du3nka — aHHOTAUA K padouum nporpammam 10-11
kJyacc (0a30BbIN YPOBEHD)

[Tporpammel pa3zpaboTansl Ha ocHOBe DeepaabHOr0 KOMIIOHEHTA TOCY/IapCTBEHHOTO CTaHIapTa
cpenHero (MoIHOro) ob1ero 0opa3oBaHusi, yTBEPKIESHHOTO NMPUKa30M MUHHCTEPCTBA
obpazoBanus Poccuiickoit @enepannu ot 05.03.2004 Ne 1089 «OO6 yrBepxkaeHuu ¢enepaabHOro
KOMITOHEHTa TOCYJapCTBEHHBIX CTaHAPTOB HAYAIBHOI'O OOIIEr0, OCHOBHOT'O OOIIET0 U
cpenHero (MOoTHOT0) 00IIero 00pa3oBaHus1,aBTOPCKON IPOTPaMMBI JUIst 00111e00pa30BaTeIbHBIX
yapexaenuit @usuka 10-11 kmaccer (6azoBbiii ypoBenb) ApTopsl: H.C. ITypermera, H.E.
Baxeesckas, [I.A. Ucaes. M.: [Ipocda, 201 1rox

YYEBHO-METOJMYECKMIT KOMITJIEKC (YK):
e @usuka-11. Yuebnuk /: H.C. ITyperimeBa, H.E. BaxxeeBckas, [[.A. Hcaes. M.: Jlpoda,
2011roxn
e @usuka-11. Yuebnuk /: H.C. ITyperimeBa, H.E. BaxxeeBckas, [[.A. Hcaes. M.: Jlpoda,
2011roxn

YUEBHbIN TTIJIAH (k0/1H4ecTBO 4acoB):
e 10 xnacc — 2 yaca B HeJienmo, 68 4acoB B o
e 11 xnacc — 2 yaca B HeJieNn0, 68 4acoB B roj

LIEJIN:

e (opMupoBaHue y 00yUarOIIMXCsl YMEHUS BUAETh U IOHUMATh LIGHHOCTh O0pa30BaHMs,
3HAYMMOCTH (DU3MUYECKOTO 3HAHMS IS KaXKIOTO YeJIOBEKa; YMEHUN pazindaTh (PaKkThl U
OLIEHKH, CPAaBHUBATh OLIEHOYHBIE BBIBO/IbI, BUAETh UX CBA3b C KPUTEPUSMHU OLICHOK U
CBSI3b KPUTEPHEB C OIPEICIIEHHON CHCTEMOH IIEHHOCTEeH, (popMyTupoBaTh 1
000CHOBBIBAaTh COOCTBEHHYIO MO3ULIUIO;

e (opmupoBaHue y 00yUaIOMUXCS IETOCTHOTO MPEACTABICHUS O MUPE U POIH (PU3UKU B
CO3JIaHUM COBPEMEHHOI eCTECTBEHHOHAyYHOU KapTUHBI MUPA; YMEHHS OOBSACHSTD
00BEKTHI U MPOIIECCHl OKPYKAIOIIEH IEHCTBUTEIILHOCTH — MPUPOTHON, COIIMAIBHOM,
KYJIBTYPHOH, TEXHUYECKOHN CpeJibl, UCTIONb3Ys AT 3TOro (hU3nyYecKre 3HaHUS;

e npuoOpeTeHre oOyyJarolMMUCS OTbITa Ppa3HOOOPA3HON AESITEIbHOCTH, OIbITA MMO3HAHUS
U CaMOIIO3HAHMSI; KJIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEH ), IMEIOLINX
YHHUBEPCAJIbHOE 3HAUCHHE IS PA3IMIHBIX BUJIOB JIEATEIFHOCTH, — HABBIKOB PEIICHUS
npo0JeM, IPUHATHS pelIeHUH, TOMCKa, aHaJIn3a U 00paboTKH UH(OpMAIIH,
KOMMYHHKATHBHBIX HAaBBIKOB, HABBIKOB M3MEPEHUH, HABBIKOB COTPYIHHUYECTBA,
3¢ (eKTUBHOTO U O€30M1aCHOTO UCIIOJIb30BAHUSI PA3IMUHbBIX TEXHUYECKUX YCTPOUCTB;

