®u3uka (11 kiaacc, 6a30BbIii YPOBEeHb) — aHHOTALMS K padoyeii mporpamme

Paboune mporpammel o ydeOHOMY mpeamery «Dusuka» pa3paOdOTaHbl B COOTBETCTBUHU C
denepalbHBIM  KOMIIOHEHTOM TOCYAApCTBEHHOTO CTaHAAapTa CpenHero (MOJHOro) oOIero
o0Opa3oBaHms, yTBEPKIESHHOTO MpUKa3zoM MuHHCTepcTBa oOpazoBanus Poccuiickoit denepanun ot
05.03.2004 Ne 1089 «O6 yrBepxkaeHnu (eaeparbHOr0 KOMIOHEHTA TOCYIapCTBEHHBIX CTaHAapTOB
Ha4yaJIbHOTO OOIIETO, OCHOBHOT'O OOIIETO M CpeaHero (MOJIHOro) 001mero oopa3oBaHus, Ha OCHOBE
aBTOpckoi mporpammbl ['.SI. Msxkumesa / COopHHK mporpamm Uit 00I1eo0pa3oBaTelbHbBIX
yupexnaenuii: @usuka. 10 — 11 k1. H.H. Tynpkubaesa, A.D. [Tymkapes. — M.: I[Ipocsenienue.

YYEBHO-METOIMYECKHI KOMITIEKC (YMK):
11 kaacc. Mskumes I'.5., byxosues b.b., Corckuit H.H. /Tlox pex. [Tapdentrenoii H.A.
®dwusmnka (6a30BwIid ypoBeHs). 11 kmacc. M.: [Ipocsemnienue

VUEBHBIN [JIAH (k0oan4ecTBO 4acoB):
« 11 xmacc — 2 yaca B HeJear0, 68 4acoB B roj

LEJIN:

» (hopmupoBaHue y OOy4aloOmUXCs YMEHHsI BHJIETb M TOHHUMATh IIEHHOCTh OOpa3oBaHWUS,
3HAYUMOCTh (DU3MUYECKOTO 3HAHMS JI1 KaXJIOrO YeIOBEKa; YMEHHH pa3nuyaTh (DakThl M OIICHKH,
CpPaBHMBATh OIICHOYHBIE BBIBOJbI, BUAECTh WX CBSI3b C KPUTEPHUSIMH OILEHOK U CBS3b KPUTEPHUEB C
OIpeJIeIEHHON CUCTEMOM IIeHHOCTEH, (OpPMYINpPOBaTh U 00OCHOBBIBATH COOCTBEHHYIO TIO3HIIUIO;

 (hopmupoBaHue y 00y4arOmUXCsl MEIOCTHOTO MPEACTABICHUS O MUPE U poyid (U3HKU B
CO3/IaHUU COBPEMEHHOW €CTECTBEHHOHAYYHOH KApTUHBI MHpPA; YMEHHS OOBSCHATH OOBEKTHl U
MPOLECCHI OKPYKAIOIIEH TEUCTBUTEIBHOCTH — MPUPOTHOM, COIUATbHON, KYJIbTYPHOM, TEXHUYECKOU
Cpeabl, UCHOB3YA AJIs 3TOTO (PU3HMUECKUE 3HAHUS;

* IpuoOpeTeHrne 00YJaIOIIMMHUCS OTBITa PA3HOOOPA3HOU NEATEIbHOCTH, OMbITa TO3HAHHS U
CaMOIIO3HAHUS; KJIFOYEBBIX HABHIKOB (KIFOUEBHIX KOMIIETEHTHOCTEH), MMEIOIUX YHHUBEPCATHHOE
3HaYEHHUE MJIs Pa3IMYHBIX BHUJOB JAEATEIbHOCTH, — HABBIKOB pELICHUS MNpoOJieM, MPUHSITUS
peleHui, MmoucKa, aHaiu3a U 00paboTku MH(OpMAIMHM, KOMMYHUKATUBHBIX HABBIKOB, HAaBBIKOB
M3MEpEeHUl, HaBBIKOB COTPYIHUYECTBA, 3PPEKTUBHOTO U 0E30M1aCHOTO UCIOIB30BaHUS PA3TUYHBIX
TEXHUYECKUX YCTPOMUCTB;

* OBJIQJICHHE CHCTEMOW HAayYHBIX 3HaHMHA O (U3MUYECKUX CBOMCTBAX OKPYKAIOIIETO MHUpPa, 00
OCHOBHBIX (PM3NYECKUX 3aKOHAX U O CIO0CO0aX MX MCMOIb30BAHUS B MPAKTHUECKON KHU3HH.

