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INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTke nmporpamMmbl O OMOJIOTHH TEOPETHUYECKYIO OCHOBY JIJISl OTIPENIEICHUS MOIX0A0B K (POPMHUPOBAHUIO COACPIKAHUS yIeOHOTO
npeameta «buosorusi» coctaBuiau: KoHuentyanbHbie monoxkenus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIENIeH, COIepKaHUsl, Pe3yJbTaTOB
oOyueHus: U TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJIOKEHUSI 00 OOMIMX LEISIX U MPUHIUINAX, XapaKTepU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpefqHero obmiero obpasoBanusi B Poccuiickoit denepanuu, a Takke MOJIOKEHUS O crielupuke OMoIoruu, e€ 3HaYCHUH B
MO3HAHUHU KMBOM TPUPOABI M OOECIEYCHUHU CYIIECTBOBAHMSA YelloOBeuecKoro odOmiectBa. COrjiacHO Ha3BAaHHBIM IOJOXKEHHUSM, OIPEIEICHBI
OCHOBHBIE (DYHKLIMU IPOrpaMMBI 10 OMOJIOTUU U €€ CTPYKTYpa.

[IporpamMma mo Ouonoruu a€T MHpeACTaBlIeHHWE O LeNsIX, 00 oOmiel crpaTeruu OOy4eHMs, BOCIUTAHUS W Pa3BUTUS OOyYarONIMXCs
cpeacTtBaMu yueOHoro npeamera «buosorusy, onpenenser 00s3aTebHOE IPEAMETHOE COJEPKAHUE, €T0 CTPYKTYPY, pacupeesieHHe Mo pa3aeaam
U TeMaM, PEKOMEHJYyEeMYIO IOCJIE0BAaTEIbHOCTh M3YyUY€HUs Y4eOHOro MmaTepuaia ¢ y4€TOM MEXIIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKH 00pa30BaTEeNbHOTO MpoIlecca, BO3PACTHBIX 0COOEHHOCTEH 00yYarOIINXCS.

B nporpamme mo OHOJOTMHM TakXe YYUTHIBAIOTCS TPEeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METalPEAMETHBIM U MPEAMETHBIM
pesyabpTataM oOy4deHHs B (OPMHPOBAHWU OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHON AEATEIBHOCTH/y4eOHBIX ICHCTBUH OOYy4aromuXcs IO
OCBOCHHUIO COJIEPKAHUS OMOIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonoruu (10—-11 xmaccel, 6a30BbIi YpOBEHb) peai30BaH MPUHIIUI MPEEMCTBEHHOCTH B U3yYEHHH OUOJIOTHH, Oaronaps
yeMy B HeW IMpPOCMaTpUBAETCS HAMPABICHHOCTh HA PAa3BUTUE 3HAHWM, CBS3aHHBIX C (DOPMHPOBAHHEM ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHHUS,
LIEHHOCTHBIX OPHUEHTALUI JIMYHOCTH, HKOJIOTUYECKOTO MBILIUICHUS, IPEJICTaBICHUN O 30pOBOM 00pa3ze >KU3HU U OEpEeKHbIM OTHOLIEHUEM K
OKpYy»Karotel nmpupoHoil cpene. [loaromy Hapsny ¢ u3ydyeHueM OOIIeOUOTOTHYECKUX TEOPUM, a TaKkKe 3HAHUU O CTPOCHUHU >KUBBIX CHUCTEM
pPa3HOTO paHTa W CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HUX MPOILIECCOB B MpOrpamMMme IO OWONIOTHU YIEIeHO BHUMaHHE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHWI B MOBCEAHEBHOW KU3HH JJISl PEHICHUS MPUKIATHBIX 3a/1ad, B TOM YHCIe: MPOPHIAKTUKN HACIEICTBEHHBIX 3a00JIeBaHUN
YeJI0BEeKa, MEJUKO-TeHETHUYECKOr0 KOHCYJIbTUPOBaHMs, OOOCHOBAHUS SKOJIOTHYECKU I1€JIeCO00pa3HOTr0 MOBEACHHS B OKPY)KAOLIeH MpUpOAHOIl
cpele, aHallu3a BIMSHUS X03UCTBEHHOM J1€ATENbHOCTH YEJIOBEKA HA COCTOSHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAHU S
K MPUKJIAHON HAMpPaBIEHHOCTH y4eOHOro mpeaMera «bruosiorusy npoaruKTOBaHO HEOOXOIUMOCTBIO 00eCTIeueHUs YCIOBUN IS PEIICHUs] OTHOU
W3 aKTyallbHBIX 3a7a4 IIKOJBLHOTO OHOJIOTMYECKOTrOo 00pa3oBaHusi, KOTOpas Mpennonaraet (HOpMHUpPOBaHHE y OOYYaAIOMIUXCS CIOCOOHOCTU
aJanTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpa.

buonorus Ha ypoBHe cpeaHero ooOiiero odpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OHa oOecrieurnBaeT (OpPMHUPOBAHUE Yy OOyYaroOIIMXCs
Mpe/ICTaBICHU O HAy4YHON KapTHHE MUpA, paclIupseT U o0oOIIaeT 3HaHUSA O KUBOM Npupoje, €€ OTIMYUTENbHBIX MPHU3HAKaX — YPOBHEBOI
OpraHM3alMH U SBOJIOIHH, CO3aET YCIOBUS AJIS: MMO3HAHUS 3aKOHOB )XKMBOW TIPUPOIBI, (popMupoBaHUs (YHKIIMOHATHHONW TPAMOTHOCTH, HABBIKOB
3JI0pPOBOT0 1 6€30I1aCHOTr0 00paza )KU3HU, IKOJIOTMUYECKOT'O MBIIIICHHSI, IEHHOCTHOTO OTHOIIEHUS K )KUBOW MPUPOJIE U YETOBEKY.

Bbonbiioe 3HaueHue OWONIOTHS MMEET TaKKe JI PELICHUS BOCIUTATENIbHBIX M Pa3BUBAIOIIMX 33/a4 CpPeAHEro ooiero oOpa3oBaHMs,
counanu3anuu oOyyaromuxcs. M3ydenue Ouosornn obecrnedrBaeT YCJIOBUS ISl (OPMUPOBAHUS HMHTEIUIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYpPHI, CIIOCOOCTBYET HHTETPAlUH OMOJIOTMYECKMX 3HAHUU C MPEACTABICHUSIMHU W3 JAPYTUX



y4eOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUH U reorpadun. Ha3BaHHbIE OJIOXKEHMS O MpeAHA3HAYeHUU y4eOHoro npenmera «buonorus»
COCTaBHJIM OCHOBY JUISL OTIPE/ICTICHUS IOJX0/10B K OTOOPY U CTPYKTYPUPOBAHUIO €0 CO/CPIKAaHUS, IPEICTABICHHOTO B IIPOrpaMMe Mo OMOIOTHH.

OT10op coxmepkanust yueOHOro mpenmMera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH € MO3ULUH KYJIBTYpOCOOOpPAa3HOTO IMOAXOJa, B
COOTBETCTBUH C KOTOPHIM O00yYaroIuecs AOJKHbI OCBOUTh 3HAHUS U YMEHHUs, 3HAUMMBbIe 1151 (OpMHUPOBaHUS OOLIEH KyIbTYpbl, OIPEIEIAIONIe
aJIeKBaTHOE TOBEJCHUE YEJIOBEKAa B OKpY’KaIOLIeH NpUPOAHOI cpelie, BOCTpeOOBAHHBIE B MOBCEIHEBHOMN JKU3HU U MPAKTUYECKOM JE€STEIbHOCTH.
Ocoboe MecTo B 3TOW CHCTEME 3HAHUH 3aHMMAIOT 3JEMEHTHI COAEP)KaHUs, KOTOPBIE CIyXKaT OCHOBOW i ()OPMHPOBAHUS MPEACTABICHUIN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE MHUpPA U HEHHOCTHBIX OPUEHTALUSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHMU3ALUU OHOIOTHYECKOTO
oOpa3oBaHus.

CrpyKkTypHpoBaHUEe COAEp)KaHUs y4eOHOro marepuaiga B IporpaMMme MO OMOJIOTMH OCYIIECTBIEHO C y4ETOM IPUOPUTETHOrO 3HAYECHUS
3HaHUI 00 OTIMYUTENLHBIX OCOOCHHOCTSAX JKUBOW MPHUPOJBI, O €€ YPOBHEBOM OpraHU3alMM W 3BOJIONHMU. B COOTBETCTBHM C 3TUM B CTPYKType
yuebHoro npenMera «bUOJOTHS» BBIIEICHBI CIENYIOIUME COIepKaTeNnbHble JWHUH: «buonorus kak Hayka. MeToapl HAy4HOTO TO3HAHUSY,
«Knerka kak Ouosormueckas cucrema», «OpraHu3m Kak Ouojoruyeckas cuctema», «CucremMa M MHOroodpasue OpraHMYECKOro MHpay,
«OBOJIIOLIUS KUBOU NPUPOABI», «IKOCUCTEMBI U IIPUCYIIUE UM 3aKOHOMEPHOCTH.

Heas wu3ydenuss ydeOHOro mnpeamera «buomnorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE OOYYAIOUIMMHCS 3HAHUSMH O CTPYKTYpPHO-
(YHKIMOHATHLHON OpraHMU3alMH KUBBIX CHCTEM Pa3HOTO paHra U MPUOOpPETeHHE YMEHUN MCIIONB30BaTh 3TU 3HAHUS JUISl TPAMOTHBIX JACUCTBUH B
OTHOILIEHUU OOBEKTOB JKUBOM NMPUPOJIBI U PELIEHUS Pa3IMYHbIX KU3HEHHBIX IPOOIEeM.

JlocTrkeHue 1enu u3ydeHus yuyeonoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00€CIIEUMBAETCS PELICHUEM CIEIYIOIUX 3a]a4:

OCBOCHHE OOYYAIOUIMMHUCS CHUCTEMbI 3HAHWHA O OMOJOrMYECKHX TEOPHSX, YYEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBHIaX,
CIIy’KallluX OCHOBOM JUIsi (pOpMHpPOBAHUS MPEACTABIECHUN O €CTECTBEHHO-HAy4YHOH KapTHHE MMpa, O METO/aXx HAay4YHOI'O MO3HAHUS, CTPOCHMH,
MHOr000pa3suu U O0COOEHHOCTSX KHMBBIX CHCTEM DPAa3HOTO YPOBHS OpraHHM3alll{, BBIJAIOIIMXCS OTKPBITUSAX U COBPEMEHHBIX MCCIIEOBAHUSAX B
Onoyoruu;

(dbopMupoBaHHe Yy 00y4aroIKXCsl TO3HABATENIbHbBIX, HUHTENIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce aHaJIW3a JAHHBIX O MYTIX
pa3BUTHA B OMOJOTUN HAYYHBIX B3IJISI0B, UIEH U MOIXO0I0B K U3YUYEHUIO KHUBBIX CUCTEM Pa3HOr0 YPOBHS OpraHU3aliy;

CTaHOBJIEHHE y OOydarouuxcsi oOmel KylbTyphl, (YHKIMOHAIBHON IPaMOTHOCTH, PAa3BUTHE YMEHUN OOBACHATH U OLIEHUBATH SIBJICHUS
OKpY>KaloIlero MIpa >KMBOM MPHUPO/Ibl HA OCHOBAHUM 3HAHUH U OIBITA, MOJyYEHHBIX IPU U3y4YEeHUH OMOJIOTUH;

(dbopMHpoBaHHE Yy 00YYaIOIIMUXCS YMEHUNM WUIIOCTPUPOBATh 3HAUEHHE OMOJIOTMYECKUX 3HAHUM B NMPAKTUYECKOW NEATEIbHOCTH YeJIOBEKa,
Pa3BUTHUH COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTHiA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOKHOCTH IO3HAHUS YEIOBEKOM >KMBOM MPUPOJBI, HEOOXOAUMOCTH OEpeKHOr0 OTHOIIEHHUS K HEM,
COOJIIOICHUSI STUYECKUX HOPM IIPH MPOBEAECHUU OMOJIOTHUECKUX MCCIIE0BAHMIA;

OCO3HAaHWE LEHHOCTH OHOJIOTMYECKUX 3HAHWM J[JI MOBBILICHHUS YPOBHS 3KOJOTMYECKOM KYIbTYphl, UIsi (POPMUPOBAHUS HAYYHOTO
MHPOBO33PEHHS;

IpUMEHEHHE MPUOOPETEHHBIX 3HAHUIH U YMEHUHN B MMOBCETHEBHOM )XKU3HM I OLICHKH TOCJIEICTBUN CBOEH NESTEIbHOCTH 110 OTHOLIEHHIO K
OKpYy>Kaloliel cpesie, COOCTBEHHOMY 3/10pOBbI0, 000CHOBaHHUE U COOJIIOICHHE Mep MPOPHUIAKTUKH 3a00J1€BaHHA.



B cucreme cpennero ob6mero oopa3zoBanus «buonorusy», nzydaemas Ha 6a30BOM ypOBHE, SIBIISIETCS 0053aT€IbHBIM yU4eOHBIM TMPEIMETOM,
BXOJISAIIUM B COCTaB MpeIMETHON 001acTu «EcTecTBeHHO-HAYYHBIE IPEAMETH.

s u3ydenus: 6uonornu Ha 0a30BOM YpOBHE cpenHero odmiero obOpa3oBaHus otBoautcs 68 uacoB: B 10 kmacce — 34 daca (1 gac B
Heneno), B 11 kmacce — 34 gaca (1 yac B Heenmo).

Ha 6aze MBOY «Ps16H0-Cno6oackas COILINe2» cornacHo yactu, popMUpPyeMOM yIaCTHUKaMH 00pa30BaTeIbHBIX OTHOIIEHUH B 10 Kitacce
Ha 0a30BOM ypOBHE CpPEIHEro 00IIero oopazoBaHus OTBOAUTCS -68 4acoB (2 yaca B HENEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHH C OOLIECTBEHHBIMHU, TEXHUYECKUMHU U JIPYTMMH €CTECTBEHHBIMH Haykamu, Quiiocodueid, 3TUKOM,
ACTETUKOU U mpaBoM. Posb Guosnoruu B opMUpPOBAHUN COBPEMEHHON HaY4YHOU KapTHHBI Mupa. CucreMa OMOJIOTHYEeCKUX HayK.

