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Pabouas nporpamma

yueOHoro kypca «buosiorus»

s obydaromuxcs 10 kmaccoB



Pabouas nmporpamma ydeOHOrO Kypca «buosnorus» Ha 0a30BbIl YPOBEHb CpeAHEro olImiero odpazoBanus s odydarommxces 10 kmaccoB MBOY
«CIII Ne 13» pa3paboraHa B COOTBETCTBUU C TPEOOBAHUSAMMU:

e ®denepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit denepanuny;

e mpukaza Munnpocsemenus or 31.05.2021 No 287 «O06 yrBepkaeHHH (eaepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTEILHOTO
CTaH/JapTa OCHOBHOI'O OOIIEro 00pa30BaHU»;

e mpukaza MunmnpocBemeHuss ot 18.05.2023 Ne 370 «O06 yrBepknenun (enepanbHO 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
o01ero oopa3oBaHUs»;

o mnpukaza Munmnpocsemenus ot 22.03.2021 Ne 115 «O6 yrepxxnenun [lopsaka opraHn3anuu U OCyIIECTBICHUS 00pa30BaTEeIbHON
JESTEIbHOCTH 10 OCHOBHBIM 00IIe00pa3oBaTeIbHbIM MPOrpaMMaM — 00pa3oBaTeIbHBIM IIpOrpaMMaM HayajibHOrO OOIIEro, OCHOBHOIO
o01ero u cpeaHero ooIero 0opa3oBaHus»;

e CII 24.3648-20 «CaHUTapHO-AIUIEMUOJIOTUYECKUE TpeOOBaHUS K OpraHu3alusM BOCIUTAaHUS U OOYyYeHHUs, OTAbIXa H
03JI0pOBJICHUS JETEH U MOJIOICKUY», YTBEPKAECHHBIX IOCTAHOBJIEHUEM TJIABHOTO CAHUTApHOIO Bpaya ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATHUBBI U TpPeOOBaHUS K OOECHEUEHUIO Oe30macHOCTH W (WiH) Oe3BPEeIHOCTH IS
yenoBeKka (akTOpOB Cpebl OOUTAHUA», YTBEPKACHHBIX IOCTAHOBIECHHEM IJIABHOTO CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e KOHICHIMH IMPErnojaBaHust yueOHOro mnpenmera «bBHONOTHS», KOHIENIUH SKOJIOTHYECKOTO 00pa3oBaHHsS B CHCTEME OOMIEro
o0Opa3oBaHus, YTBEpXKACHHOHU pacnopsokeHueM [IpaButenscta ot 24.12.2013 Ne 2506-p;

e y4eOHOTO IUTaHAa OCHOBHOTO 0011eT0 00pa3zoBanus, yreepxaeHHoro npukazom MBOVY "CI Ne 13" ot 30.08.2023 Ne 646/01-16 «O6
YTBEPKACHUH OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHU;

e (enepanpHOI paboueli mporpaMMbl yaeOHOTO Kypca «bromorus

e Pabouas mporpamma OpUEHTHpOBaHA Ha IIeNieBble MPHOPHUTETHI, CHOPMYyIUpOBaHHBIE B (eaepanbHOl pabouell mporpamme
BOCIHTaHUS U B pabouelt mporpamme Bocniutanusg MBbOVY «CII Ne 13»

MNOACHUTEJIBHASA 3ATIUCKA

IIpu pa3paboTke mporpammbl O OHMOJOTHMM TEOPETHUYECKYIO OCHOBY JJIsl ONpPENEIeHUs MOJIX0A0B K (JOPMHUPOBAHUIO COJIEpKAHUS Y4eOHOTro
npenmMera «buosnorus» cocraBuwiM: koHuenrtyanbHble nonoxeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH II€JIed, COJIep)KaHus, Pe3yIbTaToB
o0y4eHHs W TPeOOBAHWI K YPOBHIO TOATOTOBKH BBITYCKHHKOB, MOJIOXKEHHS 00 OOLIMX HENAX W NMPUHIHUIAX, XaPAKTEPU3YIOIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpeaHero ooOmero oOpasoBanusi B Poccuiickoit @eneparuu, a Takke MOJOKEHUS O creruduke OHojoruu, e€ 3HaUYCHUH B
MO3HAHUU >KUBOI MPUPOJIBI U 00ECTIEYeHUH CYLIECTBOBAHMS YesloBeuecKoro oomiectsa. CorinacHo Ha3BaHHBIM IMOJIOKEHHSIM, OTIPeIeIeHbl OCHOBHBIE
(GyHKIIUU pOrpamMMbl IO OMOJIOTHH U €€ CTPYKTYpA.

[IporpamMma o 6uoa0ruM AAET MpeacTaBiIeHUE O LENsIX, 00 o0iel crpateruu oOydeHus, BOCOUTaHUS U pa3BUTHs 00y4YaroOUIMXcs CpeACTBAMU
yuebHoro npenmera «buosnorus», onpeaenser obs3aTeabHOE MPEIMETHOE COAEPIKaHUE, €ro CTPYKTYpY, paclpelesieHHe Mo pasjefnam U Tema,
PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTh H3YyYeHHMs] Y4eOHOro MaTepuayia ¢ y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKH
00pa3oBaTebHOTO MPOIIECcca, BO3PACTHBIX OCOOEHHOCTEH 00yJarOmMXCs.



B nporpamme 1o OMOJIOTHM TakKe YYUTHIBAIOTCS TPEOOBAaHUS K IJIAHUPYEMBIM JTMYHOCTHBIM, METAIPEIMETHBIM U MIPEIMETHBIM pe3yJabTaTaM
o0y4yeHus B (POPMUPOBAHUN OCHOBHBIX BUJOB y4eOHO-TTO3HABATEIBHOM NEATEIbHOCTH/YI€OHBIX AEHCTBUI 00YJatOUINXCS TI0 OCBOCHUIO COJICPIKAHUS
Ouosoruueckoro oOpa3zoBaHusl.

B nporpamme no 6uonorun (10—11 kmaccel, 0a30BbIi ypOBEHb) pealn30BaH MPUHIMI IPEEMCTBEHHOCTH B U3y4EHUH OMOJIOTHH, Oiarogaps
yeMy B HEW NpOCMAaTpHUBAETCs HANPABICHHOCTh HAa Pa3BUTHE 3HAHWU, CBA3AHHBIX C (DOPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
[EHHOCTHBIX OPUEHTAIM JUYHOCTH, 3KOJOTMYECKOT'O MBIIUICHUS, MPEICTABIEHUI O 370pOBOM 00pa3e >KM3HM U OEpPEeKHBIM OTHOIIEHHEM K
OKpyatomiel mpupogHoii cpene. [loaromy Hapsay ¢ u3ydeHHeM 00IEeONOIOrHYECKUX TEOPHH, a TAK)KE 3HAHUHM O CTPOCHUH KHUBBIX CHCTEM PAa3HOTO
paHra M CYIIHOCTH OCHOBHBIX HPOTEKAIOIIMX B HUX MPOLECCOB B IPOrpamMMe IO OHMOJOTHH Y/IEIEHO BHUMAHHUE HCIIOJB30BAaHUIO MOTYYCHHBIX
3HAHWU B MTOBCEAHEBHOM JKU3HU ISl PEIICHHs MIPUKIIATHBIX 3a/a4, B TOM YUCIIe: TPO(HUIaKTUKN HACIEACTBEHHBIX 3a00I€BaHUI YETIOBEKa, MEIN KO-
TEHETHYECKOT0 KOHCYIBTUPOBAHUS, 0OOCHOBAHUS SKOJIOTUUYECKH LIEIeCO00pa3HOTO MOBEICHHS B OKPYKAIOIIeH IPUPOAHOH cpelie, aHaIu3a BIUSHUS
XO3SICTBEHHON JIEATEIIFHOCTH YEJIOBEKAa Ha COCTOSHHE MPHPOJHBIX M HCKYCCTBEHHBIX OSKOCHCTEM. YCHIIEHME BHHMAHHUS K TPUKIIATHOU
HAIPaBJICHHOCTH Y4eOHOro npeamera «bruojorus» mpoauKToBaHO HEOOXOIUMOCTBIO OOECTIeYeHUs YCIIOBHU JUIS PELICHUS OJHOM M3 aKTyaJbHBIX
3a7a4 MIKOJIHOTO OHMOJIOTHYECKOro 00pa3oBaHuMs, KOTOpas HpearnojaracT (GpopMUpOBaHUE Yy OOYYArOIIMXCS CIHOCOOHOCTH aJaNTHPOBATHCA K
M3MEHEHHSM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonorusi Ha ypoBHe cpemHero oOmero oOpa3oBaHHsS 3aHMMaeT BakHoe Mecto. OHa obecrieunBaeT (popMUpOBaHHE y OOYYAIOIIUXCS
NpEeACTaBICHUN O HAy4YHOW KapTWHE MHpa, paclIupsieT W 000OIIaeT 3HaHMS O KMBOHW MpHpoae, €€ OTIMYMTENbHBIX NPU3HAKAX — YPOBHEBOU
OpraHM3aLUH U BOJIOIHMH, CO3AET YCIOBUS JUIS: TO3HAHMS 3aKOHOB YXMBOM MPHPOIbI, HOpMHUPOBaHHS (HYHKIIMOHAIBHON IPaMOTHOCTH, HAaBBIKOB
3I0POBOTO M 0€3011aCHOT0 00pa3a )KU3HM, IKOJIOTHYECKOTO MBIIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOE U YEITOBEKY.