e OBJIQJICHUE CUCTEMOM HAayYHBIX 3HAHUN O (PU3NYECKUX CBOMCTBAX OKPYKAIOLIETO MUPA,
00 OCHOBHBIX (PM3MUECKUX 3aKOHAX U O CII0CO0aX MX MCHOJIb30BaHUS B IPAKTHUECKON
AKHU3HU.

3AJIAYN:
e (opmHupoBaHHE OCHOB HAYYHOI'O MUPOBO33PEHUS;
e pa3BUTHE UHTEJUIEKTYaJIbHBIX CHOCOOHOCTEH 00yUaroImxcs;
e pa3BUTHE NO3HABATEILHBIX HHTEPECOB MIKOJIHHUKOB B MPOIIECCE N3YICHUS (PU3UKH;
e 3HAKOMCTBO C METOJaMH HAyYHOT'O MIO3HAHUS OKPY>KAIOLIET0 MUPA;
e TIOCTaHOBKA MpoOJeM, TPEOYIOMIMX OT YYaIUXCs CAMOCTOSITENIbHOM 1eATeIbHOCTH 10 UX
pa3peleHuIo.

B pezynomame uzyuenusn @puzuku y4eHuK O00JxHCeH
3HAMb/NOHUMAMD



CMBICT IOHATUH: (PU3HUECKOE sIBICHUE, (U3NUYECKasi BeIMUNHA, MOJIEIb, THUIIOTE3a,
(u3nyecknii 3aK0H, TEOPHs, IPUHIIMIIL, IIOCTYJIAT, IPOCTPAHCTBO, BPEMS, BELLIECTBO,
BSaHMOHCﬁCTBHG, HHCPIHAJIbHAA CUCTEMA OTCUCTA, MAaTCpUAJIbHAA TOYKaA, I/IIIeaHBHLIfl
ra3, 3JIeKTpPOMarHUTHOE I0JIE;

CMBICIT (PU3NYECKHUX BEJIMYMH: MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca,
IUIOTHOCTb, CHJIA, JABJIEHUE, UMITYJIbC, pa00Ta, MOIIHOCTh, KMHETHYECKas

SHEPIusi, NMOTCHIUAJIbHAA SHCPIrusd, KOC—)(l)(bI/H_[I/IeHT ITOJIE3HOI'O I[ef/'ICTBI/ISI, MOMCHT CHIJIBI,
HEepUOJI, YaCTOTA, aMILIUTY/AA KOJIeOaHUH, JUIMHA BOJHbI, BHYTPEHHSISI SHEPIUs,
yaenbHas TeII0Ta napooOpa3oBaHus, yelIbHasl TEIJIOTa [UIaBICHUs, yAeIbHas TEII0Ta
CropaHus, TemIleparypa, abCOIIOTHas TeMIIepaTypa, CpeIHss KHHETHYeCKask SHeprus
HJacCTHUILl BEIICCTBA, KOJIUYCCTBO TCIJIOTHI, YACIbHASA TCIIJIIOCMKOCTD, BJIIAJKHOCTH BO34yXa,
JIEKTPUUECKU 3apsi, CHIIa JIEKTPUYECKOT0 TOKA, JIEKTPUUECKOE HAIPSKEHHUE,
3IIEKTPUUECKOE CONPOTHUBIICHUE, Pa00Ta U MOIHOCTH IEKTPUUECKOTO TOKa,
HaIMpsKEHHOCTh 3JIEKTPUYECKOT'0 10JIs, Pa3HOCTh NOTEHIMAJIOB, 3JIEKTPOEMKOCTb,
DHEPIUs AIEKTPUUYECKOrO MO, DIEKTPOABIIKYLIAS CUIIA;

