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Pasznen 1. «IlosicHuTeIbHASA 3aNIUCKA»
YpoBeHb 0a30BbIi

Benenune

Paboyas nporpamma mo 6uoJioruy OpHUEeHTHPOBaHa Ha oOydaronuxcst 10 kiaccoB U pa3paboTaHa Ha OCHOBE CIICIYIOIINX JOKYMEHTOB:
O01mme mos10KeHUA

1.1. Hacrosimee Ilomoxenue o paboueii mporpamme memarora, peanusyromiero ®I'OC HOO, ®I'OC 000, ®I'OC COO pazpabotaHo B
COOTBETCTBUU CO CJIETYIOLIUM:

e denepajbHbIM 3aKOHOM 0T 29.12.2012 Ne 273-®3 «O6 o6pazoBanum B Poccmiickoii ®enepauumn» n.3.6 cr.28, TpedboBanusiMu
®enepaabHoro I'ocyrapcTBeHHOro o00pa3oBaTeJIbHOIO CTAHAAPTA HAYAJLHOr0 001Iero o0pa3oBaHHUs, OCHOBHOIO 00ILEro
o0pa3oBaHud U cpeaHero oomero oopasosanus(aanee ®I'OC);

e [llopsiakom opraHu3anuy M OCylIeCTBJIEHUS 00Pa30BaTeIbHOI 1eATeJTbHOCTH M0 OCHOBHBIM 00111€00pa30BaTe/JIbHbIM NMPOrpaMMam
— oOpa3oBaTeJbHBIM MPOrpaMMaM Ha4YajJdbHOr0 O00Iero, OCHOBHOIO O00IIero W CpeaHero o0mero o0pa3oBaHus,
YTBepP:KIeHHbIM NpuKazomM Munnpocsemenus ot 22.03.2021 Ne 115;

e ®I'OC nayaabHOro odmero odpazoBaHMsi, yrBep:KIeHHbIM Npukazom Munnpocsemenuss ot 31.05.2021 Ne 286 (nanee — ®I'OC
HOO);

e ®I'OC ocHOBHOro 001ero o0pazoBaHusl, YTBep:KIAeHHbIM NpukazoM Munnpocsemenuss ot 31.05.2021 Ne 287 (nasee — PI'OC
000);

e @I'OC cpeanero o0mero o0pa3oBaHus, yrBepaKAeHHbIM Npukazom Munnpocsemenus ot 17.05.2012 Ne 413 (pen. ot 12.08.2022)
(manee — ®PI'OC COO);

e ycraom MAOY «COHI Ne 10»;

e mojoxeHueM O ¢opMax, NEPUHOAUYHOCTH, MOPSAKEe TEKYylero KOHTPOJISI YCIeBAaeMOCTH H NPOMEXKYTOYHOH aTTecTAlMHU
o0yuarwmuxcsst B MAOY «COHI Ne 10»

1.2. Hacrosiee moyiokeHue onpeensieT CTPYKTYpY, HOpAI0K pa3paboTKU U YTBEPKIEHUS pabodeil mporpaMMbl yueOHOTO mpeaMeTra (Kypcea)

(nanee paboyas mporpamma), Kypca BHEYpOUHOH JIeSITETbHOCTH.


https://vip.1zavuch.ru/#/document/99/902389617/
https://vip.1zavuch.ru/#/document/99/603340708/
https://vip.1zavuch.ru/#/document/99/607175842/
https://vip.1zavuch.ru/#/document/99/607175848/

1.3. PabGouast mporpamma, yTBEpXJeHHas 00pa30BaTENbHBIM YUPEKICHHEM - 3TO JIOKAJbHBIH HOPMATHUBHBIA JOKYMEHT, OIPEEIISIOUINA
00beM, MOPAIOK, COACPKaHUE U3YyUEHUs! yueOHOTo IpeaMeTa, TpeOOBaHUs K pe3ylibTaTaM OCBOCHUSI OCHOBHOW 00pa30BaTEIbHON MPOrpaMMbl
oOmrero oOpazoBanus 0OydaromuMucs (BeimyckHIKamu) B cootBeTcTBUH ¢ PI'OC B ycnousix MAOY «COIL Ne 10x.

1.4. PabGouast mporpaMma, Kak KOMIIOHEHT OCHOBHOW 0Opa30oBaTEeNbHON MPOTrpaMMbl O0Opa30BATEIBHOTO YUPEXKIEHUS, SBISACTCS CPEICTBOM
¢bukcanmuu coxepkaHusi 00pa3oBaHMA, TUIAHUPYEMBIX PE3YyJIbTAaTOB, CUCTEMBI OIEHKH Ha YPOBHE YUEOHBIX MPEIMETOB, MPEIYyCMOTPEHHBIX
yueOHbIM mmanoM MAOY «COILL Ne 10».

1.5. Llenp pabouelt mporpaMmbl — CO3/IaHUE YCJIOBHMH Ui IUIAHUPOBAHMSI, OpraHU3allMM U YIpaBJIeHUS 00pa30BaTEIbHBIM IPOLECCOM IO
yueOHOMY npeamMetry Ouosiorus. Ilporpamma oOecnieunBaeT OOCTHKEHHUE IUIAHUPYEMBIX PE3ylIbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOM
nporpaMmbl MAOY «COII Ne 10».

1.6. Pabouas mporpaMmma cocTaBjieHa B COOTBETCTBHH ¢ pabouelt mporpammoii Boctiutauust MAOY COILL Nel0.

Paznea 2. «O0mas XapakTepucTUKA Y4eOHbIX KyPCOB, IPeAMETOB, IMCHUILIAH (MOAYJIEH)).

[Ipu pa3zpaboTke mporpamMmbl MO OWOJIOTHM TEOPETHUECKYIO OCHOBY JIi ONpPENENICHUS IMOIXOJ0B K (OPMHUPOBAHHUIO COJIEP’KaHUS
yueOHoro mpeamera «buonorus» cocraBwim: KoHienTtyaiabHbie nosioxkeHuss @I'OC COO o B3auMOO0OYCIIOBIIGHHOCTH LIEJIEH, COJepKaHMS,
pe3ynbTaToB 00y4eHUs U TPEeOOBAHUN K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHHUS 00 OOIIUX LENsAX U MPUHILIUIAX, XapaKTepU3yoIuX
COBPEMEHHOE COCTOSIHUE CHCTEMBbI cpeiHero oOuiero o6pasoBanus B Poccuiickoit denepannu, a Takke MOJOKEHUS O crielu(uke OU0JIOTUH,
e 3HaYeHHH B MO3HAHWMH >KUBOW MPUPOJIBI U 00ECIeYeHUH CYIIECTBOBaHMs YejaoBeuecKoro oduiectBa. CoOracHO Ha3BaHHBIM MOJIOXKEHUSM,
oTpe/iesieHbl OCHOBHBIE (DYHKIIUU MTPOTrPAMMBI 110 OMOJIOTUH U €€ CTPYKTYpa.

[IporpamMma mo Ouosioruu Na€T MpeNCTaBICHHE O IIeNsAX, 00 oOmiel crpareruu oOydeHUs, BOCIUTAHHS U Pa3BUTUSA OOYYAIOIIHUXCS
cpenctBamMu yueOHoro mpeamera «buonorus», omnpeaenser o0s3aTenbHOE MPEIMETHOE COJEP)KaHUE, €r0 CTPYKTYPY, PacHpelesieHHe IIo
pazzenaM U TeMaM, PeKOMEHIyeMYIO MOCIeI0BaTeIbHOCTh U3YUeHUsI Y4eOHOTO MaTepHralia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JTJOTUKU 00pa30BaTEeIbLHOTO MPOLIECCca, BO3PACTHBIX 0COOEHHOCTENH 00yUYarOIXCsl.

B mporpamme mo OuMONOTMHM TaKKe YYHUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TMPEAMETHBIM
pe3ynbraTtaM oOyueHUs B (JOPMHUPOBAHUU OCHOBHBIX BUJOB YyueOHO-TIO3HABATEIHHOUM NESATEIBHOCTH/YUEOHBIX NEHCTBHII OO0yJarommxcs Mo
OCBOEHHMIO COJIep>KaHHsI OHOJIOTHYECKOT0 00pa30BaHMUs.



B mporpamme mo Oumosnorun (10-11 kmaccel, 6a30BbIii ypOBEHb) peaqM30BaH MPUHIMII MPEEMCTBEHHOCTH B HM3Y4YCHHUU OMOJIOTHH,
Onmarojapst 4eMy B HEH MpOCMAaTpUBAETCS HANPABICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MUPOBO33PEHUS, [IEHHOCTHBIX OPHEHTAIMHA JIMYHOCTH, SKOJIOTUIECKOTO MBIIUICHUS, IPEICTABICHUI O 3I0POBOM 00pa3e KHU3HH U OepeKHBIM
OTHOIIIEHUEM K OKpyKarouiei mpupoHoii cpene. [loaromy Hapsay ¢ u3ydeHueM OOIIeOMOIOTUYECKUX TEOPUid, a TAaK)Ke 3HAHUN O CTPOCHHUH
KHUBBIX CHCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX IMPOILECCOB B MPOrpaMMe IO OHWOJIOTUH Y/AEICHO BHUMAaHWE
WCIOJIb30BAHUIO TIOJIYYCHHBIX 3HAHWW B TIOBCEJAHEBHOM JKM3HM JUISI PEHICHUS TMPHUKIAJAHBIX 3a/4a4, B TOM 4YHCIE: NPO(UIAKTUKA
HACJIEICTBEHHBIX 3a00JIeBaHUI dYeloBeKa, MEIUKO-TEHETUYECKOTO KOHCYIbTHPOBAaHUS, OOOCHOBAHMS SKOJOTHMYECKH I[€JIeCO00pa3HOro
MIOBEJICHUSI B OKpYIKAIOIIEH NPUPOIHON cpele, aHajdu3a BIMSHUS XO3SMCTBEHHON NESATEIHHOCTH YeJIOBEKa Ha COCTOSHHE TPUPOJHBIX H
WCKYCCTBEHHBIX OKOCHCTEM. YCHJICHHE BHUMAaHWS K TPUKIATHOW HANpaBJIEHHOCTH Y4eOHOTO mpenMeTa «BHOJOTHS» TMPOIUKTOBAHO
HEOOXOMMOCTBIO 00ECTICUeHHsI YCIOBHU JUIS PEUICHUs OJHOW M3 aKTYAIbHBIX 3a7ay IIKOJBHOTO OMOJOTHYECKOTO 00pa3oBaHUS, KOTOpas
npennosaraeT GOPMHUPOBAHNE y O0YJAIONMIUXCST CIIOCOOHOCTH aalTHPOBATHCS K M3MEHEHHUSM JHHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO
MUpA.

buonorust Ha ypoBHEe cpemHero o0mero oOpa3oBaHHs 3aHMMaeT BakHOe mMecTo. OHa obecreunBaeT (GOPMHUPOBAHUE y OOYJAIOITUXCS
MPEJCTAaBICHUN O HayYHOW KapTWHE MHpa, pacimpsier u 0000IIaeT 3HaHUS O KUBOW MPUPOE, € OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOMH
OpraHM3alii U SBOJIIOLMH, CO3MAET YCIOBUS JUIf: MO3HAHUS 3aKOHOB KUBOUM Mpupoisl, (GopmupoBaHus (HYHKIIMOHAIBLHOW T'PAaMOTHOCTH,
HAaBBIKOB 3/J0POBOTO U OE30MaCHOr0 00pa3a *KU3HHU, SKOJIOTHYECKOTO MBIIIJICHHS], [IEHHOCTHOTO OTHOILLIEHUS K KUBOU MPHUPOJIE U YETOBEKY.

Bbonbiioe 3HaueHrne OHOIOTHSI MMEET TaKXKe JJIS PEUICHHUs] BOCIUTATENbHBIX M Pa3BHBAIOIIMX 33/a4d CpeIHEro olmiero oopazoBaHus,
couuanu3anuu odyvaromuxcs. M3yyenne Ouosiorun o0ecrnedrnBaeT yCiaoBUs sl OPMUPOBAHUS UHTEIIEKTYabHBIX, KOMMYHUKALIMOHHBIX U
MH(OPMALMOHHBIX HABBIKOB, 3CTETHUECKON KYJIbTYphl, CHOCOOCTBYET MHTErpaluu OWOJIOTUYECKUX 3HAHUU C MPEACTAaBICHUSAMH U3 APYTUX
y4eOHBIX NpPEIMETOB, B YAaCTHOCTH, (U3UKHU, XUMHM M reorpaduu. HasBaHHbIe MOJNOXKEHHUS O IMpeAHA3HAUYEHUU Yy4eOHOTO IpeaMera
«buonorus» cocTtaBuIM OCHOBY MJIsi OMpEIeNieHUs MOJIXOJOB K OTOOpY U CTPYKTYPUPOBAHHMIO €r0 COJCpXKaHUS, MPEACTABICHHOTO B
IporpaMme Mo OUoJIOTUH.

OT160p copepxxanust yuebHoro npeamera «buomnorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C MO3UIUN KYIbTypOCOOOpPA3HOTO MOIX0Ma, B
COOTBETCTBUU C KOTOPBHIM OOydJarmiuecs [TOJDKHbI OCBOWTH 3HAHHS M YMEHHS, 3HauuMble JUisi (OpPMUPOBaHUSA OOILIEH KyIbTYpHI,
OTpeeNsoNMe aJeKBaTHOE IMOBEACHUE YelOBeKa B OKpYKaIolIeld NpUPOIHON cpene, BOCTPEOOBAHHBIE B TOBCEAHEBHOW KU3HU U
pakTH4eckor nestenbHOcTH. Ocoboe MeCcTo B 3TOM CHUCTEME 3HAaHUM 3aHMMAIOT 3JEMEHTBHI COJEp)KaHUs, KOTOpPBIE CIyXKaT OCHOBOM st
dbopMHpOBaHHS TPEACTABICHUHA O COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KAapTUHE MHUpPAa M I[EHHOCTHBIX OPUEHTALMAX JIMYHOCTH,
CMOCOOCTBYIOIIMX I'YMaHU3aIUH OHOJIOIMYECKOTo 00pa30BaHUsl.