3AJIAYN:

« (hopMHUpOBaHHE OCHOB HAyYHOTO MUPOBO33PEHHUS;

* Pa3BUTHE UHTEIUICKTYATbHBIX CIIOCOOHOCTEN 00YyJarOIIUXCS;

* pa3BUTHE MO3HABATEIBHBIX HHTEPECOB LIKOJBHUKOB B Mpoliecce U3yueHus: GU3HKH;

+ 3HAKOMCTBO C METO/IaMU HAyYHOTO IMO3HAHUS OKPYKAIOIIETO MUPA;

* IOCTAaHOBKA MpoOJieM, TpeOYIOIUX OT YJalluXCsl CaMOCTOSATEIbHOU AESITENbHOCTH MO UX
pa3peuIeHutIo.

HHPOI'PAMMBI OBECHEYMBAIOT NOCTWXXEHHE BbIITYCKHUKAMU CPEJIHEU
IIIKOJIbI OTPEJEJEHHBIX KOMITIETEHIIMU Y TTIPEAMETHBIX PE3VJILTATOB.

OBIIME KOMIIETEHIIN

* B IICHHOCTHO-OPUEHTAIMOHHON c(epe — UyBCTBO TOPJOCTH 32 POCCHUICKYIO (PU3NYECKYIO
HayKy, TYMaHH3M, OJOKUTEIbHOE OTHOLICHUE K TPYY, IIEIeyCTPEMICHHOCTb;

* B TPYJ0BOI1 c(hepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JasibHEHIIeH 00pa3oBaTeIbHON
TPaeKTOPHH;



* B ITO3HABATEILHOM (KOTHUTUBHOMW, HHTEIUICKTYaIbHOMN) chepe — yMEHHUE yNPaBIATh CBOCH
MMO3HABATEIHHOU JIEATETbHOCTBIO.

* UCIIOJIb30BAHHE YMEHHMI M HABBIKOB PAa3JIMYHBIX BUJOB ITO3HABATEIIBHOW JIE€ATEIBHOCTH,
MIPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMSI (CUCTEMHO-UH()OPMAIIMOHHBIN aHATH3, MOJISTTHPOBAHHE)
JUTSL U3YYEHMS PA3JIMYHBIX CTOPOH OKPYKAIOIIEH NeMCTBUTENBHOCTH;

* UCTIIOJIb30BAaHNUE OCHOBHBIX WHTEIUICKTYalbHBIX OMepanuii: (GopMylIupoBaHUE THIIOTE3,
aHaJlu3 U CUHTE3, CpaBHEHUE, 000011IeHre, cucTeMaTH3alus, BbISIBICHHE TPUUYNHHO-CIIEICTBEHHBIX
CBsI3EH, TTOMCK aHAJIOT'OB;

¢ YMEHHE TEHEPHPOBaTh UJIEU U OMPEIENATh CPEACTBA, HEOOXOIUMBIEC JJIs UX pealu3aliuy;
YMEHHE OIpeNessaTh Ied W 3aJa4yd JIeATEIbHOCTH, BBIOMPATH CPEACTBA peallu3alud LelIed u
MIPUMEHATH UX HA IPAKTHUKE;

* UCTIOJIb30BaHUE PA3NIMYHBIX KCTOYHUKOB I TONydeHUs (QPU3NYecKo uHGOpMAILINH,
MOHMMAaHUE 3aBUCUMOCTU COJEpKaHUA U (QOpMBI MpencTaBiIeHHUs HHPOpPMAIMU OT LejeH
KOMMYHUKAIMU U ajipecara

I[MPEJJMETHBIE PE3YJIbTATbBI

8 NO3HABAMENbHOU Chepe:

* JaBaTh OMPECICHUS U3yYCHHBIM MOHSITHSIM;