Metoapl TO3HAHUS JKUBOW MPHPOIBI (HAOMIOACHUE, OHKCIEPUMEHT, OIMCaHHWe, W3MEpPEeHHe, KiacCH(HKalusi, MOJEIUPOBaHUE,
CTaTUCTUYECKass 00pabOTKa JaHHBIX ).

JdeMmoHcTpanum:

[Toptpetsr: Y. HJapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon nu ®@. Kpuxk.

TaOmuie! u cxeMbl: «MeToIbl TO3HAHUS )KUBON IPUPOJIBI».

JlabGopaTopHble U NpaKTUYecKue padoThbl:

[IpakTuueckas padbora Ne 1. «Vcnonp3oBaHue pa3TUYHBIX METOIOB IIPU U3YUYEHUU OMOJIOTHYECKUX O0OBEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

Kussbie cucteMbl (OMOCHUCTEMBI) KakK MpeAMET U3ydeHus: oronoruu. OTIn4me >KUBBIX CUCTEM OT HEOPTaHUUECKOU MPUPO/IBI.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpaswe. YPOBHU OpraHU3alliid OMOCHCTEM: MOJICKYJSPHBIN, KIETOUYHBIN, TKAHEBBIH, OPraHU3MCHHBIH,
MOMYJISIITHOHHO-BUI0BOM, YKOCUCTEMHBIH (OMOTe01IeHOTHYECKH i), OrochepHbIil.

JdemoncTpanum:

Tabmuie! u cxeMbl: «OCHOBHBIE IPU3HAKH JKU3HU», «YPOBHU OpraHU3aIMH KUBOM PUPOIBI».

Ob6opynoBanue: moaens mosiekyinsl JJTHK.

Tema 3. XuMH4eCcKHil COCTaB U CTPOCHHE KJIECTKH.

XVMMHYECKUH COCTaB KIETKU. XMMHUYECKHUE MIEMEHTBI: MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. BoJia 1 MUHEpalIbHBIE BELLIECTBA.

@OyHKIMH BOJbI U MUHEPAIBbHBIX BELeCTB B KieTke. [loanepkanne ocMoTH4ecKkoro oanaxca.

benku. CoctaB u cTpoeHue OelakoB. AMHMHOKHMCIOTBI — MOHOMepbl OenkoB. He3zameHumMble U 3aMEHHMbIE aMHHOKHCIOTBHI.
AMUHOKUCIIOTHBIM COCTaB. YPOBHH CTPYKTYphl OEIKOBON MOJEKYJbl (IIEpBUYHAS, BTOPUYHAS, TPETHUYHAs M YETBEPTUYHAS CTPYKTYpa).
Xumuueckue cBoicTBa 6enkoB. bruonornueckue GyHKIMM OETKOB.

®depmeHTs — Ouonornyeckue katanm3aTopbl. CTpoeHne (epMeHTa: aKTUBHBIM IIEHTP, CcyOcTparHas crnenupudHocTh. KodepMeHTHI.
Burtamunbl. OTinnuns GepMEeHTOB OT HEOPraHUYECKUX KaTalln3aToOpOB.

VYraeBoasl: MOHOCaxapuasl (TII0K03a, pubo3a U Je30kcuprbo3a), qucaxapuibl (caxaposa, JIakTo3a) M MoIMcaxapuabl (Kpaxmal, TIMKOTeH,
1eJITI0103a). bruonornueckue GpyHKIUKN yrieBOAOB.

Jlununel: Tpurnuuepunsl, (ochonunuasl, crepouabl. ['mapodpunbHO-rUaApOdOOHBIE CBoMcTBAa. buonoruueckue QyHKUMK JTUMHIOB.
CpaBHEHHE YTJIEBOJIOB, OCJIKOB U JIMITHIOB KaK UCTOYHUKOB YHEPTHUU.



Hyxnennoseie kucnotel: JIHK u PHK. Hykneotuapr — moHOoMepsl HykiIeMHOBBIX KuCHIOT. Ctpoenue u ynkiuu JHK. Ctpoenne u
¢ynkunn PHK. Bunet PHK. AT®: crpoenue u ¢pyHKIuu.

[utonorus — Hayka o kierke. Knetoynas Teopust — npuMep B3aMMOACHCTBHS HJIeH M (PaKTOB B HAYYHOM MO3HAHMM. MeTo/bl U3ydYeHUs
KJIETKH.

Krnerka kak nenoctHast xuBas cuctema. OOuiye Npu3HaKM KJIETOK: 3aMKHYTas HapyxHas mMemOpana, mojnekyinsl JJHK kak renernueckuit
anmapar, cucTeMa CUHTe3a OeJka.

Turbl KIETOK: SyKapHOTHYECKas U MpoKaproTHueckas. OCOOEHHOCTH CTPOCHHUS NMPOKAPHUOTHUECKOM KieTku. Kierounast cteHka GakTepHid.
Ctpoenue 2ykapuoTudecKkoi kieTku. OCHOBHBIC OTJIMYHUS PACTUTEIIBHON, )KUBOTHOU U TPHOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEeHKa, TTTUKOKalIukc, ux ¢yHkiuu. Ilnasmaruueckas memOpana, e€ CBoOiCTBa U
¢bynukun. urormasma u e€ opranounsl. OpgHomemOpanuble opranouasl kietku: OIIC, anmapat ['ombmxu, nuzocomsl. IlomyaBTOHOMHBIE
OpraHoubl KIETKH: MUTOXOHJIpUH, Tu1acTuabl. [Iponcxoxaenne MUToXoHApuid U muiactu. Buasl minactua. HememOpaHHble OpraHOUAbI KIIETKU:
prOOCOMBI, KIIETOYHBIN IEHTP, IICHTPHOJIN, PECHUYKH, KI'YTHKH. DYHKIIUN OPraHOUI0B KIETKU. BKiIroueHus.

Snpo — perynasTopHbii HeHTp KIeTKu. CTpoeHue sipa: saepHas 000J049Ka, KaproIia3Ma, XpOMaTUH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeUIECTB B KIIETKE.

JdemoHcTpaumu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Juarpammsbl: «PacrpeneneHre XUMHUYECKMX 3JEMEHTOB B HEXUBOW Mpupoae», «PacrpeneneHne XUMHYECKHMX 3JEMEHTOB B JKUBOU
IIPUPOJE».

Tabmuis! u cxemsl: «lleproanueckas Tabauna XUMUYECKUX AJIEMEHTOBY, «CTpoeHHE MOJIEKYNbl BOJbI», «buocunTe3 6enka», «CtpoeHue
MoJieKynbl Oenka», «CtpoeHue Qepmenta», «Hykneunosbie kucnotsl. JJHK», «Ctpoenne monekynsr AT®», «CTpoeHue sykapHOTHYECKON
KIETKN», «CTpOEHHME >KMBOTHOM KIETKM», «CTpOEHHE PACTUTENbHOM KIETKW», «CTpoeHue NpOKapHOTHYECKOM KIEeTKH», «CTpoeHue sapa
KIIETKW», «YTIEBOIBI», «JIunuasm.

O6opynoBaHMe: CBETOBOM MMKpPOCKON, 0OOpYAOBaHME Ji NMPOBEACHUS HAOIIOJACHWM, M3MEPEHHH, SKCIIEPUMEHTOB, MHKpPOIpenapaThl
PaCTUTEIbHBIX, )KUBOTHBIX M OaKTEPHATIbHBIX KIIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopHas pabota Ne 1. «/3yyeHne KaTaIMTHUECKOW aKTUBHOCTH (PEPMEHTOB (Ha NMpUMepe aMUIIa3bl UM KaTanasbl)».

JlabopaTopHass pabora Ne 2. «/3ydeHume CTpOEHUS KIETOK pACTEHWM, >XUBOTHBIX W OaKTepuid TMOJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax 1 ux ornucaHue».

Tema 4. ZKu3HenesTeIbHOCTD KJIETKH.

OOMeH BemecTB, WIM METa0OIU3M. ACCUMIIIALUS (IUTACTUYECKUH OOMEH) M TUCCUMWISILIUA (HEpreTHYecKuii oOMeH) — JIBe CTOPOHBI
€IMHOTr0 Iporecca MeTaboan3Ma. Poiib 3aKOHOB COXpaHEHUs BELIECTB U SHEPTUH B IOHUMaHUHN METa00IU3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Poib pepMeHTOB B 0OMEHE BELIECTB U NMPEBPALLIEHUN SHEPTUU B KIIETKE.



®dortocunTte3. CBeToBas u TeMHOBas ¢asbl GorocuHTe3a. Peakiuu GorocunTeza. DPdekTuBHOCTh HoTOCHHTE3a. 3HAUYCHHE (HDOTOCHHTE3A
JUTS )KU3HU Ha 3emute. BrnusHue ycnoBuii cpenibl Ha (POTOCHHTE3 U CIIOCOOBI MOBHIIICHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHHTE3UpYIole OakTepun. 3HaUCHHE XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMIIe.

DHepreTudeckuii oOMeH B KieTke. Paciierienre BelecTB, BhIICICHUE U aKKYMYJIHPOBAHUE SHEPTUU B KIIETKE. DTallbl SHEPIeTUYECKOro
oOMeHa. ['nukonus. bpoxkenue u ero Buabl. KucnmoponHoe okucieHue, Wiu KieToyHoe JbixaHue. OkuciautesnbHOoe ¢ocopriinpoBaHue.
O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHA.

Peaknun marpuuHoro cunresa. ['enernueckas nadopmarus u JJHK. Peanuszanus renerudeckoit nundpopmanyu B kieTke. I eHeTH4ecKnuii Ko
U ero cBoiictBa. Tpanckpunuus — matpuunbliii cuate3 PHK. Tpancnsius — 6nocunTes Oenka. Dtanbl Tpanchasauun. KoaupoBanune aMUHOKHCIIOT.
Poxw pubocom B OnocunTe3e Oemnka.

Hexknerounsie ¢popmsl sxu3Hu — BUpychl. Mcropust otkpbeiTus BupycoB (/1. WM. BanoBckuii). OcoOOEHHOCTH CTPOCHUS M KUIHEHHOTO IHKJIa
BUpycoB. bakrepuodaru. bonesHn pacreHuil, )KMBOTHBIX W 4YEJIOBEKa, BBI3bIBacMble BHpycamu. Bupyc mmmyHozedunurta yenoeka (BUY) —
Bo30ymutenb CIIM/]a. OOpaTHas TpaHCKPUIIIHS, peBepTa3a u nHTerpasa. [Ipodunaktuka pacnpocTpaHeHHsI BUPYCHBIX 32a00JICBaHU.

JdeMmoHcTpanum:

[Toptpetsr: H. K. Konsuos, 1. . UBanoBckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunel nutanus», «Metabonuzmy, «MUTOXOHIPUN», «IHEPrEeTHUECKUNU OOMEH», «Xioporuiact», «DOTOCUHTE3,
«Crtpoenue IHK», «Ctpoenue u GpyHKIHOHHpOBaHUE TeHay, «CuHTe3 Oenkay, «I'eHeTnueckuii Koy, «Bupyce», «bakrepuodarm», «Ctpoerue n
xu3HeHHbl uka Bupyca CIIN/{a, 6aktepuodaray, «Pemmukarnus JHK».

Ob6opynoBanue: Mmoaenu-anmaukanuu «Yasoenue JJTHK u Tpanckpumnuusay», «buocunres 6enkay, «CTpoeHHE KIETKW», MOJIENb CTPYKTYPBI
JHK.

Tema 5. PasMHoKeHUe U MHANBHAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

KrneTounslii nuKI, WK KU3HEHHBIH IUKI KIeTku. MaTepdasza u murtos. Ilporeccsl, mpoTekaromiie B HHTepQasze. Perumkanus — peakus
matpuuHoro cunre3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBINM Ha0Op — KapHOTHUIl. J[MIJTOMIHBIA U TarIOWAHBI XPOMOCOMHBIE HAOOpHI.
Xpomatuasl. [[uTonorudeckiue OCHOBBI pa3MHOKEHUST U MHANBUYATHOTO PA3BUTHSI OPTaHU3MOB.

Henenue knetku — Muto3. Craguu mutosa. [Iporeccsl, mpoucxoasiiye Ha pa3HbIX CTaAUSIX MUTO3a. bronornueckuii cMpIca MUTO3A.

[IporpamMmmupyemas rubenb KJISTKH — allonTo3.

@opMBbl pa3MHOXKEHHUS OPraHU3MOB: OECIONIOe M TOJOBOE. Buabl Oecrmosoro pa3sMHOXKEHHs: JETCHHE HaJBOe, MOYKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHNE, BEr€TaTUBHOE pa3MHOKeHHE. MICKycCTBEHHOE KJIOHHPOBaHUE OPTraHU3MOB, €0 3HAUYEHUE JIJISl CEJIEKLINU.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Metioz. Ctaguu meiio3a. [Iporeccsl, npoucxoasuiue Ha ctaausax meio3a. [loBenenue xpomocom B Meiiose. Kpoccunrosep. buonornueckuit
CMBICII ¥ 3HaU€HHE Meio3a.

['amerorenes — npoiecc 00pa3oBaHuUs MOJIOBBIX KJIETOK y )KUBOTHBIX. [10710BBIE XKene3bl: CEeMEHHUKU U sIMYHUKUA. OOpa3oBaHUEe U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrepMaTo30uj], SllleK/IeTKka) — criepMarorenes u oBoreHe3. OcoOEHHOCTHU CTPOEHUS SHIEKIETOK U CIepMaTO30UI0B.
OmnonorBopenue. Ilaprenorenes.



NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (AMOpHOTeHe3). DTanbl SMOPUOHATILHOTO Pa3BUTHS Y MTO3BOHOYHBIX
KUBOTHBIX: JpoOJIeHUE, racTpyiauus, opranorenes. [loctamOpuonansaoe pazButue. THITBI TOCTAIMOPHOHATEHOTO PAa3BUTHUS: MPSAMOE, HEMPSIMOE
(mmauHOYHOE). BiiusiHue cpepl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHE CEMEHU, CTaIUN Pa3BUTHSL.