CTpyKTypHupOBaHHE COAEP)KaHUS YUeOHOro Marepuana B IporpaMMe 1o OMOJOTMH OCYLIECTBICHO C YYETOM MPUOPUTETHOIO 3HAUYEHUS
3HaHUH 00 OTIIMYUTEIBHBIX OCOOCHHOCTSX JKUBOM MPUPO/IBL, 0 €€ YPOBHEBON OpraHM3alluy M 3BOJIIOLMHU. B COOTBETCTBUM C 3TUM B CTPYKTYpE
yueOHoro npenmera «buonorus» BbleNEHBl CIEAYIONIME coJepKaTelbHble JUHUU: «BHOoNorus kak Hayka. MeTo/bl HAy4HOTO MO3HAHU»,



«Krnerka kak Ouonormdeckas cucrema», «Opranm3m Kak Owonormdeckas cucremayn, «CucrtemMa W MHOTOOOpa3ue OpPraHuYecKOro MHPAy,
«IBOJIOLHUS )KUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henapr u3yuenus: yueonoro mpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJQJICHHE OOY4JAIOIMMUCS 3HAHUSMU O CTPYKTYpPHO-
(YHKIIMOHATFHOW OPraHn3alliy KUBBIX CHCTEM Pa3HOTO paHTa M MPHOOPETEHHE YMEHHUI MCIOJIB30BaTh 3TU 3HAHUS JUISl TPAMOTHBIX JCHCTBUI
B OTHOIICHUH OOBEKTOB KUBOM IPUPOIBI U PEIICHUS PA3JIMYHBIX KU3ZHECHHBIX MPOOIIEM.

JlocTkenue e u3ydeHus: yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00€CTIEUNBACTCS PEIICHUEM CJIeAYIOIMX 3a/1a4:

OCBOEHHE OOYYAIOIIMMUCS CHCTEMBbI 3HAaHUM O OMOJIOTHYECKUX TEOPHUSX, YUCHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3axX, MpaBuiax,
CITyXKaIIuX OCHOBOW 171t (JOPMHUPOBAHUSI MPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUPA, O METOJaX HAyYHOTO TMO3HAHMUSI, CTPOCHUH,
MHOT000pa3uu U 0COOEHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3allUM, BBIJAIONIUXCS OTKPBITUSX U COBPEMEHHBIX UCCIEIOBAaHUSIX B
OUOJIOrUH;

dhopmupoBaHUe y 00y4JaIOMMUXCS MO3HABATEIBHBIX, MHTEIIEKTYAIBHBIX M TBOPUYECKUX CIOCOOHOCTEW B IMPOIIECCE aHalW3a JAHHBIX O
MyTSX pa3BUTHA B OMOJIOTUU HAYYHBIX B3TJISJIOB, UACH M MOIX0I0B K U3YYCHHIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3AIlHH;

CTAaHOBJICHHE Y OOyJarOMMXCs O0IIeH KyabTyphl, (YHKIIMOHATHHOW I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBACHSITH M OIEHUBATH SIBJICHHS
OKPYXKAIOIIEr0 MUPA KUBOU MPUPOJIGI HA OCHOBAHUY 3HAHHWM U OTBITA, TOTYYCHHBIX TIPH U3Y4CHUH OUOJIOTHH;

(dhopmupoBaHe y 00yJaIOMIUXCS YMEHUN WILTIOCTPUPOBATh 3HAUYCHHUE OMOJIOTHICCKUX 3HAHUH B MPAKTUYECKOMN JIEATEILHOCTH YeJIOBEKa,
Pa3BUTHUH COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHIA U arpoOHOTEXHOJIOTHH;

BOCIIUTAaHHE YOEKJIEHHOCTH B BO3MOYKHOCTH TIO3HAHUS YEIIOBEKOM KUBOUW MPUPOJIBI, HEOOXOIMMOCTH OEpEeXHOTO0 OTHOIICHUS K HEH,
COOJTIO/ICHUS STUYECKUX HOPM TPH MTPOBEACHUH OMOJIOTHYSCKUX HCCIICIOBAHMIA;

OCO3HAHUE IEHHOCTH OHWOJIOTMYECKHX 3HAHWUW U TIOBBIIICHUS YPOBHS HSKOJIOTHYECKOW KYJIBTYPHI, s (DOPMUPOBAHHUS HAYyYHOTO
MHPOBO33PCHHUSI;

MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUW U YMEHHUI B TIOBCEAHEBHOM JKM3HU IS OLICHKH TOCIEACTBUN CBOCH JACATEIHHOCTH 110 OTHOIIICHHUIO
K OKpY)XaroImiei cpene, COOCTBEHHOMY 3/I0POBBI0, 000CHOBAaHHE U COOJIOICHUE Mep TTPO(PHIIaKTHKY 3a001€BaHUA.

B cucreme cpennero o6mero oopazoBanus «bruonorusy, nzydaemasi Ha 6a30BOM YpOBHE, SIBIISICTCS 00s13aTEIbHBIM YIEOHBIM MPEIMETOM,
BXOJIALIUM B COCTaB IpeaMeTHOU o0nactu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

Jlia u3yuenus: Ouosiorud Ha 06a30BOM ypOBHE cpenHero odmiero oOpasoBanus otBoautcsa 68 yacos: B 10 kmacce — 34 yaca (1 vac B
Heneno), B 11 kimacce — 34 vaca (1 gac B Heneno).

MecTto yyeOHoro npeamera «buosiorus» B yueOHOM IL/1aHe



B cootBercTBuU ¢ yueOHBIM miaHOM MAQOY COILI Nel0, o6miee unciio yueOHbIX yacoB 3a 1o B 10 knacce 34 u (1 4 B Heneno),
yUeOHHK «buonorus» st 10 kinacca (mox pen. B. B. [laceunuka) s o01mieo0pa3oBaTenbHbIX OPraHu3auid B JJIGKTPOHHOM BUJIC 1
«buonorus. ba3oseiii u yriyonennsiii ypoan» W.b. Aragonosa, B.W. CuBormnazos, M.: [Ipoda, 2020.

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 BUOJIOTUN HA BA3OBOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Cornacho ®I'OC COO, ycraHaBiuBalTCs TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOY4YaIOUIUMUCS IPOTpaMM CpPEIHEro OOIIero
O6pa3OBaHI/I$II JIMYHOCTHBIM, METAIIPEAMCTHBIM U MPEAMCTHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpyKkType JIMYHOCTHBIX pPE3yJIbTaTOB OCBOCHUS NpeaMera «buosorus» BbIIEIEHBI CIEAYIOIIHE COCTABIISIONINE: OCO3HAHUE
00yYaroIUMHUCS POCCHUICKON TI'PaXKTaHCKOW HACHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO, CaAMOCTOSTEILHOCTH M CaMOOIPEICIICHHIO,
HAJIMYMEe MOTHBAIMA K OOYYCHHMIO OMOJIOTHH, IC/ICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHHH JHUYHOCTH HA OCHOBE KJIFOUEBBIX
[IEHHOCTEW U MCTOPUYECKUX TPATWIIMK Pa3BUTHS OMOJIOTHYECKOTO 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH OOYJAIOIIMXCS PYKOBOJICTBOBATHCS B
CBOEH JIEATETLHOCTH IICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, TPUCYIIUMH CUCTEME OHOJIOTHYECKOro 00pa3oBaHMsl, HATMYUE KOJOTHYECKOTO
[IPaBOCO3HAHUS, CITIOCOOHOCTH CTaBUTH LM U CTPOUTH KU3HEHHBIC IIJIaHbIL.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHMS IMpeamMeTa «BHOJOrUsS» JOCTHralOTCsS B CAWHCTBE YU4E€OHOH M BOCIHUTATEIBHOMN IEATCILHOCTH B
COOTBETCTBUU C TPATULIMOHHBIMH POCCHMCKUMHU COIMOKYIBTYPHBIMU, HCTOPHYECCKUMHU U TyXOBHO-HPABCTBCHHBIMH IIEHHOCTSMH, IPUHATHIMU
B 00IIEeCTBE MpaBHIaMU M HOPMaMHU MOBEACHHUS U CIIOCOOCTBYIOT IPOIECCaM CaMOIO3HAHMS, CAMOBOCIIMTAHUSA M CAMOPA3BHUTHS, Pa3BUTHS
BHYTPCHHEH MO3UIMHU JTUYHOCTH, MATPHOTH3MA, YBAKCHUS K 3aKOHY U MPABOMOPSIKY, YSJIOBEKY TPyJda U CTApIIEMy MMOKOJICHHUIO, B3aHMHOTO
yBaXECHUSI, OEPEIKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACJICHMIO U TPAJUIMSIM MHOTOHAIMOHAIBLHOTO Hapoa Poccuiickoit deneparuu, npupoe
U OKpY’KaroIei cpee.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHs y4eOHOTO mpeamera «BHOJIOrHs» JODKHBI OTPakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYArOIIHXCS
PYKOBOJICTBOBAThCSI CHOPMUPOBAHHOW BHYTPEHHEW MO3MIIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX OPHCHTAIIM, TMO3UTHBHBIX BHYTPEHHUX
yOSXKICHHI, COOTBETCTBYIONIUX TPAIUIIMOHHBIM IIEHHOCTSM POCCHUCKOTO OOIIECTBA, PACIIMPEHUE )KU3HEHHOTO OTIBITA U OIBITA JCATEIIbHOCTH
B IIPOIIECCE PeaTn3allii OCHOBHBIX HAIIPABIICHHUI BOCIIUTATEIBHOM JIEITEILHOCTH, B TOM YHCIIC B YaCTH:

1) rpanaHCcKOro BOCIMTAHUS:
c(OPMHUPOBAHHOCTh TPAXKTAHCKOH MO3UITNK 00yJaIOIIEerocs KaKk akTHBHOTO M OTBETCTBEHHOTO YICHA POCCUHCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBaXKEHUE 3aKOHA U MPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU JEATEILHOCTH MIPH CO3/IaHUU YUCOHBIX MIPOCKTOB, PEIICHUN YIeOHBIX U IMO3HABATEIBHBIX 33]1a4,
BBITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPENEIATh COOCTBEHHYIO MTO3UIIMIO IO OTHOIICHUIO K SBJICHUSAM COBPEMEHHOM KH3HU U OOBSCHATH €€;

YMEHHE YYHTHIBATH B CBOMX JCUCTBHSIX HEOOXOTUMOCTh KOHCTPYKTHBHOTO B3aWMOJCWUCTBUS JIFOACH C PAa3HBIMH YOCKICHUSIMH,
KYJIbTYPHBIMU LIEHHOCTSIMU U COITMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IMPOIIECCE COBMECTHOTO BBITIOJIHEHMS] YYE€OHBIX, IMO3HABATEIBHBIX M HCCJIEAOBATEIIBCKUX 3ajad,
YBaXUTEIHLHOTO OTHOIIIEHUSI K MHEHUIO OTIIOHEHTOB MPU 00CY>KI€HUH CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJOHTEPCKON JEATEITHLHOCTH;

2) NnaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKON TpakJIaHCKOW HIEHTUYHOCTH, MATPHOTHU3MA, YBAKEHHS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH
nepen PonuHoi, ropnoctu 3a cBo Kpail, CBOI0 PoiMHYy, CBOIl SI3bIK U KYJIBTYPY, NPOIUIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOIICHHWE K MPUPOJHOMY HACIEAUI0O W TAaMATHHUKAM TPHPOJIBI, JOCTHXEHUsM Poccuum B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX, TPYIE;

CIOCOOHOCTH OLIEHMBATH BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH, TOHUMAaHUS 3HaUY€HUsI OMOJIOTHH B IO3HAHUU
3aKOHOB MPHUPO/IbL, B dKU3HU YEJIOBEKa U COBPEMEHHOT0 OOIIECTBa;

ujeiHast yoexaEHHOCTh, TOTOBHOCTb K CIIY>KE€HUIO U 3aiuTe OTeyecTBa, OTBETCTBEHHOCTD 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC DEUICHHS, OPUEHTUPYICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYUBOTO OyAyILIEero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJMTEIISAM, CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMENHON JKM3HU B
COOTBETCTBUU C TPAAULUIMHU HapoJoB Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPUYECTBA, CIOPTa, TPyZa, OOIIECTBEHHBIX
OTHOIIICHUM;

MMOHMMAaHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B PAa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MPOSBIISITh KAYECTBA TBOPUECKOU TIMYHOCTH;

5) ¢pu3uveckoro BocnuTaHus, (OPMHUPOBAHUSA KYJIbTYPHI 310POBbSI M IMOLMOHAIBHOI0 0JIATOIIOIYy YN :



MOHMMaHHUE ¥ pealn3anus 30pOoBOro u 6e30macHoro o0pasa KU3HHU (30pOBOE MUTAHUE, COOMIOACHNE THTUEHUYECKHUX MTPABHII U HOPM,
cOamaHCHPOBAHHBIA PEKUM 3aHATHH W OTIbIXa, PEeryiaspHas (u3MYeckas aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIEHHUS K COOCTBEHHOMY (PM3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [IEHHOCTU TMPABUJ WHIAMBUYATbHOTO U KOJJIEKTUBHOTO O€30MAaCHOIO MOBEICHUS B CUTYALUSIX, YTPOXKAIOUIUX 370POBBIO U
JKU3HU JIIOACH;

OCO3HAHWE TIOCIICACTBHIA U HEMPUATHS BPEAHBIX MMPUBBIUCK (YIOTPEOIICHUS ATKOTO0JISI, HAPKOTHUKOB, KypEHHS);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepcTBa, TPYAOIO0HE;

