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HHOACHUTEJIBHAA 3AIIUCKA

[Tpu pazpaboTke mporpaMMmbl 10 OHWOJIOTHMH TEOPETUYECKYIO OCHOBY JIJIsl OTpEICIICHUs
MOIXOJI0B K (opMHUpOBaHUIO coAepkaHUs ydeOHOTro mnpeamera «bBUOIOTHS» COCTaBHIIM:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKAHUS,
pe3ynbTaToB OOyueHHUsi U TPeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0IIMX WENSIX U MPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSTHUE CHUCTEMBI CPEIHErO
obmero obpazoBanusi B Poccuiickoit @enepanun, a TakxKe MOJIOKESHUS O crielu(uKe OUOIOTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOW MPHUPOABI U O0ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM MOJIOKEHUSIM, ONPEAETICHBI OCHOBHBIC (PYHKIIMU ITPOTPAMMBI 1O
Ouosioruu u €€ CTpyKTypa.

[TporpamMma 1o 6uonoruu TaéT MpeCTaBICHUE O TeNIIX, 00 00IIeH cTpaTeruu 00y4eHus,
BOCIIUTAHHUS M Pa3BUTUS OOYyYarOIIMXCS CpeAcTBaMu ydeOHoro mpeamera «buomnorusy,
ompezenseT o00s3aTeNbHOE TNPEIMETHOE COJEp)KaHHUe, €ro CTPYKTYpPY, pachpeaencHue Io
paszenaM M TeMaM, PEKOMEHJYEMYIO I0CJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU OOpa30BaTEIIbHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIINXCA.

B mporpamMe mno OHONOTMM TakXKe YYHUTHIBAIOTCA TPeOOBaHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3yJbTaTaM OOy4deHHS B (OPMHUPOBAHUHU
OCHOBHBIX BHJIOB yu€OHO-TIO3HABATEILHOMN JIEATEILHOCTH/ydeOHBIX IEUCTBUN 00YUaIONIUXCS 110
OCBOEGHHIO COJIEpP KaHUs OMOIOTHYECKOT0 00pa3oBaHUsI.

B mporpamme mo Ouonoruu (10-11 kmaccel, 6a30BbIi ypOBEHB) peai30BaH MPHUHIIUII
MPEEMCTBEHHOCTH B W3y4YeHWW Owuojoruu, Onarojgapss 4YemMy B HEH MpocMaTpUBAETCS
HaIpaBJIECHHOCTh HAa Pa3BUTHE 3HAHWH, CBSA3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAIlMH  JMYHOCTH, DKOJOTUYECKOTO  MBIIUICHUS,
MPEJCTaBICHU O 3J0pOBOM 00pa3e JKU3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKaromei
npupoHoii cpeze. [loaTomy Hapsay ¢ U3ydeHHEM O0IIEOMOIOTHYECKUX TEOPUH, a TAKKe 3HAHUHN
O CTPOCHHWH >HBBIX CHCTEM pPa3HOTO paHTa M CYNHOCTH OCHOBHBIX IMPOTEKAIOIIMX B HUX
MIPOIIECCOB B IPOrpaMMe 0 OMOJIOTHH YI€JICHO BHUMAHUE UCIIOJIb30BAHUIO MTOJTYUEHHBIX 3HAHUT
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHUs NPHUKIATHBIX 3a7ad, B TOM YHCIE: MPOPUIAKTHKU
HACJICJCTBEHHBIX  3a00JICBaHWI  YEJNOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTUPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU I1eJ1eCO00pa3HOro MOBEAEHUS B OKpYXKarollel MpUpOIHOMl cpene,
aHaJIM3a BIMSIHHUSI XO3SWCTBEHHOW [EATETHHOCTH YENOBEKAa Ha COCTOSHUE TMPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCWICHHE BHUMAHHS K MPUKIAJTHON HAMPaBIEHHOCTH Y4eOHOTO

npeamera «bHoNIOTHs» MPOIUKTOBAHO HEOOXOIMMOCTHIO OOECTICUCHHS YCJIOBHM ISl pEIICHUS



OJIHOH M3 aKTyallbHbIX 3a/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpas Mpeanoaaraet
dopmupoBaHue y 00yYarOmUXcs CIOCOOHOCTH aaNnTUPOBATHCS K W3MEHEHUSM TUHAMUYHO
pa3BUBAIOILIErOCS COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHe cpenHero obuiero oOpa3oBaHHs 3aHMMaeT BaxHoe mecTto. OHa
obOecrieunBaeT (QopMHUpOBaHUE y OOydYalOUIUXCS MPEICTABICHUNH O HAy4YHOM KapTHHE MMHpa,
pacumpsieT 1 00001IaeT 3HaHUS O )KUBOH MPUpPOE, €€ OTIIMYUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alMi W HBOJIIOLMM, CO34aET YCJIOBUSA JUIS: IIO3HAHUS 3aKOHOB JKMBON IPUPOIBI,
dbopmupoBanus (yHKIIMOHATIHLHOW TPaAaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M 0e30macHOro odpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIJICHHS, IIEHHOCTHOT'O OTHOIICHHUS K KUBOU MPUPOJIE U YETIOBEKY.

bonbiioe 3HaueHue OMOJIOTHA UMEET TaKK€ JJIs PELICHUs BOCHHUTATEIbHBIX H
Pa3BUBAIONINX 3a/1a4 CPEJHEro oomero oOpa3oBaHusi, conuann3anuu odyuarommxcs. M3yuenne
Ouosnoruu obecrneynBaeT yCIoBuUs A7 POPMUPOBAHUS HHTEIUIEKTYATbHBIX, KOMMYHUKAIITHOHHBIX
U UHGOPMAIMOHHBIX HABBIKOB, JCTETUYECKON KYIbTYpBl, CIIOCOOCTBYET HMHTErpallud
OMONIOTMYECKUX 3HAHMH C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX IPEIMETOB, B HAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHbIe MONOXKEHUS O MpeAHA3HAYCHUH YIeOHOTO MpeaMeTa
«buonorus» cocTaBUIM OCHOBY ISl ONIPEIEICHUS MTOAXO0/I0B K OTOOPY U CTPYKTYPUPOBAHHUIO €TI0
CoJIeprKaHusl, IPEJCTABICHHOTO B IPOTrpamMme 1Mo OUOIOTHH.

OTt60p conepxanust yueoOHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MO/AX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaroluecs: JOKHbI
OCBOMUTb 3HAHMS M YMEHHMs, 3HaUYUMBbIE i1 (POpMUpOBaHUS OOIIEH KyIbTYphl, ONpeAestomue
a/IeKBaTHOE TIIOBEJICHUE YEJIOBEKa B OKpYXKAIOLIeW NpUpPOAHOM cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUYECKOU JAesTelbHOCTH. Oco00€ MECTO B TOM cHUCTEMe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJIEP)KAaHUS, KOTOpbIE CIyKaT OCHOBOW Juisi  (OPMHUPOBAHUS
IIPEJICTaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTALUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3AIMH OHOJIOTHYECKOro 00Opa30BaHMsL.

CrtpykTypupoBaHHe coJepKaHusi yd4eOHOro maTepuana B IporpaMMe IO OHOJOTUU
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
YKUBOM IIPUPOJIBL, O €€ yPOBHEBOM OPraHU3aLIMY 1 SBOJIIOIIMH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yuebHoro npeamMera «brUOIOTHS BBIIENEHBI CIeNYIOIUE CoAepKaTellbHble TUHUN: «buonorus
KaK Hayka. MeToJibl Hay4HOTO Mo3HaHusA», «Kierka kak Ounosiornyeckas cucreMay, «OpraHusm
Kak Omosiornyeckas cucreMay, «CucrteMa U MHOrooOpa3ne OpraHM4eckoro MUpa», « IBOJIOIMS
YKUBOU NMPUPOABD», « IKOCUCTEMBI U INIPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp m3yuenust yueOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE — OBIIAJICHHE

0o0y4JarloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKUIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM



pa3HOro paHra U npuoOpeTeHrne YMEHHUI UCIOb30BaTh 3TU 3HAHMSI JJIsi TPAMOTHBIX JIEHCTBHI B
OTHOIICHUH O0BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

Jloctrxkenne e w3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcs pelieHrueM CIIeIYIOMUX 3a1au:

OCBOEHHE OOYYarOIIMMHCS CUCTEMbl 3HAHUI O OHOJIOTUYECKUX TEOPHUSX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3ax, MPaBWIAX, CIYKAIIMX OCHOBOH Isi (OPMUPOBAHUS
MPEJICTAaBICHUA O €CTeCTBEHHO-HAYYHON KapTUHE MHUpa, O METOJaX HAay4dHOTO IO3HAHUS,
CTPOCHUH, MHOTOOOpa3HMH U OCOOCHHOCTSIX KHMBBIX CHCTEM Pa3HOrO YPOBHSI OpraHHU3aluw,
BBIJIAIOIIUXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHE y OOydYaIONUXCS MO3HABATEIIBHBIX, MHTEIUICKTYAIBHBIX W TBOPYECKHX
CIIOCOOHOCTEH B MIpOIecce aHAIM3a JAaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHUH HAYYHBIX B3IJISJIOB,
UeH U MOIX00B K U3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIIH;

CTaHOBJICHHE Yy OOydJarommxcsi oOmell KynbTypbl, (YHKIMOHAJIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OLICHUBATH SIBJICHUS OKPYXKAIOMIETO MHUpA YKHUBOW MPUPOIBI HA
OCHOBaHWU 3HAHWH U OIBITA, TIOJYYCHHBIX PU U3yUYCHUU OUOJIOTHH;

dbopMupoBaHue y O0y4aroOUMXCsd YMEHUN WIUTFOCTPUPOBATH 3HAYEHHE OUOIOTMYECKUX
3HAaHUW B MPAKTUYECKOW JEATEIbHOCTU YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTaHHE YOKIECHHOCTH B BO3MOXKHOCTH TIO3HAHHS UYEIOBEKOM YKHBOU TMPUPOIBI,
HE00XO0IUMOCTH OEpeKHOT0 OTHOIICHUS K Hel, COOMIOEHHS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJOTUYECKHX UCCIIEIOBAHUI;

OCO3HaHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWUU ]ISl TIOBBIICHHS YPOBHS JKOJIOTHYCCKON
KYJIBTYPBI, JUIsI JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHUS,

MPUMEHEHHE MPHOOPETEHHBIX 3HAHUN M YMEHHI B MOBCETHEBHOW >KU3HU JUIS OICHKU
MOCNEACTBUI CBOEH NEATENbHOCTH IO OTHOIICHUIO K OKpYXKAaromieil cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIaKTHKY 3a001eBaHUH.