JdemoHcTpaumu:

Tabmuupl n cxembl: «POpMBI Pa3MHOXKEHMSI OPraHHU3MOB», «JIBOIHOE OIUIOAOTBOpEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHoe
pa3MHOXXEHUE pacTeHui», «/lenenue kierku Oakrepuil», «CTpoeHHE MOJIOBBIX KIETOK», «CTpOEHHME XPOMOCOMBID», «KIETOUHBIH LUK,
«Permukanus JJHK», «Mwuto3», «Meiio3y», «lIpsamoe u Henpsmoe pa3BUTHE», «[aMETOTeHEe3 y MIICKONUTAIOUIUX M 4eaoBeKka», «OCHOBHBIE
CTaJIMM OHTOT€HE3aN.

O6opynoBaHue: MUKPOCKON, MUKpomnpenaparsl «CrnepMaTo30H1bl MIEKOMUTAIOMIET0Y, «SlifllekieTka MiekonuTaromnero», «Kapuokunes B
KJIETKaxX KOpeEIIKa JyKay, MarHuTHas MOJeNb-antuinkanus «/lenenue kinerku», monens JJHK, Mogens MmetadazHoit XpOMOCOMBI.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

JlaboparopHas pabota Ne 3. «Habmronenne MuTo3a B KJIeTKaxX KOHYMKA KOpEIIKa JTyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaboparopHas pabota Ne 4. «M3y4yeHne cTpoeHus MOJOBBIX KIETOK HAa TOTOBBIX MUKpOMpEnaparax.

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipeamer u 3amaum renetuku. Vcropus pa3BuTus reHeTukd. Ponb 1muTosniormu ¥ 3MOpHOJIOTMM B CTAaHOBJICHHM TEHETUKH. Bkian
POCCHUHCKMX M 3apyOeXHBIX YYEHBIX B Pa3BUTUE TE€HETHKU. MeToabl TeHeTHKH (THOPUAO0IOTHMYECKUN, IUTOreHETUYECKHi, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHBIEC TeHETUYECKHUE MOHATHUS. | eHeTHUeckass CHMBOJIMKA, UCIIONIb3yeMasi B CXeMax CKPEIUBaHUM.

3aKOHOMEPHOCTH HAacJIeJOBaHMsI NPU3HAKOB, ycTaHOBIeHHble I. Mennenem. MoHoruOpuaHoe CKpellMBaHue. 3aKOH €IWHOO0Opa3us
ruOpuoB nepBoro nokosieHus. IlpaBuno nomuHupoBaHMs. 3aKOH pacllenyeHusl Npu3HakoB. ['mmore3a uncroTsl raMer. IlomHoe M HemoaHOE
JIOMUHUPOBaHHUE.

JlurubpuaHoe ckpernrBaHue. 3aKOH HE3aBUCHUMOTO HACJIEIOBaHUs MPU3HAKOB. [{UTOreHeTnyeckne OCHOBBI AUTUOPUIHOTO CKpPEIIMBAHUS.
Ananusupyrouiee ckpeniiuBanue. Vcrnonp30BaHrne aHAIU3UPYIOIIETO CKPEIIMBAHUS IS ONIPEIETICHHsI TeHOTHUIIa OCOOH.

CuenneHHoe HaciieZoBaHue npusHakoB. Pabdora T. Moprana no cremieHHOMY HaclieZJoBaHMIO T'eHOB. HapyiieHue cremyieHuss reHoB B
pe3yabTaTe KPOCCUHTOBEpa.

XpoMOCOMHas TEOpUS HACIEACTBEHHOCTH. | eHeTHuYeCKrue KapThl.

I'enernka nona. XpoMOCOMHOE OIpeielieHne Mmojia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble U reTeporaMeTHbIe OpraHUu3MBI.
HacnenoBanue npu3HakoB, CHETIEHHBIX C ITOJIOM.

N3menunBoCcTh. Buabl W3MEHYMBOCTH: HEHACHEACTBEHHAs M HacieAcTBeHHas. Ponb cpenbl B HEHACHEACTBEHHOM W3MEHUHMBOCTH.
XapakTepucTika MOAM(PUKANMOHHON W3MEHYMBOCTH. BapwanMoHHBIA psjg U BapualMoHHAas KpuBas. Hopma peaknuu mpu3HaKa.
KonnyecTBeHHbIE M KaUECTBEHHBIE MPU3HAKKA U UX HOpMa peakiuu. CBoicTBa MOAM(PUKAIIMOHHONW U3MEHYHBOCTH.



HacnencrBeHHas, nmiaM TIeHOTHNHMYECKas, W3MEHYMBOCTb. KoMOMHATHBHas W3MEHYMBOCTb. Mei03 M MOJOBOM MpoLECC — OCHOBA
KOMOWHATHBHON M3MEHYMBOCTU. MyTallMOHHAs HM3MEHYMBOCTh. Kitaccudukanus MyTauuii: TeHHblE, XpPOMOCOMHBIC, T€éHOMHBIe. YacToTa u
NPUYUHBI MyTauui. MyTarennsie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HAclIeACTBeHHOM n3MeHunBocty H. Y. BaBunosa.

BHesnepHast HacJI€ICTBEHHOCTh U H3MEHUYUBOCTbD.

I'enetnka uyenoseka. Kapuorun uyenoBeka. OCHOBHbIE METO/Ibl T€HETUKH YEJIOBEKA: I€HEaJOrMuecKui, OIM3HEOBbIH, IUTOIC€HETHYECKU,
OMOXMMHUYECKUH, MOJEKYIsSIpHO-TeHeTHUecKuil. COBpeMEeHHOE OIpe/ie/ieHue TeHOTUIIA: TOJTHOTeHOMHOE CEKBEHHPOBAHUE, TEHOTUITMPOBAHKE, B
ToM umucie ¢ mnomompio II[[P-anamu3a. HacnencTtBeHHble 3a0o0j€BaHMsS YeJOBEKAa: TIEGHHBIC OOJIe3HH, OOJE3HH C HACICICTBCHHOU
IIPEPACIOI0KEHHOCTBIO, XpPOMOCOMHBIE Oone3Hu. ComaTtnyeckue u renepatuBHble MyTaiuu. CTBosIoBbIe KiIeTKH. [IpuHIMIBI 310pOBOTrO 00pasa
KHU3HH, TUArHOCTUKH, MPO(PUIAKTUKY U JICYEHUS] TeHETUYECKUX OoJie3HeH. MeuKo-reHeTHYecKoe KOHCYIbTHPOBaHUE. 3HaUeHUEe MEIUIIMHCKOM
TCHETUKH B IIPEIOTBPAILEHUH U JICYEHUU T'eHEeTUYECKHUX 3a00JIeBaHUI yenoBeka.

JdemoHcTpaumnu:

[optpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-Pecosckuii, H. Y. BaBuios.

Tabnuuel u cxembl: «MOHOTMOPUIHOE CKpEIIMBAaHUE M €r0 LIUTOTCHETUYECKask OCHOBA», «3aKOH PAaCUICIJICHUS U €ro LUTOreHeTHUYecKas
OCHOBa», «3aKOH 4YMCTOTHl TrameT», «JluruOpuaHoe ckpemuBaHuey, «lluronorndyeckue OCHOBBI JUTHOPUAHOTO CKpeIUBaHUs», «Meio3y,
«B3aumopelicTBue aiieNbHbIX T€HOB», «l'eHeTMueckue KapThl PACTEHUM, >KMBOTHBIX M 4YeJIOBEKa», «l'eHeTuka mojay, «3aKOHOMEPHOCTU
HACJIEIOBaHMsI, CLEIIJICHHOTO ¢ MoJIoM», «KapruoTunsl 4enoBeka U KUBOTHBIX», «Buapl n3MeHUNBOCTHY, «Moau(UKaMOHHAs U3MEHUUBOCTbHY,
«HacnenoBanue pesyc-pakropay, «I'eHeTHKa rpynn KpoBu», «MyTallmOHHAs U3MEHUYUBOCTbY.

Ob6opynoBanue: Mojenu-anuIMKanuu «MoHoruOpuHOe cKkpermBanuey, «Hemnonnoe noMuUHMpOBaHUEY, «/{MrHOpHUIHOE CKpelInBaHUEY,
«Ilepexpéct XxpoMocOM», MUKPOCKON U MHKporpenapaT «/po3zodpuna» (Hopma, MyTali (GopMbl KpbUIbEB M OKpacKku Tena), repbapuil «I'opox
ITIOCEBHON».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopHas pabora Ne 5. «/3yueHue pe3ynbTaTOB MOHOTMOPUAHOTO M TUTHOPUAHOTO CKPEIIMBAHUSA y JIpO30(HIIBI Ha TOTOBBIX
MUKpOTMpenaparax».

JlaGoparopHas padota Ne 6. «M3ydyenre MoanPUKATMOHHON U3MEHYUBOCTH, TIOCTPOCHHE BAPUALIMOHHOTO Psijia U BapUALIMOHHOW KPUBOI».

JIaGopatopHas pabota Ne 7. «AHanu3 MyTtauuii y Apo30(}uisl Ha TOTOBBIX MUKpOIpenapaTax.

ITpakTuyeckas padora Ne 2. «CocTaBieHHe U aHAJIU3 POJIOCTOBHBIX YEIOBEKaY.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi KaKk Hayka M TpoOIECC. 3apOKICHHE CeJNeKIMU W gomectukanus. Yuenue H. WM. BaBuiioBa 0 LEHTpax NpPOUCXOXKACHUSA U
MHOT000pa3usi KyJIbTYPHBIX pacTeHui. LleHTphl MPOMCXOXKACHUS JOMAITHUX )KUBOTHBIX. COPT, TOPO/Ia, IITaMM.

CoBpeMeHHbIE METOAbI celleKIMU. MaccoBbIi U MHIUBHIYaJIbHBIH OTOOPHI B CENEKIUU pacTeHUil M KUBOTHBIX. OlleHKa 3KcTepbepa.
bnuskoponcTBeHHoe ckpemyBaHue — WHOpuAMHr. Yucras mnunaus. CkpeniyBaHWe YHCTBIX JHMHUNA. [ereposuc, uinum rubpuiHas cuia.
Hepoacrsennoe ckpemuBanue — ayropuausr. Otaanénnas rudpuanszanus 1 e€ ycnexu. VMIcKycCTBEHHBIN MyTareHes U Mojxy4eHHe MOJIUIION I0B.
JlocTrKEHMsI CEEKIUU PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorus kak oTpacib Mpou3BojCcTBA. ['eHHAs WHXKeHepus. Dtanbl co3nanus pekomOunantHoi JIHK u TpaHcreHHBIX OpraHu3MOB.
Kinerounas wunxeHepusa. Kierounble KynabTypbl. MHEKPOKIIOHAIbHOE pa3MHOKEHHUE pacTeHuil. KIloHMpOBaHHME BBICOKOIPOIYKTUBHBIX
CEeNTbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJOTHYECKUE U ATHYecKHe pobiembl. MO — reneTndecku MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

[Toptpetsr: H. U. BaBuinos, U. B. Muuypun, I'. . Kapneuenko, M. @. lBaHOB.

Tabmuie! 1 cxembl: kKapTa «L{eHTpbl TPOUCXOKACHHUSI I MHOTO00pa3us KyJIbTYPHBIX pacTeHHI», «[lopoapl TOMANTHUX )KUBOTHBIXY, «CopTa
KYJIBTYPHBIX pacTeHwit», «Otnanénnas rudpuausanus», «Padorer akanemuka M. @. MBanoBay, «llomummonans», «OOBEKTh OMOTEXHOIOTHI,
«KnetouHsle KyJIbTYpbl U KIOHUpPOBaHUEY, «KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYpHBIX COPTOB pacTeHHil, repbapuii «CenbckoX03giCTBEHHBIE
pacTeHus.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTH)KEHUS CEIIEKIIMU PACTEHWH M JKMBOTHBIX (HAa CEJIEKIMOHHYIO CTaHIMIO, IJIEMEHHYIO (epmy,
COPTOUCIIBITATEIbHBINA YYACTOK, B TEIUTMYHOE XO3SHCTBO, JTa00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO ILIEHTPA)».

11 KJIACC

Tema 1. IBosIIOIIHOHHAS OMOJIOTHUS.

[IpennochlIKu BOSHUKHOBEHHUS 3BOJIIOIMOHHON TEOPHH. DBOMIOIMOHHAS TEOPHUS U €€ MECTO B OMONOTHH. BiusHue SBONIOIMOHHON TeOpHH
Ha pa3BUTHE OMONOTUU U IPYTHX HAYK.

CBuzetenbcTBa 3BOMIONMH. [laneoHTONOrHYECKHE: MOCIEA0BATEILHOCTD MOSBIICHNS BUOB B MaJCOHTOIOTUUECKON JIETOMHICH, TIEPEXOTHBIC
dbopmbl. buoreorpaduueckue: cXoACTBO U pazinuue ¢hayH U GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHONIOTHYECKHE: CXOACTBA M PA3IUYUS SMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMHUYECKHE: TOMOJOTHYHBIE,
aHAJIOTUYHBIC, PYIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
MeTa0O0JINYECKHX MyTeH Y BCEX OPTraHU3MOB.

OpomonionHast Teopus Y. JlapBuna. IIpenmnochuiku BO3ZHMKHOBEHHUS JapBUHM3MA. JIBMIXKYIIME CHIIBI HBOJIIOIMK BHUAOB 1o JlapBuHY
(M30BITOYHOE PA3MHOXKEHUE TIPU OTPAHMYEHHOCTH PECYPCOB, HEONpeaenEHHas H3MEHYUBOCTh, O00pb0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBII 0TOOD).

Cunrernueckast Teopus dBoonnu (CTD) u e€ OCHOBHBIE MOJIOKEHUS.

MuxkposBomtorus. [Tomynsmus Kkak eIMHAIIA BUIA U YBOJIOIUH.

