CornacoBaHo CornacoBaHo YTBepxgaro
Mpegcenatens MC OTBeTCTBEHHbIN 3a YBP JOupekTop MKOY OCOLLU

YKono6osa A.A. t'U./  Napvrann. Kpbtnosa I".H.
20//Tog W » faub—luttq 207 rog <« » 20 "'rog
xx ox"\/'V,

Paboyas nporpamma

no ousnke
10 knacc
MyHMUMNAaNbLHOIo Ka3eHHOro 06pa3oBaTe/ibHOro
yupexxaeHnsa «OTKpbITasa (CMeHHas)
00LL1eobpa3oBaTeibHas WKoMa» JIEHUHCKOro panoHa
Bonrorpagackon obnactu

CocTaBuTeNb: YUYMUTENb (PU3MKN,
MaTeMaTukKn Xumucamos H.H.

2017 rog



1.11osicHUTEJILHAA 3aINCKA

Cmamyc 00OKyMeHma

PaGouas nporpamma mo ¢usuke 10 KiI. cocraBjieHa B cOOTBeTcTBMH ¢ PDenepajbHbIM TOCYyAAPCTBEHHBIM
o0pa3zoBaTeabHbIM cTaHAapTOM: «Pu3uka» 10-11 kiaccsl (0a30BbIH YPOBEHb) M INPHUMEPHBIX NMPOrPaMM IO y4eOHbIM
npeameram. ®uszuka. 10 — 11 kaacesi: — M. : [IpocBemenune, 2010. — 46 c. — (CtanaapTsl BTOPOro NOKOJICHHs). , HA OCHOBE
padouux nmporpamm no ¢pusuke. 7 — 11 kaaccsl / Hoa pen. M.JI. KopueBuu. — M. : WJIEKCA, 2012. , Ha 0CHOBe aBTOPCKHX
nporpamm ( aBTopoB A.B.Ileppimkuna, E.M. I'yrauk, I'.'SI. MakumeBa, b.b. byxosuesa, H.H. Corckoro) ¢ yuerom
TpedoBanmii I'ocy1apcTBEHHOr0 00pPa30BaTeILHOI0 CTAHAAPTA BTOPOI0 MOKOJICHHUS.

[Iporpamma coOTBETCTBYeT 0OOpa30BAaTEIbHOMY MHMHHMYMY COJIEpKAHUSI OCHOBHBIX OOpa30BaTENbHBIX MPOrpaMM U
TpeOOBaHUAIM K YPOBHIO MOJATOTOBKHM YYaIIUXCsl, TO3BOJISIET paboTaTh 0€3 Meperpy3ok B Kiacce ¢ I€TbMH Pa3HOTO YPOBHS OOYUECHHUS
U uHTepeca K ¢uszuke. OHa MO3BOJIsET CHOPMHUPOBATH Y yUALTUXCS JOCTATOYHO IIMPOKOE MPEACTABICHUE O (PU3MUECKON KapTHHE
MUpa.

Pabouast mporpaMMa KOHKPETH3UPYET COJEpkKaHUE MPEIMETHBIX T€M 00pa30BaTEIbHOIO CTaHJApTa W JAeT paclpeiciieHHue
y4eOHBIX YacoB MO pazfenaMm Kypca 10 kjmacca ¢ y4eToM MeX NHpPEIMETHBIX CBSI3€d, BO3PACTHBIX OCOOEHHOCTEW y4alllMXcCs,

OIIpCACIISACT MHHUMAJILHBINA Ha60p OIIBITOB, ACMOHCTPUPYCEMBIX YUUTCIIEM B KJIaCCC U J'Ia60paT0pHBIX, BBIITOJIHACMBIX YUAIITUMUCA.

Pabouas npozpamma 6blnoyiHAem 06¢e OCHOBHbIE QbVHKuuu.'