B cucteme cpennero obmero odpazoBanus «buosorusy», nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCSL O0SI3aTENBHBIM YU4EOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTu
«EcTecTBeHHO-HAYUYHBIE MTPEIMETHI.

Jlist u3ydeHus: OMoyioruu Ha 0a30BOM YPOBHE CpPEHETO 001Iero 00pa3oBaHusl OTBOJAUTCS

68 gacoB: B 10 knmacce — 34 gaca (1 gac B Henenio), B 11 kmacce — 34 gaca (1 gac B Henenio).



COJAEPKAHUE OBYYEHUSA

10 KUIIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTHKOM u mpaBoMm. Ponb Ouonoruu B
(dbopMHpOBaHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucremMa OMOIOTHYECKUX HaAYK.

MeTobl TO3HAHMS KUBOW MPUPOABI (HAOIIOACHNE, SKCIIEPUMEHT, OITMCaHNUEe, U3MEPEHHE,
KJaccuukanms, MOJEITMPOBAHNUE, CTATUCTHYECKAsE 00pab0OTKa JaHHBIX ).

JdemoHcTpanmu:

IMoptpetst: Y. Jdapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon nu ®@. Kpuk.

Tabnuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM IPUPOBDY.

Tema 2. ’KuBble cucTeMbI M1 X OPTraHU3aIUSA.

Xusbie cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus: Omonoruu. OTiMuue >KUBBIX
CUCTEM OT HEOPTaHUIECCKOU ITPUPOJIBIL.

CpoiicTBa OwocucTteM W WX pasHooOpasue. YPOBHH OpraHHM3alld OHOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYJISIIMOHHO-BHUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumu:

Tabnuiel 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HW», «YPOBHU OpraHMU3allMM >KUBOMN

HIPUPOIBDY.

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHUE KJIETKH.

XUMUYECKUA  COCTaB  KJIETKU.  XUMHUYECKUE  DJIEMEHTBhI:  MAaKpPOJJIEMEHTHI,
MHUKpPO3JIeMEHTHL. Bojia 1 MUHEpalibHbIE BEILIECTBA.

@YHKIMKU BOJABI U MUHEPAIbHBIX BellecTB B kieTke. [loanep:kaHne OCMOTHYECKOIO
OanaHca.

benku. CoctaB u cTpoeHune 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouooruueckue Karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBINH LIEHTD,
cyoctpatHas crnenuduuHoctb. Kodepmentsl. Burtamunbl.  OTinuust  (QepMEHTOB  OT

HCOPTaHNYCCKUX KAaTaJIn3aTOPOB.



VYrieBoibl: MOHOCaxapu bl (TII0K03a, pru003a U 1e30Kcupr003a), Iucaxapubl (caxaposa,
JIAKTO3a) W TMOJIMCAaxapubl (KpaxMmals, TJIHKOTeH, IeJUTo03a). buomornueckue QyHKIHMHA
YIJIEBOJIOB.

Jlunuaer:  Tpurimnepuasl, Gochomunuasl, crepouasl. ['mapodunsHO-THAPOPOOHBIS
cBoiictBa. buonornyeckue ¢ynknuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JUMHAOB Kak
MCTOYHUKOB YHEPIUH.

Hyxnennossie xucnorsl: JJTHK 1 PHK. Hykiieotuapl — MOHOMEpBI HyKIE€MHOBBIX KUCIIOT.
Crpoenne u ¢ynknum JIHK. Crpoenne um ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
GyHKIIHH.

[Muronoruss — Hayka o kierke. KierouHas teopus — nmpumep B3aMOICHUCTBUSA HIEH U
(akTOB B HAYYHOM NO3HAHUH. MeTO bl U3yUEHUSI KIIETKH.

Krnerka kak nenoctHas xuBas cucrema. O01ue npu3Haky KJIETOK: 3aMKHYTas Hapy>KHasi
MemOpana, monekynsl JIHK kak renetudeckuii anmapar, cuCTemMa CHHTe3a Oenka.

Tunsl KIETOK: 3yKapuoTHyecKas W Ipokapuorhyeckas. OcoOEHHOCTH CTPOEHUs
npokapuotTnyeckoi kiuetku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHUYECKON KIIETKH.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOU U TPUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAS CTEHKA, MIMKOKAIUKC, UX (PYHKIIHH.
[Tna3zmatuueckass memOpana, e€ cBoiictBa W ¢yHKuuu. [luromnazma u e€ OpraHoubL.
OnnomeMOpanHnble opranous! kinetku: DIIC, annapat [N'onbaxu, muzocoMsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUH, I1acTubl. IIporcxox1eHne MUTOXOHAPUH U IIIacTUA. Buasl
wiactua. HemeMOpaHHbIE OpraHOMAbl KJIETKU: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOIH,
PECHUYKH, KIyTUKU. DYHKIIMK OpraHOUI0B KJIeTKH. BritoueHus.

SAnpo — perynasTopHbli LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIIECTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsl: A. JleBenryk, P.IT'yk, T.IBann, M. llneiinen, P.Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

JInarpammel: «PacnipeneneHne XMMHMUYECKHX JJEMEHTOB B HEXHMBOW  IPHUPOIE»,

«Pacnpenenenrne XUMUYECKUX DJIEMEHTOB B JKUBOU MTPUPOJIEN.

Tabauiel u cxemsl: «llepuonuyeckas Tabaua XUMUYECKUX 3JEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJb», «bruocunTes Oenka», «CTpoeHne Monekyinsl Oenkay, «CTpoeHue GpepmMeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3ykapuoTHUECKON
KIeTKn», «CTpOeHHE KUBOTHOM KIIETKW», «CTpOEHHE pPacCTUTENbHOU KIEeTKn», «CTpoeHue

MPOKAPUOTUUECKOHN KIETKN», «CTpOCHUE A/ipa KIETKH», «Y TIIEBOABDY, «JIMIUIbI».



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, O0OpYAOBaHHWE IS TPOBEICHUS] HAOIIOACHUH,

U3MEPEHU, DKCIEPUMEHTOB, MUKPOIIPENApaThl PACTUTEIBHBIX, KUBOTHBIX U OaKTEePHAIBHBIX
KJIETOK.

JlaboparopHble U NpaKkTUYecKue padoThbl:

JlabopaTopHas pabdota Ne 1. «M3yueHne KaTaTMTHYECKOW aKTUBHOCTH (EpPMEHTOB (Ha
IIpUMEpE aMHJIa3bl WK KaTaaas3bl)».

Jlaboparopuast pabora Ne 2. «l3ydeHue CTpOeHUs KIETOK pPACTEHHWH, >KUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpernapaTax U UX OMHCAHUEY.

Tema 4. ’KuzneneaTeJLHOCTh KJIETKH.

OOmeH BemecTB, MWIM MeTa0OIM3M. AccUMWIANUS (TUIACTUYECKHH OOMEH) W
JTUCCUMUJIISALINS (SHEPTeTUUECKUl 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Mpoliecca Mmetadbonusma. Posb
3aKOHOB COXPAHEHUs BEIIECTB U YHEPTUU B MIOHUMAHUHN METa0OoIU3Ma.

Tunbel oOMeHa BemecTB: aBTOTPOGHBIN U rereporpodHbii. Poias ¢pepmMeHTOB B 00MEeHE
BEIIECTB U [IPEBPALICHUH SHEPTUU B KIIETKE.

®dorocunaTe3. CmetoBas u TemMHOBas ¢a3bl (orocuHTe3a. Peakmmm doTocuHTE3A.
OddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIue OakTepuu. 3HAUCHHE XEMOCHHTEe3a JJisl KU3HH Ha
3emute.

DHepreTuyeckuii oOMeH B KieTke. PacmienjeHue BeIIeCTB, BbIICICHHE U
AKKyMYJIUPOBAHHE SHEPTUU B KJIETKE. DTallbl dJHepreTnyeckoro oomena. [ mukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunupoBanue. IPPEKTUBHOCTh IHEPTETHUECKOTO OOMEHA.

Peakuum wmatpuuHoro cuHte3a. [enHermueckas wunpopmamms u JHK. Peanuzanus
TeHeTUYEeCKON HH(popMaIu B KieTke. ['eHeTuueckuid KoJ M ero CBOMCTBA. TpaHCKpHUMIHS —
matpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oernka.

Heknerounsie ¢opmbl ku3HM — BUpychl. Mcrtopus oTkpbiTHsS BHUpycoB (/1.
W. VBanoBckmii). OCOOEHHOCTH CTPOEHUS W JKU3HEHHOTO IMKIAa BUPYCOB. baktepmodaru.
bonesnn pactenuid, )KUBOTHBIX M YEJIOBEKA, BhI3bIBAEMbIC BUpycaMu. Bupyc mmmyHomeduimrta
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpaTHas TpaHCKpHUIIIHS, peBepTa3a W HMHTETpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.

JdemMoHcTpanum:

Ioptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.



Tabmumbl ~ w  cxemsbl: «Tunel  muTanus», «Metabomusm»,  «MUTOXOHIPHUSY,

«OHepreTuueckuii oomMen», «XnopormnacT», «Porocunres», «Crpoenune IHK», «Ctpoenue u
¢ynkumonupoBanue reHa», «CuHre3  Oenmka», «leHermyeckwii  Kon», «Bupycem,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIM[a, Oaktepuodaray,
«Pemmukanms [JHK».

Ob6opynoBanue: moaenu-ammukanun «Y qsoenne JTHK u Tpanckpumnusy, «buocunres

oenka», «CTpoeHune KIeTKn», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHMe M HHAUBUAYAJbHOE PA3BUTHE OPTraHNU3MOB.

Kierounslidi muki, wiM >KM3HEHHBIM IWKI KiaeTkd. MHTepdaza m murtos. Ilporeccsr,
npoTekaromue B uHTEpdasze. Permmukamms — peakuuss marpuuHoro cunte3a JHK. Crpoenme
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuOTHUIl. JMIUIOMTHBIM U TarUIOWIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue knetku —Muto3. Ctaauu mutosa. [Iporieccsl, mponcxoasiiye Ha pa3HbIX CTausIX
MHTO3a. BHOJIOrMYECKHI1 CMBICIT MUTO3A.

