMH, CO3Ma€T YCIOBHS JUIA: IO3HAHUS 3aKOHOB >KUBOW TPHUPOJIBI,
dopmupoBaHus (yHKIIMOHATHHOW TPAMOTHOCTH, HABBIKOB 30OPOBOTO M Oe€30macHOro odpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHUS, ICHHOCTHOTO OTHOIICHHUS K KUBOU MPUPOJIC U YEIIOBEKY.

bonbimoe 3HaueHne OWOJOTHS HWMEET TaKXKe JUIsl PEIICHUS BOCIHTATEIBHBIX U
Pa3BUBAOIIMX 3aJ1ay CPEHEro o0Iero oopa3oBaHus, Conaau3anui ooyyaromuxcs. M3yuenune



Oouosioruun obecrieunBaeT YCIIOBHS TUTSt dbopmMupoBaHU HWHTEJUICKTyJIbHBIX,
KOMMYHHKAIIMOHHBIX W MH(POPMAIIMOHHBIX HABBIKOB, SCTETHYECKON KYJIBTYPBI, CIIOCOOCTBYET
WHTETpaIMy OMOJIOTMYECKUX 3HAHUN C MPEICTaBICHUSIMH W3 APYTUX YYEOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U Teorpaduu. HazBaHHbIe MON0KEHHS O MPeIHa3HAYEHUU YU4eOHOTO
npenMera «buonorus»y cocraBUiIM  OCHOBY Ul ONpENENEHHS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHMUS, TPEICTABICHHOIO B TPOrpaMMe TI0 OHMOJIOTHH.

OTt60p conepkanust yueOHOro TipeameTa «buonorusy Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYypPOCOOOPAa3HOTO MOAXO0/A, B COOTBETCTBUM C KOTOPHIM O0yYaroIIUecs TOJIKHBI
OCBOUTH 3HAHUS U yMEHHS, 3HauUMble I (hopMHpOBaHUS OOILIEH KyJIbTYpbl, OMpPEEISIOIne
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPYXKAIOIIEH NPUPOTHOU cpele, BOCTPEOOBAHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKOU nesTenbHOCTH. Ocob0e MECTo B ATOW CHUCTEME 3HAaHUUN
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHusl, KOTOphle CIy>KaT OCHOBOM g (QOpMHUpPOBaHUS
MPEJCTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHpa U I[EHHOCTHBIX
OpHUEHTAIUSIX JTUYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3AIMHA OMOJIOTHIECKOTO 00pa30BaHusl.

CTpyKTypUpOBaHUE COJEpXKaHUS Yyd4eOHOro Marepwaja B MporpaMMe IO OHWONIOTHH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUNA 00 OTIMYUTENbHBIX OCOOEHHOCTSIX
J)KUBOM TMPUPOABI, O €€ YpPOBHEBOM OpraHU3alUM WU 3BOJIOLMH. B COOTBETCTBHM C 3TUM B
CTpYKType y4eOHOro npeamera «buonorusy BBIIEICHBI CIEAYIONINE COAEpIKATeIbHbIC JTUHUU:
«buonorus kak Hayka. MeToapl Hay4yHOTro Mo3HaHUs, «KieTka Kak OMONOrHYecKass CUCTEMAY,
«Opranusm Kak Ouonoruyeckas cucrema», «Cucrtema ¥ MHOrooopazue OpraHu4ecKoro MUpay,
«IBOJIIOLMS )KUBOH MPUPOIBD», « IKOCUCTEMBI U MPUCYILIHE UM 3aKOHOMEPHOCTHY.

Henr u3yueHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE — OBIAJCHHE
00y4JalImMMHUCS 3HAHUSAMU O CTPYKTYPHO-(OYHKIIMOHATBLHOW OpraHU3allii >KUBBIX CHCTEM
pPa3HOTO paHra v NpuoOpeTeHre YMEHUN UCIIOIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX IEHCTBUH B
OTHOHIIEHUH 00BEKTOB )KMBOW MPUPOJIbI U PEILICHUS PA3IMYHBIX KU3HEHHBIX TPOOIIEM.

JocTtuxkenne menu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 06a30BOM YpOBHE
obecreunBaeTCs PelIeHueM CIeIYIOIINX 3a1au:

OCBOEHHE O0OyYaloIIMMHCS CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOPUSX, YUCHUSX,
3aKOHAaxX, 3aKOHOMEPHOCTSIX, TMIIOTEe3aX, MpaBWiIax, CIY>KallMX OCHOBOM MUisi (opMHUpOBaHUS
MPEJICTABICHU O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAAaX HAYYHOTO IO3HAHUS,
CTPOCHUH, MHOTOOOpa3MH U OCOOCHHOCTSX JXKHBBIX CHCTEM pPa3HOTO YpPOBHS OpTaHU3AIINU,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

dopMupoBaHue y oOyd4aromMXCsl MO3HABATEIbHBIX, MHTEIIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B MpoIecce aHaNM3a JAaHHBIX O IMyTSAX Pa3BUTHUS B OMOJIOTUH HAYYHBIX B3TJISIOB,
UJed ¥ MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM Pa3HOI'0 YPOBHS OPraHU3aLUu;

CTAaHOBJICHHE Yy oOOydJarommuxcsi oOmeld KyJIbTypbl, (DYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUIN OOBACHATH U OLIEHUBATH SIBICHUS OKPY’KAIOLIEro MHUpa *KUBOW MPUPOIBI Ha
OCHOBaHWH 3HAHUU U OMBITA, TOJYYSHHBIX PU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHE Yy OOYYArOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKHX
3HaHUW B MPAKTUYECKOW JEATEIbHOCTU YEJIOBEKa, Pa3BUTHUM COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI M arpoOUOTEXHOJIOTHIA;

BOCTIUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH TO3HAHHS YEIOBEKOM KHBOWU MPHUPOJIEI,
HE00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K HEW, COOMIOIEHUS STHYECKUX HOPM TPU MPOBEACHUN
OHMOJOTHYECKUX UCCIIEIOBAHMUI;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHHWM ISl TOBBIIIEHHS] YPOBHS 3KOJOTHYECKOM
KYJbTYPBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWH W YMEHHUH B TIOBCEJHEBHOW J>KU3HU JUISL OLCHKH
NOCJIEICTBUIM CBOEW JAEATENIbHOCTU IO OTHOIICHUIO K OKpYXaroled cpene, COOCTBEHHOMY
3J10pOBbI0, 00OCHOBAHHE U COOIIOICHHE Mep MPO(PUIAKTHKH 3a00I€BaHHH.

B cucreme cpeanero oOmiero oobpazoanusi «buosorusy, usydyaemas Ha 0a30BOM ypOBHE,
SIBIISICTCSL 00sI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOJSIIMM B COCTaB MPEIMETHOW OOJIACTH
«EcTecTBeHHO-HAYYHbIE ITPEIMETHI».

Jns u3yuenus 6uonoruu Ha 6a30BOM ypOBHE CPEIHEro OOIIero 0Opa3oBaHUs OTBOIUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEPKXAHUE OBYYEHUA
10 KUIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U IPYTHUMH
€CTeCTBEHHBIMH HayKamu, (umocodueil, STHKOH, 3CTETUKOH W mpaBoM. Posp Ouomoruu B
(bopMHpPOBaHUH COBPEMEHHON HAy4YHOW KapTHUHBI Mupa. CucTeMa OMOJIOTUYECKUX HaYK.

MeTo b1 TO3HAHUS KUBOU MPHUPOALI (HAOI0IeHUE, SIKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHUE,
KJaccuukanus, MOJETMPOBAHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JdemMoncTpanuu:

[optpetsr: Y. lapsun, I'. Mennens, H. K. Konbros, /Ix. Yorcon u ®@. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKre padoThi:

[Ipaktuueckass paboraNe 1. «lcmonb3oBaHue pPA3IUYHBIX METONOB MpPHU H3YyUYCHHU
OMOJIOTUYECKIX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI 1 X OPraHU3aI U,

JKuBbie cuctembl (OMOCHMCTEMBI) KaK TMpeAMET u3ydeHus Ouonoruu. OTIuYHe KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPO/BI.

CpoiictBa OumocucteM M HX pa3HooOpazue. YPOBHM OpraHM3alUd OHOCHUCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBINA,  TKAHEBbIA,  OpPraHW3MEHHBIM,  MOMYJSLIHMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOChHEPHBIA.

JdemMoncTpanuu:

Tabmuubl u cxembl: «OCHOBHBIE MPHU3HAKH JKU3HU», «YPOBHU OpraHU3alMM KUBOU
IPUPOJBI».

O6opynoBanue: moaenb Mosekysbl JTHK.

Tema 3. XumMuveckuii cOCTaB U CTPOCHHUE KJIETKH.

XUMHYECKUU COCTaB KJIETKH. XUMHYECKue 3JIEMEHTBHL: MAaKpO3JIEMEHTHI,
MUKpO3JIeMeHThl. Bosia 1 MUHepanbHbIe BEIIEeCTBa.

OYHKIMM BOJABl M MUHEPAJIbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOTO
Oananca.

Benxu. CoctaB u crpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEPHI O6ekoB. Hesamenumbie
U 3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYPhI O€IKOBOM
MOJIeKyJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YEeTBEpTUYHAs CTPyKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMHU OEIKOB.

®epMeHTHI — Ouonornueckue kKarammsatopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IIEHTD,
cybcTpaTHas crenu(UIHOCTS. KodepmeHTsr. Butamunsl.
OT1nnuusihepMeHTOBOTHEOPTaHUYECKUXKATAIN3aTOPOB.

VYrneBoasl: MOHOCaXapu bl (TIII0K03a, pubo3a U 1e30Kcupru003a), Aucaxapuibl (caxaposa,
JaKTO3a) W Mojucaxapuibl (Kpaxmal, TJIUKOTeH, Ieuitoiio3a). buonormueckue QyHKINH
YTJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounbl. [ 'uapoduabHO-THAPOGHOOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu aunuaoB. CpaBHEHUE YTIIEBOJIOB, OCTKOB U JUMHUIOB KaK
HMCTOYHHUKOB YHEPTUU.



Hyxkneunoseie kucnotsl: [JHK u PHK. Hykneotnasl — MOHOMEPBI HYKJIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JHK. Crtpoenne um ¢ynkuum PHK. Bumst PHK. AT®: crpoenue u
byHKUIMN.

[utomoruss — Hayka o kjeTke. KinetouHas Tteopuss — mpuMep B3aMMOJACHCTBHUS UIEH U
(dakTOB B HAYYHOM MO3HAHUU. MeTOo/1bl U3yUeHUS KIETKH.

Kietka kak menoctHas xuBas cucrema. OOIue MpU3HAKU KIETOK: 3aMKHYTasi HapyKHas
memOpana, mosiekynbl JJHK kak reHeTnueckuii anmapar, cucTeMa CHHTe3a Oelka.