Bonbmioe 3HaueHWe OWOJIOTHST MMEET TAaKKe /IS PEIIeHHUs BOCIHMTATENFHBIX W PA3BUBAIONIMX 3a/ad CPEJHEro OoOIIero o0pa3oBaHMS,
coupanuzanuu obydaromuxcs. M3ydenue Ouosorun oOecreyrBaeT yCIOBHsS sl (OPMHPOBAHUS HHTEIUIEKTYyaJbHBIX, KOMMYHUKAIMOHHBIX M
MH(GOPMALMOHHBIX HAaBBIKOB, 3CTETUUECKON KYJIBTYpBI, CIIOCOOCTBYET MHTETpallui OMOJIOTHYECKUX 3HAHUN ¢ PEICTABICHUAMU U3 IPYTUX YUeOHBIX
MPEIMETOB, B YaCTHOCTH, (DU3WKH, XUMHUH U Teorpaduu. HazBaHHBIE TOJ0KEHUS O MpeIHa3HAuYCHUH Y4eOHOTO mpeaMera «Bbruoorusy cocTaBUIIN
OCHOBY JIJIsl OTIPECITICHHS TTOIXO0B K OTOOPY M CTPYKTYPHPOBAHUIO €TO CONEPKAHMSI, TPECTaBICHHOTO B IPOrpaMMe 10 OHOJIOTHH.

OT10o0p coxmepkanus ydeOHoro npenmera «buonorus» Ha 0a30BOM YpOBHE OCYLIECTBIEH C MO3UILUI KyJIbTypocOOOpa3HOro MOJX0Aa, B
COOTBETCTBUH C KOTOPHIM OOYy4YarolIuecs JOJKHBI OCBOMTH 3HAHHS M yMEHHs, 3HaUuMble Ui (OpMUPOBaHUS OOIIEH KyJIbTYphl, ONpeAesIomue
aJIeKBaTHOE TIOBEJICHHWE YEIIOBEKA B OKPYKAIOUIEH MPUPOIHOHN cpee, BOCTpeOOBAHHBIE B IOBCEIHEBHOW JKM3HU M MPAKTUYECKOH JESTETHLHOCTH.
Ocoboe MecTo B 3TOH cucTeMe 3HaHWM 3aHMMAIOT 3JIEMEHTBI COJEp>KaHUs, KOTOpPbIE CIyXaT OCHOBOM sl (OpPMHUpPOBaHUS IMpEACTAaBICHUN O
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MHpa U IIEHHOCTHBIX OPHUEHTAIUSAX JIMYHOCTH, CHOCOOCTBYIOUIMX T'yMaHU3allMH OHOJIOTHYECKOTrO
o0Opa3oBaHMUsl.

CTpyKTypHpOBaHUE COACpPKaHUs y4eOHOTO MaTepralia B IIpOorpaMMe 10 OUOJIOTHH OCYIIECTBICHO C YUETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUI
00 OTIMYUTETHHBIX OCOOCHHOCTSX >KMBOH NMPHUPOJIBI, O €€ YPOBHEBOM OpPraHU3AIMH W HBOJIIOIUH. B COOTBETCTBHU C 3TUM B CTPYKTYpE Y4eOHOTO
npeamera «buosorus» BBIAETICHBI CIEIYIOLINe cojepikarenbHble JUHUM: «buonorus kak Hayka. MeToJpl Hay4dHOro mMo3HaHUs», «Kierka kak



Ouosiornyeckas cucrema», «OpraHusM Kak Ouonoruyeckas cucrema», «CucremMa U MHOrooOpasue OpPraHMYeCKOro MHUpay», «IBOJIOLUS KUBOU
IPUPOBD», «IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Ilenp wu3ydyeHus ydeOHoOro mnpenmera «buosnorus» Ha 06a30BOM ypoBHE — OBJaJieHHE OOYYarOIIMMUCS 3HAaHUSIMH O CTPYKTYpPHO-
(GYHKIMOHATIBHOM OpPraHU3allMK JKUBBIX CHCTEM PA3HOIO paHra U NMPUOOpPETeHHE YMEHUM HCIOJIb30BATh 3TH 3HAHMS AJS I'PaMOTHBIX AEHUCTBHH B
OTHOIICHUN OOBEKTOB >KUBOM MPHUPOJIBI U PEIICHUS Pa3IMYHBIX KU3HEHHBIX MPOOIeM.

JlocTikeHue 1enu u3ydenus yueonoro npeamera «buonorus» Ha 6a30BoM ypoBHE 00€CIIEUNBACTCS PELICHUEM CIICAYIOMINX 3a/1a4:

OCBOCHHE OOY4YaIOLIMMMCA CHCTEMbl 3HAHUH O OMOJIOIMYECKMX TEOpHSX, YYEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, I'MIIOTE3aX, IpaBUIIaX,
CIIy’KalllUX OCHOBOW 1y1s1 (hOPMUPOBAHMS NPEACTABICHUN O €CTECTBEHHO-HAyYHOM KapTHHE MMpa, O METOAAX HAy4YHOIr'O IO3HAHMs, CTPOEHUH,
MHOI000pa3suy U OCOOEHHOCTSX MBBIX CHUCTEM pPA3HOTO YPOBHS OpraHU3allMM, BBIJAIOIIMXCA OTKPBITUAX W COBPEMEHHBIX MCCIEJOBAHUAX B
OounoJsoruu;

(dbopMupoBaHHe y 00yJarOIIUXCS TTO3HABATEILHBIX, HHTEIUICKTYaTbHBIX U TBOPUYECKUX CIHOCOOHOCTEH B MpoIlecce aHaau3a JaHHBIX O MYTIX
pa3BUTH B OMOJIOTMU HAyYHBIX B3IJIAA0B, HJIEH U OJXO0A0B K U3YUEHUIO KHUBBIX CUCTEM PA3HOI'0 YPOBHS OpraHU3allu;

CTaHOBJIEHHE Yy OOydarouuxcsi oOmeill KynbTypbl, ()YHKIMOHAJIbHONW T'PaMOTHOCTH, Pa3BUTHE YMEHMH OOBSCHATh M OLICHUBATh SIBJICHHUS
OKPY’KaIOIIEer0 MUPA KUBOU MPUPOJIbI HA OCHOBAHWUYU 3HAHHUM U OMBITA, MOJTYYECHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHE y O0y4YarONIMXCSd YMEHWUH HIUTFOCTPUPOBATH 3HAYCHHE OMOJIOTMYSCKHUX 3HAHWHA B MPAKTUYCCKOW JEATEIHHOCTH YEIOBEKa,
Pa3BUTHH COBPEMEHHBIX METULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHMS 4YEJIOBEKOM MXHBOW INPHUPOJbI, HEOOXOJUMOCTH OEpEeKHOIO0 OTHOLICHMS K HEH,
COOJTFOICHHSI STUYECKUX HOPM TIPU TIPOBEICHUH OMOJIOTUYCCKUX UCCIICIOBAHUIA;

OCO3HAaHHE IIEHHOCTH OWOJIOTMYECKHUX 3HAHMUW JUIsl TOBBILICHUS YPOBHS 3KOJOTMYECKOW KYyJIbTYphl, Uil (OPMHUPOBAHHS HAyYHOTO
MHUPOBO33PEHUS;

IpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHHMH B MMOBCETHEBHOM >KM3HM JUI OLIEHKM IMOCIEICTBUI CBOEH NeATENbHOCTH MO OTHOLICHHUIO K
OKpY’Karollel cpeae, COOCTBEHHOMY 3/10pOBbIO, 000CHOBaHME U COOTIOACHUE MEP MPOPUIAKTUKY 3a00I€BaHUM.

B cucreme cpeanero obmero oOpazoBanusi «buosnorusy», uzydaemas Ha 0a30BOM ypOBHE, SBIAETCA 00sA3aT€IbHBIM Y4€OHBIM IMPEIMETOM,
BXO/ISIIIIUM B COCTaB peMETHOM 001acTi «EcTeCTBEHHO-HAayuHbIE PEAMETHI».

Jlnst u3yueHust OMoJoruu Ha 6a30BOM YpOBHE cpesiHero ooiero odpazoBanus otBoautcs 68 yacos: B 10 kinacce — 34 yaca (1 yac B Hezeno), B
11 kmacce — 34 gaca (1 4ac B Henenio).



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.
buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHHYECKUMHU U APYIHMH €CTECTBEHHBIMH HayKamu, (uiocopueil, 3THKOM,
3CTETUKOM U npaBoM. Posb OGuosoruu B opMUpOBaHUN COBPEMEHHON Hay4HOI KapTHHbBI MUpa. CucTeMa OMOJIOTHYECKUX HayK.

Metobl TO3HAHUS )KUBOW IPUPOBI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAaHKEe, H3MEpEHHE, KiiacCu(UKaIus, MOJCIUPOBaHHE, CTATHCTUYECKAs
00paboTKa TaHHBIX).

JdemoHcTpaumnu:

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

Tabnuie! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOW TPUPOJIBI.

JlabGoparopHble H NpaKTHYecKue padoThbl:

[Ipaktuueckas padota Ne 1. «Mcmonp30BaHne pa3InuHbIX METOJOB MPU U3YUEHUU OHMOJIOTHUECKUX OOBEKTOBY.

Tema 2. ’KuBble ccTeMbI U X OPTraHU3AIUS.

XKusble cucteMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: 6uoiaoruu. OTianune )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBL.

CpoiicTBa OuocucTeM W HX pa3HOOOpasue. YPOBHH OpraHM3aluu OMOCHCTEM: MOJEKYJSPHBIM, KICTOYHBIA, TKaHEBBIA, OPraHW3MEHHBIH,
MOMYJISIIUOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOTe0eHOTHIECKHH ), OMOCHEPHBIH.

JdemoHcTpaumnu:

Tabmuie! u cxeMbl: «OCHOBHBIC IPU3HAKH JKU3HU», «YPOBHU OPTaHU3AINH KUBOUM MPUPOIBI».

Ob6opynoBanue: Mmoaens Monekynsl JJHK.

Tema 3. XumMuueckuii cOCTaB  CTPOEHUE KJIETKH.

XUMHYECKUH COCTaB KJIETKU. XUMHUECKHUE AIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JeMEHThI. Bojia 1 MUHEpallbHbIE BEIIECTBA.