[IporpamMmmupyemMas rudenb KJISTKH — allonTo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe U TMoyioBoe. Buasl  Oecronoro
Pa3MHOXXEHHUs: JIeJIeHHE HaJlBOe€, MOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTHBHOE pa3MHOKeHUe. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHW3MOB, €0 3HAUEHHE JUIS
CEJIEKIINH.

ITonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOI0ro.

Metio3. Cramuu wmeitosza. [lporeccsl, nmpoucxonsdinme Ha cTagusx Menosa. [loBexenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HaYEHUE MEN03a.

I"ameTorenes — npouecc 00pa3oBaHus MOJOBBIX KJIETOK Y KUBOTHBIX. [10I0BBIE JKemne3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3oBaHHE M pa3BUTHE IMOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AllleKsIeTka) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOECHHS SIMIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). DMOpHOHAIBHOE pPa3BUTHE (IMOPHOTEHE3).
Otansl AMOPHOHAIBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTpyJIsLus,
opranorenes. [TocramOproHanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: TPSIMOE,
HenpsiMoe (JIM4uHO4YHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zsutue pacrennii. OHTOreHe3 IBETKOBOIO PACTEHMSI: CTPOCHHE CEMEHU, CTaIuN
pa3BUTHSL.

JdemoHcTpaumnu:



Tabmauibl U cxeMbl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOMHOE OIJIOIOTBOPEHHE Y

LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHNE pacTeHUI, «JleeHne KiIeTku OakTepuii»,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHue xpomocombl», «KieTouHblil nuki», «Pernmkanus
JHK», «Mutos», «Meiosy, «IIpsimoe u Henpsimoe pa3BUTHEY, «] 'aMeTOreHe3 y MIEKOTTUTAIOIIUX
1 4esioBekay, «OCHOBHBIE CTAIUU OHTOTEHE3a.

OO6opynoBaHue: MUKPOCKOT, MHKporpernapaTsl «CrepMaTo30uabl MIICKOIUTAIOIIETOY,

«SliexkieTka MIEKOMUTAIIET0», «KapuoknuHes B KJIETKaX KOPEIIKa JIyKa», MarHUTHAsI MOJIEIIb-
anmukanus «Jlenenne kinetkny», moaens JJHK, monens MeradasHoit XpoMoCOMBI.

Tema 6. HaciiecTBEHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer m 3agaum reHetruku. Mctopust pa3BuUTHsS TEHETUKU. Ponp LUTOJIOTMU U
AMOPHOJIOTUU B CTAHOBJICHUHU T€HETUKU. BKI1a pocCUiiCKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
TeHeTUKU. MeToIbl TEeHEeTUKH (THUOPHUIIONIOTUYECKUHM, UUTOTeHETHYEeCKUH, MOJIEKYISIPHO-
reHetuyeckuii). OCHOBHbIE TeHETUUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACTEOBaHUsI  TMPU3HAKOB,  ycTaHoBJeHHble [. Menuenem.
MonorubpuaHOe CKpeluBaHue. 3aKOH eIMHO00pa3usi THOPUAOB MEPBOTO MmokoJieHus. [IpaBuiio
JIOMUHUPOBAHUA. 3aKOH pacllerieHus Mnpu3HakoB. [umore3a uucToThl ramer. l[losHoe u
HETIOJHOE JOMUHUPOBAHHUE.

JuruOpuaHoe CKpelmMBaHUE. 3aKOH HE3aBUCUMOTO  HACIEOBaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHOPHUIHOTO CKPEIIMBAaHUA. AHAIH3UPYIOIIEe CKpElUBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS [IJTsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CuemnnieHHoe HacnenoBaHue npusHakoB. Pabora T.Moprana 1o clemieHHOMY
HACJIEIOBAHUIO T'eHOB. HapyleHne cuenieHns TeHOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPHs HACIEICTBEHHOCTH. | eHeTHYeCcKre KapThl.

I'enetnka momna. XpoMOCOMHOE OIpEAEIeHHE Moda. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mbl. HacienoBaHne NpPU3HAKOB, CIEIJICHHBIX C
ITOJIOM.

N3menunBoCTh. Buibl H3MEHYMBOCTH: HEHACIIEICTBEHHASI U HACIEACTBEHHasA. Poib cpebl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKANUOHHOW HW3MEHUYHBOCTH.
BaprannonHbIi psg M BapuanvoHHas Kpuas. Hopma peakiuu npusnaka. KonmyecTBeHHbIE 1
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakinu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencreeHnHasi, Wi TeHOTHIIMYECKAs, K3MEHUMBOCTh. KoMOMHATHBHAS U3MEHUUBOCTD.
Meiio3 ¥ TMONOBOM TpoIecC — OCHOBA KOMOMHATHBHOW WM3MEHUMBOCTH. MyTalMOHHAs

U3MeHYUBOCTh. Kiaccudukanus myranuii: reHHblE, XpOMOCOMHBIE, T'e€HOMHBIe. YacTtoTa U



NPUYHHBI MyTaluid. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON
n3MenunBocty H. . BaBuiosa.

BHesiepHast Hac1€1CTBEHHOCTh U H3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YeEJIOBEKa:
reHealornyeckuii, OJIM3HELOBbIM, IMTOreHETUYECKUN, OHMOXUMHUYECKHH, MOJEKYJISPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eJIeHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-anammu3a. HacnenctBennsie 3a0oneBaHUS
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAcHeACTBEHHOM MpPeapacroiokKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue W TeHepaTUBHbIE MyTanuu. CTBOJOBBIE KIETKH.
[TpuHIHMITEI 30pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUYCCKUX
Oone3Hel. MeauKO-reHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHUKU B
MPEIOTBPALIICHUH U JICUEHUU TeHETUYECKHUX 3a00JIeBaHUI YeIOoBeKa.

JdemoHcTpamum:

Hoprpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

TaOauIbl H CXEMBI: ((MOHOFI/I6pI/I,I[HOC CKPCIIUMBAHUC U €0 MUTOI'CHCTUYCCKAsA OCHOBA»,

«3aKOH pacIIeIUIEeHUs] M €ero ILUTOIeHETHYeCKas OCHOBa», «3aKOH YUCTOTHI TraMeT»,
«duruOpunnoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKpEHIMBAHUSI,
«Meio3», «B3aumonecTBue aJlIeIbHbIX T€HOBY, «[ eHeTHYeCKHne KapThl pACTEHHM, )KUBOTHBIX U
qenoBeka», «l'eHeTnka mnona», «3aKOHOMEPHOCTH HACJIEIOBaHUS, CIEIUIEHHOIO C IOJIOMY,
«Kapuotunsl 4YenoBeka U KHUBOTHBIX», «Buasl u3MeHunmBocTH», «MoandukauoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHka rpymnn KpoBu», «MyTalMoHHas
U3MEHYUBOCTbY.

O6ODVI[OB8.HI/IGI MOACIH-allIlJIMKallun «MOHOFI/I6pI/II[H06 CKpCHINBAHUCY, «HenonHoe

JOMUHUpOBaHuEe», «JlurnOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpPAacKu Tela), repbapuit
«I"opox moceBHOW».

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusl Kak Hayka M Ipolecc. 3apoXkIeHUE CENEKIIMU U JoMecTuKanusd. Yuenue H.
W. BaBuioBa 0 ILEHTpax HPOUCXOXAECHHS W MHOrooOpaszus KyJIbTYPHBIX pacTeHHil. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METO/Ibl CEeNeKIIMH. MacCcoBbIi M MHIUBUAYAIbHBIA OTOOPHI B CEIEKIMH
pacTeHui 1 >kUBOTHBIX. OLleHKa 3KcTepbepa. bIM3KkopoICTBEHHOE CKpeIMBaHNe — MHOPUIMHT.
Uucras munaust. CKpenuBanyue YUCThIX JIUHAH. ['eTeposuc, nnu rudpuanas cwia. HeponcrsenHoe

ckpemuBanue — ayrOpuaunr. OtaanéHHas ruOpugusanus U e€ ycnexu. VcKyccTBeHHBIN
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MyTareHe3 M IMOJYyYEHUE IOJMIUIONAOB. JIOCTHMKEHUs CEeNeKUMH PpAaCTEHUW, J>KUBOTHBIX U
MHUKpPOOPTaHHU3MOB.

buorexHonorust kak oTpacib NPou3BOACTBA. ['€HHas HMH)KEeHepHs. OTalbl CO3/aHUA
pexkomOunantHoi JIHK wm Tpancrennsix opranu3moB. Kierounas wxxeHepus. Kierounsle
KyJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHuid. KiloHupoBaHue BbICOKOIPOTYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHUecKHe mpodiembl. MO —
TeHETHYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpALINH:

Ioptpetsl: H. U. BaBusios, U. B. Muuypun, I'. /I. Kapneuenko, M. ®@. NBaHoB.

Tabnuiel 1 cxembl: kapTa «LIeHTpbl MPOMCXOXKAEHUS U MHOrooOpasus KyJbTYpPHBIX

pacrenuii», «llopoabl mOMaIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuanzamus», «Paborel akamemuka M. @. MBanoBay, «llomumionaus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHUpOBaHUE», «KOHCTpyHMpOBaHUE U TMEPEHOC

TCHOB, XpPOMOCOM».

OO6opynoBanue: MyJSDKU TUIOAOB M KOPHETUIONOB TUKUX (POPM M KYJIBTYPHBIX COPTOB

pactenuii, repoapuii «CenbCKOX035IICTBEHHbIE PACTECHUS.

11 KJIIACC

Tema 1. DBoJirouMOHHAsA OHOJIOTHS.

[Ipennocsliku BO3HUKHOBEHHS JBOJIOLUOHHON TEOpUH. DBOJIIOLMOHHAs Teopus U €€
MecTO B OMoJ0ruu. BiysHue 3BOMIOLIMOHHON TeOpHH Ha pa3BUTHE OMOJIOTHU U IPYTHUX HayK.

