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2023 rox
PaGouast mporpamma pazpaboTaHa B COOTBETCTBHH CO CICIYIOIIMMHU JOKYMEHTAMHU:

+  @enepanbHBIN rocy1apcTBEHHBIH 00pa30BaTeNbHBIA CTaHJAPT CPEIHEro 00Iero oopa3oBanus, yTB. pukazoM MuHnpocserienus: Poccun
ot 31.05.2021 Ne 287 (manee — ®I'OC O0O0).

OenepanbHas paboyasi mporpamMmma OCHOBHOro oduiero odpasoBanusi «buonorus» (ans 10-11 kmaccoB o0pazoBaTeNbHBIX OpraHU3aLU).



Munucrepcerso npocsemenus PO, Mocksa, 2022 r.
OcHoBHas 00pa3oBaTenbHas mporpamma cpeaaero oomero oopaszosanus MAOY Ynoposckas COIL (mpuka3 Ne 236/1-o1 ot 29..08.2023 1.)

CormnacHo yueOHOMY I1aHy pabodas mporpamMma paccuutana Ha 1 yac B Henento, 34 yaca B roz B 10 kiacce, 33 yaca B roa B 11 kiacce.

[TosicuutenpHas 3anmucKa.

I[Tpu pa3zpaboTke nporpamMmbl 10 OMOJIOTHH TEOPETHUECKYIO OCHOBY ISl OTIPE/ICICHUS MTOIX00B K (POPMHUPOBAHHUIO CO/ICPKAHMS yI4eOHOTO
npenmMera «buosorus» coctaBwin: KoHienTyaibHbie nojaoxkeHuss ®I'OC COO o B3anMo00yCIIOBICHHOCTH LIETICH, COIepKaHus, pe3yIbTaTOB
o0yuyeHHs ¥ TpeOOBaHMIA K YPOBHIO IMOATOTOBKH BBIITYCKHHKOB, MOJIOKEHHS 00 OOIMIMX IENAX M MPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSTHUE CHUCTEMBI cpeiHero olriero odpasoBanus B Poccuiickoit @enepaliyy, a Takke MOJIOKEHUA O crienuduke 6uonoruu, e€ 3Ha4YeHU! B
MO3HAHUM KUBOW MPHUPOJBI M OOECIeUEeHUU CYIIECTBOBAHUS YeIOBEeYECKOro obmiectBa. COriacHO Ha3BAaHHBIM IOJIOKEHHSIM, OMPEIEICHbI
OCHOBHBIE (DYHKITUH ITPOrPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TIporpamMma no Ouosoruu JA€T HpEJCTaBICHUE O LENAX, 00 oOuiell crpareruu oOyueHUs, BOCHUTAHHUS U Pa3BUTHUSL O0y4arOLIUXCS
cpeacTBamMu ydebHoro mpenmera «buonorus», omnpenenser o0s3aTeNbHOE NMPEIMETHOE COJEp)KaHUEe, €ro CTPYKTYpPY, paclpeneiceHHue Io
paszzenaM U TeMaM, peKOMEHAYEMYIO MOCJIeIOBATEIbHOCTh U3YUeHHUsl Y41eOHOTro MaTepuasa ¢ y4€ToM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKU 00pa30BaTEIBHOTO MPOIIECCa, BO3PACTHBIX 0COOEHHOCTEH 00yUJarOIMIUXCsl.

B mporpamme mo OHONOrMM TakkKe YYMTBHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METAlpEAMETHBIM U IMPEIMETHBIM
pe3yibTataM o0ydeHuss B (JOPMUPOBAHMM OCHOBHBIX BHJIOB y4eOHO-IO3HABATENbHOU AEATENbHOCTH/y4eOHBIX ACUCTBUI 0OydaroUIuxcs 1o
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no Ouosioruu (10—11 knaccsl, 6a30BbIi ypoBEHB) peaan30BaH IPUHIIUII IPEEMCTBEHHOCTH B U3Y4YE€HUU OMOJIOTHH, Oy1aroaaps
YeMmy B Hell IpOCMaTpUBAETCsl HAPABICHHOCTh Ha pa3BUTHE 3HAHUI, CBSI3aHHBIX C ((OPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS,
IIEHHOCTHBIX OPUEHTAIUH JTUYHOCTHU, 3KOJIOIMYECKOTO MBIIUICHHS, IPEACTABICHUNA O 340pOBOM 00pa3e JKU3HU U OEpe’KHBbIM OTHOILIECHHEM K
OKpyKaromiel npupoaHoit cpene. [loaromy Hapsay ¢ U3ydeHHEM OOLIEONOIOTHYECKUX TEOPHH, a TakKe 3HAHUN O CTPOEHUU JKUBBIX CHCTEM
pa3HOTO paHra W CYIIHOCTH OCHOBHBIX MPOTEKAOIIMX B HUX MPOIECCOB B MpOrpamMme MO OHOJOTHH y/elIeHO BHUMAaHHE HCIIOIb30BaHUIO
MIOJTyYCHHBIX 3HAHUHN B TIOBCEHEBHOW JKM3HU JUIS PEHICHUS MPUKIAIHBIX 33134, B TOM YHCIE: MPOPHUIAKTHKN HACIEACTBEHHBIX 3a00IeBaHUI
4eJI0BEKa, MEIMKO-TeHETHYECKOT0 KOHCYJIbTUPOBaHMs, 000CHOBaHMS SKOJIOTHYECKHU 1eJ1IecO00pa3HOro NOBECHHS B OKPYKAIOLIEH MPUpPOIHON
cpeie, aHaJIn3a BIUSHUS X03HCTBEHHOM JIEITETbHOCTH Y€I0BEKa Ha COCTOSIHUE PUPOTHBIX M HCKYCCTBEHHBIX IKOCUCTEM. Y CHIIEHHE BHUMAHUS
K TIPUKJIaJHOW HAMpaBICHHOCTH yueOHoro npeameTa «bruoaorus» npoauKTOBaHO HEOOXOAUMOCTBIO OOeCTIeYeHUS YCIIOBUH JIJIsl pellieHUs] OHON
W3 aKTyaJbHBIX 3aJlad IIKOJHLHOTO OHMOJOTHYECKOro oOpa3oBaHMs, KOTOpas MpeimnojiaracT (popMupoBaHHE y OOYYArOUIUXCS CIOCOOHOCTH
a/IalITUPOBATHCS K U3MEHEHUSIM IMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

Buosnorust Ha ypoBHe cpefHero obmero oOpa3oBaHusi 3aHMMaeT BakHoe MecTo. OHa obecrieunBaeT (GpopMHUpOBaHHE y O0yYaroIUXcs
NPEJICTaBICHUN O HAyYHOW KapTHHE MHpA, pacliupseT u 0000maeT 3HaHHs O KUBOH MPHPOJIE, €€ OTIIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOMH



OpraHu3alliil ¥ JBOJIOIHMH, CO3MaET YCJOBUS JUIS: TIO3HAHUS 3aKOHOB JKUBOW MPHPOJBI, (popMUpoBaHUS (YHKIMOHAIBLHONW T'PaMOTHOCTH,
HABBIKOB 37J0POBOT0 U 06€30M1acCHOT0 00pa3a KU3HHU, IKOJIOTUIECKOTO MBIILICHUS, ICHHOCTHOT'O OTHOIICHHUS K KUBOU MPUPOJIC U YETIOBEKY.

Bonpiioe 3HadueHne OMONOTHS MMEET TAKKe JJI PEUICHUS BOCIUTATENBHBIX W Pa3BUBAIONIMX 3aJad CPEAHEro 00Iero oOpa3oBaHws,
colpan3anuu odydaronmxcs. MzyueHnne Onoorun odecreunBaeT yCIoBHs Ui (hOpMUPOBAHKS WHTEIUICKTYaIbHBIX, KOMMYHHKAIIMOHHBIX U
WH(POPMAIMOHHBIX HABBIKOB, 3CTETHYECKOW KYJIBTYPBI, CLIOCOOCTBYET WHTETPALMU OMOJOTMYECKUX 3HAHWW C TPEACTABICHUSMHU W3 APYTHX
y4eOHBIX MPEAMETOB, B YACTHOCTH, PU3UKH, XUMUU U reorpadun. HazBaHHBIE MTOJIOKEHUS O MTPeIHa3HAYCHUN y4eOHOTO mpeamera «buomorus»
COCTaBUJIM OCHOBY JIsI OTIPEICIICHUS MTOAXO0I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €TO COJIEPKAHUS, IPEICTABICHHOTO B IIPOTPAMME 110 OMOJIOTHH.

OTt60p comepkanusi yueOHOro mpeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH € MO3UIUN KYIbTYpOCOOOpPa3HOTO TOJX0/1a, B
COOTBETCTBUH C KOTOPHIM 00YUaIONIHECs TOJHDKHBI OCBOUTH 3HAHHS U YMEHUS, 3HAYMMBIE 1151 QOpMUpOBaHUsI OOIIEH KYIbTYphI, ONPEACIISIONINE
aJICKBATHOE TIOBEJICHUE YEJIOBEKa B OKPYXKAIOIICH MTPUPOIHON cpejie, BOCTPEOOBaHHBIC B TIOBCETHEBHOM KU3HU U MMPAKTUICCKOM A TSITEHOCTH.
Oco0oe MecTo B 3TOH cHCcTeMe 3HAaHWH 3aHUMAIOT AJIEMEHTBI COJICPIKAHUS, KOTOPBIC CIIY)KaT OCHOBOH /it (POPMUPOBAHUS MPEICTABICHUA O
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTUHE MUPA U IICHHOCTHBIX OPHUEHTAIMSX JIMYHOCTH, CIIOCOOCTBYIONIMX TYMAaHU3alIUU OUOJIOTHYECKOTO
obOpasoBaHwUs.

CTpyKTYpHpOBaHHUE COACPKAHMS YICOHOTO MaTepualia B MPOrpaMMe MO OMOJIOTHH OCYIIECTBICHO C YYETOM MPHOPHUTETHOTO 3HAYCHUS
3HAHWIA 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX KUBOUW MPUPOJIBI, O €€ YPOBHEBOW OpPraHU3aliU U IBOJIIONHH. B COOTBETCTBUM C 3THM B CTPYKTYPE
yueOHOTo Tpenmera «bHoNorus» BBIIEICHBI CICAYIONIME COJCpKATEIbHbIC JTHHUN: «BHONOrHs Kak Hayka. MeTolbl HAyYHOTO MO3HAHHS,
«Knerka kak Ouonormueckas cuctemay, «OpraHusMm kKak Ouojoruueckas cucremay, «CucreMa WU MHOroo0Opasue OpraHH4ecKoro MUpay,
«OBOITIOIHS KUBOH MPUPOAB», « IKOCUCTEMBI U IPUCYIITUE KM 3aKOHOMEPHOCTI.

Llenp w3ydenuss ydueOHOro mpeamera «buomorus» Ha 0a30BOM YpOBHE — OBJQJICHHE OOYYAIONUMUCS 3HAHHWSMH O CTPYKTYPHO-
(GyHKIIMOHATBHON OPraHU3aIMH KUBBIX CHCTEM PAa3HOTO paHTa U MPUOOpEeTeHNEe YMEHHH NCIOBL30BaTh 3TU 3HAHUS JUISI TPaMOTHBIX JICHCTBHIA B
OTHOIIEHUH 00BEKTOB KUBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTrxkeHue e u3ydeHus yaeOHoro npeamera «bruoorus» Ha 6a30BOM ypOBHE 00eCIIeUnBaCTCS PEIICHUEM CIISAYIOIINX 3a/1a4:

OCBOCHHE OOYYAOIIUMUCS CUCTEMBI 3HAHUH O OMOJIOTHUECKUX TCOPHSX, YUCHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3axX, MPaBHIIaX,
CIIy’KaIllluX OCHOBOH 1711 OpMHUPOBAHUS MPEACTABIEHUIN O €CTeCTBEHHO-HAYYHON KapTHHE MHPA, O METO/aX HAyYHOTO MO3HAHUS, CTPOCHHH,
MHOT000pPa3ui U OCOOEHHOCTSAX JKUBBIX CHCTEM PAa3HOTO YPOBHSI OpraHU3alliH, BBIJAIOIINXCS OTKPHITHSIX U COBPEMEHHBIX MCCIIEIOBAHUSIX B
OHOJIOrnH;

(dbopMUpOBaHHE Y 00yUAIOIINXCSI TIO3HABATEILHBIX, HHTESIICKTYaTbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B IIPOIECCe aHAIN3a JIAHHBIX O ITyTIX
pa3BUTHS B OMOJOTHHN HAYYHBIX B3TJSI0B, UACH U MOIXO00B K U3YUYEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIUy;

CTaHOBJIEHUE Y O0y4arommxcs oOuieil KyinbTypbl, (YHKIHMOHATBHON TPAMOTHOCTH, Pa3BUTHE YMEHH OOBSCHATH M OICHUBATH SBIICHUS
OKPYKAOIIEero MHUpa KUBOH MPUPOJIGI HA OCHOBAHUY 3HAHUH W OTIBITA, IOJTYICHHBIX TTPH H3yICHUH OUOJIOTHH;



(bopmupoBaHue y 00ydaroUIMXCsl YMEHHH HIUTIOCTPUPOBATh 3HAaU€HUE OMOJIOTMUECKUX 3HAHUHM B IPAKTUYECKOH 1eATEIbHOCTH YEI0BeKa,
Pa3BUTHH COBPEMEHHBIX MEUIIMHCKUAX TEXHOJIOTUI U arpOOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM XHBOW MPHPOJIBI, HEOOXOIUMOCTH OEpPEeKHOTO OTHOLICHUS K HEl,
COOJIIOJICHHSI STUUECKUX HOPM IIPH ITPOBEACHNUN OMOJIOTHYECKUX UCCIIE0BaHUI;

OCO3HaHHE LEHHOCTH OMOJIOTMYECKMX 3HAHMU JJIs MOBBIIICHHUS YPOBHS SKOJIOTMYECKOH KYJIbTYpbI, [UId (POPMUPOBAHMS HAYYHOI'O
MHUPOBO33PEHHS;

IPUMEHEHNE TPUOOPETEHHBIX 3HAHUI U YMEHUI B IOBCEJHEBHOM YKU3HU AJIs1 OLIEHKH MOCJIEICTBUN CBOEH NEATEIBHOCTH 110 OTHOILIEHHUIO
K OKpY’Karollel cpeze, CoOOCTBEHHOMY 310pOBbI0, 000CHOBAaHUE U COOJIIOJICHHE Mep NPOPHIAKTUKHY 3a00JIeBaHUI.

B cucreme Cp€aHETro 06].].[61"0 O6p330BaHI/IH «BI/IOJ'IOFI/IH», nsydacmas Ha 0a30BOM YPOBHE, ABJIACTCA 00s13aTeNIbHBIM y‘le6HBIM IpeaAMETOM,
BXOJAIIUM B COCTaB HpeI[MeTHOﬁ obnacTu «ECTGCTBCHHO-HayT-IHI)IC MMpECaAMETLD).

Pasnen 1. Conep:xkanue yueoHoro npeamera «buossorns»
10 KJIACC

Tema 1. Buosiorus kak Hayka.
buonorus kak Hayka. CBsi3b OMOJIOIMH ¢ OOLIECTBEHHBIMU, TEXHUYECKUMU U APYTMMH €CTECTBEHHBIMU HayKaMu, (puinocoduell, 3TUKOil,
ACTETUKOMN U npaBoM. Posib Ononoruu B GopMUpOBaHUM COBPEMEHHOM Hay4HOUN KapTUHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

MeTonbl TO3HAHUS JKUBOM TpUPOILI (HAONIOJIEHUE, OSKCICPUMEHT, OIMCaHWe, HW3MEpPEeHHE, KIACCUPUKAINSI, MOJICITUPOBaHUE,
CTaTHCTUYECKasi 00pabOTKa TaHHBIX).

JleMoHCTpanum:

[Toptpetsr: Y. {apeun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuipl U cxembl: «MeTo Ibl TO3HAHUS KUBOW TIPUPOIBI.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

[TpakTiueckast pabota Ne 1. «Vconap30BaHUE pa3TUYHBIX METOJIOB MPU U3YUYEHUU OMOJIOTHYECKHX OOBHEKTOBY.

Tema 2. /KuBble cuCTEeMBbI M HX OPraHU3aIHA.

JKuBsie cuctemsl (OMOCHCTEMBI) Kak MpeaMeT U3ydeHus: Onosorun. OTIuYme )KUBBIX CUCTEM OT HEOPTAHHUYECKOU MPUPOIBI.

CgoiicTBa OMOCUCTEM U MX pa3HOOOpa3ue. YPOBHU OpPTraHU3aAIMU OMOCUCTEM: MOJIEKYISIPHBIN, KIETOYHBIN, TKAHEBBIA, OPTaHU3MEHHBIH,
MOMYJISIIIHOHHO-BUIOBOM, YKOCHCTEMHBIH (OMOTe01eHOTHYECKUI ), OMOC(EepHBII.

JleMoHCTpanum:

Tabmue! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HU», «Y POBHU OpraHU3aLlUU )KUBON PUPOIBI.

O6opynoBanue: moaens Mosekynbl JJTHK.



Tema 3. XuMH4YeCKHil COCTaB M CTPOEHUE KJIETKH.

XUMHYECKUI COCTAB KIETKH. XMMUYECKUE JIEMEHTBI: MaKpOJIEMEHTBI, MUKPO3JIEMEHTBL. Bola 1 MUHEpaJIbHBIE BELLIECTBA.

OyHKIMY BOJBI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [lonaepkanne oCMOTHYECKOro OaaHca.

benku. CoctaB u crpoeHue O€lKOB. AMHHOKHCIOTBI — MOHOMepbl OenkoB. He3ameHHMBble M 3aMEHUMbIE aMHHOKHUCIIOTBHI.
AMUHOKHCIIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJIEKYJbl (I€pBUYHAs, BTOPUYHAs, TPETUYHAs M UYETBEPTHUYHAs CTPYKTYpa).
XuMu4eckue cBoricTBa 0enkoB. bruonornueckue GyHKIINN OSITKOB.

®epMeHTHI — Omoorudeckue Katanu3atopbl. CTpoeHHe (EepMEeHTa: aKTUBHBIM IEHTP, cyOcTpaTHas cnerupuIHOCTh. KodepMeHTHI.
Burtamunsl. O1inuus (pepMEeHTOB OT HEOPraHMUECKUX KaTaln3aToOpOB.

VYraeBopl: MOHOCaxXapusl (III0K03a, prubo3a 1 1e30Kkcupr003a), Aucaxapuibl (caxaposa, JaKkTo3a) U Mojmcaxapusl (Kpaxmall, IIMKOTeH,
EeJUTI0I03a). bruonornueckue GyHKIIUN yTIeBOIOB.

Jlumuael: Tpurmuuepuabl, Gochomunuabl, crepounbl. [uapodunsHO-THAPOdOOHBIE CBOMcTBa. bHomorndeckne (QpyHKIUH JIAMUAOB.
CpaBHeHUE yrieBoJ0B, OEJIKOB U JIMIN0B KaK HCTOYHUKOB SHEPTUU.

HykneunoBsie kucnotsl: JJHK u PHK. Hykneotunsl — MoHoMepsl HykJenHOBbIX KucioT. Ctpoenue u ¢ynkuuu JJHK. Crpoenue n
¢ynkunu PHK. Bunet PHK. AT®: crpoenue u ¢pyHKInu.

[MuTonorus — Hayka o kieTke. KinetouHas Teopust — mpuMep B3auMOJICHCTBUS UJei U (PakTOB B HAYyYHOM MO3HAHUU. MeToibl U3ydeHus
KIIETKH.

Knerka kak nienoctHas >xuBas cucrema. O01ine Npu3Haky KJIETOK: 3aMKHYTasi HapyHas MeMOpaHa, Mosiekyinbl JIHK kak renernueckuit
anmapar, cucTeMa CUHTe3a Oenka.

Tunsl KJIETOK: SyKapuoTHUEcKas U MpokaproTuieckas. OCOOEHHOCTH CTPOEHUS POKapuoTHYecKoi kineTku. Kierounas crenka OakTepuii.
CrpoeHue sykapruoTHUeCKOH KieTkH. OCHOBHBIE OTIIMYUS PACTUTEIBbHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAas CTeHKa, IIMKOKaJIMKC, ux (yHkuuu. [lnasmarmueckas memOpaHa, €€ cBoiicTBa u
¢yuknun. uromnasma u e€ opranouasl. OgHoMmeMOpanHbie opraHounbl kietku: JIIC, anmapar [Nodbmxu, nusocomsl. [lomyaBToHOMHBIE
OpraHOUbl KIETKH: MUTOXOHIpUH, TIacTUAbL. [Ipoucxoxaenne MuToxoHaApui u miuactua. Buasl ninactun. HemeMOpaHHble oOpraHOUIbI KIETKH:
prOOCOMBI, KJIIETOYHBIN LIEHTP, LIEHTPUOJIU, PECHUYKH, KI'YTUKH. DYHKIIUN OpraHOUI0B KIETKU. BKiroueHus.

SAnpo — peryasaTopHslii LeHTp kieTku. CTpoeHue sijipa: sjaepHas 060104Ka, KapuoIula3Ma, XpOMaTHH, SJIPHIIKO. XPOMOCOMBI.

TpaHCcHOpT BEMIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllann, M. llneiinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsl: «PacrpenesieHHe XUMHUYECKHX JJIEMEHTOB B HEKUBOW IIpUpoAe», «PacmpeneneHue XUMHUYECKHUX DIIEMEHTOB B JKUBOU
MIPUPOIE».



TaGnuupel u cxemsl: «llepuonudeckas TabnnLa XUMUYECKHX 3JIEMEHTOBY, «CTpOeHHE MOJIEKYIbI BOAbY, «bruocunTes Oenka», «CTpoeHue
MoJieKyJbl Oenka», «Ctpoenue depmenta», «Hyknennossie kuciaotsl. JJTHK», «Ctpoenne monekynsl AT®y», «CtpoeHne 3yKapuOTHYECKON
KIeTKn», «CTpoeHHe KUBOTHOM KIeTKN», «CTpOEHHE pacTUTEIbHOM KIETKH», «CTpOoeHHE MPOKapUOTHYECKOW KIEeTKH», «CTpoeHue sjapa
KJIETKH», «Y TJI€BOABIY, «JIunuasy.

OO6opynoBaHue: CBETOBONH MUKPOCKOI, 00OPYAOBaHHUE JJIsl MPOBEAECHUS HAONIOAEHUHN, U3MEPEHHH, SKCIEPUMEHTOB, MUKPOIpEnapaTsl
pPaCTUTENBHBIX, )KUBOTHBIX U OaKTEpPHUATbHBIX KIETOK.

JlabopaTopHblie U NpaKkTHYeCcKHe PadoThI:

JlaGopatopHas pabota Ne 1. «/3yueHne KaTaIuTHYECKON aKTUBHOCTH (PepMEHTOB (Ha MPUMEPE aMUiIa3bl MM KaTajla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHue cTpoeHMsI KIJIETOK pACTEHHH, MMBOTHBIX M OaKTepHil IOJ MHMKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux onucaHue».

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BelecTB, WM METa0O0IU3M. ACCUMIIIALNA (TIACTUYECKU OOMEH) M IUCCUMUIISIINS (SHEPTreTHUYeCKUii OOMEH) — JIBE CTOPOHBI
€IMHOrO Ipolecca MeTaboau3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPIUH B IOHUMAHUU METAab0IHU3Ma.

Tumber oOMeHa BemecTB: aBTOTPO(dHBIN U reTepoTpodHBINA. Poib pepMeHTOB B 00MEHE BEIIECTB M MPEBPAIICHUN SHEPTUH B KIIETKE.

®orocunTte3. CBeroBas u TeMHOBas (a3wl porocuHTesa. Peaknum dorocurre3a. DPpPeKkTHBHOCTh PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A
JUIsl )KM3HM Ha 3emiie. BiusiHue ycnoBuii cpeibl Ha (POTOCHHTE3 U CIIOCOObI MOBBILIEHUS €r0 MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTEe3. XeMOCUHTE3Upyole OakTepuu. 3HaYeHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIle.

OHeprerudeckuil oOMeH B KJeTke. Paciienienne BemecTs, BbIACICHUE U aKKyMYJIMPOBaHUE SHEPTUHU B KIIETKE. DTalbl SHEPreTHUYECKOTO
oOMeHa. ['nukonus. bpoxkenune u ero Buabl. KucnopogHoe oxkucieHue, WM KIeTOYHOe apixaHue. OkuciurtenbHoe (ochopriIipoBaHUE.
O} PeKTUBHOCTH SHEPTETHIECKOT0 0OMEHA.

Peakiun matpuuHoro cunresa. ['enernueckas nndopmanus u JJHK. Peanuzanus renerndeckoil napopmanuu B kietke. [ eHeTndeckuit
KoJ U ero cpoiictBa. Tpanckpumnuus — Marpuunblii cunte3 PHK. Tpancnsuus — OuocunTe3 Oenka. Drtambl TpaHchasuuu. KonuposaHue
aMUHOKUCIOT. Ponb pubocom B GuocunTtese Oenka.

Hexnerounsie popmsbl xku3Hu — BUpychl. Mctopus otkpsitus Bupycos (/1. M. BaHoBckuit). OCOOEHHOCTH CTPOEHUS U )KU3HEHHOTO LIUKJIa
BUpycoB. bakrepuodaru. bone3snu pacteHuii, )KUBOTHBIX U YEJIOBEKa, BbI3bIBaeMble BUpycamMH. Bupyc nmmyHnoneduuura venoseka (BUY) —
Bo3Oyautens CITNJa. O6patHas TpaHCKpuUIys, peBepTaza u uurerpasa. [Ipoduaktuka pacnpocTpaneHus BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpaumnu:

IToprpetsr: H. K. Konsnos, /1. . UBanosckuii, K. A. Tumupsises.

Tabmuupl u cxembl: «Tunsl nuTanusy, «Metabonuzm», « MUTOXOHIPUS», «IHEPreTUIeCKHii 0OMen», «XioporutacTy», «POoToCHHTE3Y,
«Ctpoenne IHK», «Ctpoenue u pyHKIMOHUpPOBaHUE reHay, «CuHTte3 Oenkay, «I'eneTnueckuii koay, «Bupyce», «baktepuodaru», «CtpoeHnue
u xu3HeHHbIN 1ukI Bupyca CIIN/]a, 6aktepuodaray, «Pemmxkarus [JJHK».



O6opynosanue: Mmoaenu-anmiukanuu «Y asoenue JJHK u tpanckpunuus», «buocunres 6enka», «CTpoeHue KIETKH», MOJIE€Tb CTPYKTYPbI
JHK.