JBroxymue cwitbl ((hakTopbl) IBOJIIOIMU BUIAOB B MpUpoe. MyTallMOHHBIA MPOIecC ¥ KOMOWHATHBHASI U3MEHUYMBOCTh. [lomynsimoHHbIe
BOJIHBI U JIpeiid reHoB. 30511 1 MUTpaIIUs.

EctectBenHsbIit 0TOOp — HanpaBisonuii hakTop Boonund. @opMbl €CTECTBEHHOTO 0TOOpA.

[Tpucrmoco0aeHHOCTh OPraHNU3MOB KaK pPe3ysbTat 3Botonuu. [IpumMeps! npucnocoOieHuit y oprann3mMoB. ApoMopd 036l U HAMO0AATI TAIIHH.

Bunx u Bunoo6pazoanue. Kpurepun Buga. OcHoBHBIE (hOPMBI BH1000pa30BaHUS: Te€OrpaPUIECKOE, IKOJIOTHIECKOE.



Maxkpoaosmtorusi. Dopmel 3BoIONUE: GUIeTHYECKas], TMBEPTeHTHAs, KOHBEpreHTHAs, apajuienabHas. HeoOpaTuMOCTh SBOTIOIHH.

[IpoucxoxaeHue oT HeclleUAIN3UPOBaHHBIX NpeakoB. [Iporpeccupyromas cnenuannzanys. AganTuBHasi paauanus.

JdemMoHcTpanum:

[Toptpertsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, @. Mroiep, A. H. CeBeprios.

Tabmuipl u cxembl: «Pa3BUTHE OpraHM4eckoro Mupa Ha 3emiie», «3apoAbIIIN MO3BOHOYHBIX >KUBOTHBIXY», «ApxXeonTepukcy, «Dopmbl
60pbOBI 3a cymiecTBoBaHME», «EcTecTBeHHBIN 0TOOP», «MHOT000pazne copToB pacTeHHiD», «MHOroodpasue nopos KUBOTHBIXY», «[lomymsanuny,
«MyTanoHHasi U3MEHYMBOCTbY, «ApoMopdo3by, «anoanantaunny, «O0mas nereHepanusy, «/IBmxymue cuisl 3Bomonuny, «Kapra-cxema
mapuipyra myremectBuss Y. JlapBuna», «boppba 3a cymectBoBaHue», «lIpucmocoOieHHOCT, oOpranu3moBy», «l'eorpaduueckoe
BUJI000pa30BaHuEe», « IKOJIOTHUYECKOe BUA00Opa30BaHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PAa3MYHBIMU THIIAMU OKpPACKHU, HAOOp IUIONOB U CeMsH, KoJulekius «lIpuMepsl 3ammTHBIX
MPUCTIOCOOTICHUH Y )KUBOTHBIX», MOJIeNIb «OCHOBHBIE HANIPABJICHUS IBOJIOIII», 00BEMHAsE MOJIeNb «CTpOEHHE TOJIOBHOTO MO3Ta IO3BOHOYHBIXY.

buoreorpaguueckas kapra Mupa, Koyiekuus «DopMbl COXpaHHOCTH HMCKOMAEMbIX >KMBOTHBIX W PACTEHMI», MOJEIb aNIUIMKAIUs
«Ilepekpéct xpoMocoMy, BiIaKHbIE MIpenapaThl «Pa3BuTue HacekoMoroy, «Pa3Burtue narymku», Mukponpenapar «/Ipozodunay (Hopma, MmyTanuu
(hOpMBI KPBUTHEB U OKPACKHU TEJIa).

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

JIaboparopnas padota Ne 1. «CpaBHeHHE BHIIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHIOY.

JlaboparopHas padota Ne 2. «Onucanue npucnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KM3HU Ha 3emJie.

JloHayuHble MPEICTABICHUS O 3apOKICHUM >KU3HU. HayuHble rumore3sl BOZHUKHOBEHHS JKHM3HM Ha 3emuie: aOuoreHe3 W MaHCIepMusl.
Xumundeckasi 3BOJIOLUsA. AOMOT€HHBIN CUHTE3 OPraHUYEeCKUX BEUIECTB M3 HEOPTaHWYECKUX. DKCHEPUMEHTANIbHOE MOJTBEPKICHINE XUMUYECKON
sBomtorK. HavanbHble sTambl Ouonornuyeckoi ssomtonuu. ['mmoresa PHK-mupa. dopmupoBaHne MeMOpaHHBIX CTPYKTYp M BO3HMKHOBEHHE
IpOTOKIETKH. [IepBrIe KIIeTKH U UX 3BOMOLNA. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButue xu3um Ha 3emiie mo spam u nepuonam. Karapxei. Apxeiickas u mporepo3oiickast spbl. [laneo3oiickas 3pa u e€ mepuojbl:
KEeMOpUICKUH, OPJIOBUKCKUH, CHUTYPUMCKUN, IEBOHCKUM, KAMEHHOYTOJIbHBIHN, TIEPMCKHUH.

Me3so30iickas 3pa U €€ epUuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo30iicKas 5pa u €€ nepro/pl: ajaeoreHOBbIN, HEOT€HOBBIH, aHTPOIIOTEHOBBIN.

XapakTeprucTUKa KIMMaTa U reojIornyeckux mpoueccoB. OCHOBHBIE 3TaIlbl ABOJIIOLMU PACTUTENLHOTO U KUBOTHOTO MUpa. ApoMopdo3bl y
pacTeHuii u ’KUBOTHBIX. [losBIeHUE, paclBET U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHU4ecKOro MMpa Kak OTpaxeHue 3BONIIONUH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

OBonronuUs 4YenoBeKa. AHTpONOJIOrMS Kak Hayka. Pa3BuTue NpencTaBIeHHH O MNPOMCXOXKIECHUU YeIoBeKa. MeToabl H3ydeHus
aHnTponoreHe3a. CXoAcCTBa U pa3Inyus 4eJ0BeKa U )KUBOTHBIX. CHCTEMaTHYeCKOEe MOJI0KEHNE YETIOBEKa.

JBuwxymue cuiibl (paxTopsl) aHTpororene3a. HacnencTBeHHas M3MEHYMBOCTh U €CTECTBEHHBIM 0TOOp. OOIIecTBEHHBIH 00pa3 >KU3HH,
U3TrOTOBJIEHUE OPYAUN TPyZAa, MBIIIJIEHUE, PEYb.



OCHOBHBIE CTaAMM MW BETBU DBOJIIOLMM 4YEJIOBEKAa: aBcTpajonuTeku, YenoBek ymenbii, YenoBek mnpsmoxondmuii, Yenosek
HeaHJiepTanbckuid, YenoBek pazyMHbIil. HaXxo1Ku MCKOMIaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHMSA, 00JACTh PACIPOCTPaHEHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHbIE OOJbIINE Pachl: €BpONECOUAHAs (€Bpa3uiicKas), HErpo-aBCTpalouaHas (3KBaTOpHUaibHasi), MOHIOJIOUHAS
(a3uarcko-amepukaHckasi). YepTel NPUCHOCOOIEHHOCTH IIPEJICTABUTENEH YEJIOBEUECKMX pac K YCJIOBUSAM CyIIeCTBOBaHUS. EnnHCTBO
yesoBeueckux pac. Kpurtuka pacusma.

JdemMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmuuel u cxemsl: «Bo3HukHOBeHHe COJIHEUHOH cucTeMbl», «Pa3BuTHe opraHuyeckoro mupay», «PactutenbHas kieTkay, «KuBoTHas
kieTka», «lIpokapuornueckas kinetka», «CoBpeMEHHas CUCTEMA OPraHUYECKOro Mupay, «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHHUS YEJIOBEKA U
94eJI0BEKOOOPa3HBIX 00e3bsH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKHX HAXOJOK IPEIKOB COBPEMEHHOTO 4YeJOBEKay», «JIpeBHEWIIHe Iroam»,
«/IpeBHue moan», «IlepBble COBpeMEHHBIE TI0AN», «HeI0BEYECKHE PACh».

Ob6opynoBanue: Myaspku «lIpoucxoxnenue yenoBeka» (OOCTbI aBCTpaJIONUTEKa, MUTEKAaHTPOIlA, HeaHAepTalblla, KPOMAaHbOHIIA), CIICIKU
WINA U300paKeHUs1 KAMEHHBIX OpyJIui MepBOOBITHOTO YelloBeKa (KaMHM-4YOIIepsl, pyOuiia, ckpebia), reoXpoHOIorndeckas TadlInua, KOIIeKIHs
«DOpMbI COXpPaHHOCTH UCKOIIAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

[IpakTuyeckas padora Ne 1. «M3ydyeHue HCKOMAEMbIX OCTATKOB PACTEHHUH U )KUBOTHBIX B KOJUIEKLIUAX .

DKcKypeus «IBOMIONMS OPraHUYECKOT0 MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUHBIH WIIM KpaeBeJ4ecKUil My3ei).

Tema 3. Opranu3mbl 4 OKpY:KawIas cpeaa.

OKoJjorusi Kak Hayka. 3ajaud M pasfesbl SKOJOTMH. MeToabl 3KOJOTMYECKUX HCCIIEJOBAHUM. ODKOJOTMYECKOE MHUPOBO33pEHUE
COBPEMEHHOT0 YEIIOBEKA.

Cpenpl 0OuTaHNs OPraHU3MOB: BOJHAs, HA3€MHO-BO3IyIIIHASA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Oxonornueckue Qakropsl. Krnaccubukarus sKkolorudeckux (axkTopoB: abMOTHUECKHE, OMOTHYECKHME M aHTpororeHHbie. JleicTBue
9KOJIOTHUECKUX (aKTOPOB HAa OPraHU3MBI.

AbuoTtnueckue (hakTophl: CBET, TemIeparypa, BlaxHocTb. DotonepuonusM. [IpucrnocobneHust opraHu3MoB K JE€HCTBHIO aOMOTHUYECKUX
(bakxTopoB. buonoruueckue puTMBI.

buotnueckue ¢akropsl. Buasl OMOTHYECKMX B3aUMOJAEWUCTBUN: KOHKYPEHIIMS, XMIIHUYECTBO, cuMOM03 u ero Gopmbl. [lapasutusm,
Koomepanusi, MyTyalu3M, KOMMEHCalIu3M (KBapTUPAHCTBO, HaxJeOHWYECTBO). AMEHcanu3M, HEUTpanu3M. 3HadeHHe OHOTHYECKHX
B3aUMOJICHCTBUI JJIS CYIIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKN MOMYIsIiui. OCHOBHBIE MOKA3aTENN MOMYJISLMH: YUCIEHHOCTD, INIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTpalus. JJuHaMuKa YMCIEHHOCTHU TOMYJISALUU U €€ PeryIsius.

JdemoHcTpaumuu:

IToptpetsl: A. I'ymbonbar, K. @. Pynse, O. I'ekkens.



Tabmuupr u cxembl: kapta «lIpupomubie 30HBI 3emum», «Cpeapl oOuTaHHs opraHu3moBy, «Doronepuonusm», «llomymsuny,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYISINH UHPY30puu-Tyhenpkuy, «[lummesbie nenm.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaboparopHas padota Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTEHUI U3 pa3HbIX MECT OOUTAHUS.

JlaboparopHast pabota Ne 4. «Bnusinue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTtuyeckas padora Ne 2. «I[Toncuér MIOTHOCTH MOMYJISIIMNA PA3HBIX BUAOB PACTCHUI».

Tema 4. Coo0miecTBa U IKOJOTMYECKHE CUCTEMBbI.

Coo0miecTBo oprann3MoB — 6uoreHo3. CTpyKTypbl OUOIIeHO3a: BUAOBas, IPOCTPAHCTBEHHAs, Tpoduyeckas (TuieBas). Buapi-noMiuHaHThL.
CBs134 B OHMOLIEHO3E.

Dkojorudeckre cucreMbl (d9kocuctembl). [loHsiTue 00 sKocucTemMe U OuoreoineHo3e. DOYHKIHMOHAIBHBIE KOMIIOHEHTHI SKOCHUCTEMBI:
MPOAYIICHTHI, KOHCYMEHTBI, peAyIeHThl. KpyroBOpOT BEMIECTB U MOTOK SHEPTHU B dKocHucTeMe. Tpoduueckue (MHIIEBbIE) YPOBHH IKOCUCTEMBI.
[Tumessle nienu u cetd. OCHOBHBIE MOKA3aTeNNW 3KOCUCTEMBI: OMomacca, MPOAYKLHUSA. DKOJIOTMYECKHE MUPAMUJIBL: MPOIYKIIUH, YUCIEHHOCTH,
6uromMaccel. CBOMCTBA 9KOCUCTEM: YCTOMYHUBOCTh, CaMOperysius, pa3sutue. Cykieccusl.

[IpuponHbie 3KOCHCTEMBL. DKOCUCTEMBI 03Ep U peK. DKOCHCTEMa XBOMHOTO MU ITUPOKOJIMCTBEHHOTO JIeca.

AHTPOIIOTEHHBIE YIKOCUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCUCTEMBL. bronornieckoe u xo3siiCTBEHHOE 3HAYEHUE arPOIKOCUCTEM M YPOOIKOCUCTEM.

Buopaznoobpasue kak pakrop ycTodunBocTr 3kocucteM. CoxpaHeHHe OMOJIOrHYECKOro pa3Hoo0pasus Ha 3emiie.

Yuenue B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u ctpykrypa ouocdepst. XKupoe BeriectBo u ero GpyHkinud. OcoOeHHOCTH OHOCHhEphl Kak
r100aabHON 3KOoCHUCTEMBI. /JIluHaMuUecKoe paBHOBeCHE 1 00paTHas CBs3b B OHochepe.

KpyroBopoTsl BenecTB 1 OMOre0OXMMHUYECKUE LIUKIIBI JIEMEHTOB (yIiIepoAa, a30Ta). 30HaIbHOCTh Ornochepsl. OCHOBHbBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3emin. AHTpONOreHHbIE U3MEHEHHS B Onocdepe. I 106anbHble 3K0I0rn4ecKue npoOaeMbl.