TOTOBHOCTH K aKTUBHOM JIEATEILHOCTH TEXHOJOTUYECKON U COIMAIBLHON HAMPABICHHOCTH, CIOCOOHOCTh HHUIIMMPOBATH, TUIAHUPOBATH U
CaMOCTOSITEJILHO BBHITIOJHITH TAKYIO JACSITEIHHOCTD;

MHTEpEC K pazIu4HbIM cdepaM MpodeccunoHalbHON NeATeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiiei mpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MIPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKH 11e71eco000pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOYHHKY )KM3HU Ha 3eMIle, OCHOBE €€ CYILECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKOM KYNbTYpbl: NPUOOPETEHHE OIbITa IUIAHUPOBAHUS TOCTYNKOB M OLEHKHM HMX BO3MOXHBIX
MOCJIEICTBUH ISl OKPYXKAIOIIEH CPEIbl;

OCO3HAaHHKE TJI00aIbHOTO XapaKTepa SKOJIOrHUYECKUX MPOOJIeM U IMyTeH UX pelIeHHUs,;

CIOCOOHOCTh HCIIOJIb30BaTh NMpUOOpeTaeMble NpU H3YyYEHHH OHOJOTHMM 3HAaHWS M YMEHHUS IMPU PELIeHUH MpoOsieM, CBSI3aHHBIX C
paloHaIbHBIM IPUPOJONOJb30BaHHEM (COONMIOIEHUE MpaBWi IMOBEACHUS B MPUPOJE, HANPaBICHHBIX HA COXpaHEHHE paBHOBECHUS B
IKOCHUCTEMaX, OXpaHy BHJIOB, SKOCHUCTEM, Orocdephl);

aKTUBHOE HENpUATUE ACUCTBUN, MPUHOCIIIMX BpPEN OKpYXKarollled MPUPOAHON cpele, YMEHHE MPOTHO3UPOBATH HEOIAronpHUsTHHIE
9KOJIOTMYECKHE MOCIEACTBYS MPEANPUHUMAEMbIX IEHCTBUI U PEAOTBPAILATh UX;

HaJIMYUE Pa3BUTOTO IKOJIOTUYECKOTO MBIIIJICHUS, YKOJIOTHUECKON KYIbTYpPhI, OIBITA ACSITEIbHOCTH IKOJOTHMUYECKON HAIpaBIEHHOCTH,
YMEHHSI PYKOBOJICTBOBATHCS UMU B MO3HABATEIbHON, KOMMYHUKATUBHON U COIMANIBHON MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU
JEeSITeNbHOCTH SKOJIOTHYECKON HApaBICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUsSI HAYKH U OOIIECTBEHHON MPaKTHKH,
OCHOBAaHHOTO Ha UAJIOTe KYIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJUKYIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SA3bIKOBOW M YUTATENIbCKOM KYJIBTYPbI KaK CPEJICTBA B3aUMOJICHCTBUS MEKTy JIFOJIbMH U TIO3HAHUSI MUPA;



MOHUMaHHUe crenu(uKr OMOIOTUN KaK HayKH, OCO3HaHUS €€ poiH B (POPMUPOBAHMM PALMOHATIBHOTO HAYYHOT'O MBIIUICHHS, CO3IaHUH
LIEJIOCTHOTO TPEJICTABIEHUsT 00 OKpYyXKalolleM MHUpE KakK O €AMHCTBE IPHUPOJAbI, 4ejIoBeKa U OOIIecTBa, B IO3HAHUU IPUPOJIHBIX
3aKOHOMEPHOCTEH U pPelIeHNnH Ipo0OeM COXpaHEHUs IPUPOIHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH YIS COBPEMEHHOH IMBHIIU3AIMH: 00eCIIEUeHs] HOBOTO YPOBHS Pa3BUTHSI MEAULIMHBI, CO3/IaHHE
MEPCIIEKTUBHBIX OMOTEXHOJIOTUM, CIIOCOOHBIX PEIIaTh PECYPCHBIE MPOOJIEMbI pa3BUTHS YEJIOBEUECTBA, MIOMCKA IMYTEH BBIXOJA U3 I100aTbHBIX
9KOJIOTMYECKUX MpoOseM U obecrieueHusl Nepexosia K yCTOMYMBOMY pPa3BUTHIO, PAllMOHAIBHOMY HCIOJb30BAaHUIO INPUPOJIHBIX PECYPCOB U
(hopMHUPOBaHMIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyYEHUU OHOJOTMYECKMX 3HAHUM B 1EIAX TMOBBIIIEHHUS OOIIel KyIbTypbl, €CTECTBEHHO-HAY4YHOM
IPaMOTHOCTH, KaK COCTaBHOM 4acTu (yHKIIMOHAJIBHOW IPaMOTHOCTH 00y4aromuxcs, popMUpyeMOil TpH U3y4eHUH OUOJIOTHH;

MMOHUMAaHHE CYIIHOCTH METOJOB MO3HAHUS, HCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOIb30BaTh MOJIYy4aeMble 3HAHUS
JUIS aHAJIM3a U OOBSICHEHUS SIBJIEHUH OKPY’KAIOLIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHU, yMEHHE JIe1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX (PAKTOB M UMEIOLIUXCS JaHHBIX C LEIbI0 TOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCThH CaMOCTOSITENILHO MCIIOJIb30BaTh OMOJIOrMYECKUE 3HAHUS [T PEIICHUs TPOOJIEM B PEaIbHBIX )KMU3HEHHBIX CUTYaIUAX;

OCO3HAHME IIEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTb OCYIIECTBJISATh MPOEKTHYIO U HCCIENOBATENbCKYIO JIESTEIbHOCTh
WHAWBUIYAJIBHO U B IPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMNpPEphIBHOMY OOpa30oBaHMIO M CaMOOOpa30BaHMIO, K AKTHMBHOMY IIOJIyYEHHMIO HOBBIX 3HAaHUH IO
OMOJIOTUU B COOTBETCTBHUHU C JKU3HEHHBIMH MOTPEOHOCTAMM.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ylibTaThl OCBOCHHS yueOHOro npeaMera «bronorusy BKIIOUYAIOT: 3HAYUMBIE Ui (POPMUPOBAHUSI MUPOBO33PEHUS
oOyuaronuxcs MeXIUCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHAayYHble MOHSATHS, OTpaXkarollue IeIOCTHOCTh HAYYHOM KapTHHBI MHpa U
crenuguKy METOJIOB MO3HAHUS, MCIOIb3yeMbIX B €CTECTBEHHBIX Haykax (BELIECTBO, SHEpPTUs, SBICHHE, MPOIlecC, CUCTEMa, HAyYHBIH (aKT,
MIPUHIINI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, UCCIENOBaHKe, HAOMIOCHIE, U3MEPEHUE, FIKCIIEPUMEHT U JAPYruX), YHUBEPCAIbHBIC
yueOHbIe AeiicTBUs (IT03HABATENbHBIE, KOMMYHUKATUBHBIC, PETYISTUBHBIE), 0OecneunBaonre GopMupoBanrue GyHKIIHOHATBHOU IPaMOTHOCTH
U COUMATbHON KOMIIETEHIMH OOy4alomMXcs, CHOCOOHOCTh OOYyYalomIMXCs  HCIOJIb30BaTh  OCBOCHHBIE  MEXAUCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS 1 YHUBEPCaJIbHbIC yueOHbIE ACUCTBUS B MO3HABATEIHLHON M COIUAIBHON MPaKTUKE.

MertanpeaMeTHble pe3ynbTaThl OCBOSHHSI TPOIPaMMBbI CpeTHEro 0011ero 00pa3oBaHus JI0JIKHbBI OTPAXKATh!

OBJajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1IeHCTBUSIMM:

1) 6a3oBble JIOrMYecKHe AeHCTBHSA:

CaMOCTOSTENIbHO (POPMYIMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;



WCI0JIb30BaTh NIPH OCBOCHUU 3HAHWH MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHAIM3a, CUHTE3a, CPaBHEHMS, Kiaccu(ukanuu, o000IeHMS),
PacKpBIBaTh CMBICIT OMOJIOTHYECKHUX MOHSATHH (BBIACTATH UX XapaKTepHbIe IPU3HAKU, YCTAHABIMBATD CBS3H C IPYTUMU HOHATHIMH);

ONpCACIIAThL LCIIN ACATCIIBHOCTU, 3aaBasd IapaMETpbl WM KPUTCPHUHU HX HOOCTHIKCHHA, COOTHOCUTHL PE3YIbTAaThbl ACATCIBHOCTHU C
II0OCTAaBJICHHBIMMU LICJISIMHU,

MCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS 17151 OOBSICHEHUS (PaKTOB U SIBICHHUH KUBOW IPUPOJIBI;

CTPOUTL JIOTUYCCKUC PaACCYXKIACHUA (I/IHIIYKTI/IBHI)IG, ACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), BBIABJISITE 3aKOHOMCPHOCTU W IPOTHUBOPCUUS B
paccMaTpruBaACMBIX ABJICHUAX, q)OpMYJ'II/IpOBaTI) BBIBO/IbI Y 3aKJIFOUYCHU S,

MNPUMCHATE CXCMHO-MOJCJIBHBIC CPCACTBA I MPEACTABICHUSA CYIICCTBCHHBIX CBSI3€ M OTHOIICHWU B Hn3ydyaCMbIX OMOJIOTHYECKUX
O6’B€KT&X, a TaKXKeE HpOTI/IBOpe‘-II/Iﬁ PAa3HOTO poJia, BBIABJIICHHBIX B PA3JIMYHBIX HHq)OpMaHHOHHBIX HCTOYHHKAX,

pa3pabaThIBaTh TJIaH pelieHus MPoOIeMbl ¢ YUETOM aHaTU3a UMEIOIINXCS MaTepUaIbHBIX 1 HEMaTepUAJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBLI B ACATCIIBHOCTD, OLICHUBATHL COOTBETCTBUC PE3YIIBTATOB LEIAM, OLICHUBATh PUCKU HOCHG}ICTBI/Iﬁ ACATCIBbHOCTH,

KOOPAWHHUPOBATH U BBIMIOJIHATH pa60Ty B YCIIOBUSX p€aJIbHOT'O, BUPTYAJIBHOI'O U KOM6I/IHI/Ip0BaHHOFO BSaI/IMOJIeI\/'ICTBI/IH;

pa3BUBaTh KPCATHUBHOC MBIIIIJICHUEC IIPU PCIICHWHN )XKU3HCHHBIX r[po6neM.

2) 6a3oBbIe HCCIeA0BATEIBLCKHE NeiiCTBUS:

BJIAJCTh HAaBBIKAMH Y4eOHO-MCCIEJOBATEIbCKOM M IMPOEKTHOW AEATENBHOCTH, HABBIKAMHU pa3pelIeHUs] MpoOJeM, CIIOCOOHOCTBIO H
TOTOBHOCTBIO K CAMOCTOSTEIIFHOMY ITOMCKY METO/IOB PEIICHNS TPAKTHUECKHUX 3a]a4, TPUMEHEHHIO PA3JIMYHBIX METOIOB O3HAHHMS;

UCTIOJIB30BATh PA3IMYHbIC BUIBI ICSATEIHHOCTH TI0 TOIYYSHUIO HOBOTO 3HAHUSI, €r0 HHTEPIPETAINH, IIPeoOpPa30BaHUIO U IPUMEHEHHIO B
y4eOHBIX CHUTYalUsIX, B TOM YHCIIC TIPH CO3JaHNH y4eOHBIX M COIIMATBHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBII TUI MBIIJICHNS, BIaeTh HAYYHON TEPMUHOJIOTHEH, KIIIOUEBBIMHU IMTOHATHUSIMU ¥ METO/IaMH;

CTaBUTH U POPMYITHPOBATh COOCTBEHHBIE 33a7a4H B 00Pa30BaTEIbHOM AEATEIBHOCTH U KU3HEHHBIX CUTYaIIHsAX;

BBISIBIISITh TIPHYMHHO-CIICJICTBEHHBIC CBS3M M aKTyalM3WPOBATh 33/a4y, BBIJBHIaTh THIOTE3y €€ PEIHICHUs, HaXOAUTh apryMEHTHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHHM, 33/1aBaTh apaMEeTPhl M KPUTEPUU PELICHNUS;

aHAIM3UPOBATh IOJYYEHHBIC B XOJAE PELICHUS 33/1a4d PE3YJbTaThl, KPUTUYECKH OIEHHBATH MX IOCTOBEPHOCTH, MPOTHO3MPOBATH
U3MEHEHHUE B HOBBIX YCIOBUSX;

J1aBaTh OIICHKY HOBBIM CHTYaIlHsIM, OLICHUBATh IPUOOPETEHHBII OTIBIT;

OCYIIECTBIISATH LIEJICHANIPABICHHBIN OUCK IEPEHOCA CPEIICTB U CIIOCOOOB EHUCTBHS B MPO(ECCHOHAIBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEIESATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUT'aTh HOBBIE MJIEH, TMpeliaraTb OPUTMHANbHbIE TIOAXOJbl M PpEIICHUs, CTaBUTh MpOOJIEeMbl M 3aJauyd, JOIyCKarolue
aJIbTepPHATHBHbIC PEILICHUSL.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCSI B PAa3IMYHBIX HCTOYHMKAX HHGOpManuu (TEKCTe y4eOHOro TOCOOMs, HAay4yHO-TIOMYJISIPHON JHTEparype,
OMOJIOTUYECKUX CIIOBAPSAX U CIPAaBOUYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHaIM3UpOBaTh HHPOPMALIUIO PA3INYHBIX BUJOB U
¢dbopM mpeacTaBIeHUs, KPUTHUECKH OIIEHUBATH €€ JOCTOBEPHOCTh U HETIPOTUBOPEUHUBOCTD;

(bopMynHpOBaTh 3aMpPOCHl ¥ NPUMEHSTH Pa3iIMYHbIE METOJBI MPH TOUCKE U 0TOOpE OMOIOTHYECKON MH(POpPMALUHU, HEOOXOIUMOHN ISt
BBINIOJIHEHUS Y4€OHBIX 3a7a4;

npuoOpeTaTh OMNBIT HCHOJIB30BAHUS WHPOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIBTYPY AKTUBHOTO
WCI0JIb30BAHUS Pa3IMUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTHUMAabHYIO (OpMYy MpeACTaBlieHUs OHOJorudeckoi uHpopMaluu (CxXemsbl, IpaduKH, IUarpaMMBbl,
TaOJINLIbI, PUCYHKHU U APYTOE);

HCII0JIb30BAaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA IIpU padboTe ¢ Orosornyeckon nHpopmanueil: IpUMEHITh XUMUYECKHe, GU3NIECKHe
U MaTeMaTH4eCcKHe 3HaKU U CUMBOJIBL, (opMyIibl, abOpeBHaTypy, HOMEHKJIATYpy, UCIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO -CUMBOJNYECKHE
CpeICTBa HArJISAHOCTH;

BJIaJIETh HaBBIKAMU PACIIO3HABAHUS U 3alIUTHI MHQOpMaLUK, HTHPOPMAITMOHHON 0€30MacHOCTH JIMYHOCTH.