* Ha3bIBaTh OCHOBHBIC MOJIOKCHHS N3YUYECHHBIX TEOPHH U TUIIOTE3;

* OMUCBHIBATh JE€MOHCTPAIIMOHHBIE W CAMOCTOSITEIbHO TPOBEACHHBIC AKCIEPUMEHTHI,
WCIIONB3YS IS TOTO €CTECTBEHHBIN (PYCCKHM, POJTHON) S3BIK U S3bIK (DU3UKH;

* KJIaccu(UIMPOBATh U3yUYEHHBIE OOBEKTHI U SBJICHUS;

e Ie7aTh BBIBOJBI WM YMO3AaKIIOYCHUS W3 HAONIOJCHHWH, W3YYEHHBIX (PHU3HUECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH BOSMOXKHBIE PE3YIIbTATHI;

* CTPYKTYpUPOBAaTh H3yYCHHBII MaTepUar;

* UHTEPIPETHPOBATH PUINIECCKYIO HHPOPMAIIHIO, MTOTYICHHYIO U3 IPYTUX UCTOYHHKOB;

* IPUMEHITh TPUOOPETEHHBIE 3HAHUS MO (U3MKE IS pEIIeHUS MPAKTHYSCKUX 3a/ad,
BCTPEYAIOLIUXCS B TIOBCEAHEBHOM KU3HH, 111 0€3011aCHOTO UCIIOIB30BaHUS OBITOBBIX TEXHHUECKUX
YCTPOKCTB, PAlMOHAILHOTO TPUPOIOTIOIH30BAHUS M OXPAHbBI OKPY)KAIOIIEH CPEIIbI;

8 YEeHHOCMHO-OPUEHMAYUOHHOU cepe:

+ aHANM3MPOBATh W OIICHWBATH TMOCJEICTBHUS JJIs OKpYKAalomied cpensl OBITOBOH U
MIPOU3BOJICTBEHHON JIEATETLHOCTH 4YeNOBEKa, CBS3aHHOW C HCHOJb30BaHUEM  (PU3MUYECKUX
MIPOIIECCOB;

8 mpyoosoli cepe:

* TIPOBOJUTH (PU3UYCCKHIA IKCTICPUMEHT;

8 chepe uzuueckoll Kyibmypol:

* OKa3bIBaTh MEPBYIO MOMOIIb IPH TPaBMax, CBA3aHHBIX ¢ JJaOOPAaTOPHBIM 000pYIOBAaHUEM U
OBITOBBIMU TEXHUYECKUMU YCTPOHUCTBAMHU.

B pezynomame uzyuenus ghuzuxu yueHux 00axceH

3HAMb/NOHUMAMD:

* CMBICIT TIOHATHH: (QU3NUECKOe sBIeHHE, (U3NYecKas BeJIMYMHA, MOJENb, THIIOTE3a,
¢busnyeckuil 3aKOH,  TEOpHs, NPUHIMI, TOCTYJIAT, MPOCTPAHCTBO, BpEMs,  BEILIECTBO,
B3aMMOJICHCTBHE, WHEpIUAIbHAS CHCTEMa OTCUeTa, MaTephalibHas TOYKa, WJCAIbHBIA Ta3,
3JIEKTPOMArHUTHOE T10JIE;

* CMBICIT (PU3HUYECKUX BEITUYWH: TTyTh, IEpEMEIEHHE, CKOPOCTh, YCKOPEHHE, Macca, INIOTHOCTb,
CHWJIa, TaBlIieHUE, UMITYJIbC, pad0Ta, MOUTHOCTh, KUHETHUYECKAst YHEPTHUs, MOTCHIIMATbHAS YHEPTHUS,
KOOX(Q(QUIMEHT TIOJE3HOTO  JEHCTBHS, MOMEHT CHWJIBI, T[E€PHOJA, 4YacToTa, AaMIUIUTY/Aa
KojeOaHui, JUTMHA BOJHBI, BHYTPEHHSS DHEPIHsl, yAeIbHas TEIIOTa MapooOpa3oBaHus, yaeIbHAS
TEIUIOTA TIIJIABJICHUS, YAETbHAas TEIUIOTa CrOpaHWs, TemIeparypa, aOCONIOTHas TeMIleparypa,
CpeaHss KUHETUYECKasi YHEPTUsl YaCTHUI] BEIIECTBA, KOJIMYECTBO TEILIOTHI, YeIbHas TeIJI0EMKOCTb,
BJIOKHOCTh BO3/AyXa, OJJICKTPHUECKUH 3apsl, cHja dJCKTPUYECKOTO TOKA, DIIEKTPHUYECKOE
HanpsDKCHHUE, 3JEKTPUYECKOE CONPOTUBJICHHE, padoTa W MOIIHOCTH AJIEKTPHUECKOTO TOKa,