OyHKIMK BOJBI U MHHEPAIBHBIX BElIeCTB B KieTke. [loanepxanue ocMoTHYecKoro 6anaHca.

benku. CoctaB u cTpoeHue 06eIKoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHuMbIe U 3aMEHUMBIE aMUHOKHUCIOTHI. AMHUHOKHCIIOTHBIH
COCTaB. YPOBHU CTPYKTYphl OEITKOBOI MOJIEKyIbl (IEpBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMUYECKHE CBOICTBA OEJIKOB.
buonoruueckue GyHKIMU 6EIKOB.

@depMeHThl — Owonorudeckue kartanuzatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, cyOcTparHas crnenupudHocTb. KodepMeHTHI.
Buramunbl. Otinnuuns GepMEeHTOB OT HEOPTAaHMUECKUX KaTalIU3aTOPOB.

VYreBonpl: MOHOCaxapubl (TJIFOKO3a, prud03a U Je30KCHpr003a), Aucaxapuibl (caxaposa, JaKkTo3a) U Mojucaxapuibl (Kpaxmai, TJIIUKOTEH,
nestoo3a). buonorunueckue GyHKIUU yriieBOAOB.

Junuapl: Tpuraunepusl, pochonunuasl, crepousl. I'napodunbHo-TuapoPoOHBIe cBOiicTBa. buonornueckue GyHkiuu aununoB. CpaBHEHHE
YTJIEBO/IOB, OCJIKOB M JIUIHJIOB KaK HICTOUHUKOB SHEPIHH.



Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasr — MmoHOMepbI HyKJIeMHOBBIX KHcHIOT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue u ¢pyHkunu
PHK. Bunst PHK. AT®: ctpoenue u pyHKIUH.

[uTtonmorus — Hayka o kietke. KietoyHas teopus — mpumMep B3auMOJEHCTBUS UAe W (aKTOB B HAyYHOM IMO3HAHUU. MeTonbl U3ydeHUS
KJIETKH.

Knerka kak menoctHast uBas cuctema. OOuiye NmpU3HAKM KIETOK: 3aMKHYTas HapykHas memOpana, monekynbsl /JIHK kak renermueckuit
anmnapar, cucTeMa CUHTe3a Oeska.

Tunsl K1€TOK: 3yKapuoThyeckass U mpokapuorudeckas. OcOOEHHOCTH CTPOEHUS MPOKApUOTHUECKON kieTku. Kietounas cteHka OakTepuil.
Ctpoenue 2ykapuoTudeckoi kieTkr. OCHOBHBIC OTJIMYHS PACTUTEIBHON, )KUBOTHOW U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAs! CTEHKA, TJIMKOKAIHNKC, uX pyHkuuu. [lnazmarnyeckas memOpaHa, €€ cBoiicTBa M (PYHKLIHUU.
[Murommasma u e€ opranouasl. OmHomMemMOpanHble opraHou sl kiaeTku: DIIC, anmapar [onbmxu, u3ocombl. [1oyaBTOHOMHBIE OPTaHOUIBI KIICTKH:
MUTOXOHAPHH, IIacTUAbl. [Iporcxoxienne MUTOXOHIPUH U TuiacTua. Buasl mmactiua. HemeMOpaHHbIe OpraHOMIBI KIETKU: pUOOCOMBI, KIICTOYHBIH
LEHTP, LIEHTPUOIHN, PECHUYKH, KI'YTUKU. DyHKIIMM OpraHou10B KJIETKU. BritoueHus.

Snpo — perynasaTopHbii HeHTp KiIeTKu. CTpoeHue sipa: siaepHas 000J04YKa, KaproIia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllann, M. lllneiinen, P. Bupxos, J{x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Juarpammsbl: «PacnpenereHre XMuMUYECKHX 3JIEMEHTOB B HEXXUBOM Ipupoae», «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIE».

Tabmuuer n cxemsl: «llepuoandeckas TabiauIa XUMUYECKUX 3JIEMEHTOB», «CTpOoeHHE MOJIEKYNbI BOAb», «bruocuHTes Oenkay, «CTtpoeHue
MoJIeKyIbl Oenka», «Ctpoenue pepmenta», «Hyknennossie kucnotel. JIHK», «Ctpoenue monekynsl AT®», «CtpoeHne s3yKapuoTHUECKON KIETKU,
«CTpoeHME XKUBOTHOM KIETKM», «CTpOEHHE paCTUTEIbHOM KIETKN», «CTpOEHHME NIPOKAPUOTUYECKOW KIETKM», «CTpOoeHHE sapa KIETKU»,
«¥YTneBoapl», «JIumuas».

O6opynoBaHHe: CBETOBOM MHUKPOCKON, OOOpyIOBaHHE MJisi INPOBENEHUS HAOMIOACHUN, W3MEpEeHUH, HKCIEPUMEHTOB, MHUKPOIpEnapaTsl
PaCTUTENBHBIX, )KUBOTHBIX M OAKTEPHAJIbHBIX KIETOK.

JlabopaTopHbie H IPaKTHYeCKHe PadoThI:

JIaGoparophas pabota Ne 1. «/3yyeHne KaTaIMTHUECKOM aKTUBHOCTH (PEPMEHTOB (Ha MPUMEpe aMUIIa3bl MU KaTajiasbl)».

JlabopatopHas pabora No 2. «M3yueHue CTpOCHHS KIETOK pACTECHUM, KUBOTHBIX M OakTEepUd TMOJ MHKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax 1 ux OrnucaHue».

Tema 4. ZKu3HenesTeIbHOCTD KJIETKH.

OOMeH BelecTB, WK METa0O0IU3M. ACCUMMIIAIMS (TUTACTHUECKUI 0OMEH) U AUCCUMIIIALUS (SHEPreTHYeCKU 0OMEH) — IBE€ CTOPOHBI €TMHOTO
nporecca Merabonusma. Posib 3aK0OHOB COXpaHEHHUs BELIECTB U SHEPTUU B TOHUMAaHUU MeTabonu3ma.

Tunsl oOMeHa BemiecTB: aBTOTpOGHBINH U reTepoTpodHbIil. Poib pepMeHTOB B 00MEHE BELIECTB U NMPEBPALLIEHUU SHEPTUU B KIIETKE.

®otocunTte3. CeroBas u TeMHOBast (aszbl poTocuHTe3a. Peakiuu ¢orocunresa. DPPekTUBHOCTH (HOTOCHHTE3a. 3HaUeHHe (HOTOCUHTE3A IS
KHU3HH Ha 3emuie. Biiusinue ycnoBuii cpezibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.



XeMocuHTe3. XeMOCHHTE3UpYoue OakTepuu. 3HaUeHHEe XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIIe.

OHepreruyeckuii oOMeH B KileTKe. Paciienienue BemecTs, BbIACNCHHE W aKKyMYJIHPOBAHUE SHEPTrUU B KIIETKE. DTallbl SHEPreTUYECKOTO
oOmena. ['nmukonus. Bbpoxkenue u ero Buabl. KucnopogHoe okucieHue, WiIM KiIeTo4HOe aAbixanue. OkucinutelnbHoe GocPopHInpoBaHUE.
D} heKTHBHOCTh YPHEPTETHIECKOTO OOMEHA.

Peakuuu marpuynoro cunrtesa. ['enernueckas uadopmarus u JJHK. Peanu3zamus reHernueckoi nHGOpMaIMu B KJIETKe. | eHETHYeCKHA KOI U
ero cpoiictBa. Tpaunckpunims — matpuuHbiid cuate3 PHK. Tpancnsius — OnocunTes 6enka. Dramnsl Tpancisiinun. KonupoBanne aMuHOKUCTOT. Poitb
prubocoM B OMOCHHTE3E OeKa.

Heknerounsie Gpopmbl xxu3uu — BUpychl. Vctopusi oTkpbiTus BupycoB (. 1. MBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IUKJIa
BupycoB. bakrtepuodaru. bone3nu pacteHuid, KUBOTHBIX W YEJIOBEKAa, BhI3bIBaeMble BHUpycamHu. Bupyc mmmyHonedunmra uenoBeka (BUY) —
Bo30ymutenp CIIM/]a. OOpaTHas TpaHCKPUIIIHS, peBepTa3a u nHTerpasa. [IpodunakTiuka pacnpocTpaHeHHUs BUPYCHBIX 3a00JIeBaHU.

JdemoHcTpaumnu:

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

Tabmuiber u cxembl: «Tunbl nutanus», «Merabonuzm», «MHUTOXOHIPUS», «IHEPreTUYecKuil odmen», «Xiopomiact», «DOTOCHHTE3Y,
«Crtpoenue [IHK», «Ctpoenue u (pyHKIHOHHpOBaHUE reHay, «CuHTe3 Oenka», «'eHeTnueckuii koa», «Bupyce», «bakrepuodarm», «Ctpoenue u
*u3HeHHbIi K Bupyca CITNa, 6akrepuodaray, «Permmukarms JTHK».

O6opynoBanue: moaenu-anmumkanuu «Yasoenue JJHK u tpanckpunuus», «buocunte3 6enka», «CTpoeHHE KIETKH», MOJAEIb CTPYKTYPHI
JIHK.

Tema 5. PasMHoOKeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Krnerounslil nuki, win kM3HEHHBIM UK kieTku. MHTepdasa u murtos. Ilponeccsl, nporekatonye B nHTepdaze. Pemnnkanus — peakuus
matpuuHoro cunte3a JHK. Crtpoenune xpomocom. XpoMOCOMHBII HabOp — KapuOTHN. JIUNIOWAHBIA M TamjouAHBI XPOMOCOMHBIE HAOOPBI.
Xpomarusl. [luTonorndyeckrie 0OCHOBBI pa3MHOXEHUS U HHAUBUAYAIBHOIO Pa3BUTHUSL OPIaHU3MOB.

Henenue xnetku — Muto3. Craguu mutosa. [Iporeccsl, mpoucxosiye Ha pa3HbIX CTaAUSIX MUTO3a. buonoruueckuii cMbIci MUTO3A.