Tema S. Pa3MHoOkeHUe M HHAMBUHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTouHslii UK, WK )KU3HEHHBIN UK Ki1eTku. MHTepdaza u murto3. [Iponeccsl, mpotekatomue B uHTepdase. Permnukanus — peakius
matpuuHoro cuHTe3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN HA0Op — KapHOTHIL. JIUTIIOWIHBIN M TalIOUIHBIA XPOMOCOMHBIE HAOOPBI.
Xpomatuasl. [{luTonornyeckue 0CHOBBI Pa3MHOKEHUS U MHIUBUIYAIbHOTO PA3BUTHSI OPTaHU3MOB.

Henenne knetku — muto3. Ctaguu muto3a. [Ipoiecchl, Nponucxoasiiyue Ha pa3HbIX CTAIUAX MUTO3a. BUOTOTrHYeCKUil CMBICT MUTO3a.

[Tporpammupyemasi ruesb KIETKH — alonTo3.

@opMBl pa3MHOKEHHSI OPraHU3MOB: OECIojioe W MojoBoe. Buibl Gecrosoro pa3MHOXKEHHs: JeJICHHE Ha/lBOEe, MOYKOBAHUE OJIHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEr€TATUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPTaHU3MOB, €T0 3HAYCHUE JIJIS CEJICKIIUU.

[TomoBO€ pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIIOIOTO.

Meiio3. Cramuu Meiiosza. Ilpoueccol, mpoucxonsdiiue Ha craausx Menosa. [loBegenue xpomocoMm B Meio3e. KpoccuHrosep.
buonornyeckuii CMBICT ¥ 3HAYEHUE MENO03A.

["ameTorenes — mporiecc 00pa3oBaHUsI OJIOBBIX KJIETOK Y )KUBOTHBIX. [10J10BBIE Kese3bl: CEMEHHUKH U TMYHUKUA. OOpa3oBaHKEe U pa3BUTHE
MIOJIOBBIX KJIETOK — TaMeT (CIiepMaTo30u]I, SIMIIEKIIETKA) — criepMaTorene3 u oBorene3. OCOOCHHOCTH CTPOCHUS SUIIEKIIETOK M CIIEPMATO30HUI0B.
OmnonorBopenue. [lapreHorenes.

NuauBuayaibHoe pa3BUTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpHOTreHe3). DTarnbl SMOPHOHATIBHOTO Pa3BUTHS Y TIO3BOHOYHBIX
YKUBOTHBIX: IPOOJICHHE, TacTPpyJIALus, opraHorenes. [loctaMmOpronanbHoe pa3BuTHe. THITBI TOCTAMOPUOHATLHOTO PA3BUTHS: TIPSIMOE, HEMPSIMOE
(TuumHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPTraHU3MOB, (AKTOPHI, CTIOCOOHBIE BHI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH, CTaIU1 PA3BUTHSL.

JleMoHCTpanum:

Tabmuupl u cxeMbl: «DOpMBI pa3sMHOXKEHHUS OPraHU3MOBY», «J[BOMHOE OIJIOJIOTBOPEHHE Yy IBETKOBBIX pacTeHUit», «BereratuBHOE
pa3MHOXKEHHE pacTeHui», «Jlenenue kietku Oaxtepuit», «CTpOE€HHE MOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIIeTOUHBINH UKD,
«Penmmukauus [ITHK», «Murtos», «Meio3», «lIpsmoe u Henpsimoe pa3BuTHe», «['amMeTorenes y MIIEKONMUTAIOLIUX U 4elloBeKa», «OCHOBHbIE
CTaJy OHTOT'€HE3a.

O0GopynoBaHue: MEKPOCKOT, MUKporpenaparbl «CriepMaTo301 1kl MIEKOMTUTAIOIIETO, «SIHIeKIeTKka MiIeKonuTatomero», «Kapnokunes
B KJIETKaX KOpeEIIKa JTyKay, MarHUTHAsI MOJIeb-anTuinKanus «Jlenenue kinetkuy», moaens JJHK, mogens meTada3sHo XpOMOCOMBI.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaboparopHas pabota Ne 3. «HaGmrogeHrne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKPOIIpEnapaTax».

JlabopaTtopHnas padota Ne 4. «3ydeHue cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HaciiencTBeHHOCTHh M U3MEHYUBOCTH OPraHU3MOB.



[Ipenver u 3amaum reHetuku. Vcropusi pa3BUTHS TeHETUKU. Poib 1uTonmoruu M SMOPHOJIOTHMM B CTAaHOBJICHMM TIeHETHKHU. Bxian
POCCHUUCKHX M 3apyOCKHBIX yUYEHBIX B Pa3BUTHE TCHETUKH. METOIbl T€HETHKU (THOPUAOIOTHYSCKHMA, MUTOTCHETUYCCKUI, MOJIEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE TEHETUYECKUE MIOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEeMasi B CXEMAaX CKPEIMBAHUM.

3aKOHOMEPHOCTH HACJIeJOBaHMs MPU3HAKOB, ycTaHOBJIeHHbIe [. Mennenem. MoHorubpuaHoe ckpemuBaHue. 3aKOH €IUHO-00pa3us
rudpua0oB nepBoro nokosieHus. [lpaBuno nomuHupoBaHUs. 3aKOH paciieryieHus: Mpu3HakoB. ['unore3a uncroTsl ramer. [lomHoe M HemomaHOE
JIOMUHUPOBAHUE.

Jurubpuanoe ckpenmBanye. 3aKOH HE3aBUCUMOTO HAaCJIeJOBaHUS MPU3HAKOB. L{uToreHeTnyeckre OCHOBBI AUTHOPHIHOTO CKPEIIMBAHUSI.
AHanuzupyroliee ckpeuiuBanue. Vcnonbp3oBaHue aHATU3UPYIOIIETO CKPEIMBaHUS 7S OIIpeIeIeH s TEHOTUIIa OCOOH.

CuernneHHoe HaciieoBanue npusHakoB. Pabora T. Moprana no cremjieHHOMY HaclieZJOBaHUIO TeHOB. HapylieHue cueruieHus reHoB B
pe3yabpTaTe KpOCCUHIOBEpPA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'enetuka noja. XpoMOCOMHOE OIPEJEICHHUE 110JIa. AYTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U T€TEPOraMeTHbIE OPTaHU3MBI.
HacnenoBanue npu3HakoB, CUEIJIEHHBIX C [TOJIOM.

M3meHunBOCTh. BuIpl M3MEHYMBOCTH: HEHACJIEACTBEHHAs W HACJIEACTBEHHasA. Posb cpeapl B HEHACHIEICTBEHHOW HM3MEHYMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW WM3MEHUMBOCTH. BapwalmoHHBIA ps W BapHalMOHHAs KpuBas. Hopma peaknuum mpu3HaKa.
KonnuecTBeHHbIE U Ka4eCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAITMOHHON H3MEHYUBOCTH.

HacnenctBeHHasi, WM TeHOTUIHYECKas, M3MEHUMBOCTh. KoMOWHATHMBHAsS W3MEHYMBOCTHb. Meio3 W TOJOBOM MpPOIECC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTU. MyTanmonHas usmMeH4uBOCTh. Kiaccudukaius MyTanuii: reHHble, XpOMOCOMHbIE, TeHOMHbIE. YacToTa u
IPUYMHBI MyTalluid. MyTareHHble pakTopbl. 3aKOH TOMOJIOTMYECKUX PsJIOB B HaciaeAcTBeHHOM n3meHunBocty H. . BaBunosga.

BHesnepHas HacIeACTBEHHOCTb U U3MEHUHUBOCTb.

['enetuka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TEHETHKH YeNIOBEKA: F€HEATOTNYEeCKHi, OJM3HELOBBIN, IUTOr€HEeTHUECKU,
OMOXMMHYECKUH, MOJIEKYIIpHO-TeHeTuUecKnii. COBpeMEHHOE ONpe/IeIeHHEe TeHOTHIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B
ToM uuciie ¢ mnomompio I[I[P-anmanm3za. HacnencTtBeHHblie 3a00jeBaHUS dUeEIIOBEKa: TEHHBIC OOJIe3HHW, OOJE3HM C HACIEICTBECHHOMN
IPepacioiokKEeHHOCTbIO, XPOMOCOMHBIE Oose3Hu. ComaTtndeckue W reHepatuBHble MyTanuu. CTBOJIOBbIE KJIETKH. [IpMHIMITBI 3710pOBOTO
o0Opa3a >KM3HM, JUArHOCTUKHU, MPO(MUIAKTUKU M JIEYEHUs TeHeTHYecKHX OoJe3Heill. MeauKo-reHeTH4eckoe KOHCYJIbTHPOBaHUE. 3HAaueHUe
MEAMIMHCKON T€HETUKH B MPEIOTBPALLIEHUH U JICYEHUU TeHETHYECKUX 3a00JIeBaHU YeTTOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B. Tumodees-Pecosckuii, H. 1. Bapuios.

Tabmuubl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHNE U €r0 IIUTOTEHETHYECKas OCHOBAY, «3aKOH pacIeIUIEHHUs U ero IUTOreHeTHYecKas
OCHOBay», «3aKOH YHMCTOTHI ramer», «JlurnbpuaHoe ckpemuBanuey», «l{uromornueckre OCHOBBI TUTHOPUAHOIO CKpeUIUMBaHUS», «Meio3»,
«B3anMopelicTBue allIeNIbHBIX T€HOBY», «['eHeThueckue KapThl pacTeHMi, >KMBOTHBIX M 4YejoBekay», «['eHeTuka mosa», «3aKOHOMEPHOCTU



HACcJIeI0BaHMsl, CLIETIJICHHOTO ¢ 0JI0M», «KapHOoTHIIBI YenoBeKa 1 JKUBOTHBIX», «Buabl usmeHunBoctu», «MoaupuKaioHHas H3MEHYUBOCTbY,
«Hacnenosanue pesyc-thakropay, «I'eHeTHKa rpymnn KpoBm», «MyTanMoHHass H3MEHYUBOCTDY.

Ob6opynoBanue: Moeu-anmInKau «MoHOTHOpUAHOE cKpemuBanue», «Hemonnoe noMuHpoBanuey, «AUruopuaHoe CKperuBaHue»,
«Ilepexpéct xpoMocoM», MUKPOCKOI U MUKpomnpenapat «J{po3odpuna» (Hopma, Myrauuu GopMbl KpbUIbEB U OKPACKHU Telia), repoapuil «I opox
ITOCEBHOM».

JlabopaTopHble U NIpaKkTHYeCKHe PadoThI:

Jlaboparopuast pabota Ne 5. «/3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO M JUTHOPUIHOTO CKPEUIMBAHUS y JIPO30(HIBI Ha TOTOBBIX
MUKpOIIpenaparax».

JlaGopatopHas pabota Ne 6. «M3ydueHne MoaupUKaMOHHON H3MEHUYNBOCTH, IOCTPOCHN € BAPHALIMOHHOTO psiZia U BAPUALIMOHHOM KPUBOI».

JlaGoparopHas padota Ne 7. «AHann3 MyTanuii y Apo30(uiisl Ha TOTOBBIX MHUKpPOIpenapaTaxy.

[TpakTuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M IpoLecc. 3apOoXIEHUEe CeleKIuu U goMmectukauus. Ydyenue H. M. BaBuinoBa o meHTpax NpPOUCXOXACHUSA U
MHOT000pa3us KyJbTypHBIX pacTeHull. LleHTpbl NpoucxoxaeHus JOMaIIHUX KUBOTHBIX. COpT, MOpoja, HITaMM.

CoBpemMeHHbIE METO/bI celneKIUu. MaccoBbIil U MHAWBUYaIbHBIM OTOOpPHI B CEJIEKIIMM PACTEHUN U >KMBOTHBIX. OLIEHKA 3KCTEpbepa.
bauskoponcTBeHHOE CKpeuiuBaHue — HMHOpuAMHI. Yucras nuHua. CkpelMBaHue 4YHMCTHIX JMHUH. ['ereposuc, wim rulOpujaHas cuia.
HeponcTBenHoe ckperyBanue — ayTOpuauHr. Otaanénnas rudbpuausanus u e€ ycrexu. VIcKkyccTBeHHBIH MyTareHes U ojlyuyeHue MOoJIUILION10B.
JlocTrxkeHus ceneKInun pacTeHUH, )KUBOTHBIX 1 MUKPOOPTaHHU3MOB.

buoTtexHonorus kak orpaciib Npou3BocTBa. ['eHHas nHxeHepus. Jtansl co3ganus pekomOonHantHoi JIHK u TpancreHHBIX opraHu3MoB.
Knerounas wumkeHepus. Knerounsle KynpTypbl. MHKpOKIOHAJIBHOE pa3MHOXKEHHE pacTeHuil. KiloHMpoBaHHE BBICOKOIPOIYKTHUBHBIX
CeJIbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U dTHueckue npodiaemsl. MO — reHeTndecku MoIUGHUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpamuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. 1BaHoB.

Tabmuupl u cxembl: kapta «LIeHTpBI MPOMCXOXKAECHUS U MHOTrooOpas3us KyJIbTYpHBIX pacTeHui», «llopojpl JOMaIIHUX KUBOTHBIXY,
«CopTta KyIbTYpHBIX pacTeHMi», «OtnanéHHas rulOpuamzanus», «Pabotbl akanemuka M. @. HBanoBay, «[lomumnonaus», «OObEKTHI
OroTexXHOIOTHN», «KileTouHble KyIbTYphl U KIOHUPOBaHUE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJsSKH TUIOJOB U KOPHEIIONOB JUKUX (POPM M KYJIBTYPHBIX COPTOB pacTeHHil, repbapuil «CelbcKoX035HCTBEHHbIE
pacTeHus».

JlabopaTopHblie U NIpaKkTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI U TOCTHKEHHS CEJIEKIIMM PACTEHUHN U JKUBOTHBIX (Ha CENIEKIIMOHHYIO CTAHIIMIO, TUIEMEHHYIO (depmy,
COpPTOUCTIBITATENbHBIN YUaCTOK, B TEIIMYHOE XO35HUCTBO, 1a00paTOPHIO arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».



11 KJIACC

Tema 1. IBoIIOIIHOHHASA OMOJIOTHS.

[TpenmnochbuIKu BO3HUKHOBEHUS SBOIIOIIMOHHOM TeOpHH. DBOIOLMOHHAS TEOPHS U €€ MecTO B Onosioruu. BiivsHue 3BONIOIMOHHOM Teopun
Ha pa3BUTHE OMOJIOTUU U IPYTHX HaYK.

CBuzerenbcrBa 3BosOIMM. [laneoHTosOrMYecKue: IOCIEI0BATENbHOCTh IOSBJIEHUS BUIOB B IAJIEOHTOJOTMYECKOW JIETOIUCH,
nepexoanbie GhopMel. buoreorpaduueckue: cXoICTBO U pazinnuue GayH u Gop MaTepuKkoB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJCTBA M Pa3iuyusi SMOPUOHOB Pa3HbIX BUJIOB MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE,
AQHAJIOTUYHBIC, PYJUMEHTApHBIE OPraHbl, aTaBU3Mbl. MoOJEKyIIpHO-OMOXUMUYECKHE: CXOJACTBO MEXaHM3MOB HACJIECTBEHHOCTH U OCHOBHBIX
METa0OJIMUECKUX MyTeH Y BCEX OPraHNU3MOB.

OpomononHas Teopus Y. JlapBuna. [Ipeanochliku BO3HUKHOBEHHS JapBUHU3MA. [[BIDKyIIME CHIIBI 3BONIONMU BUAOB 10 JlapBuUHY
(M30BITOYHOE PA3MHOMKEHHE MPHU OTPAHUYEHHOCTH PECypCcOB, HeolpenelnEHHas W3MEHYHMBOCTb, OOpb0a 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIM
oTbop).

Cunrerndeckas teopust 3Bosonuu (CTO) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkposomtonus. [lonynsanusa kak eMHUIA BUAA U IBOJIIOLIUU.

JBuxymiue cuibl ((pakTopsl) HBOMIOLKMH BUAOB B IPUPOe. MyTallMOHHBIN Mpoiiecc U KOMOMHATHBHAS U3MEHYUBOCTD. [lomynsiuoHHbIe
BOJIHBI U Jipeiid reHoB. V30ms1us 1 MUrpanus.

EctecTBeHHbII 0TOOp — HanpapsoLui ¢pakTop 3Bosounn. opMbl eCTECTBEHHOTO 0TOOpa.

[Tprcnioco0NeHHOCT, OPTraHMW3MOB Kak pe3ynbTar »dBoioonuu. Ilpumepsl mpucnocoOnaeHuit y opranu3moB. ApomMopdo3bl U
UM0-aJal TAlliH.

Bun u BunooGpaszoBanue. Kpurepun Buaa. OcHOBHBIE (OPMBI BUJI000pa30BaHUs: reorpapuueckoe, 3K0JI0rHIecKoe.

Makpossosmtonusi. @opmsl 3BostOLMN: (UIETUYECKas!, IUBEPIeHTHAs, KOHBEpPreHTHasl, napaenbHas. HeoOpatuMocTs 3BOIIOIUY.

[TpoucxoxaeHne oT HecealIn3upOBaHHbIX NpeakoB. [Iporpeccupyroias cnenuanuzanus. AJanTuBHAs pajnalus.

JleMoHCTpanum:

[Toprpetsr: K. JInnnei, K. b. Jlamapk, Y. [lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, . Mromiep, A. H. CeBepros.

Tabmuue! U cxembl: «Pa3BUTHe OpraHMYECKOro Mupa Ha 3emie», «3apoJbllIid MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl
00pBOBI 3a CylecTBOBaHMEY, «KEcTeCTBEHHBIN 0TOOPY», «IMHOT000pa3nue COPTOB pacTeHui», «MHOroo0pa3ue Mmopo 1 >KUBOTHBIX», «[lomysiumy,
«MyTanunoHHass K3MEHUYHUBOCThY, «ApomMopdo3sly, «Mnnoanantamuny, «O0mas nereHepanusy, «JIBuxKyIre cuitel 2BoIOIMUNY, «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsuna», «boprba 3a cymiectBoBaHue», «lIpucnocoOneHHOCTs oOpraHu3MoBy, «I'eorpaduueckoe
BU000pa30BaHue», « IKOJIOTHIECKOE BUI000pa30BaAHUE.



O6opynoBaHue: KOJUIEKIHUS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH, HaOOp IJIOOB M CeMsH, KoJUleKIus «[IpumMepsl 3alIUTHBIX
MPHUCIIOCOOICHUA y JKUBOTHBIX», MOJeib «OCHOBHBIC HANpPaBICHUS 3SBOJIONUNY», 00bEMHas Monenb «CTpoeHHE TOJOBHOTO MO3Ta
MTO3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, Kosuiekuus «DopMbl COXPAaHHOCTH HCKOIMAEMBIX XHBOTHBIX WM PACTEHMID», MOJENb aNIlIuKalus
«IIepexpéct xpomocom», BiIaXHbIe INpenapatsl «Pa3BuTHe HacekoMoro», «Pa3Burtue JArymiku», MUkpornpenapar «/lpozoduna» (HOpMa,
MyTal# (OPMBI KPBIIILEB U OKPACKHU TeTa).

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

JlaboparopHuas padota Ne 1. «CpaBHeHHe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaboparopHas padota Ne 2. «Onucanue npucnocobIeHHOCTH OpraHu3Ma U €€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KHU3HU Ha 3emJie.

JloHaydHBIC TIPECTABICHHUS O 3apOKJICHUM XU3HU. HaydHble THIOTE3bl BOZHUKHOBEHUS JKU3HU Ha 3emiie: aOMOTeHe3 W IMaHCIICPMUSL.
XuMu4eckas 3BONIOIUS. AOMOTEHHBIN CHHTE3 OPraHUYEeCKHUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTAILHOE MTOATBEPXKICHUE XUMUYECKO I
sBomonu. HavanbHele atamnbel Ouonorunyeckoil spomtonuu. ['unoresa PHK-mupa. @opMmupoBanrie MEMOPAHHBIX CTPYKTYP M BO3HUKHOBEHHE
MPOTOKJIETKH. [IepBbie KiIeTKH 1 UX 3BOMOIMA. POPMUPOBAHNE OCHOBHBIX I'PYIIT AKUBBIX OPTAHU3MOB.

PazButue xu3zHu Ha 3emie 1o spaM U nepuoaam. Karapxei. Apxelickas u mporepo3oiickas 3pbl. [laneo3oiickas spa u €€ mepuobl:
KeMOPHIICKUi1, OpIOBUKCKHIA, CHITYPUNHCKHIA, J€BOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so3olickas 3pa 1 €€ nepruoibl: TPHACOBbIN, IOPCKUA, MEJTOBOM.

KaitHo3olickas 3pa U €€ nmepro/ibl: MaJeOreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTrKa KIIMMaTa U Te€oJOTUUECKHUX MporieccoB. OCHOBHBIE TAITbI HBOJIIOIIMU PACTUTEIIBHOTO U )KUBOTHOTO MHUpa. ApoMoph o35l
y pacTeHHi 1 )KUBOTHBIX. [losiBNIEHNE, pacliBET U BBIMUPAHKE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak oTpakeHue 3BoJIOIMU. OCHOBHBIE CUCTEMATHUUECKHUE TPYIIIbI OPTaHU3MOB.

DBOJIIOIMST  YelIOBeKa. AHTpPOMOJIOTHS KakK Hayka. Pa3BUTHE NpeNCcTaBleHUA O TNPOUCXOXKIECHUU dYelIoBeKa. METOIbl H3y4deHHs
anTpororeHe3a. CxoACTBa M pa3IMuus YeI0BeKa U )KUBOTHBIX. CHCTEeMaTUUECKOE MTOJIOKEHNE YEeIIOBEKa.

JBuxymue cuinsl (pakTopsl) aHTponoreHe3a. HacneacTBeHHas M3MEHYMBOCTh U €CTECTBEHHBIM 0TOOpP. OOIIECTBEHHBIN 00pa3 KHU3HH,
M3TOTOBJIEHUE OPYAUN TPYa, MBILLICHHUE, PEYb.

OCHOBHBIE CTaJIMM M BETBU DBOJIIOIHMM YEJIOBEKa: aBCTpajonuTekw, YenoBek ymenbiii, YenoBek mnpsaMoxomsmuid, YeloBek
HeaHJepTalbckui, UenmoBek pasyMubiii. Haxoaku BCKOmaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHUS, 00JIaCTh pacpOCTpaHEeHHU s, 00BEM rOJIOBHOTO
Mo3ra, 00pa3 >KU3HH, OPYAHSL.

Yenoseueckue packl. OCHOBHBIE OOJBIIINE PACKI: EBPOIICOHIHAS (€Bpa3HiicKas), HErpo-aBCTPAIOUIHAS (IKBATOPUATBHAS ), MOHTOJIOUTHAS
(a3maTcko-aMepuKaHcKas). YepTbl TPUCIOCOOICHHOCTH MPEICTABUTENICH YETOBEYECKUX pac K YCIOBUSAM CyIiecTBoBaHUsA. EauHCTBO
yenoBeueckux pac. Kpurtuka pacusma.



JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Munep, I'. ¥Opu, Y. lapBun.

Tabmune! u cxembl: «Bo3aukHOBeHHEe CONHEUHOW CHUCTEMBbI», «Pa3BUTHE OpraHMYECKOro MUpay, «PacTutenbHas KieTkay, «KuBoTHas
KiieTkay, «[Ipokapuornueckas kineTka», «COBpeMEHHAas CHCTEMa OPraHUYeCKOro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUSI YEIIOBEKa
U 4eJI0BEeKOOOPa3HbIX 00e3bsiH», «OCHOBHbBIE MECTA MaJICOHTOIIOTMYECKUX HAXOI0K MPEIKOB COBPEMEHHOTO YeJIoBeKay, «/{peBHeiiime aoam,
«/IpeBHue moan», «IlepBble COBpeMEHHBIE TI0N», «HeI0BEYECKHUE PAChD».

O6opynoBanue: mymsixu «IIporcxoxaeHue yeaoBeka» (00CThI aBCTPAIONUTEKA, MTUTEKAHTPOIIA, HeaHAepTalblia, KPOMaHbOHIIA), CIICTIKU
WK N300pakeHUsI KAMEHHBIX OpYAMii IEpBOOBITHOTO YeoBeKa (KaMHU-YOIIEphl, pyouiia, ckpebiia), reoOXpoHOJIOTuYecKas TabJnia, KOJUIEKIHS
«DOopMBI COXPAHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PACTEHUI.

JlabopaTopHble 1 pakTHYecKue padoThl:

[TpakTideckast padorta Ne 1. «/3yueHne HCKOMMaeMbIX OCTATKOB PACTCHUN U )KUBOTHBIX B KOJIICKITUIX).

DKCKypcus «IBOIIOLNS OpraHMYeCKOro Mupa Ha 3emJie» (B €eCTEeCTBEHHO-HAYYHBIN WIIH KpaeBequecKuil My3eit).

Tema 3. Oprann3msl 4 OKPY:KAKIIAS cpeaa.

Okojorusi Kak Hayka. 3aJauyd M paslienbl 3KOJIOrMU. MeToabl 3KOJOrMY4eCKHX MCCIeI0BaHUN. ODKOJOTMYECKOE MHMPOBO33pPEHHE
COBPEMEHHOT0 YeJIOBEKa.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHASI, HA3€MHO-BO3/AYIIIHAS, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Oxonorudeckue ¢akropsl. Kinaccupukanus skonoruueckux (akTopoB: abMOTHUECKHEe, OMOTHYECKHE M aHTpororeHHele. [leiicTBue
HKOJIOTUYECKUX (DaKTOPOB HA OPTaHU3MBI.

AOuoTtudeckue (akToOphl: CBET, TEMIIEpATypa, BIaxXHOCTh. DoTonepuoamnsM. [Ipucmnocobienust opraHu3MoB K JEHCTBUIO a0MOTHYECKUX
dakTopoB. buonornyeckue puTMBI.

buotnueckue ¢akropbl. Buabl 0MOTHYECKHUX B3aWMOACWUCTBUN: KOHKYPEHIIMS, XUITHHYECTBO, cMMOM03 u ero ¢opmel. [lapazutusm,
Koomeparusi, MyTyajdu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaiu3M. 3HAYCHHE OHOTHUYECKHX
B3aUMOJICCTBUH JJI CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX.

DKOJIOTMYECKUE XaPAKTEPUCTUKH NMONyIari. OCHOBHbBIE OKA3aTEN! MOIYJISIUU: YHUCIIEHHOCTD, INIOTHOCTD, POKIa€MOCTh, CMEPTHOCT,
MPUPOCT, MUTpaLus. [[MHaMUKa YUCIIEHHOCTH MOIYJISIIUU U €€ peryJisiusl.

JdemoHcTpaumnu:

[Toptpetsr: A. 'ym6oabaT, K. @. Pynse, O. ['ekkens.

