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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma no yueOHOoMy mipeamery "buonorus” (nanee - 6HOJIOTHs) HA YPOBHE CPEeTHETO OOIIEro
oOpa3oBaHus pa3zpaborana Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 No 273-D3 «O06 oOpazoBanuun
B Poccwuiickoit @eneparumn», @PI'OC COO, Konnenun npenogaBanus yueoHoro npeamera «buonorus» u
OCHOBHBIX N0JIO’KEHUH (pefepanbHOM paboyeil mporpaMMbl BOCIIMTAHHUS.

VYuebnslii npenmer «buonorus» yriyonéanoro ypous uzydeHus (10-12 kmaccer) sBisieTcs 0JHUM
13 KOMIIOHEHTOB IPEJAMETHOM O00JaCTH «ECTECTBEHHO-Hay4yHble MpeaMeTh». CorjacHO MOJIOKEHUSAM
@I'OC COO npodubHBIE yueOHBIE TPEIMETHI, H3y4aeMble Ha YTIyOIEHHOM yPOBHE, SIBISIOTCS CIIOCOOOM
middepeHnranuu o0ydeHUs Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHWs W IPU3BAHBI 00ECIICYHUTH
MIPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIMM, CPETHUM OOLINM, CPEIHUM NPOPEeCCHOHATHHBIM H BBICIIHM
oOpa3oBanueM. B To xe BpeMsl KakIbplii M3 3TUX y4EOHBIX IPEIMETOB JIOJKEH OBITh OPHUEHTHPOBAH Ha
MPUOPUTETHOE pEIlIeHuEe O0O0pa30BaTENIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIMX 3a/1ad, CBS3AHHBIX C
npodopueHTanuel o0yJaromuxcss U CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM 00JacTH HayyHOTO
3HAHUS, CBA3AHHOTO C OUOJIOTHEH, MEUITUHOM, SKOJIOTUEH, TICUXO0JIOTUEH, CIIOPTOM MJTH BOCHHBIM JICTIOM.

[Tporpamma o yuebnomy npenmery "buonorusa" naér mpeacraBiieHHe O LEIH U 3a7adax U3Y4CHHs
yueOHoro mpenmera «buosnorus» Ha yriayOn€HHOM ypoBHE, ompenaensieT oOsi3aTeabHOe (MHBAPHAHTHOE)
MpeIMETHOE COJIepXKaHKUe, €ro CTPYKTYpHUpOBaHHUE MO pas3fesiaM U TemaM, pacHpelesieHHue Mo Kiaccam,
PEKOMEHAYET MOCIEA0BATEIbHOCT, H3Y4YE€HHsS Y4YeOHOro Marepuaja ¢ Y4ETOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTro Ipoliecca, BO3PACTHBIX 0COOEHHOCTEH oOyuaromuxcsa. B
MporpaMMe Mo OHOJIOTUM peau30BaH MPUHIMI MPEEMCTBEHHOCTH C M3y4eHHEM OMOJIOTMM Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, Onarogaps yeMy MpOCMaTPUBAETCS HANPaBIEHHOCTh Ha MOCIEAyIoIIee
pa3BuTHE OHOJIOTUYECKHX 3HAHWM, OPHUEHTUPOBAHHBIX Ha (POPMHUpPOBAHHE €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, SKOJIOTMUYECKOT0 MBIIIJICHUS, MPEACTaBIEHUI O 3I0pOBOM 00pa3e KU3HH, Ha BOCIIUTAaHUE
OEpeKHOTO OTHOIIECHUS K OKPYXKAIOIIeH MpUpPOAHOU cpene. B mporpamMMe 1mo OHOJOTHH TakKe MOKa3aHbI
BO3MOJKHOCTH y4eOHoro npeameta «buomnorus» B peanusanuu tpedoBanuii ®I'OC COO k mimaHupyeMbIM
JUYHOCTHBIM, METaIlPeIMETHBIM U MPEIMETHBIM pe3ylibTaTaM OO0y4yeHHs U B (OPMHUPOBAHMU OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENbHOM 1EATEIbHOCTH 00YYaIONINXCS [0 OCBOCHHUIO COAEp KaHMs OMOJIOTUYECKOTO
00pa3zoBaHus HA YPOBHE CPEIHET0 00IIero 0Opa3oBaHus.

VYueOupiii mnpeamer «buosorus» Ha ypoBHE cpeaHero oOmiero o0pa3oBaHUs —3aBepuIaeT
Ouosnoruuyeckoe oOpa3oBaHHME B IIKOJE€ M OPUEHTUPOBAH HA paCHIMpEHUE U YIIIyOlieHue 3HaHHM
oOyyarouuxcs O KUBOM MPUPOAE, OCHOBAX MOJEKYISPHOW U KIETOYHOM OMOJIOTHMH, 3MOPHOJIOTHH U
OMOJIOTHH Pa3BUTHS, TEHETUKH, CEIEKIUH, OMOTEXHOJIOTUH, SBOIOIIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yuebHoro mpenmera «buonorus» Ha yriiyOJeHHOM YpPOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOUIEMY MOJYyYEHHIO OHOJIOTMYECKOro oOpa3oBaHHs B By3aX H
opraHu3anusax cpenHero npodeccuonansHoro oopazosanus. OCHOBY €ro coJepKaHHs COCTABISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYyYEHHBIX TPU  HU3YUYEHHH  OOYYAIOUIMMHUCS  COOTBETCTBYIOLIUX
CHUCTEeMAaTUYECKUX Pa3/ejoB OMOJIOTHU HAa YPOBHE OCHOBHOTO 001ero oopasosanus, B 10-12 kinaccax atu
3HAHMS TOJIY4alOT pPa3BUTHE. Tak, pacHIMpeHbl U YriyOJeHbl OMOJOTHMYECKHE 3HAaHUS O PACTEHUSX,
KUBOTHBIX, I'prubax, OaKTepusix, OpraHu3Me 4eloBeKa, OOIIMX 3aKOHOMEPHOCTSIX *KU3HH, JIOMOJHUTEIHHO
BKJIFOUEHBI OHOJIOTUYECKHE CBEICHHSI MPHUKIATHOTO W TOWUCKOBOTO XapakTepa, KOTOPHIE MOKHO
UCIOJb30BaTh KaK OPUEHTHUPHI s MOCieayromero Beidopa npodeccun. Bo3moxkHa Takxke HMHTErpaus
OMOJIOTUYECKUX 3HAHUHN C COOTBETCTBYIOIIMMHU 3HAHUSAMM, TOTYYEHHBIMU OOY4YaIOIIMMHUCS TPU MU3YUEHUHU
(bu3MKKN, XUMUH, Teorpa@uu 1 MaTeMaTHKH.

CrpykTypa mporpammsl 1o ydyeOHoMmy mnpenmeTy "buonorus” orpaxaeT CHCTEMHO-YPOBHEBBIM U
HBOJIFOLIMOHHBINA MOXO0/1bI K U3ydeHuIo 6nonoruu. CoryiacHo UM, U3y4aroTcsl CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHbIE AJIS JKUBBIX CHUCTEM Pa3HOIO YPOBHS OpPraHM3alMM, DBOJIOLMM OPraHMYeCKOro MHUpa Ha
3emJie, COXpaHEeHHUs OMOJIOTHYECKOro pa3HOoOOpasus IUIaHeThl. Y4eOHbIN mpeamer «buonorus» npusBaH
o0ecrneynTh 0CBOEHUE 00YUYaIOUIMMHCA OMOJOTMYECKUX TEOPUH M 3aKOHOB, WJEH, MPUHIMIIOB M MPaBHI,
JEXKAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAyYHOM KAapTUHBI MHpa, 3HAaHUM O CTPOECHMH,
MHOTO00pa3su W OCOOCHHOCTAX KIETKH, OpraHu3Ma, MOMyJIsUH, OHUOIIeH03a, HKOCHUCTEMBI, O
BBIJIAIOIIMXCS] HAYYHBIX JOCTH)KEHUSIX, COBPEMEHHBIX UCCIEI0BAHUAX B OMOJIOTHH, MIPUKIAIHBIX aCIEKTaxX



Ouosornyeckux 3HaHUHU. [ pa3BUTHA U MOAJEp)KaHUS MHTEpeca 00yJaronuXcsl K OMOJIOTUU HApSILy CO
3HAYUTENbHBIM OOBEMOM TEOPETHYECKOTO Marepuaja B COACPKAaHUM TPOTPaMMBbI 1O  OHOJOTHUH
MPEIyCMOTPEHO 3HAKOMCTBO C MUCTOPUEH CTAHOBJICHHUS W Pa3BUTHs TOW WJIM MHOW 00nacTh OMOJIOTHUH,
BKJIQJIOM OTEUECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pEHICHHWE BAXHEHIIMX OHOJOTUYECKUX U
9KOJIOTHYECKUX TPOOIIEM.

Lenp wu3yuenuss ydeOHoro mnpeamera «buosiorus» Ha yriyOlIEHHOM ypOBHE — OBJaJieHUE
00yJaIONTUMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAIHLHOW OpraHW3aIluy KUBBIX CUCTEM PAa3HOTO paHTa
1 nproOpeTeHne YMEHUN UCTIOIb30BaTh 3TH 3HAHUS B OPMHUPOBAHUH HHTEpEca K OTPeACIEHHON 00IacTn
po(hecCHOHANBFHON NIEITETLHOCTH, CBSI3aHHOW C OMOJIOTHEH, WM K BBIOOPY y4eOHOTO 3aBEACHUS IS
IIPOJIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHUs.

JlocTkeHnue 1enu u3ydeHuss yudeOHoro mnpeamera «buonorus» Ha yriyOn€HHOM ypOBHE
oOecrieunBaeTcs PelIeHNEM CIIEIYIOUIUX 3a]1au:

OCBOEHHE OOYyJaroIIMMHCS CHCTEMbl OHOJIOTMYECKMX 3HAHUIl: 00 OCHOBHBIX OHOJIOTHYECKUX
TEOPUSIX, KOHLIETIIIHAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MPaBUIIaX, COCTABIISIIOIIMX COBPEMEHHYIO
€CTECTBEHHO-HAY4YHYI0 KapTHUHY MHpa; O CTPOEHHUU, MHOT000pa3uu U OCOOEHHOCTSIX OMOJIOTMYECKUX
cucteM (KJIETKa, OpPraHu3M, MOMYJISIUs, BUI, OHMOreoleHo3, Ouocdepa); O BBLAAIOIINXCS OTKPBITUSIX U
COBPEMEHHBIX HCCIIEJIOBAaHUAX B OMOJIOTHH;

O3HaKOMJIEHHE OOy4aromMXCsi C METOJaMH IO3HAHUS JKUBOM MPUPOJBL HCCIEN0BATEIbCKUMU
METOJIlaMU OHMOJIOTHYECKUX HAayK (MOJIEKYJISIPHOW M KJIETOYHOW OHMOJOTHH, dMOPHOJIOTHH M OHOJOTUH
pPa3BUTHS, TEHETUKH U CEJEKIMH, OWOTEXHOJOTHMH ¥ CHHTETHYECKOW OHWOJOTHH, TMaJeOHTOJIOTHH,
9KOJIOTMH); METOJAMH CaMOCTOSITEIbHOTO MPOBEICHHSI OMOJOrMYECKUX UCCIIeI0BaHUM B JIaOOpaTOPHH U B
npupo/ie (Habro1eHne, U3MEPEHHE, SKCTIEPUMEHT, MOJISTHPOBAHUE);

OBJIaJIeHUE O0YJarOIIMMUCS YMEHUSMU: CaMOCTOSATENBHO HAX0UTh, aHAJTU3UPOBATh U UCIOJIb30BaTh
OMOJIOTHYECKYI0 HMH(POpPMAIUIO; TOJIb30BaThCsl OHOJOTMYECKOM TEPMHUHOJOTHMEH W CHMBOJIMKOW;
YCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJIOTUH U COLMAIBHO-3KOHOMUYECKMMH M 3KOJIOTHYECKHUMHU
npoOieMaMH 4YellOBEYECTBA; OIEHMBATh IOCIEACTBHUS CBOEH JEATEIbHOCTM IO OTHOIICHHIO K
OKpYXalolled MPUPOJHON cpene, COOCTBEHHOMY 3J0pPOBBI0 M 3J0POBBIO OKPYKAIOIIMX JIHOJCH;
000CHOBBIBATh U COOMIOATh MEphl MPO(HUIaKTHKNA HH(PEKIIMOHHBIX 3a00JIeBaHUM, TIpaBUia TIOBEACHUS B
npupoje U obecrieyeHus: 0€30MaCHOCTH COOCTBEHHOM KU3HENEATENIbHOCTH B YPE3BBbIYAMHBIX CUTyalHsIX
MIPUPOJIHOTO U TEXHOTEHHOTO XapakKTepa; XapaKTepu30BaTh COBPEMEHHBIC Hay4yHbIE OTKPBITUS B 00JIACTH
OHOJIOTHH;

pa3BUTHE y 00YJAIOIINUXCS UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpoliecce 3HaKOMCTBA
C BBIJAIOIIUMUCS OTKPBITUSIMH U COBPEMEHHBIMH MCCIEIOBAHUSMU B OHMOJIOTHH, pEIIaeMbIMU €IO
npoOieMaMu, METOJO0JIOTHEH OHOJOrMYeCKOro HCCIIEOBAHMS, IPOBEICHUS HAKCIEPUMEHTATbHBIX
UCCIIeIOBAaHUM, pelieHus: OMOJI0rHUYeCKUX 3a1a4, MOJICIIMPOBAHMS OMOJIOTHYECKHX 0OBbEKTOB U IIPOIECCOB;

BOCITUTaHHE y OOYYaIOUIUXCs [IEHHOCTHOTO OTHOIIEHUS K YKUBOM MPHUPOJIE B IEJIOM U K OTACIbHBIM
e o0beKTaM U sBIEHUAM; (POPMUPOBAHHE IKOJIOTHUECKON, TeHETUYECKOW IPaMOTHOCTH, OOIIEeH KyIbTyphl
MOBEJICHUS B IPUPOJEC; MHTETPAIlUN €CTECTBEHHO-HAYUHBIX 3HAHUM;

npuoOpereHue OOYyYAIOMIMMHCS KOMIIETEHTHOCTH B PAallMOHAIBHOM  MPUPOJOTNOIB30BAHUH
(coOmronenue mpaBWII TOBEACHUS B MPUPOIE, OXpaHbl BHJIIOB, PKOCHUCTEM, OHUOCHEpBI), COXpaHEHHUU
COOCTBEHHOTO 3/I0POBbS U 3JI0POBbSI OKPYXKAIOIIMX JoJe (coOmiofeHuss Mep MpoQHIaKTUKH
3a00JieBaHMiA, 0OecriedeHre Oe30MaCHOCTH KU3HEEATEIbHOCTH B YPE3BBIYAMHBIX CUTYAIHMSIX MPUPOTHOTO
U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE WCIOJb30BAaHUS OHOJNOTUYECKMX 3HAHUH U yYMEHUH B
MMOBCETHEBHOM KU3HH;

CO37[aHM€ YCIIOBUM JJISi OCO3HAHHOTO BBIOOpA 0OYUYaIOIMMUCS MHIMBUIYalbHON 00pa3oBaTENbHOM
TPAeKTOPUH,  CIOCOOCTBYIOIIEH  MoOcienyoueMy NpopecCHOHATbHOMY  CaMOOIpENeNeHHI0, B
COOTBETCTBUU C UHIUBUAYAIbHBIMU HHTEPECAMH U MOTPEOHOCTSAMU PETHOHA.

OO1miee 4yMCIO YacoB, OTBEJICHHBIX HAa H3y4eHHE OHMOJIOTMHM Ha YriyOJIEHHOM YpPOBHE CpEIHEro
obmiero oopazoBanus, coctariseTr 204 yaca: B 10 kiacce — 68 yaca (2 vaca B Henento), B 11 ximacce — 68
yaca (2 yaca B HeJlento), B 12 kiacce — 68 yacoB (2 4aca B HEIETIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Conepxkanue MPOTPAMMBbI, BBIIETICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY TOCYAAPCTBEHHOM
uroroBou arrecranuu (['MA).

Tema 1. Buosiorusi kak Hayka

CoBpemeHHast OuoJioTHS — KOMIUIEKCHass Hayka. KpaTkas wucTopus pa3BUTHS OHOJIOTHH.
buonoruveckne Haykn M M3ydaeMmble UMH TpoOieMbl. DyHIaMEHTAIbHBIC, NMPUKIAJHBIE U TIOMCKOBBIC
Hay4HbIE HCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Owosnormu B (HOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpA.
[Ipodeccun, cszanHble ¢ Ouosiorueil. 3HaueHUE OMOJIOTUM B MPAKTUYECKOW AEATEIbHOCTU YeIOBEKa:
MEIUIIMHE, CETHLCKOM X035HUCTBE, TPOMBIIIUICHHOCTH, OXpaHe TIPUPOIHL.

JdeMoHcTpauuu

Hoptpetsl: Apuctorens, Teodpact, K. Jlunnerr, XK. b. Jlamapk, Y. Jlapsun, V. T'apsei,
I'. Mennens, B. U. Bepnaackuit, U. II. [1aBnos, . U. Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuii, Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabauie! u cxembl: «CBsi3b OMOJIOTHH C IPYTUMH HayKamuy, «CucremMa OMOJIOTHYECKUX HAaYK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

KuBpie cucTemMbl Kak TpeaMeT wu3ydeHus Owuonorun. CBOWCTBAa JKMBBIX CHCTEM: €JIMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IIEJIOCTHOCTh, CIIOKHOCTh W YHOPSJAOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAaMOOPTaHM3AIMs, CAaMOBOCIPOW3BEICHNUE, Pa3aPAKUMOCTh, H3MEHUHUBOCTh, POCT H
pa3BUTHE.

YpoBHM OpraHu3alyy KMBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIECTOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN,
MOMYJISIIMOHHO-BUJIOBOM,  AKOCUCTEMHBIH  (OMOTCOIICHOTHYECKUN), onochepHbIi. [Tpomeccsl,
MPOUCXOJSAIINE B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKU KUBOro. JKu3Hb Kak (opMa CyHIECTBOBAHHS
Marepuun. Hayku, nzydaromnye >kMBble CHCTEMBI Ha Pa3HbIX YPOBHSIX OpPraHN3aliu.

N3yuenne xuBBIX cucTeM. Meroasl Ouonornyeckoid Hayku. HaOmogenue, wu3MepeHue,
AKCIEPUMEHT, CHUCTEMAaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMON M HE3aBUCUMOW TMEPEMEHHOM.
[TnanupoBanue 3xciepumenTa. [loctanoBka u nposepka runores. Hynesas runoresa. [lonstue Be16opku u
e€ nocroBepHocTh. Pa3Opoc B Ouonormyeckux JaHHBIX. OIlEHKa JOCTOBEPHOCTH IMOJIy4EHHBIX
pe3ynbTaToB. IIpUunHbBI UCKaXKEHUs pe3yIbTaTOB 3KcniepuMeHTa. [loHsaTHE CTaTHCTHYECKOTO TECTa.

JdemoHcTpauuu

Tabauipl 1 cxeMmbl: «OCHOBHBIE NpPU3HAKH KU3HUY, «buonornueckue cucremol», «CBoicCTBa
JKUBOM MaTepum», «YpOBHU OpraHU3alMU >KUBOH HPUPOIbDY, «CTpOCHUE KMBOTHOU KIETKW», «TKaHU
KUBOTHBIX», «CHCTEMBI OpPraHOB YelOBEYECKOro opraHusmay, «buoreonenosy», «buocdepa», «MeTobl
W3YYEHUS KUBOU MIPUPOIBDY.

O6opynoBanue: nabopatopHoe o0OpyAOBaHWE MJisi MPOBEACHUS HAONIOIECHUN, H3MEPEeHH,
JKCIIEPUMEHTOB.

IIpakTHyeckasi padora «/crnoap30BaHNue pa3IMYHBIX METOJOB MPU U3YYEHUH )KUBBIX CUCTEM).

Tema 3. buosiorusi KjieTkn

Knetka — cTpykTypHO-QYHKIIMOHAIbHAS €IUHUIA KUBOTO. McTopus OTKpbITUS KieTkH. PaboThb
P. I'yka, A. Jlesenryka. Knerounas teopus (T. llIBann, M. Illnelinen, P. BupxoB). OCHOBHbIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUU.

MeTo1bI MONIEKYISIPHOM M KJIETOYHOW OMOJIOTHUH: MHUKPOCKOTHS, XpoMarorpadusi, aeKTpodopes,
METO/I MEYEHBIX aTOMOB, Au(depeHInanbHoe IeHTpUGyrupoBaHre, KyaIbTUBUPOBAHUE KIETOK. /M3yueHue
Quxcuposannvix Kiemox. DJEKTpOHHAs MUKpockomnus. Kougokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyyeHue Kiemox.

JdeMoHcTpanuu

Hoptpertst: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabauiel U cxembl: «CBETOBOM MUKPOCKOT, «DIEKTPOHHBIH MUKpOCKOm», «McTopusi pa3BuTus
METOJI0OB MUKPOCKOTIUY.




OOGopynoBaHMe: CBETOBOM  MHKPOCKOI, =~ MHKPOIIPENapaTbl  PAaCTHTEIbHBIX, IKHUBOTHBIX |
OaKTepUaTbHBIX KIIETOK.

IpakTuueckas pa6ora «/3ydeHne MeTONOB  KIETOYHOH  Owojoruu  (Xpomarorpadus,
anekrpodopes, muddepennuanpHoe neHTpudyrupoanue, [ILP)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPAMUKPOIJIEMEHThL. Boma u €€ poJib Kak
pacTBOpUTEINS, peareHTa, y4yacTHME€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPEryisiuiuu. MuHepaiabHble
BELIECTBA KJIETKH, UX Onoslornyeckast posb. Poib KaTHOHOB U aHMOHOB B KJIETKE.

Opranudeckue BellecTBa KieTkU. buonormueckue nonumepsl. benku. AMMHOKHMCIOTHBIM cOCTaB
6enkoB. CTpyKTypbl OenkoBOM Mosekyinbl. [lepBudHas cTpykTypa Oenka, menTuaHas CBsi3b. BropuuHas,
TpEeTUYHasi, YeTBepTHUYHas CTPyKTyphl. JleHarypauusi. CaoiictBa OenkxoB. Kiaccugpukanus Oenkos.
buonoruueckue pynkum 0enxoB. [Ipuonsi.

VYrneBoapl. MoHOcaxapuabl, IUCaxXapulibl, OJMIOCaxapuipl W Mojucaxapuapl. OOmwuii T1an
CTpOEHUS U (PU3MKO-XUMUYECKHE CBOMCTBA YIiIeBOA0B. buonorndeckue GyHKIIMM YriIeBOOB.

Jlunugetr. T'wapodunsHO-TUIPOGOOHBIE cBoMcTBA. Knaccudukanus nununos. Tpuriaumepusi,
dhochomunuasl, Bocku, crepousibl. buonoruueckue ¢ynkiuu aunuaoB. OOIe cBOWCTBA OMOJIOTMYECKIX
MeMOpaH — TeKy4ecTb, CHIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOJIYTIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JIHK n PHK. Crpoenne nykienHoBbix kuciot. Hykmeotuasl. [Ipuanmn
komruieMeHTapHocTu. [IpaBuio Yapradda. Crpykrypa JIHK — aBoiinas cnupanb. MecToHaxoXaeHHE U
ounonornueckue ¢pynkruu JJHK. Bugst PHK. ®ynkunn PHK B kieTke.

Crpoenune mosekynbsl AT®. Makposprudeckue cBs3u B Mosiekyie AT®. buonorndeckue GpyHKInu
AT®. BoccTaHOBJIICHHBIE TEPEHOCUYMKH, WX (YHKIUM B KIETKE. Jpyeue Hykieozuompughochamol
(HT®). CexsenupoBanue JJHK. Memoowsr cenomuku, mpanckpunmomuxu, npomeomuxu.

CtpykrypHas Ouojorus: OHOXMUMHYECKHE | OHMO(MU3MYECKHE MCCIENOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OnoMonekyn. Moodenupoganue cmpykmypvl U @QYHKYui OUOMONEKYT U UX
Komniexkcos. Komnvromepuwiii ouzaiin u opeanudeckuil cunmes 6UOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpauuu

Ioprpetsr: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P.®pauknun, @. Canrep,
C. Ilpy3unep.

J{narpammel: «Pacnpenenenre XMMHUYECKUX 3JIEMEHTOB B HEXKMBOM mpupoie», «Pacmpenenenue
XMUMHYECKUX JIEMEHTOB B JKUBOI MPUPOJIE».

Tabauisl u cxeMmsbl: «llepronuyeckass TabnuIa XUMUYECKHX AJIEMEHTOBY», «CTpOeHHE MOJIEKYIIbI
BOJbI», «BemecTtBa B cocrtaBe opranu3moB», «CTpoeHHe MOJeKyabl Oenka», «CTpyKTypbl OenKoBON
MOJIeKyNb», «CTpoeHne MOJeKya yrieBoJoBy», «CTpoeHue MOJeKya Junuaos», «HykinenHoBbie
KUCHOTBIY, «CTpoeHue MoJiekyabl ATDy.

O6opynoBaHue: XuMUYecKast Iocy1a 1 000pyI0BaHHUE.

JlaGopaTopuas padora «OOHapyxeHue OeIKOB ¢ HOMOIIBIO KAUECTBEHHBIX PEAKLIUII».

JladopaTtopHas pabora «lccienoBaHue HYKIEMHOBBIX KHUCIOT, BBIACIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne n pyHKIIUM KJIETKH

Tunel  KIeTOK: dyKapuoTudeckas M Hpokapuotuyeckas. CTpyKTypHO-(YHKIIMOHATIbHBIC
00pa3oBaHUS KIETKH.

Crpoenne mnpokapuoTHueckoi kieTku. Kierounas crteHka Oaxtepuit u apxeil. OcoOeHHOCTH
CTPOEHHUsI reTepoTpodHONH M aBTOTPO(HOW NPOKAPHMOTHYECKUX KIETOK. MeCTo M poJjib MPOKapuoT B
OnoIIeHO3aX.

CrtpoeHne u (QYHKIMOHUPOBAHME OJyKapuOTHUeCKOW KieTkd. Ilmaszmatmueckas wmemOpaHa
(mnazmanemma). CTpykTypa IulazMaTHdeckoil MmemOpaHbl. TpaHCHOpT BeIIECTB depe3 IIa3MaTH4ecKyro
MeMOpaHy: naccuBHbIN (auddy3us, obneruénHas audys3us), aKTUBHBIM (MEPBUYHBIA M BTOPUYHBIN
akTUBHBIN TpaHcmopT). [lonmynponunaeMmocTs MeMOpanbl. PaboTa HaTpuii-KanueBoro Hacoca. DHJOLUTO3:
NUHOLUTO3, (arounTo3. Ok3o1uTo3. Kietounas crenka. CTpykrypa W (YHKUMH KIETOYHONW CTEHKH
pacteHuii, rpuboB.




Huronnazma. Ilutozonb.  Lutockener. JIBwxkenue nutoriasmbl. OpraHoujibl  KIETKH.
OpHoMeMOpaHHbIE OPTaHOU Bl KIETKH: dHAoMmIazmaTuaeckas cetb (OI1C), anmapar ['oybKH, TH30COMBI,
uX CcTpoeHne U (QYHKIUH. B3auMoCBsA3b OJHOMEMOpaHHBIX OpraHoujoB KieTku. CrpoeHue
rpaHyIsipHOTOpeTUKYIyMa. Mexanusm uanpasienusi 6Oeikog 6 JIIIC. CuHTE3 pPAaCTBOPUMBIX OCIKOB.
CuHre3 KieTouHbIX MeMOpaH. ['maakuil (arpaHynsipHbIi) SHAOIUIa3MaTUUECKUHM peTuKyiIyM. CekpeTopHas
¢byaknus ammapara [onbmku. Moougurayus bOenxkos 6 annapame Ionvoxcu. Copmupoexka 6enkog 6
annapame [ 01v0xcu. TpaHCTIOPT BEIIECTB B KJIETKE. Bakyonm pacTUTENbHBIX KIETOK. KieTouHbI COK.
Typrop.

[TonyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHJIPUH, IIIACTUABL. [Ipoucxodrcoenue MumoxoHopuil
u nracmuo. Cumbuoeenes (K.C. Mepesckoscxuii, JI. Mapeynuc). CtpoeHre U QyHKIIMA MUTOXOHIPUNA U
rwtactua. [lepBuyuHble, BTOPHYHBIE U CIOXKHBIE TIACTUABI (DOTOCHHTE3UPYIOIIUX YKApPHUOT. XJIOPOILIACTHI,
XPOMOILUIACTBI, JISUKOTIACTHI BBICIIUX PACTCHUH.

HememOpannbie opraHousl kineTku CtpoeHue U (QyHKIMM HEMEMOpPaHHBIX OPraHOWJOB KIIETKH.
Pubocomsl. IIpomescymounvie dunamenmul. MuxkpopuiiaMeHTbl. AKMuHO8blEMUKPODUIAMEHMBL.
MplieuHble  KIETKH. AKMuUHo8ble KOMNOHEeHmbl HeMbluleuHblx Kiemok. Mukporpyobouku. KietouHslit
ueHTp. CTpoeHue U ABMKEHUE KI'YTUKOB M pecHUYeK. MukpoTpyOouku nurtomiaasMel. LlenTpuons. benku,
accoyuupogantvle ¢ MUKpogunamenmamu u muxpompyboukamu. MomopHule denxu.

Anpo. Ob6onouka aapa, XpOMaTHH, KapuoOIJia3Ma, SIPBIIIKU, UX CTpOeHHEe W QYHKUUU. SnepHbIit
0enkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PacloNoKeHHEe XPOMOCOM B UHTEPHA3HOM siipe. DVXpomMamuH u
cemepoxpomamun. benku XpoMmaTwHa — TUCTOHBL. JJuHamuka s0epHol 000104KU 8 Mumose. HoepHulil
Mpancnopm.

Knerounsie BkimtoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KJIETOK JYKApHUOT (pacTUTEIbHOM,
KUBOTHOM, TpHOHOIN).

JdemoHcTpauuu

IMoptpertsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubl 1 cxembl: «CTpOCHHE SYKApHOTHUECKOW KIETKH», «CTpoeHHEe >KUBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOoeHHEe MUTOXOHIPUNY, «SAapo», «CTpoeHHne MpoKapruOTHIECKON
KIIETKI».

O6opynoBaHue: CBETOBOI MHKPOCKOI, MHKpPOIpENnaparbl pacTUTEIbHBIX, MXUBOTHBIX KIIETOK,
MUKpOTpenaparbl 6akTepHalbHbIX KIETOK.

JladopaTopHas pa6ora «/3ydyeHne cTpoeHus KIETOK Pa3IMYHbIX OPraHU3MOB.

IMpakTnyeckas padora «/3ydyeHue CBONCTB KIETOYHONH MEeMOpaHbI».

JladopaTopHas pab6ora «lccienoBanue 1maa3mMoan3a U JeIIa3MoIn3a B PACTUTENIbHBIX KIETKAX.

IIpakTHyeckasi padora «/3yueHue qBUKEHUS LIUTOIIA3Mbl B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMpeBpalleHne SHEPruM B KJIeTKe

AccuMWIALMS M JAUCCUMWISIIIMS — JIB€ CTOpPOHBI MeTabomm3ma. Tumbl OOMEHa BEIIECTB:
aBTOTPOQHBIA U TeTepoTpodHBIA. YyacTHe KuUCIOpoJa B OOMEHHBIX IIpoleccax. DHEPreTHUYECcKOoe
obecrnieueHue KieTku: npeppamieHue AT® B oOMeHHBIX nporeccax. @epMeHTaTUBHBIN XapaKTep peakiuii
KJIeTOYHOTO MeTabonusMa. DepMeHTHI, WX CTPOEHHUE, CBOMCTBA M MexaHu3M naeilcTBus. KodepMeHTHI.
Otnuuust (GepMEeHTOB OT HEOPraHMYECKHUX KaTalu3aTopoB. benku-akTuBaTophl U OEIKU-MHTHUOUTOPHI.
3aBHCHUMOCTB CKOPOCTH (PEpPMEHTATUBHBIX PEAKIIUI OT Pa3IUYHBIX (PaKTOPOB.

[lepBUUHBIN CUHTE3 OpPraHUYECKUX BEHIECTB B KileTKEe. DOTOCUHTE3. AHOKCULEHHbIU U OKCUSEHHDIU
Gpomocunmes y baxmepuiu. Ceemocobuparowjue nuemenmsl U NUSMEHMbl peakyuoHHo2o yeumpa. Poib
XJIOpOIIacTOB B mpolecce (oTocunTe3a. CeroBass U TeMHoBas ¢asbl. Pomoodvixanue, Cs., Cs u CAM-
munvl pomocunmesa. IlponykTuBHOCTh (poTOCcHMHTE3a. BiusHue pa3nudHbIX (PaKTOPOB HA CKOPOCTH
¢dorocuHTe3a. 3HaueHue (POTOCHHTE3A.

XemocuHte3. Pa3HooOpa3zue OpraHM3MOB-XEeMOCHHTETHKOB: HHUTPUDUIMPYIOMIHE OakTepuu,
xKenezo0akTepuu, cepobakTepun, BOJIOPOIHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3A.

