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MHNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMMsI 1o GHOJIOTHU TEOPETHIECKYIO OCHOBY IS ONpeIesICHHS MOIX0A0B K (POPMHUPOBAHMIO COJIEpKaHUsl yIeOHOTo IpenMeTa «bruomorus»
coctaBwin: KoHuenTyanbHble monoxkeHus GI'OC COO o B3anMOOOYCIOBICHHOCTH HeNeH, CoAepKaHus, pe3yabTaToB 00yueHHs: U TpeOOBaHUI K yPOBHIO MOJATOTOBKU
BBIITYCKHUKOB, TOJOKEHUsI 00 OOIIMX LeNiX M NPUHIUIAX, XapaKTePHU3YIOIIMX COBPEMEHHOE COCTOSIHME CHCTEMBl CpeHero obmiero oOpasoBaHus B Poccuiickoit
Denepanyu, a TaKKe MOJIOKEHUS 0 crienuduKe ONoJIoruy, e€ 3HaueHUH B IIO3HAHNH KUBOM PUPOJIBI M 00ECTICUEHNH CYLIECTBOBAHUS YeJI0BEUeCKOro odmectsa. CorinacHo
Ha3BaHHBIM MOJIOKEHUSIM, OIIpeeNICHBl OCHOBHBIE (DYHKIIMU MPOTPaMMEI IO OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no 6uonoruu Aa€T nMpeacTaBIeHUE O LelsiX, 00 o0LIel cTparerud 00y4eHusl, BOCIUTaHUS M Pa3BUTHA 00yYaroIIUXCsl CpEACTBAMU YueOHOTO mpeameTa
«buonorusy, ompenenser o0s3aTeNbHOE MPEAMETHOE COACpPKAHUE, €TO CTPYKTYPY, paclpelefieHHe Mo pasfeliaM M TeMaM, PEKOMEHIYEMYIO IOCIIeA0BATEIbHOCTh
U3y4yeHHsT y4eOHOro marepuaia ¢ y4ETOM MEXIPEIMETHHIX W BHYTPUIPEAMETHBIX CBS3EH, JIOTMKM OOpPa30BaTENbHOTO MPOLEcca, BO3PACTHBIX OCOOEHHOCTEH
00yJaronmxcs.

B mporpamme 1o OHONOTHU TaKKe YYUTHIBAIOTCS TpeOOBaHMS K IUIAHMPYEMBIM JHMYHOCTHBIM, METAlpeIMETHBIM M TPEAMETHBIM pe3yibTaraM OOydeHHs B
(hOopMHUPOBAHUHU OCHOBHBIX BUJIOB yUeOHO-TI03HABATEILHOMN JIEATEIIbHOCTH/YUeOHBIX IEHCTBHI 00YUJatONIMXCs TI0 OCBOSHUIO COJICPKAHMS OMOJIOTHYECKOTr0 00pa30BaHMUsL.

B mporpamme mo Omonormm (10—11 kiaccel, 6a30BbIi YypOBEHB) peaiM30BaH MPWHIUI MPEEMCTBEHHOCTH B W3yUeHUH OWOIOTWH, Onarojmaps 4demMy B Heil
IPOCMATPUBACTCS HAIIPABICHHOCTh HA Pa3BUTHE 3HAHWH, CBA3aHHBIX ¢ (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHMS, ICHHOCTHBIX OPHEHTAIMI JIMYHOCTH,
HKOJIOTHUECKOT0 MBIIUICHUS], IPEJCTaBICHNAI O 3I0pPOBOM 00pa3e KU3HH U OepeKHBIM OTHOLIEHHEM K OKpyKaromel mpupogHoit cpene. [loaromy Hapsay ¢ n3ydeHuem
00Ie0MOIOTHYECKHX TEOPHid, a TakKe 3HAHUI O CTPOCHHH KHMBBIX CHCTEM Pa3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUNIMX B HUX IPOIECCOB B MPOrpamMMe 110
OMOJIOTMU Y/IeNIeHO BHHMAaHHE HCIOJIb30BAaHHUIO IOJTYYCHHBIX 3HAHMH B TIOBCEJHEBHOM JKM3HM JUIS PEUICHUs MPUKIAIHBIX 3a4ad, B TOM YHCIE: NMPOQUIAKTHKA
HACJICJICTBEHHBIX 3a00JICBaHUI YeIOBEKa, MEIMKO-TEHETHYECKOro KOHCYIbTHPOBAaHHS, OOOCHOBAHMS HSKOJOTHYECKH IeJIecO00pa3HOro TOBEICHUS B OKpYXKaromliei
NPUPOAHON Cpene, aHalM3a BIMSHUS XO3SHCTBEHHOW AEATENIbHOCTH YENIOBEKa Ha COCTOSIHUE NPHPOJHBIX M HMCKYCCTBEHHBIX 3KOCHCTEM. YCHJICHHE BHUMAHHUS K
NPUKJIQJHON HAIIPaBIEHHOCTH y4eOHOro mpeamera «brojorus» mpoJuKTOBaHO HEOOXOAMMOCTBIO OOECIICUeHHMsI YCIOBHM JUIS PEIICHHs OJHOM M3 aKTyalbHBIX 3a1a4
IIKOJIFHOTO OMOJIOTMYECKOro 00pa3oBaHWs, KOTOpas MpeanoiaraeT (opMUpoBaHHE Yy OOYYaIOMIMXCS CIOCOOHOCTH aJaNTHPOBATBCS K HM3MEHEHHSM JTUHAMHYHO
Pa3BHBAIOIIETOCS COBPEMEHHOTO MUPA.

Buonorus Ha ypoBHe cpenHero o0rero oopa3oBaHus 3aHUMaeT BaxxHoe MecTo. OHa oOecrieurnBaeT (OPMHUPOBAHHUE Y O0YHYAIOMIMXCS MPEACTaBICHUH O HAyYHOU
KapTHHE MHUPa, PaCIIUPseT U 00001IaeT 3HaHKS O )KUBOH IPUPOJE, €€ OTIMIUTEIBHBIX IIPH3HAKaX — YPOBHEBOM OpPraHN3aIiy ¥ SBOJIIOINH, CO3AET YCIOBHS IS TIO3HAHUS
3aKOHOB JKUBOH IPHPOIbI, HOpMHUPOBaHUS (PYHKIIMOHAIBLHOM IPaMOTHOCTH, HABBIKOB 3JI0POBOT0O M 0€30MacHOr0 00pa3a )KU3HH, IKOJIOTUIECKOTO MBIIUICHHS, IEHHOCTHOTO
OTHOILICHHUS K KMBOW MPHPOJIE U YEIOBEKY.

Bonbmioe 3HayeHre OMOI0THs UIMEET TaKXKe ISl PEICHHs BOCIUTATENbHBIX U Pa3BUBAIOLINX 3a/1a4 CPEAHEro o01ero 00pa3oBaHusl, COLMATN3ALUN 00yJaromnXcs.
Uzyuenne Ouonorun obecriednBaeT yCIOBUs A (OPMHUPOBAHMS MHTEIICKTYaJbHBIX, KOMMYHUKALMOHHBIX 1 MH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIbTYPHI,
CIOCOOCTBYET MHTErpaluyd OMOJOTHYECKMX 3HAHWK C MPEACTABICHUSMH M3 JPYTrUX y4eOHBIX NMPEIMETOB, B YaCTHOCTH, (U3UKH, XUMUU U reorpaduu. HazBanHbie
MOJIOKEHHUSI 0 MpeAHA3HAuYeHHH Y4eOHOTO mpeamera «bHoNorus» cocTaBWIIM OCHOBY Ul ONPEAETICHUS MOIXOA0B K OTOOPY M CTPYKTYPHPOBAHHUIO €TO COACPKAHHMSA,
NPEACTaBICHHOr0 B IPOrpaMMe 1o OHOJI0THu.



Ot0op conepxanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C TO3UIHNA KYIBTypOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUH C KOTOPHIM
oOyyaroruecs JOKHBI OCBOMTH 3HAHHSI M YMEHUS, 3HAUUMBIE 17151 JOpMUpPOBaHUs 00IIEH KyIbTYpbI, ONPENENAIONINe aJeKBaTHOE MMOBEJCHHE YEJIOBEKa B OKpY Karomei
NPUPOIHOMN cpefie, BOCTpeOOBaHHBIE B TOBCEAHEBHON KM3HU U MPaKTHUECKOU AearenbHocTH. Oco0oe MECTO B 3TOH CUCTeMe 3HAHWW 3aHUMAIOT 3JIE€MEHTHI COACPIKaHHUS,
KOTOpbIE CIyXaT OCHOBOW i (OPMHUPOBAHHA TNPEACTABICHHH O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTWHE MHpa W LEHHOCTHBIX OpPHEHTAIMAX JIMYHOCTH,
CIOCOOCTBYIOLIUX I'YMaHU3aLUU OHOJIOIMYECKOro 00pa3oBaHusl.

CTpyKTypupOBaHHE COJep KaHUs YIeOHOTO MaTepHala B MporpaMMe 1Mo OMOJIOTHU OCYLIECTBICHO ¢ YYETOM NPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00 OTIIMYUTENILHBIX
0CcOOEHHOCTSX KMBOM PUPOJIBL, O €€ YPOBHEBOIM OPTaHU3ALMH U SBOJIIOINU. B COOTBETCTBUH C 3TUM B CTPYKTYpE yU4eOHOTro npeaMeTa « bHoNorHs» BeIAEIEHBI CIEAYIONINE
coJep)karenbHble TUHUM: «buonorus kak Hayka. MeTonsl HaydyHOTo Mo3HaHUs», «KieTka xak Ouosnormueckas cucreMmay, «OpraHu3M Kak OHONOTHYEcKask CUCTEMay,
«Cucrema ¥ MHOT00Opa3re OPraHMuECKOro MUPay, «DBOIIOLHS )KUBOH NPUPOIBD», « DKOCUCTEMBI U TMPUCYILIE UM 3aKOHOMEPHOCTHY.

Lenp nzyuenust yueOHoro npeamera «buonorusi» Ha 6a30BOM ypOBHE — OBIIaJeHHE OOYYaIOUIMMUCS 3HAHUAMH O CTPYKTYPHO-(DYHKIHMOHAIBHON OpraHu3anuu
JKUBBIX CHCTEM Pa3HOTO paHTa W MpHOOpeTeHHe YMEHWH HCIOJIb30BAaTh STH 3HAHUS IJISi TPAMOTHBIX JEHCTBUI B OTHOIIEHWH OOBEKTOB JKUBOW MPHUPOJBI M PEIICHHS
Pa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

HocTmwkenue nenn uzydenus yueOHoro npenmera «bronorus» Ha 6a30BOM ypoBHE 00€CTIEUMBACTCS PEIICHUEM CICTYIONINX 3a/1a4:

OCBOCHHE OOYYaIOLIMMHUCS CHUCTEMbl 3HAHUH O OMOJIOTMYECKUX TEOPHAX, YUEHHSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TMIIOTE3aX, MPABUIAX, CIY)KaLUX OCHOBOM Ui
(hopMHPOBaHUS NPEACTABICHUH O €CTECTBEHHO-HAYYHOH KapTHHE MHpa, O METOAAX HAYYHOrO IMO3HAHMS, CTPOCHUH, MHOTOOOpa3sMH M OCOOCHHOCTSX >KUBBIX CHCTEM
PasHOro YpOBHSI OpraHU3alNH, BBIIAIOIINXCS OTKPBITHAX U COBPEMEHHBIX UCCIIEIOBaHUIX B OMOJIOTHY;

(hopmupoBaHue y 00y4aromuUXcs IO3HABATEIbHBIX, HHTEIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B MPOLIECCE aHANK3a JaHHBIX O MyTSAX Pa3BUTHA B OMOJIOTHH
HAaYYHBIX B3TJISII0B, UAEH U OOXOI0B K M3yUCHHUIO XKHUBBIX CUCTEM PAa3HOT0 YPOBHS OpraHU3aluy;

CTaHOBJICHHE Y O0y4JaroMXcs o01el KyIbTypbl, (yHKIHOHAIBHOW IPaMOTHOCTH, Pa3BUTHE YMEHHH OOBSCHSITH U OLIEHUBATh SIBJICHUS OKPY’KAIOIIEr0 MUPA )KUBOU
NPUPOAbI HA OCHOBAaHWU 3HAHUH M OIIBITA, TOMYYEHHBIX IIPH U3yUCHUH OHOJIOTHY;

(hopmHpoBaHue y 00yyaromuXcss YMEHUIH WLTIOCTPUPOBATh 3HaUYCHUE OMOJIOTMYECKUX 3HAHUI B MPAKTHUECKOW JESITEIbHOCTH YeJIOBEKa, PA3BUTHH COBPEMEHHBIX
MEIULUHCKUX TEXHOJOIHH U arpoOHOTEXHOJIOTHA;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH ITIO3HAHHUS YEIOBEKOM JKUBOW IPUPOIbI, HEOOXOAUMOCTH OEPEKHOT0 OTHOIIEHHS K HEl, COOMIOICHNS 3THIECKUX HOPM
IpY IPOBEJCHUN OMOJIOrMYECKUX UCCIIEI0BaHUH;

0CO3HAHHE IEHHOCTH OMOJIOTMUECKUX 3HAHUH JUIS MOBBILICHHUS YPOBHS 9KOJIOTHUECKON KyJIbTYPHI, A7l JOPMUPOBAHUS HAYYHOI'O MUPOBO33PEHHUS,;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHUKW U YMEHUH B TIOBCEIHEBHOM KM3HU Ul OLIEHKH IOCIEACTBUM CBOEH AEATEIFHOCTH 0 OTHOLICHMIO K OKPYKaIOLIeH cpele,
cOOCTBEHHOMY 3/I0pOBBI0, 00OCHOBaHHE U COOIIIOIEHIE Mep MPO(PHUIAKTUKN 3200 I€BaHHN.

B cucrteme cpennero oOmero odpazoBanusi «buonorus», nzyyaemasi Ha 6a30BOM ypOBHE, SIBIISIETCS 00A3aTebHBIM YUEOHBIM MPEIMETOM, BXOASAIIMM B COCTaB
npeaMeTHoOH obnactu «EcTecTBeHHO-HAayYHBIE TPEIMETHD».

s u3ydenus Ouosnoruu Ha 6a30BOM ypOBHE cpeHero obuiero odpazoBanus oTBoguTces 68 yacos: B 10 kinacce — 34 yaca (1 gac B Hepeno), B 11 kinacce — 34 yaca
(1 gac B HEneNIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorus kak Hayka (4 gaca)
Buonorust kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYCCKUMU U JPYTUMHU €CTCCTBEHHBIMU HayKaMu, (QuiIoco(puel, STUKOM, 3CTETUKON U
npaBoM. Pois Onosoruu B pOpMUPOBAHUH COBPEMEHHON HayYHOH KapTUHBI MuUpa. CucTeMa OMOJIOTMYECKUX HaYK.

MeTo/1p1 IO3HAHMS KUBOW TPUPO/IBI (HAOIOACHNE, SKCIICPUMEHT, ONUCAHUE, U3MEPEeHHE, KiacCu(UKAIUs, MOJICIIMPOBAHUE, CTATUCTHYECKAs: 00paboTKa
JIAHHBIX ).

JdemoHcTpanuu:

[Moptpetsr: Y. Japsun, I'. Menaens, H. K. Konbios, . Yorcon u @. Kpuk.

Tabmuups! 1 cxeMbl: «MeTobI TO3HAHUS KUBOK MPHUPOIBDY.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

[IpakTuaeckas padora Ne 1. «/cronp30BaHne pa3TUIHBIX METOAOB TP U3yUYE€HUHN OMOIOTHIECKIX OOBEKTOBY.

Tema 2. ZKusble cucreMbl 1 uX opranu3auus (1 yac)

Xussle cuctemsl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHus ononoruu. OTIn4YHe )KUBBIX CUCTEM OT HEOPIaHUYECKOH MPUPOJIBL.