Tabmunelr u cxembl: kapta «lIpupomnbie 30HBI 3emnny», «Cpenbl oOWTaHHS OpraHu3MoBy, «Dotonepuoamsm», «llomymsumy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYISIUN HHPY30pUU-TYheTbKny», «[[uieBbie memm.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlabopaTtopnast pabota Ne 3. «Mopdosmornueckre 0COOEHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.



JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyca.

[TpakTiaeckas padborta Ne 2. «[ToacUéT TUIOTHOCTH MOMYIISAIUNA Pa3HBIX BUAOB PACTCHUN».

Tema 4. CooO1mecTBa H IK0JIOTHYeCKHE CHCTEMb.

CooOuiectBo opranu3moB — OuonieHo3. CTpyKTypbl OHOLIEHO3a: BHUAOBas, MPOCTPAHCTBEHHAs, Tpoduueckas (muieBas). Buubl-
TOMHUHAHTHI. CBSI3U B OHOIIEHO3E.

Dkonoruyeckne cucreMbl (9kocucremsbl). [lonarue o6 sxocucteme u OuoreorneHose. OyHKIMOHATIBHBIE KOMIOHEHTHI 3KOCHUCTEMBI:
IPOYLIEHTHI, KOHCYMEHTHI, peAyIIeHThI. KpyroBOpOT BEIIECTB U MOTOK SHEPTUU B 3KocucTeMe. Tpoduueckue (MHUIIEBbIE) YPOBHH SKOCUCTEMBI.
[Tumiessie nenu u cetu. OCHOBHBIE MOKA3aTENN SKOCUCTEMbI: OMomMacca, IpOAYKIH. DKOJIOTMUYEeCKHe MUPAMUIBI: TPOTYKIIMH, YHCIIEHHOCTH,
O6romaccel. CBOMCTBA DKOCHCTEM: YCTOHUYHMBOCTh, CAMOPETYJIsiLuUs, pa3BuTHe. CyKiieccusl.

[TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCHCTEMa XBOMHOTO MJIH IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOT€HHBIE YKOCHCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBI. BHOJOrHUecKoe M XO3SIMCTBEHHOE 3HAYCHHE arpo3KOCHUCTEM H
ypOO3KOCUCTEM.

buopasnoobpazue kak GpakTop ycToMunBOCTH SKocucTeM. CoxpaHeHne OMOIOrHuecKoro pasHoodpasus Ha 3emiie.

Yuenne B. U. Bepranckoro o 6uochepe. I'panuiibl, coctaB u ctpykrypa omochepsr. XKuBoe BemiecTBo 1 ero ¢pyHknuu. OcoOeHHOCTH
ounochepsl Kak riI00aIbHON 3KocHCTeMBL. JIMHAMUYECKOe paBHOBECHE U oOpaTHasl CBsI3b B Orocdepe.

KpyroBopoTsI BemiecTB U OMOreOXUMHUECKHE IIUKIIBI DIEMEHTOB (Yriaepoa, a30Ta). 30HANBHOCTh Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emiu. AHTpONIOreHHbIE H3MEHEHUs B Ouocdepe. I modanbHbIe 3K0I0rnYecKre mpoOIeMbl.

CocymiectBoBanue TpUpoabl U dYenoBeuecTBa. CoxpaHeHue OuopazHoOOpas3usi KaKk OCHOBA YCTOWYMBOCTH Ouocdepsl. OcHOBa
PaIMOHAILHOTO YIPABIICHUS IPHPOTHBIMU PECYPCaMU M UX UCIOJB30BaHUE. JI0CTIKEHUS OMOJIOTHHU B OXpaHa TPUPOJIBI.

JleMoHCTpanum:

[Toprpetsr: A. [x. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxembl: «lIumessle nenwm», «buoneHo3: coctaB W cTpykrypay, «llpupomnbie cooOmectBay, «llemn mnUTaHUY,
«xosornyeckas nupamuaa», «buocdepa u yenopex», «IKocucTeMa MHUPOKOIUCTBEHHOIO Jiecay, « IKOCHCTEMA XBOIHOrO Jiecay, «buoreHos
BOJI0OEMay, «ArpoleHo3», «lIpuMepHble aHTPONOIreHHbIE BO3ACUCTBUS Ha NPHUPONY», «BaxHelne HCTOYHMKHM 3arps3HEHHs BO3JyXa U
TPYHTOBBIX BOA», «llouBa — BaxkHelas cocraBisomas Ouocheps», «PakTopsl Aerpaganuu nouBy», «llapHUKOBBIA hdexTy, «DakTOpbI
PaaMoOaKTUBHOTO 3arpsizHeHus omocdepr», «O6mas crpykrypa Ouochepsi», «Pacrnpoctpanenue xu3Hu B Omocdepe», «O30HOBBIN dKpaH
ouocheps», «kKpyroBopot yriepona B 6uochepe», «KpyroBopor azora B mpupoie».

Ob6opynoBanue: Mojenb-anmIuKays « Tunuuneie 6MOIeHO3bI», repbapuii «PacTuTensHble cooOmIecTBay, KOJUIEKINH «broIieHo3y,
«Bpeaurenu BaxXHEHIINX CEIbCKOXO03SMCTBEHHBIX KYJIBTYP», FepOapuu U KOJJICKIIMH PACTEHUH 1 )KUBOTHBIX, PUHA IEKAIIUE K Pa3HBIM
HKOJIOTMYECKUM TpymiaM oaHoro Buaa, Kpacnas kaura Poccuiickoit denepanuu, n300pakeHrs OXpaHsIeMbIX BUIOB PACTEHUHN U )KUBOTHBIX.

Pazgen 2. Ilnanupyemble pe3yibTaThl H3y4YeHHs yueOHoro npeamera «buosorus» B 10-11 knacce



Cormacao ®I'OC COO, ycraHaBIMBAIOTCA TPEOOBaHUS K pE3yibTaTaM OCBOCHHS OOYYAIOIIMMUCS IPOrpamMM CpPEIHEro OOIIero
00pa3oBaHus: TMYHOCTHBIM, METAPEIMETHBIM U IIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B crpykType IHMYHOCTHBIX pE3yJbTaTOB OCBOCHMS IpenMera «bHOJOTHS» BBIAEIEHBI CIEAYIOIIME COCTABISIOIIME: OCO3HAHUE
00yJarouMMuCcs POCCUMCKON IPaskIaHCKOM MIEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH M CAMOOTIPEIETICHUI0, HATTUUHE
MOTHUBALIMM K OOY4YeHHMIO OWOJIOTHH, IIeJIEHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUU JTMYHOCTH HA OCHOBE KIIIOUEBBIX LEHHOCTEH U
UCTOPUYECKHUX TPATUIMI pa3BUTHUA OHOJOTHYECKOrO 3HAHUSA, TOTOBHOCTh M CIIOCOOHOCTH OOYy4YarolIUXCsl PYKOBOJCTBOBATHCS B CBOEH
JESTEIIbHOCTH I[€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, TMPUCYLIIUMH CHCTEME OHOJIOTMYECKOTrO OOpa30BaHMsl, HAIUYHUE SKOJIOTHYECKOTrO
MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH LEJIN U CTPOUTH )KU3HEHHBIC TUIAHBI.

JlngHOCTHBIE pe3ynbTaThl OCBOCHHUS NpenMera «buosorus» HOCTUTAlOTCA B €IUHCTBE YYEOHOM M BOCHUTATEIBHOM ACSATEIHHOCTH B
COOTBETCTBUU C TPAAUIIMOHHBIMH POCCUMCKUMHU COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMH B
oOmiecTBe MpaBHJIaMU U HOPMaMH MOBEICHHUS M CHOCOOCTBYIOT MpoIleccaM CaMOIO3HAHHS, CAMOBOCIUTAHUS U CaMOPA3BUTHS, Pa3BUTHS
BHYTPEHHEN MO3UIIMU JUYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3aKOHY W MPABOIOPSAAKY, YEJIOBEKY TPyAa U CTAPLIEMY MTOKOJEHHUIO, B3aUMHOTO
yBa)K€HUs, OEPEKHOT0 OTHOLICHUS K KYJIbTYPHOMY HACJICIMIO U TPAJAMIIMSIM MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoit denepanuu, npupojie
U OKpYXKaIOILEH cpese.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS y4yeOHOTro mpeamMeTra «bHONOTHS» MOMKHBI OTpa)kaTh TOTOBHOCTh U CHOCOOHOCTH OOYYaroIIUXCs
PYKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTPEHHEW IMO3UIMEH JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OPHUEHTAIIMH, MO3UTHBHBIX BHYTPEHHHUX
yOEXKIeHU, COOTBETCTBYIOIIUX TPAJIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO 00IIeCTBA, PACIIMPEHHUE JKU3HEHHOTO OMNBITA U OIBITA JACSITEIbHOCTH
B [IPOLIECCE pEATU3ALMY OCHOBHBIX HAIIPABJIECHUW BOCIIUTATEIbHON IEITENBHOCTH, B TOM YHCIIE B YAaCTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UITUN O0YYAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO YJIeHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKEHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOMN NIEATEIHHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHNN YUeOHBIX U MO3HABATEIbHBIX 3a/1ad,
BBITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPHUMEHTOB;

CITOCOOHOCTH OTPEIEIAThH COOCTBEHHYIO MO3HUITHIO 110 OTHOIIEHHUIO K SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHSTH €€,

YMEHUE YYHUTHIBATh B CBOUX JCUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBHS JIIOJACH C pPa3sHBIMH YOEKICHHUSIMU,
KYJbTYPHBIMU LIEHHOCTSIMU U COLIMAJIBHBIM TTOJIO)KEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B TIPOIECCE COBMECTHOTO BBIMONHEHUS Y4YEOHBIX, MO3HABATEIbHBIX M HCCIEIOBATENbCKUX 3aj1ad,
YBKUTEIHLHOTO OTHOIIEHHUSI K MHECHHIO OTITIOHEHTOB MPHU 00CYKJICHUH CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJIEPKaHUS;



TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCHICKON TPaKIAHCKON HIEHTHYHOCTH, NMAaTPUOTU3MA, YBAXKECHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTHU
nepen PonuHoii, ropaocTu 3a cBoii kpail, cBoto PoanHy, cBOM S3bIK U KYJIBTYpPY, IPOILLIOE M HACTOsIIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEAMIO U MaMSATHUKAM MPUPOIbI, JOCTHKEHUsM Poccun B Hayke, MCKYCCTBE, CIIOpTE,
TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTH OLCHUBATH BKJIag pOCCHfICKHX y‘-IéHbIX B CTaHOBJICHUC U PA3BUTUC 6I/IOJIOFI/II/I, IIOHUMAaHUus 3HAa4YCHU 6I/IOHOFI/II/I B [TIO3HAHUU
3aKOHOB IIPUPO/IbI, B dKU3HU YEJIOBEKA U COBPEMEHHOI0 OOIIECTBa;

uzeiHas yoexxIEHHOCTh, TOTOBHOCTb K CITy>KE€HUIO U 3aiiute OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

OTBCTCTBCHHOC OTHOUICHHUEC K CBOUM POAUTCIIAM, CO3AAHUIO CCMBbH Ha OCHOBC OCO3HAHHOT'O IPHUHATHA HCHHOCTGI;'I CEMEUHOH XKHU3HU B
COOTBETCTBUU C TpaAULIUAMHU HapoJoB Poccuuy;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

3CTETUYCCKOC OTHOIICHHUE K MHPY, BKIO4Yasd 3CTCTHUKY 6I>ITa, HAayYHOIro M TCXHHUYCCKOTO TBOPUCCTBA, CIIOpTa, Tpyada, O6HIGCTB€HHI>IX
OTHOIIICHU;

MOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B PAa3HBIX BUJAX UCKYCCTBA, CTPEMJIEHUE MTPOSIBIISITh KAYE€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢pusuyeckoro BocnuTaHus, POPMHUPOBAHUSA KYJIbTYPhI 3[I0POBbSI H IMOLMOHAJIBHOI0 0JIATOIOIYYHS:

MOHUMaHWE U pean3alys 3I0pOBOro U 0e30macHoro odpasa Ku3HU (370pOBOE MUTAHKE, COOIO/IEHNE TUTUEHUYECKHUX TIPABHII U HOPM,
cOaNaHCUPOBAHHBIM PEKUM 3aHATHI U OTAbIXa, peryinspHas Qu3nudeckas aKTHUBHOCTh), OEpPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HMUECKOMY U TICUXHUUECKOMY 3/I0POBEIO;

IMOHUMAaHHE NCHHOCTH IMpaBUJI MHAUBUAYAJIBbHOI'O U KOJIJICKTUBHOI'O 0€e3011acHOT0 MMOBCACHHUA B CUTyallUAX, YI'POXKAOIMUX 310POBBIO U
YKU3HH JTFOJICH;

OCO3HaHHE TIOCIEACTBUIA U HEMPUATHS BPEAHBIX MTPUBBIUEK (YIIOTPEOJICHUS ATKOTO0JIs, HAPKOTUKOB, KYpEeHHs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYIOTIO0HE;



TOTOBHOCTb K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTUYECKOM U COIMANIbHOM HAMPaBICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, IUIAHUPOBAThH U
CaMOCTOSITENILHO BBIIIOJIHATH TAKYI0 1€ATEIbHOCTD;

WHTEPEC K pa3iudHbIM cepam mpodeCcCHOHATBHOW NEATEIBHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oymymiei mpodeccuu u
pealn30BbIBaTh COOCTBEHHbBIE )KM3HEHHbBIE TUIAHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHMIO U CaMOOOPAa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA:

HKOJIOTHYECKH 11eJIECO00pa3HOe OTHOMICHUE K MPHUPOJIE KaK HCTOUHUKY KU3HH Ha 3eMile, OCHOBE €€ CyIIECTBOBAHMS,

MOBBILICHUE YPOBHS KOJIOTUYECKOU KYJIbTYpPbI: IPUOOpETEHHE OMbITA MIIAHUPOBAHUS TIOCTYIKOB U OIICHKU UX BO3MOYKHBIX MTOCIEACTBHMA
JUTSL OKPY KAIOLIEH cpeabl;

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTMYECKUX MTPO0IJIeM U IyTel X pPeLleHUS;

CIIOCOOHOCTh HCII0JIb30BaTh MPUOOpETaEMble NPHU H3yYEHUU OHMOJOTMU 3HAHWS M YMEHHUS IIPU PELIEHUU MpoOJIeM, CBSI3aHHBIX C
paloHaIbHBIM TMPUPOJOIOIB30BAHUEM (COONIO/IEHNE MpaBUJI TOBENCHUS B MPUPOJAE, HANPABICHHBIX HA COXpaHEHHE pPaBHOBECHUS B
9KOCUCTEMAaX, OXPaHy BHIOB, DKOCUCTEM, Onochepsl);

AaKTUBHOE HENpUATUE AECUCTBUN, NMPUHOCIIIMX BPEI OKpY)Kalolled NMPUPOAHOM Cpele, YMEHHE NPOTrHO3UPOBAaTh HEOIAronpusTHbIC
HKOJIOTUYECKHUE TTOCIIEACTBUS PEANPHHUMAEMBIX JEHCTBUI M MTPEIOTBPAIATh UX;

HAJIMYUE PA3BUTOTO SKOJOTUYECKOTO MBINUICHHS], YKOJIOTHUECKON KYIbTYPBI, OIMbITa ACSITEILHOCTH HKOJIOTMYECKON HANpaBlIEHHOCTH,
YMEHHsI pyKOBOJICTBOBAThCS MU B MO3HABATEIbHONW, KOMMYHUKATUBHOW U COIMAILHON MPAaKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUUYECKOM
JeSITEIbHOCTH 3KOJIOTMYECKON HalpaBiIe€HHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKd W OOILIECTBEHHOW IPAaKTHUKH,
OCHOBAHHOTO Ha JIUAJIOre KyJIbTyp, CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPIIEHCTBOBAHUE S3bIKOBOM M YNTATEIBCKOM KYJIbTYPhI KaK CpPEACTBAa B3aUMOICHCTBUS MEX/1y JIFOJIbMU U MIO3HAHUS MUDA;

MOHMMAaHKE CHEeU(PUKNA OMOJIOTHM KaK HayKH, OCO3HAHUS €€ posiu B (OPMHPOBAHUH PALMOHAIBHOIO HAYYHOI'O MBIIIIEHUS, CO3JaHUH
LIEJIOCTHOTO TMPEJCTaBICHUsI 00 OKpY)KalolleM MHpe KaK O €AWHCTBE MPHUPOJbI, 4YeJOBeKa W OOIIecTBa, B IMO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHNH POoOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OWOJIOTUH ISl COBPEMEHHOW IIMBUIIM3ALIMN: 00€CTIeYeH ] HOBOT'O YPOBHS Pa3BUTHS MEIUIMHBI, CO3aHHE
MEPCIEKTUBHBIX OMOTEXHOJIOTHI, CIOCOOHBIX pellaTh pecypcHbIe MPoOIeMbl Pa3BUTHUS YEIOBEUECTBA, [TOMCKA MyTeH BBIXOJA U3 TII00ATBHBIX
HKOJIOTHUECKUX MpoOsieM U oOecreyeHHs Mepexojia K YCTOMUMBOMY DPa3BUTHIO, PALMOHAIBHOMY MCIIOJIB30BAHHUIO MPHPOJIHBIX PECYPCOB M
(hOpMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJIOrMYECKUX 3HAHUM B LEJSIX TOBBIIIEHUSI 0011el KYIbTYphl, €CTECTBEHHO-HAyYHON IPaMOTHOCTH,
KaK COCTaBHOM yacTH (DyHKIIMOHAIbHOM rpaMOTHOCTH oOydaromuxcs, GopMupyeMoit npy n3y4eHuu OMOoJI0TH;



MOHMMAaHUE CYIIIHOCTH METOJI0B TO3HAHM S, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH UCIIOIb30BATh OJyyaeMble 3HAHUS AJIs
aHaJM3a ¥ OOBSICHCHHSI SIBJICHUM OKPYXKAIOMIETO MUPA M MPOUCXOAAIIUNX B HEM M3MEHEHUH, YMEHHE JIeNaTh 0OOCHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M MMECIOIIUXCS TAHHBIX C IIEJIBI0 MOJy4EHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCThH CAaMOCTOSITEIIFHO HUCIIOJIb30BATh OMOJIOTHUECKHE 3HAHUS [Tl PEIIeHUs TPOOJIeM B PealbHBIX )KU3HEHHBIX CUTYAILIHSIX;

OCO3HAaHUE IIEHHOCTH HAay4YHOW JESATENbHOCTH, TOTOBHOCTh OCYIIECTBJISTh NPOEKTHYIO MW HCCIEI0BATEIbCKYI JEATEIbHOCTh
WHJUBUJIYaJIbHO U B TPYIIIIE;

TOTOBHOCTH U CIIOCOOHOCTH K HETMPEPHIBHOMY 00pa30BaHUIO U CaMO0OOpa30BaHUIO, K aKTUBHOMY TIOJYUYEHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B
COOTBETCTBUU C KU3HEHHBIMH IMOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHUSI Y4eOHOTO TpeaMeTa «Bbruoorusy BKIFOYAIOT: 3HAYMMBbIC JIJIs (POPMUPOBAHUS MUPOBO33PCHUS
00y4arouXCcsl MEXAUCUUIIIIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHAay4YHbIE MOHSATHS, OTPa)KaroIlMe IEJIOCTHOCTh HAYYHON KapTHHBI MHpa U
cnenn(rKy METOM0B MO3HAHMUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs, sSBICHHE, MPOIecC, CUCTeMa, Hay4HBIH (akr,
NPUHINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIICAOBaHUE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTUX), YHUBEPCATbHbBIE
yueOHbIe JIeicTBUS (T03HABATEIbHBIC, KOMMYHUKATHBHBIE, PETYJISTHBHBIC), 0OecneunBaonme GopMupoBanue (yHKIIMOHATLHOW TPAMOTHOCTH
U COIMAIBHOM KOMIICTCHIIMH OOYyYaloNmMXCs, CIIOCOOHOCTh OOYYaloONmUXCsl  HUCIOJb30BaTh OCBOCHHBIC  MEXKIUCIUTUITMHAPHBIC,
MHPOBO33PCHUYCCKHUEC 3HAHUA U YHUBCPCAJIBHBIC y‘-IC6HI>I€ HeﬁCTBHﬂ B IO3HABaTEILHOU U COHHaHBHOﬁ IMPAaKTHUKE.

MeTtanpeaMeTHbIE pe3ynbTaThl OCBOCHHS MPOTPaMMBbI CPETHETO 00IIeT0 00pa3oBaHusl JOKHBI OTPAXKaTh:

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY A€ CTBUIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBHUS:

CaMOCTOSITENILHO (DOPMYITUPOBATh U aKTYaJIM3UPOBATH MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

MCIONIb30BaTh NIPU OCBOEHUU 3HAHUI MPUEMBI JTOTHUECKOTO MBIIUICHUS (aHalu3a, CHHTE3a, CPaBHEHUS, KilacCu(puKauu, 0000IIeHHS),
PacKpbIBaTh CMBICT OMOJIOTMYECKUX TOHATUH (BBLACTSATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMU MOHSATUSIMHU);

OTIpeIeNIATh IeNu JEeATENbHOCTH, 3ajaBas IMapamMeTpbl U KPUTEPHUH UX JOCTHXKEHUS, COOTHOCHTH pPE3yabTaThl JEATEIHHOCTH C
IIOCTABJICHHBIMU IICIISIMU,

HCIIOJIb30BaTh OMOJIOTHUYECKHUE MOHATHS sl 00bsICHEHUS (DaKTOB U SBJICHUM KUBOM MPUPOIBL;

CTPOUTH JIOTHYECKHE PACCYKIACHHs (MHIYKTUBHBIC, NEAyKTHBHBIC, MO AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHUBOpPEUHS B
paccMaTpUBaEMBIX SIBICHHSX, (DOPMYIUPOBATH BHIBOJBI M 3aKITIOUCHHUS,

IMPUMCHATE CXCMHO-MOJCIIBHBIC CPEACTBa JIA NPEACTABJICHUA CYIICCTBCHHBIX CBSI3el U OTHOIIEHUII B N3y4aCMBbIX OMOJIOTUYECKUX
00BEeKTax, a TAaKXKe MPOTUBOPEUUI Pa3HOIO POJIA, BHISIBICHHBIX B PA3IMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh MJIaH PEHICHUS MPOOIEMBI C YIETOM aHaTN3a UMEIOIINXCS MaTepUalbHBIX U HEMaTEepUaIbHBIX PECypPCOB;



BHOCHUTH KOPPEKTHUBBI B JIEATEIHHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIIHTATOB IIEJISIM, OIIEHUBATh PUCKHU TIOCIICJCTBUN EATEIbHOCTH;

KOOp[[I/IHI/IpOBaTL U BBIIIOJIHSATH pa60Ty B YCJ'IOBI/ISIX peaJIBHOFO, BI/IpTyaHBHOFO 158 KOM6I/IHI/IpOBaHHOI‘O B321PIMOI[CI>1CTBH$I;

pa3BI/IBaTL eraTI/IBHOC MBIIIJICHUEC HpI/I peH_IeHI/II/I JKN3HCHHBIX Hp06HeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIQJICTh HaBBIKAMHU Y4YE€OHO-HCCIICIOBATEILCKOM M TMPOCKTHOM JEATEIbHOCTH, HABBIKAMU pa3pelIeHUs] MPoOJIeM, CIOCOOHOCTHIO H
TOTOBHOCTBIO K CaMOCTOSITeJIbHOMy HOI/ICKy MECTOA0B peH_IeHI/IH HpaKTI/I‘-IeCKI/IX 3aaa4, HpI/IMeHeHI/IIO paSHI/I‘-IHBIX MCTOAOB ITIO3HAHUA,

HUCIIOJIB30BAThH pa3HI/I‘IHBIC BHUBI ICATCIIBHOCTH 110 HOHy‘-IeHI/IIO HOBOI'O 3HaHHA, €TI0 I/IHTepHpeTaHI/II/I, Hp606pa3OBaHI/IIO nu HpI/IMeHeHI/IIO B
y4eOHBIX CUTYaIUsX, B TOM YHCJIE TIPH CO3/IaHUH YYCOHBIX M COLUATLHBIX POCKTOB;

(dhopMHUPOBATh HAYYHBIA TUIT MBIIIUICHHS, BIaICTh HAYYHOU TEPMUHOJIOTHEH, KJIIOUEBBIMU TTOHATHSAMHU U METO/IaAMH;

CTaBUTH ¥ (POPMYITHPOBATH COOCTBEHHBIC 3a7]a41 B 00pa30BaTCIILHOM IEATEIIBHOCTH M JKU3HEHHBIX CHTYAITUsX;

BBISABJISATH HpI/I‘II/IHHO-CJIeI[CTBGHHI)IG CBiA3U U aKTyaJ'II/I?,I/IpOBaTI) 3aﬂaqy, BbBIABUT'ATHb FI/IHOTC3y eé peHIeHI/DI, HaxXOIuThb apFYMGHTI)I JJIA
JI0KA3aTeNbCTBA CBOMX YTBEPKACHUIA, 3a1aBaTh MapaMeTPhbl U KPUTEPHUH PEILICHUS;

AQHAIM3UPOBATh TOJIYYCHHBIE B XOJ€ pELICHHUS 3aJayd pPe3ybTaThl, KPUTUYECKH OICHMBATh HX JOCTOBEPHOCTb, MPOTHO3UPOBATH
N3MCHCHHUEC B HOBBIX YCJIOBI/IEX;

1aBaThb OIIGHKy HOBBIM CI/ITyaIII/IﬂM, OILICHHUBATH HpI/IO6peTéHHI)II7I OIIBIT,

OCYIIECTBIISTH IIeJICHAIPABIICHHBIN MOUCK MIEPEHOCca CPEICTB U CIIOCOOOB ACHCTBHS B MPOPECCUOHANBHYIO CPELY;

YMETb MIEPEHOCUTH 3HAaHUS B TO3HABATEIIbHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHMSI U3 PA3HbIX MIPEIMETHBIX o0acTel;

BbIABUI'aTh HOBBIC UJICH, npe)maraTI) OpI/IFI/IHaJ'H)HI)Ie IIoaAXOoabl U peHleHI/ISI, CTaBUTH HpO6J'IeMBI H 3aaa4u, ﬂonycxa}omue aJ'IBTepHaTI/IBHI)IC
penieHusl.