Tunsl KIETOK: dSyKapuoTH4eckas U mpokapuoTudeckas. OCOOEHHOCTH CTPOCHHUS
MpOKaproOTUUECKON KieTku. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHAs CTEHKAa, TIMKOKAIHMKC, WX (DyHKIUU.
[Tnazmatnueckass meMOpaHa, €€ cBoiictBa W (GyHkmuu. l[luTormasma u €€ OpraHouIb.
OnnomemOpannbie opranouibl kietku: JI1C, ammapar ['omasmku, muzocomsl. [lomyaBTOHOMHBIE
OpraHoOWbl KJIETKH: MHUTOXOHJApPUHU, TutacTuiabl. [IpoucxoxiaeHue MUTOXOHAPUM U TUIACTH.
Bunpr mnactua. HememOpanHbie opraHOUIbI KIIETKH: PUOOCOMBI, KIIE€TOYHBIH EHTP, [IEHTPHOJIH,
PECHUYKH, KIyTUKUA. OYHKIIMHA OpraHOW0B KIEeTKH. BriroueHus.

Snpo — perynstopHbIii IeHTp KieTku. CTpoeHue sapa: saepHas 000JI04Ka, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lllann, M. llIneitnen, P. Bupxos, k. Yorcon, O.
Kpuxk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsl:  «PacnpenenceHue XUMUYECKHX JJIEMEHTOB B HEXKHMBOM  IIPUPOIECY,
«Pacnipenenenue XuMUYECKUX 3JIEMEHTOB B )KMBOU MTPUPOJIE».

Tabmuuper u cxembl: «llepuonudeckas Tabauna XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocuHTe3 Oenka», «CTpoeHrne MOJIeKyIbl Oenka», «CTpoeHue GpepMeHTay,
«Hyxkneunossie kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3ykapuoTHUECKON
KJIETKW», «CTpPOCHHE >KMBOTHOW KIETKW», «CTpOECHHE pPaCTUTEIbHOM KIETKW», «CTpoeHue
MPOKAPUOTUUECKOHN KIETKN», «CTpoeHHUE siapa KIETKH», « Y TIEBOAbD, «JIMIuab.

Ob6opynoBaHue: CBETOBOW MMKpPOCKOI, 00OpYyIOBaHWE Ui NPOBEACHHS HaOIIONCHUM,
U3MEpPEHU, KCIEPUMEHTOB, MUKPOIPENapaThl PACTUTENBHBIX, JKUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaboparopHast pabotra Ne 1. «M3ydeHHne KaTaTWUTHYECKON aKTUBHOCTH (pepMeHTOB (Ha
MIpUMEpPE aMIJIa3bl UM KAaTalasbl).

JlaGopatopnast padota Ne 2. «M3ydeHume CTpOEHHUS KJIETOK pACTEHUH, KUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHEY.

Tema 4. /KuzHeneATeJIbHOCTD KJIETKH.

OOMeH BemiecTB, WM MeTa0OMU3M. AccCUMUIAIUS  (TUIACTHYECKUH OOMEH) u
JTUCCUMMIIALINS (SHEPTETHYECKUH 0OMEH) — JIBE€ CTOPOHBI €IMHOTO MpoIecca MeTtadonuzma. Poib
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOHBIH U rereporpodHblid. Ponb depmenToB B 0OMeHe
BEILECTB U MPEBPAIICHUH YHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3el (orocuHTe3a. Peaknum ¢doTocuHTE3A.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HU Ha 3emuie. Bimsiaue ycrnoBuid
cpensl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUHN.



XeMOCHHTe3. XEeMOCHHTE3UpYoIreOakTepun. 3HAYCHUE XEMOCHHTE3a I JKM3HM Ha
3emie.

OHepreruyecknii oOMeH B KkjerTke. PacimieruieHume  BEIIECTB, BBICICHHE U
aKKyMYJINPOBaHHE SHEPIUU B KIETKe. DTambldHepreTuueckorooomena. I'mukonus. bpoxxenue u
eropuabl.  KuciopogHoe — OkuciaeHue, WM KIETOYHOE  JpIXaHue.  OKHUCIUTENbHOE
dochopmmupoBanre. IPPEKTUBHOCTh SHEPTETUICCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. l'eHernueckas wunpopmanus u JHK. Peamuzauwms
reHeTH4YecKoi mHpopmanuu B KJIETKe. [ €eHEeTHYEeCKU KOJ M €ro CBOWCTBA. TpaHCKPHUIIIIHS —
matpuuHblid cuHte3 PHK. Tpancnsuus — 6uocunTe3 Oenka. Dranbl TpaHcasnuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocrHTe3e Oernka.

Hexnerounsle ¢opmbl ku3HM — Bupychl. Mcropusi otkpbiTHs BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUSI M KU3HEHHOTO IIMKJIa BUPYCOB. bakrepnodaru. bonesnn
pacTeHuii, )KUBOTHBIX U Y€JIOBEKa, BhI3bIBaeMble BUpycaMH. Bupyc uMmyHonedunTa yenoBeka

(BUY) — Bo3Oyaurens CIIMJa. OOpatHast TpaHCKpHUILHMSA, peBepra3a M HHTErpasa.
[Ipodunaktrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHU.
JdemoncTpanum:

[Toptpetsi: H. K. Konbuos, 1. 1. UBanosckuii, K. A. Tumupszes.

Tabmumet  u cxembl: «Tumbl  mutaHus», «Merabomuzm»,  «MHUTOXOHIPHUY,
«OHepreTrueckuii 0OMeny», «Xmopormaacty, «Dotocunrtes», «Crpoenne [IHK», «Crpoenue u
dbyHKIMOHUpOBaHWE TeHa», «CuHTes Oenka», «l'eHermueckuii  kom», «Bupycem,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1K Bupyca CIIM[la, OGakrepuodaray,
«Penmukamusa JJHK».

Ob6opynoBanue: Monenu-anminkayuu «Yasoenue JJHK u tpanckpunims», «buocunres
oenkay, «CTpoeHue KIeTku», Mmoaensb cTpykTypsl JJHK.

Tema 5. PazMHoOKeHHe M HHAMBUAYAJbHOE Pa3BUTHE OPTaHU3MOB.

KneTounslii muki, win >KU3HEHHBIM LUK Kietku. MHTepdaza m muros. Ilporecchl,
npoTekaromue B uHTEepdasze. Pemnmukanus — peakuuss marpuyHoro cuntesa JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIH Ha0Op — KapHOTHUIl. JMIUIOWTHBIM W TArUIOWIHBIA XPOMOCOMHBIC
HaOopbl. XpoMatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYAJTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne wietkn — muto3. Cramuu murtosa. llpouecchl, mpoucxonsiiue Ha pa3HbIX
CTaJUsAX MUTO3a. BUOIOrM4eCcKuii CMBICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

@opMBI  pa3MHOXKECHHsI OpPraHHM3MOB: Oecroyioe W TMOoJIoBoe. Buabl  Oecronoro
pPa3MHOXKEHUS: JIEJICHHE HAJBOE, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BETrE€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIHH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIIOIOTO.

Meiios. Cragummeiio3a. Ilpouecchl, mpoucxondiiue Ha cragusx Mmenosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HaYEHHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10/10BBIE XKene3bl:
CEMEHHHUKU U sSUYHUKH. OOpa3oBaHHE W PAa3BUTHE TOJOBBIX KIETOK — ramer (CIepMaTo30u,
SAUIIEKIIETKa) —  cHepMatoreHe3 W oBoreHe3. (OcoOEHHOCTHCTPOCHUSSAUIIEKIETOK |
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

NunuBunyansHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTrEHE3).
Oranbl 3MOPHOHATHHOTO PA3BUTHUS Y IMO3BOHOYHBIX >XKHUBOTHBIX: APOOJICHHE, TacTpPyJISIUS,



opranoretes. [ToctamOproHanbHOEe pa3BuTHE. THIBI MOCTAIMOPHOHAIBLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BnusHHe cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJuu
pa3BUTHA.

JdemoncTpanuu:

Tabmuupl u cxembl: «@OPMBI pa3MHOXKEHUS OPTaHU3MOBY, «J[BOITHOE OIUIOIOTBOpEHUE Y
IBETKOBBIX pacTeHUi», «BereratTuBHOE pa3sMHOXKEHHE pacTeHui», «JleneHue KiIeTkKu
Oaktepuit», «CTpoeHHE TOJIOBBIX KIETOK», «CTpOoeHHE XPOMOCOMBD», «KJIETOUHBIN UK,
«Pemukanus THK», «Muto3», «Meio3», «llpamoe n Henpsimoe pa3ButHe», «l'amerorenes y
MJIEKOMUTAIOIINX U YeNloBeKay, « OCHOBHBIE CTAIUU OHTOTEHE3a.

O6opynoBaHue: MHUKPOCKOI, MHUKpompemnaparbl «CrnepMaTro30uabl MIIEKOMHUTAIOIIEr0»,
«Sineknerka miekonuTaromero», «KaprnoknHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moieb-anruKanus «Jlenenne kinetkn», moaens JIHK, Mogens meTadazHoit XpOMOCOMBI.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

JlaGopaTtopnas pabora Ne 3. «HabmroneHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIPENapaTax.

Jlaboparopnass pabotra Ne 4. «l3ydeHue CTpPOEHUS TMOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPTaHU3MOB.

IIpenmMer u 3agaum reHeTUKU. Mcropuss pa3BUTHUS TEHETUKH. Poiib LHUTOJNIOTMH U
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETUKHU. BKiIag pocCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHETUKU. MeToIbl TEeHEeTUKH (THOPHUIOJIOTUYECKUHM, LUTOTCHETUYECKHA, MOJIEKYISIPHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. [ 'eHeTnyeckasi CHMBOJIMKA, UCTIOJb3yeMasi B
CXeMax CKpeIlMBaHHIl.

3aKOHOMEPHOCTH  HAaclIeAOBaHUs  MPU3HAKOB, ycTaHoBleHHble [. Mennaenem.
MoHorubpuaHoe ckpelmuBaHue. 3aKoH eInH0-00pa3ust rTHOPHUIOB MepBOro NokoieHus. [Ipasuio
JOMUHUPOBAHUA. 3aKOH paclleruieHus NOpu3HakoB. ['mmore3a uyucToThl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe  CKpenMBaHWE. 3aKOH HE3aBHCHMOTO  HACIEIOBaHUS  MPH3HAKOB.
[{uToreHeTH4eCcKre OCHOBBI TUTHOPUIAHOTO CKpEIIMBAaHHS. AHAIW3UPYIOIIEE CKpEIIMBAHHE.
Hcnonp30BaHre aHAIM3UPYIOMIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHHS TE€HOTHUIIa OCOOH.

CueruieHHOe HaciefoBaHue Tnpu3HakoB. Pabora T. Moprana 1o CIEIUICGHHOMY
HacJe10BaHuI0 TeHoB. HapynieHue clienienus TeHOB B pe3yJibTaTe KpOCCUHTOBEpa.

XpOMOCOMHas TEOPHS HACIEACTBEHHOCTHU. [ eHeTuuecKre KapThl.