[IporpamMmmupyemas rudenb KJIETKH — alomnTo3.

@opMbl pa3MHOXKEHHMsI OpraHM3MOB: Oecroyioe M MoJioBoe. Bujabl 0Oecrnonoro pa3MHOKEHHs: JeleHUEe HaJBOe, MOYKOBaHME OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKE, BETETATHBHOE pa3MHOXKeHUE. VICKyCcCTBEHHOE KJIOHUPOBaHUE OPTaHU3MOB, €ro 3HaU€HHE ISl CENIEKIUH.

[TosnoBoe pa3zMHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Meiio3. Ctaguu meito3a. IIpoueccsl, npoucxoadmue Ha craausx menosa. [ToBenenne xpomocom B Meito3e. Kpoccunrosep. buonornueckuit
CMBICJ U 3HaUEHUE MeHo3a.

["ameTorenes — mpouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y KMBOTHBIX. [10JI0BbIE Kene3bl: CEeMEHHUKH M sSUYHUKH. OOpa3oBaHNe U pa3BUTHE
MOJIOBBIX KJIETOK — rameT (Crepmaro3oui, SuleKseTKka) — cuepMaroreHe3 u oBoreHe3d. OCOOEHHOCTH CTPOEHHUS SHIEKIETOK M CIIEpMaTO30U0B.
OmnonorBopenue. [laprenorenes.



WupuBuayanbHoe pa3BUTHE (OHTOreHe3). DOMOpPHOHAIBHOE pa3BUTHE (3MOpuoreHes). DTanbl dSMOPHOHAIBHOTO PA3BUTHS Y MO3BOHOUYHBIX
KUBOTHBIX: JIPOOJICHUE, TacTpysius, opraHoreHnes. [loctaMOproHanbHOE pa3BUTHE. THUIBI MOCTIMOPUOHAIBHOTO PA3BUTHS: MPSIMOE, HEMPSIMOe
(muunHOYHOE). BiiusHue cpenpl HAa pa3BUTHE OPraHU3MOB, (PaKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pazButue pacteHuil. OHTOreHe3 [BETKOBOI'O PACTEHUS: CTPOCHHE CEMEHM, CTaJIUN PA3BUTHSL.

JdeMoHcTpanum:

Tabmuubl u cxembl: «@DOpMBI Pa3MHOXKEHHUS OPTraHU3MOB», «JIBOMHOE OIUIOJIOTBOpPEHHE Yy IIBETKOBBIX pacTeHuit», «BereratuBHoe
pa3MHOXXEHUE pacTeHui», «Jlemenue kieTku Oaktepuil», «CTpoeHHE IMOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KIETOYHBIH LUKI»,
«Permnkanusa JJHK», «Mutosy, «Meiio3», «IIpsmoe u HenpsMmoe pa3Butue», «l'amerorenes y MiIEKONUTAIOMINUX U Y€I0BEKa», «OCHOBHbBIE CTaANU
OHTOIEHE3A».

O6opynoBaHue: MHUKPOCKOIN, MHKporpenapaTrsl «CrnepMaTo30uabl MICKOMHUTAIOMEro», «SiieKaeTka MiaekonuTatomero», «Kapuokunes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHAsI MOJIeb-anmuinkanus «/lenenne kinetkn», moaens JJHK, Moxens MeTadazHoil XpOMOCOMBEI.

JlabGopaTropHble U NpaKTUYecKue padoThbl:

JlaboparopHas padota Ne 3. «Habmronenrne MuTo3a B KJIeTKaxX KOHYMKA KOpEIKa JTyKa Ha TOTOBBIX MUKPOIIpenapaTaxy.

JlaboparopHast pabota Ne 4. «3ydeHre cTpOSHUS MOJIOBBIX KJIETOK HAa TOTOBBIX MHKPOIIPEIIapaTax».

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmert u 3amaun reHeTHku. McTopus pa3BuTHs reHeTUKU. Poilb UTONOTMU M SMOPUOJIOTUU B CTAHOBIICHUU T€HETUKU. BKitag poccuiickux u
3apyOeKHBIX YUEHBIX B PA3BUTHE T€HETUKH. MeTOo/Ibl TeHETHKHU (THOPUIOIOTHYECKH, IUTOTeHETHUYECKUIA, MOJIEKYJISIpHO-TeHeTH4eckHii). OCHOBHbIE
TeHETUYECKUE OHATHUS. [ 'eHeThuuecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpeIIUBaHUM.

3aKOHOMEPHOCTH HaclleZJOBaHUs MPU3HAKOB, ycTaHOBJIEeHHbIE ['. Menaenem. MoHornubpuHoe ckperyBanue. 3akoH eUHO-00pa3usi THOpHI0B
nepBoro nokosnenus. [lpaBuino goMmuHMpoBaHus. 3aKOH paclleryieHUus NPU3HaKoB. [ unoreza unctoTsl rameT. [loaHOE M HEMOTHOE TOMUHUPOBAHUE.

JurubpugHoe ckpenMBaHue. 3aKOH HE3aBUCHMOTO HACJIENOBaHHs MpH3HAKOB. l[uToreHeTHMdeckne OCHOBBI JUTUOPUIHOTO CKPEIIWBAHUS.
Ananusupyrouiee ckpeniuBanue. Vcrnonp30BaHne aHAIU3UPYIOIIETO CKPEIIMBAHUS IS ONIPEIETICHHsI T€HOTHUIIa OCOOH.

CuemnieHHoe HacnefoBaHue mnpu3HakoB. Pabora T. Moprana no cuemieHHOMY HaclieZJOBaHMIO TeHoB. HapylieHue cuemyieHuss TeHOB B
pe3yabTaTe KPOCCUHTOBEpA.

XpOMOCOMHas TEOPHs HACIEICTBEHHOCTH. [ eHeTHUecKne KapThl.

I'enernka mona. XpOMOCOMHOE OIpeieieHHe Mojia. AyTOCOMBI U TOJOBBIE XpOMOCOMBI. ['OMOraMeTHble U reTeporaMeTHble OpPraHu3MBbl.
HacnenoBanue npu3HakoB, CHETJIEHHBIX C ITOJIOM.

N3menunBocTh. Buasl M3MEHUYMBOCTH: HEHACHEACTBEHHas W HacielcTBeHHas. Ponb cpeabl B HEHACHEACTBEHHONM W3MEHYMBOCTH.
XapakTepuctuka MOIUGUKAIMOHHON N3MEHYUBOCTU. BapuaimoHHbIN psil M BapualimonHas kpuBas. Hopma peakiuu npusHaka. KonmuecTBeHHbIC U
KaueCTBEHHBIC MMPU3HAKU U UX HOpMa peakinu. CBoMCTBAa MOIU(PUKAIIMOHHON U3MEHUYUBOCTH.

HacnencTBennas, wim TeHOTUNHMYECKas, W3MEHYMBOCTh. KomOWHATHBHAs WM3MEHUMBOCTH. Mei03 © TIOJIOBOM TPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. MyTalnoHHas U3MEeHYNBOCTh. Kiaccudukanus MyTanuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHUHBI
MyTanuid. MyTareHHble (pakTopbl. 3aKOH TOMOJIOTHUECKUX PSJIOB B HacleAcTBeHHON n3MenunBocty H. . BaBunosa.



BuesigepHast HacI€ICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uvenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJIbI I'€HETHUKH YEJIOBEKA: T'C€HEATOrMYECKUM, OMM3HEIOBBIA, IIUTONCHETHYECKUN,
OMOXMMHYECKUN, MOJIEKYJISIpHO-TeHeTuYecknil. COBpeMEHHOE Ompe/ielieHne T'eHOTHUIIA: MTOJTHOT€HOMHOE CEKBEHUPOBAaHUE, TEHOTUITUPOBAHUE, B TOM
gucie ¢ nomomibto [IIIP-ananu3a. HacneactBennble 3a0osieBaHMsl  YellOBEKa: TeHHble 00Je3HH, OOJIe3HW C  HACJEICTBEHHOMN
MIPEIPACIIONOKEHHOCTRI0, XPOMOCOMHBIE Oosie3HH. ComaTnuecKkue U reHepatuBHbIe MyTanuu. CTBOJIOBBIE KIETKU. [IpUHIMIBI 310poBOTO 00pa3a
KU3HU, JUATHOCTUKH, MPOMUIAKTUKA U JICUCHUS TCHETUYECKUX Oosie3Hei. MeauKo-TeHeTHYeCKOe KOHCYIbTUPOBAaHUE. 3HAYCHHE METUITUHCKOM
TeHETUKH B MPEAOTBPAILICHUH U JICUCHUU TeHETUYECKUX 3a00JIeBaHNI Yell0BeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-Pecorckuii, H. . BaBunos.

Tabmumer u cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE W €r0 IUTOTCHETHYECKass OCHOBa», «3aKOH PACHICIUICHUS W €ro IUTOTCHETHYeCKas
OCHOBa», «3aKOH YHCTOTHI TameT», «JluruOpuaHoe ckpenimBanue», «lluTomornyeckne OCHOBBI JTUTHOPUIHOTO CKpEUIMBaHHY, «Meho3y,
«B3aumojielicTBre allIebHBIX TI'EHOBY», «l'€HeTHYeCKHuEe KapThl PACTEHUM, J>KUBOTHBIX M YeJIOBeKa», «l'eHeTnka mnomna», «3aKOHOMEpPHOCTH
HACJIEIOBAHMs, CIEIIEHHOTo C mojoM», «KapuoTumbl 4yenoBeka W KUBOTHBIX», «Buabl W3MeHUHUBOCTHY, «MoAH(PUKAIUOHHAS HU3MEHUYUBOCTHY,
«HacnenoBanue pesyc-haktopay, «I'eHeTHKa rpynm KpoBu», «MyTallMOHHAsE U3MEHYUBOCTHY.