3) padora ¢ nnpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOPMAIUH (TEKCTE y4eOHOIr0 MOCOOUsI, HAyYHO-TIONYJIIPHOM IUTEepaType, OMOJIOTHYECKUX
CJIOBapsiX W CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0azax JaHHBIX, B VHTepHere), aHanM3UpoBaTh HMH(MOPMAIMIO PA3IUYHBIX BUIOB U (OpM
MPEACTABICHUS, KPUTHUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3aPOCHl M MPUMEHSTh Pa3IMYHbIE METOJbI MPH MOHUCKe U 0TOOpe Ouosiornyeckoil nHpopMaluu, HeoOXOUMON AT
BBIITOJTHCHU ST y‘—Ie6HBIX 3aaa4,

HpI/IO6peTaTI) OIIBIT HCIIOJBb30BaAHUSA I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX TGXHOJ’IOI‘I/Iﬁ, COBepHIeHCTBOBaTB KYJ'H)Typy AKTUBHOT'O
MCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeACTaBleHUs OHoJorudeckod uHpopManuu (CXeMbl, TpaduKH, TUATPAMMBL,
TaOJIULIbI, PUCYHKU U APYTOE);



MCIIOJIb30BATh HAYYHBIN SA3BIK B KAYECTBE CPECTBA MPU paboTe ¢ GHOIOTHUECKON HHPOPMAIIHEH: IPUMEHSITh XHUMHYECKUe, (HH3UIECKUe
¥ MaTeMaTHYECKUE 3HAKU U CUMBOJIBI, (hOpMyIIbl, ab0OpeBuaTypy, HOMEHKIATYpY, UCIOIB30BATh U MPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMUECKUE
CpEICTBA HATJISAHOCTH;

BJIAJICTh HABBIKAMHU PACIIO3HABAHUS H 3alIUTHI HHPOPMAIHU, HHHOPMAIIMOHHOH 6€30MaCHOCTH JIHYHOCTH.

OBJ1ajleHHe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH J1eiiCTBUSIMHU:

1) o6menne:

OCYIIECTBIIATh KOMMYHHKAIUK BO BCeX c(epax >KU3HM, aKTHBHO y4aCTBOBATH B JHAJIIOTE WM JUCKYCCHH IO CYIIECTBY 00CYXIaeMOi
TeMbl (YMEHHE 3aaBaTh BOIPOCHI, BBICKA3bIBATh CY)KICHHS OTHOCHTEIIBHO BBIMONHEHHS MPEAIaraeMoil 3aJ1a4n, YYUThIBATh HHTEPECHI H
COTJIACOBAHHOCTH MO3UIMI APYTHX YIACTHHUKOB AUATIOTA UITH AUCKYCCHH);

pacrio3HaBaTb HeBep6aHBHBIe cpeacTBa O6HICHI/I$[, IMIOHUMATb 3HAYCHUEC COLIMATIbHBIX 3HAKOB, ITPCAIIOCHIIIOK BOSHUKHOBCHU A KOH(i)J'H/IKTHBIX
CHTyaHHﬁ, YMETb CMATYATh KOH(l)J'II/IKTBI N BCCTU IICPETOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOO0aMH OOIICHUSI M B3aMMOJCHCTBHUS, MOHMMATh HAMEPEHHs IPYTUX JIOJCH, MPOSBISTH YBaKUTEIHHOE
OTHOLIECHHE K COOCCETHUKY U B KOPPEKTHOM (hopme GOpMyITHpOBaThH CBOU BO3PAKEHHUS;

pa3BépHYTO H JIOTUYHO H3J1araTb CBOIO TOYKY 3pCHUA C UCITIOJIL30BAHHUEM A3bIKOBBIX CPCACTB.

2) coBMeCTHAs IeATeIbHOCTh:

MOHUMAaTh ¥ WCIOJIB30BATh MPEHMYIIECTBA KOMAHIHOW W WHIMBUAyabHOW pabOThI MPHU PEHICHUH OUOIOTHYECKOH MPOBIEMBI,
000CHOBBIBATh HEOOXOAUMOCTD IIPUMEHEHHS TPYIIIOBIX (POPM B3aMMOCHCTBHUS [IPH PEIICHUH Y4eOHO# 3a1a4u;

BbIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JEMCTBUI ¢ y4ETOM OOLINX HHTEPECOB M BO3MOYKHOCTEN KaXKIO0Tr0 WieHa KOJIJIEKTUBA;

MNpUHHUMATh LA COBMECTHOU ACATCIIBHOCTU, OPraHMU30BbIBATL U KOOPAWHUPOBATDH HeﬁCTBKﬂ mno eé JOCTUXKCHUK:. COCTABJIATH IIJIaH
JeHCTBU, pactipe/ieNisiTh POIH ¢ yYETOM MHEHHUI yIaCTHUKOB, 0OCYKIATh PE3yIbTaThl COBMECTHOM PabOThI;

OLICHUBATh KAYECTBO CBOETO BKJIa/1a M KAXKIOTO YYaCTHHUKA KOMaH Il B OOLIHI PE3yJIbTAT M0 Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC NIPOCKTHI, OLICHUBATL UACHU C IO3UIIUKW HOBHU3HBI, OPUTHHAJIBHOCTH, HpaKTH‘IeCKOﬁ 3HAYUMOCTHU,

OCYHCCTBIATEL IMO3UTHUBHOC CTPATCTUYCCKOC IOBCACHUC B PA3JIMYHBIX CUTyalUAX, IPOABIATH TBOPUYCCTBO H BOO6pa)KCHI/IC, OBITH
WUHHUIIHATHBHBIM.

OBJiajileHNe YHUBEPCAIbLHBIMH PETryJISITABHBIMH 1eiiCTBUSIMU:

1) camoopranu3amnms:

HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs1 BBISIBJICHU S HpO6HeM " UX PCIICHHUA B )KU3HCHHBIX U y‘-Ie6HI)IX CUTyaluAX,

BBIOMPATH HA OCHOBE OMOJIOTMYECKHUX 3HAHHH 1I€JIEBBIC M CMBICTIOBBIC YCTAHOBKH B CBOUX JICUCTBHUSX U MOCTYIKAX 110 OTHOLICHHIO K JKHBOU
HPHUPOJIC, CBOEMY 3I0POBBIO U 3[J0POBBIO OKPYKAIOIINX;

CaMOCTOATCIIbHO OCYIICCTBIIATE ITO3HABATCIbHYIO ACATCIIBHOCTD, BBISABIIATH HpO6HeMBI, CTaBUTh U CbOpMy.]'[I/IpOBaTB COOCTBEHHEBIE 3a1a4uu
B 06pa3OBaTeHLHOﬁ JACATCIIBHOCTH U JKU3HCHHBIX CUTYallUAX;



CaMOCTOSITENILHO COCTABJIATH IJIaH PEeLeHHsI IPOOIEMbI ¢ YUYETOM HMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN M IPEANOYTEHU;

AaBaTb OLCHKY HOBBIM CUTYyAllUAM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieNIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHHUIO IMIMPOKOH SPYAMIUMH B PaA3HBIX OO0JACTAX 3HAHUHM, MOCTOSHHO TOBBIIATH CBOU
00pa30BaTeNbHbIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B I€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM;

BJIaACTh HaBBIKaMU IMO3HABATCIILHOM pe(i)ﬂeKCI/II/I KaK OCO3HaHHs COBCPHIACMBIX ILCP'ICTBHI\/JI N MBICIIUTCIIBHBIX MPOUCCCOB, UX PE3YJILTATOB
¥ OCHOBaHUI, NCTIOIH30BaTh MPUEMBI pe(IICKCHUH ISl OLICHKH CUTYaIlMH, BRIOOPA BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 X CHU)KEHUIO;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrux:

MMPpUHHUMATDH 06651, ITIOHUMaA CBOM HEAOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJILTATOB AEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OMIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYrOro YeJIoBeKa.

INMPEAMETHBIE PE3YJIBTATHBI

[TpenmeTHbIe pe3ynabTaThl ocBoeHUs: nporpammbel COO mo 6uonoruu Ha 0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue A y4eOHOro
npeamera «buosorus» HaydHble 3HAHHS, YMEHHS U CIIOCOOBI NEHCTBUN MO OCBOEHUIO, MHTEpPIpETallMd M MpeoOpa3oBaHUIO 3HAHUM, BUIbI
JeSITebHOCTH 10 MOJIyYEHHIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHUN B Pa3IMUHBIX YYEOHBIX CHUTYAIMsX, a TAKXKe B pEasIbHBIX JKU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX ¢ OuoJyorueii. B mporpamme npeaMeTHble pe3ynbTaThl PEACTABIEHBI 10 roj1aM 00yUeHus.

[TpenmerHsble pe3ynbTaTshl OCBOEHUs yueOHOro nmpeamera «buonorus» ¢ 10 knacce TOMKHBI OTPAXKATh!

c(OpPMHPOBAHHOCTh 3HAHHUI O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX HAayK, B (POPMUPOBAHUN COBPEMEHHON
€CTeCTBEHHO-HAYYHOW KapTHUHBI MUpPAa U HAyYHOIO MHUPOBO33PEHHUS, O BKJIAZEC POCCHHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6I/IOJ'IOFI/II/I, q)YHKHHOHaHBHOﬁ TpaMOTHOCTH Y€JIOBCKA AJId PCIICHUA )KU3HCHHBIX 3a1a4,

YMEHHUE PAaCKpPBIBATh COJIEp)KaHWE OMOJOTUYECKHX TEPMHHOB W TOHSATHH: JKU3HB, KJIETKA, OPTaHu3M, MeTaboimu3M (0OOMEH BEIIECTB U
IpeBpalleHHe SHEPruH), roMeocTa3 (CaMOperyisius), YpOBHEBas OpPraHM3alUsl KHUBBIX CHCTEM, CaMOBOCHPOHM3BEICHHE (PENpOAyKIus),
HaCJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;



YMEHHUE H3JlaraTb OMOJIOrMYecKHe TeOpuH (KJIETOYHas, XpPOMOCOMHasl, MyTallMOHHAs, LIEHTpajbHas JIorMa MOJIEKYJSIpHON Ouosnorun),
3akonsl (I'. Mengens, T. Moprana, H. 1. BaBuioBa) u yueHus (0 meHTpax MHOrooOpasusi U MPOUCXOKICHUS KyIbTypHBIX pactenuii H. .
BasuiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHUE BIAJeTh METOJaMHM HAy4yHOro IO3HAHUSA B OMOJIOTMU: HAOJIOJEHUE M ONMCAaHUE JKUBBIX CHCTEM, IIPOLECCOB U SIBICHUI,
OpraHu3anysi ¥ NpOBEJCHHE OUOJOIMYECKOro SKCIEPHMEHTAa, BBIIBUKEHHUE TMIIOTE3bl, BBIABICHHWE 3aBUCUMOCTH MEXAY HCCIENyeMbIMU
BEJIMYMHAMH, OOBSICHEHUE TOJIYYEHHBIX PE3YJIbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MMOHSATHNA, TEOPUH U 3aKOHOB, YMEHHE JIEJIaTh BBHIBOJBI HA
OCHOBaHUU IOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATH CyHIECTBEHHBIE IIPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U DYKAPUOT, OTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPIraHU3MOB,
0COOEHHOCTH IPOLECCOB: OOMEHa BELIECTB M IPEBpAILLCHUs] SHEPTUU B KIIETKe, (POTOCHHTE3a, IIACTHUECKOro M YHEpreTH4eckoro ooMeHa,
XEMOCHHTE3a, MUTO03a, Me103a, OIUIOOTBOPEHNUS, PA3MHOXKEHUS, UHIUBUIYaIbHOI'O Pa3BUTHUS OpraHu3Ma (OHTOT'€HE3);

YMEHUE MPUMEHSTH MOJTyYSHHBIE 3HAHUS 1151 O0bSICHEHHUS OMOIOTUIECKUX TIPOIIECCOB U SBICHHM, JUTS IPUHATHS IPAKTUIECKUX PEIICHUN
B IIOBCEJHEBHOM JXU3HU C LENIbI0 oOecreyeHHuss Oe30MacHOCTH CBOEro 370pOBbsS U 3J0POBbS OKPYXKAIOIIUX JIHOACH, COOJIOJEHHUS HOPM
IPaMOTHOTO IIOBEJICHUS B OKpY Karolllel MPUPOIHON cpesie, TOHUMaHUe HEOOXOIMMOCTH UCIIOIb30BaHUS IOCTUKEHUH COBPEMEHHON ONOJIOTHH
¥ OMOTEXHOJIOTUH ISl pAlIMOHAIIBHOTO TIPUPOIOTIOIB30BAHUS;

YMEHHE peulaTh 3JIEMEHTapHbIE TEHETUYECKUE 3a/1a4l HA MOHO- U JUTHOPHIHOE CKPEIMBAHNE, CLEIIICHHOE HACJIEJOBaHUE, COCTABIISITh
CXEMbl MOHOTUOPUAHOTO CKPEIMBAHU JUIs [TPEICKa3aHMs HACJIeJOBaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATh J1a0OpaTOpHble M IpakTHYECKUe paboThl, cOONMIOJaTh MpaBWiIa Npu paboTe ¢ ydyeOHbIM M J1aOOPaTOPHBIM
000pyI0BaHKEM;

YMEHHE KPUTHYECKH OLIEHHWBATh M WHTEPIPETHPOBATh MH(OPMALMIO OMOJOTMYECKOro COAEpMaHMs, BKIIOUYAIOLIYI0 ICEBIOHAYYHBIE
3HAHUS U3 PA3TUYHBIX UCTOYHHMKOB (CpelICTBA MAacCOBOM MH(OPMALIMHU, HAYYHO-TIONYJISIPHBIE MaTe€pHabl), STUYECKHE aclleKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas OMOJIOrMYECKyl0 HMH(OpPMalMIO U3 HECKOIbKUX
MCTOYHUKOB, TPAMOTHO KCI0JIb30BATh NOHSITUWHBIN armapar OMOJ0oTUY.

[TpenmeTtHbIe pe3ynbTaThl OCBOEHHUs yueOHoro npeamera «buonorus» ¢ 11 knacce TOMKHBI OTPAXKATh!

c(OpPMHPOBAHHOCTb 3HAHUI O MeCTe U POJIM OMOJIOTUH B CHCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX HAayK, B ((OPMUPOBAHUM COBPEMEHHON
€CTECTBEHHO-HAyYHOW KapTUHBI MHUpa M HAYYHOI'O MHPOBO33PEHUS, O BKJIAJ€ POCCUMCKUX M 3apyOEKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeIEeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pPacKpbIBaTh COAEp)KaHUE OMOJOTMYECKUX TEPMUHOB M MOHATHUI: BHUJ, MOMYJSAIMS, T€HOPOHI, SBOJIONUS, JBUKYILIUE CHIIBI
((axTopbl) HBOIIOIMM, NPUCTOCOOIEHHOCTh OpPraHU3MOB, BHJI000pA30BaHME, SKOJOTHYECKHE (AKTOPBI, SKOCHCTEMa, MPOAYLECHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIENU MUTaHUs, YKOJIOTHIeCKas MupaMuia, OnoreomneHos, onocdepa;



YMEHHME H3JIaraTb OWOJIOrMYecKrue Teopuu (dBoironMoHHas Teopus Y. JlapBuHA, CHHTETHYECKas TEOpUS SBOJIOIMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apojsieBoro cxoacTBa K. M. bapa, uepenoBanus rinaBHbIX HanpaBieHudl u mytei sBomtounn A. H. CeBepiioBa, yueHus o
ouoctepe B. U. BepHajickoro), onpenensTh TpaHUIBl UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMH HAy4YHOTrO IO3HAaHUS B OHOJIOTHMHU: HAOJIOJIEHWE U OMMCAHUE XUBBIX CHUCTEM, IPOILIECCOB U SIBICHHIM,
OpraHu3alysl U MPOBeJEHUE OMOJIOTHMYECKOro SKCIIEPUMEHTA, BBIABM)KEHHE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HUCCIETyeMbIMU
BEJIMYMHAMH, OOBSICHEHUE TOJIYYEHHBIX Pe3yJIbTaTOB, MCIIOJb30BAHHBIX HAYYHBIX TOHSATHHA, TEOPHA M 3aKOHOB, YMEHHE JIeJaTh BBHIBOJBI HA
OCHOBaHUU IOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIE NMPU3HAKH CTPOCHUS OMOJIOTMYECKUX OOBEKTOB: BHUJIOB, MOMYJALMNA, MPOIYLEHTOB, KOHCYMEHTOB,
pPENyLIEHTOB, OHOreOlIeHO30B U JKOCHCTEM, OCOOCHHOCTH TMPOIECCOB: HACIEICTBEHHOW H3MEHUHMBOCTH, €CTECTBEHHOro OTOOpa,
BHUJ1000pa30BaHus, IPUCIIOCOOIEHHOCTH OPraHU3MOB, IEHCTBUS SKOJIOTMUYECKUX (PAKTOPOB HAa OPraHU3MBbI, IEPEHOCA BEIECTB U IOTOKA SHEPTUU
B DKOCHCTEMAaxX, AHTPOIOI€HHbIX HM3MEHEHMH B 3KOCUCTEMAaX CBOEM MECTHOCTH, KPyroBOpOTa BELIECTB M OMOT€OXMMHUYECKUX LIHUKIOB B
ouocdepe;

YMEHHE IPUMEHSTh MOTy4YeHHbIC 3HAHUS JIJ1s1 00bSICHEHUSI OMOJIOrMUECKUX MTPOLIECCOB U SIBJICHUM, JIJISl IPUHATHS MPAKTUYECKUX PELICHHMA
B IIOBCEJIHEBHOM >KM3HHM C LI€Jbl0 oOecredeHuss Oe30MaCHOCTU CBOETO 370pOBbS U 370pPOBbsl OKPYKAIOLIUX JIFOJEH, COONIIOIEHUS HOPM
IrPaMOTHOIO IOBE/ICHUS B OKpPY>KaroIllel IPUPOIHON cpesie, IOHMMaHue HEOOXO0AUMOCTH UCIIOJIb30BAHUS JJOCTUKEHUN COBPEMEHHOM OHoJIoruu
JUTSL palliOHAILHOTO MPUPOIONONB30BaAHUS;

YMEHHE peliaTh JJIeMEHTapHbIe OMOJIOTMYECKHE 3314, COCTABIISATH CXEMbI [IEPEHOCA BEHIECTB U SHEPTUU B SKOCHCTEMAaX (LIeMH MUTaHUS);

YMEHHE BBINOJIHITH J1a0OpaTOpHBIE M TMPAaKTHUYECKHUe paboThl, COOMIOJaTh MpaBWwiIa Mpu padboTe ¢ yd4eOHbIM M J1abOpaTOPHBIM
000pyI0BaHNEM;

yYMEHUE KPUTHYECKH OLIEHUBAThb U MHTEPHPETUPOBATH MH(POPMAIUIO OMOIOTMYECKOrO COJEpKaHMsl, BKIIOYAIONIYIO ICEBJOHAYYHBIE
3HaHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpelcTBa MaccoBOW MH(OpMaIMM, HayyHO-NOMYJISpHBIE MaTepHalibl), paccMaTpUBaTh TIJ100aJbHBIE
HKOJIOTMYECKHE TIPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIEHHUs, 0000mas OHOJIOTMYECKyl0 HMH(OpPMalMI0 U3 HECKOIbKUX
UCTOYHUKOB, IPAMOTHO UCIOJIb30BaTh NOHATUIHBIN anmapaT OMOJIOTHH.

Pazngen 3. TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBo yacoB

Nen/m  HaumeHoBaHHe pa3esiOB U TeM NPOTrPaMMBbI B Kontpoas  IIpakTuyeckue
cero
HbIE padoTshI

padoTbl




1 Buonorus kak Hayka 2 0.5
2 JKuBbIe cHCTEMBI U X OpPTaHU3aIUs 1
3 XVMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1
4 KuzuenesreabHOCTb KIETKH 6
S) PasMHOXEHUE M MTHAMBUAYAIbHOE Pa3BUTHUE OPraHU3MOB S) 1
6 HacnenctBeHHOCTh M1 K3BMEHUYHNBOCTh OPTraHU3MOB 8 1.5
7 Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUH 3
8 PesepBHOE BpeMms 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4




11 KJIACC

KosmnuecTBo yacos
Ne ni/m HaumeHoBaHue pa3/esioB U TeM MPOrPpaMMBbl Beero Koutposbubie IIpakTnuyeckue
padoThI padoTsbI

1 DBOIOIIMOHHAST OMOJIOTHS 9 1
2 Bo3HuKHOBEHME M pa3BUTHE )KU3HU Ha 3emiie 9 0.5
3 Opranu3Mel 1 OKpyKarolas cpeaa 5) 1
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9
5 PeszepBHoe Bpemst 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC

Ne
n/n

Tema ypoka

buonorus B cucteme HayK

MeTo bl MO3HAHUS KUBOM
npuposl. [Ipakruueckas
pabota Ne 1
«Hcmonp3oBanne
Pa3IUYHBIX METOIOB MPH
M3y4eHUN OMOJIOTHYECKHUX
00BEKTOBY

buonornyeckne CHCTEMEI,
MIPOIIECCHI U UX U3YUYCHHE

KoauuecTBO 4acoB

Be
ero

Kon
TPOJI
bHBI
e
pado
ThI

IIpax

Jara
THYeC

U3y4eH
KHe

us
padort
bl

0.5

Bujanbl gesiTeILHOCTH

PackpbiBaTh copepxaHue TEPMUHOB U OHITHIA:
HayyHOE MHUpPOBO33pEHHE, HAy4YHasl KapTHHA MUDA,
Hay4YHBIA METOJ, TUII0Te3a, TEOPHsi, METObI
WCCJIEIOBAHNS.

XapakTepru3oBaTh OMOJIOTHIO KaK HayKy, €€ MecTo
U POJIb CPEJIU IPYTHX €CTECTBEHHBIX HAYK.
[lepeuncnare paszaensl OMOIOTHH B COOTBETCTBUH C
00BEeKTaMU H3yUYCHHS.

HaspiBaTh BayKHEMHIIHE OTPACIN OUOJOTHYECKHX
3HAHWUH U 3a/1a49H, cTosAIIMe Tiepe omomorueit X XI
B.

PackpbiBaTh copepikaHie TEPMHUHOB U IOHSATH:
HaYYHBIH METOJI, METOJIbl HCCIIEOBAHMSL.
XapakTepu3oBaTh OCHOBHBIC METOJIbI IO3HAHMSI
KUBOU MPHUPOIBI: HAOIIOAEHUE, IKCIIEPHUMEHT,
OIrcaHue, U3MEPEHNue, KiaccupuKamnus,
MO/JICJIMPOBaHKE, CTAaTHCTHYECKast 00padoTKa
JTAaHHBIX

PackprIBaTh conepkaHue TEPMUHOB M TOHATHN:
crcTeMa, OMOJIOrn4ecKast CHCTEMa, HJICMEHTBI
CHCTEMBI, CTPYKTypa OMOCHCTEMBI, CBOIICTBA
JKUBBIX CUCTEM, 0OMEH BEIIECTB, Pa3MHOKEHHE,

pocT, pa3BUTHE, HACTIEICTBEHHOCTD,

DJIEeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [JOK
https://m.edsoo.ru/863e6122

bu6mmoreka [JOK
https://m.eds00.ru/863e6564



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564

XUMHUYECKHUH COCTaB
KiIeTku. Boma n
MUHEPAIBHBIE COJIA

W3MEHYUBOCTb, PA3IPaKHUMOCTB,
SHEPro3aBUCUMOCTh, YPOBHU OPraHU3aLUM KU3HH
(bmocucrem).

XapakTepHu30BaTh MPUHIUIIBI OPTaHU3AIIH
OrocHCcTEM: OTKPBITOCTD, BHICOKAS
YIIOPSIIOYEHHOCTD, CAMOPETYJISIIHS,
HEePapXUIHOCTb.

[epeuncnars yHUBEpCAJIbHBIE CBOMCTBA KHBOTO:
€AMHCTBO XUMHUYECKOTO COCTaBa, Pa3ApaKUMOCTb,
JBIDKEHUE, TOMEOCTa3, pOCT M Pa3BUTHE,
HaCJICACTBCHHOCTh, U3BMCHYHNBOCTD, 3BOJIOIIHA
(mpucmocob1eHne K U3MEHSFOIUMCS YCIOBUSIM).
[TpuBOANTH PUMEPHI OHOCUCTEM PAa3HOTO YPOBHS
OpraHM3aI{ M CPAaBHUBATH IPOSBICHUS CBOMCTB
JKMBOT'O Ha pa3HbIX YPOBHAX.

XapakTepHu30BaTh OCHOBHBIE ITPOIIECCHI, TPOTEKA-
oye B OnocucreMax: 0OMEH BELECTB U
MpeBpalleHne SHEPTHH, CAMOBOCTIPOU3BEICHUE,
CaMOPEryJISILUs, Pa3BUTHE.

CobmoaTh paBmIIa 6EPEKHOTO OTHOIICHHS K
KUBOH Ipupojie

PackpsIBath conepkaHie TEPMUHOB U TIOHSATHIA:
3JIEMEHTBI-OMOT €HbI, MAKPOIJICMEHTBI,
MHKPO3JIEMECHTBI; MUHCPAJIBHBIC BEUICCTBA,
MOJIEKYJIa BOJIbI KaK JHIIONb, BOJOPOIHBIE CBS3H;
ruapouIbHBIE U THAPO(QOOHBIE BEleCcTBa.
Jloka3bIBaTh €IMHCTBO JIEMEHTHOTO COCTaBa Kak
OJTHO M3 CBOICTB JKHBOTO.

Pacripenenste XMMUYECKHE 2JIEMEHTHI 110 TPYIIIaM
B 3aBUCUMOCTH OT KOJIMYECTBCHHOI'O
NPEACTaBUTENLCTBA B OPraHU3MeE;
XapaKTepU30BaTh POJIb OTJACIBHBIX JIEMEHTOB.
BEISIBAATE CBS3B MEXAY COCTaBOM, CTPOCHHUEM
MOJIEKYJIbI XUMHWYECKOIr0o COCANHCHHUA U €0
(GYHKIHAME B KIICTKE

bu6mmoreka [IOK
https://m.edso00.ru/863e674¢



https://m.edsoo.ru/863e674e

benku. CocTaB u cTpoeHue
0enKkoB

DepMeHThl —
OuoJoruvecKue
KaTaJan3aTophlL.
Jlaboparopnas pabota Ne 1
«3yuenue
KaTaJIMNTUYECKOU
aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHIIa3bl WIH
Karajas3bl)»

VYraesoasl. JIumumel

HyxiienHOBBIE KUCTIOTBL.
ATO

0.5

PackpriBath coqiep)kaHUEe TSPMHUHOB U TIOHSITHIA:
OCJIKH, TOTUMEPBI, MOHOMEPBI, aMUHOKHUCIIOTHI,
MENTUHAS CBSI3b, TOJMUICTITH]I, ICHATYPAIIHSI.
XapakTepHu3oBaTh OCIKH KaK KJIacC OPraHMYECKIX
COCIIMHEHUIT; KIIACCU(PUIIMPOBATH UX MO CTPOSCHUIO
(rno0ymsipHBIe U GUOPUILTSPHBIE OSNKH),
MIEPEYUCIIATh U XapaKTepU30BaTh (WYHKITUH OEIKOB

PackpreiBath copepkaHue TEPMUHOB U TIOHSITHI:
(hepMeHTHI, aKTHUBHBIN EHTP, CyOCTpaTHast
cnenr(UIHOCTh, KOPEPMEHTHI, OENKH-aKTHBATOPHI
1 OETKN-THTUOUTOPHI.