° NudopmanuonHo-meroanyeckasi GyHKIMSA MO3BOJISIET MOTYYUTh IPEACTABICHUE O IIEJISIX, COJIEPKaHUH, OOIIIeH
cTpareruu oOy4eHus, BOCIIUTAHUS M Pa3BUTHUS YUAIIUXCS CPEICTBAMH YUEOHOTO npeameTa Gu3nKa.
o Opranu3anoHHO-IUIAHUPYOMAas GYHKIUSA TPETyCMaTPUBAET BBIJICTICHUE ITANOB 00yUYEHUs, CTPYKTYPUPOBAHHE

y4eOHOI0 MaTrepuaa, ONpeieJICHUE €ro KOJIMYECTBEHHBIX U KAYECTBEHHBIX XapaKTEPUCTUK HA Ka)KIOM U3 3TANOB, B TOM YUCIE JIJIs
COJIep KaTEeIbHOTO HAMOJIHEHUS IPOMEXKYTOYHOM aTTeCTalluy y4aIluXCs.
[ J

B ocnose nocmpoenus npocpammbvi_nedcam NPUHUUNBI: ¢IMHCTBA, IPEEMCTBEHHOCTH, BADUATHBHOCTH, BbIICJICHUSA
NMOHATHIIHOTO AAPA, AeATEJIbHOI0 MOAX01a, IPOCKTUPOBAHUS U CHCTEMHOCTH.

Cmpykmypa 00KymeHma

Pabouvas mporpamma BKIIIOYAET ACCATh Pa3JICIiOB:



[TosicHUTENBHYIO 3aIIUCKY

OO1as xapakTepucTUKa yaeOHOTo MpeaMeTa

['paduk peanuzanuu padbouert mporpammel o ¢usuke 10 kiacc

OCHOBHOE COJEpKaHHUE POTPaMMBbI

VY4eOHbIe KOMIIETEHLIUH U CITIOCOOBI I€ATEIbHOCTH

TpeboBanus K ypoBHIO MOATOTOBKH BhIMyckHHKal0 kmacca

Pe3ynbratsl 0cBOEHUS Kypca (JIMYHOCTHBIC, METOIIPEIMETHBIC, IPEIMETHBIE)

Cucrema OIeHKH

. Y4eOHO — METOANYECKUI KOMIUIEKT

10 KanennapHo — TemaTtnyeckoe mjiaHUpOBAaHUE B KOTOPOE BKIIOYEHBI: KOJBI 2JIEMEHTOB CO/IEPKAHUS KOHTPOJIBHO —
U3MEPUTENIbHBIX MAaTEPUaIOB U IPOBEPSIEMBIX YMEHUN KOHTPOJIBHO — U3MEPUTENbHBIX MaTepuanoB EI'D mis 10-11 kiaccoB Ha
Ka)KIIOM YpOKE, OCHOBHBIE BU/IbI JESTEIbHOCTH YU€HUKA ( HAa YPOBHE yUEOHBIX JIEHCTBUI) 110 BCEM TeMaM Kypca (pu3uKwu,
TpeOOBaHUS K YPOBHIO IOJATOTOBKU O0YUYaIOLIUXCSI Ha KaXKIOM YpOKeE, BUJ KOHTPOJISI U U3MEPUTEIIH, IOMAIIIHEE 3aJaHUE Ha
KaXKIbIH YPOK; TI€IarOTHUYECKUE CPEICTBA U 1IEJIM Ha KaXK/IbIi YPOK, IPHUOOpEeTEeHHbIE KOMIIETEHIIMH yYalIuxcs, 000py10BaHue
U TUJAKTUYECKUE MaTepUabl Ha KaKIbId YPOK.

CoNoaRrLDE

2.00wan xapakmepucmuka y4e0H020 npeomema

du3rka Kak Hayka o HamOoJiee OOLIMX 3aKOHAX NPHUPOJAbI, BBICTYNAas B KayecTBE y4EOHOIro MpeaMeTa B IIKOJE, BHOCUT
CYILLIECTBEHHBIA BKJIAJ B CHUCTEMY 3HaHMM 00 okpyxatomem wmupe. llkonbHbIA Kypc GU3HKM — CUCTEMOOOPa3yroUIui s
€CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB, MOCKOJbKY (U3MUYECKUE 3aKOHBI JIeKAT B OCHOBE COJEPKAHUS KypCOB XHMHH,
Oounosnoruu, reorpaguu 1 aCTPOHOMHUH.