AHa’poOHBIe opraHu3Mbl. Bumel Opokenus. I[IpoaykTel OpOXEHHST W WX HCIOJIb30BAHHE
4eJI0BeKOM. AHa’pOOHBIE MUKPOOPTraHU3Mbl KaK 00bEKThI OMOTEXHOJIOTUU U BO30YAUTENN OOJIE3HEH.

AnpoOHBIe OpraHu3Mbl. JTamnbl sHepreruueckoro oomena. [loaroroBurensHbiit stan. ['mukonus —
0ECKUCIIOPOIHOE PACIIEIIEHHE TTTIOKO3BI.




buonornueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHHe. Poylb MUTOXOHIpUKA B Ipoueccax
ouonornyeckoro okucienus. Lukmmueckue peaknuu. OxucnurtensHoe (docdopuirpoBanue. IHepeus
Membpannoeo epaduenma npomonos. Cunmez AT®: paboma npomonnou AT@-cunmaszwl. llpenmyiectsa
a’poOHOTO IyTH 0OMEHa BEIIECTB Mepel aHa3pOOHBIM. D (HEKTUBHOCTh YJHEPTETUIECKOTO OOMEHA.

JdeMoHcTpanuu

Hoprpetst: JUk. [Tpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuier u cxembl: «@oTocHHTE3», «IHEPreTUIeCKUil oOMeH», «brocuuTe3 Oenkay, «CTpoeHue
dbepmenTa», «XeMOCHHTE3Y.

O6opynoBaHKe: CBETOBOM MHMKPOCKOI, OOOpYyJOBaHHE JUIsl MPUTOTOBIEHHS IOCTOSHHBIX U
BPEMEHHBIX MUKPOTIPETIapaTOB.

JlagopaTopHasi padora «/3ydeHue KaTaJUTHUYEeCKOW aKTUBHOCTH (EepMEHTOB (Ha mpuMmepe
aMuUIIa3bl WM KaTajiasbl)».

JlaGopaTopHuasi padora «/3yuenue QepMeHTaTHUBHOIO paciielyieHHusl NepoKcHuaa BOJOpoJa B
PaCTUTENBHBIX U )KUBOTHBIX KIIETKAX).

Jla6opaTopnasi padora «CpaBHEHHE IPOIECCOB (POTOCHHTE3a U XEMOCHHTE3A).

JlagopaTopHnasi padora «CpaBHEHHE IPOIIECCOB OPOKEHUS U ABIXaHUS».

Tema 7. HaciiencrBenHasi uHpopMauus U peaju3anus eé B KJIeTKe

Peaknun marpuynoro cunTe3a. [IpUHIUIT KOMIUIEMEHTApPHOCTH B PEAKIMIX MATPUYHOTO CHHTE3A.
Peanuzamust wacnenctBeHHOW wuHpopManuu. ['eHeTHMUeCKHWil KOJA, €ro CBOWCTBA. TpaHCKPHUIIIUA —
MatpuuHblii cuHTe3 PHK. IIpuHOMNBl TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIBHOCTD,
acumMmeTpuaHOCTh. Cospesanue mampuunsvix PHK 6 syxapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancnsus u e€ stansl. Yuactue TpancnopTHbix PHK B OuocunTtese 6enka. YcinoBus OnocuHresa
oenka. KogupoBanne aMuHOKHUCIIOT. Posib pubocom B OMOCHHTE3E OelKa.

Coepemennvie npeocmagnenuss o cmpoenuu eenog. OpraHuzaius reHoMa y IpoKapuoT U 3yKapuoT.
Perynsuusi aktuBHOCTH TeHOB y mpokapuot. ['mmore3a omepona (®. XKako0, XK. Mano). Moaekyraprvie
MexXanuzmbl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perymnsius
0OMEHHBIX TIPOIIECCOB B KiIeTke. KieTouHbIii romeocTas.

Bupycel — HekiieTounble (popMbl KU3HU U 00aUraTHele napa3utbl. CTpO€HHE MPOCTHIX U CIOMKHBIX
BHPYCOB, pPETPOBHpPYCOB, Oakrepuodaron. Kusnennviti yuxn JHHK-codepocawux eupycos, PHK-
cooepaicawux 8upycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasa, UHmezpasd.

BupycHbie 3a0oneBanus 4enoBeka, >XKMBOTHBIX, pactenuit. CIIMJ, COVID-19, comumanbHbie U
MEHUIIMHCKUE MPOOIEMBIL.

buoungopmamuxa: unmeepayus u ananuz Oonvuwux maccusos («bigdata») cmpyxmypHoix
ouonocuueckux oannwvix. Hanomexnonocuu 6 ouonoeuu u meouyune. Ilpoepammupyemoie hyrkyuu 6eaKos.
Cnocobwi 0ocmaexu nekapcms.

JdeMoHcTpanun

[optpetsl: H. K. Konsuos, [. . UBaHOBCKUIA.

Tabauie! u cxembl: «buocunTes 6enkay, «I'eHeTnueckuii Koy, «Bupycs», «bakrepuodarmy.

IIpakTnuyeckas padora «Co3aHue MOJEIIN BUPYCay.

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knetounsrii mukn, ero mepuoanl u perymsmus. MaTepdaza u mMuto3. OcoOEHHOCTH MPOIIECCOB,
npoTtekarmux B uatepdase. [loaroroska kinetku k aeneHuro. [IpecuHTreTnueckuii (MOCTMUTOTHYECKUN),
CUHTETUUYECKUN U TOCTCUHTETHYECKUN (TIPEMUTOTUYECKUH) TEPUO Il UHTEP(A3BL.

Martpuunsiii cunre3 JIHK — perumkanms. [Tpuanuner permmkanuu JIHK: xommiemeHTapHOCTS,
MOJYKOHCEPBATUBHBIM CHUHTE3, aHTUNapaieabHOCTh. Mexanusm perummkanuu JIHK. Xpomocowsr.
Crpoenne xpomocoM. Tenomepsl U Teromepasa. XpoMOCOMHBII HA0Op KIETKH — KapuoTUI. J{UIIoOnaHbIH
Y TaIIOUTHBIA HA0OPB! XpoMocoM. ['oMotornuHbie XpoMocoMbl. [1o10BBIE XPOMOCOMBI.

JHenenne kinetkun — MuTO3. CTaguum MHUTO3a M MPOUCXOJSLIME B HUX MpOLECCHl. THUIBI MHUTO3A.
Kapuokunes n uutoknnes. buonornueckoe 3HaueHre MUTO3a.

Perymsiius MUTOTHYECKOTO IUKIIA KIETKHU. [IporpaMMupyemast KieTouHasi THOENb — aromnTo3.




Knerounoe  s1po, XpomocoMmbl, (yHKUMOHAJIbHAsTEHOMUKA. Mexanusmel  nponugepayuu,
ouppepenyuposxu, cmapenus u eubenu kiemok. «Lugpposas xnemka» — ououngopmamuueckue mooenu
GDYHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabnuiet u cxembl: «KU3HEHHBINA UK KIETKW», «MHUTO3», «CTpoeHnue XpoMocomy, «Perumkarst
JIHK».

O6opynoBaHKe: CBETOBOM MUKPOCKOI, MUKpoTpenapathl: «MHUTO3 B KJIIETKaX KOPELIKa JIyKay.

JladopaTopHas padora «3ydeHre XpOMOCOM Ha TOTOBBIX MHUKpPOIIpenapaTax».

JlaGopaTopuasi padora «HalitoneHue MuTo3a B KJIETKaX KOHYMKA KOpEHIKa JyKa (Ha rOTOBBIX
MUKpOIpenaparax)».

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonoruueckoe paznooOpasue opranu3smMoB. OJHOKJIETOYHBIE, KOJOHUAIbHBIE, MHOTOKJIETOYHbIE
OpraHU3MBl.

Oco0OeHHOCTH CTPOEHUS U KU3HEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu, apxew,
OJIHOKJIETOYHbIE T'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, Apyrue NpoTUCThl. KoloHHaNbHbBIE OpraHU3MBI.

B3anMOCBsI3p 4acTell MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M CHUCTEMBI OPIaHOB.
Opranusm Kak enuHoe nesoe. 'omeocras.

Tkanu pacteHuil. TuIbl pacTUTENBbHBIX TKaHE: oOpa3zoBaTenbHas, MOKPOBHAs, MPOBOJAAIIAS,
OCHOBHasi, MexaHuueckasg. OcoOeHHOCTU CTpoeHHus, (GYHKUMH M pacHoJIOKEHUs TKaHeW B opraHax
pacTeHui.

TkaHu >KMBOTHBIX M 4eJOBEKa. THUMBI >KUBOTHBIX TKaHEW: SMUTENMANbHAS, COEIMHUTENbHAs,
MbllIeyHasi, HepBHasA. OCOOEHHOCTH CTPOEHUs, PYHKIUI U PACIIONOKEHHS TKAaHEH B OpraHax *KUBOTHBIX U
YEJI0BEKa.

Opranbel. BereraTuBHble W TE€HEpaTUBHbIE OpraHbl pacteHuid. OpraHbl U CUCTEMBI OPraHoOB
YKUBOTHBIX U yesnoBeka. OyHKIIMKM OpraHOB M CHCTEM OPIaHOB.

Onopa Tena opranu3MoB. Kapkac pacrenuii. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHYTpeHHH ckesieT. CTpPOCHUE U TUIIbI COSUHEHHS KOCTEM.

JIBuKeHHe OpraHu3MoB. J[BKeHHE OJIHOKJIETOYHBIX OPraHU3MOB: amMEOOMIHOE, KTYTUKOBOE,
pecHuyHOe. /[BM)K€HHE MHOTOKJIETOYHBIX PACTEHHUH: TPONU3MBbI M HACTHM. [[BH)KE€HHE MHOTOKIIETOYHBIX
YKUBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Pedrexc. CkeneTHbie MBI U UX paboTa.

[Iuranue opranusmoB. Ilornomenune BOABI, YIVIEKUCIONO Tra3a M MHUHEPAJIbHBIX BELIECTB
pacteHussMu. [lurtaHue >KMBOTHBIX. BHYTpHIIOIOCTHOE M BHYTPHUKJIETOYHOE nHIueBapeHue. Ilutanue
MM0O3BOHOYHBIX JKMBOTHBIX. OTHAEnpl MNUILEBAPUTEIBHOTO TpakTa. [lumieBapuTenbHbIE  KEJIE3bI.
[IumeBapurenpHas cucTeMa 4eaoBeKa.

Jlpixanue opraHu3MoB. Jlpixanwe pacteHuil. Jlpixanue >KUBOTHBIX. Jluddy3us ra3oB uepes
MOBEpXHOCTh KIeTKu. KoxHoe apixanue. J[prxarenbHasi moBepxHOCTh. JKabepHoe M NEroYHOE JbIXaHHE.
JIpIXaHue TMO03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLUMOHHOE YCIOXKHEHHE CTPOEHUs JETKUX
MMO3BOHOYHBIX XUBOTHBIX. /[pIXxarenpHas cucrema 4yesioBeka. MexaHM3M BEHTWISIIUU JETKUX y NTHUI] U
MIeKonuTamux. Peryssamnus apixanus. JlpixarenbHble 00bEMBIL

TpancnopT BewlecTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT BewECTB y
XKUBOTHBbIX. KpoBeHOcHast cuctema U e€ opranbl. KpoBeHOCHas cucCTeéMa IMO3BOHOYHBIX YKMBOTHBIX HU
yenoBeka. Cepaue, KpOBEHOCHBIE COCyAbl W KpoBb. Kpyrn KpoBooOpaiieHHs. IBOJIIOLUOHHBIE
YCIIOXHEHUS CTPOECHUSI KPOBEHOCHON CHCTEMbI IO3BOHOYHBIX KHMBOTHBIX. PaboTa cep/iua u e€ perynsuus.

Boigenenue y opranusmoB. Beinenenue y pacrenuil. Beinenenne y xuBoTHbIX. COKpaTUTENbHbBIE
Bakyosu. Opransl BelJeneHUs. OUIbTpaIus, CeKpelus U 0OpaTHOE BCAChIBAHHWE KaK MEXaHU3Mbl pabOThI
OpraHoB BblJesIeHUsA. CBSA3b MOJOCTU T€la C KPOBEHOCHOW M BBIIEIMTEIBHOM cucTeMaMu. Belnenenue y
MIO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. Ctpoenue u ¢(yHkumoHupoanue Hedpona. Obpa3oBaHue
MOYH y YEJIOBEKA.

3ammTa y OpraHu3MoB. 3alluTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepwili M LUCTHI
MIpOCTENIINX. 3allluTa Yy MHOTOKIETOUYHbIX pacTeHuid. Kyrukyna. CpenctBa MacCUBHOM M XMMHYECKOU
3amuThl. DUTOHIUABI.




3amuTra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HX IMPOMU3BOJHBIE. 3alUTa OpraHU3Ma OT
Oone3neil. iMMmyHHas cuctema denoBeka. KieTOUHBIH W TyMOpajdbHBIH MMMYHHTET. BpoxaEHHBIN U
npuoOpeTEHHBIN crenupUIecKrii UIMMYHUTET. TeopHs KIOHATBHO-CeeKTuBHOrO nMMyHuTeta (I1. Dpnux,
®. M. bepuer, C. Tonerasa). BocnanurenbHbple OTBETHl OpraHU3MOB. Pojib BpOKIEHHOTO MMMYHUTETA B
Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PaznpaxxumocTs M perynauus y opraHusmoB. Pa3pa’kuMOCTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisauus y pacTeHHil. POCTOBBIE BElECTBA U UX 3HAYCHUE.

HepBHas cucrema u peduekTopHas peryisiiuus y >KMBOTHbIX. HepBHas cuctema u €€ OTHENBI.
OBOJIIOLMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBl y XUBOTHBIX. OTHENbl TOJOBHOIO MO3ra
MTO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexropnas ayra. besycioBHble n ycoBHBIE pe(IeKCHI.

['ymopanbHas perynsuusi U SHAOKPUHHAs CHCTEMa JKMBOTHBIX U uesioBeka. JKenesbl SHAOKpUHHON
CUCTEMBbl W WX TOpPMOHBI. JlelicTBME TrOpMOHOB. B3aMMOCBSI3b HEPBHOW W SHIOKPUHHON CHCTEM.
['unoTtanamo-runoguzapHas cucrema.

JdeMoHcTpanuu

Hoptper: N. I1. [1aBnos.

Tabauie! 1 cxeMbl: «OJHOKIETOUYHbIE BOJOPOCTN», « MHOTOKIIETOUHbIE BOAOPOCIN», «bakrepuny,
«[Ipocreiimme», «OpraHbl LBETKOBBIX pacTeHUi», «CHUCTEMBI OpPraHoB MO3BOHOYHBIX >KHUBOTHBIX),
«BHyTpeHHee cTpoeHue HaceKoMbIx», «Tkanu pacteHuit», «KopHeBble cucteMbl», «CTpoeHue cTelms»,
«CTpoeHHe JUCTOBOW IUIACTUHKM», «TKaHM XKHUBOTHBIX», «Ckener uenoBeka», «llumeBapurenbHas
cucrteMa», «KpoBeHocHass cucreMa», «/lpixaTtenpHas cucrema», «HepBHas cucrema», «Koxay,
«MpiieyHas cucremay», «BpiaennrensHas cucremay, «OHIOKpPUHHAsA cucteMa», «CTpOoeHWE MBIIIIBDY,
«Ummynurer», «KumeunomnonoctHeley, «Cxema TMNHTaHUS pacTeHul», «KpOBEHOCHBIE CHCTEMBI
ITI03BOHOYHBIX JKHUBOTHBIX», «CTpoeHue ruape», «CrpoeHue IutaHapun», «BHyTpeHHee cTpoeHue
noxnaeBoro 4epBs», «HepBHas cucrema pbsio», «HepBHas cucrema mnsarymkn», «HepBHas cucrema
npecMmblkaomuxca», «HepBHas cucrema nruny, «HepBHasg cucrema milekonuraromux», «HepsHas
cucrema uyesnoBekay, «Peduexcy.

OOGopynoBaHME: CBETOBOM ~ MHKPOCKOI,  MHUKPOIIpENnaparbl  OJHOKJIETOUYHBIX  OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEH, pPAaKOBUHBI MOJUIIOCKOB, KOJUICKIMH HACEKOMBIX, WIJIOKOXKUX, JKHUBBIE
9K3EMIUIAPBl KOMHATHBIX pAcTeHUM, repOapuu pacTeHUM pa3HbIX OTIENOB, BJIAXKHBIE IpENapaTsl
KHUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUICKIMM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBeKa,
o0opyJoBaHUE A JAEMOHCTPALMM TOYBEHHOTO M BO3JYIIHOIO IMTAaHUS PACTEHUH, PpacCILEIUICHUs
Kpaxmaja U O€lKOB MojA JeicTBUEM (EepMEHTOB, 00OpyIOBaHME Uil JAEMOHCTPALUU OIBITOB IO
U3MEPEHUIO KU3HEHHOU EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIIbHBIX JIBUKEHUH, MOJEIIN FOJOBHOIO MO3ra
Pa3IMYHBIX KUBOTHBIX.

JladopaTopHas pa6ora «/I3yuyeHue TKaHEH paCTEHUI.

JlaGoparopHas padora «/3yueHne TKaHEeH )KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHne opraHoB [IBETKOBOT'O PACTEHUS».

11 KJIACC

Tema 10. Pa3MHoOKeHHe U PAa3BUTHE OPraHU3MOB

@opMBI pa3MHOKEHHSI OPraHu3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) W IM0JIoBoe. Buabl
0€ecIoI0ro pa3MHOKEHUS: IOYKOBAHUE, CIIOPYIALUS, (pparMeHTaIus, KIOHUPOBaHHUE.

[TonoBoe pa3mHoxenue. IlonoBeie kieTku, uiaum ramersl. Meito3. Cragum Meiio3a. IloBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbici Meiio3a U OJIOBOTO mpouecca. Meio3 u ero
MECTO B KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapoapieBoe pasButHe. ['ameroreHes y >kuBOTHBIX. [lonoBbie >kene3spl. OOpa3oBaHue H
pa3BUTHE NOJIOBBIX KIIeTOK. CniepmaroreHes u ooreHes. CTpoeHHe MOJIOBBIX KIETOK.

Omo0TBOpEeHNE ¥ SMOPUOHAIILHOE PAa3BUTHE KUBOTHBIX. CHIOCOOBI OTUIOAOTBOPEHUS: HAPYIKHOE,
BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpHONIOTHS — Hayka O pPa3BUTHH
opranu3MoB. Mopgoeenes — 00Ha u3 enaenvix npobaem samopuonoeuu. Konyenyus mopgocernos u mooenu
mopghoceneza. Crtaauu -HSMOpUOTEHe3a JKMBOTHBIX (HAa mpuMepe Isarymku). [Ipobmenue. Tumbl



npoOnenust. /Jemepmunupogannoe u  HeoepMuHuposanHoe Opobaenue. bracmynra, munvl  Onacmyi.
OcobeHHOCTH JIPOOJICHUST MIICKOTIUTAIOIINUX. 3apPOIBIIIEBEIC JIUCTKU (TacTpyssius). 3aKiiajgKa OpraHoB U
TKaHE W3 3apOJBIIEBBIX JHUCTKOB. B3aumMHOe BIUSHUE YacTe pPa3BUBAIOLIEIOCA 3apojbllia
(oMOproHanmpHAsT WHIYKIMS). 3akiajka TUIaHAa CTPOEHUS >KMBOTHOTO KaK pe3yabTaT HEpPapXHUeCKUX
B3aMMO/ICHCTBUI TeHOB. BrusHue Ha SMOpPUOHANLHOE PA3BUTHE PAIUYHBIX (PAKTOPOB OKPYKAIOMICH
Cpenpl.

Poct u pasButne xuBOTHbIX. [locTamMOpuoHanbHbIll mepuon. IlpsMoe u HempsMoe pa3BUTHE.
PazButne ¢ meramopdo3oM y OECrIO3BOHOYHBIX U IMO3BOHOYHBIX JKMBOTHBIX. buojormyeckoe 3HaueHue
MPSIMOTO U HEMPSMOIO Pa3BUTHSA, WX PACIPOCTpaHEHHE B Hpupoie. Twrmbl pocta >KUBOTHBIX. DaKTOPHI
PETYISIIMA POCTA XUBOTHBIX M YesoBeka. CTaguu TOCTIMOPHOHAIBLHOTO PAa3BUTHS Y >KHUBOTHBIX W
genoBeka. [lepropl oHTOTeHEe3a YenoBeka. CTapeHne U CMepTh Kak OHOJIOTHYECKUE TTPOIECCHI.

Pa3smHoxenne u pasButve pacteHuil. ['ametrodutr u crnopoput. Meio3 B JKU3HEHHOM LIUKIIE
pactenuii. OOpa3zoBaHHe crop B Tmpoiiecce Menosa. ['ameroreHe3 y pacteHuid. OmIOAOTBOPEHUE W
pPa3BUTHE PACTUTEIBHBIX OPraHU3MOB. JIBOMHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHui. OOpa3oBaHue u
pa3BUTHE CEMEHHU.

MexaHu3MBbI PEryNSIi OHTOTeHE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

IMoprpetsrl: C. I'. Hapamun, X. [lIneman.

Tabmuubl  u  cxembl: «BereratTuBHOe pasMHOXeHHE», «Tumbl 0O€CIoOIoro  pa3MHOXKECHHS,
«Pa3MHOXEHHE XJTaMHJAOMOHAAbD», «Pa3MHOXEHHE OHBIJIEHBI», «PasMHOXeHHE THApPbD), «Menos»,
«Xpomocomel», «['amerorenesy», «CTpoeHHE AWIEKIECTKH W crepmMaTo3ouaa», «OCHOBHBIE CTaJIHH
oHTOreHe3a», «lIpsMoe m Hempsamoe pa3Butue», «Pa3BUTHE MaWCKOro xykay», «Pa3zBuTue capaHumy,
«Pa3BuTHe nATYImIKKNY», «J[BOWHOE OIUIOAOTBOpEHWE Y IIBETKOBBIX pacTeHui», «CTpoeHue ceMsiH
OJHOJOJIHBIX U JBYJOJIbHBIX pacTeHUu», «KU3HEHHBIA LMK MOPCKOW KaIyCThl», «KHU3HEHHBIA LMK
MXa», «KU3HEHHBI UK TAaOPOTHUKAY, «KU3HEHHBIA LMK COCHBI».

O60opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIpENaparsl SHIEKIETOK U CIIepMaTO30UI0B, MOJEIb
«IMKn pa3BUTHS JIATYIIKHAY.

JladopaTopHas pa6ora «/3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTaxy».

IlpakTHyeckasi pabora «BbIsiBIEHHE TPU3HAKOB  CXOJCTBA  3apOAbIIIEH  IMO3BOHOYHBIX
YKUBOTHBIX».

JladopaTopHas pa6ora «CTpoeHHE OPraHOB PAa3MHOKEHHUSI BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropust craHOBICHUS W DPa3BUTHUsl TCHETUKHM Kak Haykh. PaGoter I'. Menmens, I'. ne ®@pusa,
T. Moprana. Ponp oTedecTBeHHBIX Yy4Y€HBIX B pa3Butuu TeHeTukd. Paboter H. K. Komprosa, H.
U. BaBunoBa, A. H. benosepckoro, I'. JI. Kapmeuenko, 1O. A. ®unmunuenko, H. B. Tumodeena-
Pecogckoro.

OCHOBHbBIE T€HETUYECKHUE MOHATUS U CHUMBOJIBIL. [ 'OMOJOTHYHBIE XpPOMOCOMBI, AJJICIbHBIE T'€HBI,
albTEPHATUBHBIE MPU3HAKU, TOMUHAHTHBIM M PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, '€TEPO3UTr0Ta, YUCTAs
TUHUS, TUOpUAbI, TreHOoTur, ¢eHoTun. OCHOBHBIE METOJAbl TE€HETUKU: T'HOPHUI0IOTHUECKUH,
LUTOJOTUYECKUN, MOJIEKYJISIPHO-TEHETHUECKHUI.

JdeMoHcTpanun

Hoptperst: I'. Mennens, 1. ne ®pus, T.Mopran, H. K.Konbuos, H. UW. BaBunos, A.
H. benozepckuit, I'. I. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodees-PecoBckuii.

Tabauiel u cxembl: «MeTOIbI TeHETUKNY, «CXEMbI CKPEUTUBAHUS.

JlaGopaTopuas padora «/lpo3oduia kak 00bEKT FreHETUYECKUX HCCIEI0BAaHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. llepBeiii 3akoH MeHaens — 3akoH eAuMHOOOpa3usi THOPHUIOB
nepBoro mnokoJieHus. llpaBuno nomunupoBanusi. Btopoit 3akoH MeHnenss — 3aKOH pacllerIeHUs
npu3HakoB. [luTonorudeckre 0CHOBEI MOHOTHOPUTHOTO CKpeluBaHus. [ MmoTe3a 4iuCcTOTh TaMeT.

Ananmuzupyroniee ckpemuBanue. [IpomMexyTouHblii XapakTep HacieqoBaHud. Pacrieruienue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.




JurubpumHoe ckpermmuBaHue. Tperuid 3akoH MeEHIeNns — 3aKOH HE3aBHCHMOTO HACIEIOBAaHUS
npu3HakoB. LluTonoruueckre OCHOBBI TUTHOPHUIHOTO CKPEIUBAHUSI.

CuerieHHOe HacnenpoBaHue npusHakoB. Paboter T. Moprana. CreruieHHOe HacieloBaHUE T'CHOB,
HapymCcHUEC CUCIIJICHHUA MCKAY 'CHaAMMU. XpOMOCOMHaSI TCOpHA HACICACTBCHHOCTH.

I'eneTnka moia. XpOMOCOMHBIfI MCXaHU3M OIPCACIICHUS 110JIa. AYTOCOMBI H IIOJIOBBIC XpOMOCOMBI.
['oMorameTHbIii U rereporameTHbId MoJ. ['eHeTnyeckas CTpyKTypa IMOJIOBBIX XpomocoM. HacnepoBanue
MPU3HAKOB, CUEIICHHBIX C ITOJIOM.

I'enotun kak nenocrtHas cucrema. llneliorponust — MHOXKECTBEHHOE JCHCTBUE TIEHa.
MHoXeCcTBeHHbIN aiienu3M. B3aummojeiicTBie HeayuleNbHBIX TeHOB. KoMIuieMeHTapHOCTh. JIHUCTa3.
[Tonmumepusi.

I'eHeTHYEeCKUIT KOHTPOJIb Pa3BUTHS PACTEHUH, )KUBOTHBIX M YCIIOBEKA, a TAKKe (PU3HOIOTHUSCKUX
MPOIIECCOB, TTOBEACHUS U KOTHUTHUBHBIX (QYHKITUH. [ eHeTHYeCKne MeXaHu3Mbl CHUMOUOTEeHE3a, MEXaHNU3MBI
B3aUMOJICHCTBUS «XO3SIMH — Tapa3uT» U «XO35UH — MUKpOOHMOM». ['eHeTHdecKkue acmeKThl KOHTPOJS U
M3MEHEHHUS HaCNeACTBEHHON HH(GOPMAIIHU B TIOKOJICHUAX KJIETOK U OPTaHU3MOB.

JdeMoHcTpauuu

IMoprpertsl: I'. Menaens, T. Mopras.

Tabouiel u  cxemsbl: «IlepBbiif 1 BTOpoi 3akoHbl Mennens», «Tperuil 3akoH MeHaensay,
«Anamusupyrooniee  ckpemuBanue», «HemomHoe momuHupoBaHue», «ClLEIUIEeHHOE HacleI0BaHUE
MPU3HAKOB y Apo3odmibl»y, «['eHernka mona», «Kapuotum uyenoBekan, «Kapuotun mapo30Ghuisn,
«Kapuotun ntuuk», « MHOKECTBEHHBIN AJIIETU3M», «B3auMo1eiCTBHE T€HOBY.

O60opynoBaHue: MOAENb Ul IEMOHCTPAIIMH 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOTO MOKOJIEHUS
Y pacIIeryieHus MPU3HAKOB, MOJIENb JUIsl ISMOHCTPAIIMU 3aKOHA HE3aBHUCHUMOTO HACJIEI0BAHUS MMPU3HAKOB,
MOJIENb s JIEMOHCTPAIlMKM  CIETUICHHOTO  HACJIEJOBAaHUS MPU3HAKOB, CBETOBOM MHKPOCKOTI,
MUKpomnpenapar: «J{po3oduiay.

IIpakTnyeckas padora «/3ydyeHue pe3ynbTaToB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(PUIIBI.

IIpakTnyeckas padora «/3ydyenue pe3ynbTaToB JUTHOPUIHOTO CKPEUTUBAHUS Y APO30PUIBDY.

Tema 13. 3akoHOMEPHOCTH U3MEHYHUBOCTH

BsaumopneiictBue reHotumna u cpeisl npu GopMmupoBaHuu ¢eHotumna. M3MEeHUHBOCTh NMPU3HAKOB.
KauecTBeHHbIE M KOJIMYECTBEHHbIE NPU3HAKU. BHJIbl HM3MEHUYMBOCTH: HEHACJIEACTBEHHas U
HacJeJICTBEHHAs.

MonudukanonHass H3MEHYUBOCTb. Ponb  cpeasl B (GOpPMUPOBAHUU — MOIU(PUKAUOHHOMN
n3MeHunBocT. Hopma peakuuu npusHaka. Bapuanuonnslil psa u Bapuanuonnas kpusas (B. Horanucen).
CaoiicTBa MOAM(PUKAIIMOHHON N3MEHUYUBOCTH.

l'enotunuueckas  u3MeH4YMBOCTHb.  CBOHCTBA  TI'€HOTHMIMYECKOM  M3MEHYMBOCTU.  Busl
FeHOTUIINYECKO U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KoMOunatuBHass H3MEHYMBOCTh. Melo3 U TMOJOBOIMl mpolecc — OCHOBAa KOMOWHATHUBHOM
M3MEHUYMBOCTH. Poib KOMOMHATHBHOW W3MEHYMBOCTH B CO3JaHMM TEHETUYECKOro pazHooOpa3us B
npezesax 0JHOro BUAA.

MyrtanroHHas U3MEHYMBOCTb. BUIbI MyTa1Mii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CTIOHTaHHbIE U
WHIYLMPOBAHHbIE MYTalMH. SAepHble M LUTOILIa3MaTudeckue myrauud. COMaTHYeCKHME M IOJOBBIE
MyTaiuu. [IpuunHbl BOSHUKHOBEHUSI MyTalMil. MyTareHsl U UX BIUsSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO  Tpolecca. 3aKOH TOMOJIOTMYECKMX PSAOB B HACJIEACTBEHHOM H3MEHYMBOCTH
(H.W. BaBunoB). BHesiepHast ©3MEHUYUBOCTh U HACJIEICTBEHHOCTb.

Onucenemuka u SNUCEHOMUKA, PONb  INUSEHEMUYECKUX (DAaKmopos 6 HAC1e008aHuu U
UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHcTpanuu

Ioprpertsl: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabauiel ~ w cxembl: «Bugsl  u3MeHunBocTHY»,  «MoaudukanuoHHAs ~ M3MEHUHUBOCTHY,
«KoMOuHaTHBHAST U3MEHYHMBOCTB», «Meio3», «OmnonorBopenue», «['eHeTnueckue 3a0olieBaHUS
4yenoBeKay, « Buasl Mmyramuny.

O6opynoBaHue: )KUBbIE U TepOapHbIe SK3EMIUISIPhl KOMHATHBIX pAacTeHHH, puCYHKHU (poTorpadun)
KUBOTHBIX C Pa3IUYHBIMU BUIAMH U3MEHYUBOCTH.




JlaGopaTopHas pa6ora «lccnenoBanue 3akOHOMEpHOCTEH MOAM(MUKAIMOHHOW HM3MEHUYHMBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia ¥ BApUALIMOHHON KPUBOW».

IMpakTuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. I'eHeTHKA Yesi0BeKa

Kapuorun uyenoeka. MexayHapoaHas IporpaMma MCCIEA0BAaHUS T€HOMa 4YelloBeKa. MeTobl
W3YYCHUS TCHETHKH YeJIOBEKA: TCHEAJIOTHMYSCKUU, ONM3HENOBBIN, UTOTCHETHYCCKHUMA, TOIYISIIHOHHO-
CTATUCTUYCCKHUH, MOJICKYJISIPHO-TE€HETHUECKHI. CoBpemeHnHoe OIpeesIeHue reHOTUNA:
IIOJJHOTEHOMHOECEKBEHUPOBAHWE, TE€HOTUIIMPOBAHME, B TOM uyucie ¢ nomowbso [IIP-ananusa.
HacnencrBennsie 3a0oieBaHusi 4enoBeka. ['€HHbIE W XPOMOCOMHBIE Oo0JIe3HHM dYenoBeka. bomesnu c
HACJIEACTBEHHON MPEApacloiOKEHHOCThIO0. 3HAUYEHWE MEIUIIMHCKOW TEeHETUKH B MPEJAOTBPAIICHUH U
JICYCHUN TCHETUYECKUX 3a00JIeBaHUU uenoBeKa. MeInKo-TeHETHUECKOe KOHCYIbTUpOoBaHHe. CTBOJIOBBIC
KJeTKH. [IOHITHE «TEHETHYECKOTO Tpy3a». DTHUECKUE aCMIEKThl NCCIIEA0BaHMI B 00JaCTH PEIaKTUPOBAHUS
T€HOMA M CTBOJIOBBIX KJIETOK.