OgBiajeHHe YHMBePCAJIbHBIMH KOMMYHMKATUBHBIMH el CTBUSIMU:

1) obmenne:

OCYIIECTBIIATh KOMMYHHUKALIUU BO BCEX cepax *KHU3HHU, aKTUBHO y4acTBOBATH B JMAJIOr€ MJIM JUCKYCCHM IO CYIIECTBY 0OCYXIaeMOM
TeMbl (YMEHHUE 3a/laBaThb BOIPOCHI, BBICKA3bIBATh CYXJEHUS OTHOCHUTEIIBHO BBINOJIHEHMs IpeJlaraéMod 3aladyd, YYUThIBAaTh HUHTEPECHl U
COIJIACOBAHHOCTD MO3ULUHI IPYTUX YYaCTHUKOB JAUAIOra WIH AUCKYCCUN);

pacro3HaBaTh HeBepOajdbHBIE CPEACTBA OOILIEHHWsS, IOHUMAaTh 3HAUEHHE COLUAIbHBIX 3HAKOB, IPEANOCHUIOK BO3HUKHOBEHHUS
KOH(QUIMKTHBIX CUTYyalllil, yME€Th CMSr4aTh KOH(IUKTBI U BECTH I1€PETOBOPBI;

BJIAJIeTh Pa3jIMYHBIMU CIIOCOOaMM OOIIEHUS M B3aMMOACHUCTBUS, NMOHMMAaTh HAMEPEHUs APYIHX JIIOJCH, MPOSBIATH YBaKUTEIBHOE
OTHOILIEHHE K COOECEHUKY U B KOPPEKTHOH opme (POpMyIHpOBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO U JJOTMYHO U3JIaraTb CBO TOYKY 3PEHUS C HUCHOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1esSITeIbHOCTD:

IOHMMaThb M HCIOJb30BaTh IPEUMYIIECTBA KOMAaHIHOM W HHAMBUAYaJBbHOW pabOThl NMpU pEHIEHUH OHUOJIOTUYECKOH mpoOseMsl,
000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHHS I'PYNIIOBBIX (POPM B3aUMOJICHCTBHS IPU PELIEHUH YueOHO! 3a1auH;

BBIOMPATh TEMAaTUKY U METO/Ibl COBMECTHBIX JEMCTBUI C y4ETOM OOIIMX HHTEPECOB U BOZMOYKHOCTEH KaXKJ0r0 4JeHa KOJIJIEKTHUBA;

IIPUHUMATh L€ COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH NEHCTBUS IO €€ NOCTUIKEHHIO: COCTABIIATH IUIAaH
JeWCTBUH, paclpeeNnaTh PoJid ¢ y4€TOM MHEHUH YYaCTHUKOB, 0OCYX/J1aTh pPe3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KAYECTBO CBOET0 BKJIAJa U KaXJI0T0 yYaCTHHKA KOMaH bl B OOIIMI pe3yabTaT Mo pa3pabOTaHHBIM KpUTEPHUSIM;

IIpeiaraTb HOBbIE IPOEKTHI, OLICHUBATh UJEU C NTO3ULIMN HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;



OCYIIECTBIISITh MO3UTUBHOE CTPATETHYECKOE IOBEACHUE B PAa3IMYHBIX CHTYalUsX, MPOSBISATH TBOPYECTBO M BOOOpakeHHE, OBITH
WHUIUATUBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMHU PEryJIATUBHBIMU AeHCTBUAMMU:

1) camoopranu3amnus:

WCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JIJISl BBISIBJICHUS MTPOOJIEM U UX PEIICHUS B )KU3HEHHBIX M YY€OHBIX CUTYaIUX;

BBIOMpATh HA OCHOBE OMOJIOTHUYECKMX 3HAHUH II€JIeBbIE W CMBICIIOBBIC YCTAHOBKH B CBOUX JICHCTBHAX M TOCTYIKAaX IO OTHOIICHHIO K
YKUBO NMPUPOJE, CBOEMY 3J0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISIThH I03HABATENBHYIO JI€ATENbHOCTD, BBISIBIATH IPOOJIEMbI, CTaBUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a0a4U
B 00pa30BaTENIbHOMN AEATEIBHOCTU U )KU3HEHHBIX CUTYaIUIX;

CaMOCTOSITEJIBHO COCTaBJIATh IIJIaH pEUIeHUS NpoOsieMbl C YYETOM MMEIOIIUXCS PECcypcoB, COOCTBEHHBIX BO3MOYKHOCTEH W
MPEITOYTEHHUI;

JaBaTh OIEHKY HOBBIM CUTYaIIHSIM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (OPMUPOBAHMIO U TPOSIBICHUIO IIMPOKOM SPyAMIMH B Pa3HBIX OOJACTSIX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOMU
00pa3zoBaTeNbHBIN U KYyJbTYPHBIA YPOBCHD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISM;

BIIaIETh HaBBIKAMHU [TO3HABATEIbHON pedUIeKCHH KaK OCO3HAHMSI COBEPILIAEMBIX ACHCTBUI U MBICIUTEIbHBIX MPOIECCOB, X PE3YJIbTATOB
Y OCHOBaHUH, UCTIOJIb30BaTh MPUEMBI Pe(IIEKCHUU AJIsi OIICHKU CUTYalluH, BIOOpA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIIU3€ PE3yIbTaTOB JAESITENbHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OLINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIMH IPYTOrO YeIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI



[Ipenmernsie pe3ynbraThl ocBoeHus nporpamMMel COO mo Ouonoruu Ha 6a30BOM YpOBHE BKIIIOYAIOT cnenuduyeckue s ydyeOHOTO
npeaMera «buonorusy) HaydHble 3HAHUS, YMEHHUS M CIOCOOBI AEWCTBUN IO OCBOEHHIO, MHTEPIIPETALMU U MPEOOPAa30BAHUIO 3HAHWUM, BUbI
NESITEIbHOCTH 110 NOJYYEHHIO HOBOI'O 3HaHMSI M MIPUMEHEHUIO 3HAHUI B Pa3/IMUYHbIX YUEOHBIX CUTYalUSX, a TAKKE B PEAIbHBIX KHU3HEHHBIX
CUTYalUsX, CBA3aHHBIX ¢ OMoJiorueil. B mporpamme npeaMeTHble pe3yabTaThl IPEACTaBICHbI 10 ToJaM 00ydeHHUS.

[IpenmeTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeameta «buonorus» ¢ 10 knacce NOIKHBI OTpaXaTh:

C(OPMHUPOBAHHOCTh 3HAHWH O MECT€ M pOJM OHOJOTHH B CHCTEME HAyYHOTO 3HAHUS E€CTECTBEHHBIX HAyK, B (OPMHUPOBAHUH
COBPEMEHHOM €CTEeCTBEHHO-HAayYHOW KapTHUHBI MUpPAa U HAYYHOT'O MHUPOBO33PEHHUS, O BKJIAJE POCCUNCKUX U 3apyOekHBIX YUEHBIX-OHOJIOTOB B
pa3BuTHE OMOJIOTUH, PYHKIIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKa /ISl peLIeHUsI dKU3HEHHBIX 3aj1ay;

YMEHHE PacKpbIBaTh COJEp>KaHUE OMOJOTMYECKHX TEPMUHOB U TOHSATUM: KU3Hb, KJIE€TKa, OpraHu3M, MeTabonn3Mm (0OMEH BELeCTB U
MpeBpaIleHUe SHEPIrHH), TOMEOCTa3 (caMOperynisius), YpOBHEBas OpraHU3AIMs >KUBBIX CHUCTEM, CaMOBOCIPOM3BEICHUE (PErpoIyKITus),
HACJIEICTBEHHOCTb, N3MEHYUBOCTb, POCT U PA3BUTHUE;

yYMEHHE H3Jlararb OMOJOrHYecKhe TeopuH (KJIETO4Has, XpOMOCOMHas, MyTallMOHHAsl, IIEHTpalbHasl JOorMa MOJIEKYJISIpHO OuoJyorun),
3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 LeHTpax MHOrooOpasusi U MPOUCXOXKICHUS KyabTypHbIX pacteHuit H. U.
BaswuiioBa), onpenenaTh rpaHulbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHE BJaJleTh METOJaMU HAy4YHOTO IO3HaHUS B OWOJIOTUH: HAONIOJIEHUE W ONHMCAHUE KUBBIX CHUCTEM, IPOILIECCOB U SIBICHHIA,
OpraHu3anus U IpOBEJCHHE OHUOJIOTMYECKOTO SKCIEPUMEHTA, BBIJBIKEHUE THIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIETyeMbIMU
BEJTMYMHAMHU, OOBSICHEHUE IMOJYYEHHBIX PE3yJIbTaTOB, UCHOJIB30BAHHBIX HAYYHBIX MOHSATHM, TEOPHH M 3aKOHOB, YMEHHUE JIelaTh BHIBOJBI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYHIECTBEHHBbIE IPU3HAKA BHPYCOB, KIETOK MPOKAPUOT M JYKAPUOT, OJHOKJIETOUHBIX M MHOTOKJIETOYHBIX
OpraHu3MOB, 0COOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U MPEBPALIECHUS JHEPTHH B KJI€TKe, (JOTOCHHTE3a, MJIACTUYECKOTO U SHEPTE€TUYECKOT O
oOMeHa, XeMOCHHTE3a, MUT03a, Mel03a, OIJIOJJOTBOPEHHUSI, PAa3MHOKEHUS, HHIUBUYaTbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3);

YMEHHE MPUMEHATH IOJY4YEeHHbIE 3HaHUS ISl OOBSICHEHHUS OWOJOTMYECKUX MPOLECCOB M SBJICHUM, JUISI MPUHATUS MPAKTUYECKHX
pelIeHui B MOBCEIHEBHOM XU3HU C LENbI0 oOecreueHus: 0€30MacHOCTH CBOETO 3/I0POBbS M 370POBbS OKPYKAIOIIUX JIIOJCH, COOMIOICHUS
HOPM TPaMOTHOTO MOBEJCHHS B OKpY)Karollled MPHUPOJHON cpene, MOHUMAaHUE HEOOXOJIMMOCTH UCIOJIB30BAHUS TOCTIKEHUN COBPEMEHHOMN
OMOJIOTHH U OMOTEXHOJIOTHI JUIsl pAallMOHATIFHOTO MPUPOI0TIONIE30BAHUS;

YMEHHE peliaTh dJIeMEHTapHbIC TeHETUYECKUE 33a/]aud Ha MOHO- U TUTHOPHUIHOE CKPEIIMBAaHKE, CLIETUICHHOE HACIEI0OBAaHUE, COCTABIIATh
CXEMbl MOHOTHOPHIHOTO CKPEUIUBAHUS IS MPeCKa3aHusl HACIEIOBAaHK MPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJHATh J1a0OpaTOpHble U TpakTHYecKHe paboThl, coONMOaTh MpaBwia IMpU padoTe ¢ y4eOHBIM U J1abopaTOpHBIM
obopynoBaHueM;



YMEHHE KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATh MH(POPMAIIUIO OMOJOTHYECKOTO COACPIKAHUS, BKIIOYAIOIIYIO IICEBIOHAYYHBIC
3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CPEICTBA MAacCOBOM MH(OPMAIIMH, HAYIHO-TIOMYJISIPHBIE MAaTEPHAIIbI), STUYECKUE ACTIEKThI COBPEMEHHBIX
HCCJICIOBAHNUM B OMOJIOTUN, MEIUIIMHE, OMOTECXHOJIOTHY,

YMEHHE CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBICE M YCTHBIE COOOMICHHWs, 0000mas OHOJIOTHYECKYI0 HH(OPMAIUI0 U3 HECKOJIBKUX
HMCTOYHUKOB, TPAMOTHO HCITOJIB30BaTh MOHSITHIHBIN armapaTr OHOJIOTHH.