N3yuenune Gpusnuku SBisieTcs HEOOXOAMMBIM HE TOJIBKO JIJIsl OBJIAJCHUSI OCHOBAMHU OJTHOM M3 €CTECTBEHHBIX HAYK, SABIISIFOIIEHCS
KOMITOHEHTOM COBPEMEHHOW KyNbTYphl. be3 3HaHWS (U3MKKM B €€ UCTOPUYECKOM pA3BUTUU YEJIOBEK HE TOWMET HUCTOPHIO
(bopMHUpPOBaHUS IPYTUX COCTABJISIIOIIMX COBPEMEHHOUN KynbTyphl. M3yuenue pu3uku HEOOXOIUMO HYENOBEKY JUIsl (POPMHUPOBAHUS
MUPOTIOHUMAHUSI, JIJIS1 Pa3BUTHS HAYYHOTO CIIOC00a MBITIICHUS.

st pemenuss 3agad  (GOPMHUPOBAHUS OCHOB HAyYHOTO MHUPOBO33PEHHUS, PA3BUTHS MHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH W
MMO3HABATEJIbHBIX MHTEPECOB IIKOJLHUKOB B IIPOLIeCCEe U3yUeHUs (PU3UKU OCHOBHOE BHUMAHUE CIEAYET YACNISITh HE epeiadye CyMMBI
rOTOBBIX 3HAHMM, a 3HAKOMCTBY C METOJaMH HAay4HOTO MO3HAHUS OKPYXKAIOIIET0 MHUpa, MOCTAHOBKE MpoOsieM, TpeOyHoUuX OT
YYAIIUXCS CAMOCTOSITENIbHON ACSITENIbHOCTH MO UX Pa3peIICHHUIO.

[{leHHOCTHBIE OPUEHTHPHI Kypca (PU3UKHN pacCMAaTPUBAIOTCS KaK (POPMHUPOBAHUE YBAXKUTEIBHOIO OTHOILIEHUS K CO3UAATENIbHON U
TBOPYECKOUN NEeATEIBbHOCTH, TOHUMAaHUS HEOOXOAUMOCTH 3(()EKTUBHOTO M OE30MaCHOTO KCIOIb30BAHUS PA3IUYHBIX TEXHUYECKUX
YCTPOMCTB, CO3HATEIHHOTO BbIOOpa OyayIel npodhecCUOHAIBHOM eI TENLHOCTH.




Kypc ¢usuku obnagaer BO3MOXKHOCTBIO ISl (DOPMUPOBAHMS KOMMYHUKATHUBHBIX LIEHHOCTEH, OCHOBY KOTOPBIX COCTABJISIFOT
npolecc OOIIEHHs] , TPaMOTHAs pedyb, a LIEHHOCTHBIE OPUEHTHPHI HANpPABIEHbI HA BOCIHUTAHHE Yy OOYyYarOUIMXCS MPaBHIBHOIO
UCIIONIb30BaHUsl (PU3MUECKON TEPMHHOJIOTHH, MOTPEOHOCTH BECTH TUAJIOT, BBICIYIIMBATH MHEHHE OIMOHEHTOB, y4acTBOBATH B
TUCKYCCHUU, CHOCOOHOCTH OTKPBITO BBIPAXKaTh U apTYMEHTHPOBAHHO OTCTaNBAaTh CBOIO TOUKY 3PEHUS

Henamu uzyuenua puzuxu 6 cpeoneil ( nOJIHOU) WKO.1E A6 IAI0MCA.