CocymiectBoBanue mnpupoabl u dYenoBeuecTBa. CoxpaHeHwe Ouopa3sHoOOpa3us Kak OCHOBa ycToWyumBOCcTH Ouocdepsl. OcHoBa
paIMOHAaIBLHOTO YIIPABIEHUS MPUPOTHBIMU PECYPCaMU U X UCTIONB30BaHueE. JlocTrKeHUsT OUONIOTHH U OXpaHa MPUPO/IBIL.

JdemoncTpanum:

[Moptpetsr: A. JIx. Terncnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuup! u cxembl: «llumessie nenu», «broleHO3: cocTaB U CTPyKTypay, «IIpupoansie coobiiecTBay, «llenu nmutanusy, « IKOJIOTHYECKas
nupamua», «buochepa u uenoBek», «IKocHcTeMa MIMPOKOIUCTBEHHOTO Jieca», «IKOCHUCTeMa XBOWHOro Jjecay, «bHoleHo3 Bogoémay,
«ArpoueHo3», «IIpuMepHble aHTPONOIEHHBIE BO3JIEHCTBUS HA NMPUPOLY», «BakHeHWIIne NCTOUYHUKH 3arpsA3HEHUs BO3AyXa U IPYHTOBBIX BOIY,
«[louBa — BakHe#mas cocrapistomas Ouocdeprl», «PDakTopsl Aerpanauuu mousy, «llapHukoBbI 3PPexT», «PaKTOpbl PagUOaKTUBHOTO
3arpsisHeHUsT Omocdepn», «OO0mas cTpykrypa Ouocdepwr», «Pacmpoctpanenue xu3Hu B Ouochepe», «O30HOBBIN dSKpaH Ouochepb»,
«KpyroBopot yriaepona B 6uochepe», «KpyroBopor azora B mpupoe».

ObopynoBanue: Mopenb-ammuMkanus «Tunuynele OHMOIEHO3bI», TepOapuii «PacTuTenbHBIE COOOLIECTBAa», KOJUIEKIMH «bHOIeH03»,
«Bpenutenu BaKHEHIINX CEIbCKOXO3SHUCTBEHHBIX KYIBTYp», repOapu M KOJUIEKIMM PAacTEHUH M >KUBOTHBIX, MpPUHAJJIEKAIIUE K Pa3HbIM
AKOJIOTMYECKUM TpymnaM oaHoro Buaa, Kpacnas kuura Poccuiickoit ®enepaiuu, n300pakeHus OXpaHsIEeMbIX BUJIOB PACTEHUN U )KMBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU ITPOI'PAMMBI 110 BUOJIOT M1 HA BA30OBOM YPOBHE CPEJAHEI'O OBIIET'O OBPA3OBAHUMA

Cormacio ®I'OC COO, ycraHaBiaMBalOTCS TPeOOBaHHMS K pe3ylbTaTaM OCBOCHHS OOYYAIOIIMMHMCS MPOTPaMM CpPEAHEro oOmero oOpa3oBaHMs: JIMYHOCTHBIM,
METanpeIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JIHMYHOCTHBIX pPE3yNbTaTOB OCBOCHHUS mpenmera «bHONMOTHs» BBIAETCHBI CIEAYIOIIME COCTaBIISIIOIINE: OCO3HAHHWE OOYYaIOIIMMUCS
POCCHICKOI TpaXIaHCKOW WAECHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAaMOCTOSITEIBHOCTH M CaMOOIIPEIeNICHHIO0, HAIMYME MOTHBALUU K OOy4YEHHIO
OMoNIOTHH, IIeJCHANPABICHHOE Pa3BUTUE BHYTPEHHUX YOCKAEHWH JIMYHOCTH HA OCHOBE KJIFOUEBBIX LEHHOCTEH W HCTOPHYECKHX TPAAULUN DPa3BHTHUS
OMOJIOTUYECKOTO 3HAHMSI, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJACTBOBATHCS B CBOEH AEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMH YCTaHOBKaMH,
MPUCYLIMMHU CHCTEME OMOJIOTMUYECKOT0 00pa30BaHusl, HATMYNE SKOJIOTHUIECKOTO PAaBOCO3HAHUS, CIOCOOHOCTH CTABUTH LIETH U CTPOUTH JKU3HEHHBIE TTaHBI.

JInuHOCTHBIE PE3YIbTaThl OCBOCHUA IMPEAMETA «buonorus» JOCTHUI'alOTCA B €IUHCTBEC y‘IC6HOI\/'I U BOCITMTATCIILHOM ACATCIbHOCTU B COOTBETCTBUU C
TpaaAUuLIOHHBIMU pOCCHﬁCKHMH COUMOKYJIbTYPHBIMH, UCTOPUUYCCKUMHU U AYXOBHO-HPABCTBCHHBIMH LCHHOCTAMMU, NMPUHATBIMH B OGHICCTBC ImpaBujiaMu Hu
HOpMaMH TIIOBCACHUA U CHOCO6CTBYIOT mnmponoeccaM CaMOIIO3HAHUA, CAMOBOCIIMTAHHA W CaMOPa3BUTUA, PA3BUTUA BHYTpeHHeI\/'I no3unun JIMYHOCTH,
MATPUOTH3Ma, YBAXKECHHUS K 3aKOHY M NIPABOIOPSIIKY, YEJIOBEKY TPyJa U CTaplieMy IOKOJIEHHIO, B3aUMHOTO YBaXKEHUSI, OEPEXKHOT0 OTHOLICHHUS K KYJIbTYPHOMY
HaCIEAUI0 U TPAOULUSIM MHOTOHALIMOHAJILHOTO HapoAa Poccuiickoit @enepannn, IpUpoAe U OKPYKAOLIEH cpelie.

JlmuHOCTHBIE pE3yNbTaThl OCBOCHMSA YydeOHOro mpeamera «buoNoOrus» MOODKHBI OTpakaTh TOTOBHOCTh M CHOCOOHOCTH OOYYarOLIMXCS
PYKOBOACTBOBAThCSl COPMHUPOBAHHON BHYTPEHHEH NO3HWIMEH JIMIHOCTH, CHCTEMOW IIEHHOCTHBIX OpPHEHTAIWi, MO3UTHBHBIX BHYTPEHHHX YOEXKIEHUH,
COOTBETCTBYIOIIUX TPAIULMOHHBIM IIEHHOCTSIM POCCHUICKOI0 OOLIeCTBa, pacCIIUPEHHUE >KU3HEHHOTO OIBITA M OIBITA JCATEIBHOCTH B IIpOLECcCe pealn3alun
OCHOBHBIX HAIIPaBJIICHUI BOCIIUTATEIbHON AEATEIBHOCTH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTD I'PAKAAHCKON NO3UINK 00yHarOIIEerocs KaKk akTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCUHCKOI0 O0IIEeCTBa,;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX NIPaB M 00A3aHHOCTEH, YBaXKEHUE 3aKOHA U PABOIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH NESTEIBHOCTH NMPH CO3AAHUHM YUEOHBIX NMPOEKTOB, PEIICHNH y4eOHBIX M NO3HABATEIbHBIX 33/1a4, BHIIIOJTHEHUH
OMOJIOTHYECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTD OTIPENENsiTh COOCTBEHHYIO MO3UIUIO 110 OTHOLIEHHUIO K SIBJICHUSIM COBPEMEHHOH >KU3HU U OOBSACHSTD €€;

YMEHHE YUYUTHIBATh B CBOMX JEHCTBHUSAX HEOOXOOUMOCTb KOHCTPYKTHBHOIO B3aUMOACWUCTBHS JIOJNEH C pa3sHBIMH YOSKIEHHSAMH, KyJIbTYPHBIMH
LEHHOCTSIMU 1 COLIMATIbHBIM TOJIOXKEHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLECCE COBMECTHOI'O BBINOJIHEHHUS Y4eOHBIX, MO3HABATENBHBIX M HCCIENOBATENBbCKUX 3aad, YBaXKUTEIHHOTO
OTHOULICHHUS! K MHEHHIO ONMOHEHTOB NP 00CYKAECHUH CIIOPHBIX BOIIPOCOB OMOJIOrMYECKOTO COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTApPHON M BOJIOHTEPCKOM IEATENBHOCTH;

2) NaTpHOTHYECKOr0 BOCIIUTAHMA:

c(OPMHUPOBAHHOCTH POCCHIMCKOI TPayKAaHCKONW MIACHTUYHOCTH, IATPUOTU3MA, YBRXKEHUS K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH Niepes PoanHox,
ropJIOCTH 3a CBOM Kpai, CBOI0 PoauHy, CBOU SI3bIK U KYJIBTYPY, IPOIIOE U HACTOSIIIIEE MHOTOHAIIMOHAJIBHOTO Hapojia Poccuu;

IEHHOCTHOC OTHOMICHUEC K ITPUPOJHOMY HACJICANIO U ITaMATHUKaM IIPUPOAbI, JOCTUKCHUAM Poccnu B HaYyKE, HCKYCCTBEC, CIIOPTE, TCXHOJIOTHUAX, TPYIC,

CIOCOOHOCTD OLICHMWBATh BKJIAJ pOCCHﬁCKHX y‘IéHLIX B CTaHOBJICHUC W Pa3BHUTUC 6I/IOJIOFI/II/I, MMOHMMAaHHUS 3HAYE€HUS OWOJIOTMH B IO3HAHWH 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOTO OOIIECTBA;



uzaeriHas yoexxa€HHOCTh, TOTOBHOCTB K CITYKEHHUIO U 3auiuTe OTedyecTBa, OTBETCTBEHHOCTD 32 €0 Cyas0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE JTyXOBHBIX LIEGHHOCTEH POCCUICKOTO HAPOA;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, 3TUUECKOTO TIOBEACHUS,;

CHOCOOHOCTD OLIEHMBATH CUTYAIMIO U IPUHUMATh OCO3HAHHBIEC PEHICHUS, ODUCHTUPYACh Ha MOPalbHO-HPaBCTBEHHBIE HOPMBI M LICHHOCTH;

0CO3HAaHUE TUYHOTO BKJIaJa B IOCTPOCHUE YCTOWYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POAMTENSM, CO3/JaHUIO CEMbH HA OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEH CeMEHHON KM3HU B COOTBETCTBUHU C
TpaauuusaMu HaposioB Poccun;

4) 3cTeTHYECKOT0 BOCITUTAHMSI:

3CTETUUECKOE OTHOIICHUE K MUPY, BKJIIOUAs SCTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHUH;

MMOHUMaHUE AYMOLMOHAJILHOIO BO3AEHCTBHS KUBOM MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKCHUIO B PA3HBIX BUJAaX UCKYCCTBA, CTPEMJICHHUE IIPOABJIATL Ka4CCTBa TBOp‘-IeCKOI\/'I JIMYHOCTH,

5) ¢puszu4eckoro BocnuTaHus, POPMUPOBAHMS KYJIbTYPhI 310POBbSI M 3MOLHMOHAJIBLHOI0 0J1aronoIyYnsi:

MMOHMMaHWE W pealn3anus 3I0pOBOr0 M 0Oe30macHOro o0pas3a JKH3HH (3I0pOBOE THTaHWE, COONIONCHHWE THUTHEHUYECKWX TpPaBUI U HOPM,
cOaaHCHPOBAHHBIN PEXUM 3aHATHH M OTIBIXA, PEryJspHas (QU3NYecKas aKTUBHOCTB), OEpEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUECKOMY H IICHXHYECKOMY 370POBEIO;

MMOHMMaHHWe TICHHOCTH TPAaBHJI HHIUBUIYATBHOTO M KOJUIEKTUBHOTO O0€30TIACHOTO MTOBEICHUS B CUTYAIHSIX, YTPOKAIONINX 3/IOPOBBIO M KU3HH IOJEH;

OCO3HAHUE MOCIIEJCTBHIA U HETPUATHSI BPEAHBIX MTPUBBIYEK (YIIOTPEOICHUS allKOTOIsl, HAPKOTHUKOB, KYPEHHS);

6) TPy10BOI0 BOCIIMTAHMSA

TOTOBHOCTbH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepPCTBA, TPYAOII00He;

TOTOBHOCTh K AaKTHBHOW JESATENFHOCTH TEXHOJOTHYECKOW H COIMAIIbHOW HAINpPaBJICHHOCTH, CHOCOOHOCTh WHHIIMUPOBAThH, IUIAHUPOBATH U
CaMOCTOSITEIIFHO BBITTOJNHATE TAKYHO JIEATENLHOCTD;

WHTEpeC K pa3indHbIM cdepam mpodeccHoHaIbHON NIEeATENBEHOCTH, YMEHHE COBEpIIaTh OCO3HAHHEIN BBIOOp Oyayliel mpodeccuu W peaan30BbIBATh
COOCTBEHHBIE JKU3HEHHBIC TUIAHBI,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO i CaMOOOpPa30BaHUIO HA MIPOTSHKEHUHN BCEH KU3HU;

7) 3K0JI0rHYeCKOr0 BOCIIUTAHMS:

9KOJIOTHUYECKH LIeJIeCO00Pa3HOE OTHOLIEHUE K MPUPOE KaK MCTOUHUKY KM3HM Ha 3eMile, OCHOBE €€ CyIIEeCTBOBAHMS;

MOBBIILICHHE YPOBHSI 3KOJIOTMYECKOH KyJIbTYphl: HNPUOOpPETEHHE OMNbITa IJIAHUPOBAHUS IIOCTYIIKOB W OLEHKH HMX BO3MOXHBIX ITOCIEACTBHH JUIS
OKpY>KaroIlEH Cpebl;

0CO3HaHHUE III00ANBHOTO XapaKTepa SKOJIOTMIECKUX MPOOIEM U IMyTeH UX PEILICHHUS;

CIOCOOHOCTH HCIIOJIB30BaTh MPHOOpETaeMble NMPH W3YyYEHHH OWOJOTMM 3HAHWS M yYMEHHUsl MpPHU pEHIeHHH NpoOJeM, CBSI3aHHBIX C palHMOHAJIbHBIM
MIPUPOIOTIONH30BAHNEM (COOIIOACHNE TTPABMII IOBEACHNS B IIPUPOJIE, HAIIPABIEHHBIX HA COXPAHEHHE PAaBHOBECHS B DKOCHCTEMAX, OXpaHy BHUAOB, SKOCHUCTEM,
ouochepsl);