CMBICIT (PU3NYECKHUX 3aKOHOB, IPUHLIUIIOB, IIOCTYJIATOB: IPUHLMIIBI CYHIEPIIO3ULIMH U
OTHOCHUTEJIbHOCTH, 3aKoH Ilackais, 3akoH Apxumesa, 3aKoHbl JMHAMUKU HbroToHa,
3aKOH BCEMUPHOTI'O TATOTEHMs, 3aKOH COXPAHEHUS UMITyJIbCa U MEXaHUUECKOW SHEepIuu,
3aKOH COXpaHCHUA SHEPTHUU B TCIJIOBBIX IMPOLCCCaX, 3aKOH TCPMOJAWHAMHKH, 3aKOH
COXPaHEHHUs IIEKTPUUYECKOTO 3apsa, 3akoH Oma JuIsl y4acTKa 2JEKTPUIECKON LENH,
3akoH Jlxoyisa — JIenna, 3akoH I'yka, OCHOBHOE ypaBHEHHE KUHETUYECKON TEOPUU I'a30B,
YPaBHEHHE COCTOSIHUS UI€aIbHOIO ras3a, 3akoH KysoHa, 3akon Oma 115 IOJIHOU LEenH;
OCHOBHBIE TTOJIOKEHUS H3Y9aeMbIX (PH3UUECKUX TEOPHUN U UX POIb B POPMUPOBAHHIH
HaY4YHOTO MHUPOBO33PEHHUS;

ymems:
OnuUCHLIBAMb U OOBACHAMD:

(du3nyeckue sIBICHUS: paBHOMEPHOE MPSIMOJIMHEHHOE IBUKEHNE, PABHOYCKOPEHHOE
IPSIMOJIMHENHOE IBH)KEHUE, NIepeavy JaBIeHUs )KUIKOCTSIMU U ra3aMH, IJaBaHUe Ted,
(Y310, TEMIONPOBOIHOCTh, KOHBEKLIUIO, U3ITyYeHHE, UCTTApEHNE, KOHJICHCAIHIO,
KUIIEHNE, TUIABJICHNE, KPUCTAJUIN3ALIUIO, dJIEKTPU3ALUIO TEJ, B3aUMOJICHCTBHE
IIEKTPUYECKUX 3apsA0B, TEIUIOBOE JEHCTBUE TOKA;

¢duznyecKkue sIBJIEHUs U CBOICTBA TeJ: IBU)KEHUE HEOECHBIX TeJl U MCKYCCTBEHHBIX
CIyTHHUKOB 3€MJIH; CBOICTBA ra3oB, )KUJKOCTEW U TBEPABIX TE,

Pe3yNIbTaThl SKCIIEPUMEHTOB: HE3aBUCUMOCTh YCKOPEHUSI CBOOOJHOTO MaJIEHUs OT MacChl
[a/IaolIero Tella; HarpeBaHUe ra3a IpH ero OBICTPOM CHKATHH U OXJIAXKIEHUE ITPU
OBICTPOM paCUIMPEHUN; IOBBILIEHUE JABICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyJie; OpOyHOBCKOE JBM)KEHUE; SJIEKTPU3ALMIO TEJ IIPU UX KOHTAKTE; 3aBUCUMOCTb
COIMPOTHUBIICHUS TOJTYIIPOBOJHUKOB OT TEMIIEPATypPhl U OCBEILIEHUS;

OMHUCHIBATh (PyHAAMEHTAJIBHBIE OIBITHI, OKa3aBIlINE CYIIECTBEHHOE BIUSHUE HA pa3BUTHE
¢buzuky;

HPUBOANUTH MPUMEPHI MPAKTUUECKOTO MPUMEHEHUS (PU3NUECKUX 3HAHUHN 3aKOHOB
MEXaHUKH, TEPMOJUHAMUKH U 3JIEKTPOJUHAMHUKYU B SHEPTE€TUKE;