HaIpPsDKEHHOCTh  DJIEKTPUYECKOTO TIOJIsl, PA3HOCTh MOTEHITMATIOB, JJIEKTPOEMKOCTh, DSHEPTHS
AIEKTPUUYECKOTO TOJIS, ANEKTPOJBIIKYIIAs cHIIa;
CMBICT  (DM3WYECKMX 3aKOHOB, TPUHIIMIIOB, IIOCTYJATOB: TMPHUHIUIIBI  CYNEPHO3UINH |
OTHOCUTENBHOCTH, 3akoH [lackans, 3akoH Apxumena, 3aKOHbl AuHaAMUKH HbroToHa, 3aKoH
BCEMHPHOTO TATOTCHHSI, 3aKOH COXPAaHCHHS UMITYJIbCA U MEXaHUYECKON SHEPTHH, 3aKOH COXPAHCHHS
SHEPTUM B TEIUIOBBIX MPOIECCaX, 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHHUS 3JIEKTPUUECKOTO
3apsga, 3akoH OMa Juisi ydacTka d3JeKTpU4ecKod uenu, 3akoH JDxoyns — Jlenma, 3akoH ['yka,
OCHOBHO€ ypaBHEHHE KMHETHYECKOW TEOpUHU T'a30B, YPABHEHUE COCTOSIHUS UJ1€aJIbHOTO rasa, 3aKOH
Kynona, 3axon Oma J1ij1s1 TOJTHOM 1IeTTH; OCHOBHBIC MTOJI0KEHUS N3y4aeMbIX (DU3UICCKUX TEOPUH B UX
poib B (hOPMUPOBAHUH HAYYHOTO MHPOBO33PEHHUS;

ymemy:

ONUCHIBAMb U 0OBACHAMb:

o (hu3nyeckue SABIEHUSA: PABHOMEPHOE TMPSIMOJUWHEHHOE [BIKCHHE, PaBHOYCKOPEHHOE
MPSMOJIMHENHOE IBIKEHHUE, TIepeiauy AaBJICHUS KUAKOCTIMHU U ra3aMu, IiaBanue tel, nuddysuto,
TEIUIONPOBOHOCTh, KOHBEKIIUIO, W3JIYYCHHE, WCIAapeHUE, KOHJCHCAIIMIO, KUIIEHWE, IUIaBJICHUE,
KPUCTAJUIM3ALIUI0, JJICKTPU3ALHUIO TeEJ, B3aUMOJICHCTBUE DJIEKTPUUYECKHUX 3apsiioB, TEIIOBOE
JNIEUCTBUE TOKA;

o (pM3MUecCKUe SBICHHUS M CBOMCTBA TeN: JBWKEHUE HEOECHBIX TE€N M HCKYCCTBEHHBIX
CITYTHUKOB 3€MJIM; CBOIMCTBA ra3oB, KUIKOCTEH U TBEPIBIX TEIT;

* pe3yabTaThl PKCIEPHUMEHTOB: HE3aBHCHMOCTh YCKOPEHHS CBOOOJHOTO MAJCHUS OT MAacChl
MaJaloNIero Tejla, HarpeBaHWE ra3a MpPH €ro OBICTPOM CXKAaTHU U OXJIKICHHE TPH OBICTPOM
pacIIvpeHny; MOBHIIICHUE TaBICHUS ra3a MpH ero HarpeBaHUM B 3aKPBITOM COCYIE; OPOYHOBCKOE
JBIDKEHUE; DJICKTPHU3AIIUAIO TE MPU UX KOHTAKTE; 3aBHCUMOCTh COTIPOTHUBIICHUS TTOJYITPOBOTHUKOB
OT TEMIIePaTyphbl U OCBEIICHUS;