[IpenMeTHBIC pe3yabTaThl OCBOCHHS y4eOHOTO TIpeameTa «buonorus» ¢ 11 Kiacce TOTKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHWH O MECTe M POJH OWOJIOTMM B CHCTEME HAYYHOTO 3HAHHS ECTECTBCHHBIX HAyK, B (OPMUPOBAHUU
COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOT'O MHUPOBO33PEHHUS, O BKIIAJC POCCHUCKHUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOTHH, (PYHKITMOHATEHOM IPaMOTHOCTH YeJIOBEKa JIJIS PEIICHHSI )KU3HCHHBIX 3a]1a4;

YMEHHE PaCKPBIBaTh COJCpPKAHUE OMOJIOTHYECKUX TEPMUHOB M TIOHSATHUN: BHJ, TOMYJISAIUSA, TCHOMOHI, IBOJIIONUS, TBUKYIIHE CHIIBI
(bakTOpBI) HSBOJIONMH, MPHUCITOCOOIEHHOCTh OPraHU3MOB, BHJI000pa30BaHHUE, OHKOJOTHYECKHE (PAKTOPHI, IKOCUCTEMA, IMPOJIYIICHTHI,
KOHCYMEHTBI, PeyIICHTHI, 11NN MUTAaHUs, YKOJOTHYECKas TupamMuaa, OuoreomneHos, onocdepa;

YMEHHE W3J1araTth OHOJIOTHYeCKHe Teopuu (BONrOIMOHHAas Teopus Y. JlapBWHA, CHHTETHYECKAs TEOPUS DSBOJIIOIMH), 3aKOHBI H
3aKoHOMEpHOCTH (3apojsimieBoro cxoacTBa K. M. bapa, yepenoBanust rmaBHbIX HampaBieHui u myteit sBomtonuu A. H. CeBepiioBa, yaeHus o
6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULIbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yMEHHE BJaJeTh METOJaMU HAy4YHOTO TMO3HAaHUS B OWOJIOTWU: HAONIONEHHE M OIMCAHUE JKUBBIX CHCTEM, IMPOLECCOB M SBICHUH,
OpraHu3ainus U NpPOBEJCHHE OHUOJIOTMYECKOTO SKCIEPHUMEHTA, BBIJBIKEHUE THIOTE3bl, BBISBICEHHE 3aBHCHUMOCTH MEXKIY HCCIEAyEeMbIMU
BEJTMYMHAMHU, OOBSICHEHUE IMOJYYEHHBIX PE3yJIbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHSATHM, TEOPHHA M 3aKOHOB, YMEHHUE JeNlaTh BBIBOJbI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJICISTh CYIIECTBEHHbIC MPU3HAKU CTPOCHHS OMOJIOTMYECKUX OOBEKTOB: BUAOB, MOIYIALMHA, MPOTYLHEHTOB, KOHCYMEHTOB,
peAyleHTOB, OHOreoleHO30B W HIKOCHCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHOM W3MEHYMBOCTH, ECTECTBEHHOTO o0TOOpa,
BHUJI000pa30BaHUs, MPHUCIOCOOICHHOCTH OPraHU3MOB, JEUCTBUS SKOJIOTMUECKHUX (PAKTOPOB Ha OpPraHU3MbI, MEpPEeHOCa BEIIECTB M IOTOKa
SHEPruM B IKOCHCTEMAaX, aHTPOIOTCHHBIX U3MEHEHUH B SKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB U OMOT€OXUMUYECKUX ITUKIOB
B Onocdepe;

YMEHHE MPUMEHATH IOJYUYEHHBIE 3HAHUS JUIS OOBSICHEHHS OWOJIOTMYECKUX MPOIECCOB M SBICHUM, [UISI MPUHATUS MPAKTUYECKHX
pelIeHnl B TIOBCETHEBHOM XKU3HU C LIEIbl0 oOecreueHus: 0e30MacHOCTA CBOETO 3/I0POBbS M 3J0POBbS OKPYKAIOIIMUX JTOJEH, COOMI0ICHUS
HOPM TPaMOTHOTO TMOBEJCHHS B OKpY)KaloIlled MPUPOJHON cpene, MOHUMaHUE HEOOXOJIUMOCTH UCIOIB30BAHUS TOCTIKEHUN COBPEMEHHOM
OMOJIOTHH JIJIs1 PAllMOHATILHOTO MPUPOI0TIONB30BAHUS;

YMEHHE pEellaTh AJIeMEHTapHble OMOJOTMYECKHE 3aJaud, COCTABIATH CXEMbI TMEPEeHOCa BEIIECTB M SHEPrUU B JKocHucTeMax (Ienu
MMUTaHHKSA);



YMEHHUE BBIMOJHATh J1A00OpAaTOpHBIE M TpaKTHUeCKHe paboThl, COONIOIaTh MpaBWwiia IMpu padoTe ¢ y4eOHBIM U J1a00paTOpHBIM
obopynoBaHueMm;

YMEHHE KPUTHYECKH OIICHHWBATh M WHTEPHPETHPOBATH MH(OPMAIMIO OHOJIOTHYECKOTO COJEP)KAHMS, BKIIOYAIOUIYIO TICEBJOHAYYHBIC
3HAHUS W3 PaA3IMYHBIX HMCTOYHUKOB (CpEICTBAa MaccoBOW HH(OpMaImu, HayYHO-TIOMYJSPHBIE MaTepHalibl), PacCMaTpUBaTh TII00ATbHBIE
HKOJIOTUYECKHE TPOOIEMbI COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUIM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IMCHBMEHHBIE W YCTHBIE COOOUIeHHs, 0000IIas OHOJIOTHYECKYI0 HH()OPMALUI0 W3 HECKOJIBKUX
HMCTOYHUKOB, TPAMOTHO HCII0JIb30BaTh MOHITUHHBIN anmnapaTr OMOJIOTUH.

«Conepxkanue yueOHOT0 npeaMeTa, Kypca, TUCHUUILIMHBI (MOLYJIA)»

10 KJTIACC

Tema 1. buoJsiorust Kak Hayka.
buonorus kak Hayka. CBS3b OMOJIOTUU C OOILIECTBEHHBIMHU, TEXHUYECKUMH U IPYTMMU €CTECTBEHHBIMU HayKamu, (puimocoduei, STUKOMH,
ACTETUKOMU U TIpaBOoM. Posib Onostorun B OpMHUPOBAHUN COBPEMEHHOW HAYYHOUM KapTHHBI Mupa. CrucTteMa OMOJIOTHYECKIX HayK.

Metoapl TIO3HAHUS JKWUBOW TPHPOIBLI (HAOMIOJCHHWE, SKCIEPUMEHT, OIMCaHHWe, H3MEpeHHe, KilacCu(UKaIWs, MOACIHpPOBAaHNUE,
CTaTUCTUYECKass 00padOTKa TaHHBIX).

JdemoHcTpauuu:

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

Tabmuis! u cxembl: «MeTobl MO3HAHUS KUBON TPUPOIBD.

JlaGopaTopHble M IPaKTHYeCKUe PadoThI:

[IpakTueckas paborta Ne 1. «Vcnonp30BaHue pa3TU4HBIX METOIOB IIPU U3YUYEHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIUS.

XKusble cucteMbl (OMOCHUCTEMBI) KaK MpeaAMET U3yueHus: 0nonoruu. OTiInune 5KUBbIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBIL.

CpoiicTBa OMocucTeM U MX pazHooOpasue. YPOBHHU OpraHU3alMi OMOCHCTEM: MOJICKYISPHBIN, KIIETOYHBINA, TKAHEBBIN, OPraHU3MEHHbIH,
MOMYJSIIIHOHHO-BUI0BOM, 9KOCUCTEMHBIHN (OMOTe0lIeHOTHYECKU ), OnoC(epHBIii.

JdeMoHcTpanum:

Tabmuis! u cxembl: «OCHOBHBIE TPU3HAKY KU3HW», « Y POBHU OpraHU3AIIUH KUBOW TPUPOIBD.

O6opynosanue: Moaens Monekynsl JJHK.

Tema 3. Xumudeckuii cOCTaB U CTPOCHHE KJICTKH.



XUMHUYECKUN COCTAB KIETKU. XMUMHUYECKHUE JIEMEHTBI: MAKPO3JIEMEHTBI, MUKPOJIEMEHTHI. Bo/1a 1 MUHEPAJIbHBIE BELLIECTBA.

OyHKIMH BOIBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [lomaep:kanue ocMOTHYECKOTo OanaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHHOKHUCIOTBI — MOHOMepbl OenkoB. He3zaMeHuMble M 3aMEHMMblE AMHUHOKHUCIIOTBHI.
AMHWHOKHCIIOTHBIN COCTaB. YPOBHH CTPYKTYpPBHI O€IKOBON MOJIEKYNbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAs W YETBEPTHUYHAS CTPYKTYpa).
XUMUYECKUE CBOMCTBA ONKOB. broornueckue GyHKIMH OSIKOB.

®epmeHThl — Ononormveckue karanuzatopel. CTpoeHue (epMeHTa: aKTHBHBIA IIEHTp, cyOcTpaTHas cnenuduuHocTh. KodepMmeHTHI.
Burtamunbl. OTanuns GepMEeHTOB OT HEOPraHUYECKUX KaTaanu3aToOpOB.

VYrieBoapl: MOHOcaxapuabl (TJIOKO3a, pubo03a W JIe30KCHpHO03a), aucaxapuibl (caxaposa, JIaKTO3a) W TOJucaxapuibl (Kpaxma,
TJIMKOT€H, L1eJUII0103a). buonornueckue GyHKIIMM YIiIeBOOB.

Jlunuael: Tpurauuepuabl, Gocponunuabl, crepounsl. 'mapodunbHO-ruAPOoPOOHBIE CcBOMCTBA. bHonormueckue (YHKIUM JIUIHIOB.
CpaBHeHHE YTI€BOA0OB, OEKOB U JIMIIUJOB KaK HICTOYHUKOB 3HEPTUU.

Hyxneunosbie xucnotsl: JIHK u PHK. Hykneotuasl — MoHOMepsl HykienHOBBIX KucioT. Ctpoenune u ¢ynkuuu JJHK. Crpoenue u
¢yukuuu PHK. Buast PHK. AT®: crpoenne u gyHKIuH.

HuTonorus — Hayka o kierke. Kiierounas teopus — npumep B3auMoAeHCTBUS Hiel U (PaKTOB B HAyYHOM MO3HAHUHU. MeTo/1bl N3ydeHus
KJIETKH.

Kierka xak nienoctHas sxuBas cucrema. OOIye Mpu3HaKy KJIETOK: 3aMKHYyTas HapyxHast MemOpana, mosekyibl JIHK kak renernueckuii
amnmapar, ccTeMa CUHTe3a Oerka.

Tunsl KIETOK: 3yKapHoTHyeckas U TpokapuoTuueckas. OCOOEHHOCTH CTpOEHHUs MpoKapuoTHueckoil kietku. KiierouHnas creHka
OakTepuii. CTpoeHHE 3yKapuOTHIECKOM KIeTKH. OCHOBHBIE OTIWYHS PACTUTEILHOM, )KUBOTHOW U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHasl CTeHKa, INIMKOKanukc, ux ¢yHkiuu. [Tnasmatuueckas memOpana, e€ cBoiicTBa U
¢byukiun. [uromnasma u e€ opranouasl. OgHomeMOpannbie opranouabl kinetku: JIIC, anmapar [Nonbmxku, nuzocomsl. [lomyaBTroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHIpUHU, Tutactuabl. [IpoucxoxaeHne MutoxoHapuil u ruactun. Buasl mmactun. HememOpaHHble OpraHoMibI
KJIETKU: pUOOCOMBI, KJIIETOUHBIHM LIEHTP, LIEHTPUOJIU, PECHUYKH, KTYTUKU. DYHKIUN OPraHOUIOB KIeTKU. BriroueHus.

Snpo — perynstopHsiii LeHTp kieTku. CTpoeHue sjpa: saepHas 000JI0UKa, KapuoIia3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcHopT BELIECTB B KIETKE.

JdemMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lllneiinen, P. Bupxos, /Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. Bap.
Huarpammsl: «PacnpeneneHne XuMU4eCKUX JIEMEHTOB B HE)KMBOM NIpUpoJIey, «PacripeneneHne XuMu4eCKUX JIEMEHTOB B JKUBOU NPUPOIED.

Tabmuuer u cxemsbl: «llepmonmueckass Tabmuia XUMHUYECKUX D3JIE€MEHTOB», «CTpoeHHE MOJIEeKylbl BoAabl», «buocuHTe3 Oemkay,

«Ctpoenue Mmojekynbl Oenka», «CtpoeHue ¢epmenta», «HyknennoBbie kucnotel. JIHK», «Ctpoenne monekynsl AT®», «Ctpoenue



9YKapUOTHYECKON KIETKN», «CTpOEHUE KUBOTHOM KJIETKN», «CTpOEHHE PaCTUTEIbHOU KIETKH», «CTpOEHHE NMPOKAPUOTHUYECKON KIETKHY,
«CTpoeHue siipa KIeTKn», «YTIEBOAb, «JIumuab.

ObopynoBaHue: CBETOBOH MHMKPOCKOIN, 00OpyIOBaHUE Ul IPOBEAECHUs HAOIIOACHUM, U3MEPEHUN, SKCIIEPUMEHTOB, MUKPO IpEnapaThl
PaCTUTEbHBIX, )KUBOTHBIX U OAKTEPUAIIBHBIX KIETOK.

JlabopaTopHble U NPAKTHYEeCKUE PadoThI:

JIaGopatopHnas pabdorta Ne 1. «/3ydeHne KaTaTUTHYECKOW aKTUBHOCTH (PepPMEHTOB (HA IPUMEPE aMUIIa3bl WM KaTala3bl).
JlaboparopHas padota Ne 2. «3ydyeHne cTpoeHUs KIETOK pacTeHUH, )KUBOTHBIX U OaKTepUid 101 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax
U UX OTIMCaHHE».

Tema 4. /KuzHenesATeJIbHOCTH KIE€TKH.

OOMeH BelecTB, WIM MeTab0au3M. AcCUMMIIALUSA (TUTACTUYECKUIT OOMEH) M TUCCUMMIIIALNS (PHEPreTUYecKuii 0OMEeH) — JBE€ CTOPOHBI
€IMHOTO0 Ipolecca MeTabonu3Ma. Poib 3aKOHOB COXpaHEHUS BEIIECTB U SPHEPTUH B MOHUMaHUHU MeTaboIM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOGHBINA U reTepoTpodHbIi. Poib pepMeHTOB B 0OMEHE BEIECTB U MPEBPALEHUHN SHEPTUU B KIIETKE.

®dotocunrte3. CBeToBas U TeMHOBas (pa3wl oTocuHTe3a. Peakiuu dorocunTeza. IpdexTuBHOCTh hoTOCHHTE3a. 3HaAUeHHE (OTOCHHTE3a
JUI )KU3HU Ha 3emiie. BrnusiHue ycnoBuii cpenibl Ha (POTOCHHTE3 M CIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHIA.