- ¢opMHpOBaHUE Y OO0YUYaAIOIMMUXCS YMEHHS BHICTh M MOHUMATh IIEHHOCTh 00pa30BaHUs, 3HAYMMOCTh (YM3UYECKOTO 3HAHUS JJIS
Ka)XJIOTO0 4eJoBeKa, HE3aBUCUMO OT €ro MpodeCCHOHAIIBHOM NEATeNIbHOCTH; YMEHUN pasznnyaTh (akThl U olleHKu. CpaBHUBATH
OIICHOYHBIC BBIBOJBI, BHJCTh WX CBSI3b C KPUTEPUSIMH OIICHOK M CBS3b KPHUTEPHUEB C OIpPEISICHHOH CHUCTEMOM II€HHOCTEH,
bopMyIupOBaTh U 0O0CHOBBIBATH COOCTBEHHYIO TTO3UIIUIO;

- (¢dopmupoBaHre y 00y4JarOIMXCs EJIOCTHOTO MPEJACTABICHHS O POJU (PU3UKU B CO3JIAaHUHM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBI MHpPA; YMEHHUA OOBICHATH OOBEKTHI M IIPOIECCHI OKPYXKAIOMIEH JIeHCTBUTEILHOCTH — IMPUPOJTHOM, COIMATIBLHOM,
KYJbTYPHOM, TEXHUYECKON CPEbl, UCIIOIB3YS JIJI 3TOr0 (PU3NUECKHE 3HAHNUS,

- mpruoOpeTeHre 00YUYaIOIIMMUCS OTIBITa PA3HOOOPA3HON JIEATEIIBHOCTH, OMBITA TTO3HAHKUSA U CAMOIIO3HAHUS; KJIIOUEBBIX HABBIKOB (
KITFOUEBBIX KOMITETEHITNH ), IMEIONUX YHUBEPCATHLHOE 3HAYCHUE IS PA3IMYHBIX BUIOB JCATEIHHOCTH,- HABBIKOB PEIICHUS MPOOJIeM,
MIPUHATHS PEIICHHM, MONCKa, aHaM3a M 00paboTKH WH(POpPMAINA, KOMMYHUKATUBHBIX HABBIKOB, HABHIKOB W3MEPCHHM, HABBIKOB
COTpYJHUYECTBA, 3PHEKTUBHOTO U O€30MACHOI0 UCTIOJIb30BAHUS PA3TUYHBIX TEXHUYECKUX YCTPOUCTB;

- OBJIQJICHUE CUCTEMOM HAay4YHBIX 3HAHUN O (PU3NUYECKUX CBOMCTBAX OKPYXKAIOIIETO MUpPa, 00 OCHOBHBIX (PM3UYECKUX 3aKOHAX U O
croco0ax WX HMCIIOJIb30BaHMS B IOBCEIHEBHOM JKU3HH.

Hocmuyicenue ymux yenei 0decneuusaemcs peuieHuem ciedyouiux 3a1ay:

- 3HAKOMCTBO YYaIIUXCS C MemoooM HaAYYHO20 NO3HAHUSA U MemOoOamu UCC1ed08arnusi OOBEKTOB U SIBICHUN TPUPOJIBL;

- IpUOOpPETCHHE YyYaIIMMHUCSA 3HAHMK O MEXaHWYECKHX, TEIUJIOBBIX, DJICKTPOMATHWTHBIX M KBAHTOBBIX SIBIICHHM, (DU3UUCCKHUX
BEJIMUYMHAX, XapaKTEPU3YIOIIUX 3TH SIBJICHHUS,

- (opmupoBaHue Yy ydYamUXCS yMeHuili Habarooams TPUPOJHBIC SBICHHUS W GbINOJIHAMbL ONblMbl, JTaOOpPAaTOpHBIC PaOOTHI U
IKCNEepUMEeHMAalbHble UCCIe008aHUs C UICTIONB30BaHUEM U3MEPUTEIBHBIX TPUOOPOB, WUUPOKO NPUMEHAEMBIX 8 NPAKMUYLECKOU HCUZHU,