AaKTUBHOE HETPHUATHE ACWCTBUH, MPHUHOCIIINX Bpel OKPYXKAIOIMIeW MPUPOAHOI Cpelle, yMEHHE NMPOTHO3MPOBATH HEOJIArompusATHBIE SKOJIOTHYECKHE
MOCJICACTBUA MMPEATTIPUHUMACMBbBIX Jlef/'ICTBHI\;I " MpEAOTBpAIIaTh UX;



HJINYME Pa3BUTOTO HKOJOTMYECKOTO MBILIUICHHS, SKOJOTMYECKOW KYJIbTYpBl, OMNBITA AEATEILHOCTH HKOJOTMYECKOM HampaBlCHHOCTH, yMEHHS
PYKOBOJCTBOBAaThbCS WMH B IO3HABAaTEIbHOM, KOMMYHUKAaTHBHOW W COLMANBHOW IPAaKTHKE, TOTOBHOCTH K YYacTHUIO B MPAaKTUYECKOH AeSTEITHLHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) neHHOCTH HAYYHOIr0 MO3HAHUS:

c(OPMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHA HAyKW M OOIICCTBEHHOW HpPAKTHKH, OCHOBaHHOTO Ha
JMajiore KyJabTyp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEpILECHCTBOBAHHUE SI3BIKOBOI U UNTATENBCKOM KYJIBTYPHI KaK CPEe/ICTBAa B3aUMOACHUCTBHSI MEXKY JIFOJbMH U TO3HAHUS MUPA;

MOHWMaHue crenudrukn OMOJIOTHH KaK HayKH, OCO3HaHUsS e€ poiu B (OPMHUPOBAHMH PAMOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3JAHHU IETIOCTHOTO
npeacTaBiIeHus] 00 OKpY)KalolleM MHUpe Kak O €AMHCTBE MPUPOABI, YelloBeKa U OOIIECTBa, B MO3HAHMH MPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHuH mpolieM
COXpaHEHUS MPUPOJHOTO PABHOBECHSI;

yOeXKIEHHOCT, B 3HAYMMOCTH OHOJOTMM JUIS COBPEMEHHOM NMBWIM3alUH: OOECIEYCHUS! HOBOTO YPOBHSI DPAa3BHTUS MEIWIWHBI, CO3/JaHUC
MEPCIEKTHBHBIX OMOTEXHOIOTHH, CIIOCOOHBIX pelliaTh peCypCHbIE MPOOIEMbI Pa3BUTHUS YEJIOBEUYECTBA, TIOMUCKA MyTel BBIX0O/A U3 TI00ATBHBIX KOJIOTHIECKUX
npobieM u obecreyeHus epexoaa K YCTOHUMBOMY Pa3BUTHIO, PAllMOHATIBHOMY HCIIOJIB30BAHUIO IIPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJyYCHHH OHOJIOTMUECKMX 3HAHWN B LEISAX IOBBILEHUS OOLIEH KyJIbTYphbl, €CTECTBEHHO-HAYYHOM I'pPaMOTHOCTH, Kak
COCTaBHOM YacTh (hyHKIIMOHAIEHON IPaMOTHOCTH 00ydJaromuxcs, popMUPYEMO PU H3yUSHHH OWOJIOTHH;

MNOHUMAaHHE CYIIHOCTH METOAOB IO3HAHMS, HCIIOJIb3yEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJydaeMble 3HAHHUA AJISl aHANM3a U
OOBSICHEHHS SIBJICHUM OKPY>KaIOIIEro MUpa M MPOUCXOISAIUX B HEM M3MEHEHHH, YMEHHUE [ieNlaTh 0OOCHOBAHHBIE 3aKIIOYEHUSI HA OCHOBE HAyYHBIX (DaKTOB M
HUMEIOIIUXCS JaHHBIX C LEJIBI0 TOIy4YeHHs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO UCIOIb30BaTh OMOJIOTHUECKUE 3HAHUS ISl PEIIeHHsI MPOOJIeM B peasibHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE LEHHOCTH HAYYHOW AEATEIIHOCTH, TOTOBHOCTH OCYILECTBISATH NMPOEKTHYIO U HCCIENOBATENbCKYIO IEATEIbHOCTh MHAWBUAYAIbHO U B
rpymIe;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPhIBHOMY OOpa3oBaHUIO M CaMOOOpa30BaHHIO, K AKTHBHOMY IMOJYYEHHIO HOBBIX 3HAaHMH IO OHOJOTMU B
COOTBETCTBHH C KH3HEHHBIMH ITOTPEOHOCTSIMH.

METANPEJIMETHBIE PE3YJIbTATbI

MertanpeaMeTHble pe3yiIbTaThl OCBOSHHs yueOHOTro npenaMeTa «bromorusy BKIIOUYAIOT: 3HAYUMBIE JUIsl (DOPMHUPOBAHUSI MUPOBO33PEHHS 00YUAIOIIXCS
MEXTUCIUIUTMHAPHBIE (MEXIPEJIMETHBIE) OOLICHAYYHBIE MOHSATHS, OTPaKalolIHe IeTOCTHOCTh HAYYHOW KapTHHBI MUpPA M CIEIU(PHUKY METOJOB TO3HAHUS,
WCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrus, SIBIICHHE, MPOIECC, CUCTEMa, HAYYHBIH ()aKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UCCIeOBaHue, HaONroJIeHHe, M3MEPEHUE, SKCIIEPUMEHT M JPYTHX), YHUBEpCalbHBbIE y4eOHbIe JeicTBUS (IIO3HABaTENbHBIC, KOMMYHHUKATHBHBIC,
perynaTuBHeIe), obecnieunBatoniue GopMupoBaHue (GyHKIIMOHAIBHON TPAMOTHOCTH U COITHAIEHON KOMITETEHIINH O0YYarOIINXCsl, CIIOCOOHOCTh 00YyJatomuxcs
WCITIOJIb30BaTh OCBOCHHBIE MEXIMCIHILIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W YHHBEpCAJbHBIE yueOHBbIC JIEHCTBUS B IMO3HABATEILHOW M COLMAIBHOM
MpaKTHKE.

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MIPOrPaAMMBbI CPEHETr0 001ero 00pa3oBaHusl JIOJKHBI OTPAKATh:

OBaageHue yHMBEPCAIBLHBIMU Y4eOHBIMH MO3HABATEJILHBIMHU JICHCTBUAMU:

1) 6a3oBble JIOrH4ecKme AelcTBHS:

CaMOCTOSITEIBHO (POPMYITHPOBATEH M aKTYAIN3UPOBATh IPOOJIEMY, paCCMAaTPHBAThH €€ BCECTOPOHHE;



WCIOJIb30BaTh MPH OCBOCHUU 3HAHW MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIM3a, CHHTE3a, CPAaBHEHUS, KIACCU(UKAIMKM, 0000IICHNS), PACKPBIBATh
CMBICJ OMOJIOTUYECKUX MOHATHIA (BBIIEISITh UX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTMMU TIOHSATHUSIMHU ),

OTIPENEISATh e ACSTEILHOCTH, 3a/1aBasi MapaMeTPhl M KPUTEPHH UX TOCTHXKEHUSI, COOTHOCUTH PE3YJIBTATHI IS TEILHOCTU C ITOCTABICHHBIMH LEISIMH;

HCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATHUS JIJIsl OOBSICHCHUS ()aKTOB U SBJICHHIA KUBOW TIPUPOIBI;

CTPOUThH JIOTHUECKUE PaCCYKIEHUS (MHAYKTUBHBIC, NEAYKTUBHBIC, TI0 aHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PacCMaTPUBAECMBIX
SIBIICHUSIX, (DOPMYJIUPOBAThH BHIBOJBI M 3aKJIFOUCHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEJCTBA sl MPEACTaBICHUs CYIIECTBEHHBIX CBA3EH M OTHOIICHUI B M3Y4aeMBIX OMOJIOTUYECKUX OOBEKTaxX, a TaKKe
MPOTUBOPEYHI PA3HOTO POJIA, BRISBICHHBIX B Pa3IMYHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh MJIaH PELICHUs MPOOIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCSl MaTepPUATIBHBIX U HEMaTepPHaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B ICATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YIbTATOB LEISIM, OLICHUBATH PUCKHU MTOCIEACTBUM AEATENbHOCTH,

KOOPAWHUPOBATH U BBITIOJIHATH pa60Ty B YCJIOBUIX p€ajibHOI'0, BUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOFO B3aPIMOI[CI>'ICTBPI$I;

Ppa3BHUBATh KPECAaTUBHOC MBIIIJICHUE ITPHU PECIICHNUH JKU3HCHHBIX HpO6J'IeM.

2) 6azoBble HccIeI0BATEILCKHE IeliCTBUSA:

BIIQ/IETh HABBIKAMHU Y4€OHO-MCCIIEAOBATENbCKON M TPOEKTHOW NEATEIEHOCTH, HAaBBIKAMHU pa3pemieHusl mpooOlieM, COCOOHOCTHI0 M TOTOBHOCTBIO K
CaMOCTOSITETHHOMY ITOMCKY METOJIOB PEIISHUS MPAKTUIECKUX 3a/1a4, TPIMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHWS,

WCTIONIF30BaTh Pa3iINYHbIE BHIBI JEATEIFHOCTH IO IMONyYEHHIO HOBOTO 3HAHUS, €T0 MHTEPIPETAlH, MPeoOpa30BaHUI0 W NMPUMEHEHHIO B Y4eOHBIX
CUTYaIUsIX, B TOM YHCJIE MIPH CO3AAHUN YUEOHBIX U COIUATBEHBIX TPOEKTOB;

(hopMHpOBaTH HAYYHBIH THI MBIIIIEHUS, BIIAIETh HAYYHON TEPMUHOIOTHEN, KIFOUEBBIMU MMOHATHSIMA U METOIAMU;

CTaBUTH U (OPMYITHUPOBATH COOCTBEHHBIE 33/]a4X B 00Pa30BaTENbHON NEATEIEHOCTH U JKU3HEHHBIX CUTYaIINsX;

BBISIBJISITh IPUYUHHO-CIIEJICTBEHHBIE CBS3U W aKTyalIM3UPOBATh 3a/1ady, BBIIBUTATh THUIOTE3Y €€ pelIeHus, HaXOAUTh apTyMEHTHI JUIS JIOKA3aTeIbCTBA
CBOWIX YTBEPKJCHHUIA, 3a]]aBaTh MapaMeTpbl U KPUTEPUHN PEIICHHUS,

AHAIIM3UPOBATH TMONyYEHHBIE B XOZE PEIICHUs 3a7addl Pe3yNbTaThl, KPUTHUECKH OIIEHWBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CUTYAIlHsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATH [IEJICHAIIPABICHHBIN TTOUCK MTEPEHOCA CPEICTB U CITIOCOOO0B JEHCTBUS B IPOGECCHOHAIBHYIO CPEY;

YMETh IMEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO U PAKTUYECKYIO0 00JIaCTH KU3HENCATEIIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIaCTe;

BBIJIBUTaTh HOBBIC UJICH, IPE/UIaraTh OPUTHHAIBHBIE TIOAXOIbI U PEIICHMsI, CTABUTH MTPOOJIEMBI U 3a]1a4H, IOIYCKAIOIUE aTbTepHATUBHBIE PEIICHUS.

3) paGora ¢ uHopmManueii:

OPUEHTHPOBATHCS B Pa3lIMYHBIX UCTOYHHKAX MH(POpPMANMKU (TEKCTe Y4eOHOro mocoOus, HAyYHO-TIOMYJIIPHON JIMTepaType, OMOJIOTHYECKUX CIOBapsIX U
CIPaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETe), aHANM3UPOBATh MH(DOPMALUIO Pa3IMYHBIX BUAOB U (DOPM IPEICTABJICHUS, KPUTHUECKH
OIIEHUBATH €€ JOCTOBEPHOCTh M HETIPOTHBOPEUHBOCTH;

($hopMyJIMPOBaTh 3aIPOCHl U MPUMEHITHh Pa3jIMYHbIe METOIBI IIPH MOKMCKE W OTOOpE OMOJIOrHYecKor WH(pOpMAIMK, HEOOXOMMMOM ISl BBIIIOJHCHHS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HWCIOJIB30BaHHS WH(POPMAIOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, COBEPHICHCTBOBATH KYJIBTYPY aKTHBHOTO HCIOJIb30BaHUS
Pa3JIMYHBIX ITOUCKOBBIX CUCTEM;



CaMOCTOSITEIBHO BBIOMpPATh ONTUMAJIBHYIO (hOpMy TpeAcTaBiIeHHs] OMOIOTHUECKON HH(POpPMALUH (CXeMBl, TpadUKH, AUATPAMMBI, TAOIUILIBI, PUCYHKU H
Apyroe);

HCTIONB30BaTh HAy4YHBIH $I3BIK B KauecTBE CpEACTBa MpH padboTe ¢ Ouonormdeckoil uHpopManued: NPUMEHITh XUMHUYECKHE, (UIUUECKUE U
MaTeMaTHYeCKHe 3HaKH M CHUMBOJIBI, (QOpMyIbl, aOOpeBHaTypy, HOMEHKIATYypy, HCIIOIb30BaTh U TMPEOOPa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaTJSITHOCTH;

BJIaJIeTh HaBBIKAMH PacllO3HaBaHUs U 3aIIUTHl HHOOPMALMU, MHPOPMAITHOHHON 0€3011aCHOCTH JINYHOCTH.