O6opynoBanue: Moaenu-aniuMkanuu «MoHoruOpuaHoe cKpemuBanuey, «HemomHoe momuHUpoBaHUE», «IUruOpuIHOE CKpEIIMBaHUEY,
«IIepekpéct XxpoMocoM», MUKPOCKON M MHKpompemnapar «Jpo3oduia» (Hopma, Myranuu (HOpMbI KpbUIEB M OKpacku Tena), repbapuii «l'opox
ITOCEBHOM».

JlaGopaTopHble U PaKTHYeCKHE PadoThI:

JlabopaTtopHas padota Ne 5. «3ydenue MmonudukamoOHHON W3MEHUYUBOCTH, TOCTPOEHNE BAPUAIIMOHHOTO PsiJia U BApUALIMOHHON KPUBOII.

JlaboparopHast pabota Ne 6. «AHanu3 MyTanuil y Apo30Q bl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Tema 7. Cenexkunst opranu3mMoB. OCHOBBI O0HOTEXHOJIOTHH.

Cenekiusi Kak HayKa W TIpollecC. 3apOKJICHHME celeKuuu W jaoMectukarus. Yuenne H. WM. BaBumoBa o 1eHTpax NpOUCXOXKICHUS U
MHOT'000pa3usi KyJIbTypHBIX pacTeHUM. L{eHTphl MpOoUCX 0K AeHUS TOMAITHUX KUBOTHBIX. COPT, MOpo/Ia, IIITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIMU. MaccoBblii W MHAMBHUAYaAJIbHBI OTOOpPHI B CENEKIMH PACTEHUN U KUBOTHBIX. OllEHKa JKCTephepa.
bruskopocTBenHoe ckpenuBanne — UHOpuAWHT. Yucrast muaus. CKpenmBanue YuCThIX TUHUH. ['eTeposuc, unu rubpuanas cuna. HepoactseHHoe
ckpenuBanue — ayropuauar. Otmanénnas ruldpuausanus U e€ ycnexu. VMICKycCTBeHHBIM MyTareHe3 W IMOJy4YeHUe MOJTUIUIONI0B. JlocTrkeHus
CEJICKIIUU PACTEHUH, )KUBOTHBIX 1 MHKPOOPTAaHU3MOB.

buortexHonorust kak oTpacib MPOU3BOJACTBA. | eHHas WHXKEeHepus. JTambl cozgaHus pekomOunHanTHoW /IHK u TpaHCTeHHBIX OpraHH3MOB.
Knerounas wunxkenepus. Kierounsle KynbTypbl. MUKpPOKIOHANBHOE pa3MHOXKEHHE pacTeHuil. KioHHpoBaHUME BBICOKONPOAYKTHUBHBIX
CEJIbCKOXO03SICTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUEe U 3ThuYecKue npodaemsl. ' MO — reHeTruecku MOAU(PUIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanmu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. I1BaHOB.



Tabmuier u cxembl: kapTa «L{eHTpBl TPOUCXOKACHUSI B MHOTO0Opa3us KyJIbTYpPHBIX pacTeHui», «[lopoasl moMamHuX XKHUBOTHBIX», «Copra
KYJIBTYPHBIX pacTeHuit», «OtnanéHHas rudbpuausamus», «Paboter akamemuka M. @. MBanoBay, «llomumionaus», «OOBEKTb OHOTEXHOJIOTHUNY,
«KnetouHble KyJIbTypbl U KIOHUpOBaHUEY», «KOHCTpyHpoBaHUE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBanue: MyJsSKU IJIOJI0OB U KOPHEIUIOAOB AUKUX (OpM M KYJIBTYPHBIX COPTOB pacTeHuid, repbapuii «CenbckoX03sHCTBEHHBIC
pacTeHus.

JlaGopaTopHble U IPaKTHYeCKUe padoThI:

Okckypcusi «OCHOBHBIE METOABbl W JOCTHUKEHHSI CENEeKIIMM PACTeHMH W IKUBOTHBIX (HA CEJICKIMOHHYIO CTaHIMIO, IUIEMEHHYIO ¢epMmy,
COPTOHUCIIBITATEIbHBIA YYACTOK, B TEIUTMUHOE XO3SHCTBO, J1a00paTOPUIO arpOYHUBEPCUTETA WIIH HAYUYHOTO LIEHTPA)».

[UDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110 BUMOJIOTMM HA BA30OBOM VYPOBHE CPEJIHEI'O OBLIEI'O
OBPA30BAHUIA

CornacHo ®I'OC COO, ycranaBiauBaroTcsi TpeOOBaHUS K pe3yIbTaTaM OCBOCHHsS O0YUYaAIOUIUMUCS MPOrpaMM CPEIHEro 00IIero o0pa3oBaHuUs:
JTUYHOCTHBIM, METANPEAMETHBIM U MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType TUYHOCTHBIX Pe3yabTaTOB OCBOCHHUS MpeaMeTa «bHonorusy BhIIEICHBI CIEIYIONINE COCTABISIONINE: OCO3HAHUE 00yUYaIOITUMUCS
POCCHIICKON TPa)KJaHCKOW HJEHTUYHOCTH — TOTOBHOCTHM K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEIECICHUI0, HaJu4yhe MOTHUBAIUU K
OOy4eHHIO OHMOJIOTHH, IEJICHANIPABICHHOE pPa3BUTHE BHYTPEHHUX YOEKICHUN JIMUHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH U HCTOPUUYECKUX
TPaIUIUN Pa3BUTHSI OMOJIOTMUECKOTO 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JEATEIHLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIITUMH CHCTeME OMOIIOTMYECKOT0 00pa30oBaHusl, HATMYHE YKOJIOTHYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBHUTh
LEJU ¥ CTPOUTH KU3HECHHBIE TUIAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHHS mpeamera «buosorus» mOCTUTAIOTCS B €AMHCTBE YYEOHOM W BOCIMTATENBHOW JIEATEIBHOCTH B
COOTBETCTBUHU C TPATUIIMOHHBIMH POCCUMCKUMHU COLUUOKYIHTYPHBIMH, UCTOPUUYECKUMHU U JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, MPUHSITHIMH B
o0miecTBe MTpaBWJIaMH M HOPMaMH TIOBEJIEHUS M CHOCOOCTBYIOT TIpOIlECCAaM CaMOIIO3HAHUSA, CAMOBOCIHTAHHUS W CaMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEH MO3UIMHU JIMYHOCTH, MATPUOTHU3MA, YBAOXKEHHUS K 3aKOHY U MPABOMOPSAKY, YEIOBEKY TpyAa U CTaplIEMy IOKOJIEHUIO, B3aWUMHOIO
YBa)KE€HUS, OCPEKHOTO OTHOMICHUS K KYJbTYPHOMY HACIEIUIO W TPAIUIMAM MHOTOHAIIMOHATIRLHOTO Hapoaa Poccuiickort deneparnuu, npupojae u
OKpY>Karollen cpene.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS ydeOHOro mnpeamera «bUONOTHS» MOMKHBI OTpakaTh TOTOBHOCTh U CIHOCOOHOCTH OOYYarOIIMXCS
PYKOBOJICTBOBAaThCS C(HOPMHPOBAHHOW BHYTPEHHEH TMO3UIIMEH IJWYHOCTH, CHUCTEMOW I[EHHOCTHBIX OpHUEHTAIMN, TO3UTUBHBIX BHYTPEHHUX



yGC)KI[eHHﬁ, COOTBCTCTBYIOIIHUX TPaJUIIHUOHHBIM HCHHOCTAM pOCCHfICKOI‘O O6IJ_[CCTBa, PaCIMPCHUC KU3HCHHOI'O OIIbITa M OIbITa ACATCIBHOCTU B
Mpoliecce peaan3alui OCHOBHBIX HAMPABIEHUN BOCIIUTATEIbHOM I€ITEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpaKIaHCKOro BOCIIMTAHUS

c(OPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YUYaIOILIErocsl Kak aKTUBHOT'O M OTBETCTBEHHOT'O UJI€HA POCCUICKOro OOIIEeCTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB M 00SI3aHHOCTEH, YBRXKCHHIE 3aKOHA U TIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOp‘-IGCKOfI ACATCIIBHOCTH NPpU CO3AaHHUUN y‘-IGGHBIX IMPOCKTOB, PCIICHUUN y‘-IGGHBIX W IIO3HAaBAaTCJIBbHBIX 3aaa4,
BBITIOJTHEHUH OMOJIOTUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH OIpPeNesATh COOCTBEHHYIO MO3UIUIO M0 OTHOLICHHIO K SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YYUTHIBATh B CBOMX JNEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOJACUCTBHUS JIFOJIEH C Pa3HbIMU YOSKICHUSIMH, KYJIbTYPHBIMU
OEHHOCTAMMU U COLIMAJIBHBIM ITIOJIOXKECHHUEM,

TOTOBHOCTbL K COTPYAHHYCCTBY B IIPOLHECCE COBMCECTHOI'O BBIIIOJIHCHUS y‘-Ie6HI)IX, IIO3HABaTCJIIbHBIX W HMCCICAO0BATCIIBCKHUX 3ajaay,
YBKUTEJIHLHOTO OTHOLICHHSI K MHEHHUIO OMIMIOHEHTOB MPHU 00CYKJIECHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPIKAHMS;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMS

c(OPMHPOBAHHOCTH POCCUHCKON TPAKIAHCKON WACHTUYHOCTH, MATPUOTHU3MA, YBRKEHHUS K CBOEMY Hapoay, YyBCTBA OTBETCTBEHHOCTH IEpe]
Poaunoii, ropaoctu 3a cBoit kpaid, cBor0 PosiuHy, CBOI S3BIK U KYJIBTYPY, IPOILIOE U HACTOALIEE MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPHUPOJHOMY HACIEAUI0 M MaMSATHUKAM MPUPOJBI, JOCTH)KEHHAM Poccun B Hayke, HCKYCCTBE, CIOpTE,
TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTH OLCHUBATHh BKJIAQ pOCCI/II\/JICKI/IX y‘IéHBIX B CTAHOBJICHHUEC W Pa3BUTUC 6I/IOJ'IOFI/II/I, MOHMMAaHHUS 3HAYE€HUSI OMOJIOTHMU B ITO3HAHUU
3aKOHOB MIPUPO/IbI, B )KU3HU YETIOBEKA M COBPEMEHHOTO O0IIeCTBA;

ujeitHas yoe:x IEHHOCTh, TOTOBHOCTH K CIY’KEHHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh 32 €0 CyAb0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOTO OYAyIIEero;