I'enernka mosia. XpoMOCOMHOE OINpEEICHHUE MoJa. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mmbl. HacimenoBaHue INpPU3HAKOB, CUEIJIEHHBIX C
HIOJIOM.

N3menunBocTh. Buibl n3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacleACTBeHHas1. Poib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTepUCTHKAa MOIU(PUKALIMOHHOW H3MEHUYMBOCTH.
Bapuanuonsslii psig 1 BapuandoHHas kpuBas. Hopma peakuun npuszHaka. KojqnuecTBeHHbIE U
KaueCTBEHHBIC TPU3HAKU U X HOopMa peakuuu. CBoHCTBAa MOAUPUKANIMOHHONW N3MEHYNBOCTH.

HacnencrBenHasi, Wiy TeHOTHUIHYECKAst, U3MEHUYMBOCTh. KOMOMHATHBHAS H3MEHYHBOCTb.
Meiio3 W TONOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
u3MeHuuBoCTh. Kiaccudukanuss mMyTauuid: TeHHbIe, XpOMOCOMHbBIE, IeHOMHble. YacToTa u



NPUYHHBI MyTaluid. MyTtareHHbie (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIIEICTBEHHOU
n3MenunBocty H. . BaBuiosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enernka uyenoseka. Kapumorun denoBeka. OCHOBHBIE METOJbl TE€HETHKH YeEJIOBEKa:
TE€HEATOTHYCCKUM, OJIM3HEIOBBIM, IHUTOTCHETHYECKUH, OHOXUMUYECKUM, MOJICKYJISIPHO-
reHeTuueckuil. COBpPEMEHHOE ONpEIENIEHUE TEHOTHNA: IOJHOI€HOMHOECEKBEHUPOBAHUE,
TeHOTUIIUPOBaHKEe, B ToM uucie ¢ nomomipio [1I[P-ananusa. HacnenctBeHHble 3a0oneBaHus
yelloBeKa: TreHHble Ooyie3HH, OO0JIe3HHM C  HAClEACTBEHHOW  IpelpacrnooKEeHHOCTHIO,
XxpoMocomHble Oone3Hu. ComaTuueckue U TeHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKH.
[TpuHIMMIBL 3M10pOBOTO 00pa3a KU3HU, AHATHOCTUKH, MPOPHUIAKTHKN U JICUYCHHUS TeHETUYECKUX
Oone3Hell. MeaMKO-TeHeTUYeCKoe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEAMIIMHCKOM TEHETHKH B
MPEOTBPALICHUH U JICUEHUU TeHETHYEeCKUX 3a00JIeBaHN YeTTOBEKa.

JdemoncTpanum:

[optpetsi: I'. Mengnens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAaHUE U €ro LIUTOT€HETHYECKas OCHOBAY,
«3aKOH pacHICIUVIEHUS] M €ro LUTOTCHETHYECKass OCHOBa», «3aKOH YHCTOTBI raMmeT,
«lurubpunnoe ckpeumBanue», «lluTonornueckue OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUS,
«Merio3y, «B3aumMoaencTBie amielbHbIX T'€HOB», «['eHeTnueckne KapThl PaCTEHUM, )KUBOTHBIX
U 4yenmoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIENOBaHUS, CIEIUIEHHOTO C IOJIOM»,
«Kapuotunsl uyenoBeka M IKUBOTHBIX», «Bumbl wusMeHunBoctu», «MoaudukamoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropan, «l'eHeTHKa Tpymnm KpoBu», «MyTallMoHHas
U3MEHYUBOCTHY.

Ob6opynoBanue: Monenu-anmiukauuu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMHUHHUpOBaHHE», «JlurnbpuaHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI H
MuKponpenapat «Jpo3oduna» (Hopma, mytanuu GopMbl KpbUILEB M OKpPackH Teja), repbapuii
«I"opox IOCEeBHOW».

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopnast pabota Ne 5. «M3yueHnue pe3ynbTaTOB MOHOTHOPUIHOTO M JUTHOPHUIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIPEIIapaTaxy.

JlaGoparopHast pabota Ne 6. «/3yueHne MoaupUKAIIMOHHON U3MEHYHMBOCTH, TOCTPOCHHE
BAPUAIIMOHHOIO PAJIa U BApUALMOHHOW KPUBOW.

JlaGopatopnass pabora No 7. «Anamu3z wMytanmuii y apo30ouiibl  Ha  TOTOBBIX
MUKpOIIpenaparax.

[Ipaktudeckas padora Ne 2. «CocTaBieHre U aHATIU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesexkuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk Hayka U Mpouecc. 3apoKJICHHUE CEIEKINU U ToMecTukamus. Yuenue H. M.
BaBunoBa 0 meHTpax NPOMCXOXKAECHUS W MHOrooOpasusi KyJbTYpHBIX pacTeHHid. LleHTpsl
MPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, TOPOAA, LITAMM.

CoBpeMeHHBIE METObI CENEKIIMU. MacCOBBI M WHAWBUAYATbHBIH OTOOPHI B CEIICKITUU
pactenuii U KUBOTHBIX. O1leHKa 3KCTepbepa. bin3KkopoacTBEHHOE CKpeluIMBaHUE — UHOPUIAMHT.
Uucras nuHusa. CKpelMBaHWE YUCTBIX JHMHUKA. [erepo3uc, wuim ruOpuaHas Cuia.
Heponcteennoe ckpemmBanue — aytOopuauHr. OtnanéHHas ruOpuamsanmus U e€  yCrexw.
NckycCcTBEeHHBI MyTareHe3 M IMOJYy4YeHUE MOJUIUIONIOB. J[OCTHXKEHUS CEJNEKIMU pPacTeHUH,
JKUBOTHBIX 1 MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MNPOU3BOJCTBA. ['€HHAs HMHXKEHEpHUs. OTalbl CO3IAHUS
pexomOunanTHOH JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepus. Kuerounble
KYJbTYpbl. MUKPOKJIOHAJILHOE pa3MHOKEHHE pacTeHuil. KilonnpoBaHue BbICOKONIPOAYKTHUBHBIX
CETbCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYecKue mnpobiembl. MO —
FeHEeTUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

Hoptpetsi: H. K. BaBunos, 1. B. Muuypus, I'. /1. Kapneuenko, M. ®. 1BaHOB.

Tabmuipel u cxembl: kapra «LleHTpbl MpoMCXOXKIEHUS M MHOroo0Opasusi KyJbTYPHBIX
pactenuit», «Ilopoabl JOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHui», «OTaaiéHHas
rubpuam3amusy, «Paborer akagemmka M. @. VBanoBay, «[lomummonaus», «OOBEKTHI
ounorexHonorun», «KiaeToynble KyJabTYphl M KIOHUpOBaHUE», «KOHCTpyupoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MyJSHKU IJIOJI0OB U KOPHEIUIOAOB JUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTCHUS.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

OkcKypcuss«OCHOBHBIE METOJbl U JOCTHKEHHUS CENIEKIIMM PAacCTeHHM M JKMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHLHUIO, TUIEMEHHYIO (epMy, COPTOMCIBITATENIbHBIM yYacTOK, B TEIUIMYHOE
X035HCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. IBosroNMOHHAsA 0HOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMSI HBOJIIOLIMOHHOW TEOPUM. OBOJIIOLIMOHHAs TEOpUs U €€
MecTO B OMOJI0ruU. BiusHue 3BONMIONMOHHON TEOPHH Ha pa3BUTHE OMOJIOTHH U IPYTHUX HAYK.

CeunerenscrBa dBomonuu. [lameoHTonornueckue: mMOCIEAOBATEIBHOCTD IOSBICHUS
BUJIOB B MAJICOHTOJOIMUYECKON JIETONUCH, NepexoaHble GpopMbl. buoreorpapuyeckne: cxoIcTBO
U paznuuue GayH u (Iop MaTEPUKOB U OCTPOBOB.

OMOPHONIOTHYECKUE: CXOJCTBA M Ppa3iMyusi 3MOPUOHOB pPa3HBIX BHJOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJOTWYHBIC, PYAMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO MEXAHHW3MOB HACIEACTBEHHOCTH H
OCHOBHBIX META0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomtonmonHasg teopust Y. JlapBuna. Ilpennocbulku BO3HMKHOBEHHUS JapBHHH3MA.
JIBIOKylMe Cuibl 3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpelenéHHas H3MEHYMBOCTb, OOppOa 3a CyLIECTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) u e€ 0OCHOBHBIE OJIOKEHHUS.

Muxkpossomtonus. [Tomynsanus kak equHULA BUAA U 3BOJIOLUH.

JBwxymme cuiibl (pakTophl) BOJIOLMU BUAOB B Mpupoae. MyTalMoOHHBIN Iporecc U
KOMOWHATUBHAs HM3MEHYUBOCTh. [lomynsnnoHHble BOJHBI M JApeild reHoB. Wzomauus wu
MUTpanus.

EcrecTBenHbIit 0TOOp — Hamparisitonuit (aktop sBomonun. DopmMbBIl €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Boouuu. [Ipumepsl nmpucnocodaeHuit
y opraau3mMoB. ApoMop(}o3bl U UAN0-aAATI TAIHH.

Bun u BumoobOpaszoBanme. Kputepum Buma. OcHoOBHbIE (GOpMBI BHUI000pa30OBAHMS:
reorpapuueckoe, 3K0JI0rHuecKoe.



MakposBomonus. @opMbl 3BOMIONUU: (uUIETHYECKas, TUBEPreHTHAas, KOHBEpreHTHasl,
napaniensHas. HeoGpatumMocTs 3BoMOLNN.

[Ipoucxoxaenue  OT  HECNEUHAIU3UPOBAHHBIX  MPEAKOB. [Iporpeccupyromas
crenuanu3anys. AJanTuBHas paaualus.
JdemoncTpanum:

Hoprpersr: K. JIunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepios.

Tabmumpl u cxembl: «Pa3BuUTHE OpraHuyeckoro Mupa Ha 3emiie», «3apOoAbIlIn
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «PopMbl OOppOBI 32 CYyIIECTBOBAHHUEY,
«EctectBenHblii  0TOOp», «MHOroo0Opasue CcopToB pacTeHuil», «MHoroobpasue Mmopoa
JKUBOTHBIX), «ITomynsiumy, «MyTauuoHHas U3MEHYUBOCTHY, «Apomopdho3bD»,
«nnoanantanun», «OOmas aereHepanus», «J[Bmwkymme cuibl 3Botonuny, «Kapra-cxema
MapmpyTa myremectBus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucmocobiieHHOCT
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTUIECKOE BHI000PA30BAHUE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUTIAMH OKPACKH, HA0Op TUIOZOB U
ceMsiH, Kosutekuus «lIpumMepsl 3alUTHRIX TPUCTIOCOOIEHUN Y )KUBOTHBIX», MOJIeNb «OCHOBHbBIE
HAIpPaBJIEHUS IBOJIOLUNY», 00bEMHas MoJienb « CTpOCHHE TOJIOBHOIO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoJuleKiusi «DopMbl COXPAHHOCTH HCKOMAEMbBIX
JKUBOTHBIX U PACTCHMI», Mozenb ammunkanus «llepexkpéct XxpoMocom», BIIayKHBIE IIperapaTsl
«Pa3Butne Hacexkomoro», «Pa3BuTue mArymku», Mukpompenapar «Jpozoduna» (Hopma,
MyTaIuu (OpPMBbI KPBUTHEB M OKPACKH TeJa).