CunerenbcTBa sBoyitolMU. [laneoHTOoNOrHUeckne: MOCIEA0BATENbHOCTh TOSBICHUS
BU/IOB B TAJIEOHTOJIOTUYECKOM JIETONHUCH, IepeXxoHble popMbl. buoreorpadpuieckue: CXoaCTBO U
paznuuue ¢ayH 1 Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUYECKUE: CXOJACTBA U pa3iuyus SMOPUOHOB pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIE, PYJIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHass teopus Y. JlapBuna. IIpennocbulku BO3HHMKHOBEHHUS JapBHHHU3MA.
JBuokyiye Ccwibl ABOMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeneN€HHas HW3MEHYMBOCTb, OOpb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus ooy (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBomtorus. [Tomynsmnus Kkak eIMHAIIA BUIA U YBOJIOIUH.
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JIBrokymue cuiibl ((pakTOpbl) BOJIONKMHM BUAOB B MpuUpojae. MyTallMOHHBIA MPOIECC U
KOMOWHATUBHASI U3MEHYMBOCTD. [[OMyIsSIIMOHHBIE BOTHBI U Apeiid reHoB. M3osius u Murparus.

EcrecTBeHHBII 0TOOp — Hampapisromui (akTop 3BOTIONHH. DOPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak pe3ynbTat Boonuu. [Ipumeps! nprcnocoOieHuit
y OpraHu3MoB. ApoMOp( O3Bl U UIMOATATITAIIIH.

Bun u BupgooGpasoBanue. Kputepun Bupga. OcHOBHbIE (HOpMBI BHI000pa30BaHUS:
reorpauueckoe, 3KOJI0rHuecKoe.

Maxkposomonusi. DopMbl 3BONIONUH: (puUiIeTHYECKas, TUBEPreHTHasi, KOHBEPreHTHasl,
napajuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue  OT  HecHeUAJIM3UPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
crienuanu3anys. AfanTuBHas pagdaiusl.

JdemoHcTpamum:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'exkenb, @. Mrosnep, A. H. CeBeprios.

Tabmuiel U cxeMbl: «Pa3Butne OpPraHu4cCKoro Mupa Ha 36MJ’I€», ((38p0,[[bII_HI/I

MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbl OOpbOBI 3a  CYIIECTBOBAHHUEY,
«EctectBennbiii  otOOp», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mopos
JKUBOTHBIX), «JTomynsiium, «MyTtanuoHHast U3MEHYUBOCTbY, «Apomop}o3bD»,
«Unmoananrtamuny, «OO0mas aereHepanus», «JBrkymue cuibl sBomroruny, «Kapra-cxema
mapuipyta nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBaHue», «lIpucrnoco0neHHOCTh

opranu3mMoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUI00OPAa30BAHUEY.

O6opyoBaHKe: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACKH, HA0OP IJI0JI0B U
ceMsiH, KoJuteKuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HaIpaBJICHUs 3BOIIONUNY, 00bEMHAs MOoeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOUHBIX).

buoreorpaguueckass kapra Mupa, KoyieKuus «@DopMbl COXPaHHOCTH HCKOMAEMbIX
KUBOTHBIX W pacTeHHI», MoJenb ammumkanusa «llepekpéct XxpoMocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (GOpMbI KPBIIILEB U OKPACKHU TENa).

Tema 2. Bo3HuKHOBeHHME M pa3BUTHE KU3HHU Ha 3emiie.

JloHay4yHbIEe NIPEACTABIEHUS O 3apOXKACHUM KU3HU. HaydHble rUnoTe3pl BOSHUKHOBEHMS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYEcKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON

sBosonnu. HavaneHelie aTamnsl Onosorndeckoit sposmoruu. ['unoreza PHK-mupa. ®opmupoBanue
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MEMOpaHHBIX CTPYKTYP U BO3HHMKHOBEHHE INPOTOKJIETKU. IlepBble KIETKHM M HUX HBOJIOLHA.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xxu3nu Ha 3emiie o 3pam u nepuojiaM. Katapxeii. Apxerckas u mpoTepo3onckas
apsl. [Taneo3oiickas 3pa u € nmepuoibl: KeMOPUKCKHUI, OPJIOBUKCKUH, CHUTYPHHCKUM, IEBOHCKHM,
KaMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30licKkas 3pa 1 €€ Mepuoibl: TPUACOBbIN, FOPCKU, MEJIOBOM.

Kalino3oiickast 3pa 1 €€ nepuo/ibl: MajJI€OreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KJIMMAaTa M T€0JOTMYeCKHUX IporeccoB. OCHOBHBIE ATalbl 3BOJIIOIUU
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuid 1 xKUBOTHBIX. [losiBIeHNe, pacuBeT
Y BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoOro MHpa Kak oTpaykeHue 3BoJIoLMU. OCHOBHbBIE CUCTEMATUUECKUE
CPYIIIBI OPraHU3MOB.

OBOJIIOLIMS  YeNIOBEKAa. AHTpPONOJIOTMS Kak Hayka. PasBurue mnpeacrtaBieHudl o
IIPOUCXOXKACHNUN YesloBeKa. MeTo bl M3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJoBeKa
U )KMUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEJIOBEKA.

JBuwxymue cuibl  (pakTopbl) aHTpororeHeza. HacneacTBeHHass HM3MEHUUMBOCTh H
ecTecTBeHHbIH 0TOOP. OOILIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPyZa, MBILIUICHHUE,
peyb.

OcCHOBHBIE CTaJIMM W BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAIONUTEKH, YeTOBEK yMebli,
Yenosek npsaAMmoxondimui, YenoBek HeaHAepTanbCckui, YenoBek pasymubld. Haxonku
MCKOMAaeMbIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHpPOCTpaHEHUsI, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIINE PAChl: €BPOIEOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpaloujHas  (9KBaTOpHAlbHAas), MOHTOJOWIHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH MPEICTaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSM CyIllecTBOBaHUS. EAMHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

Hoptpetsr: @. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabnuikl 1 cxeMbl: «Bo3aukHoBeHHEe COJTHEUHOM CUCTCMBI», «Pa3Burtue OpTraHHU4Y€CKOIro

MHpay, «PacturenpHas KIICTKa», «KupoTHas KIICTKa», ((HpOKapI/IOTI/ILIeCKaH KIICTKa»,
«COBpeMeHHaﬂ CUCTEMAa OPraHUYCCKOTO MHUpay, ((CpaBHeHI/Ie AHAaTOMUYCCKHUX YEPT CTPOCHUA
YCJIO0BCKa H I-IC.]'IOB61(0061)8.3HHX O6C3BHH», «OCHOBHBIC MECTa IAJICOHTOJIOTHYCCKUX HaxXoa0K
MNpEAKOB COBPCMCHHOI'O YCJIOBCKA», «I[peBHeﬁIHHe JIIOAN», ((I[peBHI/IC JIIO U », «HCpBLIe

COBPEMCHHBIC JIFOAN, «YemnoBeueckne paceb».
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ObopynoBanue: myispku — «[IpoucxoxkaeHue yenoBeka» (OIOCTBI  aBCTPAJIONMTEKA,

MUTEKAHTPOIA, HeAHACPTaIbIla, KPOMAaHbOHIIA), CICMKH WIH U300paKeHHs] KAMEHHBIX OpYyIUi
MEPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPhI, pyOuia, ckpebdia), TeoXpoHOJIOrHIecKasi TaduIa,
KosuteKuus «DopMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX M PACTCHHID.

Tema 3. Opranusmbl 4 OKpY KaloLIas cpejaa.

DKoOJIOTHST KaK Hayka. 3aJaud U pa3ielibl JKOJOTHU. MEeTobl 3KOJIOTHYECKUX
UCCJIEJOBAaHUM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHHMsI ~ OpPraHU3MOB:  BOJAHAs,  HA3€MHO-BO3AYIIHAs,  IOYBEHHAas,
BHYTPUOpPraHU3MEHHas!.

Okonoruveckue ¢akropel. Kimaccudukamus sxomorndeckux (akTopoB: aOHOTHYECKHE,
OMOTHYECKUE B aHTPOIOTeHHBIC. J[elicTBHE IKOJIIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

Abuotnyeckue  (QaxkTOphl:  CBET, TeMIeparypa, BIaxHOCTh. DoTomepuoausm.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTUYECKUX (aKkTOpoB. bruojgornueckre puTMbl.

buotnueckne ¢akropel. Bumbl OHOTHYECKMX  B3aUMOJCHCTBUH: KOHKYPCHIIUS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, Koomeparus, MyTyain3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHUYECTBO). AMEHcCAIU3M, HeHTpanu3M. 3HaueHHe OUOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B PUPOHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTUKU Tonysiiud. OCHOBHBIC TIOKAa3aTeIN TOMYJISIUU:
YUCJIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, MPUPOCT, MHTpalusd. JluHamuka
YUCJIIEHHOCTHU MONYJISALNH U €€ PErysiusl.

JdemMoncTpanum:

Hoptpetsr: A. I'ymbonsar, K. @. Pynwe, 3. ['exkensb.

Tabnuie! u cxemsl: kapta «IIpuponnbie 30Hb 3eMun», «Cpelibl OOUTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomynsanuny, «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJISALUU
UHY30pUn-Typenbkn», «[Iuiessie nemnm».

Tema 4. CooOmmecTBa U 3K0JIOTHYECKHE CUCTEMBI.

CooOmiectBo  opranmaMoB  —  OuoneHo3. CTpykTypbl  OuoleHO3a:  BUAOBas,
pOCTpaHCTBEHHas, Tpoduueckas (mumiesast). Buasl-noMmuHanTel. CBsi3U B OMOIIEHO3E.

DKoJoruveckre cuctembl (dKocuctembl). [loHaTne 00 sKocucTeMe U OUOTEOIeHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBHI, pPEIYIICHTHI.
KpyroBopoT BemiecTB M TMOTOK J3HEPrUU B HKOcucTeMe. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cerd. OCHOBHBIE IIOKa3aTeNd 3KOCHCTEMBI: OHoMacca,
OPOAYKIMS. DKOJIOTMYECKHE MHpPaMHbl: HPOAYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa

9KOCUCTEM: YCTOMYMBOCTb, CAMOpETyIsiiusl, pazButue. Cykieccus.
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[Ipupongubie 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p M PEK. DKOCHUCTEMa XBOWHOTO WIH
MIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOT€HHBIE YKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMbl. buonorndeckoe u
XO3SIHCTBEHHOE 3HAUEHHE arpPOIKOCHCTEM H YPOOIKOCHCTEM.

buopasznoobOpasue kak (akrop yctonduBocTH dKocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuibl, coctaB U CTpyKTypa OuOChEpHI.
JKuBoe BemectBo u ero ¢yHknuu. OcoOeHHOCTH Omocdephl Kak Tia00aTbHONH SKOCHCTEMEI.
JlnHaMuveckoe paBHOBecHe U oOpaTHas CBsi3b B Onochepe.