XeMmocuHTe3. XeMOCHHTE3UPYIOINUe OakTeprun. 3HAaUeHUE XEMOCHUHTEe3a IS KU3HHA Ha 3eMIIe.

DHepreTudeckuii oOMeH B KJeTKe. Paciiernienre BemecTB, BbIICICHNE U aKKYMYJIUPOBAHUE SHEPTUH B KIIETKE. DTalbl SHEPreTHYECKOTO
oOmeHa. ['mukonus. bpoxxenue u ero Buabl. KucimopoaHoe okuciieHue, WU KIeTO4HOe AbixaHue. OkuciautenbHoe (ochopunrpoBaHue.
O} hEeKTUBHOCTH IHEPTETHICCKOTO OOMEHA.

Peakun matpuunoro cuntesa. ['enerndeckas uHpopmanus u JIHK. Peanuzanus renetndyeckoit napopmanmu B kietke. [ eHeTHUeCKMit
KOl W ero cBoictBa. Tpanckpumnius — MarpuuHblid cuHTe3 PHK. Tpancnsius — OwocuHTe3 Oenka. DTambl TpaHciasuuu. KomupoBaHue
aMUHOKHCIIOT. Poisib pubocom B OMocuHTE3e OerKa.

Hexnerounsie Gopmbl xu3Hu — BUpychl. Mctopus oTkpbitust BupycoB (/1. WM. MBanoBckuit). OCOOCHHOCTH CTPOCHHUS M JKU3HEHHOTO
uukia BupycoB. bakrepuocdaru. bonesnu pacteHuii, KUBOTHBIX U YeJOBEKa, BBI3bIBa€Mble BUpycaMu. Bupyc mmmyHozaeduuuta yenoBeka
(BHUY) — Bo3Oymutens CITM/la. OOpaTHast TpaHCKpHIIMS, peBepTa3a u uHTerpasa. [Ipodunakrrika pacnpocTpaHeHrs BUPYCHBIX 3a00JIeBaHUI.

JdemMoHcTpanum:

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

Tabmumpl u cxembl: «Tunsl nuTaHusy, «Metabomuzmy», «MUTOXOHAPUSLY, «IHEPreTHUYECKUl 00MeHn», «Xmopomiacty, «DoTtocuHresy,
«Crpoenne JIHK», «Crtpoenue u ¢yHKuUMOHUpOBaHHE TreHay, «CuHTe3 Oenkay», «['eHernueckuil kom», «Bupyce», «bakrepuodarmny,
«Crtpoenue u xxu3HeHHbIN 1k Bupyca CIIMa, 6axrepuodaray», «Pemmukarus JJHK».

Ob6opynoBanue: moaenu-amuivkauuu «Ynsoenne JHK u Tpanckpunums», «buocunres Oenka», «CTpoeHHe KIETKH», MOJENb

crpykryps! JJHK.



Tema 5. Pa3MHoOkeHNe U MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslil nuKi, WU )KU3HEHHBIN UK KieTku. MHTepdasza u mutos. IIpoueccsl, mporekatonue B uutepdase. Perumkanus — peakuus
matpuuHoro cunre3a JJHK. Crpoenune xpomocoM. XpoMoCOMHBIN Ha0Op — KapuoTuIl. JIMIIOUIHBIA U TaruIOUIHBI XpPOMOCOMHBIE HAOOPBI.
Xpomatuasl. LluTonorndeckiue 0CHOBBI PA3MHOKEHUS U MHANBUIYaTbHOTO PA3BUTHUSI OPraHU3MOB.

Henenue xnerku — Muto3. Ctaauu muto3a. [Iporieccsl, mpoucxoasiiye Ha pa3HbIX CTaAUAX MUTO3a. bronoruueckuii CMbICI MUTO3A.

[Iporpammupyemasi TGeb KIETKH — aronTo3.

@®opMBl pa3MHOXKEHHSI OPraHU3MOB: OECrojioe U IMoJIoBoe. Buapl OGecrnonoro pasMHOXKEHHS: AEJ€HUE HaJBOE, NOYKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHUE, BETEeTaTMBHOE pa3MHOKEHHE. VICKycCTBEHHOE KIOHMpPOBAaHHE OPraHuM3MOB, €ro 3HAauYeHWe s
CEJIEKIIUH.

[TonoBoe pazMHOXKEHHE, €T0 OTIINYHUS OT OECIOIOrO.

Meiio3. Cramuum wmeiioza. Ilpomeccel, mpoucxozismme Ha craausx wmeio3a. lloBemenne xpomocom B Meio3ze. Kpoccunrosep.
buonoruueckuii CMbICIT U 3HaYEHUE ME03a.

l'ameTorene3 — mporecc 0Opa3oBaHUs TOJIOBBIX KIETOK Yy JKMBOTHBIX. [lOJIOBBIE Kene3bl: CEMEHHHKH W sudHUKH. OOpa3oBaHHE U
pa3BUTHE TIOJIOBBIX KJIETOK — TameT (CIepMaTo30u[, SUICKIETKa) — crepMmaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHS SIHIEKIETOK M
criepMmaro3ouoB. OmnogorBopeHue. [lapreHorenes.

NunuBuayanpHOE pa3BuTHEe (OHTOTEHE3). DMOPHOHAIIBHOE pa3BUTHE (3MOpHOTEHE3). ITanbl SMOPHOHAIBHOTO PAa3BUTHS Y TIO3BOHOYHBIX
KUBOTHBIX: JpoOyieHue, ractpyisuusi, opraHoreHe3. [loctamOpuonanbHOEe pa3BuTHE. THUIBI MOCTAIMOPUOHAIBHOTO Pa3BUTHA: MPIMOE,
HenpsiMoe (IMYMHOYHOE). BinsiHue cpenibl Ha pa3BUTHE OPTaHU3MOB, (JaKTOPHI, CIOCOOHBIE BHI3bIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pazsutne pactenuil. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHHUE CEMEHH, CTaIuN Pa3BUTHS.

JdemoHcTpauuu:

Tabmumpl u cxembl: «DOpPMBI Pa3MHOXKEHUS OPraHU3MOBY, «JIBOilHOE OIIOJOTBOPEHHE y LIBETKOBBIX pacTeHHil», «BereraTtuBHOe
pa3MHOXeHHE pacTeHui», «/lenenue kierku Oakrepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpOeHUE XPOMOCOMBI», «KIETOUHBIM LUKI,
«Permukanua [IHK», «Murtoszy», «Mehos», «IIpsMoe u Henpsamoe pa3Butue», «l'aMeTorene3 y MiIeKONMUTAIOMMUX U YelloBeKa», «OCHOBHBIE
CTaJM1 OHTOT'€HE3a».

O6opynoBaHue: MUKPOCKOII, MUKpoTpenaparsl «CrepMaTo30uabl MICKOUTAIOMIETOY, «SlillekiIeTka MiIeKomuTaroeroy, «Kapuokunes
B KJIETKaX KOpEIIIKa JIyKay, MarHUTHAs MOIeIb-anminkanus «Jlenenue kietkuny», moaens JIHK, moaens Metada3Hoit XpOMOCOMBI.

JlaGopaTopHble H NpaKTHYecKue padoThbi:

JlaboparopHas pabota Ne 3. «HabmroieHue MUTO3a B KJIETKaX KOHUMKA KOPEIIKa TyKa Ha TOTOBBIX MUKpOIIpernapaTaxy.
JlaboparopHas pabota Ne 4. «M3ydueHne CTpOEHHUs MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOTpEnaparax».
Tema 6. HaciencTBeHHOCTh U H3MEHYHBOCTH OPTAaHU3MOB.



[Ipenmer u 3amauu reHeTWku. Vcropus pa3BUTHS TCHETUKH. POJIb UTOJNIOTMM W 3MOPHOJIOTHUM B CTAHOBJICHHM TCHETHKH. Bxman
POCCHIICKMX M 3apyOCKHBIX YYEHBIX B Pa3BUTHUE T'€HETHKH. MeTOIpl TeHEeTHKU (THOPUI0IOTHYECKUN, UTOTCHETHUECKUN, MOJCKYISIPHO-
reHeTuyeckuit). OCHOBHbIE TEHETUYECKUE TIOHATHUS. | eHeTHuecKas CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIEJOBAaHUS MPU3HAKOB, ycTaHOBiIEeHHble [. MenneneM. MoHorubpuaHoe ckperuBaHue. 3aKOH €IMHO-00pa3us
ruOpuI0B mepBoro nokosieHus. [IpaBuno noMuHHpOBaHUs. 3aKOH pacIIeIUIeHUs Mpu3HakoB. [umore3za ynctorel ramer. [lonHoe u HemoyHOE
JTOMUHUPOBaHUE.

JurubpugHoe cKpelmuBaHHe. 3aKkOH HE3aBUCHMOIO HAcCJleIOBaHUS MpU3HAKOB. lluToreHeTnueckue OCHOBBI JUTHOPUIAHOTO
CKpeIllMBaHUs. AHAIM3UpYIOLIee cKperyBanue. Vcnonb30BaHne aHAIU3UPYIOIIET0 CKPEUTUBAHUS /IS ONIPEIeTICHHsI TEHOTHUIIa OCOOH.

CuerienHoe HacieoBaHue npusHakoB. Pabora T. Moprana no cremyieHHOMY HaciaeA0BaHMIO reHoB. HapylieHue cuensieHus: reHoB B
pe3ynbTaTe KpOCCUHIOBEpa.

XpoMOCOMHas TeOpHsl HACJIEICTBEHHOCTHU. | eHeTHUecKre KapThl.

I'enernka nona. XpoMoCOMHOE ONpeiesIeHNE 10J1a. AYyTOCOMBI U MOJIOBbIE XPOMOCOMBI. ['OMOraMeTHbIE U TeTeporaMeTHbIe OPTraHU3MBI.
HacnenoBanue npu3HakoB, CIEMIEHHBIX C ITOJIOM.

N3menunBocTh. Buapl M3MEHUMBOCTH: HEHACTEICTBEHHAs M HacjeAcTBeHHas. Poib cpeibl B HEHAcCHEICTBEHHON HM3MEHYHMBOCTH.
XapakTepucTuka MOJU(PUKAIMOHHON W3MEHUMBOCTH. BapuanmoHHBIM psAa W BapualMoOHHas KpuBas. Hopma peaknwum mpu3HaKa.
KonunuecTBeHHbIe U KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIIMIOHHON U3MEHUNBOCTH.

HacnenctBenHasi, wiM reHOTUNUYECKas, U3MEHUMBOCTh. KomOWHATHMBHAs M3MEHYMBOCTh. Mei03 M MOJOBOIM MpollecC — OCHOBA
KOMOMHATHBHOW M3MEHUYMBOCTH. MyTallMOHHAas M3MEHYHMBOCTh. Kiaccudukamuss MyTanuii: TeHHbIE, XPOMOCOMHBIE, TCHOMHbIE. YacToTa U
MPUYUHBI MyTaruii. MyrarenHbie (hakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacleACTBeHHON n3MeHunBoctu H. Y. BaBunosa.

BuesaepHas HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

I'enernka wuyenoBeka. Kapuotunm denoBeka. OCHOBHBIE METOJbl TEHETUKM 4YEJIOBEKA: T€HEAJOrHYeCKHil, OJM3HELOBBIH,
IUTOT€HETHYECKU, OMOXUMUYECKU, MOJIEKysipHO-TeHeTuYecKuil. CoBpeMEeHHOE onpeiefieHue FeHOTUIA: TOJTHOTEHOMHOE CEKBEHUPOBAHUE,
TreHOTUIIMpOBaHue, B TOM uucie ¢ nomoulpio [1[[P-ananuza. HacneactBennble 3a0ojieBaHUsl 4YeJIOBEKa: T'eHHbIE 00Je3HH, OOJIe3HH C
HACJIEICTBEHHON MPEapaclooKeHHOCThIO, XpOMOCOMHBbIe Oone3Hu. ComaTHueckue | TeHepaTuBHbIE MyTaluud. CTBOJIOBBIE KIIETKH.
[IpuHuunel 310poBOr0 OOpas3a >KU3HHW, [WATHOCTUKU, NPOMUIAKTUKA U JICYCHUS TeHeTHYecKuX Oose3Heil. Menuko-reHeTuuecKoe
KOHCYJbTUPOBaHUE. 3HAYCHHE MEUIIMHCKOW T€HETUKH B MPEAOTBPALLICHIH U JICYEHUN TeHETUYECKUX 3a00JIeBaHH YeloBeKa.

JdemMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuis! u cxembl: «MOHOTHOPHIHOE CKPEIMBAHUE U €r0 IUTOTEHETHYECKass OCHOBAY, «3aKOH PACIICIUICHUS M €T0 I[UTOTeHeTHYecKast
OCHOBa», «3aKOH YHCTOTBHI ramer», «JlurnbpugHoe ckpemuBanuey», «l{uTonornyeckue OCHOBBHI TUTHMOPHIHOTO CKpEIIMBaHHS», «Meio3y,
«B3aumoielicTBUE aNIENbHBIX T'€HOBY», «l'€HEeTHYeCKHe KapThl pAaCTEHUU, KUBOTHBIX M 4YeJIOBeKay», «l eHeTuka mojay», «3aKOHOMEPHOCTH



HACJICIOBAHUS, CIEIUIGHHOTO C TMoJoM», «KapuoTumbl denoBeka U IKUBOTHBIX», «Buapl wu3MeHdnBoCcTHY», «MoaudukanuonHas
W3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropay, «I'eHeTHKa TpyIIT KpoBW», « MyTallMOHHAS U3MEHYHBOCTD.