CpoiicTBa OMOCHCTEM U UX pa3HOoOOpasne. YPOBHH OPTaHU3ANN OMOCUCTEM: MOJIEKYIISIPHBIHN, KIIETOUHBIA, TKAHEBBIH, OpraHU3MEHHBIH, MOMYJISIIHOHHO-
BHJIOBOH, 9KOCUCTEMHBIN (OMOT€0IIeHOTHIECKU ), OnochepHBIH.

JdemoHcTpanum:

Tabnuie! u cxembl: «OCHOBHBIE IPU3HAKH KU3HI», «YPOBHHU OPraHM3aLUH KUBOM IPUPOIBI».

Ob6opynosanue: Mmozesb Monekynsl JTHK.

Tema 3. Xumuueckuii cocTaB u cTpoeHue KJIeTKH (15 yacoB)

XUMHUYECKHH COCTaB KJIETKH. XUMUYECKUE SIEMEHThI: MAKPOAJIEMEHThI, MUKPO3JIEMEHTHL. BoJia 1 MUHEpabHbIE BEIECTBA.

@DyHKIMM BOJBI 1 MUHEPAJILHBIX BEIIECTB B KieTke. [loanepxanne ocMoTHYecKoro 0anaHca.

Bbenxu. CoctaB u crpoeHne 0eIKOB. AMHHOKHCIOTE — MOHOMEpBI OenkoB. HesaMeHUMble U 3aMEHUMblE aMUHOKHCIOTBHI. AMUHOKHCIIOTHBIM COCTaB.
VYpoBHM CTPYKTYpHI OETKOBOM MOJIEKYJIBI (IIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTHUYHAS CTPYKTYypa). XUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(hyHKIMH OEIKOB.

depMeHTHI — OHosIornyeckue karanuzatopsl. CTpoeHre hepMeHTa: akTHBHBIN LIEHTP, cyOcTpatHas cnennduunocts. Kopepmentsl. Butamunsl. Otinnyus
(epMEHTOB OT HEOPraHMYECKHUX KaTalu3aTOPOB.

VYrneBoapl: MOHOCaxapupl (TJII0K03a, pubo3a 1 1e30Kkcupu003a), Tucaxapuisl (caxaposa, JaKkTo3a) U MoJucaxapusl (Kpaxmal, [IMKOTeH, HeJUTI0N03a).
Buonornueckue GyHKINHM yTriIeBOAOB.

Jlunuaer: Tpurnuuepunsl, Qocdomunuapl, crepounsl. [uapodunsHo-TuApodoOHBIE cBoMcTBa. buonormueckne QyHkuum nunuaos. CpaBHeHHE
YIIEBOAOB, OCJIKOB U JIMMTUIOB KAK HCTOYHUKOB SHEPTUH.



Hyxkneunossie kucnotsl: JJHK u PHK. Hykneotuasr — moHOMepHI HykIenHOBBIX KUcHOT. Ctpoenne u ¢pynkuun JHK. Ctpoenue u ¢pynxun PHK. Buasr
PHK. AT®: ctpoeHue 1 GhyHKIHH.

Hutonorus — Hayka o kietke. KierouHas Teopus — npuMep B3aUMOACHCTBHUS HIeH U HakTOB B HAYYHOM NMO3HAHUU. METO/bI N3yUeHHS KICTKH.

Knetka kak nenoctHas xuBast cuctema. O0mne mpu3Haky KIETOK: 3aMKHYTasi HapykHast MeMOpaHna, mosekyisl JJHK kak renetuueckuii annapat, cuctema
cuHTe3a Oernka.

Tumel keToK: dyKapuoTHdeckas M npokapuornieckas. OcoOEHHOCTH CTPOEHHsI MPOKapuoTHUecKoi kineTku. Kierounas ctenka Oakrepuil. CtpoeHue
9YKapHOTHYECKOH KIIeTKH. OCHOBHBIE OTIMYUS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, TITHKOKAINKC, X pyHKiuH. [I1asmaTinueckas memOpaHa, e€ cBoiicTBa 1 pyHKuu. L{uTonnazma
u e€ opranonzipl. OmHOMeMOpanHble opranonan! kiuetku: DI1C, anmapaT I'onbaxu, mu30coMbl. [1oTyaBTOHOMHBIE OPraHOMIBI KIIETKH: MUTOXOHIPUH, TNTACTHABL.
[IpouncxoxneHrne MUTOXOHIpUN W TuiacTHA. Buael miactua. HememOpaHHBIE OpraHOHIBl KISTKH: pUOOCOMBI, KIETOYHBIM LEHTP, LEHTPUOIHN, PECHUYKH,
KIyTUKU. OyHKIUN OpPraHOUI0B KIETKU. BKiltoueHus.

SAnpo — perynaropHslii LeHTp KiaeTku. CTpoeHue sapa: aaepHas o000uKa, KapuoIula3Ma, XpOMaTHH, AIPHIIIKO. XpOMOCOMBI.

TpaHCcOPT BEIIECTB B KIIETKE.

JdemoHcTpanum:

[loptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. lllneiinen, P. Bupxos, /Ix. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Juarpammsl: «Pacnpeneneniue XUMHUYECKHAX 3JIEMEHTOB B HEXXUBOW IPHUPOJE», «PacmpeneieHne XUMIYECKHX 3JIEMEHTOB B )KHBOM IPUPOJAE».

Tabmuuel u cxemsl: «Ilepuoandeckas Tabnuua XUMHYECKUX JIEMEHTOB», «CTpoeHHEe MOJEKyNbl BoAb, «bnocuntes Oenka», «CTpoeHne MOJIEKYIbI
Oenkay», «Ctpoenue pepmenrtay, «Hyxnennossie kucnotsl. JJHK», «Ctpoerne monexynst AT®», «CTpoeHune 5yKapuoTHIECKOH KIeTKI», «CTpOeHHE JKUBOTHOMN
KJIETKN», «CTpOEHHE paCTUTENBHON KIETKNY, «CTpOEHNE NPOKAPHOTHYECKOU KIIETKN», «CTPOEHUE s/1pa KIETKH», «Y TIEBOABD», «JIunuabm.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, 000OpPYAOBaHHE AJISl POBENCHUS HAOMIOACHUN, U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIPENapaThl pacTUTEIbHBIX,
XKHUBOTHBIX M OaKTEPHAJIbHBIX KIETOK.

JlaGopaTopHble U IPAaKTHYEeCKUE PA0OThI:

JlaGopatopnas pabota Ne 1. «M3y4yeHue KaTanuTHUECKON aKTHBHOCTH (DEpMEHTOB (Ha MPUMEPE aMHJIa3bl MM KaTalasbl)».

JlaGopatopnas padora Ne 2. «/3yueHne cTpoeHHs KJIETOK PACTCHUH, KUBOTHBIX M OaKTEpHH MOJ MHKPOCKOIIOM Ha FOTOBBIX MHKpOINpenapaTrax U ux
OIHCaHUEY.

Tema 4. JKuzHenessTeTbHOCTH KJIeTKH (13 yacos)

OOmMeH BemiecTB, WM META00IN3M. ACCUMUIALUS (TUIACTUYECKUI OOMEH) U TUCCUMIIIALMS (3HEPreTHYeCKUi 00MEeH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTabonau3Ma. Poib 3aKOHOB coXpaHeHHsI BEMIECTB ¥ SHEPTUH B TOHUMaHUH METa00IM3MA.

Tuner oOMeHa BemiecTs: aBTOTPOoGHBIH 1 reTepoTpodHblil. Ponbs GpepmMeHTOB B 00MEHe BelIeCcTB M NPEBPALICHUN SHEPTHUH B KIIETKE.

®dotocunre3. CBeroBast u TeMHOBas (asbl porocuHTesa. Peakiuu dotocunresa. IhdekTuBHOCT PoTOCHHTE3a. 3HAaUeHUEe HOTOCHHTE3a IS KU3HU Ha
3emie. Biusnue ycnoBuii cpenpl Ha POTOCHHTES U CIIOCOOBI MOBBILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHH.

XemocuHTe3. XeMOCHHTE3UpYIoLKe OakTepruu. 3HaYeHHe XeMOCHHTE3a IS )KU3HU Ha 3eMuie.



OHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeIIecTB, BBIIEICHHE W aKKyMYJIMPOBaHHE DHEPTUHM B KIIETKE. DTalbl SHEPreTHYeCKOro oOMeHa.
I'muxonus. bpoxxenue u ero Buasl. Kucnopoanoe okuciieHue, i kiaetouHoe apixanue. Oxucnurensaoe GpocopunupoBanue. IhHekTHBHOCTD SHEPreTHIECKOTO
oOMeHa.

Peakuun matpuunoro cunresa. ['enermueckas mHpopmanust u JHK. Peanuzauus renerndeckoil nHpopManuu B KieTke. | eHETUYeCKU KOA U ero
cBoticTBa. Tpanckpunuus — matpuunbiii cuate3 PHK. Tpancmsnus — 6uocuntes Oenka. Jtanbl Tpancmauuu. KoaupoBanue amMmuHOKHCIOT. Ponb pubocom B
OuocuHTe3e Oernka.

Hexnerounsie gopmel xu3Hu — BUpychl. Vctopus otkpeitus Bupycos (. U. MBanosckwuii). OcOOEHHOCTH CTPOCHUS M KU3HEHHOTO ITUKJIA BUPYCOB.
Bakrepruodaru. bonesHu pacTeHuil, )KMBOTHBIX U YEJNOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc mmmyHoneduuuta uenosexka (BUY) — Bo3dyautens CITMa.
OO6patHas TpaHCKPHIIIMSL, peBepTa3a u nHTerpasa. [IpodunakTika pacnpocTpaHeHHs BUPYCHBIX 3a00JeBaHHH.

JdemoHcTpanuu:

Hoptpetsr: H. K. Konsros, 1. U. Banosckuit, K. A. Tumupszes.

Tabnuip! u cxembl: « TUnbl muTaHus», «MeTadoau3m», « MUTOXOHAPUSY, K IHEPreTHUECKUN 00MEH», «Xoporuiacty, «@orocunresy, «Ctpoenue JJHK»,
«Ctpoenrne U QyHKIMOHHpOBaHHE TeHay, «CuHTE3 Oenkayn, «[ eHeTmueckuii komy», «Bupyce», «bakrepuodarn», «CTpoeHHEe W KU3HEHHBIH UK BUpYca
CIIN da, 6axTepuodaray, «Pemmukarus JHK».

ObopynoBanue: Moaenu-ammukaun «Y nsoerne JIHK u tparckpumusy, «brnocuares 6enka», «CTpoeHue KIeTKn», Moienb cTpykTypsl JJHK.

Tema 5. Pa3mHoxkeHHe U MHAMBUAYAIbHOE pa3BuTHE opranu3mMos (9 yac)

KreTounsrii mukit, wim >KU3HEHHBIH TWKI KieTkn. MaTepdasza u murtos. [Ipomeccer, mpoTekatomue B uHTEpdase. Perumkaius — peakiusi MaTpHIHOTO
cunresza JJHK. Ctpoenne xpomocom. XpOMOCOMHBIH Ha0Op — KapHOTHIL. [IUIITONTHBINA 1 TalTIONIHBIA XpOMOCOMHBIE Habophl. XpoMartuasl. Llutonormueckue
OCHOBBI Pa3MHOXEHHS H HHANBHAYaIbHOIO PA3BUTHS OPTraHU3MOB.

Jenenne knetkn — MuTo3. Craguu Muto3a. [Iponeccsl, NporcxXoIsIIye Ha pa3HbIX CTaIUsAX MUTO3a. BHONOrHYeCcKril CMBICTT MUTO3a.

[Iporpammupyemast TuOesb KJIETKH — aroITo3.

@DopMbl pa3MHOKEHHS OPraHU3MOB: Oecroioe U MoioBoe. Buipl Oecronoro pasMHOKEHUS: J1eIeHHE Ha/BOE, IOYKOBAaHUE OJJHO- U MHOTOKJIETOYHBIX,
CIopoo0pa3oBaHue, BEreTaTHBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KJIIOHUPOBAHUE OPIaHU3MOB, €r0 3HAUEHHUE ISl CEJICKIIHU.

[lonoBoe pa3sMHOXKEHHE, €T0 OTINYHA OT OECIIOIOTO.

Metiios. Cranuu meiiosa. IIponeccsl, mpoucxonadiue Ha ctagusx meiio3a. Ilosenenue xpomocom B Meno3e. Kpoccunrosep. buonoruueckuii cMpica u
3HaYECHHE MeHo3a.

I'ameTorene3 — nmpouecc 00pa3oBaHUsl MOJIOBBIX KJIETOK Y JKUBOTHBIX. [10JI0BBIE JKeJe3bl: CEeMEHHMKH U sIMYHUKH. OOpa3oBaHHe U pa3BUTHE IOJOBBIX
KJIETOK — raMeT (CrepMaTo30M], SHIEKIeTKa) — CliepMaTorene3 u oBoreHe3. OCOOEHHOCTH CTPOEHHS SHIEKJIETOK M CrepMaro3ouaoB. OIUIOJ0TBOPEHHE.
[Taprenorenes.

WnnuBuayansHoe pa3BuTue (OHTOTEHE3). DMOpPHUOHAIBHOE pa3BUTHE (3MOpHoreHes). DTanbsl SMOPHOHAIBHOTO PAa3BUTHUS y MO3BOHOUYHBIX >KUBOTHBIX:
npoOnenue, racTpyisiuus, opranoreres. [loctamOpronansHoe pa3sutue. THITBI TOCTIMOPHOHATBFHOTO Pa3BUTHUS: MPsIMOE, HETpsiIMoe (IMUMHOYHOE). BriusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKAEHHBIE YPOICTBA.

Poct u pasButHe pactenuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOSHUE CEMEHH, CTaIUN Pa3BUTHA.



JdeMoHcTpanmu:

Tabmuuper u cxembl: «DopMBl pa3MHOKEHHS OpPraHU3MOBY», «JIBOWHOE OIUIOAOTBOPEHHE y LBETKOBBIX pacTeHH», «BereraTuBHOE pazMHOKEHHE
pacteHmii», «Jlenenne kimeTku Oaktepuil», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHre XpoMocoMbl», «Knetounsii nukim», «Pemmmkanus JHK», «Mutosy,
«Metio3», «lIpsmoe u HenpsiMoe pa3BUTHEY, «"aMeTOreHe3 y MIIEKOITUTAIOIIUX U YeJoBeKa», «OCHOBHBIE CTaANH OHTOTEHE3a».

ObopynoBaHue: MHUKPOCKOI, MHUKponpenaparsl «CrepMaTo30MIbl MIICKOMUTAIOIIETO», «SiekneTka MiekonuTamomero», «KaprnokuHes B KieTkax
KOpEIIKa JIyKa», MarHiTHas MoJelb-anunkanust «/lenenne kietkny», moaens JHK, moaens metadasnoit XpoMOCOMBI.

JlabopaTopHble M MpaKTHYeCKHe PadOTHhI:

JlaboparopHas padota Ne 3. «Habmogenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MHUKPOTIpETapaTax.

JlaboparopHast pabota Ne 4. «/3ydeHne CTpOeHUs MOJIOBBIX KIETOK HA TOTOBBIX MHKPOIIPETapaTaxy.

Tema 6. HacieicTBEHHOCTh 1 U3MEHYMBOCTH Opranu3mMoB (20 yacoB)

[IpenMer u 3amaun TeHETHKHU. VcTOpUs pa3BUTHS TEHETHKU. POJIb IUTOJIOrMM W 3MOpPHUOJIOTMM B CTAHOBJICHWU TeHETHKH. BKiajg poccuiickux u
3apyOeKHBIX YYEHBIX B pa3BUTHE TE€HETHKH. MeToAbl T'eHETHKH (THOPHUIONOTHYECKUH, MHUTOTCHETHUECKHHA, MOJEKYISIpHO-TeHeTHYecknuil). OCHOBHBIC
reHeTHdeckue MoHATus. I 'eHeTHueckas CHUMBOJIMKA, UCIIOJIb3yEMasA B CXEMaX CKpCHlI/IBaHI/II\/'I.