- OBJQJICHUC YYAIIUMHCS TaKUMU OOWEHAYUHbIMU NOHAMUAMU, KaK TIPUPOTHOE SBICHUE, IMAUPUYECKU VYCIMAHOGIEHHbIN paxm,
npobiema, meopemuyeckuil 81600, pe3yibman SKCNEPUMEHMANbHOU NPOBEPKIL,

- TOHUMaHWE YYalIUMHUCS OTJIIMYUN HAYYHBIX JAHHBIX OT HENMPOBEPECHHON HWH(POPMAIMH, IIEHHOCTH HAYKH Y0081eMmeE0peHUs
OBLIMOBBIX , NPOUZBOOHBIX U KYAbMYPHBIX NOMPeOHOCmell Yel08eKd

VYyebnas nporpamma 10 kmacca paccuntana Ha 36 yacoB , 1 yac B Heaenw. Kypc 3aBepmiaercsi UTOTOBBIM TECTOM,
COCTaBJICHHBIM COTJIACHO TPEOOBAHUSIM YPOBHIO MOJATOTOBKH BBIITYCKHUKOB CPEAHEH ( TOJIHOM) IIKOJIBI



3.I'padhux peanuzauuu padvoueii npocpammul no uzuxe 10 kracca

B Tom unciie Ha

IIpuMepHOe KOJIMYECTBO

Ne Bcero Hara CaMOCTOSITEJILHBIX padorT,
/i Haumenonanue pasienos u rem yacos | Y JIab 00TBI KonTposabHbie padoThI KOHTP- TECTOB, 324€TOB U (u3.
N adopaTopHbIe pado OHTpO e pado paGor X
AUKTAHTOB y4YalHXcsl
BBenenue(1 yac)
1 Baenenue 1 1 0 0 0
MexaHnuka ( 14 yacoB)
0 1
2 Kunemaruka - Konrponbhas padora Nel 3
« Kunemaruka»
3 Junamuka 0 0 3
1 1
4 3aKOHBI COXPAHEHNS Ne 1 « M3ydeHue 3akoHa COXpaHEHUs KourponbHas pa6ora Ne2 3
MEXaHHUECKOH IHEPTUN» « JInnamuKka. 3aKOHBI COXPaHEHHS B
MEXaHHKE»
Mouekyasipuas ¢usuxa. Tepmoaunamuka (10 yacoB)
5 OcHOBBI MOIEKYIIAPHO — 0 0 2
KHHETHYECKOH TCOpHHu
6 Temneparypa. DHeprus TEIIOBOTrO 0 0 1
JIBIDKCHUS] MOJICKYIL.
1 0
YpaBHEHHE COCTOSIHUS HIECATBHOTO
7 Ne2 « OnpITHAs IPOBEPKA 3aKOHA 1
rasa. ['a3oBbIe 3aKOHBI o -
Ieii - JIroccaka»
8 B3anmHbIe TpeBpaleHNs KUIKOCTEH 0 0 1
u ra3oB. TBep/ple Tena.
KonrponbHas padora Ne3 2
9 OCHOBBI TEpMOIMHAMUKI 0 « MonexymsipHast puznka. OCHOBBI
TEPMOTUHAMHUKN» 1
OcHoBbl d1ekTpoanHaMuku( 11 yacOB)
11 DJIeKTpOCTaTHKA. 0 0 3
2 1
No 3 « M3yuenue mocienoBaTeIbHOTO
1 TTapaJuIeIbHOTO COSTUHEHNS KontposbHas paGota Nod 5
12 3aKOHBI IOCTOSIHHOTO TOKA TIPOBOTHUKOBY
« 3aKOHBI IOCTOSTHHOTO TOKa»
Ne4 « Uzmepernne I/1C n
BHYTPEHHETO CONPOTUBJIECHUS
HCTOYHHKA TOKa»
13 ONeKTpUUECKUi TOK B pa3IHYHbIX Hrorosas koHTposbHas padoTa B popme EI'D
cpenax 3a kypc 10 knacca
Hroro 364 27 4 5 21

4.0cnognoe codepofcanue npozpammbl




Hay4HbIid MeTOJ MMO3HAHUS PUPOABI.