OTBCTCTBCHHOC OTHOLICHHUE K CBOHMM POJAHUTECIAM, CO3AaHUIO CEMBbU Ha OCHOBC OCO3HAHHOI'O IMPHHATHA I_[eHHOCTeI\/'I CEMENHON JKWU3HHU B
COOTBETCTBHUH C TPaAULIUAMU HapoaoB Poccuu;

4) 3cTEeTUYECKOr0 BOCIUTAHMSI:

OCTECTUYCCKOC OTHOMICHUE K MHPY, BKIIIOYAA I3CTCTHUKY 6BITa, HAaYYHOTO M TEXHHYECKOI'0 TBOpUECTBA, CIOpTa, Tpyaa, O6H.[€CTB€HHI)IX
OTHOIIICHHH;

MMOHMMAaHKUE YMOLIMOHAIIEHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIIEHHE TIPOSBIISATH KAYeCTBAa TBOPUYECKON TUYHOCTH;



5) pusnyeckoro BocnuTaHus, GOpMUPOBAHUSA KYJIbTYPHI 310POBbSI H IMOLHOHATBHOI0 0J1arONOTyYHs:

MOHMMAaHKWE M peau3alys 3J0pOBOTO M 0E30MacHOr0 o0pas3a KM3HU (3AOPOBOE MUTAHHE, COOMIOEHHE TUTMEHUYECKUX MPABUII U HOPM,
cOamaHCUPOBAaHHBINA PEKUM 3aHATHI U OT/AbIXA, PETyJsipHas pU3nYecKasi aKTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

IMOHUMAaHWEC NCHHOCTHU MPaBUJI HHAUBHUAYAJIBHOI'O U KOJUICKTUBHOI'O 6G3OHaCHOI‘O MOBCACHUA B CUTyallUdX, YI'POKAOIINX 3J0POBbIO U JKU3HU
JTIIOJICH;

OCO3HaHHUE MOCTEACTBUIA U HEMPUATHUS BPEAHBIX IPUBBIYEK (YIOTPEOJIEHHUS AIKOT0JIs, HAPKOTUKOB, KypeHus);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYJAOTI00HE;

TOTOBHOCTh K aKTHBHOM ACATCIIbHOCTHU TEXHOJOTHYECKONH H COHH&HBHOﬁ HaIpaBJICHHOCTH, CHOCO6HOCTI> WHULIMHUPOBATh, IJIAHUPOBATH U
CaMOCTOATCIIbHO BBIINIOJIHATE TAKYIO ACATCIIbHOCTD,

UHTEpEC K pa3iuyHbiM chepam NpodecCHOHATbHOM NIEATENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayuiedl mnpodeccuu u
pealn30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUN BCEH KHU3HH,

7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:

9KOJIOTHUECKH 1e1IecO00pa3HOe OTHOIICHHE K MPUPOIEC KaK HCTOYHHUKY KU3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBILIEHUE YPOBHS IKOJIOTMYECKOM KyJIbTYphI: IPHOOPETEHUE OMbITA IJIAHUPOBAHUS MOCTYIIKOB U OI[EHKU WX BO3MOXKHBIX MOCIEACTBHUM AJs
OKpY>Karollen Cpeibl;

OCO3HaHHUeE TN100aIbHOI0 XapaKkTepa 3KOJOTHYECKUX MPOo0JIeM U MyTeil UX pelIeHMs;

CIOCOOHOCTh HCIIOJIb30BaTh MpUOOpeTaeMble NpU H3YYeHUM OWOJIOTMM 3HAaHMA M YMEHHs IpH peIIeHUH Npo0sieM, CBS3aHHBIX C
palMoHaIBHBIM MPUPOIONOIb30BAHUEM (COOIIOIEHUE MTPaBUJI TIOBEACHUS B MPUPO/E, HANIPABIEHHBIX HA COXpAaHEHHWE PAaBHOBECUS B HKOCHUCTEMAX,
OXpaHy BUJIOB, IKOCHCTEM, OHOChepsl);

aKTUBHOE HEINpUATHE MACMCTBUM, NPUHOCIIIMX BpEI OKpYXarolled MNpUpOAHON cpele, YMEHHEe IpPOTHO3UPOBATh HEOJIAronpUsTHbIE
HKOJIOTUYECKHUE TOCIIEACTBUS NPEANPUHUMAEMbIX IEHCTBUI U MPeI0TBpaIlaTh UX;

HAJIMYME Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJOTHUECKONW KYIbTYpbI, ONBITA JESITEIbHOCTH 3KOJIOIMYECKON HANPaBICHHOCTH, YMEHUS
PYKOBOJACTBOBATLCA MMHU B HO3HaBaTCJ'IBHOI‘/’I, KOMMYHI/IKaTHBHOfl nu COIII/IEU'ILHOﬁ IMPAaKTHUKE, TOTOBHOCTHU K YYaCTHUIO B HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTHU
9KOJIOTMUYECKOI HaNpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHNUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO
Ha JIMaJIore KyJbTyp, CIIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHPE;

COBCPUICHCTBOBAHUEC SI3BIKOBOM M YMTATENHECKOH KYJIBTYPEI KaK CpEACTBa BSaHMO)IeﬁCTBHﬂ MCXKAY JJIOAbMHU W ITO3HAHWA MUPA,



MOHMMaHKe creuuuku OMOJIOTUM KaK HayKd, OCO3HaHUS €€ poiu B (OPMHUPOBAHUHM PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUH
[IEJIOCTHOTO TPEACTaBICHUS 00 OKPYKAIOLIEeM MHUPE KaK O €AMHCTBE MPUPO/IbI, YEIOBEKa U O0IIECTBA, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHny IpodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHM ISl COBPEMEHHOW LMBUIM3ALMU: OOECHEYEHUs] HOBOI'O YPOBHS Pa3BUTHS MEIULMHBI, CO3JaHHE
NEPCHIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pEIIaTh PECypCHbIE MPOOJEMBI pa3BUTHS YEIIOBEUECTBA, MOWCKA ITyTeH BBIXOJA M3 IJI0OATBHBIX
HKOJIOTUYECKUX TMpoOsieM M o0ecredyeHus Mepexoia K YCTOHUMBOMY pPa3BHTHIO, PALMOHAIBFHOMY HCIOJIB30BAHUIO IMPHUPOIHBIX PECYPCOB H
(OpMHPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aUHTEPECOBAHHOCTh B MOJIyY€HUH OMOJIOTMYECKUX 3HAHUH B LEJIAX MOBBIMICHHS OOIIEH KyJIbTyphl, €CTECTBEHHO-HAyYHOU IPaMOTHOCTH, KaK
COCTaBHOM 4acTH (PyHKIIMOHAJILHOW I'PaMOTHOCTH 00ydaromuxcs, popMupyemMoi npu u3y4eHuu OnoJoruu;

MIOHMMAaHHUE CYIIHOCTH METOJ/IOB IO3HAHHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIIOJIb30BATh MOJy4YaeMble 3HAHUS IS
aHaJIn3a U OOBSCHEHHUS SIBJICHUN OKPY)KAIOLIEro MUpPa U MPOUCXOJAIIUX B HEM N3MEHEHUN, YMEHUE J1eNaTh 000CHOBAHHbIE 3aKIIOYEHHsI HA OCHOBE
Hay4HbIX ()AaKTOB U UMEIOIUXCS JAHHBIX C LEJIBIO OJIYYEHHUs JOCTOBEPHBIX BbIBOJIOB;

CIOCOOHOCTh CaMOCTOSTENbHO MCII0JIb30BaTh OMOIOTMYECKHE 3HAHUS [T PELIeHUs IPo0JeM B pealbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HaHUE LIEHHOCTH HAYYHOU JESITEIIbHOCTH, TOTOBHOCTh OCYILECTBIIATH IPOEKTHYIO U UCCIIEI0BATEIbCKYIO IE€ATEIbHOCTD NHIMBHUIYAIIBHO U
B IpYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENPEPBIBHOMY 00pa30BaHMIO U CaMOOOpPa30BaHMIO, K AKTHBHOMY ITOJIyYE€HUIO HOBBIX 3HaAHMH IO OMOJIOTHHU B
COOTBETCTBHUH C )KMU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEIAMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe pe3ylbTaThl OCBOCHMS Y4eOHOro mnpenmera «bHOJOTHS» BKIIOYAIOT: 3HAUYMMBIE IS (OPMHUPOBAHUS MHUPOBO33PEHUS
o0yJaroImuxcs MEeXIUCHUILUIMHAPHBIE (MEXIpEeIMETHbIE) OOIeHayuyHble MOHATUS, OTpaXKarolllMe IeIOCTHOCTh HAy4YHOM KapTUHBI MHpa U
cHenu(puKy METOJO0B IO3HAHMs, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BELECTBO, DHEPTHUsd, SBIIEHHE, MPOLECC, CUCTEMa, Hay4dHbI (akT,
MIPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCieloBaHNe, HAOII0AeHHE, U3MEPEHNE, IKCIIEPUMEHT U IPYruX), YHUBEpCcalbHbIE YUeOHbIE
nelicTBus (Mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), oOecneunBatole GopMupoBanue GpyHKIIMOHAIBHOM IPaMOTHOCTH U COLUANIbHON
KOMIIETEHIIMM OO0Y4YaIOLINXCs, CIIOCOOHOCTh OOYYaOLIMXCS HCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHMUS U
YHHUBEpCcaJbHble yueOHbIE AEUCTBUS B TO3HABATEIBHON U COLMATBHON MPAKTUKE.