3aKOHOMEPHOCTH HACJIEIOBaHHS MPU3HAKOB, ycTaHOBICHHBIE . Mernenem. MoHOTHOpHIHOE CKpeIIBaHUe. 3aKOH €NHO-00pa3usl THOPHUIOB TIEPBOTO
nokosieHus. [IpaBuito TOMHUHUPOBaHUS. 3aKOH pacIlEIUICHU IPU3HAKOB. | mnore3a 4ucToTsl rameT. I1oHOE ¥ HEMTOTHOE TOMUHUPOBAHUE.

JurnOpugHoe CKpelluMBaHWEe. 3aKOH HE3aBHCHMOIO HAcJeOOBaHUS MNPH3HAKOB. lLlUTOreHeTHMYecKHe OCHOBBI IUTMOPHUIHOIO CKPELIMBAHUSL.
AHanuzupyolee ckperBanye. Vcnonp30BaHie aHATM3UPYIOLIETO CKPEIMBAHUS IS ONIpeaeSICHUS T€HOTUIIa 0co0u.

CueruieHHOe HaciemoBaHue Mpu3HakoB. Pabora T. MopraHa mo clemieHHOMY HAacJIeJOBaHHWIO TeHOB. HapyleHue crerieHus TeHOB B pe3ylbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHas TEOPHs HACIEACTBEHHOCTH. | €HETHUECKUE KapThI.

I'enernka nomna. XpoMOCOMHOE oNpeAeneHNe mosia. AyTOCOMBI M IMOJIOBBIE XPOMOCOMEL. ['OMoraMeTHsle U rereporaMeTHele opranusMel. HacnenoBanue
MIPU3HAKOB, CLEIUIEHHBIX C MTOJIOM.

N3meHunBocTh. BUbl M3MEHUYMBOCTH: HEHACNIEACTBEHHAs W HACIEICTBEHHAs. Ponb cpenbl B HEHACIENCTBEHHOW H3MEHUYMBOCTH. XapaKTEPUCTHKA
MOIU(PHUKAINOHHONW W3MEHUYMBOCTH. BapuanmoHHsli pag 1 BapuaunoHHas kpusas. Hopma peakunu npusHaka. KonndecTBeHHbIE U KadeCTBEHHbIE IPU3HAKH U
ux HopMa peakuuu. CBoiicTBa MOIM(UKAITMOHHON W3MEHYMBOCTH.

HacnencTBenHasi, iy reHOTUNMYECKasi, W3MEHUYMBOCTh. KomMOWHaTHBHAs M3MEHYMBOCTh. Mei03 M TONOBOH Npouecc — OCHOBa KOMOMHATHBHOMN
W3MEHYUBOCTH. MyTanoHHas n3MeH4nBocTh. Kitaccudukanuss MyTaluid: TeHHbIe, XpPOMOCOMHBIE, T€HOMHBIE. YacToTa M MpUYMHBI MyTauuil. MyTareHHble
(akTopbl. 3aKOH TOMOJIOTHYECKHX PS/IOB B HacleACTBeHHOM n3menunBocty H. . Basuiosa.

BaesnepHas HaclieICTBEHHOCTb U U3MEHUYNUBOCTb.

I'enetnka uenoBeka. Kapuotunm uyenoBeka. OCHOBHBIE METOABI TEHETHKM 4YEJOBEKa: TeHEANOTHYeCKUH, ONM3HEHOBBIM, LUTOr€HETHYECKUH,
OMOXMMHYECKHH, MOJEKYJIsIpHO-TeHeTHYecKiidi. COBpEMEHHOE OMpe/ielieHNe TeHOTUIIA: TTOJTHOT€HOMHOE CEKBEHHPOBaHUE, TCHOTUITMPOBAaHUE, B TOM YHCIIE C
nomomisto [111P-ananu3a. HacnencrBeHnrble 3a00eBaHus 4eJIOBEKa: TeHHbIEC 00JIe3HU, 0OJIE3HH C HACIEACTBEHHOW MPEIpacIONOKEHHOCTBIO, XPOMOCOMHBIE
Oone3nn. ComaTtnueckue W reHepaTuBHbIe MyTauud. CTBOJIOBBIE KJIETKH. [IpMHIMIBI 310poBOro obpasa KM3HU, TUATHOCTHKH, NPOMUIAKTHKH U JICUCHHS



TCHEeTHUYECKUX Ooie3Heil. Mennuko-TeHeTHUeCKoe KOHCYJIbTHPOBaHHE. 3HAau€HHE MEAWIUHCKONH TeHETMKM B NPEAOTBPAILCHHH U JICYEHUH TeHETHYECKUX
3a00JIeBaHUIl YeTIOBEKa.

JdemoHcTpanuu:

[optpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnuue! u cxembl: «MOHOTHOPHIHOE CKPELIMBAHUE U €T0 IUTOTEHETHYECKask OCHOBAY, «3aKOH PacIICTJICHUS U €T0 IUTOreHEeTHYeCKast OCHOBa», «3aKOH
YHCTOTHI TaMeT», «Jlurnbpuanoe ckpemmBanue», «L{luTomornyeckre 0CHOBBI JUTHOPHIHOTO CKpEeIMBaHus», «Meiio3y», «B3anuMoaeicTBre alieIbHbIX TEHOBY,
«I'eHeTnyeckue KapThl paCTEHUH, ’KUBOTHBIX U YeJIOBEKay, «I eHeTHKa nojay, «3aKkOHOMEPHOCTH HacJeI0BaHMs, CLEIUIEHHOTO C 0JI0M», «KapHOoTHIIBI yenoBeKka
U JKUBOTHBIX», «Buapl m3menunBoctny, «MoaudukannonHas U3MeHUINBOCTEY, «HacnenoBanue pesyc-¢akropa», «'eHeTHka Tpynn KpoBmuy», «MyTalloHHas
W3MEHYUBOCTBY.

Ob6opynoBanue: Moaenu-anmnkanuu «MoHoruOpuaHoe ckpemuBanue», «Hemonnoe nomuHupoBanuey», «lurnOpuanoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOTI U MUKponpenapat «/po3oduna» (Hopma, myTanuu GOpMbI KPBUILEB M OKPACKH Tena), repbapuii «["opox MmoceBHOI».

JlaGopaTopHble U NPAKTHYECKUE PA0OTHI:

JIaboparopHast pabota Ne 5. «M3ydeHne pe3yIbTaToB MOHOTHOPUAHOTO U TUTHOPUIHOTO CKPELIMBAHKS y JPO30(UIIBI HA TOTOBBIX MUKPOTIPETapaTaxy.

Jlaboparopras padora Ne 6. «M3yduenrne MouUKallMOHHON H3MEHYNBOCTH, IIOCTPOCHNE BAPHAIIMOHHOTO Psifia U BAPHAIIMOHHON KPUBOW.

JlaboparopHnas padora Ne 7. «AHanu3 MyTanuii y Apo30¢HIbl Ha TOTOBEIX MUKPOIIPEnapaTrax.

[IpakTudaeckas padora Ne 2. «CocTaBieHHe U aHATN3 POJTOCIOBHBIX YEIOBEKaAY.

Tema 7. Cenexuust opranu3zMoB. OcHOBBI GuoTexHoI0rnu (6 Yaca)

Cenexiusi Kak Hayka W Tporiecc. 3apoXIeHHE CEeNeKIUU W JoMecTukarus. Yuyenne H. M. BaBuioBa o meHTpax MPOUMCXOXKACHUS M MHOTOOOPa3Hs
KYJIBTYPHBIX pacTeHuil. LIeHTpbI MpOUCX0XKACHHUS JOMAIIHUX KUBOTHBIX. COpT, HOpOAa, ITaMM.

CoBpeMeHHBIE METO/IbI CEIEKIUU. MacCOBbIM M MHIMBULYaJIbHbBIN OTOOPHI B CEIEKLINH PACTEHUI M )KUBOTHBIX. OLieHKa 3KCTephepa. binskopoacTBeHHOE
cKpemmBanue — nHOpuauHr. Yncras nunus. CKkpemuBanie YucThIX JuHUA. ['ereposuc, win rubpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAKHI.
Otnanénnas rubpuanzanmus U e€ ycrnexu. VCKyCCTBEHHBIH MyTareHe3 M MOJY4YEeHHE MNOJUIIIONAOB. JlOCTHXKEHHS CEJICKUHWH PACTEHHH, >KUBOTHBIX H
MHUKPOOPTraHU3MOB.

Buotexnonorust xak orpacib npou3BojcTBa. ['eHHas uHxeHepus. Jrtanbl co3ganus pekomOuHantHoH JIHK m Tpancrennsix oprannsmos. Knerounas
nmxeHepus. Kierounsle KyapTypsl. MEUKpPOKJIOHAJIBHOE Pa3MHOXKEHHE pacTeHuil. KiioHupoBaHue BEICOKONIPOAYKTHUBHBIX CETbCKOX03IHCTBEHHBIX OPraHU3MOB.
Okostoruueckue u 3tudeckue npodaemel. MO — reneTnueckn MOIU(GUINPOBAHHBIE OPTaHU3MBI.

HeMoHCTpauuu:

Hoprpetsr: H. U. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. ®. VBaHoB.

Tabnuiel u cxembl: KapTa «L{eHTpBI IPOUCXOXKIEHNS 1 MHOTO00pa3Hs KyJbTYPHBIX pacTeHHi», «I1opoipl JOMaITHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuit», «Otnanénnas rubpuausanus», «Padorer akanemuka M. @. UBanoBay, «l[lomummonaus», «O0BeKTH OMOTEXHOIOTHNY, «KIIeTOUHBIE KYyJIBTYpHI U
KJIOHMpOBaHHE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJISDKU IJI0JOB U KOPHEIUIONOB JUKHX ()OPM U KYJIBTYPHBIX COPTOB pacTeHHi, repoapuii «CenbCKOX03IHCTBEHHBIE PACTEHUS.

JlabopaTopHble M NPpaKTHYeCKHe PadOTHI:



BKCKprI/IH «OCHOBHEIE METOABI MW JOCTHIXKCHHSA CCICKIHNHU paCTeHI/Iﬁ 1 KHUBOTHBIX (Ha CCJICKIIMOHHYIO CTaHIUIO, TIJICMCHHYIO (bepMy,
COpTOI/ICHI)ITaTeJ'IBHBII\/'I Y4acCTOK, B TCINIMYHOC X03$II\/'ICTBO, naGopaTopH}o ArpOYHUBCEPCUTCTA WM HAYUYHOT'O HCHTpa))).

11 KJIACC

Tema 1. DBomonmonHas 6uosorus (21 yacon)

[Ipeanoceuiku BOZHUKHOBEHHUS DBOITIOLMOHHON TEOPHUU. DBOJIIOIMOHHAS TEOpHs B e€ MecTo B OHoornu. BiusiHue 3BONOIMOHHON TEOpUH Ha Pa3BUTHE
OMOJIOTUH U IPYTUX HAYK.

CeuzerenbcTBa 3BOMIONMU. [laneoHTONOrHUECKHE: MOCIEA0BATEILHOCTD HOSBICHUS BHIOB B MaJCOHTONOTHUECKON JIETONMHMCH, MEPEXOAHbIe (OPMEIL.
Buoreorpaduueckue: cxoncTo u pasnuune Gpayn u Gpaop MaTepUKOB U OCTPOBOB.

9M6pI/IOJ'IOFI/I‘ICCKI/Ie: CXOACTBAa U pa3inyuid 3M6pI/IOHOB Ppa3HbIX BUJOB IMMO3BOHOYHBIX. CpaBHI/ITCHLHO-aHaTOMI/I‘IeCKI/Ie§ TOMOJIOTHYHBIC, aHAJIOTHYHBIC,
PYAUMCHTAPHBIC OpraHbl, aTaBU3MBbI. MOJICKyJIS[pHO-6I/IOXI/IMI/I‘ICCKI/ICZ CXOACTBO MEXaHU3MOB HACJIICACTBECHHOCTH U OCHOBHBIX METa00IMYECKUX HYTeﬁ Yy BCEX
OpPTraHHU3MOB.

OpomrorionHas Tteopust Y. Jlapsuna. Ilpennockuikn BO3HWKHOBEHHS AapBUHU3MA. [IBMKyIIME CHIIBI BONIONWH BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3sMHOKEHHUE [IPU OTPaHUYCHHOCTH PECYPCOB, HEOTIPEnENEHHAsI N3MEHUYUBOCTh, 00pb0a 3a CyIIeCTBOBAaHUE, ECTECTBEHHBIN 0TOOD).

Cunretrueckas Teopus Bontonnu (CTD) u e€ 0oCHOBHBIE MTOTOKEHUS.

Muxpossostonust. [lomymsiuys kak exnHULA BUAA U 9BOITIOLKH.

JBmwxyiue cuibl ((pakTopsl) SBOIOLMH BUAOB B IPUpOAE. MyTalMoHHbI ITporiecc 1 KOMOMHATHBHAS H3MEHUYUBOCTS. [lomy sironHbIe BOTHBI U Apeid
reHoB. M3onsauust 1 Murpanus.

EcrecTBenHsIi 0TO0p — Hanpasisitomui paxkrop 3Bosorur. ©OopMbl €CTECTBEHHOT'O 0TOOpA.

[IprcnocoGneHHOCTh OPraHM3MOB Kak pe3yJibTat 3Bomonuu. [Ipumeps! npucnocodneHuid y opraHu3sMoB. ApoMOop(O3bl U HIN0-aJalTaLH.

Bun u Bunoo6pazosanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BUIO0Opa30BaHus: reorpaguyeckoe, 3KOJIOrHYECKOe.

MaxkpoaBostorusi. ©opMbl 3BOIIONMHU: (UIETHYECKAs, TUBEPreHTHAasl, KOHBEPreHTHasl, napaienabHas. HeoOpaTuMocTs 3Bomonuy.

[IpouncxoxneHue oT HecleNHANU3UPOBAaHHbIX NpenkoB. [Iporpeccupyromas crienuanu3anus. AZanTHBHAS PagUaLisl.

JdemoHcTpanum:

Ioprpertsr: K. JInnnel, K. b. Jlamapk, Y. {apsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, @. Mromnep, A. H. CeBepros.

Tabnuuel u cxemsl: «Pa3BUTHE OpraHMYEcKOro Mupa Ha 3emie», «3apOoIbIIIM ITO3BOHOYHBIX >KUBOTHBIX», «Apxeontepukc», «Dopmel 0opbOBI 3a
cyiiectBoBaHUe», «EctecTBeHHBI 0TOOpP», «MHOroo0Opasue COpToB pacTeHHi», «MHorooOpasue Mopoj >KMBOTHBIX», «llomymauuu», «MyTaunoHHas
HU3MEHYUBOCTHY, «ApoMopdo3by, «nnoagantanmumy, «O0mas aerenepanus», «/Bmwkymue cuisl sBomounn», «Kapra-cxema mapmpyra mytemectust Y.
Hapsuna», «bopr0a 3a cymectBoBaHne», «IIpucnoco0neHHOCTs Oprann3MoBy, «I eorpaduueckoe BU1000pa3oBaHIe», « DKOJIOTHIECKOE BUA000Pa30BaAHHE.

ObopynoBaHue: KOJJIEKIH HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKPAcKH, HA0Op IIOJI0B U ceMsiH, KoyuieKuus «lIpumepsl 3alMTHBIX TPUCTIOCOOJIEHUH Y
XKHUBOTHBIX», MOAEIb «OCHOBHBIE HAlPaBJICHHUS BOIIOLNNY, 00bEMHAA MoJenb « CTpOeHHE TOJIOBHOIO MO3Ta MO3BOHOYHBIX.



Buoreorpaguueckas kapta Mupa, KojuteKuus «PopMbl COXpaHHOCTH HCKOTIAEMBIX )KUBOTHBIX M pacTeHHU», Moelb anmmuinkanus «Ilepekpéct xpoMmocomy,
BJIaKHBIE Mpenapathl «Pa3BuTHe HacekoMoroy, «PazBuTHe JIATYLIKW», MUKponpenapat «po3oduna» (Hopma, MyTanuu (GOopMbl KPUTEEB U OKPACKH TEJIA).