JlabopaTopHble U IpaKkTHYeCcKHe padoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGopatopnass pabGora Ne 2. «Omnucanue TPUCITOCOOJICHHOCTH OpraHm3Ma u eé
OTHOCHUTEJIBHOT'O XapaKTEP».

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE KU3HU Ha 3emJie.

JonayuHble MpeACTaBICHUSI O 3apOXKIEHUU XKU3HU. HayuHble THNOTE3bl BOZHUKHOBEHUS
JKU3HU Ha 3emJyie: abWoreHe3 W IMaHCHepMus. XUMHUYECKas HBONIONUA. AOHOTCHHBI CHUHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMHUYECKOW 3Bomronu. HadanpHble sTanel 6uonornueckoit sBomoonmn. ['unoresa PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKIETKU. [IepBhie KISTKU U HX
3BotonHsl. DOPMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPIraHU3MOB.

PazButne xu3Hu Ha 3emsie 1o Hpam W nepuoaam. Karapxel. Apxeiickas u
npoTtepo3oiickas dpbl. Ilameo3oiickas 3pa u e€ mNepUOIbl: KEMOPHICKUH, OpPIOBUKCKHIA,
CUJIypUNCKUH, 1E€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKU.

Me3so3olickas 3pa u €€ nepruoibl: TPUACOBbIN, FOPCKUA, MEJIOBOM.

Kaiino3zoiickas 3pa U €€ nepro/ibl: MajleOreHOBbIN, HEOr€HOBBIN, aHTPOIIOT€HOBBIA.

XapakTepucTuka KJIMMara U TeoJIOTMYEeCKUuX mpoueccoB. OCHOBHBIE 3Tambl 3BOIIOLUU
pPaCTUTENFHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHid W KUBOTHBIX. l[losiBneHwme,
pacuBeT U BBIMUPAHUE IPYIII KUBBIX OPraHU3MOB.

Cucrtema OpraHM4ecKOro MHMpa Kak oTpa)xkeHue 3BOooUrnUA. OCHOBHBIE CUCTEMATHYECKUE
TPYIIIbl OPTaHU3MOB.

OBOJIIOIMSL  4YeJloBeKa. AHTpONOJorus Kak Hayka. Pa3Butue mpeacTtaBieHHil o
IIPOUCXO0KICHUH YesloBeKa. MeTo bl n3yueHus: antponorenesa. CxoAcTBa U pa3inyus 4eI0BeKa
1 KUBOTHBIX. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIIOBEKa.



Jewkymme cunbl  (pakTtopsl) aHTpororenesa. HacnencTBeHHass HW3MEHUHMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUil TPyAa, MBILIUICHHE,
peub.

OcHOBHbBIE CTagUU M BETBH HBOJIIOLIMU YEJIOBEKAa: aBCTPAJIONUTEKH, UelIOBEeK yMEIbIil,
UYenoek npsmoxondmuii, YenoBek HeaHaepTaiabckuid, YenoBexk pasymubii. Haxonku
HCKOIIa€MBIX OCTaTKOB, BPEMsl CYIIECTBOBAHHUS, 00JacTh pacHpoCTpaHeHUsi, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

Yenoseueckne packl. OCHOBHBIC OONBINHME pachl: €BpOINECOUHAs (€Bpa3uiickas), HETPoO-
aBcTpajionsiHass  (dKBaTOpUaibHAasi), MOHTOJOMIHAs  (a3uMaTCKO-aMepHKaHcKas).  UepTsl
OpUCIOCOOJICHHOCTH TPEACTABUTENCH UEeNOBEYECKUX pac K YCIOBHUSM CYLIECTBOBAHHUSL.
EnuncTBo uenoBeveckux pac. Kpuruka pacuzma.

JdemoncTpanum:

[TopTpetsr: @. Penu, JI. [Tactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHue COIHEYHON CUCTEMBD», «Pa3BUTHE OpPraHUYECKOTrO
mupa», «PacturenpHas kieTka», <«OKuBoTHas kieTka», «[IpokapuoTudeckas KIIETKay,
«CoBpeMeHHasi CUCTeMa OpPraHUYecKoro mMupa», «CpaBHEHHE aHATOMUYECKUX YEpT CTPOEHUs
YyelloBeKa M UYeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTMYECKUX HAaXOJ0K
IIPEAKOB COBPEMEHHOIO 4elloBeKa», «J/lpeBHeimne moan», «/lpesHue moau», «llepsbie
COBpPEMEHHBIE JTI01», «UenoBeuecKre pacs».

O6GopynoBanue: wmysku — «[IpoucxoxaeHue dyenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
MUTEKAaHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CIECNKU WM U300paKeHHs] KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4ONIepsl, pyOuia, ckpebia), reoXpoHojoruyeckas tabiauia,
KoJuTeKIus «@OpMBbI COXPAHHOCTH MCKOIMAEMBbIX )KHBOTHBIX U PACTEHUI.

JlaGopaTopHble U MpaKkTH4YecKHe padoThi:

[Ipaktuueckas padora Ne 1. «/3ydyeHue MCKOmaeMbIX OCTaTKOB PacCTCHUHN M KMBOTHBIX B
KOJUTEKIIHASX).

DKCKypcust «DBOMIONUS OPraHudeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBeIUECKUI My3€eil).

Tema 3. Opranusmbl 4 OKpPY Karolias cpejaa.

DKOJIOTHSl KakK HayKa. 3aJaud MW pas3felibl  3KOJIOTMH. MeToabsl HKOIOTHYECKUX
UCCJIEOBAaHUM. DKOJIOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl  oOuTaHMS  OpPraHMW3MOB:  BOJHAs,  HA3e€MHO-BO3IyIlIHAs,  IOYBEHHas,
BHYTpUOpPraHU3MEHHasI.

Okonornyeckrne (axrtopel. Kmaccudukanust skonornyeckux (pakTopoB: abHOTHUYECKHE,
OMOTHUYECKUE U aHTPOIOTeHHBIC. J[elicTBHE IKOIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

AbGuotuueckue  (QakTophl:  CBET, TeMIlepaTypa, BJIaXKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHu3MoB K JAeiCTBHIO a0NOTHYECKUX (aKkTOpoB. buosornyeckue puTMsl.

buotnueckne  Qakroppl. Buasl OMOTHUECKHMX  B3aMMOJEHCTBHI:  KOHKYpPEHIIMS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, koomneparus, MyTyaan3M, KOMMEHCATU3M
(KBapTUPaAHCTBO, HAaxJICOHMYECTBO). AMEHCAIM3M, HEUTpaIU3M. 3HadeHHE OUOTHYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU MONysiquud. OCHOBHBIE TOKAa3aTeld MOMYJISIUU:
YUCJIEHHOCTb, IUJIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuTpauusd. JuHamuka
YHUCIIEHHOCTH MOMYJISIUH U €€ peryJsiusl.

JdemoncTpanum:

[optpetsi: A. 'ym6onbar, K. @. Pynbe, O. ['ekkens.



Tabmuupl u cxemsl: kapta «I[Ipupoaubie 3081 3eMiany, «Cpeapl 0OMTaHUS OPTaHU3MOBY,
«Doronepuogusmy, «llomymauuny, «3aKOHOMEPHOCTH pOCTAa YUCICHHOCTH TOIMYJSIHH
uHy30pun-Tyhenbkm», «llumensie menmy.

JlaGopaTopHble U MpaKkTH4YecKHe padoThi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHUI U3 pa3HBIX MECT
OoOUTaHUS.

JlaGopatopHas padota Ne 4. «BiusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTuueckas padota Ne 2. «IToacuér MIOTHOCTH MOMYJISIIMKN pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo01iecTBa M DKOJOrH4YeCKHEe CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoOI€HO3a:  BHJIOBas,
POCTpaHCTBEHHas, Tpouueckas (mumieBas). Bunbl-nomuHanTel. CBs3M B OHOIIEHO3E.

DKOoJIOTHYEeCKHuEe cucTeMbl (dKocucTteMbl). [loHsTHE 00 3KOCHCTeMEe W OHOTEOIEeHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl AKOCHCTEMBI: TPOAYILEHTbl, KOHCYMEHTBI, pPEAYLEHTHI.
KpyroBopoT BemiecTB M HOTOK SHEPrHM B 3KocucTeMe. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. [lumeBbie nenu u cetu. OCHOBHBIE TIIOKa3aTeNd HKOCUCTEMBI: Omomacca,
OPOAYKIMSA. DKOJOTHYECKHE NUpAMUAbI: MPOAYKLHH, YUCICHHOCTH, Ouomaccel. CBoMcCTBa
9KOCUCTEM: YCTOMYUBOCTb, CaMOperyJisiius, pazpurue. Cykieccus.

[Ipupoansle 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WIH
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. ¥YpOo3KocucTeMbl. bronornueckoe u
XO03SIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak (akrop yctoitunBocTH 3KocucTeM. CoxpaHeHHue OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenune B. U. Bepuanckoro o 6mocdepe. I'panuipl, coctaB u CTpyKTypa Ouochepsl.
KuBoe BemectBo u ero (yHkmuu. OcobeHHocTn Ouochepsl Kak Tia00aTbHONH SKOCHCTEMEI.
JlnHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB W OHOr€OXMMHYECKHE IUKIBI 3JIEMEHTOB (yriepona, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHBIC W3MeHeHus B onocdepe. [mobanpHbIC
HKOJIOTHYECKUE MPOOIIEMBI.

CocymecTBoBaHue IpUpobl U yenoBeuecTBa. CoxpaHeHne OMOpa3sHOOOpa3Hs KaK OCHOBA
ycroiunBoctr 6uochepsl. OCHOBA pallMOHANIBHOIO YNpaBICHHs MPUPOJHBIMU peCypcaMu U MX
UCIOJIb30BaHue. JlocTrkeHust OMOIOTHH U OXpaHa MPUPOIbI.

JdemoncTpanuu:

[Moptpersr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepuanckuii.

Tabmuupl u cxemsl: «IlumeBbie nenuy», «buoreHo3: coctaB u CTPyKTypay, «lIpupomnsie
coobmectBay, «llenmu mnurtanus», «Kkojorumueckas nupamunay, «buochepa u uenoBex»,
«OKOoCcUCTeMa IIUPOKOJIUCTBEHHOIO Jiecay, «ODKOCHCTeMa XBOHHOro Jeca», «buorenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTEHHbIE BO3AEHUCTBUS HA IPUPOLYY,
«BaxHelmme MCTOYHMKU 3arpsi3HEHUs] BO3JlyXa W TPYHTOBBIX BoA», «l[louBa — BaxHewmas
coctaisitomas ouocdepnr», «DakTopsl Aerpaganuu mousy, «IlapauKoBbIi d3hdHEeKT, «DaKTOPHI
PaZMoaKTUBHOTO 3arpsi3HeHus Onocgepbl», «O0mas cTrpykrypa 6uocdeps», «Pacnpocrpanenue
XKHU3HU B Omnocdepey, «O30HOBBIN 3KkpaH Ouocheps», «Kpyrosopor yriepona B O6uochepey,
«KpyroBopot a3oTa B MpUpoOIE».