OTIpeNeNATh XapakTep (PU3NUECKOro Mmpolecca o rpaduky, radnuue, Gopmyie;
OTJIMYATh TUIOTE3bI OT HAYYHBIX TEOPUH; JeNIaTh BBIBOJbI HA OCHOBE
AKCIIEPUMEHTAJIbHBIX 1aHHBIX;

MPUBOJUTH MPUMEPHI, TOKA3bIBAIOIINE, UTO HAOIIOACHUS U SKCIIEPUMEHT SBJISIOTCS
OCHOBOM JIJ1s1 BBIJIBUKEHUS TUIIOTE3 U TEOPUH, TO3BOJISIOT IPOBEPUTH HCTUHHOCTD
TEOPETUYECKHUX BHIBOJIOB;

¢du3uueckas Teopus Aae€T BO3MOXKHOCTb OOBSICHITh U3BECTHBIE SIBICHHSI IPUPOJIBI U
HayyHble (haKThl, IPEACKA3bIBATh €1ll€ HEM3BECTHBIE SBJICHUS;



MPUBOIUTH MPUMEPHI OIBITOB, WILTIOCTPUPYIOIINUX, YTO HAOIIOICHUS U SKCTICPUMEHT
CILy’KaT OCHOBOM JIJIsl BBIIBUKEHUS TUIIOTE3 U MOCTPOCHUS HAYYHBIX TEOPUH;
HKCIEPUMEHT MO3BOJISIET IPOBEPUTH UCTHHHOCTD TEOPETUUECKUX BBIBOJIOB; (PH3MUECKAs
TEopus JaeT BOZMOXHOCTh OOBSICHATH SIBJICHUS IPUPOJIBI U HayuHbIE (DAKTHI;
¢du3nveckas Teopus NO3BOJSIET MPEACKA3bIBATH €IE HEN3BECTHBIC SIBICHUS U UX
0COOCHHOCTH; NPpU 00BACHEHUH MPUPOAHBIX SBJICHUN UCTIOIB3YIOTCS (PU3NUECKUE
MOJIEJIH; OJJUH U TOT K€ MPUPOJHBINA OOBEKT WK SBJICHUE MOXKHO UCCIIEIOBATh Ha
OCHOBE UCIOJIb30BaHUs Pa3HbIX MOJIeNIe; 3aKOHbI (PU3UKU U PU3NYECKUE TEOPUH UMEIOT
CBOM OIIPEJICIICHHBIE TPAHUIIBI IPUMEHUMOCTH;

U3MEPSTh: PACCTOSIHUE, TPOMEKYTKHA BPEMEHH, MacCy, CUITY, IaBlIeHUE, TEMIIEpPaTypy,
BJIQKHOCTh BO3]lyXa, CHIIy TOKa, HAIPSHKEHHE, SJICKTPUIECKOE CONPOTUBIICHUE, paboTy
MOIIIHOCTb 3JEKTPUUYECKOr0 TOKA; CKOPOCTh, YCKOPEHHE CBOOOAHOIO MaICHHUS;
IUIOTHOCTb BEIIECTBA, paboTy, MOITHOCTh, SHEPTHIO, KOAPPHUIIMEHT TPEHUS CKOIBKEHUS,
yIETIbHYIO TEIJIOEMKOCTh BEIIECTBA, yIEIbHYIO TEIUIOTY MaBieHus apaa, 9C u
BHYTPEHHEE COIIPOTUBJIEHUE UCTOUYHMKA TOKA; IPEACTABIIATH PE3YJIbTAaThl H3MEPEHUM C
Y4€TOM UX MOTPELIHOCTEH;