VYka3bIBaTh OTINYHS (PEPMEHTOB OT
HEOPraHMYECKUX KaTaIN3aTOPOB.

OOBSICHATH PO (DEPMEHTOB B
(YHKIIMOHUPOBAHHH JKUBBIX CUCTEM, B
MPOMBIIIJIEHHOCTH, B MEUIIMHE, B TIOBCETHEBHON
JKU3HH YeJIOBEKa

PackpbiBaTh copepxaHue TEPMUHOB U MOHSTHIA:
YTJIEBO/IbI, MOHOCAXapH/Ibl, AUCAXapUIbI,
HOJIMCcaxapybl, TII0K03a, pubo3a, 1e30kcupudosa,
caxapo3sa, JaKT03a, MaJIbT03a, LEITI0I03a
(kneTyarka), KpaxMai, TITUKOTeH; JINTTUIbI,
TPUTIIMIEPUIBI (KUPBI, Macia), Goconumuast,
CTEPOUIBI.

XapakTepHu30BaTh YIIIEBOBI, TUIMHBI KaK KIIACC
OPTraHUYECKUX COEAUHEHUM.
KnaccupuunpoBaTh yrieBoIbl U JTUIHIBI 10
CTPOCHUIO; MEPEUUCIATH (PYHKIIUH YTIIEBOIOB U
JIUTHJIOB.

CxemaTruecky n300pa’kaTh CTPOSHUE MOJIEKYIT
YTIIEBOJIOB, TUIHUIOB

PackpriBath cojiep)kaHUe TEPMHUHOB U TIOHSITHIA:
ne3okcupuboHykKienHoBas kuciota (JJHK),
pubonykiennosas kucnora (PHK), aykneorun,
MTOJIMHYKIICOTH THAS [IETIb (TIOJTMHYKJICOTHI),

bubmuoreka [JOK
https://m.edsoo.ru/863e6b72

bubmuorexa [JOK
https://m.edsoo.ru/863e6b72

bu6mmoreka [IOK
https://m.edso00.ru/863e6870

bu6mmoreka [JOK
https://m.edso0.ru/863e6d5c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

KoMIUIeMeHTapHOCTh, ¢hyHknuu JIHK (xpanenue n
nepeavya HacJieZACTBEHHON HH(GOPMAITUH ); BUIBI
PHK (wr(pOpMannonHas, TpaHCIIOPTHAS,
pubocoManbHas); aneHosuHTprdochat (ATD),
MaKpO3Pru4ecKast CBs3b.
XapakTepu3upoBaTh HYKICHHOBBIE KHCIOTHI KaK
XUMHUYECKHE COSTMHCHUS 1 HOCUTEITN
HACJICJICTBCHHOHN nH(OpMaIuu.
OTMedaTh 0COOCHHOCTH CTPOCHUS MOJICKYJT
nyxienHoBsIX kucnot (JHK, PHK) u AT®.
CxemaTHUeCKU N300paKkaTh CTPOCHUE
HYKJIEOTHUIOB, MOJICKYJI HYKJICUHOBBIX KUCIIOT,
AT®D

HcTopus u metoasl
U3YYEHUS KIICTKU.
Knerounas Teopus

PackpbiBaTh copepxaHue TEPMUHOB U MOHSTHIA:
KJIETKA, [IUTOJIOTUS; PACKPBIBATE COAECPKaHNE
MIOJIOKEHUH KIETOYHOU TEOPHH.
[lepeuucnare U XxapakTepu30BaTh OCHOBHBIE
METOABI U3YUEHUsI KJIETKH (IPUrOTOBIICHHE
CpE30B, OKpalINBaHNE, MUKPOCKOITUPOBaHHE,
HeHTpu(yrupoBanue, KyIbTUBUPOBAHUE KIETOK
Y TKaHEH)

bu6mmoreka [IOK
https://m.edso00.ru/863e6e88

10

Knerka xak nenoctHast
JKABas cucTeMa

PackpsIBath copepxaHue TEPMUHOB U ITOHSATHIM:
KIIETKH (3yKapHOTHYECKasl, IPOKAPUOTHUYECKAS),
rIa3MaTuyeckas MemOpana (Tia3MajaeMma),
[JIMKOKAJTUKC, TPAHCIIOPT BEIIECTB (ITAaCCUBHBIM,
AKTUBHBII ), SHIONINTO3 ((haroruTo3, MUHOIUTO3),
9K30IIUTO3, KIIETOYHAsI CTEHKA, HYKJICOUI.
CpaBHUBaTh MEKIY COOON 3YKapHUOTHUYECCKHE U
MIPOKAPUOTUYECKHE KIETKH; OTMEYATh CXOJICTBO
Y Pa3IN4¥si B CTPOSHUH KIIETOK OaKTepHid,
JKUBOTHBIX, PACTCHHI U TPHOOB

bu6mmoreka [IOK
https://m.edso00.ru/863e6ff0
https://m.edso0.ru/863e716¢

11

Crpoenue
9YKapHUOTHYECKOM KIIETKH.
JlaGopatopHnast paborta Ne 2
«M3ydyenue ctpoeHus

0.5

PackpbIBaTh copepxkaHue TEPMUHOB U OHSTHIA:
LUTOIlIa3Ma, OpraHOUAbI, SHAOIUIa3MaTHYECKast
ceth (OIIC), anmapat ["onbmKu, TH30COMBI,
BaKyoOJIb, MUTOXOHIPHH, TUTACTHABI (XJIOPOTIACTHI,
XPOMOIUTACTHI, JIEUKOILIACTHI), pPUOOCOMBI,

bu6mmorexa [IOK
https://m.edso00.ru/863e6ff0
https://m.edso0.ru/863e716¢



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

12

KJIETOK PaCTEHUH,
KHUBOTHBIX, TPHOOB U
OakTepuil 1o
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax 1 ux
OIHACAHHE»

OO0OMeH BeIIEeCTB UIIH
MeTa00IH3M

MHUKPOTPYOOUKH, KJICTOUHBIH LIEHTP (LEHTPOCOMa),
PECHUYKH, KT'YTHKH, BKIFOUCHHUS, SIIPO, AAepHast
0005104Ka, KapHOILIa3Ma, XpOMAaTHH, SAPBILIKO,
XPOMOCOMBI.

OnwuckeIBaTh CTPOSHHUE DYKAPUOTUIECKOM KIETKH 110
n300paKeHUsIM U Ha MUKpOIIpenaparax;
KJIaccu(UIMPOBaTh OPraHOUABI B 3aBUCUMOCTH OT
ocobeHHOCTel NX cTpoeHHus (0AHOMEMOpaHHBIE,
JIByMeMOpaHHbIC, HEMeMOpPaHHEIE);

ONKCHIBAaTh (PYHKIIMU KAXKIOI'0 OPraHoK/a B
KJIETKE.

XapakTepu3oBaTh KJIETOYHOE PO KaK MECTO
XpaHeHwusl, mepenaqn (yIBOCHHE XPOMOCOM) U
peanm3anuu (TPaHCKPHUTIIHS ) HACIECTBEHHON
WHPOPMAIIUH KICTKH.

[lepeuncnare ¥ ONKUCHIBATH KOMIIOHEHTHI SiApa U UX
(GyHKITHH.

CxeMaTHYHO U300pakaTh CTPOCHUE PAaCTUTEILHON
Y KUBOTHOMU KJIETKH.

OOBSICHATH OMOJIOTHYECKOE 3HAYCHHUE TPAHCIIOPTa
BEIIECTB B KIIETKE

PackpsIBath conepkaHie TEPMUHOB U TIOHSATHIA:
0OMEH BEIIECTB U MPEBPAILCHUE YHEPTHH
(MeTaboIM3M), ACCUMUIIAIINS, TIJIACTHYSCKUI
00MeH, TMCCUMUIISIIINS, SHEPTeTHUECKUI 0OMEH,
¢dorocunTes, poronus, hochopunuposanue,
MNEePEHOCYHK IIPOTOHOB, XEMOCHHTE3.

bu6mmoreka [JOK
https://m.eds00.ru/863e766¢
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dorocunaTe3. XeMOCHUHTES

OnwuceiBaTh HOTOCHHTES, IPOLIECCHI, TPOTEKAIOLIHE
B CBETOBOH M TEMHOBOH (hase.

BEISBASAT IPUUNHHO-CIIEJICTBEHHBIE CBSI3H MEXIY
MOTJIONIEHUEM COJTHEUHON SHEPTHH XJIOPOPHUILIOM
U cuHTe30M Mosiekya ATO.

CpaBHUBATh UCXOJIHBIE BEIIECTBA, KOHEUHBIE
MPOAYKTHI M yCIOBHS MTPOTEKAHUS PEAKIIUN
CBETOBOW M TEMHOBOH (ha3bl (HOTOCHHTE3A.

CpaBHHBaTh (POTOCHHTE3 M XEMOCHHTES.

bu6mmoreka [IOK
https://m.eds00.ru/863e7¢98
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OnenuBaTh 3Ha4eHUE POTOCHHTE3A U
XeMOCHHTe3a JUIsl )KU3HU Ha 3emiie

14

DHepreTudyeckuii oOMeH

PackpriBath coqiep)kaHUEe TSPMHUHOB U TIOHSITHIA:
SHEePreTHYECKUil OOMEH, TIMKOIN3,
MOJIOYHOKHCIIOE OpO’KEHHE, CITUPTOBOE OPOKCHHE,
OHMOJIOTMYECKOE OKUCIICHUE, KIIETOUHOE JbIXaHNUE,
JIUCCUMIIAIUS, PePMEHT.
XapaxTepru3oBaTh OOMEH BEIIECTB U IpeBpaIieHue
sHepruu (MeTaboJIM3M) KaK OJTHO UX CBOHCTB
JKUBOTO.
[lepeuncnars 0cOOEHHOCTH TIACTHIECKOTO H
SHEPreTHYECKOro 0OMEHa B KJIETKE; YCTaHABINBATh
B3aMMOCBSI3b MEX/Iy HUMHU.
Pasnuyate THIIBI OOMEHa BEIeCTB B KIIETKE:
aBTOTPO(HBII U TETePOTPOGHBIH.
OnuchIBaTh 3TAIbl SHEPrETUYECKOTr0 0OMEHa
(TIOATOTOBUTEINBHBIM, OECKUCIOPOTHBIH,
KHCIIOPOHBIN) M CPABHUBATH UX MEXKIYy COOOI.
XapakTepru30BaTh peaKkIuy TIIHKOJIH3a, OPOKEHHUS,
KJIETOYHOT'O JBIXaHUS; BBISIBIIATH IPUIHMHHO-
CJIEJICTBEHHBIE CBSI3U MEXKY TIIUKOIIN30M,
KJIETOUYHBIM JbIXaHUEM U CUHTE30M MOJIeKyll ATO.
CpaBuuBaTh 3Q()EKTUBHOCTH OECKUCIOPOIHOTO
KHCJIOPOJTHOTO ATAIOB

bubmuorexa [JOK
https://m.edsoo.ru/863e7aae
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JKW3HEHHBI UK KJIETKHU.
Jlenenue kneTku. MuTos.
JlaGopatopHas pabota Ne 3
«Habnronenne Muto3a B
KJIETKaX KOHUMKa KOPEIIKa
JyKa Ha TOTOBBIX
MUKpOIIpenaparax»

PackpsIBath copepxaHue TEPMUHOB U IIOHSTHIA:
KJIETOUHBIN IMKJI, HHTEep]a3a, peruimKanms,
XpoOMOcOoMa, KapHOTHUII, FAIIOUAHBIN, TUIOUIHBIA
XPOMOCOMHBIH HA0Op, XPOMAaTH/IBI; MUTO3;

ero craguu: npodasa, Meradasa, anagasa,
tenodaza.

OnuchIBaTh )KU3HEHHBIH [IUKIT KIETKH;
MEPEUNCIIATh ¥ XapaKTePH30BaTh MEPUO/IbI
KJIETOYHOT'O IIMKJIA, CPABHUBATH UX MEKAY COOO.
OnuckiBaTh CTPOSHHE XPOMOCOM, KapUOTHUIIOB
OpraHu3MOB, CPAaBHHBATh XPOMOCOMHbBIE HAOOPHI
KJIETOK.

CpaBHI/IBaTB CTaaruu MHUTO3a.

bu6mmorexa [IOK
https://m.edsoo.ru/863e7dc4
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Paznuuate Ha MUKponpenapaTax u puCyHKax
CTaJuu MUTO3A.
PackprIBaTh OMOTOTHYECKHUIA CMBICIT MUTO32

16

Bbuocunres Oenka. Peakuus
MaTPUYHOTO CHHTE3a

PackpeiBath cojiepkaHue TEPMUHOB U TIOHSITHIA:
T€H, TEHETUYECKUHN KOJI, MATPUYHBIN CUHTE3,
TPAHCKPUIIIUS, TPAHCIAIMS, KOJOH, aHTUKOJIOH,
pubocoma, IeHTpalibHAs T0TMa MOJICKYJIIPHOH
OMOJTOTHH.

OnpenensTh CBOMCTBAa TEHETUYECKOTO KOJIa
(TPUILIETHOCTH, OJJHO3HAYHOCTh, BEIPOXKICHHOCTD,
YHHUBEPCATHHOCTH, HEMIEPEKPHIBAEMOCTb,
HENPEPHIBHOCTB ).

OrnuchIBaTh ATkl peaiu3alii HacIeICTBEHHOM
WH(POPMAITUH B KIIETKE.

CpaBHUBATH peaKIMy MAaTPHYHOTO CHHTE3a
mouiekysn PHK u Genka B kiietke

bubmuoreka [JOK
https://m.edso00.ru/863e796e
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Tpancasus — OuocuHTE3
Oenka

Hexknerounsie ¢popmbl
KHU3HH — BUPYCHI

PackpsIBaTh copepxaHue TEPMUHOB U IIOHITHIA:
T'€H, TCHETUYECKUN KO, MATPUUHBINA CUHTE3,
TPaHCKPHUIILUSA, TPAHCIALMS, KOAOH, aHTUKO/IOH,
pubocoma, IeHTpasibHas 10rMa MOJIEKYJISIPHOM
Ouostoruy.

OnpenensTs cBOCTBa FEHETUYECKOT0 KOJIa
(TpUIUIETHOCTH, OHO3HAYHOCTH, BHIPOXKIEHHOCTH,
YHHBEPCATbHOCTh, HEMIEPEKPHIBAEMOCTh,
HETIPEPHIBHOCTB).

OnuceIBaTh 3TaIlbl pealn3alii HacaeICTBEHHON
WHPOPMAIUH B KIETKE.

CpaBHUBaTh peaklMy MAaTPUYHOTO CUHTE3a
monekyn PHK u 6enka B kierke

PackpbIBaTh copepxaHue TEPMUHOB U OHSTHIA:
BHPYC, BUPYCOJIOTHS, Karcua, baktepruodar, BUpyc
nmMMmyHozeduura yensoseka (BUY), onkoreHHbIe
BUPYCBHI.

XapakTepru30BaTh BUPYCHI KaK HEKJIETOYHYIO
(dopMy KU3HU; OCOOCHHOCTH CTPOCHUS U

bu6mmoreka [JOK
https://m.edso0.ru/863e796e

bu6mmorexa [IOK
https://m.edso00.ru/863e7540
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DopMBI pA3MHOKEHUS
OpraHU3MOB

JKU3HEHHBIN IIUKJ BUPYCOB.

OnuchBaTh )KU3HEHHBIH UK BUpYyCa
UMMYHOZIC(DHUITUTA YeTI0OBeKa; pa3inJaTh Ha
pucynkax BTM (Bupyc TabauHoif MO3anKn),
Oaxrepuodar, BUY.

OOGOCHOBBIBATH U COOJIOIATE MEPHI TPODUIAKTHKH
pacrpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUIA
(pectipaTopHbIe, )KeITyA0YHO-KUIICYHEIE,
kiemeBoi sunedanut, BUU-undexmms)

PackpbiBaTh copepxaHue TEPMUHOB U OHSTHIA:
pa3MHOKEHUE, KIIOH, TIOJIOBBIE KIIETKU (TaMeTHI),
SIMLIEKIIETKA, CTIEPMATO30U]l, 3UT0Ta, AeJICHHE
Ha/IBO€, IOYKOBAHHE, CIIOPYJIIIIHMs, pparMeHTaus,
BEreTaTMBHOE Pa3MHOKEHHE, CEMEHHOE
pa3MHOKEHUe, ONbUICHUE, TBOIHOE
OIIOIOTBOPEHHE, TIOJIOBbIE KEJIe3bl, CEMEHHUKH,
SIMYHUKH, OIUIOJIOTBOPEHHE (HAPYKHOE,
BHYTpEHHEE).

XapakTepu3oBaTb 0COOCHHOCTH W 3HAYCHHUE
0ecI10J10r0 1 MOJOBOr0 CIIOCOO0B Pa3MHOKEHUSI.
Beinenars BUbI 6€CI0I0T0 pa3sMHOXKEHUS;
BBISIBIISITh B3aUMOCBSI3U MEXKAY GpopMamu 1
croco0amMu pa3MHOXKEHHS M UX OMOJIOTHYECKUM
3HAYECHHUEM.

Brnanets npu€émMaMu BEreTaTUBHOIO Pa3MHOKEHUS
KyJIbTYPHBIX pacTeHHUH (Ha MpUMepe KOMHATHBIX).
XapaKkTepHu30BaTh MOJIOBbIC KIETKH: SIMIIEKIETKH,
CIepMAaTO30U/Ibl; BEISIBIISATE OCOOCHHOCTH UX
CTPOEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edso0o.ru/863e831e
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Meiio3

PackpbIBaTh copepxkaHue TEPMUHOB U IOHSTHIA:
MeN03, KOHBIOTAIUsI XPOMOCOM, IePEeKPECT
(KpOCCHHTOBEp) XpOMOCOM, TaMETHI.
XapakTepru30BaTh ME03 KaK CII0co0 KIETOYHOTO
JICIIEHN; OTIMChIBATh MEHO3 110 CTaUsIM;
CpPaBHMBATH CTaIUU MEN03a U MUTO3a.

bubmuorexa [JOK
https://m.edsoo0.ru/863e7f4a
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Pa3znuyate Ha puCyHKax cTaguu Meno3sa;
pacKpeIBaTh OMOIOTHYECKOE 3HAUeHUE Meiio3a

21

OO6pa3oBaHue u pa3BUTHE
MOJIOBBIX KJIETOK.
Om1010TBOpPEHHUE.
JlaGopaTtopHnas pabora Ne 4
«3yuenue cTpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTpenaparax»

0.5

PackpeiBath cojiepkaHue TEPMUHOB U TIOHSITHIA:
raMeTOreHe3, CliepMaTOreHe3, O0TeHe3,
CIIepMaTO30U/l, AKPOCOMA, STUIEKIIETKA, TOJISIPHBIC
TETbIIA.

XapaxTeprn30BaTh 0COOEHHOCTH raMeToreHe3a

y )KHBOTHBIX U €r0 CTaJUH, MOJIOBBIE KICTKU
>KUBOTHBIX U OMHCHIBATH MPOLIECC UX PA3BUTHSL.
CpaBHUBATH CIIEPMATOT€HE3 U OOTEHE3.
OnuceIBaTh OIIOJJOTBOPEHUE, OMOIOTHIECKOE
3HAUYCHHUE OTUIOAOTBOPCHIUS

bubmuoreka [JOK
https://m.edsoo.ru/863e81b6
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NuauBunyansHOE pa3BUTHE
OpraHU3MOB

PackpsIBaTh copepxkaHue TEPMUHOB U IIOHSTHIA:
OHTOT€HE3, PMOPHOTeHe3, 3UT0Ta, IPOOIICHHE,
OyracTomepsl, MOpyIa, 6JacTya, 6JIacTOIENb,
ractpyia, HeipyJa, OpraHoreHe3; 3apO/IbIIICBbIC
JUCTKU: SKTOZepMa, Me30epMa, SHTOJepMa;
MOCTAMOPHOHATIFHOE Pa3BUTHE: IPSIMOE H
HenpsMoe (JIMYMHOYHOE); MeTaMop(do3,
MeTacrnopa, MEKpOCIOpa, MBUTBIEBOE 3€PHO,
CTIIEPMHUH,

3apOBIIIEBBIH MEUIOK, IBOMHOE OIJIOA0TBOPE-
HHUE.

OnpenensTb STarbl SMOPUOHATLHOTO PA3BUTHS
XOPAOBBIX Ha CXeMax M MpernapaTax U OMUCHIBATh
MPOIIECCHI, MPOUCXOISAIINE Ha KAKOM 3Tarle.
CpaBHUBATH MIEPUOBI OHTOT€HE3a; TIPSIMOE U
HeTpsiMoe (JIMIMHOYHOE) TTOCTIMOPHOHAIILHOE
pa3BUTHE, 3apOJIBIIIH YEJIOBEKA U JIPYTHX XOPJIO-BbIX.
OOBSCHITH OMONOTHUYECKOE 3HAYCHUE PA3BUTHS

¢ MetaMop(}o30M; OTpHLIATETHHOE BIMSIHUE aJIKO-
ToJIsl, HUKOTHHA U JIPYTHX TEPaTOTEHHBIX (PaKTOPOB
Ha pa3BUTHE 3apOJIbIIIa YeIOBEKa.

OnwuceIBaTh NpoLecc ABOHHOTO OINIOJOTBOPEHHUS Y
I[BETKOBBIX PAaCTCHHUI

bu6mmoreka [JOK
https://m.edso00.ru/863e8436
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['eneTrnka — Hayka o
HACJIEICTBEHHOCTU U
U3MEHYUBOCTH

PackpbIBath copepikaHie TEPMHUHOB U TIOHSITHIA:
T'€H, TEHOM, T€HOTHUI, (DEHOTHII, XPOMOCOMBI,
aJuTeNTbHbIC TeHBI (aJUIeTN ), TOMO3HUTOTa,
TeTepO3UroTa, TOMUHAHTHBIN TIpU3HAK (TCH),
PEICCCUBHBII MPU3HAK (TEH), YMCTast JINHUS,
THOPHI.

[lepeuncnare u xapaKTepu30BaTh METOBI
TCHETHKH: THOPUI0IOTHIEeCKUH,
HUTOTEHETUYECKUH, MOJIEKY ISIPHO-TEHETUYECKU;
JIOMHHAHTHBIE ¥ PEIIeCCUBHBIEC MPU3HAKN PACTEHHH
" ) KUBOTHBIX.

ITonb30BaTHCS FEHETUYECKON TEPMUHOJIOTUEN U
CHUMBOIIUKOH TSI 3aIMCH TEHOTHITMIECKUX CXEM
CKpEIIUBaHUs

bubmuoreka [JOK
https://m.edso00.ru/863e86f2
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3aKOHOMEPHOCTH

HaCJICOJOBAaHUS ITPU3HAKOB.

MonorubpuaHoe
CKpEIIUBaHUE

Jurnbpumnoe
CKpelIuBaHue. 3aKoH
HE3aBHCHUMOTO
HACJICIOBAHMsI PU3HAKOB

PackpsIBaTh copepxkaHue TEPMUHOB U IIOHTHIA:
MOHOTHUOPHIHOE CKpeIuBanue, GeHOTUIIMYECKHE
TPyMIIbL, THOPUAOTOTHUECKUH METO/, YUCTHIE
JIMHUY, JOMUHUPOBAHUE T'€HOB (TIOJIHOE,
HEMOJIHOE), pacllelUIeHHue B TOTOMCTBE.
OnuceiBaTh METOAUKY IpoBeneHus I'. Mennenem
OTIBITOB I10 U3YYEHHIO HACIICJOBAHUS OJJHOM Mapsbl
MPU3HAKOB Y TOPOXa MOCEBHOTO.

PackpbIBath copepikaHie 3aKOHOB €IHMHOO0pa3us
ruOpUIOB IEPBOTO MOKOJICHUS M 3aKOHA pacLIer-
JICHUSL.

OOBSACHSTH TUIIOTE3Y YACTOTHI TAMET.
3anuceIBaTh CXEMbl MOHOTHOPHIHOTO
CKPELIMBaHUS, OOBSICHATE €r0 LIUTOJIOTHUECKHE
OCHOBBI U pelIaTh FreHeTUYECKHe 3aJa4M Ha
MOHOTHOPHIHOE CKpEIIMBaHNE

PackpoiBaTh copepxaHue TEPMUHOB U OHITHIA:
IUTHOPUTHOE CKPEITUBAHNE, aHATM3UPYIOIIee
CKpeTIBaHNUe.

OnuceiBaTh onbITH . MeHens o u3y4eHuto
HAaCJEAOBaHUs IBYX Map NIPU3HAKOB y ropoxa

bu6mmoreka [JOK
https://m.edso00.ru/863e8878

bu6mmoreka [IOK
https://m.edso00.ru/863e89a4
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MTOCEBHOTO.
PackpriBaTh copepxkaHue 3aKOHA HE3aBUCUMOTO
HACJIEIOBAHUS TIPU3HAKOB.

[TpuMeHsATh MaTeEMaTUYECKUI paCUET C ITOMOIIBIO
METO/a MEPEMHOKEHUSI BEPOSITHOCTEH U 3aMHCh C
MTOMOIIBIO PEHOTUIHYECKUX PATUKATIOB
pacIeruIeHrs] IPU3HAKOB y IIOTOMKOB TIO
(heHOTHUITY ¥ TCHOTHITY.

3anuchIBaTh CXEMbI IUTHOPHIHOTO CKPEIIUBAHUS,
O0OBSACHSTH €T0 MUTOJIOTHYECKHE OCHOBHI M pelIaTh
ICHETHUYECKHUE 3aJla4yd Ha ILI/IFI/I6pI/IIlHOC
CKpEIIMBaHUE

26

27

CuerniieHHOE HACJIeI0BaHNE
npu3HakoB. JJaboparopHas
pabota Ne 5 «3yuenue
pe3yabTaToOB
MOHOTHOPUAHOTO U
JTUTHOPUTHOTO
CKPELIBAHUS Y JPO30(HITBI
Ha TOTOBBIX
MHUKpOIpenapaTax»

I'enetuka noina.
Hacnenosanue npusHakos,
CLEIJIEHHBIX C IIOJIOM

0.5

PackpsIBaTh copepxkaHue TEPMUHOB U IIOHSTHIA:
CLEIUIEHHOE HAaCJIEJJOBAHNE IPU3HAKOB,
PEKOMOMHAIMSI TEHOB, TEHETHIECKHUE KapThl
XpPOMOCOM, MOpraHua.