KpyroBopotsl BemecTB M OMOTCOXMMHYECKHE IHMKIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OHOChepsl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBo B Ouocdepe 3emin. AHTpoONoreHHbIe n3MeHeHust B ouocdepe. [nodanbHbIe
9KOJIOTUYECKHE TIPOOIICMBI.

CocymecTBoBaHue MpUpoIbl U yesnoBeuecTBa. CoxpaHeHre OnopaznooOpa3usi Kak OCHOBA
ycroitunBocTd Onochepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMH PECYPCAMH U MX
ucrosb30Banue. JloCTIKEHHS OMOIOTUU M OXPaHa IPUPOIbI.

JdemoHcTpanum:

Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabnuie! u cxembl: «[Iumessie nenny», «buoieHos: coctaB u cTpykrypa», «lIpupoansie

coobmectBay, «llemu mnutanus», «Okonoruueckas nupamuga», «buochepa u yenoBex»,
«IKocucTeMa MUPOKOIUCTBEHHOT O JIEca», « IKOCHCTEMA XBOMHOTO Jecay, «buoienos3 Bogoémayn,
«ArporieHo3», «lIpumepHBIE aHTPONOrEeHHBIE BO3JACUCTBUS Ha NpuUpoay», «Baxkuelmme
WCTOYHHMKHU 3arps3HEHUs BO3JyXa W TPYHTOBBIX BO», «[louBa — BakHEHIIas cOCTaBIISIONIAs
ouoctheprr», «DakTopel gerpamanuu  TouB», «llapHukoBBIE  dPderT», «DaKTOpHI
paZnoaKTUBHOTO 3arps3HeHust Onocdepr», «O01as cTpykTypa ouocheps», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKpaH Ouochepwr», «KpyroBopor yriepoga B Oumocdepe»,
«KpyroBopot a3ora B mpupoie».

O6ODVZ[OB8.HI/I€2 MOACIb-allIlJInKaI s «Tunuaneie 61/IOI_ICHO3LI», rep6ap1/11”4

«PactutenbHble  coobmiecTBa»,  Koyulekuuu — «buomeno3», «Bpenurtenu — BakHEHMIIMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TrepOapuu ¥ KOJUIEKIIMM pPACTeHUH U  KUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM 3KOJIOTMYECKUM IpyniiaM ogHoro Buaa, KpacHas kaura Poccuiickoin

<De;[epau1/m, I/1306pa)KCHI/I${ OXpaHsACMbIX BUIOB paCTCHI/Iﬁ " )KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O
BUOJIOI'MN HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHMUSA

Cornacno ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00y4aroIKUMUCS NPOrpaMM CpPEeHEro 0OLEero 00pa3oBaHus: JIUYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JINMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType JIMUYHOCTHBIX pE3yJabTaTOB OCBOCHHS Mpeamera «bHONOTHS» BbBIIEICHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHME OOY4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEIEIECHHUIO,
HAJIMYMEe MOTHMBAIMU K OOyYeHUIO OHONOTWH, IIeJICHANpaBICHHOE pPAa3BUTHE BHYTPECHHHX
yOeXKIeHUI JIMYHOCTH HAa OCHOBE KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULUN PA3BUTHUS
OMOJIOrMYECKOr0 3HaHUS, TOTOBHOCTh U CIIOCOOHOCTh 00YyYaroIuXcsl pyKOBO/ICTBOBATHCS B CBOEH
JeSITeIbHOCTH LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKaMHM, HPUCYIIMMU CHCTEME OMOJIOIMYECKOro
00pa3oBaHusl, HATMYUE SKOJOTHUECKOTO MMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIEJTH U CTPOUTH
KU3HCHHBIC TITaHBI.

JInyHOCTHBIE PE3yNbTaThl OCBOEHUS Ipeamera «buonorus» AOCTUraroTcsi B €IUHCTBE
y4eOHOI W BOCHHUTATENbHOM JESITEIbHOCTH B COOTBETCTBUU C TPATULMOHHBIMH POCCHUHCKHMU
COLMOKYJIBTYPHBIMH, UCTOPUYECKIMHU U JyXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMH, TPUHSATHIMU B
o0ImIecTBe TpaBWIaMH W HOPMAaMHU TOBEICHHS M CIOCOOCTBYIOT IMPOIECCaM CaMOIIO3HAHMS,
CaMOBOCITIUTaHMUsI M CaMOPA3BUTHS, PAa3BUTUS BHYTPEHHEH MO3MLMHU JMYHOCTH, MAaTPUOTHU3MA,
YBaKEHUs K 3aKOHY M IPABONOPSJIKY, YEIOBEKY TPy/Aa M CTaplieMy IOKOJEHHUIO, B3aUMHOIO
YBOKEHUS, OCEpEe)KHOTO  OTHOIICHUS K  KYJIbTYPHOMY  HACICIUI0 M TPaTUIHsIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAroLIEn cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS yUeOHOro npeaMeTa «bruonorusy A0KHBl OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH
MO3WIIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIMH, IMO3UTHUBHBIX BHYTPEHHHUX
yOeXKIIEHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM  POCCHIMCKOTO  OOIIECTBa,
pacuipeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEIHHOCTH B IMPOLECCE Pealn3allii OCHOBHBIX
HarpaBJIeHUH BOCIUTATEIBHON JeSITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:KIaHCKOro BOCTIMTAHMS:

C(OPMHPOBAHHOCTh TPAXKMAAHCKON TMO3WIHMKA  OOYYAIOIETocs KaK aKTUBHOTO |
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIeCTBa;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M O0OS3aHHOCTEH, YBa)K€HHE 3aKOHA H

NPaBOTIOPSIIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPUECKOM JESTENLHOCTHU MPH CO3/IaHUU YUEOHBIX MPOEKTOB,
peiCHUN y‘IC6HBIX U I1I03HaBaTCJIbHBIX 3aJa4, BBIIIOJIHCHUN 6I/IOHOFI/I‘-I€CKI/IX SKCIICPUMCHTOB,

CIIOCOOHOCTh  ONpPENENSITh COOCTBEHHYIO IIO3UIIMI0 IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U O0BSICHSATH €€,

YMEHHE YYMUTbIBaTh B CBOMX JCHCTBUSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
BSaHMOHeﬁCTBHH HIOI[Gﬁ C pasHbIMU y6e)KZ[eHI/I$IMI/I, KYJIbTYPHBIMU LCHHOCTSAMHU U COLIMAJIbHBIM
MOJIOKCHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOIO BBIMIOJIHEHUS YYEOHBIX,
MO3HABATENIbHBIX M HUCCIEIOBATEIbCKUX 3a/lady, YBAXKUTEIHHOIO OTHOIIEHUS K MHEHHUIO
OIIOHEHTOB IPH 00CYXIEHUU CIOPHBIX BOIIPOCOB OMOJIOTHYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON JIEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSI:

c(OpPMHUPOBAHHOCTh POCCUNCKON TPaskJaHCKON MIACHTUYHOCTHU, MATPUOTU3MA, YBAKECHUS
K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH mepen PoanHON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBO# SI3BIK U KYJBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHWE K TPUPOJHOMY HACIEAHI0 U TaMSITHUKAM TMPUPOIBL,
JnocTxkeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUUCKHAX YYEHBIX B CTAaHOBIICHHE W Pa3BUTHUE
6I/IOJ'IOFI/II/I, MOHUMAaHUS 3HAYE€HUSI OMOJIOTUU B [TO3HAHUN 3aKOHOB IIpUPOABI, B )KU3HH YCJIIOBCKA U
COBPEMEHHOT0 00IIIeCTBa;

uzeitHas yoex 1IEHHOCTh, TOTOBHOCTb K CITY>KEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HaHHWE TYXOBHBIX [IEHHOCTEH POCCHIICKOTO Hapo/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAlLIMIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMUBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJTUTENSM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA HGHHOCTCI\/’I CEMENHON JKU3HU B COOTBETCTBUH C TpaauuusaMn HapOa0B
Poccuwn;

4) 3C¢TeTHYECKOr0 BOCIIMTAHMS

ACTETHUYECKOE OTHOIIEHUE K MHPY, BKIFOUasi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMAaHHE SYMOITMOHAIBHOTO BO3JICHCTBUS KUBOM TIPUPOJIBI U €€ IICHHOCTH;
17



TFOTOBHOCTh K CAaMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE HPOSBIISTH
KauecTBa TBOPYECKOH JIMUHOCTH;

5) pusnueckoro  BocHHUTAHUs, (OPMHUPOBAHMA  KYJIbTYPbl  310pPOBbSI M
3MOLMOHAJIBHOIO 0JIArONOJIyYHs:

MMOHUMAaHKE U peain3alys 3I0pOBOro U 6e30macHoro odpasa KkU3HH (340POBOE MUTAHUE,
COOJIOZICHHE TUTUECHUYECKHUX IMPABWJI U HOPM, COAIAaHCHPOBAHHBIN PEKUM 3aHITHA M OTIIBIXA,
perynspHas (Qu3MYecKass AaKTHUBHOCTH), OEPEeKHOT0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPU3HMUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE LIEHHOCTH TMPaBWJI HHIMBUIYaJbHOTO M KOJUIEKTUBHOIO O€30IacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJICH;

OCO3HAHWE IOCJICICTBUN W HENPHSTHS BPEIHBIX MPUBBIUCK (YHMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

6) TPy/Z10BOT0 BOCIIUTAHUS

TOTOBHOCTB K TPYAY, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYI0JIIO0HE;

FOTOBHOCTh K  aKTUBHOM  JAEATEIBbHOCTH  TEXHOJIOTMYECKOM W COUUAIBHOU
HAIPaBIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, TUIAHUPOBATH M CAMOCTOSTEIBHO BBITOJIHSTH
TaKylo J1€ITeJIbHOCTb;

WHTEpEC K pa3InuHbIM cepaM MpoPecCuOHAIBHONU AEATEILHOCTH, YMEHUE COBEPIIATh
OCO3HaAHHBIN BEIOOP Oyaytieit mpodeccun 1 peaaTn30BbIBaTh COOCTBEHHBIE JKMU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHHUIO Ha MPOTSHKEHUU Bcel
JKU3HHU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS

9KOJIOTUYECKH 11€JIeCO00pa3HOE OTHOIIEHUE K IPUPOIC KaK UCTOUHUKY JKM3HU HA 3eMIie,
OCHOBE €€ CYILIECTBOBAHMS;

TIOBBIIIICHUE YPOBHS IKOJIOTUYECKOW KYIbTYPHI: MPHUOOpETEHHE OMbITAa MIAHWPOBAHUS
MOCTYIIKOB M OIIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPeJIbl;

OCO3HaHUE TJI00AILHOTO XapaKTepa KOJIOTHIYECKUX MPOOJIeM U IMyTeH UX PEIICHUS;

CIIOCOOHOCTH MCIOJIB30BATh MPUOOPETaeMbIe MPU U3YICHUH OMOJIOTHH 3HAHUS U YMEHHUS
IpHU pEIIeHUU MPOOTEM, CBS3aHHBIX C PAMOHAIBHBIM MPHUPOAOIOIBE30BaHNEM (COOII0ICHUE
MpaBWJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PAaBHOBECHUS B IKOCHUCTEMax,
OXpaHy BUJOB, IKOCHCTEM, OHOochepbl);

aKTUBHOE HENpUATHE ACHCTBUMN, MPUHOCALIMX BpEJ OKpYXkarolled MpUpOAHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONMPHUSATHBIE HKOJIOTHUECKUE MOCIEACTBUS MPEIITPUHUMAEMBIX

JIEUCTBUI U MPEIOTBPAILATH HX;
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HAJIMYUE PA3BUTOTO HSKOJIOTMYECKOTO MBIIIJIEHUS, IKOJOTHYECKOM KYJIbTYpHI, OMbITa
JIEATENIbHOCTH  DKOJOTMYECKOM  HAIIPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
[03HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTUIO B
MPAKTUYECKOM JIESITETbHOCTH IKOJOTMYECKOU HAPABIECHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAayKd U OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOIO Ha JIMAJIOTe€ KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YUTATEIILCKOM KYJIbTYPbI KaK CPEICTBA B3aUMOICHCTBUS
MEXIY JIOJIbMU U TTO3HAHUS MUDA;

MOHWMAaHUE CeU(PUKU OMOJOTUU KaK HAayKH, OCO3HaHHs €€ poiu B (OPMHUPOBAHUU
paloHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPeICTaBlIeHHsI 00 OKpYKaroleM
MHpPE Kak O eIUHCTBE TPHUPOJIBI, YEIOBEKa MW OOIIECTBA, B IIO3HAHMHM IPUPOIHBIX
3aKOHOMEPHOCTEH M PEeIIeHUH TPOOJIeM COXPAHEHUS IPUPOTHOTO PABHOBECHS;

yOKIAEHHOCTh B 3HAYMMOCTH OHOJIOTHH JUISI COBPEMEHHOU IUBIIIN3AIMN: 00CCTICUCHHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 II100AbHBIX
HKOJIOTHYECKUX MPOoOIieM U obecrieueHus mepexoja K yCTOWYMBOMY Pa3BUTHIO, PAIlMOHAIBHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJTYYCHHH OMOJOTHYECKUX 3HAHHUH B IIENAX MOBBIIICHUS 001IeH
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

MOHUMaHUE CYIIHOCTH METOJIOB IO3HAHUA, HMCIIOJb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMmble 3HAHUS IS aHajdu3a M OOBSICHEHHs SBICHUN
OKPYXKAIOIIer0o MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJTIOYEHUsT HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIONMIMXCSA JaHHBIX C IEJIBI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCIOJB30BaTh OUMONOTUYECKUE 3HAHUS ISl PELICHUS
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHME IEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO 1€ TETbHOCTh MHANBUIYAIBLHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO M CamMoO0Opa3oOBaHUIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU 1O OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU

MOTPEOHOCTSIMHU.
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METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yIbTaThl OCBOCHHS y4eOHOTo mpenMera «BHOJIorus» BKIIIOYAIOT:
3HaUMMBIC JUIS  (OPMHpPOBAHUS  MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXTpeaMeTHbIE) O0IIeHAYyYHbIE TIOHITHS, OTPaXKAIOIIUE 1IEJTOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienuruKy METOJIOB IMO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsi, UCCIEAOBaHNUEe, HAOIIOJEHUE, U3MEpPEHUE, SKCICPUMEHT M JPYTHX), YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanre (YHKIIMOHATBLHON T'PAMOTHOCTH M COLMAJIBHONH KOMIETCHIIMH OO0YyYaronuxcs,
CIIOCOOHOCTD o0yJaronmxcs HCII0/Ib30BaTh OCBOCHHEIC MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COIMATHbHOM MPAKTHKE.

MeTtanpeameTHble pe3ylbTaThl OCBOCHUS MPOrpaMMBbl CPETHEro 00IIero o0pa3oBaHUS
JIOJIKHBI OTPAXKATh:

ORyajieHne YHUBEPCAJILHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBUS:

CaMOCTOSITENILHO (DOPMYIHPOBATh M aKTyaJIM3UpPOBATh MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TIPH OCBOCHWW 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATH CMBICT OHOJIOTHYECKHX
MOHTHI (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMHU TOHIATUSIMH);

OTIPECIIATh TN JeATSIILHOCTH, 3ajaBas IMMapamMeTpbl M KPUTEPHH WX JOCTHIKCHUS,
COOTHOCHTB PE3yIbTaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIONIb30BaTh OMONOTUYECKUE TOHATUSA Uil OOBsICHEHHs] (aKTOB U SIBICHUM KUBOU
PUPOJIBI;

CTPOUTH JIOTHYECKUE pACCYyXIeHUs (WHIYKTUBHBIC, JEAYKTHBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIBI U 3aKJIIOUCHUS,

MIPUMEHSITh CXEMHO-MOJICTIbHBIC CPENICTBA IS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TAKXKE MPOTUBOPEUUMA Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IJIaH PEHICHUS MTPOOIEMBI ¢ YUETOM aHAIH3a HMEIOIIUXCS MaTePUAIbHBIX
¥ HEMaTEepPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIHLHOCTh, OIEHWBATh COOTBETCTBHE PE3YJbTATOB IIEISIM,

OIICHUBATh PUCKH MOCIICACTBUHN ACATEIHHOCTH;
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KOOPAMHUPOBaTb M BBINOJHATE pPabOTy B YCIOBUSX pEabHOIO, BUPTYaJIbHOIO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEICTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MIPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BJIaJIeTh HAaBbIKAMU y4eOHO-UCCIIE0BATENBCKON U MPOEKTHON /EATEIbHOCTH, HaBbIKAMU
paspenieHus: npoodsieM, CrOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pellIeHUs IPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0OB I103HAHUS;

UCIOJIb30BATh Pa3IMYHbIE BUABI JEATEIBHOCTH IO IOJyYEHUIO HOBOIO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0O U IMPUMEHEHHUIO B YYEOHBIX CUTyallUsX, B TOM 4HUCIE MpU
CO31aHUU YYEOHBIX U COI[MAJIbHBIX IPOEKTOB;

(dbopMHpOBATh HAYYHBII THUI MBIILIICHNS, BIaJIeTh HAYYHON TEPMHHOJIOTUEH, KITIOYESBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIHUpPOBaTH COOCTBEHHbIC 3a/laud B 0OPa30BaTENbHON AEATEIHOCTU U
KU3HEHHBIX CHTYalLUsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTYAJIIM3MPOBATH 3a7ady, BBIJBUTATh
TUIIOTE3Y €€ PeLIeHUs, HAXOJUTh apryMEHTHI JUIs 1I0Ka3aTelIbCTBA CBOMX YTBEPXKIECHUI, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh IMOJYYEHHBbIE B XOJAE pEUIeHMs] 3a7aud pe3yJbTaThbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OMBIT;

OCYILECTBIATH 1lleJICHANpPaBIEHHBI MOUCK MEepeHoca CPeiCTB U CHOCOOOB JEHCTBUS B
PO ECCHOHAIBHYIO CPENY;

yMETb MEPEeHOCUTh 3HAHMS B [IO3HABATEIbHYIO W  IPAKTUYECKYl0 oO0jacTu
KHU3HENIeATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIC WICH, TNpEUIaraTh OPUTHHAIBHBIE TOIXOABI M DPEUICHHUs, CTaBHTH
po0JIeMBI U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B Pa3IMYHBIX MCTOYHMKAX MH(pOpMaIuu (Tekcrte yuyeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JHUTeparype, OMOJIOTHYECKUX CIIOBapsAX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHAIW3UPOBaTh WHGOPMALMIO DPA3IUYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyIMpOBaTh 3ampockl M MPUMEHSTH pa3IM4YHBIE METOABI MpPHU TMOUCKE U OTOOpe

Ouostornueckoi MHpopMaIuu, HeOOXOUMOH JIJIs1 BRITIOJIHEHHS YICOHBIX 3a/1a4;
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MpUOOpPETaTh OMBIT HCMONb30BaHUS HWH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOIB30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIBHYIO (OpPMY TPEACTABICHUS OHUOIOTHYECKON
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAy4YHBIA $3bIK B KAaueCTBE CpEIACTBA MpuU paboTe ¢ OHOIOrHYecKOn
uH(poOpMaIMel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTEeMaTHYeCKHE 3HAKU U CHUMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKIATYPY, WCIOIB30BaTh M MPEOOPA3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIaJIETh HAaBBIKAMU pAclO3HABaHMS M 3alIUThl HUHpOpManuu, HHOOPMAUOHHON
0€30MacHOCTH JINYHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

1) oomenne:

OCYILIECTBISATH KOMMYHHUKAIIMU BO BCeX cpepax KU3HU, aKTUBHO y4aCTBOBATh B JIUAJIOTE
WM JIUCKYCCHUM TI0 CYIIECTBY OOCYXIaeMOl TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CY)KJIGHUSI OTHOCHTEIIbHO BBINOJHEHUSI TIpeajaraéMon 3ajady, Y4YUThIBATh WHTEPEChl U
COTJIACOBAHHOCTD MO3ULIUI APYTUX YUaCTHUKOB TUAJIOTA WK TUCKYCCHH);

pacrno3HaBaTh HeBepOallbHbIE CpEACTBA OOIIEHHUs, MOHUMATh 3HAYEHHUE COIUATbHBIX
3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHUSI KOH(MIUKTHBIX CUTYallMi, YMETh CMSTYaTh KOH(MIUKTHI U
BECTHU TMEPETOBOPHI;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOIIEHUS U B3aUMOJCUCTBHSI, MMOHMMATh HAMEPEHHUS
JIPYTUX JIOAEH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (opme
(GhOopMyIUpPOBATh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HMCIOJIB30BAHUEM SI3BIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MMOHUMATh W UCIOJI30BaTh MPEUMYIIECTBA KOMAaHIHON W WHAUBUAYATBHON pabOThl IPHU
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
dbopM B3aMMOECHCTBHSI IPHU PEIICHUH Y4eOHOM 3a/1a4H;