O6GopynoBanue: Mojenu-ammidkauu — «MoHoruOpugHoe  ckpeniuBanue», «HemomHoe — moMuHupoBaHue»,  «JlurubpumHoe
ckpemuBanuey, «IlepekpécT XpoMoCcoM», MUKPOCKOIT M MHKpompernapar «JIpo3oduiay (Hopma, MyTarui GOpMbI KPBLUTLEB U OKPACKU TEJa),
repbapuii «I'0poX TOCEBHOWY.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlabopatopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIIHOTO M JUTHOPUAHOTO CKpENIMBaHMUS y APO30(HIBI Ha TOTOBBIX
MHKpOIIpenaparaxy.

JlaboparopHas padota Ne 6. «M3yueHne MoaU(PUKATMOHHON U3MEHYUBOCTH, IOCTPOEHUE BApUALIMOHHOTO PsiJia M BAPUALMOHHON KPUBOW».
JlaboparopHas padota Ne 7. «AHanu3 Mmyrauuil y qpo30(puibl Ha TOTOBBIX MUKpOIIpEnaparax.

[IpaxTueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi KaKk Hayka W Ipolecc. 3apoxkIeHUe celleKuuu M aomectukanus. Yuenue H. VM. BaBuioBa o meHTpax NpOUCXOXKICHUS U
MHOT000pa3us KyIbTypHBIX pacTeHUH. [{eHTphI MPOUCXOXKACHHS TOMAITHUX )KUBOTHBIX. COpT, IOpOAa, IIITAMM.

CoBpeMeHHBIC METOMBI CceNeKIMH. MacCOBbI U WHAMBUIYaJTbHBIH OTOOPHI B CENEKIIMH PAaCTEHUN M KUBOTHBIX. OIleHKa dKCTEephepa.
bimskoponcTBeHHOe ckpenuBaHue — HMHOpuAMHT. Yucras nuHUsA. CKpeniuBaHWe YHCTBHIX JUHUW. ['erepo3uc, wiM THOpUHAS CHIIA.
HeponctBenHoe ckpemuBanue — ayrOpuauur. OtpanénHas tuOpuamsanus U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 W IOJy4YeHHe
MOJUIIIONUOB. JlocTHKeHHsI CeNIeKIIUU pacTeHU, dKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHoorus kak oTpaciab Mpou3BOACTBA. | eHHas MHXKEeHepus. DTanbl co3nanus pekomounanToi JIHK u TpancreHHBIX OpraHu3MoB.
Knerounass wumwxkenepus. Kietounble KyabTypbl. MUKpPOKIOHAIBHOE pa3MHOKeHHE pacTeHuil. KiioHupoBaHHe BBICOKONPOTYKTUBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPraHU3MOB. JKOJIOrHuecKre u atndeckue npobdiaemel. MO — renetnyecku MOIUGUIMPOBAHHBIE OPTraHU3MBI.

Hemouncrpaumu: [loptpetsr: H. U. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. lIBaHoB.

Tabmumpl u cxembl: kapta «L{eHTpbl MPOUCXOXKIACHUS U MHOTO00pasus KyJAbTYpHBIX pacTeHuit», «llopoapl AOMaIIHUX >KHUBOTHBIX»,
«CopTa KyabTYpHBIX pacTeHuit», «OtrnanéHHas rubpuamzanus», «Pabotel akagemuka M. @. MBanoBa», «llomumnoumusy, «OOBEKTHI
OuoTeXHONIOrHNY», «KIeTouHbIe KYIbTYphI U KIOHUpOBaHUEY, «KOHCTpyupoBaHHe U IEPEHOC FEHOB, XPOMO COM).

O6opynoBaHue: MyISDKH IUIOJIOB M KOPHEILJIOOB AUKUX (OPM U KYJAbTYpPHBIX COPTOB pacTeHuii, repOapuii «CenbCKOX03siICTBEHHbIE
pacTeHusD.

JlabopaTopHble W mpakTH4eckHe padorbi: DKCKypcus «OCHOBHBIE METOJbl M JOCTHKEHHUS CENEKIMU PACTEHUU U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIIUIO, TNIEMEHHYIO (hepMy, COPTOUCTIBITATENIbHBIN YyUacTOK, B TEIUIMYHOE XO3SHCTBO, 1a00paTOPUIO0 arpOyHUBEPCUTETA UITU
HAy4YHOTO IICHTPA)».

TEMATHYECKOE IINTAHUPOBAHUE



10 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 b 2 0.5
MONOTHA Kak Hayxa https://m.edsoo.ru/7f41c292
bubmmoreka [IOK
2 X 1
HIBBIC CHCTENBL I HX OpTatisatiit https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 MMHMYECKHUI COCTAaB U CTPOEHUE KIETKU 8 https://m.edso0.ru/7f41c292
bu6moreka [IOK
4 K 6 1
FSHEASHTEILHOCTD IICTRH https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 P 1 1
CSCPBEHOC BpAMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 34 2 4



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
MpakTayec Hara DJIeKTPOHHBIE HHPOBEIE
Ne Tema ypoka Beero KouTtposbHbIe e W3ydeHusi | 00pasoBaTENbHbIe pecypeht
n/n PadoThI
padoThI
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 09.23 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
9 [IpakTnueckast pabora Ne 1 1 05 09.23 bubnuoreka [IOK
«Mcnobp30BaHue PasInYHbIX METOIOB MIPU ' ' https://m.edso0.ru/863e6122
M3yYEHUN OMOJIOTHYECKUX 0OHEKTOBY
3 buonoruueckue cuctemsbl, MPOLECCHl U UX 1 09.23 bubnuoreka [IOK
U3y4eHHe ' https://m.eds00.ru/863e6564
4 XuMu4ecKui cocTaB KiIeTKku. Boja u 1 09.23 bubmuorexa [JOK
MUHEpPaIbHBIE COJIA ' https://m.edso00.ru/863e674e
bu6mmoreka [JOK
5 benku. C eHue Oe 1 10.23
. LOCTAB | CTPOSHHE DRIKOB https://m.edso0.ru/863e6b72
depMeHThI — OMOJIOTHYECKHE
KaranuzaTopsbl. JlaboparopHas padora Ne 1
. bubnuoreka [JOK
6 «M3yueHne KaTamuTH4YeCKONH aKTUBHOCTH 1 0.5 10.23
https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WU
KaTaJias3bl)»
bu6mmoreka [JOK
7 Yraesobl. JIumuasl 1 10.23
A A https://m.edso0.ru/863e6870
bu6mmoreka [JOK
8 Hyxneunosbie kucinotel. ATD 1 10.23
e https://m.edso0.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH 1 MCTOABI U3YUCHUS KIICTKH.

bubmuoreka [JOK

9 10.23
Kiterounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak 1ie10cTHas )KUBasi cCHCTEMa 11.23
CrpoeHnune 3yKapuoTHUYECKON KIIETKH.
Jlaboparopuas padota Ne 2 «M3yueHue bubnuorexa [JOK
11 CTPOCHHS KIETOK PACTCHUM, KUBOTHBIX, 0.5 11.23 https://m.edso0.ru/863e6ff0
rpu0OB 1 OaKTEepUil M0 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOIIpeTapaTax U UX OTIHCAHUEC)
bubmmoreka [{OK
12 0]§) O 11.23
MCH BEIECTE HITH METADOIIEM https://m.edso0.ru/863e766¢
bu6moreka [IOK
13 () . X 12.23
OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
bu6moreka [IOK
14 9 i 00 12.23
HEPTETHHECIHH OOMEH https://m.edso0.ru/863e7aae
JKu3HeHHBIN UK KICTKHU. JleeHne KIeTKH.
Muros. JlabopaTopHnas padora Ne 3
15 «Habmronenne MuTO3a B KJIETKaX KOHYUKA 0.5 12.23 bubmorexa IOK
g ' ' https://m.eds00.ru/863e7dc4
KOpeIIKa JTyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
buocunTes 6enka. Peakuus maTpuaHOTO bubnmuoreka [JOK
16 12.23
CHUHTE3a https://m.eds00.ru/863e796e
17 Tpancusnus — OMocHHTE3 Oeka 01.24 Eubmorexa OK
https://m.eds00.ru/863e796e
bubmuoreka [JOK
18 H — 01.24
CKIICTONHEIC (OPMBI KH3HH — BUPYChI https://m.edso0.ru/863e7540
bu6mmoreka [JOK
19 DopMBI pa3MHOXKEHUS OPraHU3MOB 02.24 https://m.edso0.ru/863e81b6
https://m.edso00.ru/863e831e
20 Meiio3 02.24 bubmuoreka [JOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

https://m.edsoo.ru/863e7f4a

OO6pa3zoBaHue 1 pa3BUTHE MOJOBBIX KIETOK.
OmnonotBopenue. JlabopaTopHast padora Ne

bubmmoreka [{OK

21 4 «M3ydeHue CTPOEHHS MOJIOBBIX KJIETOK Ha 05 02.24 https://m.eds00.ru/863e81b6

TOTOBBIX MUKPOTIpENapaTax»
bubmmoreka [{OK

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 02.24 htts://m.eds00.ru/8638436

23 I'eHeTnka — HayKka 0 HaCJIEeICTBEHHOCTH U 03.24 bubnuorexa [JOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACTIEOBAHUS TPU3HAKOB. 03.24 bubmuorexa [JOK
MoHoTHOPHIHOE CKPEITUBAHKE https://m.eds00.ru/863e8878

o5 JuruGpuHoe ckperyBaHie. 3aKoH 03.24 bubnuoreka [IOK
HE3aBUCHUMOI0 HACJIEAOBAaHUS TPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclleZJoOBaHUE MTPU3HAKOB.

JlaGopaTtopnast pabota Ne 5 «M3yuenue
26 pe3ynbTaTOB MOHOTHOPHIHOTO U 0.5 03.24 bubmorexa TOK
https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(HUIIBI
Ha TOTOBBIX MUKpPOIIPENapaTax»

97 I'eneruka nona. HacnenoBanue npu3HaKoB, 04.24 bubnuoreka [JOK
CLEIUIEHHEIX C IOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. Henacnencrsennas
n3MeHUnBOCTb. JlaboparopHas padota Ne 6.

N3yuenune Moan(puKkamoHHON bubnuoreka [IOK

28 0.5 04.24
U3MEHYMBOCTH, TIOCTPOCHUE https://m.edsoo.ru/863e8efe
BAapHUAIIMOHHOTO PAJia M BapUAITHOHHOMN
KpHUBOW»

29 HacnenctBenHas N3MEHUYUBOCTD. 05 04.24 bu6mmoreka [JOK

JlaboparopHas pabota Ne 7. «AHanu3

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



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MyTalui y qpo30¢HIIbl Ha TOTOBBIX

MUKpOTIperapaTax»
bubmmoreka [{OK
T 1 4.24
30 CHETHIK HeloBeKa 0 https://m.edso0.ru/863e8d78
PesepBHeIit ypok. O000IICHHE IO TEME
31 «HaciaencTBeHHOCTE U UBMEHUYUBOCTD 1 05.24
OpPTaHU3MOB»
bubmmoreka [{OK
2 1 05.24
3 Cenexuus kak Hayka u mponece https://m.edsoo.ru/863e9214
33 MeTo1bl ¥ JOCTUKEHHUS CEICKIIUN PACTEHUI 1 05.24 bubmuorexa [JOK
Y KUBOTHBIX ' https://m.edso00.ru/863e9214
bu6moreka [IOK
34 b 1 05.24
HMOTEXHOJIOTHS KaK OTPACIh IPOU3BOICTBA httos://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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1. 3axapos B.b. O6mas 6uonorus: Yueb.nus 10,11 knaccoB. 00mieo0pa3zoBaTeabHbIX. YIEOHBIX. 3aBEICHHUINA/
B.Bb.3axapos, C.I'. MamonToB, H.U. Connn. — M.: JIpoda
2. Yuebnuk «buonorus» mis 10 kinacca (mox pea. B. B. Ilaceunuka) st o01eo0pa3oBaTenbHBIX OPraHu3aiuii B SJIGKTPOHHOM BHUJIC U
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OIIeHKa BBIITOJIHCHU A TpéﬁOBaHI/Iﬁ K YPOBHIO NOATOTOBKH BbIITYCKHUKOB.

[TpoBepka TOCTHXKEHUS KaXKIbIM IIKOJIBHUKOM YPOBHS MOJATOTOBKH B COOTBETCTBUH C 0053aTEIIbHBIM MUHUMYMOM COZAEPKaHUsI OMOJIOTHYECKOTO
00pa3oBaHus MPOBOAMUTCS C MOMOIIBIO CIICHUATBHBIX 33/IaHUI-U3MEpUTENICH, aIeKBaTHBIX TPEOOBAHUAM K 0053aTEIbHON MOATOTOBKE YUAIIHXCS
1o 6uosnoruu.B mpoBepouHyI0 paboTy BKIIOUAIOTCS 33JJaHUs, TIO3BOJISIIOLINE BBIIBUTH PE3YJIbTAaThl YCBOCHUS YJAITUMUCS BaKHEUIITNX TEOPUH,
3aKOHOMEPHOCTEH, OMOJIOTHYECKUX MOHATUH, Pa3IMYHbIX BUAOB YISOHOH JEATEIIbHOCTH (TEOPETUYECKON B MPAKTHYECKON ).

C 1enplo NpOBEPKH YCBOCHMS yYaIIUMUCS OCHOBHOTO COJEP KAHUS MCIIOJIb3YIOTCA Pa3HOOOpa3Hble U3MEPHUTENN: TECTHI, 3aJaHHs CO CBOOOIHBIM
OTBETOM U JIJIs TPOBEPKH MPAKTHYECKUX YMEHHA. TecToBbIe 3aanus TpeOYIOT BEIOOPA OTHOTO MPABMIIBHOTO OTBETA M3 HECKOJIBKHX,
YCTaHOBJIEHUS MOCJIEI0BATEIBHOCTH OMOJIOTHYECKUX IPOLIECCOB UJIHU SIBJICHUN, HAX0K/IEHUS Ha Ta0/IMLaX, CXeMax, pUCYHKaX CBEACHUN JUIs
OTBETA Ha BONpPOC. TecThl NO3BOJISAIOT OJJHOBPEMEHHO OXBAaTUTh IIPOBEPKON BCEX YUaILUXCS, IPOKOHTPOIUPOBATH OOJIBIION 00bEM 3HAHUH,
3aTPaTUB IIPA 3TOM MUHUMYM BPEMEHHU.