O6opynoBaHue: MOJIEJIb-aIIIIINKALHS «Tunnunaeie OHOILICHO3EI, repOapuit
«PacturenpHbpie  coolmiecTBa», Kowiekuuu — «buoneHo3d», «Bpemurenn — BakHEHIIHX



CEJIbCKOXO3SMCTBEHHBIX KYyJIBTYyp», TepOapuu M KOJUIEKIMM pacTeHUHd U  KHUBOTHBIX,
IPUHAJIEKALINE K Pa3HbIM SKOJIOIMYECKUM rpynnam ogHoro suaa, Kpachas kaura Poccuiickoit
Deneparun, n300pakeHUs] OXPaHIEMbIX BHIOB PACTEHUHN U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOI'MHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

Cormacao ®I'OC COQO, ycraHaBIuBarOTCA TpeOOBaHUS K peE3yabTaTaM OCBOCHHS
00y4arouMuUCs IPOrpaMM CpeHEro o0IIero 00pa3oBaHus: JMUYHOCTHBIM, METANIPEIMETHBIM U
MPECAMCTHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs INpeaMeTa «bBHOJIOrHs» BbIAEICHBI
CIICAYIOUINE COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOUIMMMCA  POCCHHMCKON  Ipa)KIaHCKOM
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEACICHHUIO,
HaJIMYM€ MOTHMBALUU K OOYy4EeHHUIO OHOJIOIMM, LEJIEHANPABICHHOE pa3BUTUE BHYTPEHHUX
yOexXIeH!I JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPaAULUN pPa3BUTHS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOUIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATETBHOCTH  IICHHOCTHO-CMBICIIOBBIMU  YCTaHOBKaMH, TPUCYIIMMU  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHWs, HaJM4Me OSKOJIOTMYECKOro IMPaBOCO3HAHHUA, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE IUIAHBI.

JInuyHOCTHBIE pPE3yJNbTaThl OCBOEHHs mpeamera «buonorus» mocTuraioTcs B €IUHCTBE
y4eOHOIl W BOCHUTATENbHON JESITEILHOCTH B COOTBETCTBHM C TPAIUIMOHHBIMH POCCHUICKUMHU
COLMOKYJIbTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
o0miecTBe MpaBWJIaMd U HOPMAaMHU MOBEICHHMSI M CIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTaHMSI M CAMOPA3BUTHS, PAa3BUTUS BHYTPEHHEH MO3MIMU JMYHOCTH, MATPUOTH3MA,
YBOKEHUS K 3aKOHY M IPaBOMOPSAKY, YEIOBEKY TpyJa U CTapIIeMy IMOKOJEHHIO, B3aHMHOTO
YBaKEHUs, OEpe)KHOr0  OTHOIIEHUS K  KYJIbTYpHOMY  HAcleIul0 U  TpaJulysIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoe U OKPY-KarolIen cpee.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS Y4eOHOro mpeaMera «buoorus JOoIKHBI OTpaxaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaOLIUXCS PYKOBOJCTBOBATHCS COPMHPOBAHHON BHYTPEHHEH
NO3ULMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHEHTAlUil, TMO3UTUBHBIX BHYTPEHHUX
yOeXIeHUI, COOTBETCTBYIOIIMX TPAJULUOHHBIM IIEHHOCTSAM POCCHICKOro oOIIecTBa,
pacupeHue KU3HEHHOTO OIBITa M ONbITa JEATENBHOCTH B MPOLECCe peau3alliil OCHOBHBIX
HalpaBJICHUH BOCIUTATEIBHOMN NESTETLHOCTH, B TOM YUCIIE B YACTH:

1)rpaxaancKoro BOCIMTAHMS:

C(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLIMU  OOydarolerocs Kak aKTHMBHOIO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIEeCTBa;

OCO3HAaHHME CBOMX KOHCTUTYLUHOHHBIX MpaB M OOS3aHHOCTEH, YBaKCHHE 3aKOHA U
IPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH JESITEIbHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHNH y4eOHbIX U M03HABAaTEIbHbBIX 33/]a4, BHIIIOJHEHUN ONOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSATh COOCTBEHHYIO TO3HIIMIO IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHHE  y4YUTBIBaTb B  CBOUX JACHCTBUSX  HEOOXOJUMOCTb  KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJIEH ¢ pa3HbIMU yOEXKICHUSIMHU, KYJIbTYPHBIMHU LIEHHOCTSMU M COLIMAIbHBIM
MIOJIOKECHUEM;



FOTOBHOCTh K COTPYAHHUYECTBY B IIPOILECCE COBMECTHOI'O BBINIOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX W UCCIENOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPH 00CYKJACHUH CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO COICPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM IEATEIHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHICKOM TPaKIAHCKON UICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonuHON, ropaocTu 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, MPOILJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LHEHHOCTHOE OTHOLIEHHWE K NPUPOAHOMY HACIEIMI0 M NaMATHUKAM MPUPOABL,
JIOCTIXeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJAJ POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE M pa3BHUTHE
OMOJI0TUH, TOHUMAaHKS 3HAY€HUs OMOJIOTUY B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIECTBa;

uzciHas yOeKIEHHOCTh, TOTOBHOCTH K CIIYKCHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApoAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOrO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM POJUTENSIM, CO3JAaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEW CEMEHHOMN *U3HU B COOTBETCTBUU C TPAAULIMSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAsl ICTETUKY ObITAa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MTOHUMAaHNE SYMOIMOHAIBHOI'O BO3AECUCTBUS AKUBON NPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B DPa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPUYECKOMN JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIYyYHs:

MOHUMaHWE W pealin3aius 3JI0pOBOro M 0e30MmacHOro oopasza Ku3HU (310pOBOE MUTAHUE,
COONIOZICHHE TUTUECHUYECKHUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perynspHas (QuU3MYecKass AaKTUBHOCTH), OEpPEeKHOT0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (PU3UUYECKOMY U IICUXHUYECKOMY 3710POBbIO;

NOHMMAaHWE IEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIKX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YMOTPEOICHUS alKOTOJs,
HAapKOTUKOB, KYpEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTMYECKON M COLMANIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATb U  CAMOCTOSATENBHO  BBINOJHATH  TaKyIO
JIeSATEIbHOCTB;



UHTEpeC K Pa3Iu4HbIM cepaM NMpo(hecCHOHAIBHOW NeATENbHOCTH, YMEHHE COBEPILATh
OCO3HAHHEIN BBIOOp OyayIIel npodeccun U peaaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIE TIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30oBaHUIO M CaMOOOPa30BAaHUIO HA MPOTSIKEHUU BCEH
KHU3HH,

7) IKOJIOrM4eCKOro BOCIIMTAHUS:

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMKY JKM3HU Ha 3emiie,
OCHOBE €€ CYILECTBOBAHHS;

NIOBBIIIEHUE YPOBHS 3KOJOIMUYECKOW KYJIbTYpPbl: HMPUOOPETEHUE OMNbITA IJIAHUPOBAHUS
MOCTYTIKOB M OLIEHKHM MX BO3MOKHBIX ITOCIIEACTBUM TSl OKPYXKArOILEH cpeibl;

OCO3HAHME TTT00ATBHOTO XapaKTepa SKOJIOIMYECKUX MPoOIeM U IyTel uX pelieHus;

CIOCOOHOCTh HMCIIOJIb30BaTh NMPHOOpETaeMble P M3YYEHUH OMOJIOTMU 3HAHUS M YMEHUS
IPU pEIIEHUU MpoOJieM, CBA3aHHBIX C PAlMOHAIBHBIM IPUPOAOIOIb30BaHUEM (COOIIIOJCHHE
IpaBUJ MOBEJCHMS B NPHPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHUCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HEINPUATUE NCWCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU CpenE,
YMEHHUE MPOTHO3MPOBATH HEOJIArONpUSTHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JICUCTBUN U MPEIOTBPAILATH UX;

HaJIMYUE Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPBI, OIIbITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
IIO3HABATEIbHOM, KOMMYHUKATUBHOW M COLMAIBbHON NPAaKTUKE, T'OTOBHOCTHM K YYacTHIO B
IPaKTUYECKOH 1eATEIIbHOCTH SKOJIOTMYECKON HANIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSl HayKM U OOIIECTBEHHOM MPAKTHKHM, OCHOBAHHOIO Ha JHMaJore KyJbTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOEI0 MECTA B MOJINKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M UNTATEIbCKON KYJIBTYpPbI KaK CPEACTBA B3aUMOIECHCTBU
MEX]y JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHue crenupukn OMOJIOTUM KaK HAayKH, OCO3HaHMs €€ poiau B (opMUpOBaAHUHU
palMOHAIBHOIO HAYYHOI'O MBIIIJICHHS, CO3[JaHUN LIEJOCTHOTO MPEJCTABICHHS 00 OKPYXKAIOIEM
MHUpEe KaKk O €JUHCTBE NPUPOJIBI, UeJIOBEKa U 0OmecTBa, B IO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOJIeM COXpaHEHUS PUPOTHOTO PABHOBECHS,

yOexXIEHHOCTh B 3HAUUMOCTH OMOJIOTMM JJIsl COBPEMEHHOM IMBHIM3ALMU: OOECIeUeHUs
HOBOT'O YPOBHS Pa3BUTHUSl MEIUIMHBI, CO3/IaHHE MEPCHEKTUBHBIX OMOTEXHOJOIHMH, CIIOCOOHBIX
pewath pecypcHble MpoOIeMbl Pa3BUTHsI YEIOBEUECTBA, TIOMCKA ITyTeH BBIXOJIAa U3 III00ATBHBIX
HKOJIOTHUECKUX MPOoOIeM U 0OecrieueHus epexoaa K yCTOMYMBOMY Pa3BUTHIO, PALlMOHATIBHOMY
UCIIOJIb30BaHUIO MIPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHWM B LIEJSIX MOBBIMIECHUS OOIIEH
KYJIbTYpBl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW YacTH (PyHKIMOHAIBHOM
IpaMOTHOCTH O0ydJaronuxcs, popMupyeMoit Ipu U3y4yeHUH OHOJIOTUY;