['eneTnveckue (QakTopsl TOBBIMIEHHONW UYYBCTBUTEIBHOCTH YeJOBeKa K (U3MUYECKOMY U
XMUMHUYECKOMY 3arpsi3HEHUIO OKpyXkaromieil cpenbl. ['eHeTnueckas NpeapacnoioKEHHOCTh 4YelloBeKa K
MaTOJIOTUSIM.

JdeMoHcTpanuu

Tabouiel  u  cxeMmbl: «Kapuotun denoBeka», «MeToapl U3y4yeHUS TEHETHKU YEJIOBEKay,
«['enernueckue 3a00€BaHUS YETOBEKAY.

IpakTHyeckasi padora «CoCTaBIEHUE U aHATINU3 POJIOCIOBHOM».

Tema 15. Cesiekuust OpraHu3mMoB

JoMecTukanust U celekuus. 3apoKICHUE CeNeKIuu 1 gomectukanuu. Yuenue H. M. BaBuiosa o
[lenTpax MPOUCXOKACHUS U MHOTOOOpa3usi KyJbTYPHBIX pacTeHUU. Poyib celeknum B CO3JaHUU COPTOB
pacTeHui U nopoj KUBOTHBIX. COpT, mopoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSJAOB B HACIIEICTBEHHOM
m3menunBoctd H. V. BaBunosa, ero 3HaueHue /yisi CEIEKIIMOHHON PabOTHI.

MeToapl CeNeKIMOHHOM paboThl. MICKyCCTBEHHBIN OTOOP: MAacCOBBIA M WHIWBUIYaJTbHBINA. DTaIbl
KOMOMHAIIMOHHOW cenekiuu. McnbiTaHue mpou3BoauTeNeld 1O MOTOMCTBY. OTOOp MO TEHOTHUITY C
MTOMOIIIBIO OTICHKU (PEHOTHUIIAa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBEeHHBIN MyTareHe3 Kak METOJl CEJICKITMOHHOM paboThl. PanmuanMoOHHBIN M XUMUYECKUN
MyTareHe3 Kak MCTOYHHK MyTaluil y KyJbTYpHbIX (GopM opraHu3MoB. lcrosib30BaHHE€ T€HOMHOTO
penakTupoBaHus U MeTo10B pekoMOuHaHTHBIX JIHK 1 nmonydenus ncxoqHoro Marepuana ajisi CeNeKIUu.

[Tonyuenue nonuriouaoB. BHyTpuBHaoBas rubpuausaius. bIM3kopoACTBEHHOE CKPEIIMBAaHUE,
win uHOpuauHr. HepojacTBeHHOe CKpellMBaHHWE, WM ayTOpuAMHr. ['eTepo3uc U ero MpUYUHBL
Ucnonb3oBanue rereposuca B cenekuuu. Otnanénnas rubpuauszanus. [Ipeomonenue Oecruiogus
MEXBUJOBBIX THOPUAOB. JIOCTHXKEHUS CENEKIINHN PACTEHUN U )KUBOTHBIX. «3e1EHAS peBONIIoYUsLY.

CoxpaHeHHe U U3YyYeHHE TeHETUUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUN U UX IUKUX POAUYEH IS
CO3JaHMUSI HOBBIX COPTOB M THOPUAOB CEIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yuenue, coxpaumenue u
Ynpasienue 2eHemuyecKUMU pecypcamu CenbCKOXO3SAUCMEEHHBIX U NPOMbICI0BbIX HCUBOMHBIX 6 UYEJsaX
VAYYUULEHUST CYUWeCBYIOUUX U CO30AHUS HOBbIX NOPOO, NUHULL U KPOCCO8, 8 MOM HUCIe C NpUMEHEeHUeM
COBPEMEHHBIX MeMOO08 HAYYHLIX UCCIEeO08AHUL, NEPe008bIX UOell U NePCNEeKMUBHBIX MEXHOLO2UIL.

JdeMoHcTpanun

Hoptpersl: H.  U. BaBunos, W. B. Muuypun, I'. JI. Kapneuenko, II. II JlykbsHenko, b.
JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabauiel u cxembl: «LIeHTPBI TPOUCXOXKIECHUS U MHOTOOOpPa3Usl KyIbTYPHBIX PacTeHUI», «3aKOH
TOMOJIOTUYECKUX PSAJOB B HACIEACTBEHHOW HW3MEHUYMBOCTH», «MeTonapl cenexkuumn», «OTnanéHHas
rudbpuan3anusy, «MyrareHesy.

JlabopaTopuasi paborta «/3yueHue CcOpTOB KyJNbTYPHBIX PACTEHUH M TOPOJ JOMAIIHHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3ydeHre METOIOB CENEKIUNA PACTEHUIY.

IIpakTnueckas padora «lIpuBuBKa pacTeHu».




Ikckypeust KOCHOBHbIE METOJbl M JIOCTHIKEHUS CEJNEKUMU pAacTeHUH U JKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHIIHIO, TNIEMEHHYIO (DepMy, COPTOUCTIBITATEIbHBIN Y4aCTOK, B TEIUIMYHOE XO35SHUCTBO, B
1a00paTOPHIO arpOYHUBEPCUTETA HITM HAYYHOTO LIEHTPA)».

Tema 16. buorexHos10rusi 1 CHUHTeTHYeCKAs OMOJIOT U

OOBbeKThl, HCIOJIb3yeMble B OHOTEXHOJOIMH, — KJIETOYHbIE M TKAaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, UX XapaKTepUCTHKA. TpajuiiMoHHAs OWOTEXHOJIOTHS: XJeOOINedYeHue, MOydeHre
KHCJIOMOJIOYHBIX IPOAYKTOB, BUHOIEIHE. MukpooOronoruueckuit cuate3. OObeKTbl MUKPOOHOJIOTHYECKUX
texHoJsioruit. [IponsBoacTBo Genka, aMUHOKUCIIOT U BUTAMUHOB.

CozlaHue TEXHOJOTMM M WHCTPYMEHTOB II€JIEHAIPAaBJIEHHOTO W3MEHEHMsSI U KOHCTPYMPOBAHUS
T€HOMOB C LEJBbI0 IOJYYEHUS OPraHU3MOB M HX KOMIIOHEHTOB, COJEP)KAIIMX HE BCTPEYAIOLIMECS B
pHUpoie OMOCUHTETUYECKUE ITyTH.

Knerounas nmxenepus. Metosbl KylbTypbl KJIETOK U TKaHEW pacTeHuM U KUBOTHBIX. KprobaHku.
ComaTtnueckass TuOpuan3alnus U coMaTHuecKuil aMOpuorenes. Mcnonap3oBaHue rarionioB B CEJEKIMH
pactenuid. [lonyuenue MOHOKNOHANbHBIX anmumen. Mcnonvzosanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJIOTBOpEHUE. PEeKOHCTpYKIMS AWIIEKIETOK M KIOHUPOBAaHUE
KUBOTHBIX. MeTOJl TpaHCIUIAaHTAllMM SIIEpP KIIETOK. TexHonocuu 0300posieHus, Kylbmueupo8anus u
MUKPOKIIOHANIbHO20 PA3ZMHONCEHUS CEeNbCKOXO3AUCNBEHHBIX KYIbM)P.

XpOMOCOMHAsi M Te€HHas WHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI'€Ha M KOHCTPYHPOBAHHE
pekomOunantaeix  JIHK. Cozdanue mpanceennvix  opeanuzmos. JIOCTWKEHHMSI M TEPCHEKTHUBBI
XPOMOCOMHOM U T€HHOM MHKE€HEPUU. DKOJIOTHUECKHUE U AITUYECKUE IPOOIeMbl FT€HHON MH)KEHEPHH.

Menunuuackue OuotexHojorun. Iloctrenomuas 1mdpoBas wmegurnuua. [II[P-nmuarnocruka.
MeTa0oOMHBIN aHaaN3, TEHOILEHTPUYECKHI aHaiu3 MpOoTeoMa 4YesloBeKa Uil OLEHKH COCTOSHHUS €ro
310pOBhs. Vcmonb30BaHME CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-OnoumkeHepus s
pa3paboTku (yHIaMEHTAIBHBIX OCHOB MEAMIIMHCKMX TEXHOJIOTUH, CO3/IaHUSI KOMIUIEKCHBIX TKaHEH
COUETaHMEM TEXHOJOruil TpéxMepHoro OuompuHTHHra u ckaddonauHra [Uisi pemieHus 3agad
MEPCOHANIN3UPOBAHHOW METULIUHBI.

Coznlanue BEKTOPHBIX BAKIIMH C LI€JIbI0 00ecrieueHnss KOMOMHUPOBAHHOM 3alIUThI OT BO30yAUTEIEH
OPBH, ycraHoBieHHEe MOJICKYISPHBIX MexaHu3MoB (yHkunonupoBanus PHK-comepkamux BUpYCOB,
BBI3BIBAIOLINX 0CO0O0 OMacHbIe 3a001eBaHMsI YEIOBEKa U KUBOTHBIX.

JdemoHcTpauuu

Tabauipl 1 cxemsbl: «/crnonp3oBaHNEe MHUKPOOPTaHU3MOB B IMPOMBIIUIEHHOM IMPOU3BOJICTBEY,
«Knerounas nuxxenepus», «['eHHass HUHKEHEPUI».

JlabopaTopHasi padora «/3ydyeHre 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloryueHre MOJIOYHOKHUCIIBIX IPOYKTOBY.

Ikckypeusi «<buoTexHonoruss — BaKHeHIIas NPOU3BOJAUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTBRO)».

Tema 17. 3apo:kaeHne U pa3BUTHE IBOJIOIMOHHBIX MPeICTABJICHUH B OMOJI0THH

OpomononHass Teopusi Y. JlapBuna. Ilpeamnocbuiky BO3HUKHOBEHMsI AapBUHU3MaA. JKU3Hb U
Hay4Has JedaresnbHocTh Y. JlapBuHa.

JBukymue cuibl SBoONUM BuAOB 1o Y. JlapBuHy (BBICOKas HMHTEHCHUBHOCTH Pa3MHOKEHUS
OpraHu3MOB, HACJIEJCTBEHHAs W3MEHUMBOCTh, Oopbba 3a CyIIECTBOBAHUE, €CTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunternueckoil Teopun sBomormu (CTD). HelTpanbHas Teopus 3BOIOLMH.
CoBpeMeHHass SBOJIIOLMOHHAS OWOJIOTHS. 3HAu€HHE SBOJIIOLMOHHOM Teopud B  (OPMHPOBAHUU
€CTECTBEHHO-HAyYHOU KapTUHBI MUpA.

JdeMoHcTpanuu

Hoptpetsl: Apuctorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kroswe, Y. Hapsun, C.
C. YerBepukos, 1. U. llImansraysen, [Jx. Xonnein, . K. benses.

Tabauiet u cxeMbl: «Cuctema xxuBoit mpupos (o K. Jlunuero)», «JlecTHHIIa )KUBBIX CYIIECTB (TI0
Jlamapky)», «Mexanu3m (HOpMHUPOBaHUS MPUCTIOCOOICHUI y pacTeHHil W KUBOTHBIX (1m0 Jlamapky)»,
«Kapra-cxema mapmpyra mnyremectBusi Y. lapBuna», «Haxomku Y. JlapBunay, «®opmbl GopbObI 32




cymectBoBanue», «llopoabl romybeit», «MHorooOpasue KyabTypHbIX (opM KamycTs», «Ilopoabl
JOMAIIHUX KUBOTHBIX», «Cxema oOpa3zoBaHus HOBbIX BUaOB (1o Y. JlapBuHy)», «CxemMa COOTHOLICHHS
JBUKYIIMX CHJI 3BOJIFOLIMMNY, «OCHOBHBIE NIOJIOKEHUS CUHTETUYECKOM TEOPUHN IBOJIIOLIUN.

Tema 18. Mukpo3BoIIOnMs U €€ pe3yabTaThl

[lonmymsiuust  kak  2yieMeHTapHas eauHuna 3Bojtouuu. COBpEMEHHBIE METOJbl  OLEHKU
TFEHETUYECKOTO pa3HoOOpasusi M CTPYKTypbl nomynsauuid. M3MeHeHue reHodoHAa MNOMYNIALMHU Kak
3JIEMEHTAPHOE IBOJIIOLIMOHHOE SIBJICHHE. 3aKOH reHeThuueckoro pasHoBecus Jlx. Xapau, B. BaiinGepra.

DneMeHTapHbIe PAKTOPHI (IBUKYIINE CHIIBI) 3BOIIONMH. MyTanroHHbIH niporiecc. KomOnHaTBHAs
M3MEHYUBOCTh. [[peiid reHoB — cirydailHble HEeHalpaBJICHHBIC U3MEHEHHUS YacTOT ajuiesiel B TOIMYJISLIUSIX.
Dddexr ocuoBarens. dppexm OymuLrounozo eopavika. CHUdICEHUE 2eHEemUYecKo20 pPazHoo0pasus:
npuyunsl u cieocmsusi. Ilpossnenue s¢ghgpexma opetigha 2enos 6 OHONLUIUX U MATLIX RONYIAYUSX. MUTpaIHH.
W3onsauus nonmymsuil: reorpagudeckas (MpocTpaHCTBEHHast), Ononoruyeckas (penpoayKTUBHAs).

EctectBenHblli 0TOOp — HampaBisiioliuii (aktop 3BorOIMH. POpPMBI €CTECTBEHHOrO OTOOpA:
JOBUKYIIMM, CTaOUIU3MPYIOUIUH, pa3pbiBaomuil (au3pyntuBHbIi). I[lonoBoit or6op. BosHukHOBeHUE U
ABOJIIOLMS COL[UAJIBHOTO MTOBECHUS )KUBOTHBIX.

[IpucnocoOIeHHOCT,  OPraHM3MOB  KakK  pe3yidbTaT  MUKpPO3BOJIONMH.  Bo3HHMKHOBEHHE
pHUcrnocoOaeHnit y opranu3moB. Apomopdo3sl u uavoasanrtanuu. [Ipumepsl npucrnocoOieHuit y
OpraHu3MoOB: MOpQoJorudyeckue, Gu3noIornueckue, OMOXUMHUYECKue, nopeaeHueckne. OTHOCUTENbHOCTD
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuu u crpykrypa. Bunoo6pa3oBanue kak pe3ylnbTaT MUKPOIBOIONUU. M3omsanus —
KItoueBoil  (akrop BugooOpazoBanus. Ilytm u  cmocoObl  BHIO0Opa3oBaHUs:  aJIONATPUYECKOE
(reorpaduyeckoe), CUMITAaTPUIECKOE (’K0JIOTHYECKOE), «MTHOBEHHOEC» (monMTUION AN 3aITns,
rudpuamzarys). JJmuTenbHOCTh SBOTIOIMOHHBIX TTPOIIECCOB.

Mexanusmbl popMUpOBaHUS OHMOJOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BomoniioHHON OHOJIOTHH B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs1 OMOpa3zHOOOpaswmsl.
MuKpOo3BOIIONHUS U KO3BOIIOIUS NMapa3UTOB U MX X035ieB. MexaHu3Mbl (OPMUPOBAHUS YCTOWYUBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

JdemoHcTpauuu

IMoptpertsr: C. C. YerBepukos, D. Maiip.

Tabauiel 1 cxembl: «MyTallMOHHAs U3MEHYMBOCTY, «[lonmynsiuonHas cTpykrypa Buaa», «Cxema
nposiBiieHus: 3akoHa Xapau—BaiinOepray, «/IBHKyline CHUIIBI 3BOJIOLNUNY, «IKOJOTHYECKas H30JIALUS
NomyJsIuil ceBaHckol dopenn», «['eorpaduueckas u30sLIKUsS TUCTBEHHUIIBI CHOMPCKOM U JIMCTBEHHULIBI
naypckoit», «llomymsiiMOHHBIE BOJHBI YHMCICHHOCTH XHUIIHUKOB U JKepTB», «CxeMa AecTBUS
€CTECTBEHHOI0 0TO0pa», «@opmbl 60pHOBI 3a cyliecTBOBaHUE», «HAYyCTpHanbHbIN Menanu3My», «KuBbie
uckomnaemeie», «IIokpoBUTENbCTBEHHASI OKpAcKa KMBOTHBIX», «[Ipenymnpexaaromnias okpacka KUBOTHBIXY,
«Dusnonoruueckue agantanum», «[IpucnocobieHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCThY, «KpuTtepun
BUIa», «Buasl-gBoitHukuy, «CTpykTypa Buma B npupone», «CrnocoOsl  BUA00Opa30BaHUSY,
«["eorpaduueckoe BumpooOpa3zoBaHue TPEX BUIOB JAHBIIICHY, «DKOJIOTHUECKOE BHI000pa30BaHUE BUIOB
cuHuI, «[lomummonasl pacrennii», «KanyctHo-peaeunblii ruOpum.

O6opynoBanue: repObapuu pacTeHUM, KOJJIEKIIUN HACEKOMBIX, Uyuesia NTHI] U 3BEpel ¢ mMpuMepaMu
Pa3IMYHBIX MPUCTOCOOIECHUN, Uydesa NTUI] U 3BEpel pa3HbIX BUAOB, repOapuu pacTeHUi OIM3KUX BHIOB,
00pa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopuas padora «BblsiBlIeHHEe H3MEHYMBOCTH y 0COOEH OJTHOTO BUIA».

JlaGopaTopuas padora «IIpucrnocobaeHns OpraHu3MoB M UX OTHOCHUTEJNIbHAS 11€71€CO00Pa3HOCTDY.

JlaGopaTopuas padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHYECKOMY KPUTEPHION.

Tema 19. MakpodBoJiionus u eé pe3yabTaTbl

Metonpl M3ydyeHHs MakpolBOJOLMHU. [laneoHTONIOrMUYECKHME METOABI HW3YyYEHHUS SBOJIIOLHUU.
Ilepexoanbie GopMbl U HUITOTEHETHUECKHE PSI/IbI OPTaHU3MOB.

buoreorpaduueckne meronsl uzydeHus sBoironmu. CpaBHeHHe (iopbl M (hayHbl MATEPUKOB U
octpoBoB. bruoreorpaduyeckue odnactu 3emiu. Buabl-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHUECKHE W CPaBHUTEIBHO-MOP(OIOTHYECKHE METOJbl  M3Y4YCHHS  DBOJIOIMU.
I'enernueckue MEXaHM3MBl DBOJIIOLIMM OHTOT€HE3a M IMOSIBICHUS 3BOJIOLMOHHBIX  HOBIIECTB.




l'omosornuHple W aHaJOTWYHBbIE OpraHbl. PyauMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYJISpHO-
TeHEeTHYECKHe, OMOXMMHUYECKIE ¥ MaTeMaTUYeCKHe METOJbl M3Y4EHHs 3BOJIONHMUA. | OMOJIOTMYHBIE TEHBL
CoBpeMeHHbBIE METO/Ibl TOCTPOCHHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XpOMOCOMHBIE MYyTaIlUH U 3BOJIIOLMS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBWiIa) 3BOIIONUH. [lpunyun cmenvt @ynxyui. HeoOpaTuMocTh
9BOJIIOLMU. AfaNTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB BOJIIOLINU.

JdeMoHcTpanuu

Hoptpetst: K. M. bap, A. O. Kosanesckuii, @. Mrosuiep, J. ['ekkensb.

Tabmuie! u cxeMbl: «OUIOTEHETHYECKUH PSJL JIOMAANY, K APXEONTEPUKCY, «3Bepo3yObie AIIephD»,
«Crerouedainsr», «Puanodurer», «CemMeHHbIE NaNOPOTHUKWY», «buoreorpaduueckue 30HBI 3eMITH»,
«[peiidp koHTHHEHTOB», «PenmukTel», «HadampHble CcTaguu SMOPHOHAIBFHOTO DPA3BHTHUS TTO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE U aHAJIOTMYHbIE OpraHbl», «PyIUMEHTBD», «ATaBU3MBI», «XPOMOCOMHBIE
HaboOppl 4YeloBeKa W IIMMIIaH3e», «['7aBHbIe HampaBieHHsl 3BONIOLMMN», «OO0IIHEe 3aKOHOMEPHOCTH
ABOJIIOLIUM.

OO6opynoBaHue: KOJUIEKIIUK, TepOapuu, MYJSDKA HCKOMAEMBIX OCTATKOB OPTaHW3MOB, MYJSKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

12 KJIACC

Tema 20. IIpoucxo:xaeHue u pasBuTHe KU3HHU Ha 3emuie

HayuHnble runoTe3sl MpoOMCXOXKIACHUS KM3HM Ha 3emse. AOuoreHes u maHcnepMmus. JloHaydHble
MIPEJICTaBJICHUS O 3apPOXKIACHUHN JKU3HM (KpealmoHU3M). ' umoTes3a MOCTOSIHHOTO CaMO3apOKICHUS )KU3HHU 1
e€ omnposepxkeHne onslTamMu D. Penm, JI. Cnamnannanu, JI [lactepa. IlpoucxoxknaeHuwe Xu3HH U
acTpoOHOJIOTHSI.

OcHOBHBIE JTambl HEOpPraHUYECKOW »HBomronuu. IlmaHerapHas (TeojlorHyeckasi) SBOJIIOIHS.
XuMuyeckasi 3BOJIOLUA. AOHWOTEHHBI CHHTE3 OpPraHMYeCKUX BEIIeCTB W3 HeopraHudeckux. OmbIT
C.Mumnepa u I.HOpu. OOpazoBanue moiaumepoB u3 MoHoMepoB. KoamepBatHas rumote3a A.
W. Omapuna, rumote3a mnepBuvHOro OymboHa JIk. XonjelHa, reHetwyeckas rtumnore3a [. Mémnepa.
Pu6osumer (T. Yek) u runore3a «vmupa PHK» V. I'mnbepra. ®opmupoBanne MmeMOpaH ¥ BOZHHKHOBEHHUE
MPOTOKJIETKH.

Uctopusa 3emnu u Metoasl €€ uzydenus. Vckonaemble opraHuueckue OcTaTku. ['eoxpoHosorus u
e€ meronapl. OTHOCUTENbHAsA U aOCOMIOTHAS T€OXPOHOJOrUs. ['eoXpoHONOrHuecKas IIKajia: S0HbBI, 3PBI,
MEPUO/IBI, ATTOXH.

HauvanpHhbie 3Tamnbl oprannueckoit sBostonnu. [losiBiaeHne 1 3BOJIONUS EPBBIX KIETOK. DBOIOMS
MeTtabonu3ma. Bo3nukHoBeHue mnepBbix skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKHM KakK aHAaJIor
nepBbIX Ha 3emiie coobmiectB. CTpoMaTonuThl. [IpokapuoTHI 1 5yKapuOTHI.

[Ipoucxoxaenue dykapuoT (cUMOMOTeHe3). DBOJIOIMOHHOE  MPOUCXOXKAECHHUE  BHPYCOB.
[IpoucxoxaeHrne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE ATambl 3BOJIONUU BBICHIUX pacTeHuil. OcHOBHBIE apoMopdosbl pacteHuil. Bwixon
pacteHuid Ha cymy. [losiBaeHue COpOBBIX pAacTEHUN M 3aBO€BaHHE UMHU CylmiM. CeMEHHbIE pacTeHUSI.
[IpoucxoxaeHne BETKOBBIX PACTEHUH.

OCHOBHBIE 3Talbl 3BOJIIOLUHU KUBOTHOro Mupa. OCHOBHblE apoMoOp(o3bl KMBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3ppIB — OSIBJICHHE COBPEMEHHBIX TUIOB. IlepBbie XOp0BbIe kUBOTHBIE. JKU3HD B
BOJZe. OBOJIIOLMS TO3BOHOYHBIX. Ilpoucxoxnenne ampubuii wu pentwmii. IIpoucxoxnenue
miekonuTaomux W ntul.  [Ipunnun  kimrodeBoro apomopdosza. OcBoeHune O€CHO3BOHOYHBIMH U
MT03BOHOYHBIMH KUBOTHBIMH CYILIH.

PasBuTne xu3HM Ha 3emie IO 3paM M IEpPUOAAM: apXed, IPOTEPO30#, Maneo30H, ME3030H,
KaifHO30M. OOImas XapakTepUCTHKAa KJIMMaTa W TeOJIOTMYECKUX IMpoueccoB. [losBieHue u pacuser
XapaKTepHBIX OPraHU3MOB. YTi1eo0pa3oBaHue: ero YCIOBUS U BIUSHHUE Ha ra30BbIil cOCTaB aTMOC(EphI.

MaccoBble BBIMUPAaHHsI — 3KOJIOTUYECKHE KPU3UCHI Mpouioro. [IpudmHbI U ciaencTBUsS MacCOBBIX
BbIMHpaHuii. COBpPEeMEHHBIH HKOJOTMUYECKHH Kpu3uc, ero ocobOeHHocTu. IIpobimema coxpaHeHUs
6ropazHooOpazus Ha 3emIe.



CoBpeMeHHas cucTeMa opranndeckoro mupa. [lpunmnmmne! kinaccudukanuyu opraHu3mMoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

Hoptpetsl: @. Peau, JI. Cnannanuaunu, JI. ITacrep, U. . Meunukos, A. U. Onapun, [x. Xonzaeiiy,
I'. Ménnep, C. Munep, I'. FOpu.

Tabmuier u cxembl: «Cxema ombiTa @. Penm», «Cxema omeita JI. [lacrepa mo wu3ydeHHIO
camo3apokJieHus Ku3H», «Cxema omnbita C. Musuiepa, I'. FOpu», «3Tansl HeopraHMueckoil 3BOITIOLUMY,
«['eoxpoHnosiornyeckas mkana», «HadanbHble 3Tanbl opraHMyYecKoil sBosrolMKy», «Cxema 00pa3oBaHUS
9YKapHOT MyTéM cuMmOuoreHesa», «Cucrema >XuBOM mpupoab», «CTpoeHume BHpyca», «ApoMopdo3bl
pactenuit»y, «Punnodute», «OAHOKIETOUHBIE BOJOPOCTHY», «MHOTOKIETOUHBIE BOJOPOCINY, «MXuy,
«[larmopotHukn», «l'onocemMeHHble pacTeHus», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTUS
KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey», «Kumeunononoctheie», «llmockue
YEpPBWY, «YIICHHCTOHOTHEY, «PBIOBDY, «3eMHOBOTHEIEY, «IIpecmbikaromuecs», «IITumey,
«Munexonuraromue», «Pa3BUTHE )XKU3HU B apXEUCKOW 3pe», «Pa3BUTHE KU3HU B MPOTEPO30MCKOMN 3pey,
«Pa3BuTHE )KU3HU B NAJICO30MCKON 3pe», «Pa3BUTHE KM3HU B ME3030MCKOU 3pe», «Pa3BuUTHE KU3HH B
KaliHO30MCKO 3pe», «CoBpeMeHHas CUCTEMa OPraHUYECKOTO MUPa».

OO6opynoBanue: repbapul  PacTeHUM PA3IUYHBIX OT/ETOB, KOJUICKIIMM HACEKOMBIX, BIAKHBIC
npernapaTbl KMBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUIEKIIMM WIJIOKOXKHX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, 4Yydyeda NTUI U 3Bepell, KOJJIEKIWU OKAMEHEJIOCTEH, MOJIE3HBIX HCKOMAeMbIX, MYJISDKU
OpraHMYECKHUX OCTATKOB OPTaHHU3MOB.

Bupryanbnasi jJa6oparopHas padora «MonenupoBanue onbiToB Muutepa—tOpu 1o n3ydeHuro
a0MOTEHHOTO CHHTEe3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM aTMocheper.

JladopaTopHas pa6ora «/3ydeHne u onrcaHne NCKOMAEMBbIX OCTAaTKOB JIPEBHUX OPTraHU3MOBY.

IIpakTnyeckas pa6ora «/3ydueHne ocOOEHHOCTE CTPOCHUS PACTEHUN Pa3HBIX OTAEIOB.

IIpakTuuyeckas padora «/3ydeHne ocoOeHHOCTEN CTPOCHUS O3BOHOUYHBIX KUBOTHBIX).

Tema 21. IlpoucxoxkaeHune 4eji0BeKa — AaHTPOINOreHe3

Paszpnenel u 3agaun anTponosiornv. MeTo sl aHTPOIIOJIOTHH.

CraHOBJIEHHE TMPEICTABICHUH O TPOUCXOXKIACHUM 4YeJloBeKa. Pelnruo3Hpie  BO33pECHUSL.
CoBpeMeHHbIE HAYYHBIE TEOPHUH.

CxoncTBO 4enoBeka € KUBOTHBIMHU. CuHcTeMaTHyecKoe IOoJIoKeHuEe dvesoBeka. CBHUIIETeNbCTBA
CXOJICTBA 4YEJIOBEKa C >KUBOTHBIMHU: CPAaBHUTEIBbHO-MOP(HOIIOTHYECKUE, IMOPUOSIOTHYECKHE, (HPHU3HOIIOTO0-
OuoxuMuueckue, noBeAeHYeckue. OTIMuYus 4YelloBeKa OT KUBOTHBIX. [IpsAMOXOKIeHHEe M KOMILIEKC
CBSA3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOW CUTHAJIIBHOW CUCTEMBI.

JBuxymue cunbl ((akTopbl) aHTpororeHesa: Ouosoruueckue, couuaigbHble. COOTHOIIEHUE
OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIOTEHESE.

OcHoBHBIE CTaJNK aHTpOTIOreHe3a. PaHHue yenoBekooOpazHbie 00e3bsHbI (TPOKOHCYJIb) U paHHUE
MOHTU/IBI — OOIIME MPEKU YeIOBEKOOOPa3HBIX 00€3bSH U JIIOJeH. ABCTPAJONUTEKU — JIBYHOTHE TMPEAKU
monei. YenoBek yMmelnbld, MEpBbI€ M3TOTOBICHUA OPyAMM Tpynaa. UenoBeK MNpSAMOXOIALUIMNA U TNEPBbIN
BBIXOJ JIoJeil 3a mpenensl Adpuku. YenoBek reinaenbOeprckuii — oOmui MpeaoK HeaHAEepPTaIbCKOTO
YEeJIOBEKa M 4YeJOBEKa pa3yMHOro. YenoBeK HeaHACPTaIbCKUM Kak BUJ JIFOJEH XOJOJHOIO KIMMAara.
UenoBek pa3yMHbII COBPEMEHHOI'O THUIIA, IEHUCOBCKHI YEIOBEK, OCBOCHHE KOHTUHEHTOB 3a MpeJeslaMU
Adpuku. [TaneoreHeTrnka u najaeoreHOMHKA.

DOBOMIONMS  COBPEMEHHOTO 4esloBeka. EcTecTBeHHbI O0TOOp B MOMYIALMAX — 4YEJIOBEKA.
MyraunoHHbIH npouecc U nonumopusM. IlonynsunoHHbIE BOIHBL, Apei¢ TeHoB, MUrpaus U «3p ekt
OCHOBATEJS» B NOIMYJISALNAX COBPEMEHHOTIO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bosibline pacel: eBporneouaHas (eBpazuiickas), aBCTpalo-
HerpouHas (PKBAaTOpHAJbHAs), MOHTOJIOM/IHAS (A3MaTCKO-aMepUKaHCKas). Bpems u myrtu paccenenus
4yeloBeKka Mo IuvlaHere. EaMHCTBO 4enmoBedeckux pac. HaydHass HECOCTOSTENBHOCTh —pacu3Ma.
[IpucnocobIeHHOCTh YeOBEKa K Pa3HbIM YCIOBHMSM OKpyXaromied cpeabl. BiusiHue reorpaduueckoit
cpeabl 1 aperida reHoB Ha MOP(OIOTHIO M (PU3HOJIOTHIO YeTOBEKa.




MeXIUCIUTUTMHAPHBIE METOJIbI B (PM3MUECKON (OMOJIOTHYECKOH) aHTPOIOJIOTUN. DBOJIOIMOHHASL
AQHTPOIOJIOTUA U TMAJCOAHTPOIOJIOTHS YENOBEYECKUX MNOMmyJsiuid. buocouuanbHble HCCIEIOBAHUS
MIPUPO/IBI YeJoBeka. MccaenoBanue K03BOTIOIUIOMOIOTMIECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu

Hoprpersr: Y. Jdapsun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.

Tabmuuet u cxembl: «MeTobl aHTPONOJOTHI», «I 0JIOBHOM MO3T 4enoBeKay, «UemoBekooOpa3HbIe
00e3bsiHBI», «CKeJIeT YelOBeKa M CKEJeT IMUMIIaH3e», «PyIMMEHTBI M aTaBU3MBD), «JIBHKYIIHE CHIIBI
AHTPOTIOTEHE3a», «DBOJIOLMOHHOE JPEBO UEJIOBEKa», «ABCTpaIonuTeK», «HenoBek ymensiity, «HemoBek
npAMoOXosaIuiiy, «Jlenucockuil uyenmoBek» «Heannepranpub», «KpomanboHIbY, «IIpenku demoBekay,
«Tansl 3BOJIIOIUH YeTIOBEKa», «Packl yenoBekay.