3anaHusi co CBOOOTHBIM OTBETOM OTBEUAIOT ONPEACICHHBIM TPeOOBaHUSIM, IPOBEPSIOT HAauOO0JIee CyIIECTBEHHbIE 3HAHNUS, BKIIIOYAIOIINE
HEeOOJIBIIOE YHCIIO AIEMEHTOB, OCHOBHBIE CBSI3U MEX]ly HUMH, HAllEIUBAIOT Ha KPATKUN U YETKUN OTBET.

Wroru BeINOJIHEHUS 3alaHUN CPABHUBAIOTCS C dTATOHOM.

3anaHus IPaKTHUYECKON HApaBIECHHOCTU KOHTPOJIUPYIOT YMEHUE TOTOBUTh MUKPOIIPENapaThl M pacCMaTpuBaTh UX M0 MUKPOCKOIIOM. 3aJaHHUs
JOCTYIIHBI JIJIs1 YYaIIMXCS ¥ OLICHUBAKOTCS 110 KOHEYHOMY pEe3YNbTaTy.

KPUTEPUU U HOPMBI OLIEHKH 3YH YUALLIUXCSA

OlLleHKa YCTHOTO OTBETA yYallUXCS.
OtmeTtka "5" craBuTcs B ciaydae:

1. 3HaHMs, MOHUMAaHUSL, TITYOMHBI YCBOCHUS 00ydaromuMes Bcero 00bEMa IporpaMMHOTo MaTepHara.

2. YMeHus BbIACIATH IJ1aBHbIE TOJIOKEHUS B U3y4EHHOM MaTepHalie, Ha OCHOBaHUHU ()aKTOB U MPUMEPOB 000011aTh, 1e1aTh BHIBOIBI,
YCTaHABIMBATh MEXIIPEIMETHbIEC U BHYTPUIIPEIMETHBIE CBSI3U, TBOPUECKH IPUMEHSET MMOJTy4YEHHBIE 3HAHHS B HE3HAKOMOMN CUTYaIHH.
3. OrcyrcTBUE OIMOOK U HEAOUYETOB MTPU BOCIPOU3BEICHUN U3yYEHHOTO MaTepHaa, Ipy YCTHBIX OTBETaX YCTpaHEHHE OTAEIbHBIX
HETOYHOCTEH ¢ IOMOIIIbIO IOTIOJTHUTENBHBIX BOIIPOCOB YUUTEs, COONIOCHNE KYJIbTYPhl YCTHOM peyn.
Otmetka "4":

1. 3HaHKe BCEro M3y4EeHHOTO MPOrPaMMHOI0 MaTepuaa.

2. YMeHu# BBLICNSTDH [VIaBHbIE MOJI0XKEHUS B U3y4YEHHOM MaTepuase, Ha OCHOBaHUU (aKTOB U MPUMEPOB 0000IIaTh, AeaTh BBIBOIBI,
YCTaHaBIIMBATh BHYTPUIIPEIMETHBIE CBSI3U, IPUMEHSTH MOJTYYCHHbIC 3HAHUS Ha MPAKTUKE.

3. He3nauntenbHbie (HerpyObie) OMIMOKU U HEJOUYETHI IPH BOCIIPOM3BEICHUH 3YYEHHOTO MaTepuaa, COOII0IEHNE OCHOBHBIX IIPAaBHII
KYJIBTYPbI YCTHOM peyH.
OtmeTtka "3" (ypoBeHb MpeACTaBICHUN, COUETAIOLIUXCS C DIIEMEHTAMU HAYYHBIX TOHSATHI):

1. 3HaHue U YCBOEHHE MaTepHalla Ha ypOBHE MUHHUMAIIbHBIX TPeOOBaHUII MPOrpaMMBbl, 3aTPyIHEHUE IIPU CAMOCTOSTEIbHOM BOCITPOU3BEICHUH,
HEO0OX0IMMOCTh HE3HAYUTEIILHOM MOMOIIY MPEeTo1aBaTesl.

2. YMenue paboTaTh Ha YpOBHE BOCIPOHU3BECHHS, 3aTPYJHEHHI IPU OTBETAX HAa BUIOM3MEHEHHBIE BOTIPOCHI.

3. Hanmuuue rpy0oii ommOKH, HECKOIBKUX HETPYOBIX MPU BOCIPOU3BEICHIH U3YYEHHOTO MaTepHrala, He3HAaUUTeIbHOE HECOOII0IeH e
OCHOBHBIX ITPaBUJI KYJIbTYpPbl YCTHOU peyH.
Otmetka "2":



1. 3Hanue U yCBOGHHE MaTepHaja Ha YpOBHE HIDKE MUHUMAJIBHBIX TPEOOBAaHUH MPOrpaMMBbl, OT/IEIbHbIE MIPEICTABICHHS 00 U3yYEHHOM
MaTepHaie.

2. OTcyrcTBUE yMEHHH paboTaTh HA ypOBHE BOCIIPOU3BEICHHUS, 3aTPyIHEHHUS [TPU OTBETAX Ha CTAHAAPTHBIE BOTIPOCHI.

3. Hanmuume HeCKOJIBKHUX rpyObIX OMIMOOK, OOJIBIIOTO YKcia HErpyObIX MPHU BOCTIPOU3BEICHUH N3yUYEHHOTO MaTepHaia, 3HaYUTEIbHOE
HECOOJII0JICHNE OCHOBHBIX IPABUII KYJIBTYPBl YCTHOM PEUH.

OneHka BbINOJTHEHNS NMPAKTHYeCKUX (J1a00paTOpHbIX) padoT.
Otmetka "5" cTaBUTCS, €CIIU YUEHUK:

1) mpaBWIIBHO OIpENEHI 1IEJIb OTbITA;

2) BBIMOJHWI padOTy B IOJHOM 00beMe ¢ coOMoIeHHeM HE00X0IMMOI TIOCIEI0BATEIHHOCTH IPOBEICHHS OTBITOB U H3MEPEHHIA;

3) caMOCTOSITENTFHO ¥ PAllMOHAIILHO BBIOPAJ M MOATOTOBMII JUIS OTIBITa HEOOXOMMOE 000PYIOBaHKE, BCE OMBITHI IIPOBEI B YCIOBHSIX H
pexnMax, 00ecIeunBaONINX OTYyIeHUE PE3YAbTATOB U BEIBOJIOB ¢ HAMOOJIBIIIEH TOYHOCTHIO;

4) Hay9HO TPaMOTHO, JIOTHYHO OTMCall HAOIIOIEHHS ¥ COPMYIIMPOBAT BHIBOJIBI U3 OTIBITA. B mpeicTaBIeHHOM OTUEeTe MPaBUIIBHO M aKKYPaTHO
BBITIOJTHIJI BCE 3aITUCH, TaOJIHIIBI, PUCYHKH, TPa(UKH, BEIYUCICHUS U C/IETall BHIBOJIBI,

5) IpoSIBIIIET OPTraHU3aMOHHO-TPYAOBbIE YMEHHUS (TTOAEP)KUBAET YUCTOTY pab0vYero MecTa 1 MOPSI0K Ha CTOJIEe, SKOHOMHO HCTIOJIb3YeT
pacxo/IHbIE MaTepUabl).

7) SKCTIEPUMEHT OCYIIECTBIISET 10 TUIaHy C YI€TOM TEXHUKH 0€30MacHOCTH U MPaBIII pabOTHI C MaTepuaiaMu i 000pyJJOBaHUEM.

OtmeTka "4" cTaBUTCS, €CIIM YUEHUK BBIIIOJHUI TpeOOoBaHus K orieHke "5", Ho:

1. OTIBIT IPOBOTMIT B YCIIOBUSIX, HE 00ECTICUMBAIOIINX JOCTATOYHOH TOYHOCTH U3MEPEHHIA;

2. i OBIIO TOTYIIEHO JABA-TPHU HEJIOUETA,

3. unu He 60Jiee 0THOM HerpyOoit OmMMOKH ¥ OJHOTO HEI0YeTa,

4. nnu SKCIIEPUMEHT IPOBEJICH HE NOJIHOCTHIO;

5. UM B ONMCAaHUM HAOIIOAEHUH U3 OIIbITa IOMYCTUII HETOYHOCTH, BBIBOJIBI C/IEIA)l HETIOJIHBIE.

OtmeTtka "3" craBUTCS, €CIIU YYEHUK:

1. npaBUJIBHO ONPENEIIII IIEIb ONBITA; pAOOTY BBIIOJIHAET IPABUIILHO HE MEHEE YEM HAIOJIOBUHY, OTHAKO 00BEM BBIIIOJHEHHOH YacTH TAaKOB,
YTO MO3BOJISIET MOIYYUTh IPaBUIIbHBIE PE3YJIbTAThl U BBIBOJbI 10 OCHOBHBIM, IPUHIUIIMAIBHO BAXKHBIM 33/1a4aM paOOThI;

2. wnu no0op o0opynoBaHus, 0OBEKTOB, MATEPHAJIOB, a TAKXKE pabOTHI 10 HAYaIly ONbITA IIPOBEI C TIOMOUIBIO YUUTENS; WU B X0/1€
IIPOBEICHUS OIbITA U U3MEPEHUH ObUIN JOMYLIEHb! OLIMOKU B ONIMCAHUN HAOIIOICHUH, (POPMYIIMPOBAHUH BBIBOJIOB;

3. OIBIT IPOBOJWIICS B HEPALMOHAIIBHBIX YCIOBUAX, YTO IMPUBEJIO K MOJYYEHUIO PE3YIBTATOB € OOJIbLIEH MOrPEUIHOCTHIO; WIIM B OTYETE ObUIN
JOTYITIIEHBI B OOIIEH CII0KHOCTH HE 00Jiee IBYX OIIMOOK (B 3aMUCAX CAMHHI], UI3MEPCHUAX, B BBIYUCICHUAX, rpaduKax, TabIuIax, cxemax, v T.11.)
HE MPUHLIUITHAIBHOTO IS JaHHOU paboThl XapakTepa, HO MOBJIMABLIMX HA PE3YJIbTAT BHIIOJIHEHHUS;

4. nomyckaeT rpy0yro ommoKy B X0Je dKcrepuMeHTa (B 00bscHEHUH, B 0(hopMIIeHHH pabOThI, B COONIIOIEHUU TIPABHII TEXHUKU O€30TIaCHOCTH
pu paboTte ¢ MaTepualaMi U 000pYyJOBaHUEM), KOTOPask UCIIPABIIAETCS 110 TPEOOBAHUIO YUUTEIS.

OtMmetka "2" cTaBUTCS, €CJIM YUEHUK:

1. He ompenenu cCaMOCTOSTENbHO 1IEIb ONBITA; BBIMOIHUI padoTy HE MOJIHOCTHIO, HE TOATOTOBUII HY>KHOE 000pyJOBaHHE U 00BEM
BBITNIOJTHEHHON 4acTH pabOThl HE TIO3BOJISIET C/IENaTh MPAaBUIbHBIX BBIBOJIOB;

2. WM OTBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOIIOJCHNS TPOU3BOIMIINCH HETTPABUIILHO;

3. wu B XoJie paboTHI M B 0TYETE OOHAPYKHUIIUCh B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUEHHBIE B TpeOOBaHUAX K olleHKe "3";

4. nomyckaet 1iBe (1 60s1ee) rpyOble OIIMOKH B X0/1€ SKCIIEPUMEHTA, B 00BsICHEHNH, B 0(OPMIIEHUU paboThl, B COOIIOIEHUH MTPABUII TEXHUKU
0€30MacHOCTH MU paboTe C BellecTBaMH U 000PYA0BaHUEM, KOTOPbIE HE MOXKET UCTIPABUTh JAaXKe 10 TPeOOBAHUIO YUUTEIS.



OuneHka caMoCTOSTeIbHBIX MHCbMEHHBIX H KOHTPOJIBHBIX PadoT.
OtmeTtka "5" cTaBUTCS, €CIIU YUEHUK:

1).BbInOSHII paboTy 0e3 OIHUO0K U HEJIOUYCTOR;

2) nomyctuia He 0oJiee OJTHOTO HEJ0YeTa.
Otmetka "4" cTaBUTCS, €CIIM YYCHHUK BBITIOJIHII PaObOTY MOJTHOCTHIO, HO JOMYCTHII B HEM:

1. He Gosiee oTHOM HErpyOOI OMIMOKU M OJHOTO HEIOYETA;

2. iy He 6oJiee ABYX HEJ0UYETOB.
Otmetka "3" cTaBUTCS, €CITM YUYSHHUK MPABUIIBHO BBITIOTHHUI HE MeHee 2/3 paOboThI HITH JIOMTYCTHIL:
1. He Gomnee NBYX rpyObIX OMINOOK;

2. wu He 0oJiee 0JTHOU TPYOOH M 0/THOM HETpyOO# OIMOKHU M OJTHOTO HEI0YETa;

3. wm He OoJiee ABYX-TpeX HETPyObIX OMNOOK;

4. uny oAHOM HerpyOoil OMINOKY U TPEX HEJJOUETOB;

5. WM TIPH OTCYTCTBUU OMIMOOK, HO TIPH HAJIMYHUHU YETHIPEX-TISITH HEIOUETOB.
OtmeTka "2" cTaBUTCS, €CITU YUEHUK:

1. ToTyCTHI YUCIIO OMUOOK Y HEJOUETOB MPEBOCXOSIIEE HOPMY, ITPU KOTOPOH MOKET OBITh BBICTAaBJIEHA OlleHKa "3";
2. WM €CIIM MPaBUIBHO BHITIOJHUII MEHEE MOJIOBUHBI paOOTHI.