IIOHUMaHHE CYLIIHOCTH METOJOB ITO3HAHMS, HCIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HCHOJb30BaTh IOJIydyaeMble 3HAaHUS [UId aHaiau3a U OOBSICHEHUS SIBICHUH
OKpY’KaIOIIETO MHUpa M MPOUCXOIAMIMX B HEM HM3MEHEHHMH, yMEHHUE JenaTb OOOCHOBAHHBIC
3aKJIIOYCHUST Ha OCHOBE HAy4yHBIX ()AaKTOB W HMMEIOLIUXCSA JAHHBIX C LENbI0 IMONyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BATh OMOJIOTMYECKHE 3HAaHUSA JJs pELIeHUs
npo0JeM B peaibHbBIX KU3HEHHBIX CUTYallUsX;



OCO3HAHME IICHHOCTH HAyYHOW AEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIIATH NMPOCKTHYIO U
HCCJIEIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HaHUH 1O OHWOJOTHMH B COOTBETCTBHH C IKH3HCHHBIMH
MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl OCBOEHUs y4ueOHOro mpeamera «buojorus» BKIIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHMS MHMPOBO33PEHHS  OOYYAIOIIMXCA  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHBIC) OOICHAYYHBIC TTOHSTHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUPa
U cnenuduKy METOJI0B MO3HAHMSI, UCIIONb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOIECC, CHCTEMa, Hay4dHbI (hakT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCleoBaHUEe, HAOIIOJEHUE, U3MEpEHUe, SKCIEPUMEHT U JPYIrHuX), YHUBEpCAJIbHBIE
yaeOHbIe JeicTBUS (MIO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJISATUBHBIC), 00ECTICUNBAIOIINE
dbopMupoBaHre (PYHKIIHMOHAIBHONH T'PAMOTHOCTH U COIMAILHON KOMIETCHIIMU OO0YYaroIImXxcs,
CIIOCOOHOCTh oOy4aromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIITNHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCAJIbHbIE ydeOHbIe ACHCTBHS B IO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.

MertarnpeMeTHbIE pe3yJIbTaThl OCBOSHHS MPOTrpPaMMBbl cpenHero oOIiero odpa3zoBaHus
JOJIKHBI OTPAXKATh:

OBi1ageHne YHHBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1)0a30Bble JIOTHYECKHUE el CTBUS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTyallM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BAaTh MPU OCBOCHHM 3HAHUU TPUEMBI JIOTMYECKOTO MBIIIJIEHUS (aHaNu3a,
CHHTE3a, CpaBHEHMA, KiIacCU(PUKAIMH, OOOOIIEHHUS), PACKPBIBATh CMBICH OHOJOTHYECKUX
MOHSTHH (BBIICTATh KX XapaKTEPHbBIE MPU3HAKHU, YCTAHABIMBATh CBS3H C JPYTHMH IMOHATHSIMH);

ONpeAeNaTh LEeIN AeATEIbHOCTH, 3ajJaBas MapaMmeTpbl U KPUTEPUH HX JOCTHKEHUS,
COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LIEJISIMU;

UCIOJIb30BaTh OMOJIOTHMYECKHUE TOHSITHS JUIsl OOBSICHEHUs (HAaKTOB U SIBICHUU KUBOM
TPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyKIeHUs (MHIyKTUBHBIC, JIENyKTUBHBIC, [0 AaHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pacCMaTpUBAEMBIX SBICHUSIX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

NPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JJIsl MPEJICTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHONIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTHBOPEUUI Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALIMOHHBIX HCTOYHUKAX;

paspabarbIBaTh TUIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCS MaTepUATbHBIX
U HEeMaTepHAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LEJSM,
OLICHUBATh PUCKU MOCJIEICTBUN JESATENbHOCTH;

KOOPJAMHHUPOBATh M BBIMOJIHATH, PAa0OTy B YCIOBHSIX pPEaTbHOT0, BHUPTYaTbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2)0a30Bble HCCIeI0BaTEeIbCKUE TeHCTBUSA:



BJIAJICTh HaBBIKAMHU y4EOHO-HCCIIECIOBATENBCKON W MPOCKTHOW IEATEIILHOCTH, HaBBIKAMHU
paspernieHus: npodsieM, COCOOHOCTBI0 U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
peleHus TPAKTUYECKHX 337124, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONIB30BaTh PA3JIMYHbIC BUJBI ACATEIBHOCTH IO TIOJIYYCHUIO HOBOTO 3HAHHS, €ro
UHTEPIpPETAINN, TPEOOPa30BAaHUIO M MPUMEHEHHIO B YYEOHBIX CHUTYallUsX, B TOM YHCJIE IPH
CO3aHUH YYEOHBIX M COI[UAIBHBIX TPOCKTOB;

dbopMUPOBATh HAYYHBIA TUI MBIILICHUS, BIAACTh HAYYHOW TEPMHUHOIOTHEH, KIIOYEBBIMU
TOHATUSIMH U METOJAMHU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 0Opa30BATECIbHOU ACATEIHHOCTH W
JKU3HECHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyalIM3MpPOBaTh 3a7ady, BBIABUTATH
THIOTe3y €€ pelIeHus, HaXOAWTh AapTyMEHTHI JUIsl J0Ka3aTelbCTBa CBOMX YTBEPXKICHUH,
3a71aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATh TIOMyYEHHBIE B XOJ€ pEHICHUS 3aJauyd pe3yJbTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM, OLEHHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IICJICHANIPABICHHBIN ITOMCK IMEPEHOCAa CPEICTB U CIIOCOOOB JECHCTBUS B
po(heCcCHOHATBFHYIO CPeny;

yMETh TIEPEHOCHTHh 3HAHUS B T[O3HABATEIbHYID M  MPAKTHUYECKYI0  00JIacTH
KHU3HEICATEILHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEJIMETHBIX 001aCTeH;

BBIIBUTATh HOBBIC HJCH, MpEAJaraTb OPUTHHAIBHBIC MOJIXOABl U PEUICHHS, CTaBHUTh
pOOJIEMBI U 3a/1a4H, JOITYCKAIOIUE ATbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHGPOpMAIHH (TEKCTEe YYEOHOro MocoOus,
HAYYHO-TIOMYJISIPHON JTHTEepaType, OMOIIOTUYECKUX CIIOBAPSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh WH(POPMALMIO PA3IMYHBIX BUAOB U (opm
NPEICTaBICHUS, KPDUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(bopMyIHpOBaTh 3ampOChl M MPUMEHATh DPA3IUYHBIE METOABI TPU TIOUCKE W OTOOpe
Ounonoruveckoit HHGOpMaIuu, HEOOXOIUMOH JIJIsl BBIIOJIHEHUS YIeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHBHOTO UCIIOJIB30BAHUS PA3IIUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIbHYIO (OpPMY MpeACTaBICHUS OUOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHUIIBI, PUCYHKH U JPYToe);

UCIIONIb30BaTh HAYYHBIH SI3BIK B KA4eCcTBE CpPEJCTBA MpH paboTe ¢ OMOIOTHYECKOi
uHpOpMaNKe: TPUMEHITh XUMHUYECKUE, (PU3MUECKUEe W MaTeMaTUYeCKHe 3HAKH M CHUMBOIIBL,
dbopmynel, aO0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMHU pACMO3HABAHUS U 3alIUThl MHGOpMAUU, HHPOPMAIMOHHON
0€30MacHOCTH JIUYHOCTH.

Ogiiaienne YHHBEpPCAIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSIMH:

1)o0menne:

OCYIIECTBIISITh KOMMYHHKAITUU BO BCEX Cdepax KU3HU, AKTUBHO Y4aCTBOBATh B JUAJIOTE
WINA JUCKYCCHUHU TI0 CYIIECTBY OOCYXKIAaeMOH TeMblI (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJICHUSI OTHOCHTEIBHO BBINOJNHEHHS TMpeIaracMoil 3aJadd, YYHTHIBATb HMHTEPECHl W
COTJIACOBAHHOCTH MO3UIIUI APYTUX YIACTHUKOB JHAIIOTA WIH JTUCKYCCHH);



pacrno3HaBaTh HeBepOalibHblEe cpeAcTBa OOLICHUS, MMOHUMAaTh 3HAUYEHHE COLUATIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PJIMKTHBIX CUTYAIHid, YMETh CMATYaTh KOH(MIUKTHI U
BECTH I1EPErOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHUS U B3aUMOJCHCTBUS, MOHUMAaTh HaMEPEHHUS
JOPYTHUX JIOAEH, MPOSBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECeTHUKY U B KOPpEeKTHOU (opme
(bopMyIIMpPOBAaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3JAraTb CBOIO TOYKY 3pPEHHUSI C MCHOJIb30BAHHEM S3bIKOBBIX
CPEICTB.

2)coBMeCTHAs IeATEJIbHOCTD:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIWBUIYaTbHOU palbOTHI MpH
peleHn: OMOIOTUYECKOH MPpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aUMOJICHCTBHUS MPU PEIICHUH YUECOHOW 3a/1auu;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI € y4€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEHN Ka)KJI0T0 4JieHa KOJUIEKTUBA;

NPUHUMATh LIETU COBMECTHOM JESTeNIbHOCTH, OPraHMU30BBIBATH M KOOPJAUHUPOBATH
JNIEUCTBUA MO €€ JOCTHUKEHMIO: COCTAaBJAThH IUIaH JEHCTBUHM, pACHPENENSITh POIU C Y4ETOM
MHEHUH YYaCTHHKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHOM paboTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJA U KAXKIAOTO YYaCTHHKA KOMAaHJbI B OOIIUN pe3yibTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLICHUBATh HJECH C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIISATh TMO3UTHUBHOE CTPATErMUECKOE IMIOBEAECHUE B PA3IUYHBIX CHTYalMsX,
MPOSIBIISATH TBOPYECTBO M BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTHBHBIMU 1€ CTBUAMM:

1)camoopranu3zaums:

UCIIONIb30BaTh OWMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NPOOJIEM W WX pEIICHUS B
YKU3HECHHBIX U YYEOHBIX CUTYAIIUSX;

BbIOMpaTh Ha OCHOBE OMOJOTHYECKHX 3HAHUH LIE€JeBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEHCTBUSAX M MOCTYIKaxX MO OTHOIIEHHIO K XKMBOW NMPHUPOJAE, CBOEMY 3I0POBbIO U 3/I0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TMO3HABATEIBHYIO NIEATEIHHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3aJayll B 00pa30BATEIBHOM JCSITCIBHOCTH U
YKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTABJISITh IJIAH PEIICHUsS TMPOOJIEMBI C YIETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENNOYTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMHUPOBAHHIO M TIPOSIBIICHHUIO MIMPOKOH IPYIUIIMUA B PA3HBIX 00JIACTAX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2)CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHUBHI B JESATEIBHOCTH, OIICHHBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;



BJIJICTh HAaBBIKAMU I103HABATEIbHON pe(IEKCUN KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUI
1 MBICIIUTCIIBHBIX IMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCIIOJIB30BATh HpI/IéMBI pe(b.HGKCI/II/I
JUISL OLIEHKU CUTYyalllH, BHIOOpA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIXKEHUIO;

IPUHUMATh MOTUBBI U apIyMEHTHI IPYTUX NIPH aHAIN3€E PE3YIbTaTOB JEATEIbHOCTH;

3)npunsiTHe ce0s M APYrux:

MMPpUHHUMATDH CCGH, IHOHUMasA CBOM HEAOCTATKHU U JOCTOMHCTBA,

IPUHUMATh MOTUBBI U apIyMEHTHI IPYTUX NIPH aHAJIN3€E PE3yIbTaTOB JEATEIbHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO JPYTUX Ha OLIMOKHY;

pa3BHUBAaTb CII0COOHOCTH MIOHUMATh MUD C MMO3UIUU APYTOT0 YCJIOBCKA.

NNPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3ynbTaThl ocBoeHUs mporpammbl COO mo 6uosioruu Ha 0a30BOM YpPOBHE
BKJIIOYAIOT crieruduueckue aias yuyeOHoro npenmMera «buonorusy HaydyHble 3HAHUS, YMCHHS U
crocoObl JeMCTBUH 1O OCBOCHHMIO, MHTEPIPETAMH U IPeoOpa3OBaHUIO 3HAHUM, BHJIBI
NESITEIbHOCTH TI0 MOJIyYEHHIO HOBOT'O 3HAHUS U NMPUMEHEHHUIO 3HAHUI B paslMYHbIX Y4eOHBIX
CUTyallUsIX, a TaKKe€ B PpEAlbHbIX J>KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosorueil. B
porpaMMe MpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI IO rofaM 00yUeHHS.

[IpenmetHble pe3ynbTaThl OCBOEHHs ydeOHoro mnpenmera «buonorus» e 10 knacce
JOJKHBI OTPaXKATh:

C(OPMHUPOBAHHOCTh 3HAHUM O MECTe M pOJU OUOJOTMM B CHUCTEME HAy4YHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUHCKUX U 3apyOekKHBIX YUEHBIX-ONOIOTOB B pa3BUTHE
O6uosnornu, GyHKIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKaA JUIsl PELICHUS AKU3HEHHBIX 3371a4;

YMEHHUE PacKpbIBaTh COJAEpKaHHE OMOJIOrMUECKMX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opranusM, Meraboiau3sM (0oOMEH BeIIeCTB M  INPEBpAlleHHE JHEpPIruu), TOMEOoCTa3s
(camoperynsinusi), ypOBHEBasi  OpraHU3aIMsl  JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEICHUE
(penpoyKIys), HACIEACTBEHHOCTh, I3MEHUUBOCTh, POCT U Pa3BUTHE;

yYMEHUE u3jaraTb OHOJIOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJIbHas JI0TMa MOJEKYJspHOW Ouonorum), 3akonsl (I. Mennpens, T. Moprana, H. 1.
BaBunosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTypHBIX pacteHuii H. U.
BaBuiosa), onpenensats rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CHCTEMAM,;

YMEHHUE BIIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOIMU: HAOJIOJEHHE U OIUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3anus M IMpOBeIeHHE OHUOIOTHYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHHUE TMIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIENyEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyYE€HHBIX DPE3yJIbTaTOB, HMCIIOJIB30BAaHHBIX HAy4YHBIX MOHATHH,
TEOPUH U 3aKOHOB, YMCHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyYEHHBIX PE3yJIbTATOB;

YMEHHE BBIIEISATH CYLIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK MPOKAPHOT U JYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BEIIECTB U
IPEBpALLCHHs] SHEPTUU B KIIETKEe, (POTOCHHTE3a, IIACTUYECKOIO U SHEPreTH4eckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEHO03a, OILUIONOTBOPEHUS, Pa3MHOXKCHHS, HHIUBUIYaJIbHOTO Pa3BUTHS
opraHu3Ma (OHTOTEHE3);

YMEHHE NPUMEHATHh MOJTy4YEeHHBIC 3HAHUS U1 OOBSCHEHHS OMOJOTHUECKUX IMPOLIECCOB U
SBJICHUM, JJIs1 IPUHATHUS MIPAKTUYECKUX PELICHNH B IOBCEIHEBHON KHU3HU C LENIbI0 00ECIeUeHMSI
0€30I1aCHOCTH CBOETO 3[0pPOBbsl U 3J0POBbS OKPYXKAIOIIMX JIOAEH, COOIIOACHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYyKarolled MNPUPOAHONH cpele, MOHMMaHHE HeOoOXOIUMOCTH
UCIIONIb30BaHUsl JOCTHKCHHI COBPEMEHHOW OHMOJOTHMH M OMOTEXHOJOTHUH IJI PaIllOHATBHOTO
MPUPOJIOTIOIB30BAHMS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHETHYECKHe 3aJayd Ha MOHO- M JIUTHOpHAHOE
CKpEeIlIMBaHKE, CIEIUIEHHOE HACJIEI0BaHUE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKPEIUBaHUS
JUTSL TIpeJICKa3aHusl HacJIeJOBaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPAaTOPHBIE M MPAKTHYECKHUE PabOThl, COOMIONATh MpaBWiia MpU
pabote ¢ yueOHBIM U JTa0OPaTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHUYECKH OIICHMBAThb W MHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJIepXaHUsl, BKJIOYAIOIIYIO TICEBIOHAYYHBbIE 3HAHMS U3 PA3IMYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOi MH(}OpMaNNK, HAYYHO-TIONMYJISIPHBIE MaTEPHUalbl), ITHUECKUE ACTIEKTHl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, MeTULIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/JaBaTh COOCTBEHHBIE THCHbMEHHBIE W YCTHBIE CcOO0OmeHus, 0000mas
OMONOrNYecKyr0 WHGOPMAIUI0 W3 HECKOIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

[IpeameTHBIE pE3yNbTaThl OCBOCHHS ydeOHOro mpeamera «buonorus» 6 11 Knacce
JOJIKHBI OTPAXKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUU O MECTe W POJM OUOJIOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUMCKHUX U 3apyOeKHbBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PACKPBIBATH COACPKAHNE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIIHS,
reHo(OH, SBONIONHS, JIBUXKYIUE CHIBI ((aKTOpbl) 93BOJIOIUHU, MPUCTIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHHE, OKOJOTHYEeCKHe (AaKTOpbl, OSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, peIyLIEHTHI, LIETIH MMUTaHMs, SKOJOrHYecKas mupamuaa, ouoreoreHos, ouocdepa;

YMEHHE W3jaraTh Owuonornueckue teopuu (dBomonuoHHas Tteopus Y. JlapBuHa,
CHUHTETUYECKAsl TEOPHS SBOJIIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposiiieBoro cxoactea K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHHMH U myteil sBomonuu A. H. CeBeproBa, yueHus o
6uoctepe B. 1. Bepnaackoro), onpeaensiTe TpaHUIbI UX IPUMEHHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHHE BIaJIeTh METOJaMH HAay4YHOTO MMO3HAHUS B Ouoioruu: HaOIIOIEHUE U OMUCAHUE
JKUBBIX CHCTEM, IIPOIIECCOB W SIBJICHWI, OpraHu3anus ¥ MPOBEAEHUE OHOJIOTHYECKOTO
9KCIIEPUMEHTA, BBIABM)KCHUE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEeIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJMYyUYEHHBIX Ppe3yJbTaTOB, HCIOJb30BAHHBIX HAYyYHBIX MOHSITHIA,
TEOPH 1 3aKOHOB, YMEHHE JI€NIaTh BHIBOJIbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIICTATH CYIIECTBEHHBIC TPU3HAKUA CTPOCHHSI OMOJOTUYECKIX O0BEKTOB: BUJIOB,
HOMYJISILUM, MPOAYLEHTOB, KOHCYMEHTOB, pEAYyLEHTOB, OHMOreOlEHO30B U HSKOCHCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHONM  M3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOTMYECKHX (PaKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEIIECTB U MMOTOKA YHEPTUU B SKOCUCTEMAX, AHTPOMOTCHHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KPyroBOPOTa BEUIECTB U OMOT€OXMMHYECKHX IMKJIOB B
ouocdepe;

YMEHHE MPUMEHATH MOJTYYCHHBIC 3HAHUS I OOBSICHEHUS OMOIIOTUYECKUX TPOIECCOB U
SIBIICHUH, 1711 IPUHATHS MTPAKTUIECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IS0 00eCTICUeHUsI
0€30MacHOCTH CBOEr0 3JI0POBbS U 370POBBSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYy)Karolled MNPUPOAHONH cpele, MOHMMaHHE HeOoOXOIUMOCTH



UCIIOJIb30BaHUs JOCTUKEHUI COBpPEMEHHOM ouonoruu TUTSE palMOHaIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABISATH CXEMBbl IepeHoca
BEIIIECTB 1 SHEPTHUH B IKOCHCTeMax (I[eMU MUTAHUS ),

YMEHHE BBINOJHITH JJAOOpaTOpHbIE U IMPaKTUYECKHe padoThl, cOOI0IaTh MpaBHia MPHU
pabote ¢ y4eOHbBIM U 1abopaTOpHBIM 000pYI0BAHUEM;

YMEHUE KPUTHUYECKH OIICHWBAaTh W HHTEPIPETUPOBATh MHPOPMALHUIO OHOJIOTHYECKOTO
COJlep’KaHusl, BKIJIIOYAIOLIYIO TCEBIOHAyYHbIE 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelcTBa
MaccoBOi HWH(OpMaIMK, HAYYHO-TIONMYJISIPHBIE MAaTepHallbl), pacCMaTpUBaTh TJIOOATBHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

yMEHHE CO3/JaBaTh COOCTBEHHBIE THCHbMEHHBIE W YCTHBIE cOO0OImeHus, o0000mas
Ouonoruuyeckyro UHGOPMAIUI0 M3 HECKOJbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
KosauyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Kontponbnbsie IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
but6mmoreka [IOK
! bronorns kax Hayka 2 0-5 https://m.edsoo.ru/7f41¢292
2 KuBbIe cUCTEMBI U UX OpTaHU3aLUs 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKU COCTaB U CTPOEHUE KIIETKU 8 1 1 Bu6mmorexa [OK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 KuzHenesTenbHOCTh KIETKH 6 1 https://m.edsoo.ru/7f41¢292
5 PasMHOXEHUE 1 MTHAMBUAYAIBHOE PA3BUTHE 5 ) Bbu6muotexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh U UBMEHUMBOCTh 2 1 15 bubmuoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 but6mmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHoe Bpems 1 Bubmmorexa [OK
https://m.edsoo.ru/7f41¢292
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
1|

Tema ypoka

KoanuecTBO 4acoB

Bcer  KoHTpOJBHBI
0 e paboThl

IIpakTHYecKHu
e paboThI

Jara
U3yYeHUs

JJIeKTPOHHBbIE HU(pPOBbIE 00pa3oBaTeIbHbIE
pecypcsl

buonorus B
CUCTEME HayK

4.09

Bbubnuoreka [JOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863
€632a

MeToabl mO3HaHUI
YKUBOU MPUPO/IBI.
IIpakTueckas
pabota Ne 1
«Hcnonp3oBanue
Pa3IUYHBIX
METOJIOB MpHU
W3y4YeHUHN
OHOJIOrMYECKUX
00BEKTOBY