O6opynoBaHue: MyJISDKH OKaMEHEJIOCTEH, MPeIMETOB MaTepUaIbHOU KyJIbTYPhI IPEIKOB YEIIOBEKA,
penpoaykuuu (otorpadun) KapTUH ¢ MUDOIOTHUYECCKUMHU U OMOIEHCKUMHU CIOKETaMU TPOUCXOKICHUS
yenoBeka, (ororpaduu HaXOJAOK HMCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET 4elOBEeKa, MOJENb uepera
YeJIOBeKa M dYeperna MHUMIaH3e, MOJENbh KUCTH YeJIOBeKa M KUCTHU IIMMIIaH3€, MOJIEIH Topca MPEIKOB
YeloBeKa.

JlaGopaTopHuasi padora «l3yueHue ocoOeHHOCTEH CTpPOEHHUsI CKeJleTa YelIOBEKa, CBSI3aHHBIX C
MIPSMOXOKICHUEM.

IMpakTnyeckas padora «/3ydyeHue 3K0JIOTMYECKUX afaNTalllui YEIOBEKay.

Tema 22. DxoJioruss — HayKa 0 B3aMMOOTHOLICHHMSAX OPraHM3MOB W HaJOPraHU3MEHHBIX
CHCTEM C OKpY:KawoLei cpenoi

3apokaeHne M pa3BuTHE dKoJoruu B Tpydax A. I'ymboneara, K. @. Pynse, H. A. Cesepiiona,
O. l'exkens, A. Tencmn, B. H. CykauéBa. Paznensl m 3agaum skonoruu. CBsi3b 3KOJOTMH C JPYTMMH
HayKaMH.

Metonet skonoruu. [loneBble HaOMOAEHHUS. OKCHEPUMEHTHI B 3KOJOTHH: TMPUPOIHBIE U
naboparopable. MopaenupoBaHue B OKOJOTHH. MOHHUTOPUHT OKDPYKAIOIMICH Cpenbl: JOKAJIbHBIN,
pPErHOHAIIBHBIN U TJI00ATBbHBIH.

3Ha4YeHUE HKOJOTMYECKUX 3HAHMHU JUIsl YesIOBEeKa. DKOJOTHYECKOE€ MHPOBO33PEHHE KaK OCHOBA
CBsI3€M yesroBeyecTBa C€ MNpUpPOJO. DPOPMHUPOBAHHUE HKOJOTHYECKOM KYJIBTYPhl U HKOJOTHYECKOU
IPAMOTHOCTH HACEJIECHUS.

JdemoHcTpauuu

Hoptpetsl: A. I'ym6oabar, K. @. Pynwse, H. A. CeBeprios, O. ['ekkenb, A. Tencau, B. H. Cykaués.

Tabauibel 1 cxemsbl: «Pa3gensl  skonorum», «Metoapl skonorum», «CxemMa MOHHMTOPHHIA
OKpYXaIOILEn Cpeabl».

JladopaTopHas pa6ora «/3ydeHre METOI0B HKOJIOTMYECKUX HCCIIETOBAHUI.

Tema 23. Opranusmbl 4 cpeia 00UTAHUSA

Okonorudeckre (akTOpbl U 3aKOHOMEPHOCTH uX JeicTBus. Kiaccudukaius 5KOIOTHYECKHX
¢dakropoB: abuoTuueckue, OuOTHUECKHE, aHTpororeHHsle. OOIME 3aKOHOMEPHOCTH ACUCTBUS
skosnoruueckux QaxtopoB. IlpaBuno wmwunumyma (K. Ilnpenrens, FO. JIubux). TonepaHTHOCTS.
DOBpUOHOHTHBIEC U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotuueckue ¢aktopbl. CBeT Kak 3KoJIoTW4eckuil QakTop. JlelcTBME pa3HBIX Y4YacCTKOB
COJIHEUHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTHUECKHE T'PYMIbl PACTEHUN U >KUBOTHBIX MO OTHOLUEHUIO K
ceery. CurHanbHas pojib cBera. @oTonepruoanu3m.

Temnepatypa kak »dkonoruueckuid akrop. JlelicTBue TemmepaTyppl Ha OpraHU3MBIL.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxnocTh kak skonorumdeckuil ¢akrop. [Ipucnocobnenust pacTeHU K MOIACPKAHUIO BOJIHOTO
Oananca. Knaccugukanus pacTeHHii Mo OTHOIIEHUIO K Boje. [IpucrnocoOnenus UBOTHBIX K U3MEHEHUIO
BOJIHOTO peXHUMa.

Cpenbl oOWTaHHMS OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3MYIIHAS, T[OYBEHHAs, TIyOMHHAs
MOATOYBEHHASI, BHYTpUOPTraHu3MeHHas1. DU3NKO-XUMHUECKHE OCOOEHHOCTH Cpel OOMTaHMs OPTaHHU3MOB.
[IpucnocobaeHnst OpraHu3MOB K KU3HU B Pa3HBIX Cpeliax.

buonornueckne putrmbl. Bremnune u BHyTpeHHUE pUTMBL. CyTOYHBIE M TOAWYHBIE PHUTMBI.
[TpucnocobIeHHOCTh OPTraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUH JKU3HH.




XKuznennsie Gopmel oprann3MoB. [loHsTre 0 *u3HeHHOH popme. Ku3HeHHBIE POPMBI PACTCHUI:
JepeBbs, KYCTApHHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBbl, OJHOJIETHUE TpaBbl. JKU3HEHHBIE (OPMBI
KUBOTHBIX: THAPOOHOHTHI, F€OOMOHTHI, a3p0oOMOHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnueckue ¢aktopsl. Buiapl OMOTHYECKMX B3aMMOACHCTBHUI: KOHKYPEHIHS, XWITHHYECTBO,
cumOno3 u ero ¢opmel. IlapazuTusm, Koomepanusi, MyTyaJu3M, KOMMEHCAJIH3M (KBapTHPAHTCTBO,
HaxJeOHnUecTBO). Herpodudeckue B3anmoneicTBus (Tonmaeckue, Gopudueckue, padbpudeckne). 3HaYCHHE
OMOTHYECKMX B3aUMOJCHCTBUN JUIS CYIIECTBOBAHMS OPraHU3MOB B cpeae oOutanus. [lpuHiun
KOHKYPEHTHOT'O UCKJIFOUEHHUS.

JdeMoHcTpanuu

Tabmuuel u cxembl: «IKojorudeckue (Gakropbr», «CBETOBOH CHEKTP», «IKOJIOTUUYECKUE TPYIIIIHI
KUBOTHBIX IO OTHOLIEHHUIO K CBETY», «TengoKpoBHbIE >KMBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIEY,
«DPU3HOJIOrMYECKHE aIalTalluy KUBOTHBIX», «Cpellbl 00UTaHUs OPraHu3MoBY, «brosornyeckre puTMbI»,
«Ku3nennsle GpopMbl pacTeHUiD», «Ku3HeHHbIe (HOPMBI )KUBOTHBIX», «DKOCHCTEMA IMIMPOKOJIMCTBEHHOTO
necay, «OkocucreMa XBOWHOro useca», «llemn nuranHus», «XumHudectso», «llapazutuzmy,
«Konkypenuus», «Cumonosy», «KommeHcanuzm.

OO6opynoBanue: repbapul pacCTEHUNW M KUBOTHBIX, NMPUCIIOCOOJCHHBIX K BIUSHHUIO Pa3JIMYHBIX
9KOJIOTHYECKUX (DaKTOpOB, repObapuul CBETOJIOOMBBIX, TEHEIIOOMBBIX W TEHEBBIHOCIMBBIX PacTEHUH,
CBETOJIFOOMBBIE, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pPACTEHHUs, TepOdapuu M KOJUIEKIIMH
TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30yCTOMYMBBIX pAacTeHUH, uydena MTUL M 3BepeH, repbdapuu
pacTeHuii, OTHOCSIIMXCS K TUrpoduTam, kcepopuraMm, Mme30puTaM, KOMHATHbIE PACTEHUS TaHHBIX TPYIII,
KOJUIEKIIMM KUBOTHBIX, OOMTAIONIMX B Pa3HBIX cpelax, repdapuu M KOJUIEKIIMU PAacTeHUN U >KMBOTHBIX,
oOnanaromux 4YepTaMH MPHUCIOCOOIEHHOCTH K CE30HHBIM H3MEHEHUSM YCIOBUM JKU3HM, repOapuu u
KOJUIEKIIMM PACTEHUN M KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX, YUaCTBYIOLIUX
B PA3JINYHBIX OMOTHUYECKUX B3aUMOJEUCTBUSX.

JlaGopaTopHasi padora «BbIsiBiIeHnE IPUCTIOCOOIECHUI OPraHU3MOB K BIUSHHUIO CBETa.

JlaGopaTopHasi padora «BblsiBlieHHE MPUCIOCOOIEHUI OPraHU3MOB K BIUSHUIO TEMIIEPATYPhD».

JlaGopaTopHasi padora «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX MECT OOMTAHUS.

Tema 24. JxoJiorvsi BUA0B U MOMYJIALMH

DKOoJIOTHYeCcKHe XapaKTepUCTHKH nomyiasuuu. [lomymsuus kak Ouosnoruueckas cucrema. Pounb
HEOJTHOPOJHOCTH Cpelbl, (PU3UYECKUX OapbepoB M OCOOEHHOCTEH OHOJIOrMM BHUJIOB B (DOPMHUPOBAHUU
IIPOCTPAHCTBEHHOM CTPYKTYpPBI NOMYJIAIMi. OCHOBHBIE IT0OKA3aTEIH MOMYJISLIUN: YUCIEHHOCTD, INIOTHOCTD,
BO3pacTHasl U M0JIOBAs CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb, MUTPALU.

OKoJoru4eckas CTpykrypa nomyisauuy. OneHKa YMCIeHHOCTH MOMYIAnUU. JIMHaMHUKa MOIYJISLUH
u e€ perysanud. buotudeckuil noTeHIMaN nomyaauuu. MoaenupoBaHue AMHAMUKH NOMyJsinud. Kpusbie
pocra uyHciaeHHOCTH mnonyisinuu. Kpusble BbDKMBaHMSA. Perymanus YuCIEHHOCTH MNOMYJISUUN: pOJIb
(GakTOpOB, 3aBUCSLIMX W HE 3aBUCALIMX OT IUIOTHOCTU. ODKOJOTMYeckHe crpareruu BuIoB (r- u K-
CTPaTeTHH).

[lonssitue 00 oSKojoruuyeckod Hume Buaa. Mecrooduranue. MHoOroMmepHas  MoJielNb
skonornueckorHumm/x. M. Xarunncona. Pa3mepsl  skosornueckod  Humd. [loTeHuuaneHas u
pean30BaHHAs HULIU.

Bun kxak cucrema nomnyiasuuid. Apeansl BUIOB. Buibl U UX )KM3HEHHBIE CTPATEIMU. DKOJIOTHYECKUE
SKBHUBAJICHTHI.

3aKOHOMEPHOCTH TOBEIEHUS M MWIPALMN >XKMBOTHBIX. BHOJOTMYECKHME WHBAa3UM 4YyKEPOIHBIX
BHJIOB.

JdeMoHcTpanuu

IHoprper: [x. M. XaTunHCOH.

TaOmuubl M cxembl: «DKOJIOTHUYECKUE XapaKTepUCTUKH mnomymsauuny, «lIpocTpaHcTBeHHas
CTpyKTypa mnomyiasuun», «Bo3pacTHele nupamuasl nomyasinun», «CKOpOCTh 3acelieHUs IOBEPXHOCTH
3eMIIH pa3IMYHbIMU OpraHu3Mammny, «Mojens sxonorudeckoit Humu Jx. M. XaTunHcoHnay.

Ob6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIUU )KUBOTHBIX.

JlaGopaTopuas padora «IIpucrnocobieHus ceMsiH pacTeHHI K PacCesIeHUION.

Tema 25. JkoJiorus coo01EecTB. IKOJIOTHYECKHE CHCTEMBI.




CoobmecTBa opranu3MoB. brorienos u ero ctpykrypa. CBsizu MEX/y OpraHu3MamMu B OHOIICHO3E.

Dkocucrema kKak oTkpbiTas cucrema (A. JIx. Tencnu). DyHKIIMOHAIBHBIE OJOKH OpPraHU3MOB B
HKOCHUCTEME: MPOAYIICHTBI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckue memnu u CeTH.
AbuoTtnueckue 010ku 3xocucteM. [TouBbl 1 Wikl B 9K0cucTeMax. KpyroBopoT BEmIECTB U MOTOK SHEPTHH B
9KOCHUCTEME.

OcHoBHbIE TOKa3aTeIN 3KocucTeMbl. bruoMacca u nmpoaykuus. DKOJIOTMUECKUEe MUpaMHUIbl YUCE,
OroMacchl U PHEPTUH.

Hunamuxa  sxocucmem. Kamacmpoguueckue nepecmpouixu. @Daykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHbBIE CMEHBI COOOIIECTB — CyKlleccuu. [lepBUUHBIE M BTOPUYHBIE CYKIIECCUM U UX IPUYUHBI.
AHTponoreHHsle Bo3AelcTBU Ha cykueccuu. KimmmakcHoe coobmiectBo. bruopasHooOpasue u moiHoTa
KpYroBOpPOTa BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[Ipupoanbie SKOCUCTEMBI. DKocucmemsl 03€p U peK. IKoCucmembvl Mopell U OKeanos. IKOCUCHmeMbl
MYHOPp, 71ec08, cmenet, NYyCMbvlHb.

AHTpPOIIOTEHHBIE 3KOCHUCTEMBI. Arpo3skocucTeMa. ArpoleHo3. Pa3nnumst Mexy aHTpOIOT€HHBIMU
Y IPUPOIHBIMHU SKOCUCTEMAMH.

VYpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. l'opoackas d¢uopa u ¢ayHa.
CuHaHTponu3anus ropojackoi ¢(aynsl. buonormueckoe M XO3sIIICTBEHHOE 3HAUEHUE arpodKOCUCTEM U
ypOOdIKOCHCTEM.

3akoHOMEpHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOJIEHCTBUI OpPraHU3MOB B 3Kocucremax. Pous
Kackaonoz2o sghgexma u 8uU008-30upuramopos (Kuouesvix 6uo08) 6 (HYHKYUOHUPOBAHUU IKOCUCHEM.
[Iepenoc sHEeprum 1 BEUIECTB MEXY CMEKHBIMU 3KOCUCTEMAMU. Y CTOWYMBOCTh OPraHU3MOB, MOITYJIAINI
1 DKOCHCTEM B YCIIOBUSX €CTECTBEHHBIX U aHTPONIOTEHHBIX BO3/AEUCTBUH.

Mexanusmbl 6030eticmeus 3a2pA3HeHUll PA3HbIX MUNOE HA CYOOP2AHUSMEHHOM, OP2AHU3MEHHOM,
NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbl IKOJIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmeus. MeTo10JI0TUsl MOHUTOPUHIA €CTECTBEHHBIX U AHTPOIIOI'€HHBIX SKOCUCTEM.

JdemoHcTpauuu

[Moptpert: A. [Ix. Tencnu.

Tabmuuel  u  cxeMbl: «CTpykTypa OHOLIEHO3a», «ODKOCUCTEMA UIMPOKOJIMCTBEHHOIO JIecay,
«IKocucTEMa XBOMHOTO Jiecay, «@yHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B 3Kocucteme», «Kpyrosopot
BELIECTB B 3Kocucteme», «llenn mnuranus (macTOMINHAs, AETPUTHAS)», «IKOJOrMUYecKas HIupamuaa
qucen», «IKoJorndyeckas nupamujaa ouomacchl», «KoJIOTHYecKas Mupamuja sHeprumny», «O0pazoBaHue
6onota», «llepBuunas cykueccus», «BoccraHoBieHHe Jieca Imocie MoKapa», «IKOCHCTEMa O03epay,
«Arpo1eH03», «KpyroBopoT BelecTB U MOTOK SHEPTUU B arpolieHo3e», «IIpumMepsl ypboskocucTemy».

Ob6opynoBaHue: repbapuy pacTeHUil, KOJUIEKIUM HACEeKOMBIX, dydyesla NTHIl U 3BepeH, repdapuu
KYJBTYPHBIX U AUKOPACTYLIMX PACTEHUH, aKBApUYM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTuueckas padora «3yuenue u onucanue ypoo3KOCHUCTEMBD».

JlaGopaTopuas padora «/3yueHue pazHOOOpa3usi MEIKUX MOYBEHHBIX YJIEHUCTOHOTUX B Pa3HbIX
IKOCHUCTEMAX.

IKckypeust «IKCKypcuss B TUNUYHBIA OuoreoneHo3 (B JyOpaBy, Oepe3HSK, €JIbHUK, Ha
CYXOJO0JbHbIM UM MOWMEHHBIH JIYT, 03€p0, 060JI0TO)».

IKCKypeusi «IKCKYpCHs B arpo3KOCHCTeMY (Ha MOJIe WIM B TEIJIMYHOE X03HCTBO)».

Tema 26. buocdepa — rinodanbpHas IKocHCTEMA

buocdepa — obmeranerapHas obojiouka 3eMiM, TJI€ CYLIECTBYET WIM CYIIECTBOBala >KHU3Hb.
PazButue npencraBineHuit o 6uocdepe B Tpymax 3. 3rocca. Yuenue B. U. Bepnanckoro o 6uocdepe.
Ob6nactu 6uocdepsl u €€ coctas. JKusoe BemecTBo 6Mocdepsl U ero (PyHKIUH.

3aKOHOMEpPHOCTH  cyllecTBOBaHUS Ouocdepsl. OcobeHHocTH OHOChepbl Kak —TJI00ambHOU
sKocucTeMbl. JlnHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB M OHOr€OXHMHUYECKUE
LUK (yriiepoa, azoTa). PUTMu4HOCTS siBJeHU# B Onocdepe.

3onanbHOCTh OHocdepsl. Ilonstue o 6uome. OcCHOBHbIE OMOMBI CYIIM: TYHJpa, XBOWHBIE Jeca,
CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE JI€Ca, CTENH, CaBaHHbI, IIyCTbIHU, TPOIMUYECKUE JIECA, BBICOKOTOPbS.
Knumar, pacTuTenbHbIH U )KUBOTHBIM MUP OMOMOB CYIIIH.




Crpykrypa ¥ (YyHKIOHS XUBBIX CHCTEM, OIEHKa WX PECYpCHOTO MOTEHIMana u OuochepHbIX
GbyHKIUH.

JdeMoHcTpanuu

Hoptpetst: B. U. Bepuanackuit, 3. 3rocc.

Tabmuiet u cxembl: «I'eochepsr 3emmny, «KpyroBopot azora B npupoje», «KpyroBopor yriepoaa
B npupose», «KpyroBopot kuciopona B mpupoje», «KpyroBopot Boasl B pupoae», «OCHOBHBIE OMOMBI
cymmny, «Knumatudeckue nosca 3emnny, « Tyaapay, «Tairay, «CMemannbii jgecy, « LInpokoaucTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasay, « Tponudeckuii jgecy.

ObopynoBanue: repbapun pacTeHU pa3HbIX OMOMOB, KOJUICKIIUHU >KUBOTHBIX.

Tema 27. YeJsioBeK U OKpY KaIONIasi cpeaa

DKOJIOTHYECKHE KpU3UChl W UX NpUYMHBL. Bo3zaelicTBue yenoBeka Ha Ouocdepy. 3arps3HeHUe
BO3AYIIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsisHeHHe BOJHOM cpenpl. OxpaHa BOJHBIX PECYPCOB.
Pazpymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTPOTIOTEHHOE BO3JIEUCTBUE HA PACTUTEIBHBIA W KUBOTHBIM MHUpP. OXpaHa pacTUTEIHHOTO U
KUBOTHOTO Mupa. OCHOBHBIE NPUHIMIIBI OXpaHbl TpupoAbl. Kpacubie kaurn. Ocobo oxpaHseMble
npupoanbie Teppuropun (OOIIT). boranuueckue cajapl ¥ 300JI0TMYECKUE TTAPKHU.

OcCHOBHBIE TIPUHIUIIBI YCTOMYMBOTO pPa3BUTHUS YEIOBEYECTBA U MPUPOJLI. ParmoHanbHOE
MIPUPO/IOIOJIL30BAHUE M COXpaHEHHE OHoJormyeckoro pazHooOpaszus 3emun. OOume 3aKOHOMEPHOCTH
I00ANTBHBIX JKOJOTUUECKHX Kpu3ucoB. (OCOOCHHOCTH COBPEMEHHOTO KpH3WCAa M €ro BEpPOSITHHIE
MOCJIEICTBUSL.

Pa3Butre MeTOJ0B MOHHTOPHHTA pPa3BUTHS OMACHBIX TEXHOTEHHBIX MpoIieccoB. Cucmemmule
uccne0osanusi nepexoda K pecypcocbepezaioujeli u KOHKYPEHMOCHOCOOHOU 3Hepzemuke. buonocuueckoe
pasHoobpasue u buopecypcwl. Hayuonanvnole ungopmayuonnvie cucmemsi, obecneyugaroujue 00Cmyn K
uHgopmayuu no cOCMOSIHUIO OMOENbHLIX 8U008 U IKocucmem. OCHOB8bI IKOpeaburumayuyu dKocucmem u
cnoco608 60pvobI ¢ buonospexcoeHusMY. Pekoncmpykyus Mopckux u Ha3eMHbix IKOCUCTEM.

JdemoHcTpauuu

Tabmuibl M cxeMbl: «3arps3HeHne arMocheprl», «3arps3HeHue ruapochepsl», «3arps3HEHHE
nmouBel», «llapHukoBBI 3dekT», «Ocob0 oxpaHseMble NPUPOJHBIC TEPpUTOPHUNY, «Momenn
YIPaBISEMOTO MUPaY.

Ob6opynoBanue: potorpadhuu OXpaHAEMbIX pPACTCHHH | JKMBOTHBIX KpacHoit kHuru Poccuiickoit
Oenepanun, KpacHolt KHUTH peruoHa.




IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITIPOI'PAMMBLI 110 BHOJIOTHM HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3ybTaTaM OCBOCHHS OOYUYAIOIUMUCS MPOTPaMM
cpeanero o0miero o0pa3oBaHus: TUIHOCTHBIC, METAIPEIMETHBIE U ITPEIMETHEIE.

B cTpykType JHMYHOCTHBIX pE3YIbTATOB OCBOECHMSI IPOrpaMMbl IO OHOJIOTUH BBIJIEIEHbI
CJIEIYIOLIME COCTABJISIIONINE: OCO3HAHHUE OOYYAIOIIMMHUCA POCCUHUCKOM TPa¥TAHCKOW HMIEHTUYHOCTH —
FOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSITEIbBHOCTHM U  CAMOOINPEIENIECHUIO, Haluyue MOMusayuu K
o0y4eHHI0 OHWOJIOTHH, yeleHanpasienHoe pazeumue BHYTPEHHUX YOSKJICHWH JMYHOCTH Ha OCHOBE
KIIIOYEBBIX EHHOCTEH W HCTOPUYECKUX TPAAULUN PA3BUTUS OMOJOTUYECKOTO 3HAHHUS, 2OMOBHOCMb U
cnocobnocms 00y4YaroIUXCs PYKOBOACTBOBAaThCS B CBOEH JESTEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPUCYILIUMU CUCTEME OHOJIOrMYecKOro o0pa3oBaHusl, Hanuyue
NpagoCcoO3HAaHUs SKOJIOTUUECKOHN KYIbTYPbl, CHOCOOHOCMU CMABUmMb eI U CTPOUTD )KU3HEHHbIE TUIaHBI.

JIMYHOCTHBIE PE3yNIbTAaThl OCBOEHUS POTPAMMBI 110 OMOJIOTUH JOCTUTAIOTCS B €IMHCTBE YU4EOHOU 1
BOCITUTATENIbHOM JEATENIbBHOCTH B COOTBETCTBMU C TPAJUIIMOHHBIMH POCCHUMCKMMH COIIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH M JYXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH, TNPUHATBIMM B OOILECTBE MpaBWJIaMU U
HOpPMaMH{ TOBEAEHUS U CHOCOOCTBYIOT IpoOIleccaM CaMOIO3HAHMS, CAMOBOCIIMTAHHS W CaMOpPa3BUTHA,
pa3BUTHUsSI BHYTPEHHEW MO3MIMU JIMYHOCTH, NATPHOTH3MAa M YBAKEHHUS K 3aKOHY M IPaBOTOPSJIKY,
YeJI0BEKY TpyJa U CTaplieMy IMOKOJIEHUIO, B3aUMHOIO YBa)KEHHsI, OEpeKHOr0 OTHOIIECHUS K KYJIbTYPHOMY
HAaCJIEANIO ¥ TPAJULMIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit deneparuu, NpupoIe U OKPYyKarolen
cpene.

JIM4HOCTHBIE pe3yNabTaThl OCBOEHHSA ydeOHOro mnpeamera «buosorus» JOJKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTh 0OYYaroIMXCsl PyKOBOACTBOBAThCA CPOPMHUPOBAHHONW BHYTPEHHEH MO3ULMEN
JIMYHOCTH, CUCTEMOH 1IEHHOCTHBIX OPUEHTALNH, TO3UTUBHBIX BHYTPEHHUX YOSKIEHUH, COOTBETCTBYIOLINX
TPAIULMOHHBIM IIEHHOCTSIM POCCUIICKOrO OOIIeCTBA, pPACHIMPEHHE JKU3HEHHOTO OIbITa W OIbITA
JESTEIIBHOCTH B INPOLIECCE pealu3aliy OCHOBHBIX HAIIPABJICHHUN BOCIMTATEIBHOU AEATEIBHOCTH, B TOM
4HCJIE B YACTHU:

1) rpasKIaHCKOro BOCIMTAHUS:

C(OPMHUPOBAHHOCTh TI'PAXKIAHCKOW MO3UIMM OOydarollerocs Kak aKTUBHOIO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00IeCTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH, yBa)KEHUE 3aKOHA U NIPaBOIOPSAIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM JESITEIbHOCTH MPH CO3JaHUU Y4EOHBIX IPOEKTOB, PELICHUN
y4eOHBIX U [T03HABATEIbHbIX 33/1a4, BHIIOJIHEHUN OMOJIOIMYECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAENATh COOCTBEHHYI IMO3UIMIO IO OTHOLICHHIO K SIBICHHSM COBPEMEHHON
KHU3HU U OOBACHATH €€;

YMEHHUE YUUTHIBATH B CBOUX JEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOIO B3aUMOJICHCTBUS JTr0/1eH
C pa3HbIMU YOEXICHUSAMH, KYJIbTYPHBIMHU [IEHHOCTSIMHU M COLIUATIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B MPOLIECCE COBMECTHOI'O BBIMOJIHEHUS y4EOHBIX, T03HABATEIbHbBIX
U HCCIIEZOBATENIbCKUX 3a/1a4, YBO)KUTEJIBHOTO OTHOUIEHHWS K MHEHHUIO ONIOHEHTOB HpU O0O0CYXKAECHUU
CIIOPHBIX BONPOCOB OMOJIOTMUYECKOTO COJICPKAHUS;

TOTOBHOCTb K TYMaHUTapHOMN W BOJIOHTEPCKON JESTENBHOCTH;

2) IAaTPHOTHYECKOI0 BOCTIHTAHUSI:

c(OPMHUPOBAHHOCTh POCCUNCKON Tpa’kJaHCKON WAEHTUYHOCTH, MATPUOTU3MA, YBAKEHHSI K CBOEMY
HapoJy, 4yBCTBAa OTBETCTBEHHOCTHU Iepel PoauHOM, ropa0CTH 3a CBOM Kpaid, cBOXO PoauHy, CBOM S3BIK U
KYJIBTYPY, IPOIJIOE U HACTOsIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIECHHE K IPUPOAHOMY HACIEAWIO W MaMIATHUKaM IPHUPOJBI, JOCTHKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CMOCOOHOCTh OLIEHMBATh BKJIAJ POCCHICKMX YYEHBIX B CTAHOBJIEHHWE M pa3BUTHE OHOJIOTHUH,
MOHUMAHUS 3HAUYEHUS OMOJIOTMM B MO3HAHMM 3aKOHOB MPUPOJbI, B XM3HU YEJIOBEKAa U COBPEMEHHOTO
00I111eCTBA;



uaeiHas yOe:KIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO M 3ammre OTedecTBa, OTBETCTBEHHOCTh 32 €r0
cyas0y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTENSIM, CO3/IaHUIO CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUSA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULMAMHU Hapoa0B Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas OJCTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHHIH;

MMOHUMAaHHUE SMOIIMOHAIBHOTO BO3JCHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHJAaX HCKYCCTBA, CTPEMJICHHE MPOSBISATH KauyecTBa
TBOPUYECKOM JIMYHOCTH;

5) pusuueckoro BocHUTAHUSL, (POPMHUPOBAHHUS KYJLTYPbl 310POBbSi W IMOLHOHAJIBLHOIO
0/1aronosy4us:

MOHMMAaHWE W pealu3alusi 3J0poBOro W 0Oe3omacHoro obpasza Ku3HH (30pOBOE THTAHHE,
coOJTI0/IeHNe TUTHEHUYECKHUX MPABHII U HOPM, cOaTaHCUPOBAHHBINA PEKUM 3aHATHHN U OT/BIXA, PETYISIpHAs
(dbu3uvecKass aKTHBHOCTh), O€pEXHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY
(hbM3UIECKOMY U TICUXUIECKOMY 37I0POBBIO;

MMOHMMAaHHE IEHHOCTH TPAaBWJI WHIWBHAYAJIBHOTO M KOJIJIEKTUBHOTO O€301aCHOTO TOBEJCHUS B
CUTYAIUX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUE TMOCJIEICTBUI U HENMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS alIKOT0JIs, HAPKOTHUKOB,
KypeHHs1);

6) TpPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOIIO0HE;

TOTOBHOCTh K aKTUBHON [ESATENbHOCTH TEXHOJOTMYECKOW M COLMAJbHOM HaIMpaBlIEHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOIHSITH TAKylO AE€ATEIbHOCTD;

UHTEpEeC K pa3nuyHbiM  chepam MOpodeCCHOHANIBHON  JESTeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHbBIC KU3HEHHbBIE TIIAHBI;

TOTOBHOCTb U CLIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BAHUIO HA IPOTSHKEHUU BCEH KU3HU;

7) 3K0JIOTHYECKOT0 BOCIUTAHHUS:

HKOJIOTMYECKH 1ieriecooOpa3Hoe OTHOUIEHUE K MPUPOJIe KaK UCTOUHUKY JKM3HHU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMS;

MOBBILIEHUE YPOBHSI 3KOJIOTUYECKOM KYIbTYPhI: MPUOOPETEHHE OMBbITA MIJIAHUPOBAHUS TOCTYIKOB U
OIICHKH MX BO3MO>KHBIX TOCIEACTBHI JUIsl OKPYXKAIOUIEH cpeabl;

OCO3HaHHKE TTI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IMMyTel UX pelIeHHUs,;

CIOCOOHOCTh HUCIOJB30BaTh MPHOOpETacMble MPH H3YyYECHUH OHMOJOTHM 3HAHUS U YMEHUS IpHU
pelieHud MpoOsieM, CBS3aHHBIX C palOHAJIbHBIM MPHUPOJIONOIH30BaHUEM (COOMIOCHHE MPABHII
MOBEJICHUsI B MPUPOJIE, HAMPABICHHBIX Ha COXpPAHEHUWE DPABHOBECHUS B HKOCHUCTEMAaxX, OXpaHy BHUOB,
9KOCUCTEM, OHOChEpHI);

AKTUBHOE HEMpHUATUE JEUCTBUM, NMPUHOCSIIMX BpPENl OKpYKAroUled MNPUPOJHOM cpele, yMEHHUe
MIPOTHO3UPOBATh HEONArONPHUATHBIE OSKOJOTHYECKHWE TMOCIEICTBUS MNPEANPUHUMAEMbIX NEHCTBUI U
MpeA0TBPAILATh UX;

HaJM4YMe Pa3BUTOrO SKOJOTUYECKOTO MBIILIECHHUS, 3KOJIOTMUYECKON KyNbTYphl, ONIBITA AESTEIbHOCTH
SKOJIOTUYECKOW  HANpaBJIE€HHOCTH,  YMEHHUS  PYKOBOJCTBOBATbCS  HMMH B  TIO3HABATEJIbHOM,
KOMMYHUKaTUBHOM U COLMAIbHON NPAKTUKE, TOTOBHOCTH K YYAaCTUIO B TMPAKTHYECKON AESITEIbHOCTH
AKOJIOTUUYECKOW HAINpPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:



c(OPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJOre KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHHMIO CBOETO
MeECTa B MOJIUKYIbTYPHOM MHUPE;

COBEPLICHCTBOBAHUE S3bIKOBOM M UMTATEIBCKOMN KYIbTYPBl KaK CPEJCTBA B3aUMOJEHCTBUSA MEXIY
JIOJbMU U NI0O3HAHUS MUPA;

[IOHUMaHWe cHenupuKkd OuOJIOTUM Kak HayKd, OCO3HaHUs €€ poiad B (QOPMHUPOBAHUU
PalMOHAIBLHOTO HAYYHOT'O MBILIEHMS], CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYKaIOLIEM MHUpPE Kak
O €IMHCTBE MPUPOJIbI, YEIOBEKa M OOLIECTBA, B MO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEW M pPELICHUU
po0OJieM COXpaHEHUs PUPOTHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUI COBPEMEHHOU NMBUIM3AIMU: 00ECHeueHHs] HOBOTO
YPOBHS Pa3BUTHUS MEIUIMHBI, CO3/ITaHUE NEPCIIEKTUBHBIX OMOTEXHOJIOT U, CIOCOOHBIX pelIaTh peCypCHbIE
poOeMbl pa3BUTHS YEIOBEUYECTBA, MOKMCKA MYTEH BBIXOJA U3 TJI00ANbHBIX SKOJIOTHYECKUX MpoOIeM U
ofOecrieyeHus Iepexoja K YCTOMYMBOMY pa3BUTHUIO, pAlMOHAIbHOMY MCIIOIb30BAHUIO IPUPOIHBIX
pecypcoB U (popMHPOBAHHIO HOBBIX CTaHAAPTOB XKHU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUN OMOJOTMYECKUX 3HAHUN B LIEJISAX MOBBIIIEHUS 001N KyJIbTYpBI,
€CTECTBEHHO-HAyYHOM TIpaMOTHOCTH, KaK COCTaBHOW 4YacTH  (PYHKIMOHAJIBbHOM  TI'pPaMOTHOCTH
oOyuaronuxcs, GopmMupyeMoi IpHu U3y4eHUU OMOJIOTUH;

MMOHMMAaHHE CYHIHOCTH METOJIOB MO3HAHUS, HCMOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIO0JIb30BaTh TNOJy4aeMble 3HAHUA JUId aHalM3a M OOBSCHEHUS SBJICHUM OKpYXKAloIIero Mupa Hu
MPOUCXOJAIMIMX B HEM HU3MEHEHUM, YMEHHe JenaTb OOOCHOBAaHHBIE 3aKIIOYEHMs] Ha OCHOBE HAay4YHBIX
(hakTOB M UMEIOIINXCS TAaHHBIX C LIEJBIO MOJIy4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JJIS pelIeHHs] mpoldiieM B
peaNIbHBIX KU3HEHHBIX CUTYalHUsIX;

OCO3HAaHME LIEHHOCTH HAy4YHOH JAEATEJBHOCTH, TOTOBHOCTb OCYIIECTBJISTH IIPOEKTHYIO U
HCCIIEI0BATENILCKYIO JESTEIbHOCTh MHANBUYaIbHO U B IPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHMIO W CaMOOOPa30BaHUIO, K AaKTUBHOMY
MOJIy4EHUIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHHM C )KU3HEHHBIMU MOTPEOHOCTAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI
MertanpeaMeTHble pe3ylbTaThl OCBOCHUS ydueOHOro mpeamera «bHoNOrus» BKIIOYAIOT: 3HAUMMBIE IS
(dbopMHUpOBaHMSI MUPOBO33PEHUS O0YUAIONINXCS MEXKIUCIHUIUIMHAPHBIE (MEXIIPEeIMETHbIE) 00IeHay HbIe
MOHATHS, OTPaXKAIOUIUE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEHU(PUKY METOJIOB MO3HAHMS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, IIPOLIECC, CUCTEMa, HayYHbIN (akT,
MPHUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIeOBaHue, HaOII0JeHe, W3MEpEHUeE,
OKCIEPUMEHT U JApYyrue);yHuBepcalibHble YyueOHble AelcTBUA (TO3HABATENIbHBIE, KOMMYHHUKATHUBHBIC,
perynatuBHble), obecrneuuBarone GopMupoBaHue (QYHKIMOHAIBHONH TPAMOTHOCTH M COLMAIBHOMN
KOMITIETEHITNH oOyuaromuxcs; CIOCOOHOCTh oOyuaronmxcs UCII0JIb30BAaTh OCBOGHHBIE
MEXJAUCLUUITMHAPHBIE, MHUPOBO33PEHUECKHWE 3HAHMS W  YHHUBEpCalbHbIE yueOHBbIE [IeMCTBUS B
M03HABATEIHHON U COIUANBHOMN MPaKTUKE.