®dwusuka — pyHIaMeHTalbHas HayKa o pupoje. Hayunsiit MeTos mo3HaHusl.

MeToapl HaydyHOTO HCCIEAOBaHUS (UBNYECKUX SBICHUH. OKCIEPUMEHT M TEOpUs B TMPOLECCE TMO3HAHUSA MPUPOJIBI.
[lorpemnoctu u3Mmepenus: ¢uznueckux BenuyuH. Hayunble rumotessl. Mogenu ¢usnueckux siBaeHu. PU3NYECKUE 3aKOHBI H
Teopuu. ['paHUIBI MPUMEHUMOCTH (HU3HYECKUX 3aKOHOB. Dusndeckas kapTuHa Mupa. OTKpbeITHS B (pU3UKEe — OCHOBA Iporpecca B
TEXHHUKE YU TEXHOJIOTUHU ITPOU3BOJICTBA.

Mexanuka

Cucrema oTcueTa . CKajJsipHble U BEKTOpPHbIe (DU3MYECKHE BEIMYMUHBI. MeXaHW4YecKkoe JBUKEHHUE M €ro BHIBIL.
OTHOCUTENIBHOCTh MEXAHUYECKOTO JIBUKEHUSA. MTHOBEHHass CKOpPOCTh. YckopeHue. PaBHOyCKOpeHHOE NBHKEHUE. [[BUKeHue Mo
OKPYHOCTH C IOCTOSIHHOM IO MOAYJIFO CKOPOCThIO. [IpuHumn otHocurensHoCcTH ["anumes.

Macca u cuna. 3akonsl auHamMukd. CrocoObl u3MepeHus cuil. MHepruandbHble CHUCTEMBI OTCYETa. 3aKOH BCEMHUPHOTO
TATOTCHUS.

3akoH coxpaHeHus umnyiabca. Kunernueckast sHeprus u pabora. [loTeHnuanbHas sHEprus Tejga B rPaBUTALMOHHOM IIOJIE.
[ToTeHnManbHast SHEPTUS YIPYTo 1€POPMUPOBAHHOTO Tea. 3aKOH COXPaHEHUSI MEXaHUUECKON YHEPTUU

Jlabopamopuvle pabomul
W3yuenune 3aKoHa COXPaHCHHUSI MEXaHUYECKOW dHEPTUN

Jlemoncmpavuu
- 3aBHCUMOCTb TPACKTOPHHU OT BEIOOpPA CUCTEMBI OTCUETA
- MajJieHHUE T B BO3yXE U BaKyyMe
- SIBJICHUE WUHEPIUHU
- U3MEPEHUE CUII
- CIIOKEHHE CHUJI
- 3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Aedopmariuu
- PEaKTUBHOE JIBIIKCHUE
- Mepexoj MOTCHIIMAILHON YHEPTUHN B KWHETUYECKYIO M OOpPaTHO.

MouiexyisspHas pu3uKa



MounekyIsspHO — KUHETHYECKasi TEOPUSI CTPOCHHUS BEIIECTBA U €€ IKCIIEPUMEHTAIIBHBIE OCHOBAHHS.

AGcomroTHas TeMIepaTypa. Y paBHEHHE COCTOSIHUS UAECAIBHOIO rasa.

CBsi3b CpeiHEN KHHETHUECKON SHEPTUH TEIUIOBOTO JBIXKEHUS MOJIEKYII ¢ aDCOMIOTHON TeMIIepaTypoil.

CtpoeHue )KUJIKOCTEN U TBEPABIX TEIL.