JlabopaTopHble M MpaKTHYeCKHe PadoTHhI:

JlaboparopHas padota Ne 1. «CpaBHeHHE BHOB IO MOP(OIOTHIECKOMY KPUTEPHION.

JlaboparopHast pabota Ne 2. «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HnkHoBeHHe U pa3BuTHE KU3HA Ha 3emJe (18 yaco)

JoHay4HbIe TIpeACTaBICHHS O 3apOKACHUH XHU3HU. HayuyHble TUmoTe3bl BO3HHUKHOBEHHMS JKU3HU Ha 3emJiie: abMOreHe3 W MaHCIepMus. XUMHUYecKast
3BOJIONHA. AOHOTEHHBIH CHHTE3 OPraHNYeCKUX BEIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTAIBHOE MTOTBEPKICHIE XMMUYECKOH SBoJIoIH. HauanbHbie STars
ouonoruueckoit somonun. ['unoreza PHK-mupa. ®opMupoBanne MeMOpaHHBIX CTPYKTYp U BOBHUKHOBEHHE MPOTOKIETKH. [lepBbie KIETKH U WX 3BOIOLUSL.
®opMHUpoBaHKE OCHOBHBIX TPYII KUBBIX OPTaHU3MOB.

PasButHe xu3Hu Ha 3emuie mo 3paM u nepuonam. Karapxeil. Apxeiickas u mportepo3oiickas dpbl. [lameoszolickas spa u e€ mepuopl: KeMOPHICKHH,
OPJIOBUKCKUM, CUITYPUMCKUNA, IEBOHCKNW, KAMEHHOYTOJIbHBIN, TEPMCKUH.

Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIM, FOPCKUM, MEJIOBOM.

KaitHo3oiickas 3pa u e€ nepuoabl: NajaeoreHOBbIA, HEOT€HOBBIM, AaHTPOIIOT€HOBBII.

XapakTepUCTHKA KJIMMATa U Ie0JIOTHUecKuX npoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUN PACTUTENBHOTO U KUBOTHOTO MUpa. ApoMopdo3bl y pacTeHUN U
XKUBOTHBIX. [losiBIIeHHE, pacuBeT U BEIMUPAHUE IPYII KUBBIX OPraHU3MOB.

CucreMa OpraHn4eckoro MUpa Kak oTpakeHue 3BOIoIUU. OCHOBHBIE CHCTEMATHUECKUE IPYIIITBI OPraHU3MOB.

OBOJIIOLMS YETIOBEKA. AHTPOIIONOrUS KaK HayKa. Pa3BuTHe npencTaBieHUd 0 IPOUMCXOKICHUH YesloBeKa. MeToabl u3yyeHust antponorenesa. CxoacTsa
W pa3Inyusl 9YeJI0BeKa U KUBOTHBIX. CHCTEMAaTHUECKOE NOJI0KEHUE YeTIOBEKa.

Hewxymme cuibl ((hakropsl) anTponoreHesa. HacneacTBeHHass H3MEHUYMBOCTh M €CTECTBEHHBIH 0TOOpP. OOIIECTBEHHBIN 00pa3 *HU3HH, U3TOTOBJIECHHUE
OpyIMid TpyJa, MBILICHHUE, PEUb.

OcHOBHBIE CTaIUM U BETBU 3BOJIIOLUH YEJIOBEKA: aBCTPAIONHUTEKH, YenoBek ymenbiil, Yenosek mpsMoxonsamuii, YenoBek HeaHaepTalbCKuii, YemoBek
pa3ymHbIi. Haxonkn ucKonmaeMbIX OCTaTKOB, BpeMsl CyIIECTBOBAHHS, 00JIaCTh PacCIpOCTpaHeHHs, 00BEM IrOJIOBHOIO MO3ra, 00pa3 KU3HHU, OPYIUSL.

Yenoeueckue packl. OCHOBHBIE OOJBIIME pachl: €BpOIEOonIHas (eBpa3Hiickas), HErpo-aBCTpAIONHasl (SKBaTOpHajIbHAs), MOHIOJIOMAHAs (A3UATCKO-
amMepHuKaHcKasi). UepTsl IpUCHIOCOOIEHHOCTH MPEACTaBUTENEH YEI0BEUECKUX pac K YCIOBUSM cyliecTBOBaHuUs. EnuHcTBO yenoBeueckux pac. Kpurtnka pacusma.

JdemoHcTpanum:

Ioprpetsr: ®@. Penn, JI. ITactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. [lapBus.

Tabmuuer u cxemsl: «Bo3nukHoBeHne CoNHEUHOM cuUCTeMbl», «Pa3BuTme opraHumyeckoro mmpa», «PacturenbHas KieTka», «KUBOTHas KieTKay,
«[Ipokapruornueckas xinerka», «CoBpeMEHHasl CUCTEMa OPraHUYECKOT0 MUpay, «CpaBHEHHE aHATOMHYECKHUX YEPT CTPOCHUS YelIOBEKa M YelOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MECTa IMAJICOHTOJOIMYECKHX HaXOJOK IPEIKOB COBPEMEHHOro deJoBekay, «/lpeBHeiimme moam», «pesHue mroan», «llepsbie
COBpPEMEHHBIE JIIOJIN», «HeI0BEUECKUE pachl».



Ob6opynoBanue: mymspxu «lIporcxoxneHnne uenoBeka» (OIOCTBI aBCTPANIONMTEKA, NMUTEKAHTPOINA, HEAHAEPTANbLAd, KPOMAaHbOHLA), CJICTKH WIIH
n300paKeHNs1 KaMEHHBIX OpYIHi NEepBOOBITHOTO YelloBeKa (KaMHHU-UYOMIIEphl, pyOmma, ckpebia), reoXxpoHoJormyeckas TaOnuna, Kojulekuusi «Dopmbl
COXPAaHHOCTH UCKOTAEMBbIX KUBOTHBIX U PACTEHUID.

JlabopaTopHble M MpaKTHYeCKHe PadoTHhI:

[Ipaktuueckas padora Ne 1. «/3ydeHne HCKOMaeMbIX OCTATKOB PACTEHUH M YKMBOTHBIX B KOJIJICKIIHSAX.

DKcKypcus «DBOJIOHS OPraHMUECKOTo MUpa Ha 3emJie» (B €CTeCTBEHHO-HAYUHBIH WIIN KpaeBeIUeCKU My3eil).

Tema 3. Opranusmbl U OKpyxawmas cpeaa (7 4acon)

OKoJorus Kak Hayka. 3a7adu ¥ pa3zesibl 5KOJIOTUH. MeToIbl SKOJIOTMYECKUX UCCIIE0BaHNH. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

Cpensl o0uTaHMsI OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/AYyIIIHASI, IOYBEHHAs, BHYTPHOPTaHU3MEHHASI.

Okonoruueckue Qaxrtopel. Knaccupukanus skonoruueckux (pakropoB: aOHMOTHYECKHE, OMOTHUECKHE M aHTPOMOTeHHbIe. JleficTBUE 3KOIOTHYecKUX
(haKTOPOB HAa OPraHU3MEI.

Abuotndeckue (akTOpbl: CBET, TeMIlEpaTypa, BiIaxHOCTh. PoTtonepuoausM. [IpucnocoOneHuss opraHu3MOB K ACHCTBHIO aOMOTHUYECKHX (haKTOPOB.
buonornueckne puTMBl.

buotnyeckue Qaxropel. Bunel OnoTHdeckux B3aMMOJEHCTBHI: KOHKYPEHLMS, XWIIHHYECTBO, cuMOno3 u ero ¢opmsl. Ilapasutusm, xoomepauus,
MYTyajau3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAaXJICOHUYECTBO). AMEHCANN3M, HEHUTpanu3M. 3HaueHHe OMOTHYECKUX B3aMMOJEHCTBUH ISl CyILIECTBOBAHMS
OPTaHU3MOB B IPHUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKUE XapaKTEePUCTUKU MOMysinuy. OCHOBHBIC NOKa3aTeIH MOMYJSLHUH: YHCICHHOCTh, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, MPHPOCT,
Murpanus. JJuHaMuKa YUCICHHOCTH MOMYJISIIUN U €€ peryIsaus.

JdemoHcTpanum:

[optpetsr: A. I'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabnuuer u cxemsl: kapta «lIpupoaasie 30HbI 3emin», «Cpelsl 0OUTaHUS OPraHu3MoBy, «Poronepuonnsm», «llonymsaunm», «3aKOHOMEPHOCTH POCTa
YHCIICHHOCTH MOMYJISIUK HHPY30puu-Tyhenbkny», «[lumesbie nenm».

JlaGopaTopHble U IPAaKTHYEeCKUE PA0OThI:

JlaGopatopnas padora Ne 3. «Mop¢onoruueckre 0cOOCHHOCTH PACTEHUH U3 PAa3HBIX MECT OOUTAHUS.

JlaGopatophas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE UEPEHKOB KOJIEYCay.

[Ipaktnueckas padora Ne 2. «Ilogcuér mIoTHOCTH MOMISUNA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01iecTBa U IKOJIOrHYeCKHE CUCTEMBI (22 4acoB)

Coo0buecTBO OpraHnu3sMoB — OnoneHo3. CTpyKTypbl OMOIEHO3a: BHAOBasl, MPOCTpAaHCTBEHHAsA, Tpoduueckas (mumieBas). Bunbl-nomunantsl. CBA3U B
OuoueHose.

Okosoruueckue cucteMsl (3kocuctemsl). Ilonstne 00 skocucreme u OuoreoueHoze. DyHKIMOHAIbHBIE KOMIIOHEHTBI HKOCHUCTEMBI: MPOAYLIECHTHI,
KOHCYMEHTBI, peaylUeHThl. KpyroBopoT BemecTB W MOTOK 3HEPTHH B 3KocUcTeMe. Tpoduueckue (MUILEBbIE) YPOBHU 3KOCUCTEMBI. lIuieBble 1enu U ceTu.
OCHOBHBIE TOKAa3aTEeNM 3KOCHCTEMBI: OMomMacca, MPOMyKIHsA. DKOJOTHYECKHE MUPAMHUIBL: MPOAYKLIHUH, YHCIEHHOCTH, Onmomacchl. CBOICTBa 3KOCHUCTEM:
YCTOHYHMBOCTB, CAMOpEryIsinys, pa3purue. Cykneccus.



[Ipupoanbie IKOCUCTEMBL. DKOCHCTEMBI 03EP U peK. DKOCUCTEMa XBOWHOTO HIIN IIUPOKOIHCTBEHHOTO Jieca.

AHTPOIIOTEHHBIE YKOCUCTEMBI. ATPO3IKOCHCTEMBI. YpOOIKOCHUCTEMBI. Bronorniyeckoe u Xo3siiCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM M YPOOIKOCUCTEM.

Buopaznoobpasue kak pakrop ycTodunBocTH 3kocucteM. CoxpaHeHHe OMOJIOrHYECKOTo pa3Hoo0pasus Ha 3emite.

Yuenue B. U. BepHanckoro o 6uocdepe. ['panuiipl, coctaB u ctpykrypa ouochepst. XKupoe BemectBo u ero ¢pynkmuu. OcoOeHHOCTH OHOC(hephl Kak
rI100anbHON 3KOoCHUCTEMBI. [IluHaMIueckoe paBHOBECHE u 00paTHas CBs3b B Onocdepe.

KpyroBopoTs! BemecTB u OMOreOXUMHUUECKUE UKIIBI AJIEMEHTOB (YIlIepoa, a30Ta). 30HaATBHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3emiin. AHTPOIIOTEHHbIE U3MEeHEHUs B Onocdepe. [ 106anbpHbIe SKOJIOrHIECKHE TPOOIIEMBI.

CocymiecTBoBaHHe NpUpoAbl H denoBedyecTBa. CoxpaHeHue Omopa3zHOOOpaszusi Kak OCHOBAa YCTOMUMBOCTH Ouocdeprl. OCHOBa palloOHAILHOTO
yTpaBiieHHUs IPUPOAHBIMU PECYPCAMH U MX MCIOIb30BaHue. JloCTHKeHUs] OMOIOTUH U OXpaHa MPUPOJIBL.

JdemoHcTpanuu:

[optpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuet u cxemsl: «[lumessle nenny, «bruomenos: cocraB u cTpykrypay», «lIpupoansie coodiectBay, «Llenu muranusy», « IKOIOTHIECKAs THPAMHIAY,
«buocdepa u yenoBek», «IKocHcTeMa MIMPOKOTUCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOTrO Jyeca», «buoreno3 Bomoéman, «ArpoueHos», «lIpumepHble
AaHTPOIIOTeHHBIE BO3ACHUCTBHA Ha NPHUPOLY», «BaskHeliine HMCTOYHMKM 3arps3HEHHs BO3IyXa M TPYHTOBBIX BoO», «l[louBa — BakHEHIIAs COCTaBISIOIIAS
ouochepry, «Daktopsl gerpanaun nouBy, «llapaukoBsrii apdexT», «PaKkTopbl paguoaKTUBHOTO 3arps3HeHns onocdepsn», «O0mas cTpykrypa 6uochepsn»,
«PacmipocTpanenue xxnu3HA B Onocdeper, «O30HOBHIN d3KpaH Onocheps», «KpyroBopor yriepoaa B 6uochepe», «KKpyroBopoT azora B mpupoze».

ObopynoBaHue: Mojenb-ammIuKanus «Tummaasle OWoIeHo3b», repbapmii «PacTuTenbHBIE co00IIeCTBaY, KoJuleKuu «buoreHos3y, «Bpeaurenn
BaXHEHIINX CENbCKOXO3SHCTBEHHBIX KYJIBTYP», FepOapuu U KOJUICKIMH PACTCHUN U )KMBOTHBIX, IPUHAJICIKAIINE K PA3HBIM 3KOJIOTHYECKUM IPpyIIIaM OJAHOTO
Buna, Kpacnas kaura Poccuiickoit @enepariun, n300pakeHnsT OXpaHsSIEMbIX BUIOB PACTEHHUIA 1 )KUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 BUOJIOTMM HA BA3OBOM YPOBHE CPEJAHEI'O OBIIET'O OBPA3OBAHUIA

Cornacio ®I'OC COO, ycraHaBnuBalTCS TpeOOBaHMS K pPE3yJbTaTaM OCBOCHHUS OOYYAIOIIMMHCS MPOTpaMM CpEJHEro oOIero oOpa3oBaHUS:
JTUYHOCTHBIM, METAMPEAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JHMYHOCTHBIX PE3yNbTaTOB OCBOCHHUS mpenmera «bHONMOTHs» BBIAETCHBI CIEAYIOMIME COCTaBISIOIIME: OCO3HAHHME OOYYarOIIUMHCS
POCCHICKOI TpaXIaHCKOW WAESHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEILHOCTH W CaMOOIPEICNICHUI0, HAIMYMe MOTHBALMH K O00y4YEeHHIO
OuoNOTUH, IeJCHANPABICHHOE Pa3BUTUE BHYTPEHHUX YOEKIEHWH JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LEHHOCTEH W HCTOPHYECKHX TPaJULIUN Pa3sBUTHUS
OMOJIOTUYECKOTO 3HAHMsI, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCSI B CBOCH NEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMH YCTaHOBKAMH,
MPUCYLIMMHU CHCTEME OMOJIOTMUECKOTO 00pa30BaHusl, HATMYKE SKOJIOTUIECKOTO TIPAaBOCO3HAHUS, CTIOCOOHOCTH CTABUTH LETH U CTPOUTH )KU3HEHHBIC TTaHBI.