B pesynpTaTe nM3ydeHus OMOJOTHU HAa ypOBHE cpelHero olmiero obpazoBaHusl y 00y4aroIierocs
OyayT chopMHpoBaHbl [O3HABATENIbHBIE YHUBEpCAbHbIE Y4eOHblE JEHUCTBUSA, KOMMYHHUKATHBHBIC
YHUBEpCaJbHbIE y4yeOHbIe NEHCTBMs, peryasiTHBHbBIE YHMBEpCaJbHbIe YyueOHble AEHCTBHS, COBMECTHas
NESITEIHOCTD.

MertanpeqMeTHble pe3ylbTaThl OCBOEHHS MPOrpaMMbl CpPEIHEro OO0IIero oOpa3oBaHUs JOJKHBI
OTpaxarb:

OsJaieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH NMO3HABATEIbHBIMH /1eHCTBUSMM:

1) 6a3oBbIe JIOTHYECKHE JIEHCTBHSI:

CaMOCTOSTENIbHO (POPMYIMPOBATh U aKTyaJU3UPOBATh MPOOIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

UCMOJb30BaTh TNPU OCBOEGHMM 3HAHUM NPUEMBI JIOTHYECKOTO MBIIUICHHUS (aHajau3a, CHHTE3a,
CpaBHEHMsI, Kiaccudukanuu, 0000IIeHNs), paCKPhIBaTh CMBICI OHMOJOTMYECKHX MOHATHH (BBIACIATH MX
XapaKkTepHblE MPU3HAKY, YCTAHABJIMBATh CBS3U C IPYTUMHU MTOHITUSAMHU);



ONpEeNeNATh LETu ACATENbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX JOCTHUKEHUS, COOTHOCUTH
PE3YyIbTATHI ACATCIIBHOCTH C IOCTABJICHHBIMH LCJISIMU

MCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS U1l OObSICHEHUS (PaKTOB U SIBJICHHI )KUBOW PUPOIBI;

CTPOUTL JIOTMYCCKHUEC PACCYKIACHUA (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, II0 aHaJIor I/II/I), BBIABIIATH
3aKOHOMEPHOCTH U TPOTHUBOpPEYHsI B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH BBIBOJABI U
3aKJIFOUYCHUSA,;

INPUMCHATE CXEMHO-MOJCJIBHBIC CpPCACTBA I MPCACTABJICHUA CYIICCTBCHHBIX CBI3e W
OTHOIIEHHWH B U3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKKE MPOTUBOPEUUI PA3HOTO PO, BBISBICHHBIX
B PAa3JIMYHBIX I/IH(l)OpMaIII/IOHHI)IX HCTOYHHUKAX,

pa3pabaTeiBaTh IUIAH DPEMICHUS MPOOJIEMBI C yYETOM aHajuM3a HMMEIOIIMXCS MAaTePUAIBHBIX U
HEMaTepHUaJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBLI B JACATCIBHOCTH, OUCHUBATL COOTBETCTBUC PC3YJIILTATOB LECIAM, OLCHUBATH
PUCKHU HOCJIC)ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUAX pEATbHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3sBUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUHN JKU3HCHHBIX HpO6J’I€M.

2) 6a30BbIe HCCJIEIOBATEIbCKHE IEHCTBHS:

BIIQJIETh HABBIKAMH YYEOHO-HMCCIICIOBATEILCKOM M TPOEKTHOM JEATEIHHOCTH, HABBIKAMH
paspelieHus npodeM, CIOCOOHOCThI0O U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJOB PEIIECHUs
MPAKTUYCCKUX 3aaa4, MPUMCHCHUIO PAa3JIMYHbBIX METOJ0B ITO3HAHWA,

HCII0JIB30BaTh  pa3JIMYHBIC BUJAbI JOCATCIIBHOCTH  IIO IMOJIYYCHUIO HOBOTI'O 3HaHUA, €ro
HHTCpIpCTALIUN, npe06pa3013aHmo u MMPUMCHCHHUIO B y‘-Ie6HI)IX CUTyalusax, B TOM YHCJIC IIpHU CO3JaHHUU
y‘-Ie6HI)IX " COUAJIBHBIX ITPOCKTOB;

dbopMupoBaTh HAy4YHBIH THUI MBINUICHUS, BJAAETh HAay4YHOH TEPMHMHOJIOTHEH, KIIOUYEBBIMU
MOHATUSMH U METO/IaMU;

CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3314l B 00Pa30BaTEIbHON ACITEIbHOCTH U )KU3HEHHBIX
CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CIIEACTBEHHbIE CBSA3M M aKTyaJM3UpOBATh 3aJady, BbIABUIaTh TUIOTE3Y €&
pelIeHns, HaxXOIUTh apryMEHThl IJs JO0Ka3aTelbCTBa CBOMX YTBEPXKICHHM, 3a7aBaTb MHapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJE€ PEIICHUS 3aJaud pPe3yibTaTbl, KPUTUYECKH OIEHUBATh HX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;

OCYILIECTBIISITh  L[EJICHANIPABJICHHBII TOUCK IEepeHoca CpelIcTB U CHocoOOB  JeicTBHS B
poQecCHOHANBHYIO CPEey;

yYMETb MIEPEHOCUTH 3HAHUS B TIO3HABATENIbHYIO U MPAKTUYECKYIO0 00JACTH KU3HEICATEIIbHOCTH;

yMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJEU, MPEAJaraTb OPUTrMHAIbHBIC MOAXO0JbI U PEIICHUs, CTaBUTh MPOOJIEMBI U
3aJ1auu, JOIMYCKAIOUINe allbTePHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B PA3IMUHBIX UCTOYHHKAX HH(MopManuu (TEKCTe y4eOHOTO MOCOOMs, HaydHO-
MOMYJISIPHOM JUTEepaType, OMOJIOTHUECKUX CIOBAPSIX M CHPABOYHHKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B
WnuTepHere), aHanu3upoBaTh WHMOPMAILMIO PA3NUYHBIX BUIAOB U (OpM MpencTaBiICHHs, KPUTHYECKH
OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(dbopMynUpOBaTh 3aMPOCHl M MPUMEHSTh Pa3IMYHbIE METOIbI TIPU MOUCKE U 0TOOPE OUOIOTHYECKOI
nHdopManuu, He0OXOAUMOM /ISl BBITIOTHEHHsI YUeOHBIX 3a/1a4;

MpuoOpeTaTh  OMBIT  HCHOJB30BaHUS  MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJbTYPY aKTUBHOT'O UCIIOJIH30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANBbHYIO (HOpPMY TpEICTaBICHUS OMOJIOTHYECKON WH(pOpMaIun
(cxembl, rpaduky, TUArpamMmbl, TaOIUIIBL, PUCYHKH U IPYTOe€);



MCIOJIb30BaTh HAYYHBIN SI3BIK B KaYeCTBE CPEICTBA MpH paboTe ¢ OMOJIOrHYecKo MH(pOpMaIHen:
NPUMEHATh XUMUYECKHe, (PU3HMYeCKue U MaTeMaTW4ecKue 3HAKU U CHMBOJIBI, (opMyIbl, abOpeBHUaTypy,
HOMEHKJIATYpY, UCIIOJI30BATh U MPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIQJIETh HAaBBIKAMH PACIO3HABAaHUS M 3alUThl MH(OpManuy, WHPOPMALMOHHON 0€30mMacHOCTH
JIUYHOCTH.

OgiajieHne YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH /1€ CTBUSAMU:

1) o61enmue:

OCYIIECTBIISITh KOMMYHUKAIIMM BO BCEX cdepax XU3HH, aKTUBHO y4aCTBOBATh B JHAJIOTE HIIH
JMCKYCCUU IO CYHIECTBY OOCYyKIaemMoil Tembl (YMEHHE 3a/laBaTh BONPOCHI, BBICKA3bIBATH CYXKACHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IpEJUIaraeMoil 3a1auu, yYUThIBaTh MHTEPECHl U COIVIACOBAHHOCTH MO3ULUI
JIPYruX y4aCTHUKOB JUAJIOTA WM JAUCKYCCHUH);

pacrno3HaBaThb HEBepOaJbHBIE CpPEJICTBA OOIIEHHUS, MOHMMAaTh 3HAUYEHHWE COLMAIbHBIX 3HAKOB,
MPENOChUIOK BO3HUKHOBEHHUS KOH(MDIMKTHBIX CHTYyallMd, YMETb CMST4aTh KOH(IUKTBI W BECTH
MIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMU OOIIEHHS W B3aMMOJICWUCTBUS, IMOHMMATh HAaMEPEHUS IPYTruX
JOJIEH, MPOSBIATh YBRXXKHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (opMe (opMynHpoOBaTh
CBOM BO3paXKECHMUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHasl 1eSAITeIbHOCTh:

MMOHUMATh W UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAMBUIYAIbHON pabOTHI MIPH PEIICHUN
Oouosnornuyeckod  mpoOiembl, OOOCHOBBIBAaTH HEOOXOJUMOCTh IMPUMEHEHHs] TPYNIOBBIX  (hopm
B3aUMO/ICHCTBUS MPU pPeLIeHUH yueOHOM 3a1auu;

BBIOMpAaTh TEMAaTHKy ¥ METOABl COBMECTHBIX JEHCTBHH ¢ Y4ETOM OONIMX WHTEPECOB U
BO3MO’KHOCTEH Ka)KJ0T0 4ieHa KOJUIEKTHUBA;

IIPUHUMATh LIEJIM COBMECTHOH JEATENbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH JEHCTBUA 1O €€
JOCTH>KEHHUIO: COCTABJIATH IUIAH ACHCTBUM, pacpeaesaTh POIU ¢ y4ETOM MHEHUH Y4aCTHUKOB, 00CYKIaTh
pe3ybTaThl COBMECTHON PabOTHI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJIAJa M Ka)XJOTO0 y4aCTHHKAa KOMaHIbl B OOIIMH pe3yabTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM,

Ipe/ularaTb HOBBIE IPOEKThI, OLEHMBATh MWJAEM C MO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMYeCKOEe IOBEAECHUE B DPA3JIMYHBIX CHUTYaLUAX, MPOSABIATH
TBOPYECTBO M BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

OsgJiaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

1) camoopraHu3zanus:

UCIOJb30BaTh OMOJOIMUYECKHE 3HAHUS Ul BBIABICHHMS NPOOJEM M UX pEIICHUs B )KM3HEHHBIX U
y4eOHBIX CUTYyalLlUsX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMUECKUX 3HAHUN LEJNEBbIE M CMBICIOBbIE YCTAaHOBKH B CBOMX
NEUCTBUSAX U MOCTYNKAX [0 OTHOILIEHHIO K )KUBOU IPUPOJE, CBOEMY 3I0POBbIO U 3J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIBHO OCYIIECTBIIATH [IO3HABATEIbHYIO JEATEIbHOCTD, BBISABIATH MPOOJIEMBI, CTABUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3a]aull B 00pPa30BaATEIIbHON JESITEIbHOCTH U )KU3HEHHBIX CUTYALUAX;

CaMOCTOSITEJIBHO COCTAaBJIATh IJIaH pELIeHUs MNpoOieMbl ¢ Y4ETOM HMEIOLIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U NMPEeNNOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

paclMpATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN];

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHHUIO IIUPOKOM APYIUIMU B Pa3HBIX 00JIACTIX 3HAHUH,
MIOCTOSIHHO TOBBIIIATH CBOWM 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPEKTHBBI B JEATENbHOCTb, OICHHUBATH
COOTBETCTBHUE PE3YIbTATOB LIETSIM;



BIIQJICTh HABBIKAMHU [IO3HABATEIHHONW pe(ICKCUM KaK OCO3HAHHS COBEPIIAEMBIX ICHCTBUN U
MBICIIUTEIBHBIX MPOIIECCOB, MX PE3YALTATOB U OCHOBAHHI, HCIIOJIB30BATh MPUEMBI PEIICKCHH JIJISl OLICHKH
CUTYalllH, BLIOOPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI M apTYMEHTBI IPYTUX IIPU aHAJIU3E PE3YIBTATOB JCSITEIBHOCTH;

3) npuHsATHE CeOS M APYrUX:

MPUHUMATD €051, TOHMMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX MIPU aHAJIA3E PE3YIIBTATOB JCSITEIbHOCTH;

IIPU3HABaTh CBOE MIPaBO U MIPABO APYrUX HA OIINOKY;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUHU APYTrOro YeIOBEKa.

NPEIMETHBIE PE3YJbTATHBI

[IpenqmeTHbie pe3ynbTaTbl OCBOSHHS cojep)kaHUs ydeOHoro mpeamera «buornorwms» Ha
yrIyOnéHHOM YpPOBHE OPUEHTHPOBAHBI Ha obecrieueHne pOoUITLHOTO
oOyueHust ooyuaromuxcsa 6uosornd. OHU BKIIIOYAIOT: crienuduyeckue Juis OMOJIOTUM Hay4yHbIe 3HAHUS,
YMEHHUSIT M CHocoObl JEHCTBUH IO OCBOEHHIO, WHTEpPIpETAllMd W NpeoOpa3oBaHUIO 3HAHUN, BUIbI
JEATEIBbHOCTH TIO TIOJYYEHHWIO HOBBIX 3HAHUH W WX MPUMEHEHHWIO B PA3IMYHBIX y4eOHBIX, a TaKkke B
peabHBIX KU3HEHHBIX CHTyanusX. [IpeMeTHbIe pe3ybTaThl MPEICTABICHBI 10 TOaM U3YYCHHUS.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS YydyeOHOro mpenMera «buonorus» B 10 Kiacce T0JDKHBI
OTpakaTh:

cOPMHUPOBAHHOCTh 3HAHWUH O MeCTe W pPOJM OHOJOTMHM B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMHUpPOBAaHMN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHWHM 3aKOHOB TPUPOABI M DPEHICHUU
po0OJIeM parMOHATEHOTO IPUPOIOTIONH30BAHNS, O BKJIAJIE POCCUHCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OHOJIOT 1Y,

BIIQJICHUE CHCTeMOM OHOJIOTMYECKMX 3HAaHMUH, KOTOpas BKIIOYAeT: OCHOBOIOJIATaoline
Ouojoruyeckue TEPMUHBI M TOHATUA (KU3Hb, KIETKa, OpraHu3M, MeTaboiu3M, TOMeocTas,
CaMOpEeryJISLHNs, CaMOBOCIIPOU3BEICHHE,

BJIQJICHHE OCHOBHBIMU METOJaMH Hay4yHOTO TIO3HAHMS, HCHOJB3YEeMbIX B OHOJIOIHYECKUX
HCCTIEI0BAHUSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOMIOACHHE, YKCIIEPUMEHT);

YMEHHE BBIJIENATh CYIIECTBEHHbIE TMPU3HAKH: BHUPYCOB, KIETOK MPOKAPHOT U DYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIe OaKTepuil, TpuOOB, pacTeHUH, )KUBOTHBIX U
YelloBEeKa, CTPOCHUS OpraHoB M CHUCTEM OpPraHOB pACTeHH, >KMBOTHBIX, YEJIOBEKa, IIPOIECCOB
KU3ZHEJESATENIbHOCTH, MPOTEKAIOIIUX B OpPraHU3Max PAcTeHH, >KMBOTHBIX U YEJIOBEKa, OMOJIOTMYECKUX
MPOIIECCOB: OOMEHa BeEmeCTB (MeTaboIM3M), MpPEBpAICHUS SHEPTUH, OpOKEHHS, aBTOTPO(HOTO u
reTepoTpoHOro TUIOB MUTaHMs, (QOTOCHHTE3a M XEMOCHHTE3a, MMHTO3a, Meiio3a, TaMeToreHesa,
AMOpHOTEHEe3a, MOCTIMOPHOHAILHOTOPA3BUTHS, PAa3MHOXKEHUS, HUHIUBUIYATbHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3a), B3aUMOICHCTBHUS T€HOB, T€TEPO3HCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABJIMBATh B3aWMOCBSI3U MEXKIY OPraHOMUJAMU KJIETKU U UX (YHKUHUSMHU, CTPOCHHEM
KJIETOK Pa3HbIX TKaHeH U UX GYyHKIHUSIMH, MEXY OpraHaMHi U CUCTEMaMU OPraHOB y PACTCHHI, >KUBOTHBIX
U 4YeJoBeKa U UX (QYHKIUSMHU, MEXKIY CUCTEMaMH OPraHOB M MX (YHKIMSIMH, MEXIY dTamamMu oOMeHa
BEII[ECTB, dTalaMH KJIETOYHOTO ILHMKJIA W JKU3HEHHBIX IIUKJIOB OPraHU3MOB, dTaraMu 3MOPHOHAIBHOTO
Pa3BUTHUSL, TECHOTUTIOM U (EHOTUTIOM, (DEHOTHIIOM U (PaKTOpaMu cpebl OOUTaHUS;

YMEHHE BBISIBISITh OTIMYUTENbHBIE TPU3HAKH KUBBIX CHCTEM, B TOM YUCIIE€ PACTECHUM, )KUBOTHBIX U
YeJI0BeKa;

YMEHHE UCIOJb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJIOTMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIS I0Ka3aTeNbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMATHYECKHUX TPYIIIL;

yMEHHE pemarb OHOJOTMYECKHe 3a/auM, BBIABIATH MPUYUHHO-CIEACTBEHHBIE CBS3U MEXIY
UCCIIelyeMbIMU OMOJIOTMYECKMMH TPOIlecCaMy U SBJICHHUSIMH, JIeJIaTh BHIBOJIBI U MIPOTHO3bI HA OCHOBAHUU
MOJIy4EHHBIX Pe3yJIbTaToB;

YMEHHUE BBINOJHATH JAOOPAaTOpHBIE U MPaKTHUYECKHE PabOThl, coOMI0NaTh MpaBHia MpHU paboTe ¢
y4eOHBIM U JIabOpaTOpHBIM 000PYAOBAHUEM;



YMEHHE BBIJBUTaTh THUIIOTE3bI, TIPOBEPSITh WX IKCIECPHUMCHTAIBHBIMU CPEICTBAMU, (DOpMyIHUpys
LI UCCIICIOBAHMS, AHAIU3UPOBATH MOJYYEHHBIE PE3yAbTAThI U JI€NIaTh BHIBOIBI,

YMEHHUE Y4acTBOBATh B y4eOHO-MCCIIEOBATENLCKON paboTe Mo OMOJIOTHH, SKOJIOTUU U MEIUIMHE,
MIPOBOJMMOM Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEICTABIISITh MOTYyICHHBIC PE3YJIbTATHI
Ha YYCHHUYECKUX KOH(PEPEHIIUSX;

yMEHHE OIICHMBATh JTUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIICJOBAaHUM B 00JIacTU OUOJOTUU U
MEJUIMHBI (KJIOHUPOBAHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAINPABICHHOE WM3MEHEHHE TI'€HOMa MU
CO3/IJaHME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITH OCO3HAHHBIN BBIOOP Oymytieii mpodecCHOHaNbHOM AEATEIEHOCTH B O0JIACTH
OMOJIOTHHM,  MEIWIIMHBI,  OHOTEXHOJOTHH,  BETCPUHAPHH,  CEILCKOTO  XO3SWCTBA,  IHIICBOM
MPOMBIIIJICHHOCTH, YIIIyOJISATh TO3HABATE/IBHBIM WHTEPEC, HAMPABICHHBIA Ha OCO3HAHHBIA BHIOOD
COOTBETCTBYIOIIEH MPOo(deccCHu U MpoA0IKEHNE OMOJIOTMYECKOro 00pa3oBaHusl B OPraHU3aLUAX CPETHETO
po(ecCHOHAIBHOTO U BBICIIET0 00pa30BaHusl.

[IpeameTHbie pe3yabTaThl OCBOEHUs ydeOHOro mnpenMera «buonorus» B 11 Kaacce NOKHBI
OTpaxarb:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ W poJid OWUOJOTHHM B CHCTEME ECTECTBEHHBIX HayK, B
(hopMUPOBAHUHN COBPEMEHHOM E€CTECTBEHHO-HAYYHOW KApTHHBI MHUpA, B MO3HAHUU 3aKOHOB MPHUPOIBI H
PELICHUH HKOJIOTUYECKHX MPOOJeM UelIOBEYECTBA, a TAKKE B PEHIEHHH BOMIPOCOB PAlMOHAIBLHOTO
MPUPOJIOTIONIE30BaHUS, M B (JOPMHUPOBAHUHU IIEHHOCTHOTO OTHOIICHHS K TPHUPOJE, OOIIECTBY, YETOBEKY, O
BKJIQJIC POCCUICKUX U 3apyOEKHBIX YIEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIIQJIeTh CHUCTEMOW OMOJOrMYECKUX 3HAHHWIl, KOTOopas BKJIIOYAET OINpeAeTeHUs W
MMOHUMAaHHUE CYITHOCTH OCHOBOIIOJIATAIONIMX OMOJOTHMYECKHX TEPMHUHOB WM TOHATHA HACJIEICTBEHHOCTb,
W3MEHUYUBOCTb, POCT U pa3BUTHE), OHonornueckue teopun (kiaerounas teopus T. [lIBanna, M. Illneiinena,
P. BupxoBa, xpomocomHast Teopust HacieacTBeHHOCTH T. Moprana), yuerus (H. Y. BaBunosa — o nenTpax
MHOT000pa3usi M MPOUCXOXKICHUS KYJIBTYPHBIX PACTEHWM), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB TEPBOTO
MOKOJICHHUSI, PAaCIEIUICHHs], YUCTOThl TaMeT, He3aBUCUMOro HacienoBaHus ['. MeHens, roMoJoru4eckux
psAI0B B HacaeAcTBeHHOM m3MenunBocty H. M. BaBunosa),

yYMEHHE BJa/IeTh OCHOBHBIMH METOJIaMU HAYYHOTO IMO3HAHUS, UCIOJb3YeMbIMU B OMOJOTHYECKHX
HCCIEOBAHUAX KUBBIX OOBEKTOB M DKOCHUCTEM (ONMHCAHHME, M3MEpPEHHE, HaONIOACHHUE, DKCIIEPUMEHT),
croco6aMH BBISIBJICHUS U OLICHKU aHTPOTIOT'€HHBIX U3MEHEHUN B IPUPO/IE;

yMEHHE pelaTh OHOJOTMYecKHe 3aJaud, BbBIABISATh MPUUYUHHO-CIEJACTBEHHBIE CBSI3M MEXIY
UCCIIeTyeMbIMU OMOJIOTMYECKUMU MPOIIECCAMU U SBJICHUSMH, JIelaTh BBIBOJBI M MPOTHO3bI HA OCHOBAHUU
MOJIy4YE€HHBIX Pe3yJbTaTOB;

YMEHHE BBITIOJHATH JTAOOpaTOpHbIE U MpaKTUYECKUue paboThl, COONIONATh MpaBuUia Mpu padote ¢
y4eOHBIM U J1a00OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIABUIaTh TUIIOTE3bl, MPOBEPSITh UX SKCIEPUMEHTAIBHBIMU CPEICTBAMU, (POPMYIUPYS
1[eJIb UCCIIEI0BAHUS, aHATM3UPOBATh MOJIyYeHHBIEC PE3YAbTAThl U AETaTh BHIBOIBL;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OyayIieit mpodecCHOHaIbHON AesITENFHOCTH B 00JIaCTH
OMOJIOTHH, SKOJOTUU, MPUPOJIOTIOIH30BAHUS, MEIUIUHBI, OMOTEXHOJOTUH, ICHUXOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO0341CTBa, MUIIEBON MPOMBIIIICHHOCTH, YIIIyOJIsSTh MO3HABATEIbHBINA HHTEPEC, HAITPABJICHHBIH
Ha OCO3HAHHBIN BBHIOOP COOTBETCTBYIOIIEH MpOQeccuu U MPOoJ0JDKEHHE OHOJIOrHYecKOro 00pa3oBaHUs B
OpraHu3aIUsaX CpelHero MpohecCHOHaTBLHOTO U BhICIIEro 00pa3oBaHUs.

[IpenMeTrHbie pe3ynbTaThl OCBOECHHS YydeOHoro mpeamera «buonorus» B 12 Kiiacce JOJDKHBI
OTpPAXKAaTh:

chOpMUPOBAHHOCTh 3HAHWW O MECTE€ U pOJIM OHOJOTMUM B CHCTEME €CTeCTBEHHBIX HayK, B
(GhOpMHUPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B MO3HAHUH 3aKOHOB MPUPOJBI H
pEIIeHUH JKOJIOTUYECKUX TMPOOJieM YeIOBEUecTBa, a TaKkKe B PEUICHHH BOMPOCOB pPaIlMOHATBHOTO
MIPUPOIOTIONBE30BaHuUS, U B (DOPMHUPOBAHHUH [[EHHOCTHOTO OTHOIIEHUS K MPUPOJIE, OOLIECTBY, YEIOBEKY, O
BKJIaJIe POCCHICKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH;

YMEHHE BJAJIETh CHUCTEMOW OHMOJOTHMYECKHX 3HAHHM, KOTOpas BKIIOYACT OMpeAeNieHUS U TOHUMaHUE
CYIITHOCTH OCHOBOTIOJIATAIOIINX OMOJIOTHUECKUX TEPMUHOB U TIOHATUH (TPUHIUIIBI (KOMIUIEMEHTAPHOCTH);
(Bug, okocuctema, Ouocdepa), Ouonormueckue Tteopun (dBoyonMOHHAs Teopusi Y. [lapBuHa,



CUHTEeTHYEeCKass Teopus sBosronun), ydenus (A. H. CeBepuoBa — 0 MyTsSX M HaIlpaBJICHUSX 3BOJIOLUHY,
B.1. Bepnajackoro — o 6uocdepe), 3akoHbl (TeHeTnueckoro paBHoBecust [[x. Xapmu u B. BaiinOepra,
3apojsieBoro cxoactsa K. M. bapa), npasuna (munumyma lO. JInbuxa, 3KOJOTMUECKOW MUpPaMUIbI
SHEPTun), runoTessl (runoresa «mupa PHK» V. T'unbepra);

YMEHHE BBIJCIATh CYHIECTBEHHBIC TIPU3HAKU: BHUJOB, OHOTEOIICHO30B, JKOCHUCTEM U OHOCHEpHI,
CTaOMJIM3UPYIOIETO, MABIIKYIIETO W Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpPa, auIOMAaTPHYECKOTO U
CHMITATPUYECKOTO BHI000pa30BaHMUs, BIMSHUS ABIDKYIIMX CHJI SBOJIONUHM Ha TeHO(MOH] MOIYJISIUH,
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejie 0OUTaHMs, YepeTOBaHHUS HAIIPABJICHUH IBOJIOIMU, KPYyTOBOPOTa
BELIECTB U MOTOKA SHEPIUU B IKOCUCTEMAX;

YMCHHUEC  YyCTaHAaBJIMBATb B3aMMOCBA3HM  MCXKAY IMpoHecCaMu  SBBOJJIIOLOWH, JABWIKYIIMMU cujiaMun
AHTPOIIOTCHE3a, KOMIIOHCHTAMU Pa3JINYHbIX 9KOCUCTEM U HpI/ICHOCO6J'ICHI/15[MI/I K HUM OPraHu3MoOB;

YMCHHUC BBIABIIATHL OTIIMYUTCIBHBIC TPU3HAKKU KWUBBIX CHCTEM, HpI/ICHOC06ﬂ€HHOCTB BHJIOB K CpEac
O6I/ITaHI/I$[, abMoTHUYECKNX W OHOTHUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3alMOCBS3EH OpraHusmMoB B
CO00IIIecTBaX, AaHTPOITOTEHHBIX M3MEHEHUH B 9KOCUCTEMaX CBOCH MECTHOCTH;

YMCHHUEC HCIIOJIb30BaTh COOTBETCTBYIONIHNEC apryMCHTHI, 6I/IOJ'IOFI/I‘-ICCKYIO TEPMHUHOJIOTHIO U CUMBOJIUKY JJI
JIOKa3aTeJIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX CHCTEMATHYECCKUX TPYII, B3aUMOCBS3UW OPraHU3MOB H
cpensl OOWTaHWs, €JIMHCTBA YEIIOBEYCCKHX pac, HEOOXOIMMOCTH COXpPAaHEHHUS MHOT000pas3wsi BHIOB H
9KOCHUCTEM KaK YCJIIOBHSI COCYIICCTBOBAHHMSI IIPUPOJIBI M YEIIOBEUCCTBA,;

YMCHHUEC OLCHHUBATH TUIIOTE3BI MU TCOPHUU O IIPOUCXOKIACHHUH KU3HU, YCJIOBCKA M YCJIOBCUCCKHUX pac, O
MIPUYKHAX, MMOCIEACTBUAX U CIOCO0ax MpeA0TBpaIleHUs TI00aTbHBIX U3MEHEHUH B Onocdepe;

YyMEHHE Yy4acTBOBaTh B Y4e€OHO-HCCIENOBATENBbCKOM paboTe TO OWOJIOTUM, DKOJOTHU W MEIUIIMHE,
MPOBOJAMMON Ha 0a3e IMIKOJIbHBIX HAYYHBIX OOILIECTB, U MyOJIMYHO MPEICTABIATh NOJyYCHHbIE PE3YIbTaThI
Ha YYCHHUYECKUX KOH(PEPEHIHUsX;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBINA BHIOOP OyayIiei mpodeccuoOHaIbHOM AeITeIbHOCTH B 001acTH
OMOJIOTHH, SKOJIOTUH, MPUPOJIONOIH30BAHUS, MEIUIMHBI, OMOTEXHOJOTUH, ICHUXOJIOTUH, BETEPUHAPUH,
CEJICKOTO XO3SIMCTBA, MUIIEBOM MPOMBIIIIICHHOCTH, YIIIYOJIsATh TIO3HABATEIbHBIN HHTEPEC, HAIIPaBJICHHBIN
Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOMICH MPOodeccHr W MPOAOKEHHE OHOJIOTHYECKOro 00pa3oBaHUs B
OpraHu3aIusaX CpelHero NpodecCuoHaIbLHOrO U BhICIIEro 00pa3oBaHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne i/ | HaumeHoBaHue pa3ienoB ¥ TEM MPOrpaMMbl KoumnuecTBo yacos
Bcero KoHtposbHbIE IIpakTnueckue
paboThI paboThl
1 buonorus kak Hayka 1
2 JKuBble cucTeMbl U UX U3YYEHUE 2
3 Buonorus KieTku 2 0,5
4 XUMHUYECKasi OpraHu3anus KIeTKH 11 1 15
5 CrpoeHue u GyHKINU KIETKU 8 2,5
6 OOMeH BelecTB U MPEeBpaIeHIE YHEPTUHU B KIIETKE 9 1 2
7 HacnencrBennas undopmarust 1 peaansanus €€ B KIETKE 10 1
8 JKu3HEeHHBIN UKIT KISTKH 7 1 1
9 Ctpoenue u (yHKIIUU OPTaHU3MOB 18 1 15
NTOI'O 68 4 10
11 KVIACC
No HaunmeHnoBanue pas3ienoB U T€M IPOrpaMMBbl KosmuectBo yacoB
/T Bcero KonTponsusie pabotel | [IpakTuueckue paboTsl
1 Pa3MHOkeHNE U pa3BUTHE OPraHU3MOB 8 15
2 I'eHeTnka — HayKa O HACIEACTBEHHOCTH U M3MEHUYMBOCTH OPraHU3MOB 2 0,5
3 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 11 1 1
4 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1,5
5 I'eneTnka yenoBeka 5 1
6 Ceexiysi OpraHu3MOB 4 1,5
7 BuorexHonors ¥ CHHTETUYECKAsT OUOIOT U 4 0,5
8 3aposkJIeHUE U Pa3BUTHE SBOJIOIMOHHBIX MTPEJICTABICHHI B OMOJIOTUU 4
9 MuKkpo3BOIIOINUS U €€ Pe3yIbTaThl 15 1 2
10 MaxkposBoJtonus 1 €€ pe3yinbTaThl 9 1
UTOI'O 68 4 8,5




12 KJIACC (C 2025-2026 YYEBHOI'O I'O/1A)

Ne | HanmeHOBaHME pa3AesioB U TEM IIPOrPAMMBI KousnuecTBo yacos

/o Bcero Kontponbnsie pabotsl | [IpakTnyeckue paboTel

1 [IpoucxoxeHue U pa3BUTHUE KU3HU Ha 3eMJie 15 2

2 IIpoucxoxaeHue 4eaoBeKka — aHTPOIIOT€HES 10 1

3 | Oxomorusi — Hayka O B3aUMOOTHONIICHHSX  OPraHU3MOB | | 3 1.5
HAJIOPraHU3MEHHBIX CUCTEM C OKPYXAIOIIEH Cpeaon

4 Opranu3Mel U cpega oOUTaHus 7 1 1

5 | DkoJyorust BUJOB U NOMYJISIIAN 9 0.5

6 | Oxosorust coo0mecTB. DKOJIOTHYECKHE CUCTEMBI 11 1 1.5

7 | buocdepa — rmobanbHast SIKOCUCTEMA 6 0.5

8 | UenoBek M OKpy»Karomias cpeaa 7 1

9

NTOT'O 68 4 7




MHUHUCTEPCTBO IMPOCBEIIEHUSI POCCUHUCKOM ®EJEPAIIMMA  Komuter no
00pa30BaHNI0 JHIeJILCCKOI0 MYHHIIUNIAJILHOTO PaiioHa

CaparoBckoii 001acTu

MyHunmMnajabHOe Ka3eHHOe 001eo0pa3oBaTe/ibHOE yUpeKIeHHe
«BeuepHsis (cMeHHas) 001eo0pa3oBaTeIbHAs HIKOIa Ne6»
IJHreJbCCKOro paiiona CapatoBckoii 001acTi
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YUHTENIEH €CTECTBEHHO —
MaTeMaTHYECKOIo [IUKJIIa
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OT«___ » 2024r.
PykxoBoaurens IIIMO:

JILA.PonnunHa

COI''TACOBAHO
3aMecTuTeNb AUPEKTOpa 10
YBP I'"M. FOnycoBa

« » 2024r.