UCNONIL3068AMb NPUOOPEMEHHbIe 3HAHUSL U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCMU U
NOBCEOHEBHOU HCUSHU OIS

obecrnieueHns 0€30MaCHOCTH JKU3HEIEATEIbHOCTH B MPOIIECCE UCIOIB30BAHUS
TPAHCIIOPTHBIX CPEACTB, OBITOBBIX E)JIGKTpOHpI/I60pOB, OLICHKHU BJIMAHUSA HA OPTraHHU3M
YeNoBeKa U IPYyrue OPraHu3Mbl 3arpsA3HEHUS OKPYKAIOIIEH cpeibl; palliOHAILHOTO
IIPUPOJOIIOIIB30BAHNS U OXPAaHbl OKPYKAOIIEH Cpebl;

ornpezeneHus COOCTBEHHOM MO3UIIUU 10 OTHOIICHHUIO K 9KOJOTHYECKUM MPpoOIeMaM 1
MOBEJICHUIO B IPUPOJIHOM CpETE.

COJIEPYKAHUE

10 xmacc

HayuHb1il MeTO1 TO3HAHUS NPUPOIBI — 3 U
Mexanuka - 284

MonekynsipHas pusnka - 254
DnekTpocTaTuka — 9 u

IToBTOpenue — 3 u

11 xmacc

[ToBTOpEHUE -34

3aKOHBI TOCTOSIHHOTO ToKa — 104

B3aumocBsI3b 25IeKTpUYECKOTO0 U MAarHUTHOTO OJIel — 84
DNeKTpOMarHUTHbIE KOJIEOAHUs ¥ BOJIHBI — 84

Onrtuka — 9 4

dotoappextr — 3 u

Crpoenue atoma — 3 9

ATOMHOE AP0 U d1eMEeHTapHble YacTulbl — 10 4
OneMeHTHI acTpOPU3UKH — 5 4

Ob6o06maroriee MoBTOpeHue - 9u

®OPMbI TEKVYIIEI'O KOHTPOJIA 1 [TPOMEXYTOYHOU ATTECTALIUN
Pabouas nporpamMmMa mpeaycMaTpuBaeT ClieAyromre (OpMbl aTTECTAIIMU IIKOJIbHUKOB:
Ipomesicymounas (popmupyrowas) ammecmayus:

camocTosiTeNbHble padboThl (10 10 MUHYT);
nabopaTtopHo-TipakTHueckue padotsl (0T 20 10 40 MUHYT);
¢dpoHTanbHbIE ONBITHI (10 10 MUHYT);



e JIMarHOCTHYECKOE TECTUPOBAaHUE (OCTATOUYHbIC 3HAHUS 10 TEME, YCBOCHHUE TEKYILEr0

y4eOHOro MaTepuaia, COyTCTBYIOIIEE TOBTOpEeHne) — 5 — 15 MHUHYT.
Hmozosas (koncmamupyrowas) ammecmayus:

e  KOHTpPOJIbHBIE pabOTHI (45 MUHYT);

e yCTHBIC 1 KOMOMHHUPOBAaHHBIEC 3a4eTHI (110 45 MHUHYT).

XapaxmepHvie 0cOOeHHOCMU KOHMPOIbHO-UMepumenbhbvix mamepuanos (KUM) ons
KOHCmamupyroweu ammecmayuu.

e KU M cocraBmstoTcs Ha OCHOBE Koudukaropa;

e KM cocTaBisioTcss B COOTBETCTBHE C 000O0IIEHHBIM ILIAHOM;

e  KOJMYECTBO 3aJjaHUI B 0000ILEHHOM ILJIaHE OIpeesieTcs MPOJ0IKUTEIEHOCThIO
KOHTPOJILHOM paboTHl M BpeMEHEM, OTBOAMMBIM Ha BBIITOJHEHHE OJTHOTO 3aaHuUs
JAHHOTO TUIIA M YPOBHS CI0XHOCTH 10 HOpMaTuBaMm EI'D;

e TEMAaTHKa 33aJJaHUN OXBATHIBAET MOJHOE CO/ICPKaHUE U3YYEHHOrO y4eOHOro MaTepuasa u
COJICPKUT 3JIEMEHThI OCTATOUHBIX 3HAHUM;

o crpykrypa KM konupyer CTpyKTypy KOHTPOJBbHO-U3MEPUTENbHBIX MaTepranoB EI'D.