JInuHOCTHBIE PE3YIAbTAaThl OCBOCHUA IMPEAMETA «buonorus JOCTUI'al0OTCA B €ANHCTBEC y‘IC6HOI7[ M BOCIHUTATEIbLHON JACATCIIBHOCTH B COOTBETCTBUH C
TPaJULIMOHHBIMU POCCHICKMMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U yXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMHM, NPHUHATHIMH B OOLIECTBE MpaBHIAMU H
HOpPMaMU MOBEIEHUS U CIIOCOOCTBYIOT IIPOLIEcCaM CaMOIIO3HAHMS, CAMOBOCIIMTAHUS M CAMOPA3BUTHSL, Pa3BUTHUS BHYTPEHHEH NO3ULUH JIUYHOCTH, IATPUOTU3MA,
YBaKEHHS K 3aKOHY W IPABOIOPSIIKY, YEIOBEKY TPyAa U CTapIIEMy ITOKOJICHHUIO, B3AUMHOTO YBaXXCHHS, OEPEXHOTO OTHOIIEHHS K KyJIBTYPHOMY HACIEANIO U
TpaguLUsIM MHOTOHAIMOHATILHOTO Hapoaa Poccuiickoii @enepannn, NpUpPOAE U OKPYKAIOLIEH cpele.

JInuHOCTHBIE Pe3yNIbTaThl OCBOCHHUS YU€OHOTO IpeaMeTa «bronorusy HoKHbI OTpaXKaTb TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCsl PYKOBOJCTBOBATHCS
c(OPMHUPOBAaHHON BHYTpEHHEH MO3MLMEH JUYHOCTH, CUCTEMOM LEHHOCTHBIX OPHEHTAlMH, MO3UTHBHBIX BHYTPEHHHX YOEXIEHUH, COOTBETCTBYIOLIUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO 00IIECTBa, PACIIMPEHUE KU3HEHHOTO ONBITA U OIIBITA JIESITEIBHOCTH B IPOLIECCE PEATN3AIMY OCHOBHBIX HAIIPABJICHUI
BOCTIUTATEIBHOM AEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCcKOro BOCHUTAHMSA:

c(OPMHUPOBAHHOCTh TPAKAAHCKON TIO3UITH 00yYarOIEerocs KaKk akTHBHOTO U OTBETCTBEHHOTO WJIEHAa POCCUHCKOT0 O0IIEeCTBa;

OCO3HAHUE CBOMX KOHCTUTYLMOHHBIX NIPaB M 00A3aHHOCTEH, YBaXKEHUE 3aKOHA U IPaBOIOPSIIKA,;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH AEATENBHOCTH NPU CO3JAaHMM YYEOHBIX MPOEKTOB, PEIICHHH YYeOHBIX W IO3HABATEJIbHBIX 3a/ad, BBIOJIHEHUH
OMOJIOTHYECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTB OTPEENsATH COOCTBEHHYIO TIO3UITHIO 110 OTHOIIEHHIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBICHSTH e€;
YMEHHUE YUUTBIBATH B CBOUX HCﬁCTBI/IﬂX HGO6XOZII/IMOCTI) KOHCTPYKTHUBHOI'O BSaHMOﬂeﬁCTBHH J'IIO)IGfI C pa3SHBIMU y6e)KJICHI/I$IMI/I, KYJIbTYPHBIMU HEHHOCTAMU U
COIIMAJIBHBIM ITOJIOXKCHHEM,

TOTOBHOCTB K COTPYIHHYECTBY B MPOLIECCE COBMECTHOT'O BBINOJIHEHHS YUE€OHBIX, [I03HABATEIBHBIX M HCCIIEA0BATEIbCKHX 3a/1a4, YBAXKUTEILHOTO OTHOLIEHHUS K
MHEHHUIO OIMOHEHTOB MPH 00CYXKJICHUH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJICPIKAHUS,

TOTOBHOCThH K TYMAaHUTapHOW M BOJIOHTEPCKOM JEATEIHOCTH;

2) NaTpHOTHYECKOr0 BOCIIUTAHMA:



c(OPMHPOBAHHOCTH POCCUICKOM IPaXkTaHCKON HJICHTUIHOCTH, TATPUOTHU3MA, YBRKEHHSI K CBOEMY HapOoJ1y, YyBCTBA OTBETCTBEHHOCTH Tiepel PotnHOM, ropiocTi
3a CBOM Kpaii, CBOI0 PoMHy, CBOM A3BIK U KYJIBTYPY, IPOIUIOE U HACTOSIEe MHOIOHALMOHAIBHOIO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIIEHUE K TPUPOAHOMY HACIEIUIO U TAaMITHUKAM MPUPOJIbI, TOCTIKeHUaM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;
CIIOCOOHOCTB OICHUBATH BKJIAJl POCCUHCKUX YYEHBIX B CTAHOBIICHUE U Pa3BUTHC OMOJIOTHY, IIOHUMAHUS 3HAYCHHS OMOJIOTUU B TMO3HAHUH 3aKOHOB TPUPOJIBI, B
JKU3HU YEIOBEKa U COBPEMEHHOTO OOIIECTRA;
nzeiHas yoexIEHHOCTh, TOTOBHOCTD K CIIy>KeHHIO0 U 3ammuTe OTedecTBa, OTBETCTBEHHOCTH 32 €ro CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAaHHUE TYXOBHBIX LIEHHOCTEH pOCCUIICKOTO HAapOAa;
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3ITUYECKOTO TTOBEICHUS;
CHOCO6HOCTI> OLICHMUBATDH CUTYallUIO U MPUHUMATh OCO3HAHHBLIC PCIICHUSA, OPUCHTUPYACH Ha MOPAaJIbHO-HPABCTBECHHBIC HOPMBI 1 HEHHOCTHU,
OCO3HaHUE JTUYHOTO BKJIAJ[a B IIOCTPOCHHUE YCTOMUNBOTO Oy IyIIETO;
OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTENSIM, CO3JAHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O NPHUHSATHSI LEHHOCTEH CEMEWHOH >XKHU3HU B COOTBETCTBUM C
TpaguuusiMu Haponos Poccuu;

4) 3cTeTHYECKOT0 BOCIIUTAHMS:
9CTETUYCCKOC OTHOICHUE K MHUPY, BKIIIOYaA 3CTCTUKY 6]:.IT21, HAaYy4YHOI'O U TCXHHUYCCKOI'0O TBOpUCCTBA, CIIOpTa, Tpyada, O6HICCTBCHHLIX OTHOIHGHI/II‘/'I;
MOHUMaHUE AYMOLMOHAJILHOTO BO3JAEHCTBHS )KUBOM MTPUPOJIBI U €€ IEHHOCTH;
FOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHHUE MPOSIBISITh KAUECTBA TBOPUYECKOM TMUHOCTH;

5) puszuyeckoro BocnuTanus, GOPMUPOBAHMS KYJIbTYPhI 310POBbSI M IMOLUMOHAJIBLHOT0 0J1aAr0NOIyYusl:
MMOHMMaHWE ¥ pealn3anus 3/I0POBOro U Oe3oracHoro odpasa XU3HH (30POBOE MHUTAHUE, COOIIOCHIE TUTUEHHUECKUX MPaBWII U HOPM, cOallaHCHPOBaHHBIN
PEeXHM 3aHATHH U OTIBIXA, PETYIsIpHAs (U3nUYecKas aKTUBHOCTH), O0EpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3HYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;
MMOHMMAHUEC IICHHOCTHU NPaBUJI HHAWUBUAYAJIbHOI'O U KOJJICKTUBHOT'O 6630HaCHOFO IMOBCACHUA B CUTyallUAX, YTPOKAIONIUX 3/I0POBBIO U Y KU3HU J'IIO)ICI‘/’I;
OCO3HaHUE MOCIIEJCTBUN U HEPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS alKOTOJIsI, HAPKOTUKOB, KYPEHHS);

6) TPY10BOT0 BOCTIMTAHMS
TOTOBHOCTH K TPY/ly, OCO3HAaHUE IIEHHOCTH MaCTEPCTBA, TPYAOIIO0HE;
TOTOBHOCTh K aKTHUBHOW AEATEIHHOCTH TEXHOJOTHMYECKOW W COLMANBHOIN HAIPaBIIEHHOCTH, CIIOCOOHOCTh MHHUIMUPOBATH, IJIAHHPOBATH U CAMOCTOSITEITHHO
BBIMIOJIHSTh TaKYIO NE€ATEIbHOCTD;
WHTEpEeC K pasnuuHbIM chepaM NpodhecCHOHATBHON JEeSTENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynmymiedl mpodeccur W pearnu30BHIBATH
COOCTBEHHBIE )KU3HEHHBIC TUIAHBI,
FOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHMIO M CaMOOOpPa30BaHMIO HA MIPOTSHKEHUHN BCEH YKU3HU;

7) IKOJIOTMYECKOT0 BOCTIUTAHUSA:
AKOJIOTHYECKHU I1eJIecO00pa3HOe OTHOIMIEHUE K MPUPOJIE KaK HCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;



MOBBIIIICHUE YPOBHS SKOJIOIMUYCCKOM KyJIbTYyphl: MPUOOPETEHUE OIbITA TNIAHUPOBAHUS ITOCTYIIKOB M OICHKH MX BO3MOYKHBIX IMOCIICIACTBHM Ui OKpYy KaroIieh
CpeIbl;
OCO3HAHUE IMI00ATBLHOTO XapaKTepa PKOJIOTUIESCKHUX TMPOOJIeM U IyTeH UX PEIICHHUS;
CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETacMble TPH HW3yYCHUM OWOJIOTMM 3HAHUS M YMCHHSI TNPU PEIICHHH NPOOJieM, CBSI3aHHBIX C pallMOHAIBHBIM
MIPUPOJIOTIONB30BaHUEM (COOIIOICHUE MPABUII TIOBEACHUS B MPUPOJIC, HAITPABIICHHBIX HA COXPAHCHUE PABHOBECHUS B AKOCHCTEMaX, OXpaHy BUJIOB, SKOCHUCTEM,
ouochepsnl);
AKTHUBHOE HETPUSTHE JICHCTBU, MPUHOCSIIUX BPEl OKPYKAIOIIEH MPUPOIHON cpeie, YMEHHE MPOTHO3UPOBATH HEONArONPHUATHBIE KOJIOTHUECKUE MOCTICICTBUS
MPEIPUHUMAEMBIX JIEHCTBUIA U TPEOTBPAILATh HX;
HAJIMYHAE Pa3BUTOTO DKOJOTMYECKOTO MBIIUICHHS, HSKOJIOTHYECKOW KYJNBTYphI, OMNbITA JESITEIBHOCTH OSKOJIOTHYECKOW HAMPABICHHOCTH, YMCEHUS
PYKOBOJICTBOBAThCS WMMH B TIO3HABATEIHHON, KOMMYHUKATHBHOW W COIMANTBHOW MPAaKTHKE, TOTOBHOCTH K YYacTHUIO B MPAKTHYECKOW JCATEIHHOCTH
9KOJIOTHYECKON HAIMPABICHHOCTH;

8) neHHOCTH HAYYHOT0 MO3HAHUSL:
c(OPMHPOBAHHOCTh MHPOBO33PCHUS, COOTBETCTBYIONIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIICCTBCHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOre
KYJIbTYp, CIIOCOOCTBYFOIIETO OCO3HAHHIO CBOETO MECTA B MOJHUKYJIETYPHOM MHUPE;
COBEPIICHCTBOBAHKE SI3BIKOBOM U YNTATEIBCKOM KYJIbTYPHI KaK CPEJCTBA B3aMMOJICHCTBUS MEXKTY JIIOAbMH U TIO3HAHUS MUPA;
MOHMMAaHUE CHeHU(UKH OHOJIOTMM KaK HayKd, OCO3HaHus ¢€ ponu B (DOPMUPOBAHUHU PAIMOHATIBHOIO HAYYHOI'O MBIINUICHUS, CO3JaHHMU IEJIOCTHOIO
MPEJICTaBICHUs 00 OKPYKaroIlleM MUPE KaK O €IUHCTBE MPHUPOJBI, YeJIOBEKa U OOIECTBA, B IMO3HAHUM MPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUU MPOo0JieM
COXPaHEHUS IPUPOJIHOTO PABHOBECHS,
yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTHMHU ISl COBPEMEHHOMW IMBUJIM3ALMK: OOCCTICUCHHS HOBOTO YPOBHSI Pa3BHUTHS MEIUIIMHBI, CO3JIAHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh PECYPCHBIC MPOOJEMBI Pa3BUTHS YEJIOBEUYECTBA, MOMCKA IYTEH BBIXOJIA M3 IIIOOATBHBIX 3KOJOTHUECKUX MpOOJieM U
oOecrieueHus epexoia K yCTOHUMBOMY Pa3BUTHIO, PAIIMOHAILHOMY HCIIOJIb30BAHUIO MTPUPOIHBIX PECYPCOB U (hOPMUPOBAHUIO HOBBIX CTaHJIAPTOB JKU3HU;
3aWHTEPECOBAHHOCTh B MOJNyYCHUU OWOJOTHYECKUX 3HAHUI B LIENIAX MOBBIIICHHS 00IIeH KYJIbTYphl, €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, KaK COCTABHOM YacTH
(YHKIMOHANTBEHOW TPAMOTHOCTH O0YYaIONIUXCs, POPMUPYEMO# TPU U3yUCHUU OUOJIOTHU;
MOHMMAaHUE CYIIHOCTH METOJOB IO3HAHMS, HCIOJIb3YEMBIX B €CTECTBECHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4YaeMble 3HAHHUS JJIs aHaiu3a U
OOBSICHEHHS SBJICHUM OKPYKAIOIIEro MUPA U MPOUCXOJSIIUX B HEM M3MEHEHHH, YMEHHUE JIeNiaTh 00OCHOBAHHBIC 3aKJIIOUCHUS HA OCHOBE HAYYHBIX (DAKTOB M
HUMEIOIIUXCS TAHHBIX C [ENBIO TIOTYYEHHsI JOCTOBEPHBIX BBIBOJIOB;
CIOCOOHOCTh CaMOCTOSITEILHO UCIIOIb30BATh OMOJIOTMUSCKUE 3HAHUS JUIS PELICHHS MPOOJIeM B PeabHBIX KU3HECHHBIX CUTYaIIUAX;
OCO3HaHUE IIEHHOCTH HAYYHOH JIeATEIBbHOCTH, TOTOBHOCTh OCYIIECTBISATH IIPOCKTHYIO M HCCIIEIOBATEILCKYIO IEATEIIEHOCTh MHANBHUIYaIbHO U B TPYIIIIE;
TOTOBHOCTh M CITOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUI0 U caMO00pa30BaHUIO, K AKTUBHOMY ITOJIYY€HHIO HOBBIX 3HAHWH 10 OMOJIOTUM B COOTBETCTBHH C
KU3HEHHBIMU TIOTPEOHOCTSAMMU.

METANPEIMETHBIE PE3YJIBTATBI



MertanpeaMeTHble pe3yiIbTaThl OCBOEHHs yueOHoro npenmMeTa «bromorus» BKIIOYAIOT: 3HAYUMbIE I (POPMHUPOBAHHUS MHUPOBO33PEHUST 00YUAIOIIHXCSI
MEXIUCIUIUTMHAPHBIE (MEXIpPEAMETHbIE) OOLICHAayYHbIE MOHATHS, OTPaXKaloLIHe IeIOCTHOCTh Hay4YHOW KapTHHBI MUpA U CIEUU(HUKY METOJOB MO3HAHUS,
WCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPTHSI, IBIICHHUE, IPOIIECC, CHCTEMa, HAYYHBIN (aKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
WCCIIeIOBaHNE, HAOMIOICHHE, N3MEPEHUE, SKCIIEPUMEHT H IPYTHX ), YHUBEpCaJbHbIC yUeOHbIe NeicTBUS (TI03HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYIISITHBHBIC),
obecneunBatomie GopMUPOBaHHE (PYHKIHOHAIFHOW TPAMOTHOCTH M COIMAIIBHOM KOMIIETEHIINH O0YYarOIIUXCs, CIIOCOOHOCTh O0YYAIONINXCSl NCIIOIB30BaTh
OCBOCHHBIC MEXIUCIUITIMHAPHBIC, MUPOBO33PECHYCCKUE 3HAHUS U YHUBEpCAIIbHbIE YUCOHbIC JCUCTBYS B TIO3HABATEIHLHOMN U COITUATILHOM MPaKTHKE.