YTBEPX/IEHO
JIMpeKTOp LIKOJIBI:
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« »

MOYPOUYHOE INIAHUPOBAHUE K PABOUEN ITPOTPAMME YYEBHOI'O ITIPEJIMETA

«brnojiorns»

Yriay0JieHHbI YPOBEHb
s ooyqaromuxes 10-11 knaccos

COCTABUTEJIb :BABEHKO E.H. YUUTEJIb

Ourensc,2024

BUOJIOT MUBBICIIEN KATETOPUH



IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

No Jlata npoBenenus . Tema ypoka aexTpoHHbIe (LU POBbIE)
/o IU1aH ¢axr | pakr | pakr | pakr | Dakr | S o0pa3oBaTe/ibHbIE peCypChl
10a | 106 | 108 | 10r | 10g | % ¥
Tema 1. buosiorus kak Hayka
1 03.09 1 WHCTpyKIKs MO TeXHHUKE Oe30MmacHOCTH B | bubimorexa
kabuuere GOuonorwu. bBuomorms kax | HOK https://m.eds00.ru/863e6122 https://m.edso
0.ru/863e632a
KOMIUIEKCHasT Hayka W Kak  4acTh
COBPEMEHHOTO OO0IIeCTBa
Tewma 2. )KuBbie cCTEMBI U UX U3yYEHUE 24.
2 06.09 1 YKuBble cucTeMbl U UX CBOMCTBA Bubnmoreka ITOK https://m.edsoo.ru/863e6564
3 10.09 1 yp()BHeBag OpraHu3aIus >KUBBIX CUCTEM Bub6numoreka IIOK https://m.edsoo.ru/863e6564
Tema 3. bruoaorus KIeTKu
4 13.09 1 I/ICTOpI/Iﬂ OTKPBITUSI U HU3Y4YECHUS KIIETKH. bubmaunoreka ITOK https://m.edsoo.ru/863e6e88
Kiterounas teopust
5 17.09 1 Meroasl MOJIEKYJISIPHOH W KieTouHo# | bubmmoreka LIOK https:/m.edsoo.ru/863e6122
OMOJIOTHH. [TpakTrueckas paborta
«3ydeHne MeTo0B KJIETOYHOW OUOJIOTHI
(xpomatorpadwus, anexTpodopes,
muddepennnanbHoe EHTPU(YyrupoBaHue,
TTIIP.
Tema 4. Xumuyeckasi OpraHu3aius KJIeTKU
6 20.09 1 XUMHUUYECKHUU COCTaB KJIETKU Bubnumoreka ITOK https://m.edsoo.ru/863e674e
7 24.09 1 MuHepanbHbIE BEIIECTBA KJICTKH, WX bubnmoreka ITOK https://m.edsoo.ru/863e766¢
OuoJiorHYecKasi pojb
8 27.09 1 OpFaHI/I‘ICCKI/IC BelllecTBa KJIeTKu — | budmmoreka IIOK https://m.edsoo.ru/863e6b72
OenKu.
9 01.10 1 I/IHTCpaKTI/IBHaH _]]a6opaTopHa;[ pa60Ta bubauoreka ITOK https://m.edsoo.ru/863e6b72
«OOHapyxeHne OelKOB €  IOMOIIBIO
KaueCTBEHHBIX PEAKITUI
10 04.10 1 OpraHquCKHe BEIECTBA KIETKU — | bubmnoreka IIOK https://m.edso0.ru/863e6870
YTJIEBOIbI
11 8.10 1 OpraHquCKHe BEIECTBA KIETKU — | bubmnoreka IIOK https://m.edso0.ru/863e6870
JIATUIBI
12 11.10 1 HYKHCI/IHOBLIC kucaotel. JJHK u PHK. bu6mmoteka [{OK https://m.edsoo.ru/863e6d5c



https://www.google.com/url?q=https://m.edsoo.ru/863e6122&sa=D&source=editors&ust=1701379587898508&usg=AOvVaw35fHNf7fyjCy8gydWkAVyN
https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO
https://www.google.com/url?q=https://m.edsoo.ru/863e632a&sa=D&source=editors&ust=1701379587898891&usg=AOvVaw1YLAtFdvYtMjvkFlHDsPjO
https://www.google.com/url?q=https://m.edsoo.ru/863e6564&sa=D&source=editors&ust=1701379587902700&usg=AOvVaw1HgHPkE_8-Au2rbT8C951X
https://www.google.com/url?q=https://m.edsoo.ru/863e6564&sa=D&source=editors&ust=1701379587902700&usg=AOvVaw1HgHPkE_8-Au2rbT8C951X
https://www.google.com/url?q=https://m.edsoo.ru/863e6e88&sa=D&source=editors&ust=1701379587913821&usg=AOvVaw2t_DZyKitHrTNbMtNJ_Vyk
https://www.google.com/url?q=https://m.edsoo.ru/863e6122&sa=D&source=editors&ust=1701379587900908&usg=AOvVaw08KWtElTFt5P9RJaGpWTI2
https://www.google.com/url?q=https://m.edsoo.ru/863e674e&sa=D&source=editors&ust=1701379587904787&usg=AOvVaw0FMQ0Xe5_rimjovt7Qkz7e
https://www.google.com/url?q=https://m.edsoo.ru/863e766c&sa=D&source=editors&ust=1701379587919418&usg=AOvVaw33GtZ6Ym8f1sAqNZCr_e24
https://www.google.com/url?q=https://m.edsoo.ru/863e6b72&sa=D&source=editors&ust=1701379587906635&usg=AOvVaw3EWPLKJxhMluXd1B7pKqki
https://www.google.com/url?q=https://m.edsoo.ru/863e6b72&sa=D&source=editors&ust=1701379587908677&usg=AOvVaw1DJOKgRq4ZS5aAl2KTG8Za
https://www.google.com/url?q=https://m.edsoo.ru/863e6870&sa=D&source=editors&ust=1701379587910430&usg=AOvVaw35xMaD0FexuVO8nX9S6Jdm
https://www.google.com/url?q=https://m.edsoo.ru/863e6870&sa=D&source=editors&ust=1701379587910430&usg=AOvVaw35xMaD0FexuVO8nX9S6Jdm
https://www.google.com/url?q=https://m.edsoo.ru/863e6d5c&sa=D&source=editors&ust=1701379587912215&usg=AOvVaw0BswBiPnuNYfkshL8y9UP4

Jlabopatopnast pabGota «MccrnenmoBanue
HYKJICMHOBBIX KHCJOT, BBIACJICHHBIX U3
KJICTOK Pa3JIMIHBIX OPraHU3MOBY

13 15.10 1

Crpoenne u ¢ynkuun ATO. [pyrue
Hykaeosunrpudocdarer (HTD)

bubnuoreka ITOK https://m.edsoo.ru/863e6d5¢

14 18.10 1

CexBeHMpPOBAHUE JHK. MeTtob1
TCHOMUKH, TPAHCKPUTITOMHKH,
IPOTEOMHKH

bubnuoreka ITOK https://m.edsoo.ru/863e6d5¢

15 22.10 1

MeTo/1bl CTPYKTYpPHON OHOJIOTHH

bubmuoreka ITOK https://m.edsoo.ru/7f413368

Tema 5. Ctpoenue U QyHKIIMH KIETKH

16 25.10 1

Konrpoasnass  padora mo  Teme
«Xumudeckas opraHus3anya KJICTKH

17 05.11 1

Tunel knetok. [IpokapuoTnyeckas Kierka

bubaunoreka
IIOK https://m.edsoo.ru/863e6ffOhttps://m.edsoo.

ru/863e716¢

18 08.11 1

CTpoeHue 3yKapuoTUYECKOM KIIETKHU.

19 12.11 1

[IpakTnueckas pabora «/3yueHue cBONCTB
KJIETOYHOI MeMOpaHbI»

http://bio.1september.ru/urok/

20 15.11 1

OpmHOMEMOpaHHBIE  OPTaHOWIBI  KJICTKH.
[IpakTrueckas pabota «M3yuenne
JBYDKCHUSI IUTOTUIA3MBI B PACTHTEIBHBIX
KJIETKaX.

https://resh.edu.ru/

21 19.11 1

[TosryaBTOHOMHBIE =~ OPraHOMABI  KIIETKHU:
MUTOXOHJIpUH, TuiacTuabl. JlaboparopHas
pabora «MccienoBanue IUIa3MOJU3a U
JIETJIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

22 22.11 1

[ToslyaBTOHOMHBIE =~ OpPraHOMABI  KIIETKHU:
MUTOXOHJIpUH, TuiacTuabl. Jlaboparophas
pabota «MccnenoBanue mia3MoiM3a H
JIETIa3MOJIN3a B PACTUTENBHBIX KIETKAX)»

23 26.11 1

HeMeM6paHHLIe OpPraHonibl KJICTKHU

https://resh.edu.ru/

24 | 2911 1

Crpoenne u GbyHKIIUN anpa.
CpaBHMTENbHAs XapaKTEpUCTHKA KIIETOK
JyKapHuoT. JIaGopatopHas pabota
«M3ydyeHue cTpoeHHs KIETOK pPa3IUYHBIX
OPraHU3MOBY

Tema 6. OOMeH BeleCTB U NPEBpAILICHUE YHEPTUHU B KIIETKE



https://www.google.com/url?q=https://m.edsoo.ru/863e6d5c&sa=D&source=editors&ust=1701379587912215&usg=AOvVaw0BswBiPnuNYfkshL8y9UP4
https://www.google.com/url?q=https://m.edsoo.ru/863e6d5c&sa=D&source=editors&ust=1701379587912215&usg=AOvVaw0BswBiPnuNYfkshL8y9UP4
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525569709&usg=AOvVaw2yJ1uPW4ooPbDJ8B_Fp9JR
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525570525&usg=AOvVaw07Ygnfqm63TDRpxed6OgZY

25

03.12

AcCUMHWIISIIIMS W JIUCCUMWISILIAS — JIBE
CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB. JlabopaTtopHas pabota
«M3ydyeHne KaTaauTUYECKOM AaKTMBHOCTH
depMeHTOB (HAa TpHUMEpe aMuiasbl HIH
KaTaJla3bl.

26

06.12

@epMEHTAaTUBHBIA  XapakTep  peakiui
KJIeTOYHOTro MeTrabonm3ma. JlaboparopHast
pabora «M3yueHue (epMEHTATUBHOTO
pacleruieHusl MepoKcuaa BOAOpoAa B
PACTUTENbHBIX U JKUBOTHBIX KJIETKAaX»

27

10.12

benku-akTuBaTtopbl U OEIKU-UHTUOUTOPBI

28

13.12

[EEN

ABTOTpO(HBIN TUIT 0OMEHA BEIIECTB

29

17.12

®dotocunte3 XemocuHtes. JlaboparopHas
pabora «CpaBHeHUe MIPOLIECCOB
¢dboTOCHMHTE3a M XEMOCHHTE3a

https://externat.foxford.ru/polezno-znat/wiki-
biologiya-fotosintez

30

20.12

AHaspoOHbBIE OpraHU3MBlI. Bune
OpOKEHUHI. JlaGopaTtopHas paborta
«CpaBHEHHE TMPOIECCOB OpOXKEHHUS U
TIBIXaHUSI

31

24.12

KonTpoabHass pabdora mo Temam
«CTtpoeHne W (QYHKUMH  KJIETKWY,
O0MeHn BemecTB W NpeBpallleHUe
JHEPIruH B KJETKey.

32

27.12

AspoOHbIe OPraHu3MBlI. Ortansl
SHEPreTHYecKoro ooMeHa

https://bigenc.ru/c/anaerobnye-organizmy-97bfd6

33

10.01

[TOBTOpHBIMMHCTPYKIIMS 1O  TEXHUKE
0e30MacHOCTH B KaOMHETe OWOJIOTHH.
DHeprus MeMOpPaHHOTO rpagueHTa
MIPOTOHOB. Cunte3  AT®:  pabora
npoToHHON AT®-cuHTa3bI

Tema

7. HacnenctBeHHas H”HGOpMaLus

" pcaJin3anusi €€ B KJIETKE

34

14.01

1

Peakunu MAaTpHUYHOTO CUHTE3a

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

35

17.01

1

TpaHckpumnuuss — MaTpUYHBIA CHHTE3
PHK

Bbub6mmoreka IIOK https://m.edsoo.ru/863e796e

36

21.01

TpaHcasauus u e€ rarbl



https://www.google.com/url?q=https://m.edsoo.ru/863e8efe&sa=D&source=editors&ust=1701379587954182&usg=AOvVaw2nhpiIgS91DPBQr_YurzL1
https://www.google.com/url?q=https://m.edsoo.ru/863e796e&sa=D&source=editors&ust=1701379587928606&usg=AOvVaw2f2Y3u8WL6cFdmMlctxxu-

37 24.01 1 KonupoBanue AMUHOKHUCIIOT. Poib
pubocom B OuocuHTe3e OENKa
38 28.01 1 Opranm3zanus reHOMa Yy NPOKApHOT U
DYKapUOT
39 31.01 1 MoJteKkylsipHbIE MEXaHH3MBI IKCIIPECCUU
T'CHOB Y YKapHOT
40 04.02 1 Bupycbsl — BHEKIETOYHBIC (OPMBI JKU3HU bubmuroreka ITOK https://m.edsoo.ru/863e7540
¥ 00JIMTaTHBIC TTAPA3HTHI.
41 07.02 1 IMpaktrueckas padora «Cozmanne mMojenu | bubmmorexa LIOK https:/m.edsoo.ru/863e7540
BHPYCa»
42 11.02 1 Bupycubie 3a00JieBaHU 4eNoBeKa,
JKUBOTHBIX, PACTCHUH
Tema 8. JKu3HEHHBIN [TUKIT KICTKH
43 14.02 1 Hanorexnonoruu B 6nosornu u meaunune | http://school-collection.edu.ru/).
44 18.02 1 JKW3HEHHBIHN UK KICTKH
45 21.02 1 Matpuyunsiii cunte3 JIHK
46 25.02 1 XpOMOCOMI)I. Ha60paT0pHa;[ pa60Ta bubmnunorexa ITOK https://m.edsoo.ru/863e7f4a
«3yueHne  XpoMOCOM Ha  TOTOBBIX
MUKpOIIpenaparax»
47 28.02 1 JleneHnue KIE€TKH — MHUTO3
48 04.03 1 Tunsl knetok. KaproknHe3 W UTOKUHES.
Jlabopatopnast  pabora «HaGmronenue
MUTO3a B KJIETKaX KOHYMKA KOpPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpEnapaTax)»
Tema 9.Ctpoenne u GyHKIIMH OPraHU3MOB
49 | 07.03 1 | Perynsiusi >KU3HCHHOTO IIMKJIA KJIETOK http://ebio.ru/
50 11.03 1 KontposabHass  pabora mo  Teme
«KHu3HeHHBIN HUKJ KJIeTKH
51 14.03 1 OpraHu3M Kak €IMHOE 11€JI0€
52 18.03 1 Txanu pacrenuid. Jlabopatopuasi pabota
«3ydyeHne TkaHel pacTeHUIN
53 | 21.03 1 Tkaunu YKMBOTHBIX u yestoBeka. | https://m.edsoo.ru/7f413368
JlaGopatopHast pabota «/3yueHue TkaHei
YKUBOTHBIX)
54 | 01.04 1 | Opransl. CucreMsl opranos. | http://school-collection.edu.ru/).

JlaGopaTopHas pabota «M3yuenue



https://www.google.com/url?q=https://m.edsoo.ru/863e7540&sa=D&source=editors&ust=1701379587930758&usg=AOvVaw1IALVuA3qlopPYHqyrQqPU
https://www.google.com/url?q=https://m.edsoo.ru/863e7540&sa=D&source=editors&ust=1701379587930758&usg=AOvVaw1IALVuA3qlopPYHqyrQqPU
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525489301&usg=AOvVaw1K3lPG4lcpLp7DBEdx8jmO
https://www.google.com/url?q=https://m.edsoo.ru/863e7f4a&sa=D&source=editors&ust=1701379587935692&usg=AOvVaw1f9RnfcJcV9asTD49gureL
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525489585&usg=AOvVaw35yOYMFCZV-D1Vx_i_JUQH
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525590332&usg=AOvVaw3xLCrVq9RoaTuFDhQK-gP_
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525590635&usg=AOvVaw1Dqwp6h5kK-t0OwMvzk8Kk

OpraHoB IBCTKOBOI'O pACTCHUS»

55 | 04.04 1 Ormopa Tena OpraHu3MoB. http://ebio.ru/
56 08.04 1 JIB>KEeHME OPraHu3MOB. http://bio.1september.ru/urok/
57 11.04 1 [TuTanue opraHu3MoB http://djvu-inf.narod.ru/
58 15.04 1 IMuTanue  MO3BOHOYHBLIX  KMBOTHBIX. | http://biology.ru/index.php
[TumeBapuTenpHas cucTeMa YeJI0OBeKa
59 18.04 1 JlpIxaHue opraHu3MOB.
JIpIxaHUEe TIO3BOHOYHBIX JKUBOTHBIX U
YeJI0BeKa
60 |22.04 1 | TpaHcnopr BEIIECTB Y OPraHU3MOB https://cf2.ppt-
online.org/files2/slide/2/2fOwMk4gLWRIIBr7dv
ZmCUx8ot5cpY DzjiQedn/s
61 25.04 1 KpoBeHocHass cucreMa  MO3BOHOYHBIX
JKUBOTHBIX U YeJI0BEKa
62 06.05 1 Br1ienenne y opranu3zmMoB
63 13.05 1 3amuTa y OpraHu3MoB
64 16.05 1 HNmmyHHas cucTreMa yenoBeka | https://foxford.ru/wiki/biologiya/immunnaya-
PasipakuMocTh M perymsmms  y | Sistema
OpraHu3MOB
65 20.05 1 Kontpoabnasi  pabora mo  Teme
«CTtpoenue 1 QyHKUMM OPTraHU3MOB))
66 23.05 1 [I'ymopanbHast peryisiuus ¥ SHIOKpHHHas | https:/edsoo.ru/2023/06/14/vse-materialy-

cucremMa >KUBOTHBIX u YyeJIOBEKa
IToaBeneHne UTOroB roaa

biblioteki-czifrovogo-o/



https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525590965&usg=AOvVaw1zGoQMw6gGky8uaPnbqmlS
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525591404&usg=AOvVaw1tHDYlXFbJgladDr26w5MQ
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525591849&usg=AOvVaw2YUqDJDRoWCVDTT9tyEKFU
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525592290&usg=AOvVaw2HZkf1ZPuWquPZMPDDKWcq

IHOYPOYHOE IINTAHUPOBAHMUE

11 KJIACC
Jlata npoBenenus
11\/{(1_; TJ1aH ¢bakr J1aH (bakr K];);I_ Tema ypoxka 36']1 eKT[;OI;HLTH(SHq)pOBHg
11a 11a 116 116 00pasOBATEILHLIC pecype
4aCoB

10 Pa3MHOXKEHME U pa3BUTUE OPraHU3MOB

1 02.09 02.09 1 HucTpykius 1Mo TexHUuKe 0e30MmacHOCTH B kabuHere | https://m.edso0.ru/7f413368
ouosnorun. @opMbI pa3MHOKECHUSI OPTAaHU3MOB

2 05.09 06.09 1 [TooBoe pa3MHOKEHHE http://school-collection.edu.ru/

3 09.09 09.09 1 Meiio3 http://ebio.ru/

4 12.09 13.09 1 amerorenes. OOpasoBaHue u pa3BuTHE MMOJIOBBIX | http://bio.1september.ru/urok/
kieTok. JlaboparopHas pabota «3ydeHue cTpoeHHs
MIOJIOBBIX KJIETOK HA TOTOBBIX MUKPOIpEapaTraxy

5 16.09 16.09 1 WUunuBuayanpHOoe — pa3BuTHe — opramu3moB — — | http://djvu-inf.narod.ru/
OHTOTEHE3

6 19.09 20.09 1 3akiagka OpraHoB M TKaHe#d u3 3apojsiiieBsix | http://biology.ru/index.php
JIMCTKOB

7 23.09 23.09 1 Poct u pasButHe x)uBOTHBIX. JlabopaTopHast padota | https://m.edsoo.ru/7f41368
«BbIsIBICHHE TPU3HAKOB  CXOJCTBA  3apO/IbIIICH
MI03BOHOYHBIX KHBOTHBIX)

8 26.09 27.09 1 PasmHOxeHue u pa3ButHe pactenuil. Jlabopatopuas | http://school-collection.edu.ru/
pabota «CTpoeHHE OPraHOB Pa3MHOMKEHHS BBICIIHX
pacTeHUN»

11 T'eHeTHKa — HAyKa O HACJICACTBEHHOCTH U M3MEHYNBOCTH OPraHU3MOB

9 30.09 30.09 1 Hcropust craHoBIeHHS W pPa3BUTHS TeHETWKHM Kak | http://ebio.ru/
HAYKH



https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525489039&usg=AOvVaw3NmsvprlGF_sjGtG4Md5XH
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525489301&usg=AOvVaw1K3lPG4lcpLp7DBEdx8jmO
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525489585&usg=AOvVaw35yOYMFCZV-D1Vx_i_JUQH
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525489850&usg=AOvVaw2nEkQrqu31lqr26nAfqYGk
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525490130&usg=AOvVaw3e4nMUiDNzh2_x147j5xEh
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525490418&usg=AOvVaw296hXS7aADeBrLADVErC0l
https://m.edsoo.ru/7f41368
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525536142&usg=AOvVaw0FKXmlufhGsELtzxP1mpN3
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525536635&usg=AOvVaw2aBCkO90JAkf0nVyizrPS4

10 03.10 04.10 OcHOBHBIC TIOHATHS WM  CHMBOJIBI  reHetuku. | http://bio.lseptember.ru/urok/
Jlaboparopuas pabora «Jlpozoduna kak O0OBEKT
TCHETHYECKUX UCCIICIOBAHMID)

12 3akOHOMEPHOCTH HACIEACTBEHHOCTH

11 07.10 07.10 3aKOHOMEPHOCTH HACJICIOBAHUS npusHakoB. | http://djvu-inf.narod.ru/
Monorubpuanoe  ckpemuBanue.  I[lpaxTuueckas
pabora "W3ydyeHue pe3yiabTaTOB MOHOTHOPHIHOTO
CKpeurBanus y apo30¢uist"

12 10.10 11.10 HuTonormueckue OCHOBBI moHorubpuaHoro | http://biology.ru/index.php
CKpEIHBaHHS

13 14.10 14.10 AnHanmusupyroriee CKpeIIBaHHE. Henonnoe |  https://m.edsoo.ru/7f413368
JOMUHHPOBAHHE

14 17.10 18.10 Jurnbpuanoe ckpemiuBanue. [Ipaktuueckas pabora | http://school-collection.edu.ru/).
«3yuenue pe3yJIbTaToOB TUTHOPUIHOTO
CKpENTUBAHUS Y APO30 (PHITBI

15 21.10 21.10 [{utonorunyeckue OCHOBBI quruopuaHoro | http://ebio.ru/
CKpEUTBaHHS

16 24.10 25.10 CueruieHHOE HaceI0BaHHE IPU3HAKOB http://bio.1september.ru/urok/

17 07.11 08.11 XpOMOCOMHAsI TEOPHSI HACIIEACTBEHHOCTH http://djvu-inf.narod.ru/

18 | 1111 11.11 I'enernka nosa http://biology.ru/index.php

19 14.11 15.11 ['eHOTHI KaK 11€JIOCTHAsI CUCTEMA

20 18.11 18.11 I'eHeTHYecKuit  KOHTPOJIb  pa3BUTHsA  pacteHwid, | https://m.edsoo.ru/7f413368
YKUBOTHBIX U YEJIOBEKA

21 21.11 22.11 KonTposbHan padora no TeMaM
«3aKOHOMEPHOCTH HACJIEACTBEHHOCTHY

13 3aKOHOMEPHOCTH U3MEHYUBOCTH

22 25.11 25.11 W3MeHYMBOCTH MPU3HAKOB. BUIbI NI3MEHYMBOCTH http://ebio.ru/



https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525537097&usg=AOvVaw0OZa2vPcANPydkJnrF2bK9
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525537555&usg=AOvVaw24CNSAQcOMBiK7PUUVIkNv
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525538021&usg=AOvVaw199gPrGI-jW5oxXIfKYoks
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525569709&usg=AOvVaw2yJ1uPW4ooPbDJ8B_Fp9JR
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525569990&usg=AOvVaw3KP2vmFGq0Rsp-SXZoCfpJ
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525570230&usg=AOvVaw0DE6Oe4g6RVCgcvqkCCNlJ
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525570525&usg=AOvVaw07Ygnfqm63TDRpxed6OgZY
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525570768&usg=AOvVaw1Yj427fszwD6S9rY98cJVW
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525571013&usg=AOvVaw3GefjD_kuvTcOfVdXS7Vm9
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525574623&usg=AOvVaw2dcNn9XXE1WFcQaf0kivxq
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525575167&usg=AOvVaw0j5uVZdlvS8X0Z5npDSv_5

23 28.11 29.11 Mo mudukanoHHas U3MEHYUBOCTD http://school-collection.edu.ru/).

24 | 02.12 02.12 BapuanuonHbslii psa M BapuanuoHHas KpuBas. | http://bio.1september.ru/urok/
JlabopaTopHas paborta «HccnenoBanue
3aKOHOMEpHOCTEN MOTU(UKAITHOHHO I
U3MEHYHUBOCTH. [loCTpoeHHE BapUAIIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»

25 05.12 06.12 I'eHoTunuyeckas wu3MeHYMBOCTh. KomOunatuBHas | http://djvu-inf.narod.ru/
U3MEHYHUBOCTD

26 09.12 09.12 MyranuronHast U3MeHUHBOCTE. [IpakTudeckas pabdorta | http://biology.ru/index.php
«MyTtanun y  JIpOo30QuIIbl (Ha  TOTOBBIX
MUKpOMpernaparax)»

27 12.12 13.12 3aKOHOMEPHOCTH MYTaIlMOHHOTO nporiecca. | https://m.edsoo.ru/7f413368
DIUTreHeTHKA U ATUTCHOMHUKA

14 T'eHeTnka yemoBeka

28 16.12 16.12 Ienetnka  dvenoBeka.  [lpakTuueckas  pabora | http://school-collection.edu.ru/).
«CocTraBjieHHEe U aHAJIN3 POJO0CIOBHOI

29 19.12 20.12 MeTtoapl METUITMHCKON TeHETHKH. http://ebio.ru/

30 23.12 23.12 Kontpoasnas  padora TECT  «I['eHeruka
YeJI0BEKa»

31 26.12 27.12 3HavyeHue MEIUITUTHCKON TCHETHUKH B | http://bio.1september.ru/urok/
NpPEJOTBPAIICHHH  TEHETHYECKMX  3a00JieBaHUi
YeI0BeKa

15 Cenexuusi OpraHu3MoOB

32 09.01 10.01 3HayeHHe MEIAMIUHCKOW TreHeThukn B Jedenuu | http://djvu-inf.narod.ru/
TeHETHYECKUX 3a0osieBaHMil YenoBeka IIoOBTOpHBIE
WHCTPYKIIUS TI0 TEXHHKE OE30MacHOCTH B KaOMHETE
OnonoTHN.

33 13.01 13.01 OcHoBHble mOHsATHS  cenekiuu.  Jlabopatophas | http://biology.ru/index.php

pabota «M3ydyeHue copToB KyJIbTYPHBIX PACTeHUH U
HOPO/I IOMAITHUX KUBOTHBIX»



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525574939&usg=AOvVaw2zhemvvT1lGJ2FRC1oAvCP
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525575458&usg=AOvVaw31ALNZNV0jb5U3h9d6aMfL
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525575808&usg=AOvVaw1Aye0F4a-q9CtgK7GVkfQZ
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525576286&usg=AOvVaw0sh6JqiFvWxjF_ACS4zpyt
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525580337&usg=AOvVaw1by1Y1GDu6Sw0OIkMszs_F
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525580599&usg=AOvVaw3hnJi8OFCq-cIQ1hcvIU-4
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525580861&usg=AOvVaw1qPZV3d5kbUlpsuzsrslpz
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525581120&usg=AOvVaw0s9AgPrN6ERCEcm5ch0Aak
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525581393&usg=AOvVaw3i6mOR2Mr_stVFIxpCkflW
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525581773&usg=AOvVaw0KAmSmo10hHGTwIWMWSzOm

34 16.01 17.01 1 Metoapl  celeKnuoHHOW paboThl. JlabopatopHas | https://m.edsoo.ru/7f413368
pabora «/3ydeHre METOIOB CEIEKIIUH PACTEHUI»
35 20.01 20.01 1 JIoCTWKEHHUST CENeKIMM pacTeHUid W KUBOTHBIX. | http://school-collection.edu.ru/).