 ONUCHIBATh (PyHJIaMEHTAJIbHBIC OMBITHI, OKA3aBIIHE CYIIECTBEHHOE BIIUSHHE HA Pa3BUTHE
¢buzuku;

* IPUBOJUTH IPUMEPHI IPAKTUYECKOTO MTPUMEHEHUS (PU3NUECKUX 3HAHUI 3aKOHOB MEXaHUKH,
TEPMOJAMHAMUKH U 3JIEKTPOJIUHAMUKU B SHEPIETHUKE;

* OTIIPENETATh XapakTep GU3NIECKOro mpoiecca no rpaduky, Tabauie, Gopmyse;

 OTJINYATh TUMOTE3bl OT HAYYHBIX TEOPHUH; JENaTh BHIBOJbI HA OCHOBE IKCIIEPUMEHTAIBHBIX
JIAHHBIX;

* IPUBOJUTH IPUMEPHI, TOKA3BIBAIOIINE, YTO HAOTIOACHUS U SKCTICPUMEHT SIBIISTFOTCSI OCHOBOI
JUTSI BBIJIBFDKCHHS THIIOTE3 M TEOPHH, TTO3BOJISIFOT IPOBEPUTH HCTUHHOCTh TEOPETUUYECKUX BBHIBOJIOB;

« (hu3HUecKas TEOpHs JaeT BOZMOKHOCTh OOBSICHATh N3BECTHBIC SIBJICHUS IPUPOJIBI U HAYIHBIE
(haKTBI, TPEICKA3BIBATh €II¢ HEU3BECTHBIC SIBJICHUS;

* IPUBOJUTH MPUMEPHI ONBITOB, UJUTFOCTPUPYIOIINX, YTO HAOIOACHUS U SKCIIEPUMEHT CITyXKaT
OCHOBOW JUIsl BBIIBIDKCHHSI THIIOTE3 M IOCTPOCHMSI HAYYHBIX TEOPUM; SKCIEPHUMEHT TO3BOJISIET
MPOBEPUTh HUCTHHHOCTH TEOPETHUYECKUX BBIBOJOB; (M3MUECKas TEOpUs JaeT BO3MOXKHOCTH
OOBSCHSTH SBIICHUS TIPUPOJBI U HaydHbIC (aKThl; pu3MUEcKas TEOpHsi TMO3BOJISIET MPEIACKA3hIBAThH
elle HEHW3BECTHBIC SBJICHHS W WX OCOOCHHOCTH; TpPU OOBSICHEHHH WPUPOIHBIX SIBICHUN
WCTIONB3YIOTCA (U3UYECKHUE MOJIEIH; OAUH W TOT K€ MPUPOJHBIA OOBEKT WIIM SIBJICHUE MOXHO
UCCIIEIOBAaTh HA OCHOBE HMCIIOJIB30BAHUS PA3HBIX MOJIENCH; 3aKOHBI (GU3UKH U PUBHUYECKUE TCOPHH
MMEIOT CBOM OIIPECIICHHBIE TPAHUIIBI TPUMEHUMOCTH;

s U3MEPSTh: PACCTOSHHE, MPOMEXKYTKHM BPEMEHHU, MacCy, CUJy, JIaBJICHHE, TEMIIepaTypy,
BJIQYKHOCTH BO3/yXa, CHIIY TOKA, HAMPSDKEHUE, DIICKTPUIECKOE COMTPOTUBIICHHE, PaOOTY U MOIITHOCTH
ANEKTPUYECKOTO TOKA; CKOPOCTh, YCKOPEHHUE CBOOOMHOTO MAJCHUS; IJIOTHOCTh BEIIECTBA, paboTy,
MOIITHOCTh, SHEPTHI0, KOAXD(UIIMEHT TPEHHsI CKOJIBKCHHS, YACIbHYIO TEIUIOEMKOCTh BEIIECTBA,
YACNIbHYIO TEIUIOTy IuiaBieHust apaa, JJC u BHyTpeHHEe CONpPOTUBIECHHWE MCTOYHUKA TOKa;
MIPEACTABIIATEH PE3YJIbTAThl U3BMEPEHUM C YI€TOM UX TOTPEITHOCTEH;