MertamnpeMeTHbIE pe3yIbTaThl OCBOCHUS MIPOTPAMMBI CPEIAHETr0 00Iero 00pa3oBaHus TOKHBI OTPaXKATh:

OBiageHue YHUBEPCAIBLHBIMU Y4eOHBIMH M03HABATEILHBIMHU JICHCTBUAMU:

1) 6azoBble JJOrHYecKHe AeiCcTBHS:

CaMOCTOSITEIBHO (POPMYIHPOBATH U aKTYAIU3UPOBATh MPOOJIEMY, pacCCMaTPUBAThH €€ BCECTOPOHHE;

WCTIONIb30BaTh TP OCBOCHWUH 3HAHWH MPUEMBI JIOTHUYECKOTO MBINUICHHS (aHANN3a, CHHTE3a, CPaBHEHUSI, KiacCH(UKaIUK, 0000IIEeHUs ), PACKPBIBATH CMBICI
OMOJIOTHYECKUX TIOHATHH (BBIIEIISATH UX XapaKTepHbIe MPU3HAKH, YCTAHABIUBATH CBS3U C JPYTUMHU HOHSITHSIMHU );

OTIPEIENATH LIENU ACATSILHOCTH, 3a/1aBasi MapaMeTPhl M KPUTEPUH UX JTOCTHIKEHUSI, COOTHOCUTH PE3YJIbTaThl ISITEILHOCTH C MOCTABICHHBIMH IENIMHU;
WCTIONBb30BaTh OMOJIOTUYECKUE MTOHATHS U1l 00bACHEHUS (PaKTOB U SABJICHUHN KUBOW TPUPOJIBI;

CTPOUTD JIOTUYCCKUE PACCYKICHUA (I/IHI[yKTI/IBHLIC, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), BBIABJIATH 3aKOHOMEPHOCTU U IPOTUBOPECYHA B paCCMAaTPUBACMBIX ABJICHUAX,
(hopMyJTUPOBATH BBIBOBI M 3aKJIFOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEJICTBA ISl MPEICTABICHUS CYIIECCTBCHHBIX CBSI3¢H M OTHOIICHUH B HM3y4YaeMbIX OHOJOTMYECKUX OOBEKTaX, a TaKxKe
HpOTI/IBOpe‘H/Iﬁ Ppa3Horo poaa, BEIABICHHBIX B PA3JIMYHBIX I/IH(i)OpMaHI/IOHHBIX HNCTOYHHKAX,

pa3pabaThiBaTh MJIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHATM3a UMEIOIUXCS MATEPUATTLHBIX U HEMATEPHATBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBEI B AICATCIBHOCTE, OUCHUBATL COOTBETCTBHUEC PE3YJILTATOB LCIAM, OLICHUBATL PUCKHU HOCJ'IC}Z[CTBI/Iﬁ JCATCIbHOCTH,

KOOPAWHUPOBATE W BBITIOJIHATH pa60Ty B YCJIOBUX p€ajIbHOI'0, BUPTYAJIbHOTI'O U KOM6I/IHI/IpOBaHHOFO B3aPIMO):[eI7[CTBH§I;

pa3BUBATH KPEATUBHOE MBIIUICHHE IPU PEIICHUH YKU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBHUS:

BJIaJICTh HABBIKAMHU YYEOHO-HCCIIENOBATEIbCKON M TPOCKTHOW JEATENbHOCTH, HABBIKAMH pa3pelieHUs MpoOJeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIIBHOMY MOMCKY METOJIOB PEIICHHUS MPAKTUYESCKUX 33]1a4, MPUMEHEHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

HCIIOJIB30BaTh PA3JIMYHBIC BUABI ACATCIIbHOCTH I10 MMOJTYYECHUIO HOBOT'O 3HAHU A, €I'0 MHTCPIPCTALIUH, HpeO6paSOBaHI/IIO " IIPUMCHCHUIO B yqe6Hbe CuTyanusiax, B
TOM YHCJIE IPU CO3AaHUH YUEOHBIX M COLMAIBHBIX IPOEKTOB;

q)OpMI/IpOBaTI) HayLIHI)II\/lI THIT MBIIIJICHUS, BJIaJICTh HaYQHOﬁ TepMHHOHOFHeﬁ, KIIFOYCBBIMU ITOHATHAMHA U METOJaMMH,

CTaBUTH U (OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BaTeNbHON ESATEIBHOCTH U KU3HEHHBIX CUTYaLUsIX;

BBISBJISITh IPUYMHHO-CJICJICTBEHHBIE CBSI3W U aKTyaJH3UpPOBaTh 3ajady, BBEIBHTATh THIIOTE3Y €€ pEelIeHHs, HaXOAUTh apryMEHTHI JUIS JOKa3aTelbCTBa CBOMX
YTBEPXKACHUH, 33/1aBaTh apaMeTPhbl U KPUTCPUH PEIICHUS;



aHAJIM3UPOBATH [10JYUCHHBIE B XOJI€ PEIICHU 3a7]auy PEe3yJIbTaThl, KpUTUUECKU OLICHUBATh UX I0CTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCJIOBHSIX;
JlaBaTh OLEHKY HOBBIM CHTYallUsIM, OLIEHUBATH IPHOOPETEHHBIN OIIBIT;
OCYILECTBIIATH IeJICHANIPaBICHHBIN TIOMCK IIEPEHOCA CPEJCTB U CIIOCOO0B JICHCTBUS B MPOPECCUOHANBHYIO CPEaY;
YMETb IIEPEHOCUTH 3HAHUS B [TI03HABATEIIFHYIO U MIPAKTUYECKYIO 00JIaCTH KU3HEIESITETIbHOCTH;
YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeii;
BBIJIBUTATh HOBBIE WJICH, TIpejIaraTh OPUTHHAIbHbBIE IOAXOIBl M PELICHNUS, CTAaBUTh POOIEMBI U 3a[]auH, JONMYCKAIOIINE allbTePHATUBHBIE PEILICHUS.

3) padorta ¢ uHopmanmeii:
OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HH(GOpPMaLWU (TEKCTe Y4eOHOTO MOCOOWs, HAyYHO-TIOMYJSIPHOW JHUTEpaType, OMOJOTMYECKUX CIOBapsAX MU
CTIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHETE), aHAIN3UPOBATh HH(OPMALIUIO Pa3IMYHBIX BUAOB U JOPM MIPEICTABICHHUS, KpUTUUECKU OLICHUBATD
e€ TOCTOBEPHOCTh M HEMPOTUBOPEYNBOCTD;
(hopMyTpOBaThH 3aIIPOCHl U MPUMEHSTH pa3IMdHbIe METOIBI MIPH MOMCKe W 0TOOpe Ouonornyeckol WHGOpPMAIH, HEOOXOAMMOMN ISl BHITTONHEHHS YIeOHBIX
3ajay;
nproOpeTaTh ONMBIT UCHONB30BaHUS MHPOPMAIMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIbTYPY AKTUBHOI'O HMCIIOJIb30BAHUS Pa3IMUHbBIX
MIOUCKOBBIX CHCTEM;
CaMOCTOSITEIBHO BEIOMPATh ONTUMANIEHYIO (OPMY MPEACTaBICHUS OMOJIOrHIeCcKOi HHPOpMAaLUK (CXeMbI, TpaQ KK, AUarPaMMBbI, TA0JIUIIBl, PUCYHKH U IPYToe);
WCTIONIb30BaTh HAYYHBIN SI3BIK B KAQU4eCTBE CPEACTBA NpH padoTe ¢ OMOJIOrHYeckoil nHpOpMaluei: MPUMEHITh XUMUYECKUE, (PU3NIECKUE H MAaTeMaTHUECKUE
3HaKU ¥ CUMBOJIBI, (hOpMYIIbI, aO0peBUaTypy, HOMEHKIIATYPY, UCTIOJIb30BAaTh U MPEOOPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISIIHOCTH;
BJIaJI€Th HaBBIKAMH PACIIO3HABAHU U 3aILUTHl HH)OpMaunu, HHGOPMALMOHHON 0€301MaCHOCTH JIUIHOCTH.

OBaageHue yHNBEpPCAJILHBIMH KOMMYHUKATUBHBIMH JIeHCTBUAMU:

1) obuenne:
OCYILIECTBIISTh KOMMYHHKALIUU BO BCeX c(hepax >KM3HHU, aKTUBHO y4acTBOBAaTh B AUAJIOTEe WIN AMCKYCCHHU IO CYLIECTBY 00CyKaaeMoi TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CY)KJCHHS OTHOCUTEIHHO BBIIOIHEHHS MIPEIaraéMoi 3a/1a41, YIUThIBATh MHTEPECH! M COTJIACOBAHHOCTD MO3MULMI IPYTUX yYaCTHUKOB
JMaJIora WIN IUCKYCCHUH);
pacro3HaBaTh HeBepOAIbHBIE CPEICTBA OOLICHUS, TIOHUMATh 3HAYEHUE COIMAIBLHBIX 3HAKOB, MPEIIOCHUIOK BOSHUKHOBEHUS! KOH(IMKTHBIX CHUTYAIUH, YMETh
CMSIr4aTh KOH(IUKTHI U BECTH MIEPErOBOPHI;
BJIAJIETh Pa3IMYHBIMHU CIIOCOOaMU OOLICHUS ¥ B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS IPYTUX JIIOJICH, IPOSIBIISTh YBAKUTEIHHOE OTHOIIIEHHE K COOCCETHUKY H
B KOppEKTHOU (opMe GOpMyITUPOBATH CBOU BO3PAKEHHS;
Pa3BEPHYTO W JIOTHYHO U3JIATaTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAHUEM SI3IKOBBIX CPEJICTB.
2) COBMECTHAsI 1eATeIbHOCTD:
MOHUMATh U UCTIOJIL30BATh MPEUMYIIIECTBA KOMaHIHOW Y MHIMBH/yaTbHOW PabOThI IIPH PEIICHUH OUOJIOTHUYECKON TPOOIIeMbl, 000CHOBBIBATH HEOOX OJTAMOCTh
MPUMEHEHUS TPYNIOBBIX (JOPM B3aUMOJICHCTBUS IPH PELICHUH Yy4eOHOH 3a1aun;
BBIOMpATHh TEMATHKY U METOABI COBMECTHBIX IEHCTBHN C YIETOM OOIINX MHTEPECOB M BO3ZMOKHOCTEN Ka)/I0TO WICHA KOJJICKTHBA;



IPUHUMATH LIE€IM COBMECTHOMN JESTEIbHOCTH, OPIaHU30BbIBATh U KOOPIAUHUPOBATh ACUCTBUS MO €€ NOCTI)KEHHUIO: COCTAaBIIATh IUIAH JEMCTBUM, pacnpenessiTh
poiM ¢ y4€TOM MHEHUI yUYaCTHUKOB, 00CYXIaTh PE3yIbTaThl COBMECTHON paboThI;
OLIEHMBATH KAYECTBO CBOETO BKJIA/Ia M KaXKJIOTO yYacTHHKA KOMaH bl B OOLIMIA Pe3yabTaT MO pa3pabOTaHHBIM KPHTEPUSIM;
MpeajaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJIEU C MMO3UIMHM HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHYECKOW 3HAYMMOCTH;
OCYIECTBIISTH O3UTUBHOE CTPATETMUECKOE OBEACHUE B PA3IIMUHBIX CUTYALUAX, IPOSBIATH TBOPUECTBO H BOOOpaskeHHE, ObITh MHUIIMATUBHBIM.
OsJajgeHue yHHBEPCAJILHBIMU PEryIsTHBHBIMHU IeHCTBUSIMU:
1) camoopranuzamnus:
HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIS BBISBICHUS MPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaLVX;
BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKHY B CBOUX JICHCTBUAX M IIOCTYIIKAX I10 OTHOLIEHHUIO K KMBOH IPUPOJE, CBOEMY
3I0POBBIO U 3I0POBBIO OKPYKAIOILUX;
CaMOCTOATCIIbHO OCYHICCTBIIATL MMO3HABATCIIbHYIO ACATCIIbHOCTDL, BBIABJIATDH HpO6J'ICMI)I, CTaBUTh U (I)OpMyJII/IpOBaTL COOCTBEHHBIE 3aJa4yu B O6pa3OBaTCJII)HOI>'I
JESITeNbHOCTH U )KU3HEHHBIX CUTYALMSIX;
CaMOCTOSITEIBHO COCTABIIATH IJIaH PELICHUS MPOOJIEMBI ¢ YIETOM NUMEIOIIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U NPEANIOUTECHU;
JlaBaTh OLCHKY HOBBIM CHTYaIHsIM;
pacimpATh paMKH y4eOHOTo peIMeTa Ha OCHOBE JIMYHBIX MPEANIOYTEHU;
JieNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEILICHNUE;
OLIEHUBATh NPUOOPETEHHBIN OTIBIT;
CI0COOCTBOBAThH (POPMUPOBAHUIO U MIPOSBICHHUIO IUPOKON 3PYAULIMH B Pa3HBIX 001aCTAX 3HAHUIL, TOCTOSIHHO MOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIN
YPOBEHbB.
2) CAMOKOHTPOJIb:
JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B AEATEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB LIEIISIM;
BJI1a€Th HaBbIKAMU MMO3HABaTEJILHOM pe(bHeKCI/II/I KakK OCO3HaHHA COBEPHIACMBIX ,Z[eI\/'ICTBI/II‘/II U MBICIIUTCIIBHBIX IMPOLCCCOB, UX PE3YJILTATOB U OCHOBaHHﬁ,
WCTIONIB30BaTh NPUEMBI pedIEKCUH 1151 OLICHKH CUTYalluH, BEIOOpa BEPHOTO PELICHNUS;
YMETH OLICHMUBATh PUCKU U CBOCBPEMCHHO ITPUHUMATL PCHICHUSA 110 UX CHUIKCHHIO,
IIPUHUMATbL MOTHBBL U apT'yYMEHTHI APYTHUX IIPU aHATIN3E PE3YIbTATOB NE€ATEILHOCTH;
3) npuHsiTHE Ce0s U IPYTUX:
MPUHUMATE ce0sl, MOHUMAast CBOU HEJJOCTATKU M JOCTOMHCTBA;
MPUHUMATH MOTHBBI U apIYMEHTBI APYTHX MPH aHAJIN3€ PE3YIIbTATOB ACATEILHOCTH;
HPU3HABATh CBOE MPABO U MPABO APYTUX HA OMINOKH;
pa3BHUBaTh CHOCOOHOCTH MOHUMATh MHP C ITO3UIIUH JIPYTOT0 YeJIOBeKa.



INPEJMETHBIE PE3YJIBTATbBI
[IpeamerHsbie pe3ynbTaThl ocBoeHMs mporpaMmmbl COO mo Ouonoruu Ha 6a30BOM YpOBHE BKITIOUAIOT crieluduiyeckue s yueOHOro npeaMeTa « buomaorusn»

Hay4HbIE 3HAHUSI, YMEHUS U CIIOCOOBI EWCTBHIA 110 OCBOSHHIO, HHTEPIIPETAMU U PEO0Pa30BaHUIO 3HAHUH, BUIBI ACATEILHOCTH 110 TOJyYSHHUIO HOBOTO 3HAHUS
U IPUMEHEHHIO 3HAaHUH B Pa3IMYHbIX YIEOHBIX CUTYalUsX, & TAKKE B PeaJIbHBIX KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX ¢ Onosoruei. B nporpamme npenmeTHsle
pe3ysabTaThl IPEACTaBIEHBI 110 ToJaM 00yUYeHHsI.