IIpaktuyeckas pabdorta «IIpuBuBKa pacTeHui»

16 BUOTEXHOJIOTHS U CUHTETHUECKAA ONOJIOTHSA

36 23.01 24.01 1 Coxpanenue, u3ydeHHWe W ucnosib3oBaHue | http://ebio.ru/
TCHETHYCCKUX PECYPCOB

37 27.01 27.01 1 broTexHoI0THs KaK HayKa W OTpacib Mpou3BoACcTBa. | http://bio.1september.ru/urok/
[IpakTnueckas  pabora  «l3yueHue 00OBEKTOB
OMOTEXHOJIOTUI»

38 30.01 31.01 1 OCHOBHBIE HaNpaBJICHUSI CHHTETHYECKON OMOJIOTHH http://djvu-inf.narod.ru/

39 03.02 03.02 1 XpOMOCOMHAS ¥ TCHHASI WHKCHEPUS http://biology.ru/index.php

17 3aposxeHre U pa3BUTHE 3BOJIOIMOHHBIX MTPEJICTaBICHUI B OMOJIOTUU

40 06.02 07.02 1 MeuiHCcKre OMOTEXHOJIOTHH https://m.edsoo.ru/7f413368

41 10.02 10.02 1 DBomonnonnas Teopus Y. /lapsuna http://school-collection.edu.ru/).

42 | 13.02 14.02 1 JIBOKYIIIME CHITBI SBOJIFOIIMHU BHIOB 110 Y. JlapBuHy http://ebio.ru/

43 17.02 17.02 1 Bopsba 3a cymecrtBoBaHuWe, ecTecTBeHHBIM U | http://bio.1september.ru/urok/
HCKYCCTBEHHBIN OTOOD

18 MukposBoJIOIUA U €€ pe3yabTaThl

44 | 20.02 21.02 1 DopMHpPOBaHNE CHHTETUYECKON TEOPUH IBOITIOLIUU http://bio.1september.ru/urok/

45 24.02 24.02 1 DTtarnkl 3BOJIOIMOHHOTO Mpoliecca: MuKposBostoius | http://school-collection.edu.ru/).
Y MaKpOABOJIIOIUS

46 27.02 28.02 1 [Momynsimyst — deMeHTapHasl SJMHNLA YBOJIIOLUN http://ebio.ru/

47 03.03 03.03 1 3akoH reHerudyeckoro paBHoBecus k. Xapmau, B. | http://bio.1september.ru/urok/
BaitnGepra. JlaGoparopnas pabora «BbisiBieHuE
U3MEHYMBOCTH Y 0COOCH OJHOTO BHJIA»

48 06.03 07.03 1 DneMeHTapHbIe (HPaKTOPBI IBOJTOIMH http://djvu-inf.narod.ru/

49 10.03 10.03 1 Dddexkr  ochoBarenms.  Dddexr  OyreutouHoro | http:/biology.ru/index.php
TOPJIBIIIKA

50 13.03 14.03 1 Murpauuu. V3onsauun nonynsiuuid: reorpadudeckasi, | bubnuoreka
OunoJsiormuecKas ITOK https://m.edsoo.ru/7f413368

51 17.03 17.03 1 EcrectBennslii oTOOp — Hampasistomuii  ¢akrop | http://school-collection.edu.ru/).
9BOJIFOLIUU

52 20.03 21.03 1 [TosoBoit 060D http://ebio.ru/



https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525584861&usg=AOvVaw3UQfIg_Gp58wo3Ii9aicbE
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525585114&usg=AOvVaw0paa6nDP1qc8qY6P2VKQJG
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525585349&usg=AOvVaw31xz8mnR6sgBZHWAtJ6BBh
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525585598&usg=AOvVaw1sNFpMgdebbRhESedkDlL-
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525585830&usg=AOvVaw1JcralAzHEvoXp4bYclsvk
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525586075&usg=AOvVaw0V064CEhDUN1EfaDu_M5aU
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525590332&usg=AOvVaw3xLCrVq9RoaTuFDhQK-gP_
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525590635&usg=AOvVaw1Dqwp6h5kK-t0OwMvzk8Kk
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525590965&usg=AOvVaw1zGoQMw6gGky8uaPnbqmlS
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525591404&usg=AOvVaw1tHDYlXFbJgladDr26w5MQ
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525804561&usg=AOvVaw1bSOuxGXZWKzYZ0Yj26rTw
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525803704&usg=AOvVaw1sme3hueoHQiiA3zuuINKQ
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525804086&usg=AOvVaw2YtT0Co-0QtXfeKIPkeYgS
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525804561&usg=AOvVaw1bSOuxGXZWKzYZ0Yj26rTw
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525804920&usg=AOvVaw1WVMTbG7oWntPoJlthc8pv
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525805243&usg=AOvVaw2uAxbQ3w8ysYbaDiu1UOrq
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525803240&usg=AOvVaw1BWsftdoIyX1H-94OSsCbk
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525803704&usg=AOvVaw1sme3hueoHQiiA3zuuINKQ
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525804086&usg=AOvVaw2YtT0Co-0QtXfeKIPkeYgS

53 | 31.03 31.03 1 ITprcnocoOIeHHOCTh OpPraHM3MOB Kak pesynbTar | https://m.edsoo.ru/7f413368
MuKpo3Bomtonuu. Jlaboparopuas padota «M3ydeHue
apoMop}030B W WAMOQMANTAIMK Yy pPACTCHUU U
YKUBOTHBIX)
54 | 03.04 04.03 1 IMpumepsr  mpucmocobneHuit y  opranm3moB: | http://school-collection.edu.ru/).
Mopdooruueckue, (bu3noIOTHYECKHE,
OnmoxuMuueckue, TmoBenaeHUYeckue. JlaboparopHas
pabora «[IpucrmocobneHuss OpraHu3MoB H  UX
OTHOCHUTEJIbHAS 11E1eCO00Pa3HOCThY
55 07.04 07.04 1 Bun, ero kpurepuum u cTpykrypa. Jlaboparopuas | http://ebio.ru/
pabora «CpaBHEHHE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHIO»
56 10.04 11.04 1 CtpykTypa BHJIa http://bio.1september.ru/urok/
57 14.04 14.04 1 ButooOpa3oBanue Kak pe3ysIbTaT MUKPOIBOJIOINU http://djvu-inf.narod.ru/
58 17.04 18.04 1 CBs13b MUKPO3BOJIIOLUH U SITUAEMHOIOT U
19 MaxkponsBotonus U €€ pe3yabTaThl
59 21.04 21.04 1 KouTtpoasHnast padora mo teme «Muxpossosmromus | http://school-collection.edu.ru/).
U eé pe3yJabTaTb»
60 24.04 25.04 1 Makpossosrorus.  [lageonronornyeckne Metozsl | http://ebio.ru/
u3ydeHus dBoytonuu. buoreorpaduyeckne MeTOmbI
U3YUYCHHSI SBOJTIOLIUU
61 28.04 28.04 1 OMOpHoIorHIecKre u cpaBuuTensHO- | http://bio.1september.ru/urok/
MOP(HOJIOTHUECKUE METO bl U3YYCHHUS DBOJOIIH
62 05.05 06.05 1 MosekynsipHo-reHeThudeckue, Ouoxumudeckue u | http://djvu-inf.narod.ru/
MaTeMaTUYECKUE METO bl U3YUEHHSI SBOJIIOIIUU
63 12.05 12.05 1 OO011He 3aKOHOMEPHOCTH BOJIOIUH http://biology.ru/index.php
64 15.05 16.05 1 AnantuBHas paauanus. HepaBHOMEpPHOCTb TEMITOB
SBOJIIOLIUU https://m.edso0.ru/7f4136
65 19.05 19.05 1 KonTposbHas padora no teme «MaKpo3BOJIOLIUA
U ee Pe3yJIbTaThI»
66 22.05 23.05 1 O6o6menne mo Teme «MakposBomromus u eé

pE3yabTaThD»
[loxgBeneHue UTOroBs roja
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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yuebnomy mpeamety "buonorus" (manee - Ouosorus) Ha ypoBHE CPEIHETrO
obmiero obpazoBanus pa3paboraHa Ha ocHOBe DenepanbHOro 3aKoHa OT 29.12.2012 Ne 273-03
«0O06 obpazoBanuu B Poccuiickoit @enepanun», @PI'OC COO, Konnenuuu npenogaBanus y4eOHOTO
npeamera «bHooTHs» U OCHOBHBIX TOJIOKEHUH (eepatbHOi pabodeli mporpaMMbl BOCTIUTAHHSL.

VYyeOnniii npeamer «buosorus» SABISIETCS OJHUM W3 KOMIIOHEHTOB MPEIMETHOW 00JIacTH
«EctectBenHo-Hayunbie mpenmete». CormacHo mnonoxerusM PI'OC COO cpemnero oOmiero
yueOHbIe MpEeaMEeThl, M3y4aeMble Ha OCHOBHOTO 0O0Imero o0pa3oBaHUs, SIBISIOTCS CHOCOOOM
muddepeHnuanuu oOydeHus: Ha YPOBHE CpeIHero odmiero oopasoBanus. B To jxe Bpemsi KaxIblit
W3 OTUX Y4YEOHBIX TMPEIMETOB JOJKEH OBITh OPHEHTHPOBAH Ha TMPHOPUTETHOE pPEIICHUE
00pa3oBaTeNIbHBIX, BOCIHUTATEIbHBIX M Pa3BUBAIOIIUX 33]a4, CBS3aHHBIX C TpodopueHTaruen
00yJarommxcsi ¥ CTUMYJIUPOBAHMEM HHTEpeca K KOHKPETHOW OOJacTH HAydyHOTO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEN, METUITMHOM, SKOJIOTUEH, TICUXOJIOTHEN, CIOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma no yuebHOMy mpenmery "buonorus" na€r mpeacrtaBieHue O LENM M 3a7adax
n3ydeHus yaeOHoro mpeamera «bronorus» Ha cpeqHeM o0IeM YpoBHE, ONPEIeIsieT 00s3aTeIbHOe
(MHBapMaHTHOE) TPEAMETHOE COJIEpKAHHWEe, €ro CTPYKTYpHPOBaHUE TI0 pa3JieaM W TeMaM,
pacripenielieHie 1Mo KjlaccaM, peKOMEHYeT MOCeI0BaTeIbHOCTh N3yYeHHs y4eOHOTO MaTepuala ¢
YI€TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO MpOoIiecca, BO3PACTHBIX
ocobeHHocTel oOydaromuxcs. B mporpaMmme no 610J0ruy peann3oBaH NPUHIUI IPEEMCTBEHHOCTH
C U3y4YeHHEeM OWOJIOTHM Ha YypPOBHE OCHOBHOTO 0OIIero ooOpazoBaHus, Onarojaps ueMmy
IIPOCMATPUBAETCS HANpaBJIEHHOCTh Ha IOCIEYIOUlee pa3BUTHE OHOJIOTMYECKUX 3HAHMUH,
OpUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, KOJIOTMUYECKOIO
MBIIIUIEHUS, IPECTABICHUI O 3/I0pOBOM 00pa3e *KU3HU, Ha BOCIIUTaHHE OEPEKHOI0 OTHOIIEHUS K
OKpYXaloled MpUpoJHON cpere. B mporpamme mo OHOJIOTHHM TakXke IMOKa3aHbl BO3MOXKHOCTH
yaeObHoro mpeamera «buosorms» B peanmmzanuu TtpeboBanuit ®I'OC COO kx mIaHUpPyEeMbIM
JMYHOCTHBIM, METalpeAMETHbIM M MpPEIMETHbIM pe3ylbTaTaM 0O0ydeHUs U B (HOPMHUPOBAHUU
OCHOBHBIX BHMJOB Y4eOHO-TIO3HABATEIbHOW JESITEIbHOCTH OOYYaIOIIMXCS 10 OCBOEHUIO
coJiepKaHUs OMOJIOrNYECKOro 00pa3oBaHusl Ha YPOBHE CPEHEro oOI1ero oopa3oBaHusl.

VYuebublil npenmer «buosnorus» Ha ypoBHE CpeAHEro oOmero o0pa3oBaHMs 3aBepLIAET
Ouosornyeckoe oOpa3zoBaHHE B ILKOJE U OPUEHTHPOBAH HAa pacIIMpEeHuEe W yriiyOleHue 3HaHUH
oOyyaromuxcs o )KMBOM MPUPOJE, OCHOBAX MOJIEKYJISIPHOM M KJIETOYHON OMOJIOIMH, 3MOPUOJIOTHH
1 OMOJIOTUH Pa3BUTHSL, TEHETHKH, CEJIEKLIUU, OMOTEXHOJIOTUH, IBOJIOLMOHHOIO YYEHHUS U SKOJIOTHH.

OCHOBY €ro cojep)kaHusi COCTaBJISIET CUCTeMa OMOJOIMYECKMX 3HAHHM, MOJIyYEHHBIX IPH
U3yYeHHH OOYy4aroIMMUCS COOTBETCTBYIOIIMX CHUCTEMATHUYECKUX Pa3/IeloB OMOJIOTMU HAa YpPOBHE
OCHOBHOro oomiero o6OpasoBanus, B 10—12 kiaccax 3TM 3HaHUS NOJy4aroT pa3ButTHe. Tak,
paciupeHsl U yriayOsieHbl OMOJIOTHYECKUE 3HAHUS O PacTEHUsX, KUBOTHBIX, Iprlax, OakTepusx,
OpraHu3Me 4YeJoBeKa, OOLIMX 3aKOHOMEPHOCTAX  JKM3HM, JONOJHHUTEIbHO  BKIIIOYEHBI
OMOJIOTHYECKHE CBEJICHHs IPUKIIAJHOTO U IMOMCKOBOIO XapaKTepa, KOTOPbIe MOKHO HCIOJIb30BaTh
KaKk OpHEHTUpPBHl s TOCHeayromero BblOOpa mnpodeccud. Bo3MokHa Takke MHTErpaunus
OMOJIOTUYECKUX 3HAHUH C COOTBETCTBYIOLUIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYarOIIUMUCS IpH
U3yYeHUH (PU3MKH, XUMUH, reorpapuu U MaTeMaTHKH.

CrpykTypa mnporpamMmbl Mo y4yeOHoMy mnpeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBII U ABOJOIMOHHBIHN MOAX0/Ibl K U3yYEHHIO OMOJIOTHH.

Henp nzyuenust yue6Horo npeamera «buonorus»— opnajgeHne oOydJarolMMUCs 3HAHUSIMU O
CTPYKTYpHO-(DYHKIIMOHAIILHOM OpraHu3aliy >KMBBIX CHUCTEM pa3HOr0 paHra M MpHOOpeTeHne
YMEHUI HCMOJIb30BaTh 3TH 3HaHUS B (OPMHPOBAHMU HMHTEpeca K ONpeAeiEHHOM obaacTtu
npoeccuOHaNBbHON JeATeNbHOCTH, CBA3aHHON ¢ OMOJIOTHEH, WM K BBIOOPY y4eOHOTo 3aBeIeHUS
JUISL TIPOIOJIKEHUsI OMOJIOTHYECKOTo 00pa30BaHuUsl.



JocTmxkeHne 1enu u3ydeHus: yueOHoro mpeamera «buosorus» obecrequBaeTcsi pelieHueM
CIIEIYIOIINX 3a/1ay:

OCBOCHHE 0OYUYAIOIUMUCS CUCTEMBbI OMOJIOTUYECKHX 3HAHUN: 00 OCHOBHBIX OMOJIOTHUECKUX
TEOPUSAX, KOHIEMIUAX, THUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U TMpaBUiIaX, COCTABJISIONINX
COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KaPTHHY MUPA; O CTPOCHUH, MHOTO00Opa3uu M 0COOCHHOCTSIX
OMOJIOTMYECKUX CUCTeM (KJIIeTKa, OpraHW3M, MOMYJISAIHs, BHUA, OHOTEOIeHO3, Omocdepa); o
BBIJAFOIIHUXCSI OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

03HAKOMJICHHE 00YYaIONIUXCs ¢ METOJAAMHM TIO3HAHUS KUBOU MPUPOIBI: UCCIICIOBATEIbCKIMHE
METOJJaMHi OWOJIOTUYECKUX HAayK (MOJIGKYISIPHON M KICTOYHOW OHWOJOTHH, SMOPHOJIOTHU U
OMOJIOTMM Pa3BUTHUS, TCHETUKH U CEJCKIUU, OMOTEXHOJOTMH ¥ CHHTETHYECKOW OHOJIOruw,
MAJICOHTOJIOTUH, DKOJIOTUH); METOJIaMU  CaMOCTOSITCILHOTO  TPOBEICHUS  OHOJOTHYECKUX
uccneaoBaHud B jabopatopud W B mpupone (HaOmoneHue, H3MEpPeHHe, OSKCIEPUMEHT,
MO/IETUPOBAHUE);

OBJIaJICHUE OOYYAIOIMIUMHUCS YMEHHUSMHU: CaMOCTOSITEIIBHO HAXOJUTh, AaHAIM3UPOBATH H
WCI0JIb30BaTh OMOJIOTHYECKYIO HWH()OPMAIIHIO; TOJIB30BAThCS OMOJOTMYECKOW TEPMHHOJIOTHEH W
CUMBOJIMKOM; YCTAaHABIMBATE CBS3h MEXK]y Pa3BUTHEM OMOJIOTHH U COIMAIbHO-3KOHOMUYECKHMHU H
IKOJIOTHYECKUMH IMPOoOIeMaMH YeJIOBEUYECTBA; OIEHUBAThH IMOCIEACTBUS CBOCH ICSITEILHOCTH II0
OTHOIICHHIO K OKpYKalIeH TPHPOJHON cpele, COOCTBEHHOMY 3JIOPOBBIO M 370POBBIO
OKPY)KaIOIIUX JItoJIel; OOOCHOBBIBaTH W COOMIONATh MeEpbl MNPO(HUIAKTUKH HH(EKIIMOHHBIX
3a00J7€BaHNA, TMpaBWia TOBEIECHUS B TPHUPOJE U OOecredeHHus Oe30MacHOCTH COOCTBEHHOM
KU3ZHEJCATCIILHOCTH B UYPE3BBIYAWHBIX CHUTYAI[UAX IPUPOJHOTO M TEXHOTEHHOTO XapaKTepa;
XapaKTepU30BaTh COBPEMEHHBIC HAYYHBIE OTKPHITHS B 00J1aCTH OHOJIOTHU;

pa3BUTHE y OOYYAIOIIMXCS MHTEJUIEKTYaIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIOIIUMUCS OTKPHITHSIMM W COBPEMEHHBIMH HCCJIEIOBAaHUSIMU B OHOJIOTHH,
pelaeMbpIMu €10 MpoOieMaMH, METOJO0JIOTHEH OHOJIOTMYECKOTO HCCIEI0BaHUsA, MPOBEACHUS
OKCMEPUMEHTAJbHBIX  HMCCIEAOBAHMM, pelIeHHs OHOJIOTMYECKHX  3aJady, MOJEIMPOBAHUS
OMOJIOTHYECKHX 0OBEKTOB U MPOIIECCOB;

BOCIIUTaHHE y OOydYalolIUXCS LIEHHOCTHOTO OTHOIIEHUS K >KUBOW MPUPOJE B LEIOM M K
OTIEeNbHBIM €€ oObeKTaM |  sBICHUSM; (QOPMHUPOBAHUE OSKOJOTMYECKOM, T'€HEeTHYECKOM
IrPaMOTHOCTH, OOIIel KyJIbTypbl MOBEAEHUS B MPHUPOJE; HHTETPAlM €CTECTBEHHO-HAYYHBIX
3HAHWI;

npruoOpereHne 00yYaloIMMUCA KOMIIETEHTHOCTH B PALMOHAIBHOM HPHUPOIONOIB30BAHUU
(coOnroeHue nmpaBui NOBEICHUSI B IPUPOJIE, OXPaHbl BUIOB, SKOCUCTEM, Onocdepbl), COXpaHEHUN
COOCTBEHHOTO 3JI0pPOBbS M 3JI0POBbS OKpYKAIOWIUX JroAeH (coOmoneHuss mep NpodUIaKTHKU
3a0osieBaHMii, oOecrieueHue O€30MaCHOCTU >KU3HEAEATEIbHOCTH B YPE3BBIYAMHBIX CUTYAIUSX
MPUPOJHOTO U TEXHOT'CHHOIO XapaKTepa) Ha OCHOBE HCIIOJIb30BaHUS OMOJIOTUYECKUX 3HAHUH U
YMEHHUI B MOBCEAHEBHOM KU3HU;

CO37aHME YCJIOBUM s OCO3HAaHHOTO BbIOOpa OOYYAIONIMMUCS  HHAWBHUIYaJbHOU
0o0pa3oBaTeNIbHOM  TPaeKTOpHUM, CIOCOOCTBYIOLIEH  MOCHeAyromeMy MnpodecCuOHaTbHOMY
CaMOOIIPEeICIICHHUIO, B COOTBETCTBUU C UHIUBUIYaTbHBIMU HHTEPECAMH U MOTPEOHOCTSAMHU PETHOHA.

OO1ee 4KMcI0 YacoB, OTBEACHHBIX Ha M3YyYEHHE OUOJIOTMM CpPEaHEro o0Iiiero oopazoBaHus,
coctaBisieT B 12 kimacce — 34 gaca (1 yac B Heziemo).






COJEPKAHUE OBYYEHUA

12 KUIACC
1 Ilpoucxo:kaeHue 4YejoBeka. Bo3HMKHOBEHME M pa3BUTHE XU3HUM Ha 3emue. Ilosoxkenue

yeyloBeka B cucteme xuBoro mupa. [lpenku uyenoseka. IlepBeie mpeacraBurenu poga HOmMO.
[losiBneHue uenoBeka pasyMHOTro. MuHu mpoekT «Mos Teopusi MPOUCXOKACHUS UEIOBEKA.
@DakTOphl SBOJIIOIMH YEJIOBEKA. DBOIIOLUS COBPEMEHHOTO YEJIOBEKA.

2 Opranu3Mbl H OKpY:Kaomasi cpeaa. B3anMmooTHomenune opranusma u cpeasl. Iomymsimun B
9KOCHCTEME. ODKOJIOrMueckas HHIIA U MEXKBHUJIOBbIe OTHOLIEHHS. COOOLIECTBO M IKOCHCTEMBI.
Coo0IIecTBO M IKOCHUCTEMBI. DKOCHUCTEMa YCTPOMCTBO M JMHAMHKA. BHOIEHO3 M OMOTreoIneHo3
9KOCUCTEMBbl. BiusHue uyenoBeka Ha »HKocucreMy. MuHM — mnpoekT «Co3laHue HOBOIO
cooO1iecTBay». JKuBble BelecTBa 1 OMOre0OXMMUYECKHE KPYTOBOPOTHI B Grocdepe.

3 Buocdepa. buochepa m Omombl. JKuBoe BemeCTBO W OHMOTCOXMMHYECKHE KPYrOBOPOTHI B
o6uocpepe. buochepa u yenosex.

4 buoJiornyeckue 0CHOBbI 0XpaHbl MPUPOAbI. OxpaHa BUJIOB U NOMysAuil. OXpaHa SKOCUCTEM.
buomornueckuiit MOHUTOPUHT



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MU HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYJarOIUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS TPOTPaMMbl 110 OHOJIOTHH BBIICICHBI
CJIETYIOIINE COCTABIISIONINE: OCO3HAHNE 00yJaIONTUMUCS POCCHICKON TPaTaHCKON UIACHTUYHOCTH
— TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIEIICHUIO, HATUYUe MOMUBAYUU K
o0y4eHHI0 OMOJIOTHH, YeleHanpasieHHoe passumiue BHYTPCHHUX yOeXKICHUH JTMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH U UCTOPUYECKUX TPATUIIMN Pa3BUTHS OMOJIOTUUECKOTO 3HAHUS, 20MOBHOCHb
u cnocobnHocms OOyJalOIINXCS PYKOBOJICTBOBAaTbCSI B CBOEH  JEATENIBHOCTH  I[€EHHOCTHO-
CMBICJIOBBIMA ~ YCTAaHOBKaMH, TPUCYIIUMHU CHCTEME OHOJOTHYECKOTO OOpa30BaHUs, Haluyue
npagoCco3HAaHUs SKOJIOTUUECKON KYIbTYPbl, CHOCOOHOCMU cMasumy 1IN U CTPOUTh >KU3HEHHBIE
IIJIaHBI.

JIn4HoCcTHEBIE pPE3YIbTAaThl OCBOCHUS NPOTpaMMbI I10 OHoI0rNu AJOCTUTAKOTCA B €AWHCTBC
y‘-Ie6HOI\/’I W BOCIUTATEILHOU ACATCIIBHOCTH B COOTBCTCTBHUU C TpaAUIHOHHBIMUA pOCCI/IfICKPIMI/I
COOUOKYJIBbTYPHBIMH, HUCTOPUYCCKUMHU H AYXOBHO-HPABCTBCHHBIMHU HCHHOCTAMH, NPHUHATBIMU B
o01ecTBe mMpaBWJIaMH W HOPMaMH TIOBEJCHUS W CHOCOOCTBYIOT IIpoIleccaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUA W CaAMOPA3BUTHA, PA3BUTHA BHYTpeHHeﬁ Mo3nuMu JTUMYHOCTH, MAaTPHUOTH3Ma H
YBaXXEHUsA K 3aKOHY WM IIPaBOIOPAAKY, YEIOBEKY TpPyla M CTaplIeMy ITOKOJIEHUIO, B3aUMHOI'O
YBaXXCHUA, 6epe>I<Horo OTHOIICHUA K KYJIbTYPHOMY HACJICAUIO U TpaJuIUsAM MHOTIOHAIIMOHAJIBHOT'O
Hapoja Poccuiickoit denepanunu, IpupoJIe U OKPYKaIOIIEH cpee.

JIn4HOCTHBIE PE3YyNbTaThl OCBOEHUS y4eOHOTO mpeamera «buosorus» AOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIuXxcsi PyKOBOJICTBOBAThCS CHOPMUPOBAHHOW BHYTPEHHEH
MO3UIINEH JIMYHOCTH, CUCTEMOU IIEHHOCTHBIX OPHUEHTAIINN, TMTO3UTUBHBIX BHYTPEHHUX YOCKIIECHUH,
COOTBETCTBYIOIIUX TPATUIIUOHHBIM LIEHHOCTSM POCCHICKOT0 00OIIeCTBa, paclIMpeHne KU3HEHHOTO
OTIbITa M OMBITA JESITEILHOCTU B IMPOLIECCE peau3allid OCHOBHBIX HANpPaBJIE€HUI BOCIUTATEIBHOMN
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaskIaHCKOro0 BOCHUTAHMA:

chOpPMUPOBAHHOCTh ~ TPAXKJIAHCKON  MO3UIMHU  OOydarollerocs Kak akKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHA POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IIpaB M OOsA3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOHW AEATEIHHOCTH MPHU CO3JaHUHM Y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ ONpENENATh COOCTBEHHYIO TO3MIIMIO 10 OTHOLIEHUIO K SBJICHUSAM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE YUYUTHIBATh B CBOMX JICUCTBUAX HEOOXOAUMMOCTh KOHCTPYKTHBHOTO B3aUMOICHCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMU [ICHHOCTSIMU M COIIMAIIBHBIM MOJI0KEHHEM;

TOTOBHOCTh K COTPYIHHYECTBY B TMPOILIECCE COBMECTHOTO BBHITIONHEHHS Y4YEOHBIX,
MO3HABATEIBHBIX U UCCIIENOBATENbCKUX 3a/]a4, YBAKUTEIHHOTO OTHOIIECHHS] K MHEHHUIO ONITIOHEHTOB
MIpH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTApHOMN U BOJOHTEPCKON NESTENbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCUHCKON Tpa)AaHCKOW HWIACHTUYHOCTH, MAaTPHUOTU3MA, YBAKEHUS K
CBOEMY HapoOJy, YyBCTBa OTBETCTBEHHOCTH Tepea PoanHoM, ropaocTu 3a cBoil kpaii, cBoto Poauny,
CBOMH $13bIK U KYJBTYPY, IPOLLIOE U HACTOSIIEe MHOTOHAIIMOHAJIBHOTO HapoJia Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJTHOMY HACIIEIUIO U MaMSATHUKAM IPUPObI, TOCTHKEHUSAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;



CIIOCOOHOCTh OIICHUBATh BKJIAJ] POCCUUCKUX YYEHBIX B CTAHOBIICHUE U pa3BUTHE OMOJIOTHUH,
MOHUMAHW 3HAYCHHUS OWOJIOTMM B TIO3HAHWHM 3aKOHOB TIPUPOJBI, B JKU3HU 4YEIIOBEKAa H
COBPEMEHHOTO 00IIeCTBA;

uaeiHass yOeKIEHHOCTh, TOTOBHOCTh K CIIY’KeHHUIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYCCKOTO ITOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIUIO M MPHHUMATH OCO3HAHHBIC PEIICHHS, OPUCHTHPYSCH Ha
MOPaJILHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULMAMHU Hapoa0oB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETHYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTETHKY OBbITa, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOMIECTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKE YMOIIHOHAIBHOTO BO3ICHCTBHS XKUBOM MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXCHHIO B PAa3HBIX BHAAX HMCKYCCTBA, CTPEMJICHHUE IPOSIBIIATH
KayecTBa TBOPUYCCKOW JIMIHOCTH,

5) ¢pusznyeckoro BOCIIUTaHHUS,  (GOPMHUPOBAHUSA KYJbTYPbl  370POBbSI u
IMOLMOHAJIBLHOTO (JI1aronoay4us:

MMOHMMAaHHWE U pean3aliusl 3I0pOBOTO W Oe30macHOro oOpasza KU3HU (3I0pOBOE MUTAHUE,
COOJTIOZICHHE TUTHMEHWYCCKUX TPAaBHJI U HOPM, COAJIAaHCUPOBAHHBIM PEXHUM 3aHATHH W OTJbIXa,
perynspHas gu3ndeckas akTUBHOCTb), OEpeKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (pM3UUECKOMY U TICHXHYECKOMY 3710POBBIO;

MOHMMAaHWE I[IEHHOCTH TPaBUJI HWHAMBUAYAJILHOTO U KOJUIEKTMBHOTO O€301acHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIKX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIIEACTBUI M HENpPUATUS BPEIHBIX NPUBBIYEK (YMOTpeOJCHUsS alKOroJs,
HapKOTUKOB, KypeHHUS);

6) Tpy10BOro BOCIIUTAHHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

FOTOBHOCTb K aKTUBHOW JIEATEILHOCTH TEXHOJOTUYECKOW U COLMAILHOM HAIlpaBJICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSTEIHHO BBIMOIHSITH TAKyIO A€ATEIbHOCTD;

HMHTEpEC K pa3au4HbIM cdepaM NpodecCHOHATBHON AeATeIbHOCTH, YMEHHE COBEpIIAaTh
OCO3HAHHBII BbIOOp Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHbBIE TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHI0O M CaMOOOpPa30BaHHMIO HA MPOTSHKEHUM BCeil
KU3HU;

7) 3K0JIOTHYECKOT0 BOCIUTAHHUS:

9KOJIOTHYECKU 11eJ1IecO00pa3HOe OTHOIIEHHE K MPHUPOJE KaK MCTOUHUKY JKU3HHU Ha 3emiie,
OCHOBE €€ CyILIeCTBOBAHUS;

MOBBIIICHUE YPOBHSI JKOJOTMYECKOW KyIbTYphl: MPUOOpPETEHHE OIbITAa IUIAHUPOBAHUS
MOCTYIKOB U OLIEHKH WX BO3MOXKHBIX TIOCTIEICTBUM JJIs1 OKPYKAIOIIEH Cpebl;

OCO3HaHHKE TTI00aIHHOTO XapaKTepa SKOJIOTHIYECKUX MPOOIeM U MyTel UX pelIeHHUs,;

CIOCOOHOCTh MCMOJB30BaTh MpUoOpeTaeMble MpU U3YUYEHUU OMOJOTHH 3HAHUS M YMEHHS
MpU peIIeHuu MpoOJeM, CBSA3aHHBIX C pPAIMOHATBHBIM MPUPOIOINONIB30BaHUEM (COOIIOACHUE
MIpaBWJI MOBEJICHUSI B IPUPO/JIe, HAMPABIEHHBIX HA COXpAaHEHHE PaBHOBECHS B SKOCUCTEMAX, OXPaHy
BUJIOB, DKOCUCTEM, Ouocdepsl);

AKTUBHOE HETPHUITHE JACWUCTBUN, MPUHOCAIIUX BpPEI OKPYXKAIOIIeH MpUpPOJHOIN cpene,
YMEHHE MPOTHO3UPOBATh HEOIATOMPUATHBIE JKOJOTUYECKUE TOCIEACTBUS MPEIPHHIMASMbIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJIW4Mle PAa3BUTOTO JKOJOTUYECKOTO MBIIUICHUS, AKOJOTHMYECKON KYIbTYpBI, OIBITA
NESITeNLHOCTH ~ DKOJIOTMYECKOW  HamNpaBlIEHHOCTH, YMEHHUS  PYKOBOACTBOBAThCS HMH B



[I03HABATEIbHOW, KOMMYHHUKaTUBHOM M COLMAIBHOM IIPAKTUKE, TOTOBHOCTHM K YYacTHIO B
IIPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HAIIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHONW NPAaKTUKH, OCHOBAHHOTO HA JUAJIOTE KYJIbTYP, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MHUDPE;

COBEPUICHCTBOBAHUE SI3IKOBOM M YMTATEIbCKOM KYJIbTYPBI KaK CpeJICTBA B3aUMOJICHCTBUS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHue crenuuKkd OHOJOTUM KaK HayKH, OCO3HaHUs €€ pojau B (OPMUPOBAHUU
PalMOHAIBbHOTO HAYYHOI'O MBILIUIEHUS, CO3JaHUM LIEJIOCTHOTO IPEACTaBICHUS 00 OKpYyXKaroLeM
MHUpE KaK O €IMHCTBE MPUPO/Ibl, YEIOBEKA U OOIIECTBA, B IO3HAHUU NIPUPOJAHBIX 3aKOHOMEPHOCTEN
U peleHu: NpooIeM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OHOJIOTUU JJIsi COBPEMEHHOW LMBUIM3ALMU: OOeCTIeueHUs
HOBOTO YpPOBHSI DPa3BUTHS MEIUIMHBI, CO3/IaHUE IEPCHEKTUBHBIX OMOTEXHOJIOTHUH, CIIOCOOHBIX
pelarbk pecypcHble MpoOJeMbl pa3BUTHSI YEIOBEUECTBA, MOMCKA IyTEH BbIXOJA U3 TJI00AJIbHBIX
9KOJIOTMUECKUX MpoOieM U obecrieueHus: nepexoja K yCTOMYMBOMY pPa3BUTHIO, PallMOHAIBHOMY
WCI0JIb30BAHUIO MTPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHWOJIOTMYECKUX 3HAHUN B IEJNAX MOBBIIMICHUS 00Ien
KYJIbTypbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOW 4dYacTh (yHKIIMOHAIBHOMN
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3y4yeHUH ONOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJb30BaTh IOJIydaeéMble 3HAHUS U1 aHajdu3a W OOBACHEHUs SBIICHUI
OKPY)KAIOILIEr0 MHpa M MPOUCXOJAUNIMX B HEM U3MEHEHHUI, yMEHHE JielaTh OOOCHOBaHHBIE
3aKJIIOYEHUS Ha OCHOBE HAyYHbIX (AKTOB M HUMEIOIIMXCA JAHHBIX C LEJIbI0 IOIy4eHMs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENIBHO HCIIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS JJIS  pELIeHHs
Ipo0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUsX;

OCO3HAHME IICHHOCTH HAYYHOM IEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIIATH INPOCKTHYIO U
HCCIIEIOBATENIBCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEepbIBHOMY OOpa30BaHMIO M €aMOOOpa3OBaHHUIO, K
aKTUBHOMY IIOJYYEHHUIO HOBBIX 3HaHUM 10 OHOJOIMH B COOTBETCTBMM C JKU3HEHHBIMU
MOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3ylIbTaThl OCBOCHUSI y4eOHOTro mpeaMera «buosiorus» BKIIOYAIOT: 3HAYMMbIE
s (HOPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIIMXCS MEXKIUCIUILUIMHAPHBIE (MEXKIIpeIMETHBIC)
oOlIeHayYHbIE MOHATHS, OTPAXAIOIIME IIEIOCTHOCTh HAay4yHOM KApTUHBI MHpa U cleuuuky
METO/IOB TO3HAHHUS, MHCIOJb3yeMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, OSHEPrus, SIBJICHUE,
MpOLIeCC, CHUCTeMa, Hay4yHbli (DaKkT, NPUHLHUI, THUINOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHf,
UccleIoBaHue, HaONIOJIeHWe, W3MEpPEHHUE, SKCIEPUMEHT U JApYyrue);yHuBepcalbHble YyueOHbIE

JencTBus (HOBH&B&TGJ’IBHHC, KOMMYHHUKAaTUBHBLIC, perJIHTI/IBHBIe), 06CCHe‘lI/IBaI-OH_II/Ie
(bOpMHpOBaHHe (bYHKI_II/IOHaHBHOﬁ T'paMOTHOCTH U COLIMAJIbHOM KOMIIETEHITUH O6y‘laI-OI_I_II/IXC$I;
CIIOCOOHOCTH 06y11a101111/1xc;1 HCIIOJIb30BaTh OCBOCHHBIC MCKIUCHUIITIMHAPHEIC,

MHPOBO33PCHUYCCKHUEC 3HAHUA W YHHBCPCAJILHBIC y‘{e6HLIe JENCTBUS B MO3HABAaTEIbHOU H
COIIMATBHOM IMPpaKTHUKE.