Ha3biBaTh OCHOBHBIE MTOIOXKEHUA XPOMOCOMHOM
Teopuu HaciaeAacTBeHHocTH T. Moprana;
packpbIBaTh cofepkanne padotel T. Moprana mo
CLEIUICHHOMY HacJeI0BaHUIO T€HOB U MPUYNHBI
HapyILICHUs CLEIIICHHUS MEXY T'eHaMH.
3anuchIBaTh CXEMBI CKPELIMBAHUS ITPH
CIEIUIEHHOM HACJIEZIOBAHNHU, OOBACHATH IPUIHHEI
PEKOMOMHAIIMY T€HOB, OMPEACIATh YHCIIO TPYIII
CLIEIUICHUS T€HOB; pEeIIaTh TeHETUYECKHE 3aaun
Ha CLEIUIEHHOE HACJIEI0BaHUE

PackpriBath cojiep)kaHNe TEPMHUHOB M TIOHSITHIA:
XPOMOCOMHBIH Ha0Op, ayTOCOMBI, ITOJIOBBIC
XPOMOCOMBI, TOMOTaMETHBIN TOJI, TETEPOTaMETHBIN
I10J1, CLIENJIEHHOE C I0JIOM HacJIeI0BaHUE
MIPU3HAKOB.

OOBICHITH IIUTOJIOTHYECKHE OCHOBBI
XPOMOCOMHOI'0 MEXaHU3Ma ONpeICICHUS oA Y
Pa3IUIHBIX OPTaHU3MOB.

CpaBHHBaThH 3aKOHOMEPHOCTH HACJICIOBAHUS
MIPU3HAKOB, CLETJICHHBIX U HE CLIETNICHHBIX

C IIOJIOM.

bubmuorexa [JOK
https://m.edsoo.ru/863e8c60

bubmuorexa [JOK
https://m.edso00.ru/863e8c60
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PemiaTte reseTnueckue 3aa4d Ha HacJICIOBaHHUC
CHCTIJICHHBIX C IMMOJIOM IMPU3HAKOB

PaCKpBIBaTI: COACPIKaHNEC TCPMHUHOB U MOHSATHUH:
HN3MCHYHMBOCTD, HACICACTBCHHAA NU3MCHYUBOCTD,
HCHACJICACTBCHHAA N3MCHYNBOCTD,

N3MeHIMBOCTb. MOTU(PHUKAIMOHHAS H3MEHYNBOCTh, BAPHAITHOHHBII
HenacnencrBenHnas psiiI, BapHAIIMOHHAS KPUBAsi, IPH3HAK, HOpMa
U3MEHUYUBOCTD. p€aKknun, KOJIMYCCTBEHHBIE 1 KAYCCTBCHHEBIC
JIaGoparopHas padora Ne 6. [IpU3HAKH.
8 Vsyucuue 05 KnaccudumpoBaTs BUIbI H3MEHYUBOCTU U bubnmoreka [JOK
. BBISBJIATH UX OMOJOTHYECKHE OCOOCHHOCTH. https://m.eds00.ru/863e8efe
MO UKAIOHHON [lepeuuncnare cBo¥cTBa MOIUPUKAITMOHHON
U3MCHYUBOCTH, IIOCTPOCHHUEC W3MEHYUBOCTH U OOBIACHATH €€ 3HAaUECHHE I
BApUALIMOHHOTO psifa U OpraHU3MOB.
BAPUALMOHHON KPUBOI» Pa3nuyath KOJIMYECTBCHHbIC H KaueCTBEHHBIC
NPHU3HAKK; CTPOUTH BAPUALMOHHBIH PSI,
BapHAIIMOHHYO KPUBYIO, BBIUKCIISTH CPEIHEES
3HaYCHHE MMPU3HAKA.
PackpbiBaTh copepxaHue TEPMUHOB U OHSITHIA:
HACJIC/ICTBCHHAs] H3MCHYNBOCTh, KOMOMHATHBHAS
HU3MEHYMBOCTD, MyTAI[HOHHAS] K3MCHYHUBOCTH,
MYTaHT, MyTaI[H{: T€HHbIE, XPOMOCOMHBIE,
T'€HOMHBIE; TIOJIUILIONNS, aHSYTUIOUINS,
MyTareHsl.
HacnencrBennas XapakTepr30BaTh HACICICTBEHHYIO
H3MEHYHBOCTD. H3MEHUYHBOCTD; (OPMYITHPOBATH 3aKOH
Jlaboparopnas pabota Ne 7. FOMOJIOTHYECKHX PI0B B HAC/CICTBCHHOM bubnuoteka [JOK
29 0.5 WU3MEHYHUBOCTH

«AHanu3 MyTauu y
Jpo30(HIIBI HA TOTOBBIX
MUKpOIIpenaparax»

H. U. BaBuiioBa 1 0OBSICHSTE €r0 3HAYEHUE IS
OMOJIOTHH U CEJIEKIUU.

Knaccuduuupoparh MyTalluu: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIC — W TTPUBOIUTH
MPUMEPBI MyTaIui.

OOBSICHATh IPUYMHBI BOSHUKHOBEHUS MYTaIlHii,
poib GakToOpOB-MyTareHOB.

CpaBHUBATH BUJIBI MYTAIIUI; BBISIBIIATH TPUYHHBI
HacJIeICTBEHHON M3MEHYHBOCTH, HCTOYHHUKH

https://m.edsoo.ru/863e8efe
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MYTareHOB B OKpYXaromleH cpezie (KOCBEHHO)
XapakTepHu30BaTh BHESICPHYIO HACIEICTBEHHOCTh
Y U3MEHYHBOCTD

30

I'eHeTnka yenoBeka

PackpeiBath cojiepkaHue TEPMUHOB U TIOHSITHIA:
KapUOTHUII YeJI0BEKa, ITITOI€HETHIECKHIA METOI,
TCHEAIOTUYECKUI METOA, OMOXUMHYECKUI METO],
OJIM3HEIOBBI METO/I, HAaCJeICTBEHHBIE O0JIC3HH
(MOHOTEHHBIE, C HACIIEICTBEHHOM
MPEAPaCIIOIOKEHHOCTHIO, XPOMOCOMHBIE ),
MEINKO-TeHETHUECKOE KOHCYIBbTHPOBAHHE.
[lepeuncnars 0cOOEHHOCTH N3yUEHHS TEHETHKHI
YeJIOBEeKa; IPUBOAUTH MIPUMEPHI HACTIEACTBEHHBIX
3a00JIeBaHUIl YeTIOBEKa, XapaKTepU30BaTh METOIbI
WX MPO(HUIAKTUKH; 0OOCHOBBIBATH 3HAUCHIES
MEINKO-TeHETHIECKOTO KOHCYIETHPOBAHUSI.
BBISBIIATE U CPaBHUBATH MKy COOOM
JOMUHAHTHBIC U PCLICCCUBHLBIC MTPU3HAKN
YeoBeKa.

CoCTaBIATh U aHATTU3UPOBATH POIOCIOBHBIE
YenoBeKa

bubmuorexa [JOK
https://m.edsoo.ru/863e8d78
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O00011eHNE 110 TEME
«HacnencrBeHHOCTE U
N3MCHYUBOCTH
OpPTaHU3MOBY

Cenekuus Kak HayKa 1
npoiiecc

PackpbiBaTh copepkaHie TEPMHUHOB U IOHSATH:
CeJIeKIIHSL, COPT, TOPO/ia, IITaMM, JOMECTHKAIHS,
WK OJIOMAIlTHUBAaHUE, IEHTPBI MHOT0O0pa3us 1
MPOMCXOXKIECHHUS KYJIbTYPHBIX PACTEHUH U

YKUBOTHBIX, THOPHUIA3AIIHS, HCKYCCTBEHHBINH 0TOOD.

HazpiBaTh 1 cpaBHMBATH OCHOBHBIE 3TAITBI
Pa3BUTHS CENEKLINU.

Wznarate yuenune H. 1. BaBuiosa o neHTpax
MIPOUCXOXKIEHUS KyJIbTYPHBIX PAaCTEHUH;
pa3ianyaTh LEHTPHI Ha KapTe MUpPa, CBA3BIBATh UX
MECTOIIOJIOKEHUE C OYaraMHi BOZHUKHOBEHHMS

bu6mmorexa [IOK
https://m.edso00.ru/863e9214
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JIPEBHENIINX LTUBUIIU3ALUH.

CpaBHHBaTh COpPTa KYJIBTYPHBIX PaCTEHUN, TOPOJIBL
JIOMAIITHUX XKUBOTHBIX M MX JUKHX MPEIKOB.
O1eHnBaTh POJIb CEJICKIINY B 00eCTIeueHNN
MPOJIOBOJIBCTBEHHOM 0€30MaCHOCTH YeJIOBEUECTBA

MeToAsl U JOCTHKEHUS
33 CEJICKIIUM PACTEHUN 1
JKUBOTHBIX

PackpbIBaTh copepikaHie TEPMHUHOB U TIOHSITHIA:
WCKYCCTBEHHBI 0TOOp, MacCOBBIH 0TOOD,
WMHIUBUAYaIbHBIN 0TOOP, SKCTEPHED,
OJMM3KOPOJICTBEHHOE CKPEIIMBAaHHUE, YUCTAs JINHUS,
reTepOo3UC, HEPOACTBEHHOE CKPEIUBAHUE,
HCKYCCTBEHHBIH MyTareHes, HOJIUILIONIBL.
CpaBHUBaTh (OPMBI HICKYCCTBEHHOTO 0TOOpa
(MaccoBOTO Y WHAWBHYATHHOTO), BHIIBI
rubpuam3anyuu (OIM3KOPOACTBEHHON 1
OTNANEHHOM), CTIOCOOBI TTOIYYESHHS TTOJIUTUIONIOB.
IIpuBoaUTH IPUMEPBI JOCTUKEHUN CENEKLIUN
pacTeHUN U )KUBOTHBIX

bu6mmorexa [IOK
https://m.edsoo.ru/863e9214

buorexHomorus kak
0Tpacyib HpOU3BOACTBA

34

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34

PackpbiBaTh copepxaHue TEPMUHOB U OHSITHIA:
OMOTEXHONOr U, KJIETOUHAs! HH)XKEHEePUsl, TeHHas!
WH)XEHEPHsl, KITIOHUPOBAHNE, TPAHCTEHHBIE
opraam3msl, MO (renerudecku
MOJIU(PHUINPOBAHHBIE OPTaHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK OTPacib
MIPOM3BOICTBA, OCHOBHBIE IOCTHKEHUS
OMOTEXHONIOTMH B 00J1aCTH NPOMBIIIIEHHOCTH,
CEJICKOTO X035HCTBa M MEAULIUHBI

[lepeuucnare U XxapakTepru30BaTh OCHOBHBIE
METOABI U TOCTHXKEHUS] OMOMHKEHEPHH.
OO6cy>XaaTh 3KOJIOTHYECKUE U ITUIECKUE ACTICKTHI
HEKOTOPBIX UCCIIEIOBAHUNA B 00IaCTH
OMOTEXHOOTWY (KJIOHUPOBAHUSI, UCKYCCTBEHHOTO
OIIOIO-TBOPEHUS, HAIIPABJIIEHHOTO U3MEHEHUS
Te€HOMa M CO3JAaHHS TPAHCT€HHBIX OPTaHU3MOB)

bu6mmoreka [IOK
https://m.edso00.ru/863e9336
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11 KIIACC

KoanuecTBo 4acoB Bunnl gesireJIbHOCTH
Kont Ipak Jara DJIEKTPOHHBIE
0J1b THYEC mudpoBbIe
Nenn/m | Tema ypoka P H3y4eH bp
Bceero HbIE KHe st o0pa3oBaTte/ibHbIE
pador  padort pecypcbl
bl bl
PackpeiBath conepkaHie TEPMUHOB U MOHATUMN:
IBOJIIOIINSA, IEPEXOAHBIC (POPMBI, PHIOTCHETHIECKHIE
pAAbI, BUABI-OHAEMUKH, BUABI-PEIIUKTEI, 3aKOH
3apO/IBIIIIEBOTO CXOCTBA, OMOTCHETHUCCKHI 3aKOH,
TOMOJIOTMYHBIC U aHAJIOTUYHBIC OpraHbl, pyAUMEHTAPHLIC
OpraHbl, aTABU3MBI.
. [IepeuncnsaTe OCHOBHBIE 3TAIbl PA3BUTHS YBOJIOLMOHHON Buoinoreka ]_[OK
OBOJIIOLHS 1 METOABI €€ 1 TeopHH. hitos://m.ed /
I/I3yquI/Iﬂ XapaKTepI/ISOBaTB CBHUACTCIIBCTBA DBOJIFOIIUN ttps mM.€asoo0.ru 863ea20

IIaJICOHTOJIOTHYECKHE, Onoreorpaduyeckue, €
9IMOPHOIOTHYECKHE, CPABHUTEIEHO-aHATOMHYECKHE,
MOJIEKYJIIPHO-OMOXUMHIECKHE.

[IpuBOANTE IPUMEPHI MEPEXOAHBIX (GOPM OPraHU3MOB,
(bUIOreHeTHYECKUX PAIOB.

[IpuBoauTH HOPMYIMPOBKH 3aKOHOB OHOTEHETHYECKOTO

U 3apOJIbIIIEBOTO CXOACTBA

PackpbiBaTh cosiep)kaHie TEPMUHOB U MOHITUMN:

CHCTEMAaTHKa, ECTCCTBEHHBIN U HCKYCCTBEHHBIN OTOOP.

XapakTepru30BaTh OCHOBHBIE HBOJIIOLIMOHHBIE UICH,

KOHIIETIIIMM U TEOPUH; CPAaBHUBATH B3IJISL/IBI HA BUJ U

spomonuio K. JIunnes, XK.b. Jlamapka, Y. JlapBuna.

OnenuBate BKIaz JINHHES B pa3BUTHE CHCTEMATHKH U

I/ICTOpI/I}I Pa3sBUTHA OOBSICHATH MPUHIIAITEI ONHAPHOI HOMEHKIIATYPHL. BI/I6HI/IOTeKa ]_[OK

MpeJICTaBICHHA 00 1 ;f:)p AKTCPHIOBELD Coﬂepme; o Smatere https://m.eds00.ru/863e957
monunonHoi konuenuuu XK. b. Jlamapka. OueHuBatb

9BOJIFOIINHU €CTECTBEHHO-HAYYHbIE U COLMAIEHO-OKOHOMUYECKHUE Q
MPEINOCHUTKA BO3ZHUKHOBEHHS DBOJIIOIMOHHON TEOPHH
Y. lapBuHa.

PackpeiBath coneprkanue 3BOJIOLMOHHOI Teopuu Y.
JlapBuHa; cpaBHUBATH HEOIIPEACIEHHYIO H
OIIpeeNIEHHYIO H3MEHINBOCTb, €CTECTBCHHBIH 1
HCKYCCTBEHHBII 0TOOD, (hOpMBI GOPHOBI 32



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570

MuUKpO3BOTIOLIHS

CYIIECTBOBAHHE.
OnwuchIBaTh MOJOXKECHUSI CHHTETHYCCKOH TCOPUU
spotoninu (CTD) u 0OBSICHATD €€ 3HAYCHHE IS
ouoyoruu

PackpbIBath cojiep)kaHue TCPMUHOB M TTOHSTHIA:
MHUKPO3BOJTIOIHS, BUJI, KPUTCPHH BHJIA, apeal,
MOMYJISIIHS, TeHO(POH/I, MyTaIlH, KOMOWHAIIUN TCHOB.

bu6nmoreka [IOK
https://m.edso0.ru/863e9cl
e

[Tonynsuus kak
3JIEMEHTapHas CANHUIA
BHJIA U DBOIIOLUH.
JlaGopaTtopHnast pabota
No 1 «CpaBHenue Bu0B
110 MOP(OJIOTHIECKOMY
KPUTEPHIO»

JBrKy1ye cuiibl
(a1eMeHTapHbIE
(bakTOpHI) IBOJIOLUH

EcrecTBeHHbIi 0TOOp 1
ero Gopmal

Pe3ynbpTatel sBOIIONMN:
MPUCTIOCOOTICHHOCTD

0.5

0.5

XapakTepu30BaTh BUJ KaK OCHOBHYIO CHCTEMATHYECKYIO
SIIMHMILY U LIETIOCTHYIO OHOJIOTHYECKYIO CHCTEMY.
Brimensats kpurepun Buga (MophoIorHuecKui,
(u3noIOTNIECKU, ONOXMMUYECKUH, TeHETHYE-CKHH,
9KOJIOTHYECKUH, Teorpad)nuecKuii) 1 NPUMEHATH
KPHUTEPHH YISl OIIMCAHMS KOHKPETHBIX BHIIOB.
XapakTepu30BaTh MOMYIIIHIO KaK CTPYKTYPHYIO
eIMHUILY BUJIa U 9BOJIOIHN.

OmnuchIBaTh HOMYJISIINIO [0 OCHOBHBIM ITOKA3aTEeIsIM:
COCTaB, CTPYKTypa

PackpeiBath conepkaHie TEPMUHOB U MOHATUMN:
KOMOWMHATHBHAsI N3MEHUYNBOCTh, MyTallH{, MyTaIl[HOHHBIH
TIporecc, NOMyJISIMHOHHEIE BOJIHEL, Apeii] reHoB,
H30JIALMSL, MUTPALIUK.

XapakTepu30BaTh IeMEeHTapHbIe (HJaKTOPHI IBONIOLHN:
MYTAI[OHHBII Mpo1iecc, KOMOMHATHBHAS M3MEHIHBOCTD,
TIOMYJISIIMOHHBIE BOJIHBI, Apel( TeHOB, N30SI,
MHTpanys.

YcraHaBIMBaTh NPUIHHHO-CIIEACTBEHHBIE CBSI3H MEXIY
MEXaHU3MOM U pe3yIbTaTOM JICHCTBUS ABIKYIIUX CUIT
(amemeHTapHBIX (aKTOPOB) IBOTIOLHN

PackpeiBath coniepkaHie TEPMUHOB U MOHSTHMN:
€CTECTBEHHBII 0TOOP, 60pHOA 3a CyIIECTBOBAHUE.
OnuchIBaTh MEXaHU3M JICHCTBUS €CTECTBEHHOTO 0TOOpA.
XapaxTepu3oBaTh GOpPMbI €CTECTBEHHOTO 0TOOpa
(IBIOKYIIHH, CTAOMIN3UP YOI, TH3PYITUBHBIN) U
CPaBHUBATH UX MEXTY COOOM.

Xapaxrepu3oBaTs 60pE0yY 3a CyIIeCTBOBAaHHE U
CpaBHMBaTh €€ BU/bI (MEXBUIOBAs], BHYTPUBHIOBAs,
0opbOa ¢ HeOIAroMPUATHBIMU (PaKTOpaMH BHEUTHEH
cpenbl)

PaCKpblBaTl) COACPKaHUE TCPMUHOB 1 MMOHSTHUI:
HPHUCIOCOOICHHOCTD, TOKPOBUTEIBCTBEHHAS U
HpenocTeperaronas OKpacka, MaCKUPOBKa,

bubnunoreka LIOK
https://m.edso00.ru/863e99¢c
6

bu6nunorexa LIOK
https://m.edsoo.ru/863e9da
4

bu6nunorexa LIOK
https://m.edsoo.ru/863e9ed
0

bubnunorexa LIOK
https://m.edsoo.ru/863e9fde
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OpPraHU3MOB U
BUJI000pa3oBaHue.
JlaGopaTtopHnas pabota
Ne 2 «Onncanue
MPUCTIOCOOJICHHOCTH
opraHu3ma u €€
OTHOCHUTEIILHOTO
XapakTepay

BHI000pa3oOBaHMe.

OmceIBaTh MEXaHU3M BO3HUKHOBEHUS ITPUCIIO-
COOJIeHHH Y OPTaHU3MOB.

BBISBIATH O H300paKCHHUSM, Ha )KUBBIX U
(UKCHPOBAHHBIX HpenapaTax MpUMepbl IPHUCIIO-
COOJICHHOCTH PACTEHUH M )KMBOTHBIX K YCIIOBHSAM CPEbI
00HTaHMs, TOKA3bIBATh OTHOCUTEIBHYIO
11eJIeCO00Pa3HOCTh MPUCTIOCOOICHUI.
XapakTepu30BaTh CIIOCOOBI 1 MEXaHH3MBI BHJIO-
00pa30BaHus; ONMCHIBATH U CPAaBHUBATH OCHOBHBIC
(OpPMBI 3KOJIOTHYECKOT0 U reorpaduueckoro
BHI000pa30BaHUS

HaHpaBJ’IeHI/IH U IIyTHu
MaKpO3BOJJIOOH

Heob6patumoctsb
SBOJTIOIIH

PackpeiBath conepkaHle TEPMUHOB U MOHITUMN:
MaKpO3BOJIIOLHSL, (GUIOTeHE3, OMOIOTHIECKUH mporpecc
U perpecc, apoMop$o3, uanoaganTanus, oomas
JereHepalys, aJalTUBHAs paJuaIiys.

XapaxTepu30BaTh GOPMBI IBOJIIOIINHL.

BrsBisiTs apoMopd 036l 1 HAMOAAANITALNH Y PACTCHUH 1
JKHBOTHBIX.

CpaBHHBaTh OMOJIOTHMYECKUH MTPOTrpecc H OMOIOTHYECKUN

perpecc, apoMop o3, HAHOATAITALHIO U OOIIYIO
JICTeHEePAIIHIO.

BbISIBJIAT B3aMMOCBSI3H MEXKIY IyTSIMHU U
HaIpaBJIEHUSMU 3BOJIIOIMH Y PACTEHUI M KHUBOTHBIX

bubmuorexa [IOK
https://m.edsoo.ru/863e9cl
e

10

Hcropus xu3Hu Ha
3eMiie 1 METOIBI €6
M3y4YeHUs

PackpeiBath coniepkaHie TEPMUHOB U MOHSTHMN:
KpealnoHU3M, a0HOTeHe3, BUTAH3M, TaHCIIEPMHUS,
0MO11033, KOaLepBaThl, MPOOHOHTHI, CHMOHOTEHE3.
XapaxTepu30BaTh METOIBI H3yUEHUSI HCTOPHIECKOTO
MIPOILTIOTO 3eMIIH.

[epeuncnsaTh OCHOBHBIE STANBI XUMHYECKOH U
OUOJIOTUYECKON IBOJIOIHH.

11

I'umnoresnl

MMPOUCXOKACHU S )KU3HU

Ha 3emiie

Wznarate copepskaHue TUIIOTE3 U TEOPHIA
BO3HUKHOBEHHUS KHU3HU Ha 3emiie (KpeallnoHu3Ma,
CaMOITPOU3BOJIBHOTO 3apOXKICHHS (CIIOHTAHHOTO),
na”cnepmud, runote3sl PHK-mupa).

OmnuceiBaTh 3KcniepuMeHTsl C. Muiepa u

I'. FOpu 1o moy4eHu o OpraHnIecKUX BEIIECTB 13
HEOpPraHMYEeCKUX MyTEM aOMOTEHHOT'O CHHTE3a

bubnunorexa LIOK
https://m.edso0.ru/863ea5a
6
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PackpeiBaTh copepxanue TEpPMUHOB U IOHATHI: 20H, 3pa,
niepro, apoMopdo3bl, HI0aTaANTAIIN.
3HaTh NOCIeJ0BAaTEIbHOCTh J0HOB: KaTapXeH, apxei,

PaszButue ;xu3HU HA MPOTEPO30ii, haHepO30i; 3p: apxehcKas, BuoOInoTeka HOK
MpoTEpO30iicKasl, aneo3o0ickas, Me30301cKas, i
12 3emuie 1o dpam u KaliHO30HCKas: MEpHOIOB: KeMOPUTCKILT, OpIOBHKCKHI, https://m.edsoo.ru/863ea6b
nepuoaam CUWIIypUHCKUH, IEBOHCKUN, KAMEHHO-YT OJIbHBbIH, e
TIEPMCKHM, TPUACOBBIH, IOPCKUH, METIOBOM,
MaJeoreHOBBI 1 HEOT€HOBBIM, aHTPOMOTE€HOBBIH.
OCHOBHHC JTaIrbl XapaKTepI/BOBaTL OCHOBHBIE COOBITHS B pa3sBUTUU
OpPraHUYECKOr0 MUPA IO ApaM U Meproam
SBOJIIONNA re0JIOTMYECKOM HCTOPUH; STAIlbl pa3BUTHUS
pPACTUTEIBHOIO U PaCTUTENBHOTO U YXUBOTHOTO MHUPA.
Beinenste rmaBHbIe apoMOp(O3BI y pacTEHUHN U
JKUBOTHOT'O MHpA. KHBOTHIX. POMOP(O3EL Y P bu6nmoreka LIOK
13 [TpakTrueckas pabora 0.5 CpaBHHBATh MEXKIY cO0OIi IIpeaCTaBUTENCH https://m.edsoo.ru/863ea8b
Ne 1 «I/I3yquI/Ie CUCTEMAaTHUYECKUX TPYII OPraHU3MOB, BBISBIISITh YEPThHI c
YCIIOKHEHHA U IPUCHIOCOOIICHHOCTH K YCIIOBUSAM KHU3HU
HCKOIIA€EMbBIX OCTAaTKOB
paCTeHI/Iﬁ 1 JKUBOTHBIX
B KOJIULICKIIUAX»
PackpeiBath cosiepkaHie TEPMUHOB U MOHSITUMN:
C CUCTEMAaTHKa, UICKYCCTBEHHAsl U €CTeCTBEHHAS Bubauorexa HOK
OBpPEMCHHAsA CUCTCMA Knaccudukarys, OMHapHass HOMEHKIIATYpa, IPUHIIMIT
14 oor i{ HECKOrO MDA ) epapx(im o, DHHAP ype 1p https://m.eds00.ru/863ea48
P p XapakTepru3oBaTh COBPEMEHHYIO CUCTEMY e
OpPTaHNYECKOTO MHPa
PackpeiBath coniepkaHie TEPMUHOB U MOHSTUMN:
AHTPOTOJIOTHS, aHTPOTIOT€HES, YEIOBEK pa3yMHBIN
(Homo sapiens), mpsaMOXO0KACHHE, BTOPasi CHTHAIbHAS
cucTema.
[MepeuncnsaTh 3a1a4u aHTPONOJIOTHH, ITAITBI
CTaHOBJICHUS M Pa3BUTHSI IPEACTABICHUN O
OBOJIIOLHS YeJI0BEKA TIPOUCXOAICHIH HENIOBEKA. but6mmorekxa [IOK
15 Wznarate OCHOBHBIE MTOJIOKECHUS TEOPHH

(anTpOMOreHes)

4. lapBrHa, KPUTHYECKH OLICHUBATH HEHAYYHYIO
MH(POPMAIHIO O MTPOMCX0KICHUH YeTIOBEKA.