OsJaageHue yHNBEpPCAJILHBIMH KOMMYHUKATHUBHBIMH /IeCTBUSIMU:

1) oOmenue:

OCYILECTBIIATh KOMMYHHKALlMM BO BCEX cepax KU3HU, aKTHUBHO y4acTBOBATh B JHMAJOre WM AMCKYCCHH IO CYIIECTBY 00CYKAaeMoW TeMbl (yMEHHUE
3aJaBaTh BOIIPOCHI, BHICKA3bIBATh CY>KACHUSI OTHOCHTENBHO BBHIMOJHEHHS MpeAjiaraeMoi 3aaud, YIUThIBaTh HHTEPECHl U COTJIACOBAaHHOCTh MO3ULIUH IPYrux
YYaCTHHUKOB JUAJIOTa WIN JUCKYCCHUH);

pacrio3HaBaThb HCBCp6aHBHBIC CpeacTsa O6H1€HI/I$I, IMOHUMATh 3HAYCHUC COLUAJIbHBIX 3HAKOB, NPCANOCHIIOK BO3ZHUKHOBCHHA KOHq)J'H/IKTHLIX CHTyaHHﬁ,
YMETh CMAr4aTh KOHQIJIMKTH M BECTH MEPETOBOPBI;

BIaJeTh Pa3IMYHBIMU CIIOCOOaMHU OOLICHHS M B3aWMOJICICTBHUS, ITOHMMAaTh HaMEPEHHs APYTHX JIIOJEH, MPOSBIATH yBAXHUTEIBHOE OTHOLICHHE K
co0eceTHUKY B B KOPpeKTHOU (hopMe GOopMYyTHUPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTHYHO U3JIAraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAHUEM S3bIKOBBIX CPEIICTB.

2) coBMeCTHas /1eATeIbHOCTh:

MIOHUMATh ¥ HCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHON W HMHIAMBHAYANbHOW pabOTHl NPH PELICHUH OHOJIOTMYECKOW NpoOieMbl, 0OOCHOBBIBATH
HEO0XOIMMOCTh IPUMEHEHHI IPYMIIOBHIX ()OPM B3aUMOJEHCTBUS MIPH PELICHUH YueOHOM 3a1auu;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICHCTBUI € Y4ETOM OOIIMX MHTEPECOB U BO3ZMOKHOCTEH KaXKI0T0 WJIeHa KOJUIEKTHBA;

NPUHUMATH LEJIW COBMECTHOM JEATENbHOCTH, OPIaHM30BBIBATH W KOOPAWHUPOBATH ACHUCTBHS MO €€ JOCTHIKEHUIO: COCTaBIIATH IUIAH JACHCTBHH,
pacrpenensiTh pojiy ¢ yI€TOM MHEHUH yYaCTHUKOB, 00CYKIaTh PE3yJIbTaTbl COBMECTHOM PabOTHI;

OLIEHMBATh KAUECTBO CBOET0 BKJIA/Ia M KaXIOTO yJaCTHHKA KOMaH/bl B OOLIN Pe3yabTaT MO pa3paboTaHHBIM KPUTEPHUSIM;

IpeJiaraTb HOBBIE IPOEKTHI, OLICHUBATh UAEH C MO3ULIUH HOBHU3HBI, OPUTHHAIBHOCTH, IPAKTUIECKON 3HAUUMOCTH;

OCYILECTBIIATH O3UTUBHOE CTPATETMUECKOE IOBEACHUE B PA3JIMUHBIX CUTYaLUsIX, IPOSBISITH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIINATUBHBIM.

OsJaeHHe YHUBEPCAILHBIMU PeryIsTHBHBIMHU 1eHCTBUSIMU:

1) camoopranusanus:

HCTOJB30BaTh OMOJIOTUYECKUE 3HAHUS VIS BBISBICHUS MPOOJIEM U UX PELICHHS B )KU3HEHHBIX U YUE€OHBIX CUTYaLHX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IENIEBBIC U CMBICIOBBIC YCTAHOBKH B CBOMX ACWCTBHSIX U IMOCTYINKAX [0 OTHOLICHHUIO K KMBOH NPUPOJE,
CBOEMY 37I0POBBIO M 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEIBHO OCYIIECTBIIATh IO3HABATENIFHYIO ESTEIbHOCTh, BBIABIATH MPOOJIEMBI, CTaBUTH U (OPMYNIHUPOBaTh COOCTBEHHBIE 33434l B
06pa30BaTeHBHOﬁ JACATCIIBHOCTH U )KU3HCHHBIX CUTYallHAX;

CaMOCTOSITEIIbHO COCTABIIATH IJIAH PEIICHUs MPOOJIEMBI ¢ YIYETOM HUMEIOIIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEIIIOUTCHUIA;

naBaTb OLICHKY HOBBIM CHUTYallUAM,

pacmupsTh paMKH y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX TPEAIOUTCHU;

JieNiaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE;



OLIEHMBATh IPUOOPETEHHBIHN OIIBIT;

cnoco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW SPYAWLHMH B Pa3HBIX OONACTIX 3HAHWH, MOCTOSHHO MOBBIIATH CBOW 00pa30BaTEIbHBIN U
KYJbTYPHBIM YpPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBEI B JIESTEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB LIENISAM;

BJIaJIeTh HABBIKAMH MTO3HABATEILHON PEIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI M MBICIUTENBHBIX MMPOLECCOB, HX PE3YIbTATOB U OCHOBAHHMH,
WCTIONB30BaTh MPUEMBI peIEKCUH IJIs1 OLCHKH CUTYalluH, BEIOOpa BEPHOTO PELICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIIEHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX NP aHAINU3€E PE3YIbTaTOB ACSITEILHOCTH;

3) npuHsATHE ce0s M APYrUX:

MPUHUMATE ce0sl, MOHUMAast CBOU HEJJOCTATKU M JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MIPHU aHAINU3€E Pe3yIbTaTOB ACSITEIHHOCTH;

MIPU3HABATh CBOE MPABO U MPaBO APYTHX HA OILINOKH;

pa3BUBaTh CIIOCOOHOCTH OHMMATh MUP C MO3ULMH APYTOTO YEIOBEKA.

HNPEIMETHBIE PE3YJIBTATDI

[Ipenmernbie pesynpTathl ocBoeHus mporpammbl COO mo Ouosnorun Ha 0a30BOM YpOBHE BKIIOUAIOT clenuduyeckue A yd4eOHOro mpeaMera
«buonorus» Hay4dHbIE 3HaHUS, YMEHHUS U CIIOCOOBI I€HCTBUI IO OCBOCHMIO, MHTEPIPETALUH U PEOOPa30BaHUI0 3HAHUN, BUABI JESTEIBHOCTH IO MOIYICHUIO
HOBOTO 3HAHWS M TMPUMEHEHHWIO 3HAHWH B Pa3lIMUHBIX y4eOHBIX CHTYyallUsX, a TaKkkKe B PEabHBIX JKU3HEHHBIX CUTYalMsX, CBSA3aHHBIX C Ouomnorueil. B
MporpaMMe MpeAMETHBIE Pe3yIbTaThl IPEACTABICHBI 110 T01aM O0yUYEeHHS.

[IpenMeTHBIE pe3yNnbTaThl OCBOCHUS YueOHOro npenMeTa «buonorus» ¢ 10 Kiacce n0HKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTH 3HAHHMI O MECTE U POJIM OMOJIOTHH B CUCTEME HayYHOTO 3HAHUSI ECTECTBEHHBIX HayK, B (JOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-
HAYYHOW KapTHHBI MHpa U HAYYHOTO MHPOBO33PEHHS, O BKJIAJEC POCCHUCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OHOJIOTHH, (YHKIIMOHAIBHOU
TPaMOTHOCTH YeJIOBEeKa JIJIsl peIIeHHUs )KU3HEHHBIX 3aj1ay;

yYMEHHUE PACKpBIBaTh COJep)KaHUEe OMOJIOTUUECKHUX TEPMHUHOB W TOHSTHH: )KM3Hb, KIETKa, OpraHu3M, MeTabonu3M (0OMEH BeEIecTB M NpeBpalleHHe
SHEpPruM), TOMeOcTa3 (CaMOpEryAlys), YpOBHEBAsT OpraHU3aIsl KUBBIX CHCTEM, CAaMOBOCIIPOM3BEEHNE (PETPOAYKIINSA), HACIEICTBEHHOCTh, N3MEHYHBOCTH,
POCT ¥ pa3BUTHE;

yMEHUE u3jaratb OWOJIOTHYECKHe TeopuH (KJIETOYHAs, XpPOMOCOMHAs, MYyTalMOHHAs, IEHTpalbHAas JOrMa MOJICKYISpHOW Owonorum), 3akoHbl (I
Meunnensi, T. Moprana, H. 1. BaBuioBa) u yueHus (0 IEHTpaX MHOTrooOpasusi U MPOHMCXOXKJCHUsST KyIbTypHBIX pactenuid H. V. BaBunoa), onpenensts
TPaHUIBI UX TPIMEHUMOCTH K )KHBBIM CHCTEMAM;

YMEHHE BJIaJe€Th METOJaMH HAaydHOTO IMO3HaHWsS B OwWonornu: HaONMIOJACHWE W ONHCAaHWE JKUBBIX CHCTEM, MPOIECCOB M SABIEHHM, OpTaHM3anus H
MpOBEJICHNE OWOJIOTUYECKOTO OJKCIIEPUMEHTA, BBIIBIKEHHE THUIIOTE3bl, BBIBICHHE 3aBHCHMOCTH MEXIY HCCIENyeMbIMH BEIMYMHAMH, OOBSICHEHHE
MOJTy4YeHHBIX PE3YIbTAaTOB, NCTIOIH30BAHHBIX HAYYHBIX MMOHITHN, TEOPUN M 3aKOHOB, YMEHHE JIeNaTh BEIBOIBI HA OCHOBAHWH TOIYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIJENATH CYyIIECTBEHHBIE TPU3HAKK BUPYCOB, KJIETOK MPOKAPHUOT U 3YKAPHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
nporieccoB: 0OMeHa BEIIECTB U MPEBPAIICHUS SHEPTHU B KJIETKE, (POTOCHHTE3a, MIACTUYECKOTO U JHEPreTUIECKOro oOMeHa, XeMOCHHTE3a, MUTO3a, Melo3a,
OTIJIOJTOTBOPEHHUS, PAa3MHOXKEHHUSI, HHAUBUAYAIBHOTO PAa3BUTHS OPTaHu3Ma (OHTOTEHE3);



yMEHHUE MPUMEHSTh TOJXy4YEHHBIE 3HAHUS Ui OOBSICHEHHS OHMOJIOTMUYECKHX IIPOLIECCOB M SIBJICHWH, ISl NPHHATHS IMPAKTUYECKUX PEIICHUHA B
MOBCEAHEBHOM XKHU3HH C LIENbI0 00ecneyeHns: 6€30MacCHOCTH CBOETO 3[I0POBbS U 3[JOPOBbSl OKPY’KAIOIINX JIFO/IEH, COOMIOACHHUS] HOPM IPaMOTHOTO TTOBEJCHHUS B
OKpy Karolllell MpUPOAHOH cpee, TOHUMaHue HEOOXOIUMOCTH UCIONB30BaHUS JOCTHKEHUI COBpEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH JIJIsl palrOHATBHOTO
MIPUPOIOTNIOIb30BAHUS;

yMEHHUE pelaTh JJIEMEHTapHble T'CHETHYECKHE 3afadyd Ha MOHO- M JUTHOpPHIHOE CKpeUIMBaHUE, CLEIUICHHOE HaclelOBaHWE, COCTABISATH CXEMBI
MOHOTHOPHIHOTO CKpEeIMBaHMA AJIS IPeICKa3aHMs HacTIeI0BaHUs PU3HAKOB Y OPraHU3MOB;

yYMEHUE BBITOJIHATH Ja00paTOpHbIC U MPAaKTHUECKHE PadOTHI, COOMI0ATh MpaBuIa pu paboTe ¢ yueOHBIM U Ta00paTOpHBIM 000PYIOBAHUEM;

yMEHUE KPUTHYECKH OLIEHMBAaTh M HHTEPIPETUPOBATH HH(POPMAIHIO OHOJIOTHYECKOTO COACP)KaHMs, BKJIIOYAIONIYIO IICEBAOHAYYHBIC 3HAHUS W3
Pa3NUYHBIX UCTOYHHUKOB (CPEICTBA MACCOBOW MH(POPMAIMH, HAYIHO-MIOMYJISIPHBIE MaTEPUabl), STHIECKUE aCIIEKThHl COBPEMEHHBIX UCCIeJOBaHUI B OHOIOTHH,
MeAuIHe, ONOTEXHOJIOTHUH;

yYMEHHUE CO3/1aBaTh COOCTBEHHbIE TMCbMEHHBIE M YCTHBIE COOOIIeHUs, 00001as OMOIOTHIECKYI0 HH(DOPMAIIHIO U3 HECKOIBKMX HCTOYHHKOB, TPAMOTHO
WCTIONB30BaTh MOHATHHHBIN anmapaTt OHOIOTHH.