B pesynbrare u3yyeHus OHOJOTMM Ha YpPOBHE CpeaHero oomiero oOpa3oBaHuA Yy
oOyyaromierocsi OynyT chopMUpOBaHbBI TO3HABaTEIbHbIE YHUBEpCAIbHbIE YueOHBIE AEHCTBUS,
KOMMYHHUKaTHBHbIEC YHUBEpCallbHbIe ydeOHbIe JIEHCTBUS, PETYIATUBHbBIE YHUBEpCAJIbHbIE YUeOHbIE
JEVCTBYSI, COBMECTHAS 1€ATEIBHOCTD.



MetanpeaMeTHbIe pPe3yNbTaThl OCBOCHHS IMPOTPaMMBI CpPEIHEro oOmero oOpa3oBaHUS
JOJIKHBI OTPaXKaTh:

Ogy1ajeHHe YHMBEPCAJIBbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a30Bble JorUYecKue JeliCTBUS:

CaMOCTOSTENIbHO (DOPMYIHPOBATh W AaKTyaJH3WPOBaTh MpOoOJIeMy, paccMaTpuBaTh e¢
BCECTOPOHHE;

HCII0JIb30BATh IPU OCBOEHUH 3HAHUNM IMPUEMBI JIOTMYECKOIO MBILIUICHUS (aHaJIu3a, CUHTE3a,
CpaBHCHHS, KiacCupuKanuu, OOOOIICHHS), pPACKPhIBATh CMBICT OWOJIOTHYECKUX TOHSATUI
(BBLIENATH UX XapaKTEepHbIE IPU3HAKU, YCTAaHABIMBATh CBSA3U C IPYTUMU HOHSATUSMU);

ONpENENATh LENH JEATENbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX JIOCTHKEHUS,
COOTHOCHUTH PE3YyJIbTAThI AEATEILHOCTHU C MOCTABICHHBIMU LIENISMU;

WCII0JIb30BaTh OMOJIOTMYECKHE MOHATHS JUIsl OOBACHEHUsSI (PAKTOB M SBICHUHN >KUBOM
MIPUPO/IBI;

CTPOUTH JIOTHYECKHE PACCYKACHUS (MHAYKTUBHBIE, J€TyKTUBHBIE, 110 aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B PACCMaTPUBAEMBIX SBJICHUSAX, (OPMYIHpOBaTh BBIBOABI U
3aKIIIOUEHUS;

MPUMEHSITh CXEMHO-MOJETbHBIE CPENICTBA Ui IMPEJICTaBICHUs CYIIECTBEHHBIX CBsI3ed M
OTHOIIIEHUH B HW3YYaeMBIX OHMOJIOTHYECKHMX OOBEKTaX, a TaKXKe MPOTUBOPEYHMH pPa3HOrO poja,
BBISIBJIEHHBIX B Pa3JIMYHbBIX WH(OOPMALMOHHBIX HCTOUHUKAX;

paspabaTeIBaTh IUIaH pelIeHUs MpoOIeMbl C YIETOM aHaIN3a UMEIOLIUXCS MaTepHAIbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OIEHMBaTh COOTBETCTBUE pPE3YJAbTATOB LEISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHSIX pPEaJbHOTO, BHUPTYaIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe MCCJIEA0BATEILCKHE el CTBHA:

BIIQJIETh HaBBIKAMU Yy4eOHO-UCCIIEIOBATENILCKON M TMPOEKTHON JAeATEIbHOCTH, HaBBIKAMH
paspelieHus MpoOieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOMCKY METOJOB
pElIeHUs MPAKTUUYECKHUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MMO3HAHUS;

WCIIOJIb30BAaTh pA3IUYHbIEe BUABI JESATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaly, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B Y4YE€OHBIX CHUTYyallMAX, B TOM YHUCIE MpU
CO3JaHUU YYEOHBIX U COLMAIIbHBIX MPOEKTOB;

(hopMHpOBaTh HAyYHBIM THUIl MBIIUICHUS, BIaJIeTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 337a4d B 0OpPA30BATENIBHOUN JEATENILHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITh [IPUUMHHO-CIICACTBEHHBIE CBSI3M M aKTYalIM3UpOBaTh 3a7adyy, BBIIBUTAThH
runoTesy e€ peueHus, HaX0AUTh apryMEHTHI Ui JI0Ka3aTeIbCTBAa CBOMX YTBEP:KACHUH, 3a/1aBaTh
rapaMeTpbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBATH MOJIYUEHHBIE B XOJI€ PELICHHUS 3314 Pe3ylbTaThl, KPUTUUECKH OLIEHUBAaTh
UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISTh IIEJICHANIPABICHHBIM TMOUCK TEpeHoca CPEACTB M CIOCOOOB JIEHCTBHUS B
podecCHOHANBHYIO CPEy;

yMeTh TEPEeHOCUTh 3HAaHUS B  TO3HABaTENbHYKD U  MpPaKTUYEeCKyro  olnactu
KU3ZHEACSITEIIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE HWJEH, NpeajaraTb OpPUTHHAIbHBIE MOJIXOJbl M PEILICHUs, CTABUTH
MpoOIeMBI U 3a/1a4H, JIOTYCKAIOIITUE allbTEPHATUBHBIE PEIICHHUS.



3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3IUYHBIX MCTOYHHMKAX HHPOpManuu (TeKcTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JIUTEepaType, OMOJOTUYECKUX CIIOBApSAX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0azax JaHHBIX, B VIHTepHeTe), aHAIM3UpPOBaTh HWH(POPMALMIO DPA3TUYHBIX BHIOB U (OpM
MPEJCTaBICHUS, KDUTUYECKU OLIEHUBATH €€ TI0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(dbopMynHpoBaTh 3ampockl M MPHUMEHSATh pa3IMYHBIE METOJIBI MpPU TIOMCKE H O0TOOpe
onosornyeckoit napopMaru, He0OXOIMMOH /ISl BRITIOJTHEHUS YIeOHBIX 3a1a4;

npuoOpeTaTh OMBIT HCIOJIB30BaHUA HH(POPMAIIOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIBTYpPY aKTUBHOTO HCIOJIH30BAHUS PA3JIMIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh ONTUMalbHYIO (GOpMy TpeAcTaBiIeHHS OMOJIIOTHYECKOM
nHpopManuu (CxeMbl, rpaduKu, TUarpaMMbl, TaOIHIbI, PUCYHKU U IPYTOE);

HCIOJIb30BAaTh HAy4YHBIM $3bIK B KauecTBE CpeJCTBAa INpu paboTe ¢ OHOJOrHYecKou
nHboOpManKeil: MPUMEHATh XUMHUYECKHe, (PHU3MYECKHe W MaTeMaTHYECKHEe 3HAKH U CHMBOJIBI,
dbopmynel, abOpeBUATYpy, HOMEHKIATYPY, HCIOJIB30BaTh U MpeoOpa3oBHIBATh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJIETh HAaBBIKAMHU PpACIO3HABAaHUS W 3amUTHl  MHpOpManuy, WHOHOPMAIMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OBJ]a}IeHI/Ie YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMUA ﬂeﬁCTBHﬂMH:

1) oduenne:

OCYIICCTBJIATE KOMMYHHUKAIIUU BO BCEX C(i)ean KU3HH, aKTUBHO Y4YaCTBOBAThb B JUAJIOIC
WIN JUCKYCCHH TI0 CYIIECTBY OOCYKJaeMO# TeMbl (YMEHHE 3aaBaTh BOIPOCHI, BBICKA3bIBAThH
CYXKACHHUA OTHOCHUTCIBHO BBITIOJTHCHUA Hpe)maraeMofz'I 3aaa4yd, YUYUTBIBATb HUHTCPECHI U
COTJIACOBAHHOCTD MO3UIM IPYTHX YIACTHUKOB AUATIOTA UITH AUCKYCCHH);

pacro3HaBaTh HeBepOATbHBIC CPECTBA OOIICHH S, IOHUMATh 3HAYCHHUE COIHAIBHBIX 3HAKOB,
HPEINOChUTOK BO3HUKHOBEHHS] KOH(IMKTHBIX CHUTYallHMd, YMETh CMSIT4aTh KOH(DJIUKTBI M BECTH
[IepPEroBOPBI;

BJIAJICTh DPA3NUYHBIMH CHOCOOAMH OOIICHUS M B3aUMOJCHCTBHS, MMOHHMATh HAMEPEHHS
APYTHX JHOJEH, MPOSBIATH YBaXHUTEIbHOE OTHOIICHHE K COOCCEIHHUKY M B KOPPEKTHOW (opme
(bopMyaHpOBaTH CBOM BO3PAIKCHHS;

pa3BEPHYTO M JIOTHYHO H3JaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAHHEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeIbHOCTD:

IIOHMMaTh M HCIOJIb30BaTh NPEUMYILECTBA KOMAHJHOW M HMHAMBUIYaJIbHON pabOThl NpH
peleHn OMOJIOrMYecKord MpobaeMbl, 0O0CHOBBIBATE HEOOXOIUMOCTh NMPUMEHEHUS T'PYNIIOBBIX
(dbopM B3aUMOJEHUCTBUS NPH PeIIEHUH yuyeOHOIl 3a1auu;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUH C y4y€TOM OOLIMX HHTEPECOB U
BO3MO’KHOCTEH Ka)KJ0ro 4ieHa KOJUIEKTUBA;

IPUHUMATh LEJIM COBMECTHOW JESTENbHOCTH, OPraHU30BbIBATH M KOOPAMHUPOBATH
JEeUCTBUS MO €€ JOCTUKEHUIO: COCTABJIATH IUIaH AEHCTBUH, paclpelesaTh pojau ¢ y4€TOM MHEHUH
YYaCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJAJia U KaXJ0T0 Y4aCTHHKA KOMaH/bl B 0OLIUI pe3yabTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

IpeaaraTb HOBBIE IPOEKTHI, OLICHMBAThb WAECH C IO3ULIUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATErMUYECKOE TIOBEJIEHUE B PpA3JIMYHBIX CHUTYyalHUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpakeHHE, ObITh HHUIIMATUBHBIM.

OgJajieHNe YHHBEPCATLHBIMU PEryJsITHBHBIMY 1€HCTBUSIMU:

1) camoopranu3amnusi:

UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS Ui BBISBJICHUS MPOOJEM W WX PpEIICHUS B
KU3HCHHBIX M YYCOHBIX CUTYaIUSX;



BBIOMpATh HAa OCHOBE OMOJIOTUYECKUX 3HAHWM 1IENEBbIE M CMBICIIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUAX M IIOCTYNKAaxX II0 OTHOLICHHUIO K >KMBOM IPUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYIIECTBJISTh TO3HABATENBHYIO JIEATENBbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHbIEC 33aJ]aull B 00pa30BaTEIbHON NESITEIBHOCTH M )KM3HEHHBIX
CUTYaLMsIX;

CaMOCTOSTENIBHO COCTABJIATh IIAH PELICHUs MPOOJIEeMBbl C y4ETOM HMMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIECHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO NpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEICHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CHoCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IMIMPOKOW IPYIUIMU B Pa3HBIX 00JacTIx
3HAHWUH, TOCTOSTHHO MOBBIIATh CBOM 00pa30BaTeNbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBLBIM CHUTyallUsdM, BHOCHUTHb KOPPEKTHUBBI B ACATCIBHOCTb, OLUCHHUBATH
COOTBETCTBHE PE3YJIBTATOB LIEIISIM;

BJIaJIETh HaBBIKAMH MO3HABATEJILHOMN peduieKCcUM KaKk OCO3HAHUS COBEPILIAEMBIX JEHCTBUN U
MBICJIIUTCIIBHBIX IMMPOLECCOB, UX PE3YIIBTATOB U OCHOBaHI/II\/'I, HCII0JIb30BaTh HpI/IéMI)I pe(l)J'IGKCI/II/I JIIsL
OIIEHKHU CUTYalllH, BEIOOPA BEPHOTO PEIICHNUS;

YMETHb OUCHHUBATH PUCKHU U CBOCBPCMCHHO NPUHUMATL PCHICHUSA 110 UX CHUXKCHUIO,

NIPUHUMATh MOTHUBBI U a@pT'YMEHTHI IPYTUX IIPU aHAJIA3E PE3YIIbTATOB JIECSITEIbHOCTH;

3) npuHsATHE CeOsI U IPYTHX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACIATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH IPYTOro YelloBeKa.

INPEJMETHBIE PE3YJIbTATDBI

[IpenMeTHbIC pe3yabTaThl OCBOCHHS COACp)KaHMUsA ydeOHOro mnpeamera «buojorus» Ha
yriyOnEHHOM YpOBHE OPUEHTUPOBAHBI Ha obecrieueHume PO (QUIBLHOTO
oOyueHnus obyuaromuxcsa ouonorud. OHM BKIIIOYAIOT: creruduyeckue A OUOJIOTMM Hay4dHbIE
3HaHUs, YMEHHSI U CIIOCOOBI ICHCTBUH 10 OCBOCHHIO, HHTEPIIPETALUH U MIPEOOPA30BAHUIO 3HAHUI,
BUJIbI JICITEIBHOCTU TIO IMOJYYCHHUIO HOBBIX 3HAHMW W WX MPUMCHEHHIO B PA3jIMUHBIX YUYCOHBIX, a
TaKXKE B PEAIbHBIX JKU3HCHHBIX CUTyalusiX. [IpeaMeTHbie pe3ysbTaThl MPEICTABICHBI 10 TOJaM
U3YUYCHHS.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO npenamMera «buonorus» B 12 knacce NOTKHBI
OTpaxkaTh:

YMEHHE BJAJIeTh OCHOBHBIMH METOJaMHU HAYYHOTO TIO3HAHUS, WCIONb3yeMbIMH B
OMOJIOTMYECKUX HCCIEIOBAHUSX JKMBBIX OOBEKTOB M DJKOCHCTEM (OMHCaHUEe, HW3MEpeHue,
HaOIo/IeHNe, DKCIIEPUMEHT), Croco0aMu BBISBICHHS U OLIGHKH AHTPOTIOTCHHBIX HM3MEHEHHH B
MIPUPOJIE;

YMEHHE BBIJCNATH CYIIECTBEHHbIC TPU3HAKU: BHJIOB, OHWOTEOIIEHO30B, HSKOCHCTEM U
ouocthepsl, CTaOMIM3UPYIOIIETO, JBIKYIIETO UM pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOpa,
IJIOTIATPUYECKOTO M CUMITATPUYECKOTO BUI000PA30BaHMSI, BIUSHUS JIBIKYIIUX CHII SBOIIOIMH HA
reHo(oH ] TMOMyNAlUHA, TPUCITOCOOICHHOCTH OpPraHU3MOB K cpele OOWTaHus, dYepeIoBaHUs
HaMpaBJICHUH IBOJIOIUHU, KPYTOBOPOTA BEIIECTB U IOTOKA YPHEPTHH B SKOCUCTEMAX;

YMEHHE yCTAaHABJIMBATh B3aUMOCBSI3U MEXKIY MPOILIECCAMU 3BOJIOIUH, JBIKYIIIUMH CUIAMU
aHTPOTIOTeHe3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCHCTEM U MPUCTIOCOOIEHUSIMU K HUM OPTaHU3MOB;



YMEHHE BBISIBIISITH OTIMYUTEIBHBIC TPHU3HAKU JKUBBIX CUCTEM, MPUCTIOCOOIEHHOCTh BHIOB K
cpene oOuTaHus, aOMOTUYECKUX H OHOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX U3MEHEHHUH B AKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHUE HCII0JIb30BaTh COOTBETCTBYIOLIUE APTYMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY JJIsI JIOKA3aTelIbCTBA POJACTBA OPraHU3MOB pa3HBIX CHUCTEMATUYECKUX TPYIIL,
B3aMMOCBSI3M OPTaHM3MOB M CpeIbl OOWTaHUS, €IWHCTBA YEJIOBEYECKHX pac, HEOOXOIUMOCTH
COXpaHEeHHsT MHOTOOOpas3wsi BHUJOB M OSKOCHCTEM KaK YCJIOBHS COCYHIECTBOBAaHUS IPHUPOIBI H
YeJI0OBEUECTBA,

YMEHHUE pemaTh OMOJIOTUYECKHUE 33/1a4H, BBISABIISATH IPUUMHHO-CIICJACTBEHHBIC CBSI3H MEXTY
HCCIICTyeMBIMU OHMOJIOTHYCCKUMH TPOIIECCAMU ¥ SIBJICHHUSIMH, JICJIaTh BBIBOJBI M IPOTHO3BI HA
OCHOBAHWU TIOJTYYEHHBIX PE3yIbTATOB;

YMEHHE BBINOJIHATH JAOOpaTOpHbIE M NpaKTHUecKue paboThl, cOOMIOAaTH MpaBHa IpH
pabote ¢ yueOHBIM U JIa00PaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, MPOBEPATH WX OKCICPUMEHTAIBLHBIMH CpPEIACTBAMH,
(bopMymHpys 1eNb UCCIETOBAHNS, aHATTM3UPOBATh OJTYIEHHBIE PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

yMEHUE YYacTBOBAaTh B Y4YEOHO-MCCIEIOBATEIBCKON padoTe MO OHOJIOTHH, IKOJIOTHH U
MEJUIMHE, TPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W ITyOJIMYHO MPEICTABISATH
MOJTyYEHHBIC PE3YJbTaThl HA YICHHUECKUX KOHPEPEHITUAX;

YMEHHE OIICHMBATh THUIOTE3bl M TEOPUH O TIPOUCXOXKJICHWUU IJKWU3HH, 4YEJIOBEKa W
YeJIOBEUECKMX pac, O MPHUYMHAX, IOCIEACTBUAX M CIIOCO0axX TMPEenOTBpAIleHUs TII00ATBHBIX
W3MeHEeHul B Ouocdepe;

YMEHHE OCYILECTBJISATh OCO3HAHHBIM BHIOOp OymyIiei nmpodeccuoHanbHON AESITETbHOCTH B
o0iacti OMOJIOTHH, DKOJIOTHH, TPUPOIOTIONH30BAHUS, MEIUIIMHBL, OMOTEXHOJIOTHH, TICHXOJIOTHH,
BETEPUHAPUH, CEIIbCKOTO XO3SIMCTBA, MUILEBON MPOMBIIUICHHOCTH, YIIyOJIATh [O3HAaBaTEIbHBIN
WHTEpeC, HaNpaBJICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIONICH mpodeccun u MpoI0JDKEHHE
OMOJIOTMYECKOTO O00pa30BaHUs B OPraHU3AIMIX CpPeaHEro Mpo(ecCHOHATBHOTO W  BBICHIETO
o0OpazoBaHwUsI.



TEMATHYECKOE IINTAHUPOBAHUE

12 KUIIACC
Ne n/m | HaumeHoBaHue pa3/ienoB U TEM NMPOrPaMMbl KonmyecTBo 4acoB
Bcero KoHTtposbHbIE IIpakTrnueckue
paboThl paboThl
1 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa 7 1
2 Opraau3Mbl ¥ OKpYXKarommas cpeaa 10 1 1
3 buocdepa. 4 1
4 buosornyeckue 0CHOBBI OXpaHbl IPUPOIbI 6 1 1
S) [loBTOpEHME NPONIEHHOIO MaTepHUaIa 7
NTOI'O 34 3 3




MHUHUCTEPCTBO IMPOCBEIIEHUSI POCCUHUCKOM ®EJEPAIIMMA  Komuter no
00pa30BaHNI0 JHIeJILCCKOI0 MYHHIIUNIAJILHOTO PaiioHa

CaparoBckoii 001acTu

MyHunmMnajabHOe Ka3eHHOe 001eo0pa3oBaTe/ibHOE yUpeKIeHHe
«BeuepHsis (cMeHHas) 001eo0pa3oBaTeIbHAs HIKOIa Ne6»
IJHreJbCCKOro paiiona CapatoBckoii 001acTi

PACCMOTPEHO
Ha 3aceganuu [LIMO
YUHTENIEH €CTECTBEHHO —
MaTeMaTHYECKOIo [IUKJIIa
ITporokonNe
OT«___ » 2024r.
PykxoBoaurens IIIMO:

JILA.PonnunHa

COI''TACOBAHO
3aMecTuTeNb AUPEKTOpa 10
YBP I'"M. FOnycoBa

« » 2024r.

YTBEPX/IEHO
JIMpeKTOp LIKOJIBI:
b.B.®enopos
IIpuka3s or
2024r.Ne

« »

MOYPOUYHOE INIAHUPOBAHUE K PABOUEN ITPOTPAMME YYEBHOI'O ITIPEIMETA

«buosorus»
ba3oBblii ypoBeHb

i o0yyarommxesi 12 kiacca.

COCTABUTEJIb :BABEHKO E.H. YYUTEJIb

Ourensc,2024

BUOJIOT MUBBICIIEN KATETOPHU



IHOYPOYHOE IINTAHUPOBAHUE

12 KJIACC
Ne | Jlara npoBenenus | Kom-Bo Tema ypoxka aexTpoHHbie (L poBbIE)
/o | Ilian dakr 4acoB o0pa3oBaTejibHbIE PeCypPChl
1 06.09 1 WHCTpyKIIMS TIO TEXHHKE
0e30MmacHOCTH B KaOWHETE
Oouojyorun. Bo3HUKHOBeHHE
U pa3BUTHE IKW3HU Ha
3emue.
2 13.09 1 Ilonoxxenne denoBeka B | bubnnoreka
cucteMe kuBoro  wmwmpa. | [OK https://m.edsoo.ru/7f413368
[Ipenxu yenosexa.
3 20.09 1 [MepBoie npezacraButenu | http://school-
pojga Homo. collection.edu.ru/).
4 27.09 1 ITosiBnenue yenoBeka | http://ebio.ru/
pa3yMHOTO.
5 04.10 1 Munu nipoext «Most teopus | http://bio.1september.ru/urok/
MTPOUCXOXKICHHS YEITOBEKA»
6 11.10 1 daxTopsl 9BOJIIOLINU
JeJI0BeKa. OBOTIONHSA
COBPEMEHHOTO YeJIOBEKa.
7 18.10 1 Tecr Ne 1. Dsouronus | bubmnoreka
coBpeMeHHoOro yejoBeka. | [{OK https://m.edsoo.ru/7f413368
8 25.10 1 BszaumooTtHOmEHHE http://school-
opraHusmMa cpensl. | collection.edu.ru/).
HNuTepakTuBHAs
MpaKTUIecKast pabota
«OrneHka BIIMSIHUS
TEMIIEpPaTypbl BO3JyXa Ha
YEJIOBEKAY.
9 08.11 1 IMomynsauu B skocucreme. | http://ebio.ru/
10 | 15.11 1 Dkosornueckas Huma u | http://bio.1september.ru/urok/
MEXBHUJIOBBIE  OTHOIICHHMS.
B
11 | 22.11 1 Coo0uectBo u 3xocucreM. | http://djvu-inf.narod.ru/
12 | 29.11 1 Dkocucrema ycrpoiictBo u | http://biology.ru/index.php
nuHaMuKa VHTepakTUBHAsSA
IpaKTHYECKas paborta
«AKBapuyM KaKk MOJEJb
9KOCHCTEMBI».
13 | 06.12 1 BuoneHo3 1 6MoreoreHos http://school-
collection.edu.ru/).
14 | 13.12 1 Biansane — yeioBeka — Ha
IKOCUCTEMY
15 |20.12 1 Tect Ne 2 « Opranm3msr u | http://bio.1september.ru/urok/
OKPY:KaKIIasi cpeaay.
16 | 27.12 1 PabGora Hanm  mpoekrom | bubnmnoreka
«Co3nmanue nosoro | IIOK https://m.edsoo.ru/7f413368
co00IIeCTBaY.
17 | 10.01 1 3ammura npoekTa | http://school-



https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525808638&usg=AOvVaw1RssRQH9CAg80leDcQyBqY
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525809028&usg=AOvVaw1pia_9yxindfd9tCbpR1Mj
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525809028&usg=AOvVaw1pia_9yxindfd9tCbpR1Mj
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525809315&usg=AOvVaw1cs3u3OedipokXMrA-sj_b
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525809579&usg=AOvVaw3b74XTM-UVXBzH_YNZ7MTf
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525812491&usg=AOvVaw2MOuSEbXnuPnAQYLmqjBrC
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525812741&usg=AOvVaw3hrhjn0BjyWiyuqIPJFVcX
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525812741&usg=AOvVaw3hrhjn0BjyWiyuqIPJFVcX
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525812989&usg=AOvVaw3MN8GHGKRcdB8Qc7r6GVZx
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525813243&usg=AOvVaw3C8bKSvvcKdZFqveI2nubK
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525813482&usg=AOvVaw0U2XflNlCGI0KgRvVYP_eB
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525813715&usg=AOvVaw3GLaDwNiKlcCi1p8o0BAWi
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525809028&usg=AOvVaw1pia_9yxindfd9tCbpR1Mj
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525809028&usg=AOvVaw1pia_9yxindfd9tCbpR1Mj
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525809579&usg=AOvVaw3b74XTM-UVXBzH_YNZ7MTf
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525816073&usg=AOvVaw0O1SYvFvJAXmoIswaMu1Cn
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525816313&usg=AOvVaw2xZwEyDjB9nhBcRHHip1BE

«Co3manue HOBOT'O
coobuiectBa». [loBTOpHBII
HHCTPYKTaX 10 TEXHHKE
0e30MMacHOCTH B KaOHHETE.

collection.edu.ru/).

18 |17.01 XKussie BEIIECTBA u | http://ebio.ru/
OMOTEOXUMHUYECKUE
KPYTroBOPOTHI B Orocepe.
19 |24.01 buocdepa u 6HOMBI. http://bio.1september.ru/urok/
20 |31.01 buocdepa u yenosek. Munu | http://djvu-inf.narod.ru/
— npoekT «Moi ypOBEHb
SHEPTONOTPEOIICHUSY.
21 | 07.02 WNHuTepakTuBHAsS http://biology.ru/index.php
MpaKTHYeCcKast paborta
«CpaBHUTENbHAS
XapaKTepPUCTHKA
MPUPOJHBIX  HAPYIICHHBIX
IKOCUCTEM).
22 14.02 Oxpana BUIOB u | bubnmuorexa
TTOMYJISILIAMN. ITOK https://m.edso0.ru/7f413368
23 | 21.02 OxpaHa dKoCHucTeM
24 | 28.02 WNuTepakTuBHas bubnuoreka
MpaKTH4ecKast pabora | LIOK https://m.edsoo.ru/7f413368
«Omnpenenenue KayecTBa
BOJIBI BOJOEMAY.
25 | 07.038 buonoruuecknii
MOHHUTOPHUHT CPEJIBI.
26 | 14.038 buonoruuecknii
MOHHUTOPHUHT CPEJIbI.
27 |21.038 Tect Ne 3. «bwuocdepa.
BuoJsioruyeckasi  0CHOBa
O0XpPaHbI MPHPOIBI».
28 |04.04 [ToBTOpeHue u 006o0OIICHHE
TeMbl « Kietka — enuHMIa
KHBOTO.
29 11.04 [ToBTOpeHue u o006o0OIIECHHE
TeMbl « Pa3MHOXeHHEe W
pa3BUTHE OPraHU3MOBY.
30 18.04 [ToBTOpeHne m o00o0OIIECHHE
tembl  «[lonmymsuuu B
IKOCHUCTEME. )
31 | 25.04 [ToBTOpeHue m 0060OIICHHE
TeMbl «JKuBbIe BellecTBa U
OMOTeOXMMHUYECKHE
KpPYroBOPOTHI B buochepe»
32 |16.05 [ToBTOpeHne u 06001IIEHNE
TeMbl «BrnusHue denoBeka
Ha KOCHCTEMY»
33 |23.05 [ToBTOpEeHue u 0600IIEHNE

TeMbl «OxpaHa BHUAOB U
nonyisauuii.y  IlonsBenenue
HUTOI'OB.



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525816313&usg=AOvVaw2xZwEyDjB9nhBcRHHip1BE
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525816532&usg=AOvVaw2MUjzjrHdkSnXwGUl24Yt4
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525816761&usg=AOvVaw2Ofd74ruvwTZ8q_GxYDZP_
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525817006&usg=AOvVaw3W3FnmwEnUTkdWBVSaTEHt
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525817230&usg=AOvVaw0eFcp9Jcaxcy9JVIhyKjXn
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525816073&usg=AOvVaw0O1SYvFvJAXmoIswaMu1Cn
https://www.google.com/url?q=https://m.edsoo.ru/7f413368&sa=D&source=editors&ust=1697367525819575&usg=AOvVaw2ZAJzgmQ5NEjc8FBi2F04-

		2024-09-09T08:04:28+0400
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ВЕЧЕРНЯЯ (СМЕННАЯ) ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 6" ЭНГЕЛЬССКОГО МУНИЦИПАЛЬНОГО РАЙОНА САРАТОВСКОЙ ОБЛАСТИ