3HaTh cUCTEMAaTHIECKOE ToNoKeHre Buaa Homo sapiens,
MIEPEUUCIIATH €r0 MOP(OJIOr0-aHATOMUIECCKUE MTPU3HAKH
pa3Horo ypoBHs (TuI, Kjacc, OTps I U Ap.).
YcranaBnuBaTh YEPThI CXOACTBA U pa3m/1q1/1ﬁ YCJIOBCKa U
JKUBOTHBIX.

https://m.edsoo.ru/863eac2c
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JIBYOKyIIIME CHIIBI

OOBSCHATH U OIIEHUBATh 3HAUCHNE HAYYHBIX 3HAHUH O
MIPOUCXO0XKEHUHN YeNIOBEKa 71 TOHUMAaHHs MECTa U pOJn
4eJIOBEKa B IPUPOJIC

PackpbiBaTh copepkaHue TEPMUHOB M MOHATHIA:
(hakTOpHI aHTPOIIOTEHE3a, TPYIIIOBOE COTPYAHIUIECTBO,
peub, OpyauitHas NeITeTbHOCTD, ITOIMMOP(U3M.

bubnunoreka LIOK

16 (haxTopsr) XapaKTepH30BaTH ABHKYIIHE CHIEI ((hakTopH!) https://m.eds00.ru/863ead4
AHTPOIIOTCHE3a AHTPOIOTeHe3a: OHONIOTMYECKHe U COLUATbHBIE, 4
CpaBHHBATh UX MEXKAY co00ii
PackpbIBaTh copepkaHue TEPMUHOB M OHATHIHA:
aBCTPAJIOIUTEK, YEJIOBEK yMEIIbIH, YEI0BEK
MIPAMOXOJAIIUI, HeaHAepTallell, KP)OMaHbOHEILL,
OCHOBHBIE CTATHH HEOJIUTHYECKas! PEBOJIIOLHSI, TIEPBOOBITHOE HCKYCCTBO.
17 XapaKTepu30BaTh U CPABHUBATH MEXKIY CO6OH OCHOBHEIE
3BOJIFOIUH YCJIOBCKA CTaJIMM DBOJIIOIMHU YEIOBEKA: XPOHOJIOTHUECKHI BO3PACT,
apeaJ pacrpocTpaHeHHs, 00bEM rOJIOBHOTO MO3ra, 00pa3
JKU3HU U OpyIusl Tpylia
PackpbIBaTh copepxxaHue TEPMUHOB U IOHATHH: pachl,
pacoreses, colail-IapBUHU3M, PACU3M, METHUCALIUS.
XapakTepu3oBaTh U CPABHUBATH NPEACTaBUTENEH
YeJIOBEYECKUX PaC, PACKPHIBATH IIPUYUHBI U MEXaHU3MBI
YenoBeueckue pacel 1 pacoreHesa, IepeyucaiATh U IPUBOIUTH IPUMEPHI
MIPUCTIOCOOJICHHOCTH YeJIOBEKa K YCIIOBUSAM CPEIbI, bubnuoreka ]_[OK
18 PUPOIHBIE aJanTallu . 5 .
pUMEpPBHI PUCIIOCOOUTEIEHOIO 3HAYEHUS PACOBBIX httDS. //m.edso0.ru/863eaea?2
YCIOBCKa MPU3HAKOB.
Joxa3biBaTh enuHCTBO Bujia Homo sapiens, HayuHyto
HECOCTOSITEIbHOCTh PACOBBIX TEOPUIL, UeH coLUalIbHOIO
JApBUHM3MA U Pacu3Ma
O00011eHNE 110 TEME
19 «Bo3HHKHOBEHUE U
Pa3BUTHC XU3HU HA
3emuie»
PackprIBaTh cofiep)kaHle TEPMUHOB U MTOHATHI:
9KOJIOTHS, TI0JIEBbIC HAOIIOIEHNS, SKCIIEPUMEHTBI,
MOHUTOPHHT OKPY>KaloLlel cpelbl, MOAEIUPOBAHUE,
20 DKoJiorus Kak HayKa 9KOJIOTHYECKOE MUPOBO33PCHHUE.

[epeuncnsaTh 3a1auM YKOJIOTHH, €€ PA3AENBI U CBSI3H C
JIPYTUMH HayKaMH.
XapakTepu30BaTh METO IbI SKOJTOTHIECKUX



https://m.edsoo.ru/863ead44
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HCCIIe JOBAaHUH

PackpsIBaTh cojepikaHue TEPMHHOB M MOHITHH: cpena
oOHTaHWUsI, SKOJIOrHnIeckre (HhaKTOphl, OHOJIOTHIECKUit
OINITHMYM, OTPAaHIMYMBAIONINI (JIMMUTHPYIOIHNIT) GakTop.
XapakTepu30BaTh YCIOBHS cpell OOUTaHUS OPTaHU3MOB;

Cpe Tl OOMTAHUA U KIIacCU(PHULIUPOBATh M XapaKTEPU30BaTh SKOJIOTHUECKHE
3KOJOTHUYECKUE 1 (akTOphl: abNOTHYECKUE, ONOTHYECKHE U Bubanoreka HOK
AHTPOTIOTCHHEIC. https://m.edso0o.ru/863eafec
(1)aKTOpI>I OmnuceiBaTh AeiCTBHE SKOJIOTHUECKUX (PAKTOPOB Ha
OpraHM3MEI.

XapakTepu30BaTh 0COOCHHOCTH CTPOCHHUS U
KHU3HEEITSIbHOCTH PACTCHHUI M KUBOTHBIX Pa3HBIX
cpen oOuTaHus

AOGHOTHYECKUE PackpbIBath CoepKaHUE TEPMHHOB U TIOHSTHI:
abrotHyeckue (HakTophl, POTONEPUOAU3M,
Q)aKTOpBI. OMOJOTUUECKUE PUTMBI.
JlaGopaTtopHnas pabota AHanM3upOBATh NEHCTBHE CBETa, TEMITEPATyPHI,
Ne 3 BIIXHOCTH Ha OPTaHU3MBI U IPUBOIHUTE IIPHMeE-
- PBI IPUCIIOCOBICHHOCTH OPTaHU3MOB.
«MOp(l)OJ‘IOFI/I‘leCKI/Ie [IpoBoxuTts GHOMOTHYECKHE HAOIIOAECHNS U 0OPMIISIT
0COGEHHOCTH PACTCHHT PE3yNBTATHI TIPOBEIEHHBIX HAOIIOAEHHUI bubnmorexa [IOK
1 0.5 https://m.eds00.ru/863eb10

U3 Pa3HbIX MECT
o0OUTaHUSI.
JlaGopaTtopHnast pabota
Ne 4. «Bnusgnue cera
Ha POCT U Pa3BUTHE
YEpEeHKOB KOJIeyCca»

€

PackpbIBaTh copepkaHue TEPMUHOB M MOHATHIHA:
OouoTtHyeckue GakTopbl, XUIHUIECTBO, TAPa3UTH3M,
KOHKYPEHIIUSI, MyTyaJn3M, CHMON03, KOMMEHCAIN3M,

HaXJICOHUYIECTBO, KBAPTHPAHCTBO, aMEHCAIIU3M, Bbubnuoreka ]_[OK

HEUTpaIU3M. .
BuoTtnueckue dakropsr 1 XapaKTeph3oBaTh GHOTHHECKHE $aKTOpH 1 BIHI https://m.edso00.ru/863eb34
B3aMMOOTHOIIICHUI MEXAY OpraHn3MaMu; NPUBOANUTH g

IpUMEpPHI B3aUMHOH NPHUCIOCOOIEHHOCTH OPTraHU3MOB.
CpaBHHBaTh MEXAY CO0O0M BHIbI OMOTHUECKUX
B3aUMOJCHUCTBUI OPTaHU3MOB



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

24

DKOJIOTHYECKHUE
XapaKTePUCTUKH

MO YJISLIHH.
[IpakTuueckas padota
Ne 2 «[loncuét
MJIOTHOCTH TIOMYJISIIUAN
Pa3HBIX BUOB
pacTeHui»

0.5

PackpbIBaTh Co/iepyKaHUE TEPMHUHOB U MTOHSTHIA:
TOIYJISALHS, YUCTCHHOCTb, INIOTHOCTD, POKIAEMOCTb,
CMEPTHOCTb, IPUPOCT, MUTPALIUS, THHAMHKA
YHUCICHHOCTH HOIMYJISALMH.

XapakTepu30BaTh OCHOBHBIC OKA3ATEIH U
9KOJIOTUYECKYIO CTPYKTYPY MOMYJISILUH; ONUCHIBATD
MEXaHNU3MBI PETYJIILUH YUCICHHOCTH MOMYJISIIHN

25
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Coo0miecTBa
OpPraHu3MOB —
OHOLIEHO3

DKOJIOTHYECKHUE
CUCTEMBI (3KOCHUCTEMBI)

PackpeiBath conepkaHie TEPMUHOB U MOHATUMN:
OHOIIEHO3, SKOCHCTEMA, OMOrCOIIEHO3, BHIbI-TOMUHAHTHI,
9KOJIOTHYECKas HHUIIA.

Xapaxrepu3oBaTh OHOIIEHO3 (COOOLIECTBO), €ro
BHJIOBYIO, IPOCTPAHCTBEHHYIO M TPOYUUECKYIO
CTPYKTYpHI.

OOBACHATH POJH KOMIIOHEHTOB OHOIICHO3a B
TOJJIEP>KaHUH €T0 CTPYKTYPHI U CYIIECTBOBAHUS HA
OnpenenéHHON TEPPUTOPHUH.

OOBACHATH OHOJOTUYECKUI CMBICI SIPYCHOCTH U
JINCTOBOM MO3aMKH.

CpaBHMBaTh KOMIIOHEHTHI OHOLIEHO30B, X BHIOBYIO,
MIPOCTPAHCTBEHHYIO B TPODHUIECKYIO CTPYKTYPBI, CBA3U
MEXK/ly OpraHU3MaMH

PackpbiBaTh cosiep)kaHie TEPMUHOB U MOHITUHN:
JKOCHUCTEMA, OMOTCOICHO3, TPOIYIICHThI, KOHCYMEHTBI,
penyueHThl, TpopHUUIeCKrUe YPOBHH, MUIIEBAs [IETb U
CeTh, OKOJIOTHYECKHE TIUPAMHU/IBI, OnoMacca, MpOAYKIIHS,
CyKIIECCHSL.

bubnunoreka LIOK
https://m.edsoo0.ru/863eb46
a

bu6nmorexa LIOK
https://m.edso00.ru/863eb46
a
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OcHoBHBbIE TIOKa3aTENN
HKOCUCTEMBI.
OKoJorn4ecKkue
nupamuiel. CBolicTBa
skocucteMm. Cykueccus

XapakTepu30BaTh CBOMCTBA HIKOCUCTEMEI (€€
CITIOCOOHOCTH K JUTNTENFHOMY CaMOIIOIEPKAHHIO,
OTHOCHTEIIHO 3aMKHYTBIH KPyrOBOPOT BEIIECTB,
HE0OXOJMMOCTb ITOTOKA SHEPTUH).

CpaBHUBATh MACTOUIIHBIC U ACTPUTHBIC MUIICBBIC [ETTH,
Tpoduueckre ypoBHU IKOCHCTEMBIL.

PaznuuaTe nupamMuibl IPOAYKLUUH, THPAMUIbI
YHCICHHOCTU W IIMPAaMAABI ONOMAcCHI.

CoCTaBIIATH HEMH U CETH ITUTaHNUS.

[NepeuncnsaTs CBOMCTBA IKOCUCTEM: YCTOHIHNBOCTb,
CaMOpEryJsIIus, pa3BUTHE (CYKIECCHS).
OnuceIBaTh MEXaHU3M noAACpIKaHUs paBHOBECHS B

bubnunorexa LIOK
https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

OKOCHUCTEMAX.
XapaKTepI/ISOBaTL CYKIIECCHUH, BBISABIIATH NPUYUHBI U
o0I1He 3aKOHOMEPHOCTH CMEHBI DKOCUCTEM

28

[Ipuponusie
HKOCUCTEMBI

PackpbIBaTh CoziepyKaHHE TEPMHHOB U MOHSATHIA: BOJHbIE
9KOCHUCTEMBI, OMOTEOLCHO3bI, (PUTOIIIAHK-TOH,
300IIIAHKTOH, OEHTOC, TYMYC.

[TpuBoANTH IPUMEPHI IPUPOTHEIX IKOCHCTEM CBOCH
MECTHOCTH.

CpaBHMBaTh Ha3eMHBIE U BOJHEIE SKOCHCTEMBI;
OpraHu3Mebl, 00pasylomue pa3Hble TPOGHIECKHE YPOBHI

29

AHTpPOIIOTE€HHBIE
HKOCUCTEMBbI

PackprIBaTh cojiepykaHue TEPMHHOB M IOHSTHIH:
AHTPOIIOTEHHAs! YKOCHCTEMA, arpO3KOCHCTEMA,
ypboakocucTema, OHopa3sHOOOpasme.

XapakTepu30BaTh arpoO3KOCHCTEMBI U YPOOIKOCHCTEMBI,
0COOCHHOCTH MX CYLIECTBOBAHMS.

[IpuBOANTE IPUMEPHI AHTPOIIOTEHHBIX YKOCHCTEM CBOEH

MCCTHOCTH, OIIMCBIBATH UX BI/I,Z[OBOI7I COCTaB U CTPYKTYPY.

CpaBHUBATb COCTaB U CTPYKTYPY IPUPOAHBIX IKOCHCTEM
U arpO’KOCUCTEM, arpO3KOCHCTEM B ypOOIKOCHCTEM

30
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buochepa —
riio0anpHas
DKOCHUCTEMA 3eMIIHA

3aKOHOMEPHOCTH
CYIIIECTBOBaHHS
6uochepsl

PaCKpBIBaTL COACpIKaHUE TCPMUHOB U TTOHSATHI:

ouocdepa, JKUBOE BEIIECTBO, TUHAMIYECKOE PABHOBECHE.

OnenuBats BKiIag B. Y. BepHanckoro B coznanne
yaeHust o buocepe.

XapakTepu3oBaTh cocTaB OHOC(epHl, PYHKIUHU KHUBOTO
BelecTBa Onocdepsl 1 onpeaeaTh (Ha KapTe) o0nacTi
€ro HauOOJIBIIEr0 PaCIpPOCTPAHEHHSI.

[IpuBOANTH IPUMEpPHI MPOSIBICHUST QYHKIHH KHBOTO
BeIlecTBa Onocephl, ONOTCOXUMHYECKOM JeITEIbHOCTH
YeJIoBeKa.

[epeuncrate ocobeHHOCTH OHMOChEPHI Kak rI100ansHON
9KOCUCTEMBI 3eMITI

PackpbIBaTh coliepikaHue TEPMUHOB U TTOHSTHIL:
LEJIOCTHOCTb OUOC(hepbl, KPYTOBOPOT BEIECTB,
OHMOreOXMMHYECKHE IIUKIIBI SJIEMEHTOB, 30HAIBHOCTh
ounochepbl, OMOMBL.

OmmceIBaTh KPYroBOPOT BEIIECTB, OMOT€OXUMUIECKHE
LUKIIBI a30Ta U yriiepona B onocdepe.

OOBACHATH MIPUIUHY 30HATBHOCTH OHOChEpEL.
[Tepe4ncisiTh 1 XapakTepu30BaTh OCHOBHBIC OMOMBI
Cymu 3eMITH

bubmmoteka IIOK
https://m.edsoo0.ru/863ebb5
e

but6mmoreka [IOK
https://m.edsoo.ru/863ebd1
6



https://m.edsoo.ru/863ebb5e
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YenoBeuecTBo B
ounochepe 3emnn

PackpbiBaTh copepikaHue TEPMUHOB M MOHATHIA:
AHTPOIOTCHHBIC U3MEHEHUS, YKOJIOTUIECKUI KpHU3HC,
ri06ansHbIe TPOOIEMBIL.

Xapaxrepu3oBats GHOCHEPHYIO POJIb YEIOBEKa.
[IpuBOIUTH IPUMEPHI AHTPONIOT€HHBIX U3MEHEHUH B
6uochepe.

OueHnBaTh NMOCNEACTBUS 3arPsI3HEHUS BO3IYIIHOM,
BOJHOM CpeJibl, U3MEHEHHs KIIMMaTa, COKPAIIEHUS
O6ropazHo0OpasmsL.

®opmynrpoBaTh COOCTBEHHYIO ITO3HIIHIO IT0 OTHOIIEHHUIO
K TJI00QJIBHBIM M pEeTHOHAIBHBIM

9KOJIOTMYECKUM TIPOo0OIeMaM, apryMEHTHPOBATh CBOIO
TOUKY 3pCHUS.

Ha3biBaTh prunHBI NOSIBIEHUS IPUPOIOO0XPAHHON
9THKH, PaCKPBIBATh 3HAUCHUE IIPOrpecca A
TIPEOIONICHHUST SKOIOTHYECKOTO KPH3HCa

33

CocymiecTBoBaHuE
[IPUPOABI U
Ye0BeUeCTBa

PackpeiBath conepkaHie TEPMUHOB U MOHATHMN:
panuoHaNbHOE MPUPOJIOTIOIb30BaHUE, YCTOHIUBOE
pa3BHUTHE, KOIBOIOIHS.

XapakTepu30BaTh PaOHAILHOE UCIONB30BAaHNE
MIPUPOHBIX PECYPCOB; OCHOBHBIE MOJI0XKEHUS
KOHIIENIIMY YCTOHYUBOIO pa3BUTHS

bubnunoreka LIOK
https://m.edsoo.ru/863ebal
e

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

33
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Tlpunooicenue 1.
Peasm3anus BocnuTaTe/IbHOIO MOTEHIIMAIA YPOKA (BHABI M (POPMBI 1eATEJIHLHOCTH)

Moayins "llIkonbHbIA ypoK"

YcranoBiieHHE JOBEPUTEIBHBIX OTHOLICHUN MEXIY YUUTEIEM U €T0 YYeHHUKaMH, CIIOCOOCTBYIOIIMX MTO3UTUBHOMY BOCTIPHATHIO YUAIIUMUCS
TpeOOBaHUH U IPOCHO yUUTES, IPUBJICUEHUIO UX BHUMAHUS K 00CYXJaeMOH Ha ypoKe HH(POPMALIMHU, aKTUBU3ALMHU UX I103HABATEIbHON
JeSTeIbHOCTH; TOOYX/ICHNE IIKOJIBHUKOB COOJIOAATh Ha YPOKE OOLICTIPUHSATHIE HOPMBI TOBEJICHHS, TIPABUIIa OOIIEHUS CO CTApPIIUMH U
CBEpCTHUKAMM, IPUHIIMUIIBI yY€OHOH TUCIUITIIMHBI U CAMOOPTaHU3aLUH.

Monyinp "lIkonbHbIN ypoK"

IIPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (OPM pabOThl yyallluXCsl: HHTEIUIEKTYalbHbIX UIP, CTUMYJIUPYIOIIUX [103HABATEIbHYI0 MOTHBALIUIO
IIKOJIbHUKOB; JUIAKTHYECKOTO TeaTpa, Ilie MOIyYeHHbIC Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TEATPAIHHBIX TOCTAHOBKAX; TMCKYCCUH, KOTOPBIE JAafOT
y4aluMcsi BO3MOXKHOCTb IPUOOPECTH ONBIT BEIEHUSI KOHCTPYKTUBHOT'O IMAJIOra; TPYNIOBOil paboThI MM pabOThI B Tapax, KOTOpbIE y4yar
LIKOJIBHUKOB KOMaHJHON paboTe U B3aUMOJAEHUCTBUIO C JPYTUMHU JETbMH;

-BKJIIOYEHHE B YPOK UT'POBBIX MPOLIENYP, KOTOPBIE IOMOTatOT MOAAEPKaTh MOTHBALIMIO I€TEH K IOJYyYEHHUIO 3HaHUH, HAJIa)KMBAHUIO TIO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJIacce, TOMOTAIOT YCTaHOBIICHHUIO T00OpOXKeIaTeIbHON aTMoc(epsl BO BpeMs ypoKa.

Mopyns "IlIkonbHBII ypok"

[IpumMeHeHne Ha YpOKE HHTEPAKTUBHBIX (OPM PabOTHI yUAIIUXCSI: HHTEIUIEKTYAbHBIX UIP, CTUMYJIHPYIOIIUX MTO3HABATEIbHYIO MOTHBALIUIO
IIKOJIbHUKOB; JUJJAKTHYECKOr0 TeaTpa, I/ie MOoJIy4YeHHbIE Ha YPOKE 3HaHHs OOBINPHIBAIOTCS B TEATPAIbHBIX IOCTAHOBKAX; AUCKYCCUHM, KOTOPBIE 1AIOT
y4YalmmMmcsi BO3MOKHOCTb TPUOOPECTHU OMBIT BEI€HNSI KOHCTPYKTUBHOTO JIMajora; rpynnoBoi padoTsl WK paboThl B Hapax, KOTOPbIE y4ar
IIKOJIbHUKOB KOMaHIHON paboTe U B3aUMOJCHCTBHUIO C IPYTUMU JI€ThMHU.

Monynp "llIkonbHbIN ypoK"

WuunmupoBaHue U NoJIepKKa UCCIe10BaTEIbCKON U MMPOEKTHON AEATENbHOCTH IIKOJIBHUKOB B paMKaX pealn3aliyd UMM pa3paboTaHHbIX
IIPOEKTOB, YTO J1AaCT IIKOJIbHUKAM BO3MOKHOCTh MPUOOPECTH HABBIK CAMOCTOSITEILHOTO PEIIEHUS TEOPETUUECKOM MpoOIeMbl, HaBbIK TEHEPUPOBAHUS U
oopmieHnss COOCTBEHHBIX MJIEH, HABBIK YBOKUTEILHOI'O OTHOLIEHUS K Yy>KUM HJIesM, 0(OPMIIEHHBIM B paboTax APYrux HccienoBarenel, HaBbIK
yOJIMYHOTO BBICTYIUIEHUS NIEpE]] ayJUTOPHEH, apryMEeHTUPOBAHUS U OTCTAUBAHUSI CBOEH TOUKHU 3PEHMUS.

Monyins "[IIkonbHbIN ypoK"

[IpuBneueHre BHUMaHMSI IKOJIBHUKOB K IIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha YpOKax sIBJICHHUH, OpraHu3alus UX paboThl C [0JIy4aeMoi Ha ypoke
COLIMAJIbHO 3HAYUMOM MH(pOpMaliel — UHULMUPOBaHUE €€ 00CYK/I€HNS, BbICKAa3bIBAaHUS YUAIlUMHUCS CBOETO MHEHHUS I10 €€ MOBOJTY, BEIPAOOTKH
CBOEr0 K HEell OTHOIIICHUS;

-HCII0JIb30BaHNE BOCIUTATENbHBIX BO3MOKHOCTEH CO/Iep KaHUs yueOHOro MpeMeTa 4epe3 AEMOHCTPALIMIO IETSM IPUMEPOB OTBETCTBEHHOT'O,
IPaXJaHCKOTO TIOBEJICHHUS, IIPOSIBIICHUS YEIIOBEKOII0OUS 1 100pOCepIeUHOCTH, Yepe3 o00p COOTBETCTBYIOIIMX TEKCTOB JJIsl UTEHUSI, 3a1a4 s
pelieHus, TpoOIeMHBIX CUTYalUi 17151 OOCYXAEHUsI B Kjlacce

Monyns «IIpodopuentanms»

[IpencraBienne o COOCTBEHHBIX HHTEPECAX, BO3MOXKHOCTAX. Pa3BuTHe MTMYHOro nHTEpeca K NpoheCCHOHATIBHO U AESITETbHOCTH.



Tlpunooicenue 2.

KPUTEPUU U HOPMbI OLIEHKHA 3YH OBYYAIOHIUXCS

Obwedudaxmuueckue

OneHka «5» cTaBHTCS B caydae.

1. 3naHus, NTOHUMaHUS, ITYOUHBI YCBOCHHUS 00yUYaIOMIMMUCS BCEro 00bEMa MPOrpaMMHOTO MaTepuana.

2. YMeHUs BBIJICIATH TJIABHBIC TTOJIOKEHUS B M3yUYEHHOM MaTepHalie, Ha OCHOBaHUH ()aKTOB U MPUMEPOB 0000111aTh, 1E1aTh BHIBOJIbI, YCTAHABINBATh
MEXIPEIMETHBIC ¥ BHYTPHUIIPEAMETHBIE CBSI3U, TBOPUCCKH MPUMEHSTh MOJTYICHHBIC 3HAHUS B HE3HAKOMOW CHTYAIIHH.

3. OtcyrcTBUS OMIMOOK U HEAOYETOB MIPHU BOCIIPOM3BEICHNN U3YUEHHOTO MaTepHala, Py YCTHBIX OTBETaX yCTPaHEHHsI OTAETbHBIX HETOYHOCTEH C
TTOMOIIIBIO JOTOJIHUTEIBHBIX BOIIPOCOB YUHUTEISl, COOJIIOICHUS KYJIBTYPhl THCBMEHHON M YCTHON pedu, MpaBuil opopMIICHUSI TUCHMEHHBIX padoT.

Ornenka  «4» cTaBUTCS B CIVYae.

1. 3HaHus BCero M3yu4eHHOrO MPOTrPaMMHOI0 MaTepuasa.

2. YMeHWsI BBIJICIATH TJIABHBIC ITOJIOKCHHSI B M3yYEHHOM MaTepuase, Ha OCHOBaHUHU (aKTOB M TIPUMEPOB 00001IaTh, 1e1aTh BEIBOJIBI, YCTAHABIINBATh
BHYTPHUIIPEIMETHBIE CBSA3H, IPUMEHSATH MOJTYyYCHHbIC 3HAHUS HA MIPAKTUKE.

3. JlonymieHus: He3HAYUTEIBHBIX (HErpyObIX) OMUOOK, HEAOYETOB IIPH BOCIIPOU3BEICHUU U3YYEHHOTO MaTepralia; COOTIOACHIS OCHOBHBIX ITPABHUIT
KYJIbTYPbl TUCBbMEHHON M YCTHOU peuu, MpaBuil 0hOpMIIEHUS TUCbMEHHBIX PaboT.

OneHka «3» cTaBUTCS B CIy4Yae:

1. 3HaHus ¥ yCBOEHUS MaTepuaia Ha YpOBHE MUHUMAJIbHBIX TPeOOBaHUIN MPOrpaMMBbl, 3aTPyAHEHHS IPH CAMOCTOATEILHOM BOCIIPOU3BEICHUH,
BO3HHUKHOBEHHUS HEOOXOJMMOCTH HE3HAYUTEIbHOM MOMOIIY MPEno1aBaTesl.