MeTtanpeameTHble pe3yIbTaThl OCBOSHHS MPOTrpaMMbl CpEeTHETr0 O0IIero 00pa3oBaHus JOHKHBI OTPaKaTh:

OgByageHne YHMBEPCAJIbHBIMH Y4¢OHBIMH IIO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe TeHCTBHS:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMMPU OCBOEHUHU 3HAHUN MPHEMBI JOTMYECKOrO MBIIIICHUS (aHalu3a, CHHTE3a, CpPaBHEHHUs, Kiaccupukauuu, o600IieHus),
PacKpbIBaTh CMBICII OMOJIOTUYECKUX MOHATUH (BBLACTATH UX XapaKTepHbIe MIPU3HAKH, YCTAHABIUBATH CBA3H C IPYTMMHU NOHSATHAMM);



OHpe,Zle.H}ITB e JCATCIIbHOCTH, 3aJaBas HapaMeTpBI 158 KpI/ITepI/II/I HUX JOCTHXXKCHUA, COOTHOCHUTD pe3y.IIbTaTI>I NCATCIIBHOCTHU C ITOCTAaBJICHHBIMHA
LICIISIMU;

HCII0JIh30BaTh OMOJIOTMYECKUE TTOHATHUS 1)1 OOBSCHEHUS (DAKTOB U SIBJICHUH YKUBOW TTPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYKICHUsS (MHIYKTUBHBIC, ACAYKTHBHBIC, 110 aHAJIOTHH), BBIABJISATH 3aKOHOMEPHOCTH M IPOTHBOPEUYHUS B
paCCManI/IBaeMLIX SIBJICHHUAX, (bOpMy.HI/IpOBaTb BBIBOJbI U 3aKJIIOUYCHUS,

HpI/IMeHHTL CXCMHO-MOJCJIBHBIC Cpe[[CTBa JJIA HpeIICTaBJICHI/ISI CYH_ICCTBCHHLIX CBSI3€I71 )41 OTHOH.IGHHFI B I/I3y‘-IaeMLIX 61/IOJ'IOI‘I/I‘~I€CKI/IX O6’bCKTaX,
a TaK)Ke MPOTUBOPEUYHI pa3HOTO PO, BHISBICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

paspabaThIBaTh TUIAH pEIICHUsS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCSI MATEpUATIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTD, OLICHUBATh COOTBETCTBHUE PE3Y/IHTATOB IIEJISIM, OLIEHUBATh PUCKHU TIOCICCTBUN JIEATESIbHOCTH;

KOOleI/IHI/IpOBaTI) U BBIIIOJIHATH pa60Ty B YCJIOBI/IFIX peaanoro, BI/IpTyaJII)HOFO nu KOM6I/IHI/IpOBaHHOFO B3aI/IMOIIeI>'ICTBI/I$I;

pa3BI/IBaTI) eraTI/IBHOC MBIIIJICHHUC HpI/I peHICHI/II/I JKN3HCHHBIX np06neM.

2) 6a30BbIe HCCIEA0BATEIbCKHIE el CTBHA:

BIIaJIETh HABBIKAMHU Yy4eOHO-MCCIEAOBATEIbCKON M MPOEKTHON MeATeIbHOCTH, HaBBIKAMH pa3pelieHus MpoOsieM, CIOCOOHOCTBIO H
TOTOBHOCTBHIO K CaMOCTOHTeHLHOMy HOI/ICKy MCETOO0B pemeHI/m HpaKTI/I'-ICCKI/IX 3aja4, HpI/IMCHCHI/IIO paBJH/I‘-IHI)IX METOOOB IIO3HAHMUA,

HCIIOJIB30BATh pa3JII/I‘IHI)IC BHUIbBI ACATCIBHOCTHU IIO HOJ'Iy‘-IeHI/IIO HOBOI'O 3HaHUsA, €10 I/IHTCpHpeTaHI/II/I, HpeO6pa3OBaHI/IIO nu HpI/IMCHeHI/IIO B
y4eOHBIX CUTYalHsIX, B TOM YHCIIE MPU CO3AaHUU YUYEOHBIX U COIIMAbHBIX IPOEKTOB;

(hopMHUPOBATh HAYYHBIHM TUIT MBILUICHUS, BJIaI€Th HAYYHOU TEPMUHOIOTHEH, KIIFOUEBBIMH MOHATHSIMHI U METOJIaMU;

CTaBUTH B (POPMYITHPOBATH COOCTBCHHBIC 337291 B 00pa30BATEILHON JISATSIIBHOCTH M KU3HEHHBIX CHTYAITHIX;

BBIABJIIATD HpI/I‘II/IHHO-CJ'IeI[CTBeHHI)IG CBA3HU U aKTyaJ'II/I3I/IpOBaTI> 3anat1y, BBIABUTAaThb FI/IHOTCSY eé peHICHI/ISI, HaXOOUTh apFYMeHTI)I JJIA
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUIA, 3a]1aBaTh MapaMeTPhbl U KPUTEPHUH PEIICHUS;

aAHAJIM3UPOBATH MOJTYYEHHBIE B XOJ€ PEIICHUS 33Ja4l PE3YNIbTaThl, KPUTHUECKH OLIEHUBATh MX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCJ'IOBI/ISIX;

aaBaThb OHGHKy HOBBIM CI/ITyaHI/IHM, OIICHHUBATH HpI/IO6peTéHHI)II71 OIIBIT,

OCYIIIECTBIATH IIeNIEHANPABICHHBIN MOUCK TIEPEeHOCa CPEICTB U CIIOCOOOB AEHCTBHS B MPOPECCHOHATBHYIO CPELLY;

yYMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH JKU3HENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX 00JIacTel;

BBIZIBUT'aTh HOBBIE HJICHU, npe)maraTL OpI/IFI/IHaJ'II)HI)Ie moaxoabl U peI_HeHI/ISI, CTaBUTH HpO6J’I€MBI u 3aaa4u, nonycxa}onme aJ'II)TepHaTI/IBHI)Ie
pelieHusl.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(OpMaLUU (TEKCTe Y4eOHOTo MocoOusi, Hay4yHO-TOMYJISIPHONU JUTEepaType, OMOIIOTHYECKUX
CJIOBapsIX U CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHanu3upoBaTh HHPOPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTaBICHUS,
KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HENMPOTHUBOPEUNBOCTH;



(GhopMyIMpOBaTh 3ampoChl M TMPHUMEHITHh Pa3IMYHbIE METOABI MPHU TMOWCKE W OTOOpe Omonormueckod uHbopManuud, HEOOXOAUMOU Iis
BBITIOJTHEHUS YI€OHBIX 3a71a4;

MpUOOpETaTh OMBIT HCIOJB30BAaHUS HMH(POPMALMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpY AaKTHUBHOTO
MCIOJIb30BAaHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBHIOMPATh ONTUMAIIBHYIO (OPMY NPEICTABICHUS OMOJIOTHYEeCKONH HMHQOpMAIu (CXeMbl, TpaduKH, JHarpaMMbl, TaOIHUIIbI,
PUCYHKHU U APYTOE);

MCIIOJIb30BaTh HAYYHBIN A3BIK B KAU€CTBE CPEACTBA MpH padoTe ¢ OHOJOrMyeckoi MHQpOpMAIUeil: MPUMEHITh XUMUYECKUe, (PU3NUecKue U
MaTeMaTHYeCKUe 3HAKHM U CUMBOJIBI, (popmynbl, abO0peBHATypy, HOMEHKJIATYpy, HCIOJb30BaTh MU IMPeOOpa3OBbIBATH 3HAKOBO-CHMBOJIMYECKUE
CpeICTBa HATJISIIHOCTH;

BJIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTH HHPOpMaIK, HH(HOPMAIMOHHON O€301MaCHOCTH JTMYHOCTH.

ORyajieHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J€CTBUSIMU:

1) oomenne:

OCYILIECTBIISATh KOMMYHHUKAIIMH BO BCEX cepax >KU3HH, aKTUBHO y4acCTBOBATh B JMAJOre WU AUCKYCCHUU MO CYIIECTBY OOCYXAaeMON TeMbl
(ymeHue 3a/1aBaTh BOIIPOCHI, BBICKA3bIBATH CYXJICHHS OTHOCUTEILHO BBIMIOJHCHUS TPeIaracMoi 3a/1a4i, YIUThIBATh HHTEPECHl M COTIIACOBAHHOCTH
MO3UIUH IPYTUX YYaCTHUKOB JWAJIOTA WIIN JUCKYCCHN);

pacrno3HaBaTh HeBepOalbHBIE CpPeICTBAa OOIICHHS, MOHUMATh 3HAUYEHUE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX
CUTYalui, yMETh CMSr4aTh KOH(DIUKTHI U BECTU NIEPErOBOPHL;

BIIQJICTh Pa3IMIHBIMU CITOCOOAMH OOIICHUS W B3aUMOJICHCTBUS, TIOHUMATh HAMEPEHUS JPYTUX JIFOJCH, TPOSBIATh YBOKUTEIHHOE OTHOIICHHE
K COOECeTHUKY U B KOPPEKTHOU (hopMe GOpMyITHpOBaTH CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JTOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPECTB.