[IpenMeTHBIE pe3ynbTaTHl OCBOSHUS yueOHOTO mpenMeTa «buonorusy 6 11 Knacce OHKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OUOJIOTHH B CUCTEME HayYHOT'O 3HaHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHNN COBPEMEHHOM €CTECTBEHHO-
HAY4YHOM KapTHHBI MHpa M HAy4YHOIO MHPOBO33DEHHUS, O BKJIAZEC POCCHHUCKUX M 3apyOCKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTMH, (HYHKLHNOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUISl PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJEpPKAHWE OHMOJOTMYECKHX TEPMHMHOB M TMOHATUN: BUIA, HOMYJSUMs, T€HO(OHI, 3BONIOLUS, IBIKYyIIUE cuibl ((pakTopsr)
9BOJIIOLMH, HPUCIIOCOOJICHHOCTh OPraHU3MOB, BHA000pPa30BAaHUE, SKOJOTHUECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHl, KOHCYMEHTHI, PEAYLEHTHI, LENH
MTUTaHMSI, YKOJIOTHYECKas MMpaMu/ia, OuoreoreHo3, brnochepa;

YMEHHE H3JaraTh OHojornueckue Teopuu (3BosmounuoHHass Teopus Y. JlapBuHa, CHHTETHYECKas TEOpHS 3BOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponsieBoro cxonctea K. M. Bbapa, uepenoBanus riaaBHbIX HanpaBieHuil U mytei ssosounu A. H. Cesepuosa, yuenus o 6uocdepe B. M. Beprazackoro),
OIIPENEIIATh IPAHHULIBI UX NPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHE BJaJeTh METOJAaMH HAay4HOI'O IMO3HAHMS B OHMOJIOTMH: HaONIOJIEHHME M ONHCAHUE JKMBBIX CHUCTEM, IPOLIECCOB M SIBICHUM, OpraHu3alus U
MpoBeieHNe OHOJOTMYECKOr0 3KCIIEPUMEHTA, BBIABHKEHHE THIIOTE3bl, BBISBICHHE 3aBHCUMOCTH MEXIY HCCIEIyEeMbIMH BEIHYMHAMHU, OOBSICHEHHE
MOJIYYEeHHBIX PE3YJIbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHATHH, TEOPUI U 3aKOHOB, yMEHHUE JeJIaTh BHIBOBI HA OCHOBAHUH NOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIENATh CYLIECTBEHHBIC MPHU3HAKH CTPOCHHS OMOJIOTMYECKMX OOBEKTOB: BHIOB, HMOMYJISLWH, MPOAYLEHTOB, KOHCYMEHTOB, PEAYLICHTOB,
OMOreoLEeHO30B M 3KOCHCTEM, OCOOCHHOCTH NPOLIECCOB: HACIEACTBEHHONW M3MEHYMBOCTH, €CTECTBEHHOIO OTOOpA, BHII000pa30BaHMs, MPUCTIOCOOIEHHOCTH
OpPTaHU3MOB, ACUCTBHS JKOJIOTMYECKUMX (PAKTOPOB Ha OpPraHU3MBI, MEPEHOCA BEIIECTB M IOTOKA SHEPTUH B HKOCHUCTEMAX, aHTPOIIOTEHHBIX M3MEHEHUH B
HKOCHUCTEMAaX CBOEH MECTHOCTH, KPyTrOBOPOTa BEIIECTB U OMOT€OXUMHUUECKUX LIUKIIOB B Onocdepe;

yMEHHUE MNPUMEHSTh MOJy4YEHHbIE 3HAHUS Ui OOBSICHEHHS OMOJIOTMYECKHMX IPOLIECCOB M SIBJICHUH, ISl TPUHATUS TNPAKTHYECKUX PEIICHUH B
MOBCEAHEBHOW XKHU3HHM C LIENbI0 00ecneyeHns: 6e30MaCHOCTH CBOETO 3/I0POBbS U 3[JOPOBbSl OKPY’KAIOIIUX JIFO/IEH, COOIOIEHUs] HOPM IPaMOTHOTO IIOBEJCHHUS B
OKpyJXKarolllell TPUPOJHON cpele, IMOHMMaHHE HEOOXOMUMOCTH WCIOJNB30BaHHUS JOCTIDKEHHH COBPEMEHHOW OHWOJIOTMM Ui PalMOHAIBHOTO
MIPUPOIOTIOIH30BAHHNS;

YMEHHUE pelaTh dJIeMeHTapHbIe OMOJIOTHYECKHE 33/Ia49H, COCTABIISITh CXEMbI TIEPEHOCA BEIIECTB U SHEPTHU B dOKOCHCTEMaX (IeMU TTUTaHHUs);

YMEHHE BBITIOJHATH 1a00paTOpHBIE M MPAKTUIECKUE PadOThI, COOJIOIATh MTPaBUIiIa IPH paboTe ¢ y4eOHBIM U Ta00PaTOPHBIM 000PYI0BaHHEM;



YMCHUC KPUTHYCCKU OLCHHBATH U HHTCPHPCTUPOBATH I/IH(I)OpMaI_[I/IIO OHOJIOTHYECKOTO COACPIKAHUA, BKIIOYAIONIYIO IICCBAOHAYYHBIC 3HAHHA U3
Ppa3iIMYHbIX HCTOYHHUKOB (CpeILCTBa MacCOBOM I/IH(bOpMaLII/II/I, HAaY4YHO-TIOITYJIAPHBIC MaTepI/Ia.]'H)I), paccMaTpuBaTh ra00abHbIE HKOJOTHUECKUE HpO6J'IeMI)I
COBPEMCHHOCTH, (I)OpMI/IpOBaTI) IO OTHOIICHHUIO K HUM CO6CTB€HHYIO TIO3UIIHIO,

YMCEHUC CO30aBaThb COOCTBEHHBIE ITUCbMEHHEIE U YCTHBIC COO6III€HI/I$I, 06061113;[ 6I/IOJ'IOI‘I/I‘1€CKYIO I/IHq)OpMaHI/IIO 13 HCCKOJIbKUX UCTOYHUKOB, 'PaMOTHO
HCIIOJIb30BaTh MOHATUUHBIN armapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrpoubusie | Ilpakruyeckue (udpp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
! bronorns Kak nayka 3 0-5 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 X 2
MBRIC CHETEMBL H 1x Opramtsatiis https://m.edsoo.ru/7f41¢292
3 XHUMUYECKUH COCTaB U CTPOCHUE KIIETKH 17 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 X 12
MBSHCACATCIRHOCTD [ICTHH https://m.edsoo.ru/7f41¢292
5 Pa3smHOXeHME U HHANBUAYAIBHOE pa3BUTHE 7 1 bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 18 15 bubnuoreka [{OK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 2 bubnnorexa [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
but6mmorexa [IOK
8 P 1
C3EPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbie
Ne i/ P Kourpoububie  IIpakTuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoTsbI
pecypcsl
1 DBOJIIONMOHHAS OWOJIOT U 9 1 buGnuorexa [IOK
https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 0.5 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Oprauu3Mbl 1 OK aroIas cpeaa 5 1 bubmorexa HOK
P PYyHAIOM pea https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo0111ecTBa U DKOIOTHUECKUE CUCTEMBI 9 hitps-//m.cdsoo.ru/7f4 1ccT4
bu6mmoreka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabhubie | IlpakTnueckue
n/n Bcero u3ydyeHusi  obOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 buoiiorus B cucreMe Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoab! O3HAHMS )KMUBOU PUPOJIBI.
[TpakTuueckast paborta Ne 1
bubmuorexa [JOK
2 «/cronp30BaHuEe pa3IMYHBIX 1 0.5
https://m.edsoo.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornueckue cuctemsl, IPOILIECChI | bubnunorexa [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XumMuueckuii cocraB KiaeTku. Boga u | bubmuorexa [JOK
MUHEPAIBHBIE COJIA https://m.edsoo.ru/863e674¢
bu6mmorexa [IOK
5 b .C 0 1
CITKH. -OCTAB H CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue | 0.5 bubnmoreka [JOK
KaTaJINTHYECKON aKTUBHOCTH ’ https://m.edso0o.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTM KaTajasbl)»
bu6 OK
7 Yriaesonsl. JIunuasl 1 nonmotexa 11

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6mmoreka [IOK

8 Hyxnentospie kucnorsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonbl u3y4eHus bubnuoreka [IOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak 1ieyocTHas xuBast
crucrema
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaGopaTtopHnas pabota Ne 2
«3ydyeHne cTpoeHus KJIETOK bubnuorexa [JOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OaKTepHii 10T MUKPOCKOIIOM Ha https://m.edsoo0.ru/863e716¢
TFOTOBBIX MUKpOIIpEIaparax u ux
OIIMCAaHHUE»
bu6mmoreka [IOK
12 OOMeH BelIeCTB Wi METa00Iu3M hitps://m.cdsoo.rw/863¢766¢
bu6mmoreka [JOK
13 PotocuuTes. XemocHHTes https://m.edso00.ru/863e7c98
. bubnuoteka [JOK
14 JHepreTHecKHii oOmeH https://m.edsoo.ru/863¢e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kjeTku. Muros. JlabopatopHas
15 pabota Ne 3 «Habmtonenue Murosa B 0.5 bubmmorexa [IOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
16 buocunTes 6enka. Peakmmst bubmuorexa [JOK
MaTPUYHOT'O CUHTE3A https://m.edsoo0.ru/863e796¢
17 Tpaucnsius — OuocuHTe3 Oenka bubmmorera [IOK

https://m.edsoo.ru/863e796¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnetounsie hopMbl )KU3HU — bubnmoreka [JOK
BUPYCBI https://m.edso00.1ru/863¢7540
bu6mmoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
. bu6mmoreka [IOK
20 Meitos https://m.edsoo.ru/863e7{4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII010TBOPEHHE.
21 Jlaboparopnas pabota Ne 4 0.5 bubnuorexa [JOK
«3yueHue CTpOeHUS MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
” NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHHU3MOB https://m.edsoo.ru/863e¢8436
3 I'enetuka — Hayka o bubnuoreka [IOK
HACJICACTBECHHOCTH Y U3MCHUYHUBOCTH https://m.edsoo.ru/863e862
3aKOHOMEPHOCTH HACJIEI0BAaHUS
24 1| I/ISH&KO]I: Monoru6 I/IH HOE Buommorexa LOK
P ] pra https://m.eds00.ru/863e8878
CKpelIUBaHHe
UTHOpHUIHOE CKpELMBaHuE. 3aKOH
25 fesaBninqoro HaF;nHeI OBaHUs bubmmorexa [OK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenneHHoe HaclleJOBaHHUE
npu3HakoB. JlabopaTopHas pabora
%6 Neo 5 «M3yuenue pe3ynbTaToB 0.5 bubnmnoreka [JOK

MOHOTHOPUAHOTO U JUTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(HIBI HA
TOTOBBIX MUKpPOIIpEapaTax»

https://m.edsoo0.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

7 I'eneruka nona. HacnenoBanue | bubmuoreka [JOK
MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencrsenHas
W3MEHYHMBOCTb. JIJabopaTopHas

)3 paborta Ne 6. U3yuenue | 0.5 bubnnoreka [JOK
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»

HacnencrBennas "3MEHYMBOCTb.

79 JlaGopaTtopnast pabora No 7. | 0.5 bubnuorexa [JOK
«AHanM3 MyTayi y 1po30Qiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOITpEIapaTax»

30 I'eneruka yenoBeka 1 bubmorexa HOK

https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O600111€HIE TIO

31 teme «HacneacTBeHHOCTD 1 1
W3MEHYHBOCTH OPTAaHU3MOBY

32 Ceneknus Kak HayKa M IpoLece 1 bubmmorera [TOK

https://m.edso0o0.ru/863¢9214

1 MeToap! 1 TOCTHIKEHUS CEJIEKIINHA | bu6mmoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e¢9214

34 brorexHonorus kak orpacib | bubnuoreka [IOK
MPOU3BOACTBA https://m.eds00.ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabsubie | IIpakTuueckue
n/n Bcero u3ydeHusi =~ oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcsl
1 DBOJIIOLMS U METOJIbI €€ U3YUEHUSI 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) Uctopus pa3Butus mpeacTaBieHUN 1 bubnnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863¢9570
bu6mmorexa [IOK
3 Muipososmiowsts ! https://m.edsoo.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€IMHHIIA BUJIA ¥ SBOJIOIUH.
4 JlaGopatopHas pabota Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99¢6
«CpaBHEHHE BUJIOB 110
MOP(OJTIOTHUECKOMY KPUTEPHUIOY
5 JIBroKy1ue cuibl (371eMeHTapHbIe | bubnuoreka [IOK
(haKTOphI) SBOITIOLIUN https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBeHHbIi1 0TOOD U ero (opMbl 1 hitps://m.cdsoo.ru/863e9ed0
Pe3ynbrarel 3BOIOLMN:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
7 BugooOpa3oBanue. JlaboparopHas 1 0.5 bubmuoreka [IOK
pabota Ne 2 «Onmcanne https://m.edsoo.ru/863e9fde
MPUCTIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIbHOTO XapaKkTepa»
g Hanpasnenus u nytu | bub6nuorexa [IOK

MaKpO3BOJIOIHN

https://m.edsoo.ru/863e9¢cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeobOpaTtumocTs 3BOMIOIINN
10 Hcropust )xu3HU HA 3eMiie 1 METO/Ibl
e u3yueHus
1 ['unoTre3sl NPOUCXOKACHUS )KU3HU bubnmoreka [JOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
12 Pa3Butune xu3Hu Ha 3emie no 3pam bubnmoreka [JOK
U Iepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHHOTO U KUBOTHOTO MHPA.
13 [IpakTrueckast padora Ne 1 0.5 bubnuoreka [IOK
«M3y4eHre NCKONIaEMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
PACTCHHIA U KUBOTHBIX B
KOJUIEKLIHSAX»
14 CoBpemMeHHas cuctema bubnuorexa [JOK
OpPraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) bubmmorexa [OK
https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((pakTopsl) bubnuoreka [IOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH DBOJIOIAU
yeJioBeKa
18 UYenoBeueckue packl M MPUPOTHBIC bubnmoreka [JOK
aJanTaluy YeJI0oBeKa https://m.edsoo.ru/863caea2
Peseprubriit ypok. O60011eHIE TIO
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenpl 0O0uTaHUs U SKOJIOTHYECKHE bubnnorexa [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(bakTopsI

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

AbuoTtndeckue (HakTopsl.
JlaGopaTopnast pabota Ne 3.
«Mopdonorudyeckue 0COOCHHOCTH

. bu6mmoreka [IOK
22 pacTeHHl U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl0e
oburtanus». JlabopaTtopHas padora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa»
bu6mmorexa [IOK
23 brorurieckue paxroper https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomysitun. [Ipaktuueckas pabora
24 No 2 «ITopcuér nmnoTHOCTH 0.5
MOMYJISIANA Pa3HBIX BUIOB
pacTeHuin»
)5 Coo01iecTBa OpraHu3MoB — bubnmnorexa [JOK
OHMOILIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuoteka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKA3aTeNId YKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPaMUJbI. bubmmorera [TOK
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. Cykueccust
28 [IpupoaHbie s3KO0CHCTEMBI
29 AHTpPONIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobdanpHas bubnnoreka [JOK
AKOCUCTEMA 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmuotexa [JOK

6uocdepsl

https://m.edso0.ru/863ebd16



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

32 YenoseuecTBo B Onocdepe 3emian

13 CocymiecTBoBaHUE TPUPOBI U | bubnmoreka [JOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHIE TEMBI

34 «Co00111eCTBA M SKOJIOTHYECKUE 1

CHCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

2.5



https://m.edsoo.ru/863eba1e




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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