IIpenmeTrHbIe pe3ynbTaThl OCBOCHUS yueOHOTO Npeamera «buonorus» ¢ 10 knacce nOIKHbBI OTPaKaTh:
c(OpPMHUPOBAHHOCTD 3HAHUI O MECTE U POJIM OMOJIOTHHU B CUCTEME HayYHOT'O 3HaHUsI ECTECTBEHHBIX HaYK, B ()OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTHHBI MUpa ¥ HAYYHOTO MHPOBO33PEHUS, O BKJIAJC POCCUHCKUX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOIOTHH, PYHKIIMOHAILHON TPaMOTHOCTH
YeJloBeKa /s pelIeHUs )KU3HEHHBIX 3aj1a4;
YMEHHE PACKpBIBAaTh COAEP)KaHNE OMOJOIMYECKUX TEPMHUHOB U MOHSATHM: JKU3HB, KIETKA, OPraHu3M, MeTaboIn3M (0OMEH BELIECTB U NPEBPAILEHUE 3HEPIHHN),
roMeocTa3 (CaMOperyJsilus), ypoBHEBas OpTraHM3alUs JKMBBIX CHCTEM, CaMOBOCIIPOM3BEJEHHE (PENpOayKIHs), HAcleACTBEHHOCTb, H3MEHUYUBOCTh, POCT U
pa3BUTHE;
YMEHHUE U3JIarath OMOJIOTHYECKUE TEOPHH (KIETOYHAsl, XPOMOCOMHAs, MyTallMOHHAS, [IEHTPalbHAs JOTMa MOJIEKYJIIpHO# Onosnorun), 3akous! (I'. Mennens, T.
Moprana, H. 1. BapunoBa) u y4yenus (0 mEHTpax MHOTOoOpasusi M MPOUCXOXKACHUS KyIbTypHBIX pacteHuii H. M. BaBuioma), ompenensTs TpaHUIBI WX
MIPUMEHUMOCTH K KUBBIM CHCTEMaM;
YMCEHUC BJIaICTh MCTOAAMH HAYYHOT'O IMO3HAHUA B OHOJIOTHH: H&6J’IIOI[CHI/IC " OIMHMCAaHUEC KUBBIX CUCTEM, ITPOLICCCOB U HBHCHI/Iﬁ, opranusanysa U NpoBCICHUC
OMOJIOTUYECKOTO JKCIIEPUMEHTA, BBIABIKCHWE THUIOTE3bl, BBIIBICHHE 3aBHUCUMOCTH MEXIY HCCICIYEMBIMH BEJIMYMHAMHU, OOBSCHEHHE IOJyYEHHBIX
pe3yNbTaTOB, UCTIOIB30BAHHBIX HAYUHBIX TOHITHI, TEOPHUN U 3aKOHOB, YMEHHUE JIENaTh BEIBOJBI HA OCHOBAHWY MOIYYE€HHBIX PE3y/IbTaTOB;
YMCHHUE BBIACIIATL CYIICCTBCHHBIC IMPU3HAKKW BUPYCOB, KJICTOK IMPOKAPHUOT M IYKApPUOT, OAHOKJICTOUHBIX W MHOI'OKJICTOYHBIX OpPraHHU3MOB, OCOOCHHOCTH
nporeccoB: 0OMeHa BEIIECTB U MPEBPAIICHUS SHEPTHU B KJIETKE, POTOCUHTE3a, IIIACTHUECKOT0 U SHEPreTHUECKOro oOMeHa, XeMOCHHTE3a, MUTO03a, Meio03a,
OIIOAOTBOPEHUS], PA3MHOKEHHS, HHANBHIYAIBHOTO PAa3BUTHsI OpraHu3Ma (OHTOreHe3);
YMCHHUE NPUMCHATH IOJYUYCHHBIC 3HAHUA IJIA 00BACHEHHUS OHOJIOrMYECKUX IIpoueccCCoB 1 HBHGHI/Iﬁ, JJId IPUHATUA NPAKTUYCCKUX peHIeHI/Iﬁ B HOBCGI[HGBHOﬁ
KHU3HH C 1IeTIbI0 00ecTieueHus] 6e30MacHOCTH CBOETO 3JI0POBbS M 370POBbS OKPYKAIOIIUX JF0/IeH, COOIIIOJICHUSI HOPM TPAaMOTHOTO TIOBE/ICHUS B OKPY KAIOIIEH
MPUPOJHON Cpejle, TMOHUMaHWE HEOOXOAUMOCTH HCIOJb30BaHMUS JOCTHIKCHUH COBPEMEHHON OHOJIOTMM M OMOTEXHOJIOTUH IS  PaIlMOHAIBHOIO
MIPUPOIOTIOIH30BAHNS;
YMEHHE pelIaTh JJIEMEHTapHbIE TeHETUYECKHE 3aa4l Ha MOHO- M JUTHOPHUIHOE CKPELIMBAaHUE, CLEINICHHOE HACJIEA0BAaHUE, COCTABIISTh CXeMbl MOHOIHOPUIHOTO
CKpCIIBaHuA IJIA IMPEACKAa3aHUA HACICAOBAHUA ITPU3HAKOB Y OPTaHNU3MOB,
YMEHHE BBINOIHATH Ja00OpaToOpHBIE U MIPAKTHIECKUE padoThl, COOJIOAATh IpaBuia Ipu paboTe ¢ y4eOHBIM U 1JaOOpaTOPHBIM 000PYAOBaHHUEM;
YMEHHUE KPUTUYCCKU OLICHMBATHL U UHTCPIIPETUPOBATH HHq)OpMaI_IHIO OHMOJIOTMYECKOTO COACPpIKaHW, BKIIOYAIOMIYIO TMCEBAOHAYYHBIC 3HAHUA M3 PA3JIMYHBIX
HCTOYHUKOB (CpeacTBa MacCOBON MH(OPMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHabl), STHIECKUE aCIIEKThl COBPEMEHHBIX MCCIIEOBAHUM B OMOIOTHH, MEIULINHE,
OHOTEXHOJIOTHH;
YMEHHE cO037aBaTh COOCTBEHHBIC NMHCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas Ouojorndeckyro MHGOPMAIUIO U3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO
WCTIOJIb30BaTh MOHATHHHBIN armapaTt OUOIOTHH.



[IpenMeTHBIE pe3ysbTaThl OCBOCHHS yueOHOTO npeameta «buosnorus» ¢ 11 knacce NOIKHBI OTPaXKaTh:
c(OPMHPOBAHHOCTb 3HAHUI O MECTE U POJIH OMOJIOTHU B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (JOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON
KapTHHBI MHpa ¥ HAYYHOTO MHPOBO33PEHUS, O BKJIAJIC POCCUHCKUX H 3apyOSKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OHOJIOTUH, (PYHKIIMOHATLHON TPaMOTHOCTH
YeNoBeKa JIIsl pelieHHs )KU3HEHHBIX 3a/1a4;
YMEHHE PACKpbIBaTh COJCpKaHHE OMOJOTMYECKUX TEPMUHOB W TOHSTHUIL: BHJ, MOIMYJISLHUS, TeHO(POH, SBOJIOLUS, IBIKYIINE CHIIbI ((PaKTOPhI) IBOJIOLUH,
MPUCTIOCOOJICHHOCTh OPTaHWU3MOB, BUJI000pa30BaHUE, SKOJNOTHYECKHE (AKTOPBI, 3KOCHCTEMa, MPOMYLIEHTHI, KOHCYMEHTBI, PEIYIEHTHI, HEHH MUTAHUS,
AKOJIOTHYECKas THpaMuIa, OMOTeoIIeHO3, Onocdepa;
YMEHHE U3J1arath OMOJOrH4ecKre Teopuu (3BoitononHas reopus Y. /lapBuHa, CHHTETHYECKas TEOPHsI DBOJTIOIIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO
cxozactea K. M. bapa, yepenoBanus raBHBIX HanpaBieHwid u myTeit aBomroru A. H. CeBeprioBa, yuenus o onocdepe B. 1. Bepraackoro), onpenessiTe TPaHHIIBI
WX IPUMEHUMOCTH K KHUBBIM CHCTEMaM;
YMCHUC BJIaJICTh MCTOAAMH HAYYHOT'O IMO3HAHUA B 6I/IOHOI‘I/II/IZ Ha6J'IIOI[CHI/IC " OIMHMCAaHUEC KUBBIX CUCTEM, IIPOLICCCOB 1 HBHCHI/II\/'I, opranusanus U MMpoOBCIACHUC
6I/IOHOI‘I/ILICCKOI‘O OKCIICPpUMCHTA, BBIABWIKCHUC THUIIOTE3bI, BBIABJICHHUEC 3aBUCHUMOCTH MCKAY HUCCICAYEMBIMU BCIWYHWHAMU, O6'I)SICH€HI/IC IMMOJTYYCHHBIX
PE3YIbTATOB, UCITIOJIB30BAHHBIX HAYYHBIX HOHSITI/II‘/'I, TeOpI/Iﬁ 1 3aKOHOB, YMCHUEC ACJIaTh BbIBOALI HA OCHOBAHUU ITOJIYYCHHBIX PE3YJILTATOB,
YMEHHUE BBIJCIATh CYIICCTBCHHBIC IPHU3HAKH CTPOCHUS OHOJIOTUYECKUX OOBEKTOB: BHJOB, MOMYJSIMNA, TPOMYIECHTOB, KOHCYMEHTOB, DEIYIICHTOB,
OMOTeOLIEHO30B M JKOCHUCTEM, OCOOCHHOCTH TPOILIECCOB: HACIEACTBEHHONW M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpA, BHI000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpraHusmoB, ,H€I>'ICTBI/IH 3KOJIOTHYECKUX q)aKTOpOB Ha OpraHu3Mbl, IMEPEHOCA BCIICCTB M IIOTOKA SHEPIrUM B 3KOCHUCTEMAX, aHTPOIIOICHHBIX W3MEHEHUMN B
HKOCHUCTEMaX CBOCH MECTHOCTH, KPyTrOBOPOTa BEIIECTB U OMOTCOXMMHUUECKUX IIMKIIOB B Oruocdepe;
YMEHHUE MPUMEHATH MONyYCHHbIC 3HAHUS JUIsl OOBSCHEHUS] OMOJOTMYECKHUX MPOIECCOB U SIBICHHUM, JIUIsI PHHATHS MPAKTHYSCKUX PEIICHUNA B MOBCEIHEBHON
KHU3HH C 1eThI0 00eCTeYeHUs] 0E30MaCHOCTH CBOCTO 3I0POBbS U 370POBbS OKPYKAIOIIUX JIFO/IeH, COOJIIOJICHUSI HOPM TPAMOTHOTO TIOBE/ICHUS B OKPYXKAOIICH
MPUPOIHOM cpeie, TOHUMAaHKE HEOOXOJUMOCTH HCTIONb30BAHUS JOCTHIKEHUH COBPEMEHHOI OHOJIOTHY [T PAIIHOHATLHOTO MPUPOIOTIOIh30BaAHHUS,
yYMEHHE peliaTh 3JIeMeHTapHbIC OMOJOTHYECKHE 3a/IauH, COCTABIISATH CXEMbI IIEPEHOCA BEUIECTB U SHEPTUH B 9KOCUCTEMaX (1€ MUTaHuU);
YMEHHE BBITOHATH 1a00paTOpHBIE M MTPAKTHIECKUE padoThI, COOIIOIATh MPaBHila MpU paboTe ¢ Y4eOHBIM U TaOOpaTOPHBIM 000PYAOBaHHEM;
YMEHHE KPUTUYECKU OICHUBATh U MHTEPIPETHPOBATh WH(POPMAIHIO OHOJIOTHUECKOTO COJEPMAHMUS, BKIFOUAIONIYIO MCEBAOHAYYHBIC 3HAHUS U3 Pa3IMUYHBIX
HMCTOYHHUKOB (CpEJICTBA MacCOBOM MH(OPMAIIUH, HAYYHO-TIOMYJIIPHBIE MaTePHAIIbI), PACCMATPUBATh TJI00AIBHBIC IKOJIOIMUYECKUE MPOOIEMBI COBPEMEHHOCTH,
(hopMHPOBaTH MO0 OTHOIICHUIO K HUIM COOCTBEHHYIO MO3HIINIO;
YMEHHE CO0371aBaTh COOCTBCHHBbIC MHChMEHHBIC W YCTHBIE COOOIICHHs, 0000Imas OWOJIOrnyeckyr0 MH(GOPMANHUIO W3 HECKOJIBKUX HCTOYHUKOB, T'PAMOTHO
UCIIONIb30BaTh TIOHATUIHHBIN anmapaTt OHOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJTIACC
KognyecTBO 4acoB DJ1eKTPOHHBIE
(uudposbie)
Ne i/ HaumeHoBaHMe pa3aesioB M TeM MPOTrPaMMbl Beero KOﬁHTpO.]I])HI)Ie HpﬁaKanecm{e 06PA30BATEBHBIE
padoThI padoThI pecypei
bu6nmoreka IJOK
! buostorus Kak Hayxa 4 05 https://m.edsoo.ru/7f41c292
2 JKuBBIEC CHCTEMBI M HX OpPTaHHU3AITUS 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
. bubnuoreka [JOK
3 XUMHYECKHI COCTaB U CTPOSHUE KIETKH 15 1 1 https://m.eds00.ru/7f41c292
bubmuoreka LIOK
4 PKH3HEEATENLHOCTS KICTKH 13 . https://m.edsoo.ru/7f41c292
5 PazMHOXeHHE U HHOUBUYATBHOE Pa3BUTHE 9 1 bubnmorexa [IOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTD B M3MEHYHUBOCTD 20 1 15 Bu6nmoreka IJOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuust opranu3MoB. OCHOBBI 6 bubmmorexa [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 4
11 KJIACC
KosnuecTBO yacon DJIeKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (uudpossbie)
Ne n/nn ——— Beero Ko;Tpo.m,Hme HpﬁalcTnlleche 06pa3oBaTebHbIe
padoThI padoThl pecypet
bubmmoreka [JOK
1 IBomonHonHas GronorHi 21 1 https://m.edsoo.ru/7f41cc74
bu6nmoreka IJOK
2 BosHukHOBeHME U pa3BUTHE )KU3HU Ha 3eMiie 18 1 0.5 https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl 1 OKpYIKaroIias cpeaa 7 1 bubmorexa LIOK
p Py Hast cpel https://m.edsoo.ru/7f41cc74
butmmoreka [IOK
4 Coo0111ecTBa ¥ DKOJIOTHYECKHE CUCTEMBI 22 1 https://m.edso0o.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2.5
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KonuuyecTBo yacoB Jlara DJIeKTPOHHbIe U (POBbIE
Ne n/m Tema ypoxka Kontpoabnsie  IIpakTuyeckue odpa3oBaTebHbIE
Bcero U3y4YeHHs
padoThI padoThI pecypchl
buonorus B cucreme Hayk. CBo¥CTBa bubamorera LOK
1 KHBOLO Yy 2 05.09.2023 https://m.edso00.ru/863e6122
06.09.2023 https://m.eds00.ru/863e632a
Merto bl NO3HAHUS )KUBOM TPUPOIBI.
2 IIpakTudeckas padora Ne 1 5 05 bubmmoreka [HOK
«McnosIp30BaHUe Pa3IUUHBIX METOJIOB ' 12.09.2023 https://m.eds00.ru/863e6122
NPY U3YYEHUH OHOIOTHYECKUX OOBEKTOBY 13.09.2023
3 buonoruyeckue cucteMsl, NpOLECCH U UX 1 19.09.2023 bubnunoreka LIOK
U3y4eHHE https://m.eds00.ru/863e6564
20.09.2023
4 XuMudeckuii coctaB KieTku. Boma n 3 bubnunoreka IJOK
MHHEpAIBHbIE CONH 26.09.2023 https://m.edso0.ru/863e674e
27.09.2023
03.10.2023 bubnuotexa [JOK
5 benku. CoctaB u cTpoeHnEe OEITKOB 2 01102023 https://m.eds00.ru/863e6b72
DepMeHTH — OHOJIOTUYECKHE
6 T syaenme varammseen 1 05 Bu6mmorexa LIOK
AKTHBHOCTH (bepMEHTOB (Ha TIpUMEpe 10.10.2023 https://m.eds00.ru/863e6b72
aMHUJIa3bl WIH KaTajiasbl)»
11.10.2023 bubamnoreka [HOK
! Yraesopel. Jume! 2 17.10.2023 https://m.eds00.ru/863e6870
24.10.2023 bubmuoreka [IOK
8 Hyxnieunoseie kuciorst. AT 1 https://m.edso0.ru/863e6d5c
9 O060061eHrE 10 Teme "XUMHUUYECKUI 1 1 25.10.2023 bu6mmoreka IJOK
cocTaB KJIeTKH" https://m.edso0.ru/863e6e88
Hcropust 1 METOJTbI U3YYCHUS KICTKH.
10 Kierounas teopust. Knerka kax 2 07.11.2023
IEJIOCTHAS KUBAsI CHCTEMA 08.11.2023