2. YMenus paboTaTh Ha ypOBHE BOCIIPOM3BECHHUS, 3aTPYIHEHUS IIPU OTBETAX HA BUJAOM3MEHEHHBIE BOIIPOCHI.

3. Hammuus rpy0oii ommoOKy, HECKOIBKHUX IPyObIX OMIMOOK MPH BOCTIPOM3BEICHIH H3YYEHHOTO MaTepralia; He3HAYUTEITbHOTO HECOOTIOIeHUS
OCHOBHBIX IIPAaBUJI KYJIbTYpbl TUCBMEHHOW U YCTHOM peyu, npaBuil o(popMIIeHHs] MUCbMEHHBIX paloT.

Onenka _«2» CTaBUTCA B CayYae:

1. 3HaHus ¥ yCBOEHUS MaTepuaia Ha ypOBHE HUKE MUHUMAJIbHBIX TPEOOBAaHUI MPOrpaMMBbl; HAIMYMS OTJENIBHBIX MPEJICTaBIECHUH 00 N3yYeHHOM
MaTepuale.

2. OrcyTtcTBUs YMEHHs paboTaTh Ha YPOBHE BOCIIPOU3BE/ICHHUS, 3aTPy/JHEHHS TP OTBETaX Ha CTAHAAapPTHbIE BOIPOCHI.

3. Hanmums HeCKONBKHUX rpyObIX OMMOOK, OOJBIIOTO YHCIa HErPyOBIX TPH BOCIIPOM3BEACHNN H3YYEHHOTO MaTepralia, 3SHAYUTEITHHOTO
HECOOJII0JICHUsI OCHOBHBIX MTPABUJI KYJIbTYPbI IMCbMEHHOM U YCTHON peu, MpaBuil 0pOPMIICHHS MUCbMEHHBIX paboT.




Kpurepyy 1 HopMbI OIIEHKH 3HAHMIT 1 YMEHHNH 00YVYAIOIIUXCS 3a VCHIHbLIL OMGEM.

Onecnka "5" cTaBUTCS, €CIH YVUCHHK:

1.Iloka3pIBaeT Tiry0OKOE M IMOJTHOE 3HAaHUE M TTIOHUMAHKME BCETO MIPOrPaMMHOTO MaTepHalia; MOJHOE MTOHUMAaHUE CYIITHOCTH PacCMaTPUBAEMbIX
MOHSATHUH, SIBIICHUN U 3aKOHOMEPHOCTEN, TEOPUIA, B3aUMOCBS3EN.

2.YMeeT COCTaBUTh MOJHBIN M MPAaBUJIbHBIA OTBET HA OCHOBE M3YyYEHHOTO MaTepHalia; BhIJICIATh TJIABHBIC MTOJIOKEHHUS, CAMOCTOSITEIIBHO
MOJITBEPIKIaTh OTBET KOHKPETHBIMU IIPUMEpaMHu, (pakTamu; CaMOCTOSATEIHHO U apTyMEHTHPOBAHO JIeIaTh aHaIN3, 000OIICHHS, BHIBOJIHI;
yCTaHABIMBATh MEKIIPEAMETHBIE CBsI3U (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUN) U BHYTPUIIPEAMETHBIEC CBSI3U, TBOPUECKH IPUMEHSTH IMOTYYEHHbIE
3HAHUS B HE3HAKOMOU CHTYAIIMH; ITOCJICIOBATEILHO, YETKO, CBA3HO, 000OCHOBAHHO M O€30IMO0YHO M3JIaraTth yUeOHBIH MaTepral. YMEET COCTaBISATh
OTBET B JIOTHYECKOMN MOCIIE0BATEIBHOCTH C UCIIOJIb30BAHUEM MIPUHSITON TEPMUHOIIOTUY; AeTaTh COOCTBEHHBIE BBIBOJIbI; POPMYIHUPOBATH TOUYHOE
OTpe/Ie]ICHUE U UCTOJIKOBAHNE OCHOBHBIX IMOHATUN, 3aKOHOB, TEOpHil. MOXET Mpu OTBETE HE MMOBTOPATH JIOCIIOBHO TEKCT YUCOHMKA; U3JIaraTh,
MaTepuai JUTEPATYPHBIM SI3bIKOM; IPABUIILHO U OOCTOATEIHHO OTBEUATh Ha JOTOIHUTEIbHBIC BOMPOCH YUUTEINS; CAMOCTOSATEIHHO U PAllMOHAIIEHO
WCII0JIH30BaTh HATJISIAHBIE TOCOOUS, CIIPAaBOYHBIC MAaTEPUAIbI, YUEOHUK, TOTIOJIHUTEIBHYIO JTUTEPATYPY, IEPBOUCTOUYHUKH; TIPUMEHSTH CUCTEMY
YCIOBHBIX 0003HAUYEHUH TPU BEJICHUH 3aMKCe, COMPOBOKIAIOIINX OTBET; UCIOIB30BaTh AJIs JOKAa3aTeNbCTBA BHIBOJOB U3 HAOIIOCHHUHN U OIIBITOB.

3. CaMocCTOsTehbHO, YBEPEHHO U 0€30IMMO0YHO TPUMEHSICT MTOJIyYCHHBIC 3HAHUS B PEIICHUH MTPOOJIEM Ha TBOPUYECKOM yPOBHE; JIOMyCKaeT He Ooee
OJTHOTO HEJIOUETa, KOTOPBIH JIETKO UCIIPABIISIET MO TPEOOBAHUIO YUUTEINS; UMEET HEOOXOAMMbIE HABBIKK paObOTHI ¢ MpUOOpaMu, UepTeKaAMH, CXEMaMH,
rpagukaMu, KapTamu, COMMyTCTBYIOIIMMU OTBETY; 3aIIMCH, COMIPOBOXK/IAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Onenka "4" cTaBUTCs, €CIM YYECHHUK:

1. Tloka3piBaeT 3HaHMS BCETO M3YYEHHOI'O IPOrpaMMHOro Marepuana. Jlaét moaHblii U IPaBUIbHBIM OTBET HA OCHOBE U3YUYEHHBIX TEOPUH;
JIOMYCKaeT He3HAYUTEIIbHbBIE OIINOKY U HE0UETHI IPU BOCIIPOM3BEICHUN U3YYEHHOTO MaTepuaa, HeOOoJIbIlNe HETOUHOCTH NP UCIOIb30BAHUI
Hay4YHBIX TEPMUHOB WK B BbIBOJIaX, 000011IeHUAX U3 HaOIoAeHnid. MaTepuain usiaraet B OnpeesIEHHOM JJOTHYeCKON MOCIeA0BaTEIbHOCTH, IPU 3TOM
JIOMyCKaeT OAHY HErpyOyro omuOKy nin He OoJiee IBYX HEJOUETOB, KOTOPBIE MOXKET UCIIPABUTh CAMOCTOSATEIBHO NMPU TPeOOBAHNUHN MIIM HEOOIIBILI O
MTOMOLIH MPENo/IaBaTes; MOATBEPKAAET OTBET KOHKPETHBIMU ITPUMEpPaMU; IIPAaBUIILHO OTBEYAET Ha JIONOJHUTENbHbBIE BOIIPOCHl YUUTEIS.

2.YMeeT caMOCTOSITENILHO BBIJEIATH TJIaBHbIE MTOJIOKEHHSI B U3yYEHHOM MaTepuase; Ha OCHOBaHUHU ()aKTOB U MPUMEPOB 0000111aTh, /1€1aTh BHIBOIBI.
YcranaBiIMBaTh BHYTPUIIPEIMETHBIE CBA3H. MOXKET IPUMEHSAThH MOJy4YeHHbIE 3HaHUS HAa IPAKTUKE B BUIOM3MEHEHHON CUTyaIuu, COOII01aTh
OCHOBHBIE ITpaBWJIa KyJIbTYPbl YCTHOM PeUr; UCIIOJIb30BATh IPU OTBETE HAYUYHbIE TEPMHUHBI.

3. He oGmagaer 1ocTaTouHbIM HaBBIKOM pabOTHI CO CIIPABOYHOM JTUTEPaATYypOil, yueOHUKOM, IEPBOMCTOYHUKOM (IIPAaBUILHO OPUEHTUPYETCS, HO
paboTaet MeJICHHO).

Ouenka "3" cTaBUTCS, €CIU VUCHHUK:




1. YcBamBaeT OCHOBHOE cO/Iep)KaHUE YIeOHOTO MaTepuania, HO UMeeT MpoOeIbl, He MPEMTCTBYIONUE JAIbHEHIIIEMY YCBOSHHIO TPOrPAMMHOTO
Mmarepuaia.

2. M3naraer marepuan HECUCTEMaTH3UPOBAHHO, (hparMeHTApHO, HE BCET/Aa MOCIeI0BATEIbHO; MIOKA3bIBACT HEJTOCTATOUYHYIO C(HOPMHPOBAHHOCTD
OT/EJbHBIX 3HAHUHN U yMEHUIl; c1a00 apryMeHTHPYET BbIBO/BI U 0000IIEHNS, IOIyCKaeT OIIMOKH IIPU UX (POPMYIMPOBKE; HE UCTIONB3YET B KAUECTBE
JI0Ka3aTeIbCTBA BBIBOBI U 0000IICHNS 13 HAOIIOICHHIA, ONTBITOB MJIH JOITYCKAaeT OMIMOKY PU MX U3JI0KEHUH; TAET HEUETKNE ONPEIeICHHUs TTOHATHIA.
3. HcneIThIBaeT 3aTpyIHEHMs B IPUMEHEHUH 3HAHUM, HEOOXOIUMBIX Ul PELICHUs 3374 pa3IMYHbIX TUIIOB, IPAKTUYECKUX 3aJJaHUii; IpU
00BSICHEHUH KOHKPETHBIX SIBICHUI Ha OCHOBE TEOPH M 3aKOHOB; OTBEYAET HETIOJIHO HAa BOMPOCH! YUUTEISI MIIH BOCIIPOU3BOAMT COJIEPIKAHHUE TEKCTA
y4eOHHUKa, HO HEJOCTaTOYHO IOHUMAET OT/IEIbHbIE [TOJI0KEHHSI, UMEIOIME BaKHOE 3HAUEHUE B TOM TEKCTE, JIONyCKas O/IHY-/IB€ I'pyOble OLIMOKH.

Onenka "2" craBHTCS, €CJIM VUCHHK.

1. He ycBauBaeT u HE pacKpbIBA€T OCHOBHOE COJIEpKaHUE MaTepHalia; HE 3HACT WJIM HE MOHUMAET 3HAYUTEIbHYIO YacTh IPOrPaMMHOTO MaTepuasa B
Mpezieiax MOCTaBICHHBIX BOIIPOCOB; HE JIEIaeT BBIBOJIOB U 000OIICHHMIA.

2. Nmeer cnabo copMupOBaHHBIC U HETIOJIHBIC 3HAHUS, HE YMEET MPUMEHSThH UX MPH PEIICHHH KOHKPETHBIX BOIIPOCOB, 3334, 3aIaHHI 110 00pasiry.
3. Ilpu oTBeTe Ha OJIMH BOMPOC JOIMyCKaeT Oosee IBYyX IpyObIX OMINOOK, KOTOPhIE HE MOKET UCIPABUTH JIaXkKe MPHU MOMOIIN YIUTEIS.

Kputepuyn m HOpMbl OLIEHKHY 3HAHMI M YMEHHIT 00VUAIOIIMXCS 32 CAMOCTOSITEIbHbI€ MHCbMEHHbIE H KOHTPOJbHbIE PA0OTHI.

OreHka «5» CTaBUTCsI, €CJIN YYCHHUK:
1. Brmmonnser paboTy 6€3 oMOOK U /uin/ JOMycKaeT He 0oJiee OJHOrO HEA0UETA.
2. ColutofiaeT KyJbTypy NUCbMEHHON peur; mpaBuia 0popMIICHHs MMCbMEHHBIX padoT.

Onenka «4» CTaBUTCSI, €CIH YYCHHUK:

1. BeimosiHsSI€T MUCHhbMEHHYIO pabOTy MOTHOCTHIO, HO IOMYCKAaeT B HEM He OoJiee 0JHOM HerpyOol OMIMOKK U OJTHOTO HeouéTa U /uinn/ He 06ojee IByX
HEJI0YETOB.

2. CobOmomaeT KyabTypy MMCbMEHHOW peud, TpaBuiia 0(hopMIICHUS TMCBbMEHHBIX paboT, HO -I0IyCcKaeT HEOOIBbIINE TOMAPKH TIPH BEICHUU 3aITUCEH.

OreHka «3» CTaBUTCs, €CJIN YUCHHUK:

1. IIpaBUIBHO BHIMOJIHSAET HE MEHEE TIOJIOBUHBI PA0OTHI.

2. Jlomyckaer He Oojee ABYX rpyObIx omInOOK, UK He OoJiee 01HOM rpy0oii, 0JHOI HerpyOoil OIMOKN 1 OHOTO HeouéTa, UK He Oonee TPEX
HerpyObIX OINOOK, UM OJHON HEerpyOoil omMOKH U TPEX HET0UETOB, UM MPU OTCYTCTBUM OIIMOOK, HO TP HATMYUU MSATH HETOYETOB.

3. Jlomyckaer He3HAUUTENbHOE HECOOIOACHNE OCHOBHBIX HOPM KYJIBTYPhI MMCbMEHHON PeyH, MPaBUi 0(OpMIICHHS MUCbMEHHBIX padoT.




OrneHKa «2» CTaBUTCS, €CJIM YUCHUK:

1. IlpaBuUibHO BHIIOJIHSET MEHEE MOJIOBUHBI MMCbMEHHOU PabOTHI.
2. Jlomyckaet 9uciio omMOOK U HEOYETOB, MPEBOCXOISIIEE HOPMY, IIPU KOTOPO MOKET ObITh BBICTaBJICHA OlleHKa "3".
3. JlomyckaeT 3HaUMTENbHOE HECOOIIIO/IEHUE OCHOBHBIX HOPM KYJIBTYphI MIUCbMEHHOM peun, MpaBmil OPOPMIICHUS MMCbMEHHBIX padoT.

Kputepuy m HOpMbI OII€HKH 3HAHNI M YMEHHUIi 00YVUAIONIMXCH 32 MPAKTHYECKHE M JIA00PATOPHLIE PA0OTHI.

Onenka «5» CTaBUTCSI, €CIIH:

1. IIpaBuIbHON CAMOCTOSTEIBHO OIpPEEIseT Lelb JaHHBIX pa0oT; BHIOIHIET pabOTy B OJHOM 00bEME C COOI0IEHUEM

HEO0X0AMMOM ' IOCIIEI0BATEILHOCTH MTPOBEICHHUS OTIBITOB, H3MEPEHH.

2. CaMOCTOSTENbHO, PAlMOHAIBHO BHIOMPAET ¥ TOTOBUT JJIsl BBIIIOJHEHUS PabOT HE00X0AuMoe 000pyI0BaHUE; IPOBOAUT JIaHHBIE paObOTHI B
YCIIOBHSIX, 00€CTIEUNBAIOINX TTOTY4YeHUE HanOO0JIee TOYHBIX PE3yJIbTaTOB.

3. I'paMOTHO, JTOrMYHO OMUCBIBAET XO[] MPAKTHUECKUX (J1aOOPaTOPHBIX) paboT, MPaBUIILHO (POPMYIUPYET BBIBOBI; TOYHO U AKKYPATHO BBINOJIHSAET
BCE 3aIHCH, TAOJIUIBI, PUCYHKH, YEPTEKH, TPAPHUKH, BEIYUCICHUS.

4. lposiBisieT OpraHu3allMOHHO-TPYAOBbIE YMEHUS: IOJ/IEPKUBACT YUCTOTY pabouero Mecra, Mops 0K Ha CTOJIe, 3KOHOMHO PacXoyeT MaTepuabl;
co0IIro1aeT mMpaBuiia TEXHUKU 0€30MaCHOCTH MPH BBIOJIHEHUU PadoT.

Orenka «4» CTaBUTCS, €CJIU YUYECHHUK:

1. BrimonHseT mpakTHYECKYIO (J1abopaTOpHYI0) paboTy MOJHOCTHIO B COOTBETCTBHH C TPEOOBAaHUSIMU MPHU OLIEHUBAHUU Pe3yabTaToB Ha 5", HO
JIOITYCKAEeT B BRIYUCIICHUSX, H3MEPEHUSX JIBA — TPH HEJ0UYETA HITU OJJHY HETPyOyIO OMTMOKY M OJTMH HETOYET.

2. Ilpu opopmnenun paboT 1OMyCKaeT HETOYHOCTH B ONMMCAHUU XO/a JEHCTBHI; 1efaeT HETOIHbIE BBIBOIBI MPU 0000IIEHUH.

OneHka «3» CTaBUTCs, €CJIN YUCHHUK!

1.1 IlpaBunbHO BBIONHSAET paboTy HE MeHee, yeM Ha 50%, ogHako 00bEM BBINOIHEHHON YacTH TAKOB, YTO MO3BOJISIET MTOJIYYUTh BEPHBIE PE3YJIbTATHI
Y CIIeJIaTh BBIBOJIBI IO OCHOBHBIM, PUHIMITHAIEHBIM BaXKHBIM 337]a49aM paOOTHI.

2. TlonGupaet obopynoBaHue, MaTepuail, HaUMHAET PadoTy ¢ MOMOIIBIO YUUTENS; UM B XOJI€ IPOBEJICHNUS U3MEPEHUH, BEIUMCIICHUH, HAaOII01eHU I
JIOTTYCKaeT OIIMOKH, HETOUHO (POPMYIIUPYET BHIBOABI, 00OOIIEHHUS.

3. IIpoBoauT paboTy B HEpaIIMOHAIBHBIX YCIOBUSX, YTO IPUBOJIUT K MOIYUYEHHUIO PE3yJIbTaTOB C OOJIBIINMU MTOTPELIHOCTSIMH; UM B OTUYETE
JIOTTYCKaeT B 00ILeH CI0XKHOCTH He OoJiee ABYX OUIMOOK (B 3aMUCSAX YUCEIl, pe3y/IbTaTOB U3MEPEHHH, BHIYMCIEHU, COCTaBlIeHNU TpaduKoOB, TaOIHII,
CXE€M H T.J.), He UMEIOLIHX JJIsl TaHHON paboThl NPUHIMITHAIBHOTO 3HAYEHUS], HO TOBJIMSBILUX Ha PE3yIbTAT BHITOJIHEHHS.

4. JlomyckaeT rpyOyro OIIMOKY B XOJI€ BHIMIOJHEHUS Pa0OTHI: B 00BICHEHUH, B O(POPMIICHUH, B COOTIOIEHNN TTPaBUJI TEXHUKH 0€30TIaCHOCTH,




KOTOPYIO YYCHHK MCIPABIISET 110 TPEOOBAHUIO YUUTEJIS.

Ouenka "2" craBUTCA, €CJIU YYCHUK:

1. He onpenensier caMOCTOSITENIBHO 1IeNTb PA0OTHI, HE MOKET 0€3 MOMOIIN YYUTEINS TOATOTOBUTH COOTBETCTBYIOIIEE O00OPYIOBAHUE; BHIIOTHSICT
paboTy HEe MOJTHOCTHIO, U 00BEM BBHITTOJIHEHHOM YacTH HE TIO3BOJISAET C/IeIaTh MPAaBUIIbHbBIC BBIBOIBI.

2. Jlonmyckaet nBe u Oosiee TpyObie OMMOKH B X0/1e padO0T, KOTOPBIE HE MOXKET HCIIPABUTH IO TPEOOBAHMIO TIE1arora; HJIM IPOU3BOIUT U3MEPEHUS,
BBIUHCIICHH S, HAOIIOICHUS] HEBEPHO.

Kputepun 1 HOpMbI OIIEHKH 3HAHUHA M YMEHHH 00YVUYAIOIINXCH 32 HA0JI0AeHHEM 00hLEeKTOB.
Onenka «5» cTaBUTCS, €CJIM VUEHHK:

1. IlpaBuiabHO MPOBOAUT HAOIIOICHUE TIO 3aJaHUI0 YUUTEIS.

2. Brigensier cymiecTBeHHbIC IPU3HAKK y HaOIr01aeMoro 00beKTa, Iporecca.

3. I'pamotHO, moru4HO opopMIIIET pe3yabTaThl CBOMX HAOIIOEHUH, eaeT 0000IIeH s, BHIBOIBI.

Ouenka "4" cTraBUTCA, €CIU YYCHUK!

1. IIpaBuaBHO IPOBOIUT HAOIIOACHUE 110 33IaHUIO YIUTEIIS.

2. JlomyckaeT HETOYHOCTHU B X0/1€ HAOIIOI€HHI: IPU BBIJICIIEHUH CYILIECTBEHHBIX IPU3HAKOB Y Ha0JI10/JaeMOIo 00bEKTa, POLEeCCca Ha3bIBAET
BTOPOCTETICHHBIE.

3. HeOpexHo umu HeTOUHO 0hopMIISIET pe3ynbTaThl HAOIIOIEHUH.

Onenka "3" cTaBUTCS, €CIM YYECHUK!

1. Jlomyckaer oJHy-/1Be IpyOble OIIMOKH WJIM HETOUHOCTH B MPOBEJCHUN HAOIIOIEHUH 10 3aJIJaHUIO YUUTEs.

2. Tlpu BbIIETICHNH CYIIECTBEHHBIX MTPU3HAKOB y HaOIr01aeMoro 00beKTa, IpoIiecca Ha3bIBAeT JIMIIb HEKOTOPHIE U3 HUX.

3. Jlonmyckaet oJiHy-/ABe IrpyOble OIIMOKH B OOPMIICHUN PE3YJIbTAaTOB, HAOIIOIEHUH 1 BBIBOIOB.

OreHka «2» CTaBUTCs, €CJIN YYCHHUK:

1.JlomyckaeT Tpu-ueThipe rpyObie OMMOKN B TPOBEACHUH HAOIIOICHUM 110 3aJaHUI0 YIUTEIIA.

2. HempaBuibHO BBIEINSET MPU3HAKU HAOIIOJAEMOTO 00BEKTa, IpOoIecca.

3. Jlomyckaet Tpu-ueThipe rpyObie o0k B 0OPMIICHUN PE3yJIbTaTOB HAOII0ACHUH U BHIBOJIOB.

Oomas kjaaccupukanus oMNHoK.

[Tpu olieHKe 3HAHMIA, YMEHHI, HABBIKOB CJICYET YUYUTHIBATh BCe OMIHOKH (TPyObIe U HErpyObie), HEAOUYETHI B COOTBETCTBHH C BO3PACTOM yUalUXCS.
I'pybvimu cuumaromes, ouuoOKu:

- HE3HaHHWE ONpPEe/C/ICHIsI OCHOBHBIX MMOHITHH, 3aKOHOB, MTPABHJI, OCHOBHBIX MTOJIOKEHHUI , TCOPHH, HE3HAHKE (OPMYII, OOIIETTPUHSATHIX CHMBOJIOB




0003HaYeHU I BCJIIMYMH, CIUHUIl UX U3MCPCHU, HaMEHOBAHMM 3THX CAWHUIIL,

HCYMCHHC BBIACIIUTL B OTBCTC I'NIABHOC, O606H_[I/ITL PE3YyIbTAaThl U3YUYCHUS

HCYMCHHUC IIPUMCHUTDL 3HAHUA IJId PCIICHUA 3a1a4, 00BACHEHUS SIBJICHUS,

HCYMCHHC YUTATh U CTPOUTH rpaq)mcn, MMPUHIUITHAJIBHBIC CXCMBbI;

HCYMCHHC IMOATIOTOBHUTh YCTAHOBKY HJIN J'Ia60paT0pH0€ O60py,HOBaHI/Ie, IIPOBECTHU OIIBIT, ,, Ha6J'IIO,Z[eHI/Ie, caciiaThb HCO6XO,I[I/IMBIC paC‘léTbI NI

HCII0JIb30BATh MMOJTYYCHHBIC JaHHBIC IJIs1 BBIBOAOB,

HEYMEHHUE MO0JIb30BATHCS EPBOMCTOUYHUKAMHU, YYCOHUKOM, CIIPABOYHUKOM;
HapylIeHHE TEXHUKU 0€30I1aCHOCTH, HEOPEKHOE OTHOLLIEHUE K 000pyI0BaHUIO, IIpUOOpam, MaTepraiam.

K HeZDV6blM OMHOCAMCS OUUOKU:

HCTOYHOCTH Q)OPMYJ'II/IPOBOK, onpeneneHHﬁ, HOHHTHﬁ, 3aKOHOB, TCOPHﬁ, BBI3BaHHAs HEITOJHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OIIPCACIIICMOTI O

MOHATHSI UM 3aMeHOW 1 — 3 U3 3THUX NPU3HAKOB BTOPOCTENIEHHBIMU;

OLIMOKY IPU CHATUU MOKa3aHUI ¢ M3MEPUTENIbHBIX IPUOOPOB, HE CBSI3aHHBIE C ONPE/IEIIEHUEM LIEHBI JeJICHHS LIKaJIbI;

OLIMOKY, BbI3BAaHHBIE HECOOJIIO/IEHUEM YCIIOBHI MPOBEIEHNUS OIbITA, HAOIIOAEHUS, YCIOBUM paboThl prudopa, 000py10BaHUS;

OLIMOKM B YCIIOBHBIX 0003HAUEHUAX HA CXEMaX, HETOYHOCTb Ipaduka;

HEpalMOHAIBbHBIN METO/ PEIIEHUS 3a/1a4H, BHIITIOJHEHUS YaCTU IPAKTUYECKOM pabOoThl, HEAOCTATOYHO TPOYMaHHBIH IJIJaH YCTHOI'O OTBETA

(HapymeHHe JIOTUKH HU3JIOKCHH:A, ITIOAMCHA OTACIIbHBIX OCHOBHBIX BOIIPOCOB BTOpOCTCHCHHbIMI/I);

HepalMOHAIbHbIE METOABI PA0OTHI CO CIIPABOYHOMN JIUTEPATYPOH;
HEYMEHHE pelaTh 3aJauu, BHIIOIHATH 3aJaHHs B 00IIeM BUJIE.

Heoouémam u siensromes:

HepalMOHAIbHbBIE MPUEMBI BEIYUCICHHUH U TPe00pa30BaHU, BBIMIOIHEHUS OTBITOB, HAOMIOICHUH, MPAKTUYECKUX 3a/1aHU;
apru(pMETUYECKHUE OITMOKH B BHIYMCIICHHSIX,

HeOpeKHOe BHIMIOJTHEHHE 3aMKCceid, YepTexel, cxeM, rpaduKoB, TaOIuUIL;

oporpadudeckre u MyHKTyaI[HOHHBIEC OIITHOKH.