BuyTpennsis sHeprus . Pabora u Temionepenada Kak ~— CIOcoObl M3MEHEHHS BHYTpEeHHEW »sHepruu. llepBbiii 3akoH
TEPMOJAMHAMUKU. [IpUHIIUIIBI JEHCTBHS TEIJIOBBIX MalIuH. [Ipo0iieMbl TENIOIHEPTETUKU U OXPAHA OKPYKAOIIEH CPEIbI.

Jlabopamophvie pabomsi
OmneITHasA npoBepka 3akoHa ['eit - JIroccaka.

Lemoncmpayuu
- MeXaHM4yecKas MOJieJIb OPOYHOBCKOTO JIBUYKEHUS
- U3MEpEHHE JIaBJICHUS ra3a ¢ U3MEHEHUEM TeMIIEpaTypbl IpU NOCTOSHHOM O0BbEME.
- U3MEHEHHe o0beMa raza ¢ I3MEHEHUEM TeMIIepaTyphl IPU MOCTOSHHOM JIaBJICHUU
- U3MEHEHue o0beMa raza ¢ ”3MEHEHUEM JIaBJICHUS MPU OCTOSIHHON TeMIepaType
- YCTPOMCTBO TUTPOMETPA U TICUXPOMETPA .
- KpUCTAJUIMYECKHUE U aMop(]HbIE Tena.
- MOJIETH TETIJIOBBIX JIBUTATEICH.

JJIeKTPOAMHAMMKA

DneMeHTapHbIN 3JIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHHUS SJIEKTPUUECKOro 3apsaa. 3akoH KynoHa. DnekTpuueckoe moJie.
Pa3HocTh noreHnuanoB. ICTOUHUKY MTOCTOSIHHOTO TOKa. DJIEKTPOABMKYIIAs cuiia. 3akoH OMa J1s MOJTHOM 3JIEKTPUUYECKON LIETIH.
DJIEKTPUYECKUM TOK B METaJlIaX, JIEKTPOJIUTAX, Ta3ax U BakyyMme. [[omynpoBOIHUKHY.

Lemoncmpayuu

AIEKTPU3aLUS TEI

AIEKTPOMETP

SHEPTHUS 3aPsHKEHHOTO KOHJIEHCATOpa
AIEKTPOU3IMEPUTEINIbHBIE TPUOOPHI

Jlabopamopnvie pabomui




N3yyeHue nociieJoBaTeNbHOr0 U MapajuieIbHOTO COEIMHEHUS POBOIHUKOB.
N3mepenrie DJIC 1 BHYTPEHHETO COMPOTUBIICHHUS] HCTOYHUKA TOKA

BKCHepI/IMeHTaﬂbHaﬂ (l)I/I3I/IKa.
OHBITBI, HIUIIOCTPUPYIONIHUEC U3YyHACMbIC SIBJICHUA.

Bo3Mo:kHBIE MCC/IeI0BATEILCKHE NPOEKTHI:

3a/aun 0 KHHEMATUKE M3 JKU3HU, « HeoObIuHbIN yueHBIH Pu3nk», VIcTOpHs OTKPHITHS 3aKOHOB JUHAMUKH Ha OCHOBE
acTpoHOMUYeCcKUX HabmoneHuid, Cuiia TpeHus: B Moei ku3Hu, M3roroBUTh MOjie OpOyHOBCKOIO JBUKEHUS, M3roToBUTH MOIENH
110 CTPOCHUIO BEIIECTB, TeMieparypa KUBbIX OpraHu3MoB, MI3rOTOBUTH MOJIENIA KPUCTAILIOB,

CoBpeMeHHas SHEpTreTUKa U MEePCIeKTUBEI ee pa3BuTus, [lonynpoBoguuku, ux npormuioe u Oyaymiee, @u3rka B 4eIOBEYECKOM TelIE,
Poccuiickue naypeatst HobeneBckoii npemun B obnactu ¢puszuku, Ousnka B 3arajgkax.