2) cCOBMeCTHAasI 1eSiITeJIbHOCTD:

MMOHUMATh M MCIIOIh30BaTh MPEHMYIIIECTBA KOMAHIHOW ¥ WHIMBHIYAILHON PaOOTHI MIPH PEIICHUH OMOJIOTHYECKON TPOOJIeMbl, 000CHOBBIBATH
HE0OXO0IMMOCTh MTPUMEHEHUS TPYIITOBEIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUH YIeOHOU 3a/1a4;

BBIOMpATh TEMATHUKY M METOABI COBMECTHBIX JEHCTBHIA ¢ y4ETOM OOLINX HHTEPECOB M BO3MOXKHOCTEH KaXKAOTO YJIeHA KOJIJICKTUBA;

MIPUHUMATD 1I€TTM COBMECTHOM JeATeTbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH ACHCTBUS 1O €€ JOCTHKEHUIO: COCTaBJIATh TUIaH JEeHCTBU,
pacrnpeiensaTh poyid ¢ y4€TOM MHEHUM YYaCTHHKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON PabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIA/IA M KAXKIOTO yUACTHUKA KOMaH/IbI B OOIIHIA Pe3yIbTaT 110 pa3pad0TaHHBIM KPUTEPHSIM,

npeasaraT HOBbIE MPOEKTHI, OIICHUBATH UJIEH C MTO3UIIUU HOBU3HBI, OPUTUHATBHOCTH, MPAKTUIECKON 3HAUUMOCTH,

OCYIIIECTBISTh TO3UTHBHOE CTPATETMYECKOE IIOBEJCHHE B pPA3jIMYHBIX CHUTYallUsAX, MPOSIBIATH TBOPYECTBO W BOOOpaK€HUE, OBITH
WHUITUATABHBIM.

OByajieHNe YHUBEPCAJIBLHBIMH PeryJasiTHBHBIMU 1€ CTBHAMM:

1) camoopranm3amnus:

WCIOJIb30BaTh OMOJOTHYECKHUE 3HAHUS [Tl BHISIBIICHUS TIPOOJIEM M UX PEIICHHsI B )KU3HEHHBIX U Y4EOHBIX CUTYaIIUsX;



BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH LIE€TEBbIC U CMBICIOBBIC YCTAHOBKM B CBOMX JICHCTBHSAX M MOCTYIKAX MO OTHOLICHHIO K KHBON
IIPUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBIATh [MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI, CTABUTh M (POPMYIMPOBATH COOCTBEHHBIE 3a/laud B
00pa3oBaTeNbHON AEATEIBHOCTH U AKU3HEHHBIX CUTYalLlUsX;

CaMOCTOSITENTLHO COCTABJIATH IUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BOSMOXKHOCTEH M MIPEANOYTCHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpsATh paMKU y4eOHOr0 IPeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSIBJICHUIO IMUPOKOW OJPYAUIMM B Ppa3HBIX O0O0JAcTAX 3HAHWH, MOCTOSHHO TMOBBIIIATH CBOM
00pa3oBaTeNbHBINA U KYJIBTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B IEATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM;

BJIQJICTh HaBBIKAMH IO3HABATEIBHON Pe(ICKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBHI M MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBAHHUH, HCIIOJIB30BAaTh NPUEMBI pe(ICKCHH ISl OLIEHKU CUTYalliH, BEIOOpA BEPHOTO PELICHUS;

YMETb OLICHUBATbh PUCKH U CBOEBPEMEHHO IPUHUMATD PELLIECHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

MPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPHU aHAIM3€E PE3YNIbTaTOB AEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLUIMOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEeKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmetHbie pe3yabTaThl ocBoeHus mporpamMbl COO o 6uonorun Ha 6a30BOM ypOBHE BKIIIOUAIOT crienududeckue uisg yueOHOro npeamera
«buosnorus» Hay4Hble 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUN MO OCBOCHHIO, HHTEPIPETALUU U MpeoOpa3oBaHUIO 3HAHUN, BUJBI JESTEIBHOCTH MO
MOJIYYEHUIO HOBOT'O 3HAHUS U MPUMEHEHHUIO 3HAHUM B Pa3IMYHbIX Y4EOHBIX CUTYaIUsIX, a TAKXKE B pealbHBIX KU3HEHHBIX CUTYallUAX, CBA3AHHBIX C
Ouosiorueil. B mporpamMe npeaMeTHbIe pe3ylbTaThl MPEACTABICHBI 0 roJjaM 00yueHHs.

[IpenmeTtHbie pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 knacce 1OMKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OHMOJIOTMM B CHCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAyYHOTO MUPOBO33pPEHUS, O BKIIAJE€ POCCUICKUX U 3apyOex HBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATIBLHON TPAMOTHOCTH YeJIOBEKA ISl PEIIeHUs )KU3HEHHBIX 33/1a4;



YMEHHUE DPACKPBIBATH COJEP)KAaHHE OWOJIIOTMYECKUX TEPMUHOB M TIOHSATHHA: JKHU3Hb, KJIETKA, OpraHu3M, MeTabonu3M (0OMEH BeIIeCTB U
IIPEBpPALICHUE JHEPrHM), IOMEOCTa3 (CaMOpETyJsAlMs), YpOBHEBas OpraHu3alys >KUBBIX CHCTEM, CaMOBOCIPOM3BEICHHUE (pENpOIYKLIHS),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHUE u3JlaraTb OMOJIOrHYecKre Teopuu (KJIETOYHas, XpOMOCOMHAs!, MyTal[MOHHasl, LIEHTpajibHas 10rMa MOJIEKYJISIPHOM OHOJIOTHH), 3aKOHBI
(I'. Menpgens, T. Moprana, H. 1. BaBuiioBa) u y4yenus (0 HEHTpax MHOToOOpasusi M MPOUCXOXKIEHHs KyIbTypHbIX pactenuid H. WM. BaBuiosa),
OIIPEAEIIATh TPAHULIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHUE BJIaZIETh METOAAMH HAyYHOI'O MIO3HAHUs B OMOJIOrMH: HAOIIOAECHNE U OIIMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U ABJICHUN, OpraHu3anus u
IIPOBE/IEHNE OMOJIOTMYECKOro HKCIEPUMEHTA, BBIABHKEHHE IMIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIY HCCIEyeMbIMU BEIMUYMHAMHU, OObICHEHUE
IIOJIyYEHHBIX DPE3yJbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX IIOHATUH, TEOPUH M 3aKOHOB, YMEHHME [€JaTh BBIBOABI HA OCHOBAHHWH ITOJIyYEHHBIX
pE3yJIbTaTOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT M 3YKAPHOT, OJHOKJIETOUYHBIX WU MHOTOKJIETOYHBIX OPraHU3MOB,
0COOEHHOCTH MpPOIIECCOB: OOMEHa BEIIECTB M IPEBPALCHUsS SHEPrUM B KJIETKe, (POTOCHMHTE3a, IUIACTUYECKOIO M 3HEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mei103a, OII0A0TBOPEHHUS, PA3MHOKEHHMSI, UHANBUAYAILHOTO PA3BUTHS OpraHn3Ma (OHTOI€He3);

YMEHHE MPUMEHATH TOJTY4YCHHBIC 3HAHUS JUIsI OOBSICHEHUsI OMOJIOTUYECKUX MPOIECCOB M SIBJICHUH, JUISI IPUHATHUS MPAKTHYECKUX PELICHUN B
MIOBCETHEBHOM JKU3HH C LIENbI0 00ecredeHus] 0€30MacHOCTH CBOETO 3[0POBbSI M 340POBbSI OKPYKAIOIIUX JIFO/EH, COOMI0eHNSI HOPM IPaMOTHOTO
MOBEJICHUSI B OKpY)KaloLled NpUPOAHON cpene, MOHMMAaHUE HEOOXOIUMOCTH UCIOJIb30BaHUS JOCTHKEHUM COBpPEMEHHON OHOJOrMHM U
OMOTEXHOJIOTUH AJIS PAllMOHAILHOTO IPUPOAOIOIb30BAHHUS;

YMEHHE pellaTh 3JIEMEHTApHbIE T'€HETUYECKHE 3aJaud Ha MOHO- M AUTHOPUJIHOE CKPEIMBAaHUE, CLEIJIEHHOE HACJEelI0BAaHUE, COCTaBIATh
CXE€MbI MOHOTHOPUIHOTO CKpEUIUBAHUS JIs IPECKAa3aHUs HACJIeI0BaHUs PU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIOJIHATH J1a00paToOpHbIe U MpaKTHUECKue paboThl, cOOMI0IaTh MpaBuiia Mpu padboTe ¢ yueOHbIM 1 1a00paTOPHBIM 000pYI0BaHUEM;

YMEHHUE KPUTUYECKU OLIEHUBATh U MHTEPIPETHPOBATH HHPOPMALINIO OMOJIOIMYECKOI0 COJIepKAHUs, BKIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHbIX UCTOYHHUKOB (CpeAcTBa MacCOBOM MH(OpMAaLNU, HAYYHO-TIOMYJIIPHBIE MaTepUallbl), STUUECKHE aCIIEKThl COBPEMEHHBIX MCCIIE0BaHUN B
OMOJIOTHH, MEUIMHE, OMOTEXHOIOTHH;

YMEHHUE c03/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUs, 060011asi OMOJOrHYecKy0 HH(OPMAIMIO U3 HECKOJIBKUX MCTOYHHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapar 6MOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbIE
HaunmeHnoBaHMe pa3/ieJioB H TeM Ipakruueckne | (mupposbIe)
Ne ni/m KonTposabHubie
NMPOrpaMmblI Bcero p padoTHI 1 odpa3oBaTe/bHbIE
pabOTE! JaboparopHbie | Pecypchl
bu6mmoreka [JOK
1
1 broorus kax nayka 1 /e https://m.edso0.ru/7f41c292
2 JKuBbIe cHCTEMBI U UX OPraHU3aLUs 1 bubamorexa LOK
p H https://m.edso00.ru/7f41c292
. bubmuoreka [JOK
1
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 9 2 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
1
4 JKHSHEACATSIEHOCTE KICTKH 6 https://m.edsoo.ru/7f41c292
PazmHOXeHME M MHIUBUAYAIBHOE PA3BUTHE bubnunoreka [JOK
5 5 1 1
OpraHu3MoOB https://m.edso0.ru/7f41c292
5 HacnencrBeHHOCTh M1 K3BMEHYMBOCTD 9 1 9 bubmuoreka [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnuoteka [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41¢c292
bu6mmoreka [IOK
8 Pesepaiioe Bpens 0 https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 1/6
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