0.5

11.09

bubnmoreka [{OK https://m.edsoo.ru/863e6122

buonornueckue
CHCTEMEI,
MPOLECCHI U UX
W3y4YECHUE

18.09

bubnmuoteka [{OK https://m.edsoo.ru/863e6564

XUMHUYECKHUH
COCTaB KIJICTKH.
Bonau
MHHEpPAIbHBIE
comnu. CtaproBas
KOHTPOJIbHAs

25.09

bubmuoreka [{OK https://m.edsoo.ru/863e674¢




pabora

benku. CocraB u
CTpOCHHE OEKOB

2.10

bubnmoreka [{OK https://m.edsoo.ru/863e6b72

depMEeHThI —
OHOJI0rHYecKHe
KaTaJan3aTophl.
JlaGopaTtopHas
pabota Ne 1
«3yuenune
KaTaJIUTUYECKON
aKTUBHOCTH
dbepmeHTOB (Ha
pUMepe aMuIasbl
WJTU KaTajasbl)»

0.5

9.10

bubnmoreka [{OK https://m.edsoo.ru/863e6b72

VYTIIeBOIEIL.
JInou el

16.10

bubnmoreka [{OK https://m.edsoo.ru/863e6870

Hykneunosbie
KUCIoThl. ATD

23.10

bubnmoreka [{OK https://m.edsoo.ru/863e6d5c

Uctopus n
METObI U3yUCHHUS
KJIETKH.
Knerounas teopus

6.11

bubmuoteka [{OK https://m.edsoo.ru/863e6e88

10

Kinerka xak
LIEJIOCTHAS KUBast
cucremMa

13.11

bubmuoteka [{OK https://m.edsoo.ru/863e6e88

11

Crpoenue
3YKAPUOTHYECKON
KJICTKU.
JlaGopaTtopHas

0.5

20.11

Bbubnuoreka [JOK
https://m.edsoo.ru/863e6ft0https://m.edsoo.ru/863e
716¢




pabota Ne 2
«3yuenne
CTPOCHUSI KIIETOK
pacTeHui,
KUBOTHBIX,
rpuboB 1
OakTepuii Mo
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOIpenapaTax
Y MIX OITMCAHUE)

12

OO0OMeH BellecTB
Wi MeTadoInu3M

27.11

bubnmoreka [{OK https://m.edsoo.ru/863e766¢

13

dotocunTes.
XeMocHHTE3

4.12

bubmuoteka [{OK https://m.edsoo.ru/863e7c¢98

14

DHepreTu4ecKui
oOMeH

11.12

bubmuoreka [{OK https://m.edsoo.ru/863e7aae

15

Ku3HeHHbIA UK
KJIETKH. [lenenne
KJIeTKu. MuTo3.
Jlaboparopuast
paborta Ne 3
«HaOmronenune
MHTO3a B KJIETKax
KOHYHKa KOpelIka
JyKa Ha TOTOBBIX
MUKpOTpenaparax
»

0.5

18.12

bubmuoteka [{OK https://m.edsoo.ru/863e7dc4

16

Bruocunures Oenka.

25.12

bubmuoreka [{OK https://m.edsoo.ru/863e796¢e




Peakuus
MaTpPUYHOTO
cUHTE3a

Tpancaauus —
ouocuHTE3 O€IKa

17 . 9.01 bubnmoreka [{OK https://m.edsoo.ru/863e796e
IIpomexyTOUHBIN
KOHTPOJIb 3HAHUM.
Hexnerounsie
18 (bOopMBI KHU3HU — 15.01 bu6mmoreka LIOK https://m.edsoo.ru/863e7540
BUPYCHI
dopMbl bubmuorexa [JOK
19 Pa3MHOKEHHUS 22.01 https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863
OpPraHHU3MOB e831e
bu6mmoreka [IOK
20 Metios 29.01 https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863
e831e
OobpazoBanue u
pa3BUTHE MOJIOBBIX
KIICTOK.
Ormiog0oTBOpEHHE.
JlaGopaTtopHas
pabota Ne 4
21 0.5 5.02 bubnmoreka [{OK https://m.edsoo.ru/863e81b6
«3yuenune
CTPOCHHUS
MOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOIpernapaTax
»
22 NunuBuayanpHOE 12.02 bubnmoreka [{OK https://m.edsoo.ru/863e8436




pa3BuTHE
OpPTraHU3MOB

23

I'eneTnka —
HayKa o
HaCJICJICTBEHHOCTH
1 U3MECHUYHMBOCTH

19.02

bubnmoreka [{OK https://m.edsoo.ru/863e8612

24

3aKOHOMEPHOCTH
HacJeA0BaHUs
MIPU3HAKOB.
Mounorubpumanoe
CKpELIMBaHNE

26.02

bubnmoreka [{OK https://m.edsoo.ru/863e8878

25

JurudpumHoe
CKpEIIUBaHHUE.
3aKkoH
HE3aBHCHMOTO
HacCJICO0BaHUA
MIPHU3HAKOB

4.03

bubnmoreka [{OK https://m.edsoo.ru/863e89a4

26

CuemieHHOE
HACJICIOBAHHE
MPU3HAKOB.
Jlaboparopuast
paborta Ne 5
«3yuenne
pe3yIbTaToB
MOHOTHOPHUIHOTO
U IUTUOPUTHOTO
CKpEIIUBAHUS Y
npo3oduisl Ha
TOTOBBIX

0.5

11.03

bubmuoteka [{OK https://m.edsoo.ru/863e8c60




MHUKpoIpernaparax
»

27

I'eneTnka mosna.
HacnegoBanue
MIPU3HAKOB,
CIICTUIEHHBIX C
IIOJIOM

18.03

bubnmoreka [{OK https://m.edsoo.ru/863e8c60

28

M3MEHYNBOCTS.
Henacnencreenna
sl U3MCHYUBOCTD.
Jlaboparopuast
pabota Ne 6.
Nzyuenue
MOAU(BUKAITHOHHO
¥ U3MEHUHMBOCTH,
MMOCTPOEHUE
BApUALIMOHHOTO
psna u
BapHallMOHHOU
KpUBOI»

0.5

8.04

bubmuoteka [IOK https://m.edsoo.ru/863e8efe

29

Hacnencrsennas
W3MEHUYUBOCTb.
Jlaboparopuast
pabota Ne 7.
«AHanu3 MyTanui
y Apo30(huIbl Ha
TOTOBBIX
MUKpOTpenaparax
»

0.5

15.04

bubmuoteka [{OK https://m.edsoo.ru/863e8efe




30

T'eneTuka
yeJoBEKa

22.04

bubnmoreka [{OK https://m.edsoo.ru/863e8d78

31

O06o011eHuE 110
TEME
«HacnencrBenHoC
Tb U
H3MEHYHUBOCTh
OpraHu3MOBY
Hrorossrit
KOHTPOJIb 3HAHUI

29.04

32

Cenexims Kak
HayKa | IPpoIecc

6.05

bubmuoreka [{OK https://m.edsoo.ru/863e¢9214

33

Metonasl u
JIOCTHIKCHUS
CeIICKIINU
pacTeHui u
JKHBOTHBIX

13.05

bubnmoreka [{OK https://m.edsoo.ru/863e9214

34

buorexnonorus
KakK OTpacib
MIPOU3BOACTBA

20.05

bubnmoreka [{OK https://m.edsoo.ru/863e9336

OBIIEE

KOJIMYECTBO YACOB

I10 ITPOT'PAMME

34




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHAJIBI 1151 YAEHUKA

VYuebnuk: buonorus. 10 kmacce: y4ue0. ans oOuieoOpa3zoBar. opraHu3anuii: 6a30BbIl ypOBEHb /
ox pen. bensera JI.K., Ipmvmmmna .M. — M.: IIpocsemenue, 2019 (PI'OC)

1. Koznosa T.A., Kyumenko B.C. buonorust B Tabnumax 6-11 kmaccel. CipaBouHoe mocooue. -
M.: lpoda, 2002;

2. baryeB A.C, I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonpmioil cnpaBouyHUK AJis
IIKOJIBHUKOB M MOCTYHAOMUX B By3bl. - M.: [lpoda, 2004;

3. bonrosa 1.B. Coopnuuk 3amau mo OO01ieit OMOJOTHH 15 MTOCTYMAONIUX B BY3bl. - M.: «OHHKC
21 Bex» «Mup u obpazoBanue», 2005;

4. MennukoB b.M. buonorus: ¢opmMbl U ypoOBHHM >KHM3HHU: nocobue i ydammxcs / B.M.

MenHukoB. - 2-e u3f., nepepad. - M.: [Ipoceemienue, 2006t

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. Koznosa T.A., Kyumenko B.C. buonorust B Tabnumax 6-11 kmaccel. CipaBouHoe mocooue. -
M.: JIpoda, 2002;

2. baryeB A.C, I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonpmioil cnpaBoYyHUK AJis
IIKOJIbHUKOB U MTOCTYMAONIUX B By3bl. - M.: JIpoda, 2004;

3. bonrosa 1.B. CoopHuuk 3ama4 mo OOmieit OMOJOTHH IS TOCTYMAONIUX B BY3bl. - M.: «OHHKC
21 Bex» «Mup u obGpazoBanue», 2005;

4. MeanukoB b.M. buonorus: ¢opmMbl U ypoOBHHM >KHM3HHU: nocobue i ydammxcs / B.M.

MenHukoB. - 2-e u3., nepepad. - M.: [Ipocsemnienue, 2006r

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

MULTIMEDIA — noaaepxka npeamerta: 1 C obpazosanue. buonorus 10-11 k.

1. Cetb TBOopueckux yuutesneit. CooOmiecTBo yunrtenei 6noaoruu
buonorus.py http://www.biology.ru/

®denepanbHbI HHCTUTYT Mearorndeckuii msmepenuit http://old.fipi.ru/

Eal

http://edu.ru/ — dbenepanpHbIii mopTan — Poccuiickoe 00pa3oBaHue, €IMHOE OKHO JOCTYIIa
K 00pa30BaTeIbHBIM PECypCaM.
5. http://festival.lseptember.ru/ — caiit ®ectuBanb negarorndeckux uaen «OTKPHITHINA

YpOK» u3aatenbckoro aoma «llepBoe ceHTAOps», OTKPBITHIM Megaroruiyeckuii Gopym.



6. http://www.drofa.ru/for-users/teacher/help/pasechnik/

7. www.bio.1september.ru- razera «buonorusy - mpuioxeHue kK «1 ceHTIOps»

8. www.bio.nature.ru- Hay4YHbIE HOBOCTH OHMOJIOTHH

9. www.edios.ru- DU0C - EHTP AUCTAHIIMOHHOTO 00Pa30BaHUS

10. www.km.ru/education- Yd4eOHble MaTepuanbl M cioBapu Ha caiite «Kupumn

Medoauiiy

11. bubnuoteka [{OK https://m.edsoo.ru/7f41¢292
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