BBIOMpATh TEMAaTUKY M METOJBI COBMECTHBIX JCUCTBUN C YYETOM OOIIMX WHTEPECOB H
BO3MOKHOCTEH Ka)KJI0TO YjieHA KOJUICKTHUBA;

MPUHUMATh 1I€JIM COBMECTHOW JI€ATEITbHOCTH, OpPTaHW30BBIBATH M KOOPJIWHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIIATE POJIU C YYETOM MHEHUMN
Y4aCTHUKOB, OOCYXKIAaTh PE3ybTaThl COBMECTHON PabOTHI;

OLICHHMBATh KaYe€CTBO CBOETO BKJIAJIa U KaXKJAOT0 yYaCTHUKA KOMaH/bl B OOIIUN pe3yabTaT

1o pa3zpaboTaHHBIM KPUTEPUSIM;
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IIpeyiaraTb HOBBIE IIPOEKTHI, OLICHUBATh HMJEU C IO3MLUN HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B paA3JIMYHBIX CUTYyalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

OgyajeHne yHMBEPCAJIbHBIMHU PeryJsiTHBHBIMU 1eiCTBUAMM:

1) camoopranmu3amus:

WCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS BBIABICHUS NPOOJIEM M UX pEIIeHUs B
KU3HEHHBIX U YUE€OHBIX CUTYalMsIX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JICUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYKaIOIIHNX;

CaMOCTOSITEJIbHO OCYILECTBIISATh IMO3HABATEJIbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBIE 337a4l B 00pa30BATENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJILHO COCTAaBJIATH IJIaH PELIEHUsI IPOOJIEMBI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paciupsaTh paMKH1 y4eOHOTr0 NMpeAMETa Ha OCHOBE JINYHBIX MPEATOYTEHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBICHUIO IIUPOKON PYIUIIMU B PA3HBIX 00JaCTAX
3HaHMUH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIBbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBHI B IECATEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBbIKaMU MI03HABATENIbHOM pe(IeKCUU KaKk OCO3HAHMSI COBEPILIAEMBIX AEHCTBUIM
Y MBICITUTEJIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, HCIIOJIb30BATh MPUEMBI pedIeKCUn
JUISl OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIlIeHMS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€ PE3YNIbTATOB JIESTEIBHOCTH;

3) npuHsATHE CeOsI U IPYTHUX:

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAIMU3€E PE3yNbTaTOB AECATEIbHOCTH;

IIPU3HABAThH CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH JIPYrOro YeloBeKa.
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MNPEJIMETHBIE PE3YJIBTATHBI

[IpenmerHsie pe3ynbTaThl ocBoeHus rnporpammbl COO o 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT Crieruduueckue s yaeOHoro npenmera «buonorus» HaydHbIE 3HAHHS, YMEHUS U
CIOCO0bI nercTBui o OCBOEHHUIO, MHTEPIIPETAlNU
U IpeoOpa30BaHUIO 3HAHUM, BUIBI JEATEIILHOCTH 110 TOTYyYEHUIO HOBOTO 3HAHUS U IPUMEHEHHIO
3HaHUH B Pa3lMYHBIX YYEOHBIX CUTYyalUsiX, a TaKXKe B PEaJTbHBIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX ¢ Owosiorueil. B mporpaMme mpenMeTHbIE pe3yabTaThl MPEICTABICHBI IO T0JaM
00yJeHwUsI.

[IpenmerHbie  pe3ynbTaThl OCBOEHUA yueOHoro mpenmera «buonorus» ¢ 10
Kj1acce JI0JKHBI OTpaXarh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PONM OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUMCKHUX U 3apyOCKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PEeLICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJIEPIKAHNE OMOJIOTHUECKUX TEPMUHOB M TIOHSATHIA: KU3Hb, KIETKA,
opranusM, MeTabom3M (0OMeH BEIIeCTB U MPEeBPAIIeHUE YHEPTUH ), TOMEOCTa3 (CaMOPETyIISIIHS),
YpOBHEBasi  OpraHMW3alusi  JKUBBIX  CHCTEM, CaMOBOCIpOU3BeAeHUE  (PermpOIyKIIHs),
HACJIEICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BHUTHE,

YMEHHE Hu3JaraTb OHMOJIOTUYECKHE TEOpPHH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs,
LEHTpaJlbHas JO0rMa MOJIEKyJIsApHOH Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBusnosa) u yueHus (0 LIEHTPaX MHOT00Opa3us U MPOUCXOXKJICHUS KyJIbTypHbIX pacTeHuil H.
W. BaBuinosa), onpeaessTh TPaHUIIbl KX TIPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJIJIETh METOJaMH HAYYHOTO TO3HAHUS B OMOJIOTMHU: HAOIIO/IEHUE U OIMCAaHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M IPOBEJCHHE OHOJOTMYECKOTO
HKCIEPUMEHTA, BBIJBM)KEHUE THUIIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HCCIEAYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJYUYEHHBIX DPE3YJIbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX ITOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHUH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIE MPHU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTHU IMPOIIECCOB: 0OMEHA BEIECTB U
NPEeBpaIIeHHs] YHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO W JHEPreTHYecKOro OOMeHa,
XEMOCHHTE3a, MHUTO03a, MeH03a, OTUIOIOTBOPEHUS, PA3MHOXKECHHUS, WHIUBUIYATLHOTO Pa3BUTHS
opranmu3Ma (OHTOTEHE3);

YMEHHUE MPUMEHSATh MOJy4eHHbIe 3HAaHUS JUIs 00BSICHEHUS! OMOJIOTMYECKUX MPOIIECCOB U
SIBIICHUH, 111 IPUHATHS MIPAKTUUYECKUX PELIEHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus

0€30MTaCHOCTH CBOETO 37I0POBbS W 3JIOPOBBSl OKPYKAIOIIUX JIFOJIEH, COONIONEHUS HOPM
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IPaMOTHOTO IMOBEJEHHUsI B OKpYXaloIlleil NpUpOAHON cpele, MOHMMaHUE HEOOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHMONIOTHM M OMOTEXHOJIOTHH ISl parMoHaIbHOTO
IIPUPO/IONOIB30BAHUS;

YMEHHE pellaTh 3JIEMEHTAPHbIE TEHETHYECKHE 3aJaud Ha MOHO- U JUTMOpHUIHOE
CKpeLIMBaHKE, CLEIUIEHHOE Hacle0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE pabOTHl, COONIONATh MpaBUiIa MpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE KPUTHYECKU OLEHHMBATh M HHTEPIPETUPOBATh HH(OPMAIMIO OMOIOTMYECKOro
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyYHbIE 3HAHUS W3 PA3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBOW MH(MOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHAIIbl), ITUYECKHE ACMIEKThI COBPEMEHHBIX
UCCIICIOBaHU B OMOJIOTUU, MEAULIMHE, OMOTEXHOJIOIUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCBMEHHbIE M YCTHBbIE COOOLIEHHs, 00001mas
Onosornyeckyro HMHGPOPMAIMI0O W3 HECKOJIBKMX HWCTOYHHUKOB, TPAMOTHO HCIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

IIpenmetnple  pe3ynbTaThl  OCBOEHHMS  ydyeOHoro mnpenmera «buonorus» ¢ 11
KJlacce I0JKHBI OTPaXKarTh:

c(OPMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTMH B CHUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPbIBATh COJIepKaHre ONOIOrMYECKUX TEPMUHOB U MIOHSATUI: BUJT, TOMYJISIIIHS,
reHo(OH/, OSBOJIOLMS, JBIXKYIIHE CHIbl ((DaKkTOpbI) DBOJIOIUH, MPHUCTOCOOJICHHOCTh
OpPraHu3MOB, BHUJA000pa30OBaHME, OSKOJOTHYECKHE (DAKTOPHI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLEHTHI, LIENH MUTaHUs, SKOJOrMyecKas nupaMuia, OuoreoreHos, onocdepa;

yMEHHE Wu3Jarath Ouosiornyeckue Teopuu (dBosounoHHas Teopuss Y. JlapBuna,
CHUHTETHYECKas TEeOpHs HBOJIIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrtsa K.
M. bapa, yepenoBanus INIaBHbIX HanpasiieHui u nyrei spomonuu A. H. CeBepriosa, yueHus o
6uocdepe B. U. BepHajckoro), onpenensiTe rpaHHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAOJIIOJEHHE U OMHCAHHE
KHUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHu3aluss U TMPOBEACHHE OHUOJIOrMYECKOTO
DKCIEPUMEHTA, BBIIBM)KEHNUE TMIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,

TGOpHI;'I 1 3aKOHOB, YMCHHEC J1€J1aTh BbIBOJbI HA OCHOBAHWH ITOJIYYCHHBIX PE3YJIbTATOB,
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YMEHHE BBIACNATH CYIECTBEHHBIEC TPU3HAKU CTPOEHUS OMOIOrMYECKUX 0ObEKTOB: BUJIOB,
MOMYJISIIIAA, TPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTEOIICHO30B H JKOCHCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUJI000pa30BaHus, MPHUCIOCOOICHHOCTH OPraHU3MOB, JIEHCTBHUS IKOJIOTHYECKUX (DaKTOpOB Ha
OpraHU3MBl, IIEPEHOCA BEUIECTB U MOTOKA SHEPTUU B 3KOCHCTEMAX, aHTPOIIOTCHHBIX U3MEHEHUHN B
IKOCHCTEMAax CBOCH MECTHOCTH, KPYrOBOpPOTa BEHIECTB M OHOT€OXMMHUYECKUX ITUKIOB B
ouocdepe;