https://m.edsoo.ru/863e6122
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CrpoeHue 3yKapuOTHUECKON KIIETKH.
Jlaboparopnas padota Ne 2 «M3ydeHue

cThoe TOK DACTOHI o 14.11.2023 bubmmoreka [JOK
11 r;i 60}:/1; g;IKTTe;an)Z HT)HHBI:IIE;(;)KOI/E(OT;:/IX;IEI 0.5 15.11.2023 https://m.edso0.ru/863e6ff0
FOTOBHIX MUKPONENApATAX H HX 21112023 https://m.eds00.ru/863e716¢
OIHCAHHUE 22.11.2023
12 OOMeH BelecTB WA METa00IN3M 28.11.2023 ﬁgggﬁ:;i%ié‘}gﬁls 63e766C
A1, bubmmoreka [JOK
13 ®doTocuHTE3. XEMOCUHTE3 29.11.2023 )
05.12.2023 https://m.eds00.ru/863e7c98
14 SuepreTHIecKuit o6MeH 06.12.2023 bubmunorexa LIOK
12 12 2093 https://m.edso0.ru/863e7aae
13.12.2023 butmoreka [IOK
15 Kontponeras padora https://m.edso0.ru/863e7dc4
19.12.2023
20.12.2023
16 Peaknust MaTpuyHOTO CHHTE3A. 26.12.2023 Bu6mmoreka [IOK
Tpancnsus — OuocuHTE3 GENKa 27.12.2023 https://m.edso0.ru/863e796e
09.01.2024
17 HexkneTounsle popMBbI )KU3HH — BUPYCHI 10.01.2024 ﬁ{;@]?/omza HOK/S 636796
16.01.2024 pS://m.eds00.ru e €
17.01.2024 butmmoreka [IOK
18 ®DopMbI Pa3MHOKECHHS OPTraHU3MOB https://m.eds00.ru/8637540
JKu3HeHHBIN UK KIIETKH. JleneHue
knetkn. Muto3. Jlabopatoprast pabota Ne Bu6mmoreka [TOK
19 3 «HabmoeHrne MUTO3a B KITETKaxX 0.5 23.01.2024 https://m.edso0.ru/863e81b6
KOHYHKA KOPEIIIKa JTyKa Ha TOTOBBIX 24.01.2024 https://m.edso0.ru/863e831e
MUKPOTpEnapaTaxj»
> 30.01.2024 bubamnoreka [HOK
20 Metios 31.01.2024 https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U pa3BUTHE TTOJTOBBIX
kieTok. OmionorBopenue. Jlabopatopras
06.02.2024 bu6nmoreka IJOK
21 pabora Ne 4 «3yueHne cTpoeHUs 0.5 07.02.2024 https://m.eds00.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX 13.02.2024

MHUKpPONpenapaTax
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bubmmoreka [IOK

22 WunuBuayansHOe pa3BUTHE OPTaHU3MOB
B P P 14022024 hitps://m.eds00.ru/863e8436

23 I'eneTnka — Hayka 0 HACIEACTBEHHOCTH Bu6mmoreka LIOK
¥ I3MCHYHBOCTH 20.02.2024 https://m.eds00.ru/863e86f2
3 21.02.2024

AKOHOMEPHOCTH HACJIEIOBAHUS 27.02.2024
24 HpI/ISHaKOII: MOHOFI/I6pI/II;[HOC 28.02.2024 bubmmorexa LIOK
i https://m.eds00.ru/863e8878
CKpCIIUBAHUEC

o5 HuruGpuaHoe ckpemuBaHue. 3aKOH 82.82.2833 bubmmoreka [HOK
HE3aBUCHMOT0 HACJICIOBAHHSI IPH3HAKOB 15103 2094 https://m.eds00.ru/863e89a4
CreruieHHOE HacIe0BaHUE IPU3HAKOB.

Jlaboparophas padota Ne 5 «M3yueHue

26 PE3yIbTaTOB MOHOTHOPHIHOTO U 05 13-83-2823 bub6anoreka LIOK
JTMTHOPUIHOTO CKPEIIUBAHUS Y ' 20.03.2024 https://m.eds00.ru/863e8c60
JIp030(hHITBI Ha TOTOBBIX
MHKpOIpenapaTax»

27 I'eneTnka nmona. HacnegoBanue 02.04.2024 Bubnmnorexa [JOK
NPU3HAKOB, CIIETUICHHBIX C MTOJIOM 03.04.2024 https://m.edso0.ru/863e8c60
W3menunBocTh. HenaciencrenHas
U3MEHYMBOCTh. JlJaboparopHas padora No

8 6. 3yyenne MoanuKaIMOHHOM 05 09.04.2024 EI/I6JIII/IOTeKa LHOK
HU3MEHYHUBOCTH, MOCTPOCHHE 10.04.2024 https://m.edso0.ru/863e8efe
BapUALMOHHOTO Psifia M BapUAIIMOHHOM
KPHUBOW»

HaceictBeHHAs! H3MEHUHUBOCTb. 18-82-2832

29 JlabopaTopHas pabota Ne 7. «AnHanu3 05 16.04.2024 bu6imoreka I[IOK
MyTalMid y APO30(UIIEI HA TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHKpOIpernapaTax»

30 TI'enetuka yenopeka 17.04.2024 bubmorexa HOK

23.04.2024 https://m.eds00.ru/863e8d78

31 O0606mieHune o teme «HacnencTBeHHOCTh 24.04.2024
Y U3MEHYHUBOCTh OPTaHM3MOB)

07.05.2024 bubmmoreka [[OK

32 Cenexuus Kak HayKa U IpoIiecc

https://m.edso0.ru/863e9214
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33 MeTonp! ¥ TOCTHIKEHHS CEJIEKIIUNA 5 08.05.2024 bubmmoreka [JOK
pacTEeHHH U XKUBOTHBIX 14.05.2024 https://m.eds00.ru/863e9214
34 buorexnonorus kak orpacipb 5 15.05.2024 bubaunoreka [JOK
IPOU3BOJICTBA 21.05.2024 https://m.edso00.ru/863e9336
. 22.05.2024
PesepBHBIit ypok 1
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo yacoB

JlaTa

DJIeKTPOHHbIe U (POBbIE

Ne i/t Tema Ypoka Beero KO]—[TpO_]‘[])H])]e HpaKanec]cne u3ydenus 06pa30BaTeJ1]>H]>Ie
padoThI padoThI pecypchbl
1 DBOIONHS ¥ METOABI €€ H3YIeHHUS 2 05.09.2023 bubmorexa LHOK
06.09.2023 https://m.edso0o.ru/863ea20e
12.09.2023
2 Ucropus pazsutus npeacTaBieHuit 0o 3 bubmmoreka [HOK
BOITIOIHH 13.09.2023 https://m.eds00.ru/863e9570
19.09.2023
3 MHKposBoTOLHS 2 20.09.2023 butmmoreka [IOK
26.09.2023 https://m.edsoo.ru/863e9cle
Kputepuu Buna. [omynsius kak
JIIEMEHTAPHAS CTUHHIIA BUIA U
4 sBostoniuu. JlaGoparopHas pabora Ne 1 3 0.5 21.09.2023 EH6H,HOTCKa LIOK
03.10.2023 https://m.eds00.ru/863e99c6
«CpaBHEHUE BUIOB 110
MOPGHOJIOTHYECKOMY KPUTEPHUIO» 04.10.2023
5 JIBHIKYIIIHE CHITBI (3JIEMEHTAPHBIE 3 10.10.2023 bubmmoreka [JOK
AKTOPBI) ABOJIIOLINN 11.10.2023 psS://m.edsoo0.ru evdaa:
P https://m.ed /863e9dad
17.10.2023
6 EctectBennsiit 0100p U ero hopmMbl 2 18.10.2023 ﬁtptl6ﬂ,7/0TeKda HOK/863 9ed0
24.10.2023 [PS://M.eds00.ru eve
Pe3ynbTaThl 3BOJIIOIMK:
MIPUCIIOCOOJIGHHOCTh OPTaHU3MOB U
7 BHU000pa3zoBanue. JlaboparopHas padota 3 05 05 10,2023 bubmuoteka ITOK
Ne 2 «Onucanue IpuUcIioco0IEHHOCTH ' " https://m.edso0.ru/863e9fde
P
OpraHu3Ma u e€ OTHOCHUTEIILHOTO 07.11.2023
XapaxkTepa» 08.11.2023
8 HampapneHus u myT MaKpO3BOIIOLIUU 2 14.11.2023 BH6H_HOTeKa LIOK
15112023 https://m.eds00.ru/863e9cle
9 HeobpaTumocTs 3BosIIOLIMN 1 21.11.2023
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10 WcTopus xu3Hu Ha 3emiie U METONbI €€ 22.11.2023
U3YHCHIT 28.11.2023
I'unoTespl MPOUCXOXKICHUS )KU3HHU Ha 29.11.2023 bubmmoreka [HOK
1 3emie https://m.eds0o.ru/863ea5a6
05.12.2023 S— :
06.12.2023
12 PazBuTHe xu3HM Ha 3eMITe TI0 dpaM U bubmoreka [{OK
TIeproIaM 12.12.2023 https://m.eds00.ru/863ea6he
13.12.2023
OCHOBHBIE 3TaIbI 3BOJIFOIIMH
ACTUTENTLHOTO M YKHBOTHOTO MUpA.
p p bubnuorexa LIOK
13 [IpakTuaeckas padora Ne 1 «/3yueHue 0.5 )
> 19.12.2023 https://m.edso00.ru/863ea8bc
HCKONAeMBIX OCTaTKOB PACTCHHH U 12
JKUBOTHBIX B KOJUICKIIUAX» 20.12.2023
CoBpeMeHHas cucTeMa OpraHuYeCcKOro 26.12.2023 bubaunoreka [HOK
14 .
MHpa https://m.edso0.ru/863ea48e
15 O600meHue 1o TeMe «Bo3HUKHOBEHHE U 27.12.2023 bubnuorexa LIOK
pa3BUTHE )KU3HU HA 3eMIIe» https://m.edsoo.ru/863eac2c
16 DBOJTIONHS Y€JI0BEKa (AaHTPOTIOTEHE?) 09.01.2024 bubamorexa LOK
p 10.01.2024 https://m.edsoo.ru/863ead44
17 JBwxkyiue cuiibl ((hakTops) 16.01.2024
aHTPOIOTeHe3a
17.01.2024 butmmoreka [IOK
18 OCHOBHBIE CTAJTUU IBOJIOINH YEIOBEKA )
23.01.2024 https://m.edso00.ru/863eaea2
19 YesoBeveckue pachl U MPUPOTHBIE 24.01.2024
aJlanTalyy YeloBeKa
30.01.2024
20 OKoJorus Kak Hayka
Cpenpl 00UTaHUS U SKOJIOTHYECKUE 31.01.2024 butmmoreka [IOK
21 _
(akTopbI https://m.edsoo.ru/863eafec
Aobuoruueckue Bhakropsl. JlabopaTopHas 06.02.2024
¢ P PATOp bubnmnoreka [HOK
22 pabota Ne 3. «Mopddosoruueckue 0.5 07.02.2024

0CcOOEHHOCTH PAaCTeHHUI U3 Pa3HBIX MECT

13.02.2024

https://m.edso0.ru/863eb10e
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https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

obutanust». JlJaboparopras padora Ne 4,

«BnusHue ceera Ha POCT U Pa3BUTHUC
YEPCHKOB KOJICYCa»

23 BuoTuuccKue GakTops! 14.02.2024 bubmmoreka [{OK
P https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nomynsuu. [Ipaktuyeckas padorta Ne 2
24 N . 0.5
«IToacY€T MIOTHOCTH NOMYISAUHI pa3HbIX 20.02.2024
BUJIOB PaCTEHUI» 21.02.2024
27.02.2024
25 Coo0riecTBa OpraHu3MOB — OHOIICHO3 bubmorexa LOK
P 28.02.2024 https://m.eds00.ru/863eb46a
05.03.2024
06.03.2024 Bbubanoreka [JOK
26 OKOJIOTHYECKHE CHCTEMBI (3KOCHUCTEMBI) ]
12.03.2024 https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKA3aTEIH YIKOCUCTEMBI. 13.03.2024
27 Okonoruueckre nupamuabsl. CBoHcTBa bubmorexa LHOK
‘ 19.03.2024 https://m.eds00.ru/863eb5fa
skocucteM. CyKkieccus 20.03.2024
02.04.2024
28 [IpuponHbIe SKOCUCTEMBI
03.04.2024
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
09.04.2024
30 buocdepa — rnobanbHas 3xocucTeMa bub6imoreka [IOK
3emmn 10.04.2024 https://m.eds00.ru/863ebb5e
16.04.2024
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 17.04.2024 bubnuotexa [IOK
ouochepb https://m.edso0.ru/863ebd16
32 YenoseuecTBo B Ouochepe 3emin 23.04.2024
24.04.2024
33 Cocy1iecTBOBaHHE IPUPOJIBI U 07.05.2024 bubamnoreka [HOK
YeJIoBeueCcTBa 08.05.2024 https://m.edsoo.ru/863ebale
34 I'mobasbHbIE KOJIOTHUSCKUE MPOOIeMbI 14.05.2024

15.05.2024



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

35 O0606111eHrEe TEMBI «Co001IecTBa U 1 21.05.2024
3KOJIOTHYECCKUEC CUCTCMBD)»
36 PesepBHBIii ypok 1 22.05.2024
OBIIEE KOJIMYECTBO YACOB I10 68 25

I[MPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10-11 knacc/ [Maceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /Ilox pen. Ilaceunnka B.B., Akimoneproe obuiectBo «M31aTenscTBo
«ITpocaereHue»

METOAWYECKUE MATEPHUAJIBI JJ151 YUUTEJIA

1. [Tonomapesa W.H., Kopuunosa O.A., Cumonoga JI.B. - buonorus. 10 kinacc. Meronuueckoe nocobue.- M., Benrana - 'pad, 2019;
2. I[lonomapesa 1.H., Kopuunosa O.A., CumonoBa JI.B. - buonorus. 11 knacc. Meronuueckoe nocobue.- M., Benrana - I'pad, 2019.
3. ITonomapesa M.H. buosnorus. 10 xnacc. Pabouast rerpans. — M.; «Benrana-I'pady.

4. ITonomapesa U.H. buonorus. 11 xnacc. Pabodas terpaas. — M.; «Benrtana-I'pad».

IMNPPOBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

1. «Enunas komnexmwms [udpossix Obpaszosareiaphbix Pecypcosy (http://school-collection.edu.ru/).
. https://resh.edu.ru/subject/5/

. http://ebio.ru/ - DnexrponHsIii yueOHUK «BrOIOTH.

. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kieTok

. http://biokhimija.ru/lekcii-po-biohimii.html - Grnoxumus

. http://evolution2.narod.ru/index.htm - sBomrorus

. http://nrc.edu.ru/est/r4/ - Guonorudeckast KapTHHA MUpa

. http://planete-zemlya.ru/ - Tlnanera 3emis

. http://ecologysite.narod.ru/index.html - sxomorus

2
3
4
5
6
7
8
9
10. http://bio-nica.narod.ru/index.html - 6uonuka
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