UCNONBb306aMb  NPUOOPEmeHHble 3HAHUSL U YMeHUs 6 NPAKMuyeckou OesimeibHOCmu U
NOBCEOHEBHOU HCUSHU OTIA.:



- obecrieueHrss  0€30MaCHOCTH  JKM3HEACATEIBHOCTH B MPOLIECCE  HCIOJIb30BaHUS
TPAHCHOPTHBIX CPENICTB, OBITOBBIX AJIEKTPONPUOOPOB, OIICHKH BIIMSHUS Ha OPraHU3M YeJOBEeKa U
Jpyrue OpraHU3Mbl 3arps3HEHHS] OKpY)KAloIIeW Cpeibl; PallMOHAIbHOIO MPUPOAOIONIB30BAHUS U
OXpaHbl OKPY>KaroIEH Cpeibl;

* onpezeNieHus: COOCTBEHHOW IMO3MIMU MO OTHOIIEHHIO K JKOJOTMYECKUM IpoliemMaM U
IOBEJICHUIO B IPUPOJIHOU Ccpelie.

COJIEPKAHUE

11 kaace

 DnieKTpoAMHaAMUKa (TIpoaokeHue) — 13 yacos
» Konebauwns u BonHEI — 19 1yacos

« Ontuka — 20 gacoB

« KBanroBas ¢usuka — 15 yacos

» ®u3uKa U METObI HAYYHOTO MO3HaHus — | yac

®OPMBI TEKVIIEI'O KOHTPOJIS Y [TIPOMEXYTOYHOM ATTECTALIMHA

PaGouas nmporpamma npegycMaTpuBaet cienyromnie Gopmbl aTTecTalliy MKOJIbHUKOB:

Ipomesicymounas (ghopmupyrowas) ammecmayus:

camocTosATeNbHbIE paboThI (10 10 MUHYT);

nabopaTopHo-nipakTHueckue padboTsl (0T 20 10 40 MUHYT);

(dbpoHTANBHBIC OTBITHI (J10 10 MUHYT);

JMArHOCTHYECKOE TECTHPOBAHUE (OCTATOYHBIC 3HAHUS MO TEME, YCBOCHHE TEKYIIEro Y4eOHOTO
Marepuaia, COmyTCTBYIOIIEe MOBTOpeHue) — S5 - 15 MuHyT.

Hmocosas (koncmamupyrowas) ammecmayus:

KOHTpOJIbHBIC PaboThI (40 MUHYT);

YCTHBIE U KOMOMHUPOBAaHHBIE 3a4€ThI (10 40 MUHYT).

Xapakmephvie o0cobeHHOCMU — KOHMPOAbHO-UsMepumenvhvlx mamepuanoe (KUM) ons
KOHCmamupyroweu ammecmayuu:

KHM cocraBnisroTcst Ha OCHOBE KOAU(PUKATOPA;

KHM cocraBisroTest B COOTBETCTBHE C 0000IIEHHBIM [LUIAHOM;

KOJIMYECTBO 3aJaHui B OOOOIIEHHOM TIUIaHE OIpEAeNseTcs] MPOJOJIKUTEIBHOCTHIO
KOHTPOJBHON pabOThI U BpEMEHEM, OTBOJIMMBIM Ha BBIMOJTHEHHE OJTHOTO 33/IaHUs JaHHOTO TUIIA U
YPOBHS CIIOAKHOCTH 110 HOpMaTuBam EI'D;

TeMaTUKa 3aJaHiil OXBATHIBACT IOJIHOE COJACPKAHHME M3YUYEHHOTO Yy4eOHOTO Marepuala H
COJIEPKUT 3JIEMEHTHI OCTaTOUHBIX 3HAHUM;

ctpykTypa KMM konupyeT cTpyKTypy KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepuaioB EI'D.