YMEHHE MPUMEHSTH MOJyYeHHbIE 3HAHUS U1 O0BSICHEHUS! OMOJIOTUYECKUX MPOLECCOB U
SIBIICHUH, /17151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENbIO OOecTieueHust
0€30MaCHOCTH CBOETO 3[0POBbS W 3/I0POBBSl OKPYKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
rPaMOTHOTO TIOBEACHHSI B OKpPYXKAIOIICH MPUPOAHOW Cpelne, NMOHMMaHWe HEoOXOIUMOCTH
UCIIOJIb30BaHUS JOCTHKEHUI COBpPEMEHHOM ouonoruu TUIS paloHaIbHOrO
MPUPOIONOIB30BAHUS;

YMEHHE peliaTh JJIEMEHTapHBIE OMOJOTMYECKHE 3a7add, COCTABISATh CXEMBI IMEepeHOoca
BEIIECTB U SHEPTUU B 3KOcUcTeMax (LIENH MUTaHUsA);

YMEHHE BBIMOIHITH J1a00paTOpHbIE U MpaKTUUYecKre padoThl, cOOMI0aaTh MpaBuiIa MpH
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYCCKU OICHUBATh W WHTEPIPETHPOBATH WH(GOPMANUIO OMOJIOTHYIECKOTO
COJICpKaHUsI, BKIIFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBA
MaccoBOM HWH(OpMAIMK, HAYYHO-TIOMYJSIPHBIE MaTepHalbl), paccMaTpuBaTh TII0OATbHBIC
HKOJIOTMUYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOUICHUIO K HUM COOCTBEHHYIO
MIO3UITHIO;

yMEHHE Cco3/7aBaTh COOCTBEHHBbIE THMCHMEHHBIE M YCTHBIE COOOIIeHus, 00001Ias
OMOJOTHYECKYI0 HMH(POpPMAIIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh

NOHATUIHBIN anmapaT OMOJIOTHH.
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TEMATHYECKOE IINIAHUPOBAHHUE

KiroueBble BocriuTarenbHbIE 3a/1a44 B paMKax IpeaMeTa:

1.YcranoBneHue 10BEPUTEIbHBIX OTHOIICHUN MEXKy YUUTEIIEH U €r0 yUeHUKAMHU,
CHOCOOCTBYIOIIMX MTO3UTUBHOMY BOCTIPHATHIO YYaIIUMUCS TpeOOBaHUHN U MTPOCKO yuuTes,
NPUBJICYCHUIO UX BHUMAHUA K 00CY)KJaeMOil Ha ypoke HH(POPMAIIH, aKTUBH3AIHS UX
IIO3HABATENIbHOMN 1€ATEIIbHOCTH.

2.Mcnionb30BaHuE BOCIIMTATENbHBIX BOZMOXHOCTEH cofiepKaHus yd4eOHOro peiMeTa uepes
JEMOHCTPALMIO AETSAM IPUMEPOB OTBETCTBEHHOIO TPAXKIaHCKOTO MTOBEICHUS, IIPOSIBIICHUS
4eJI0BEKOJII0OUS U I00pOCepaAeYHOCTH, Yepes MoA00p COOTBETCTBYIOIINX YIPAKHEHUH.

3. IlpumeHeHue Ha ypoKe UHTEPAKTUBHBIX ()OpM pabOThl yyallluXcs: HHTEIUIEKTYaIbHbIX U,
IpyIIOBOM pabOTHI UM pabOTHI B Mapax, KOTOPbIE y4ar IKOJIbHUKOB KOMaHIHOH paboTe u
B3aMMOJIEUCTBHUIO C JPYTUMU AETbMU; CTUMYIHUPYIOT [103HABATEIbHYI0 MOTHUBAIMIO IIKOJILHUKOB.
4. IlpuBrneyeHre BHUMAHUS IIKOJIbHUKOB K IEHHOCTHOMY aCIEKTYy U3y4aeMbIX Ha YpOKe
SBJICHUH, OpraHu3anys ux padoThl ¢ MOJy4yaeMoil Ha ypOKe COLMAIbHO 3HAYUMOM nHpopmarueit
— MHULMUPOBAaHUE €€ 00CYKJICHHsI, BBICKAa3bIBAaHUSl YYAIMMUCS CBOETO MHEHMSI 10 €€ TIOBO/LY,
BbIPa0OTKa CBOETO K HEM OTHOLIEHMS.

5. IloOy»kneHune MKOIBHUKOB COONIONATh HAa YPOKE OOIIENPUHATHIC HOPMBI ITOBEJCHHS, TIPABUIIA
OOLIEHMS CO CTapIIMMHU (IT€Aarorn4ecKuMU pabOTHUKAaMHU) U CBEPCTHUKAMH (yUE€HUKaMN),

MMPUHIUIIBI yqe6H0171 JAUCHUIIIMHBI U CaMOOpPTaHU3alluu.
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10 KJIACC

Ne Tema ypoka
n/
n
PA3JEJI BUOJIOT'UA
KAK HAYKA
]
buomorus B
CHCTEME HayK
4 Mertompl IO3HAHHS
SKUBOU TIPUPO/IBI.
PA3JIEJI ZKUBBIE
CUCTEMBI 1 UX
OPIrAHU3ANUS
d buomornueckue
CHCTEMBI,
MIPOLIECCHI U UX
U3y4eHue
PA3JIEJL
XUMHYECKHUI
COCTAB A
CTPOEHMHME
KJIETKHA
4  XuMHUYeCKHH
COCTaB KJICTKU.
Bonan
MUHEpaIbHBIC
CoJIIn

L

benku. CoctaB n
CTpoeHHue OeIKoB

DepMeHTBI —
Ouonornyeckue
KaTaJIn3aTOPBI.
JlaGopatopHas
pabota Ne 1
«M3yuenune
KaTATNTUYECKON
AKTUBHOCTH
¢dbepMeHTOoB (Ha
pUMepe aMHIIa3bI
WJTH KaTajasbl)»
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

YrneBoanl.
JInnmabel

Hyxnennossie
KUCIOThL. AT®

Lo

Hctopus u meToasl
W3YUYCHUS KIICTKU.
Knerounas teopus

Knerka kax
LIEJIOCTHAs KUBasg
cucremMa

Crpoenue
AYKapUOTHUYECKOMN
KJIETKU.
JlaboparopHas
pabota Ne 2
«3yuenne
CTPOECHUS KJIETOK
pacTeHui,
JKUBOTHBIX, TPUOOB
1 OaKTepuit Mo
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpenaparax
U UX OTIHCAHUE»

PA3JIE]
KM3HEJIEATEJILHO
CTb KJIETKHA

1

OO0OMeH BelecTB
W MeTa00In3M

dorocunTes.
XeMOCHHTE3

DHepreTU4ecKuit
oOMeH

JKu3HeHHBINH KT
KJIeTKU. [lenenue
KJIEeTKH. MuTO3.

BbuocunTes Oenxka.
Peaxrmsa
MaTPUYHOTO
CHHTE3a

Tpancnsauus —
onocuHTEe3 OeiKa
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

PA3JIEJI
PA3MHOKEHHUE 1
WHJIUBUIYAJIBHO
E PA3BUTHE
OPI'AHU3MOB

1 Hexuerounsie
(bOpMBI KU3HU —
BUPYCEHI

Dopmbl
Pa3MHOKEHUS
OpraHU3MOB

DY

Meiio3

OG6pa3oBanue u
Pa3BUTHUC ITOJIOBBIX
KJIETOK.
Ormno10TBOpPEHHE.

DY

DY

NunuBunyansHoe
pa3BUTHE
OpraHU3MOB

PA3JIEJ
HACJIEJCTBEHHOC
Th 1
W3MEHYHABOCTD
OPTAHU3MOB

e

4 I'enervka — Hayka
0
HACJIEACTBEHHOCTH
Y U3MEHYMBOCTH

3aKOHOMEPHOCTH
HacIIeIOBaHUS
MIPU3HAKOB.
Monorubpunnoe
CKpEIINBAHHE

DY

Jurubpunxoe
CKpelBaHHE.
3aKoH
HE3aBUCHMOTO
HacJIeI0BaHMs
NPU3HAKOB

DY

CreruieHHOE
HaCJIEIOBAHUE
MIPU3HAKOB.

DY
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

DY

I'emeTnka momna.
Hacnenosanue
MIPU3HAKOB,
CIICIUIEHHBIX C
IIOJIOM

[N

N3meHunBOCTE.
Henacnencreennas
W3MEHYUBOCTb.

DY

Hacnencrsennasa
N3MCHYHUBOCTB.

L2

I'eneTuka
qeJIoBeKa

PA3JIEJI CEJIEKIIUSA
OPI'AHU3MOB.
OCHOBBI
BUOTEXHOJIOI'NHU

e
\]

Ceneknus Kak
HayKa U MpoLecc

)

Metonp! 1
JTOCTHIKEHUS
CEIICKITNH
pacteHuii u
JKUBOTHBIX.
brnoTrexHoorus
KakK OTpacib
MPOU3BOACTBA

PA3JIEJI PEBEPHOE
BPEM:

e
\

PesepBHBIi ypOK.
0O0001eHue Mo
TeEME
«HacnencreeHHoCT
b M H3MEHYMBOCTh
OpPTaHU3MOBY

)

PesepBHBIi1 ypOK.
O06001menue no
TeEME
«KusnenesarenbHO
CTb KJIETKH»

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOIPAMME
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https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MMPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JJISI YAEHUKA

buonorwus, 10 kiacc/ [Naceunuk B.B., Kamenckuit A.A., PydunoB A.M. u apyrue; moja peaakiuei
[Taceunuka B.B., Akunonepnoe obuectso «M3narensctBo «lIpocsemmenne»

[Taceunuk B.B., Kamenckuii A.A., PybnoB A.M. buonorus. 11 kmacc. bazoBblii ypoBeHb:
yuebnuk/mox pen. B.B. [Naceunnka-Mocksa: [Ipocsemienue, 2023

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIAA YUUTEJIA

buonorus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., PyorioB A.M. u npyrue; noj peaaxkiuen
[Taceunuka B.B., Akunonepnoe oomectso «M3narensctBo «lIpocsemenne»
[Maceunuk B.B., Kamenckuii A.A., PyonoB A.M. buonorus. 11 knacc. ba3oBelii ypoBeHb:

yuebnuk/mox pen. B.B. INaceunnka-Mocksa: [Ipocsemienue, 2023

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubnurorexa LIOK _https://lesson.edu.ru/06/05
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