5.Yueonvie komnemenyuu u cnocoowvl deasmenvbruocmu

Padouass mporpamma mnpeaycMaTpuBaerT (OpMHPOBaHHE Y IIKOJLHUKOB 00Ie Y4YeOHBIX YMEHHH M HABBIKOB,
YHHBEPCAJIbHBIX CIIOCO0O0B 1eSITeJIbHOCTH U KJII4YeBbIX KoMNeTeHunid. [IpuoprureramMu a1 MIKOJIBHOTO Kypca (pu3uKu Ha Tare
OCHOBHOTO 00111eT0 00pa30BaHUs SIBISIOTCS:

Ilo3nasamenvnasn oesasmenbHOCmMb:
® CIOJIb30BaHKWE JUIS TIO3HAHUS OKPYKAIOIMIET0 MHpa pPa3IMYHBIX €CTECTBEHHOHAYYHBIX METOIOB: HaOJIOACHNUE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJICTIUPOBAHUE;
e (opmupoBaHUE YMEHUN pa3IndaTh (PaKThl, TUIIOTE3bI, IPUYHHBI, CJIEJACTBHS, T0KA3aTCIHCTBA, 3aKOHBI, TCOPUH,
® OBJIJICHHUE aJICKBATHBIMU CITIOCOOAMU PEIICHUS] TEOPETUUECKUX U AKCIIEPUMEHTABHBIX 3a]1ay;
® MpUOOpPETEHHE OIbITA BBIABIKCHUS THUIOTE3 JJIi OOBSCHEHHS W3BECTHBIX (DaKTOB W SKCIEPUMEHTAILHOU MPOBEPKHU
BBIIBUTA€MBIX THIIOTES.

I/Imbopmauuouuo—xommvuukam UBHAS 0esIMEJIbHOCHb:




v

® BJIaJACHUC MOHOJIOTUYECKON U I[I/IaJ'IOFI/I‘IeCKOI\/II PE€UbIO, Pa3BUTHUC CITOCOOHOCTH MOHUMATh TOYKY 3pCHUMA CO6CCCI[HI/IK8. 141
IIPHU3HABATh IMPaBO HA NHOC MHCHHUC,
¢ JCIIOJIb30BAHUC U PCHICHHA ITIO3HABATCIIbHBIX U KOMMYHHWKATHBHBIX 3a/1a4 Pa3JIMYHbIX HCTOYHUKOB HH(bOpMaHHH.

Pedhnexcuenas oesmenvnocmep:

® BJIQJICHUE HABBIKAMM KOHTPOJS U OLCHKHA CBOEH NEATEIBHOCTH, YMEHHEM MPEIBHUIETh BO3MOXKHBIE PE3YJIBTATHI CBOUX
JIECTBUM:
e oOpraHu3anus y4eOHOW NeATEeTbHOCTH: MOCTaHOBKA LIENIM, TUIAHUPOBAHUE, ONPEIEICHUE ONTUMAIBHOTO COOTHOLUEHUS
LIEJIN U CPELCTB.
BripadoTka KoMIeTeHIU:

Oobweoopazosamenvhvix, SHAHNEBO - MPEIMETHBIX ( YYE€OHO - ITO3HaBaTeIbHasA U NHOOpMAIlMOHHAs KOMIIETCHIIHS)
CaMOCTOSITeTbHO W MOTHBHUPOBAHHO OPraHHW30BBIBATH CBOIO IM03HABATEIBHYIO JEATEIBHOCTh (OT ITOCTAHOBKH II€NH JI0
MIOJTYYEHHUSI ¥ OLICHKU PEe3yJIbTaTa);

HCIIOJIb30BaTh AJIEMEHTHI IMPUYMHHO-CJICACTBEHHOTO M CTPYKTYPHO-()YHKIIMOHATIBLHOTO aHalii3a, ONPEAesiTh CYIUIHOCTHBIC
XapaKTePUCTUKH H3y4aeMoro oO0BbeKTa, pa3BEPHYTO OOOCHOBBIBATH CYXKICHHUS, JaBaTh OMNpEICICHUs, IPUBOJIUTH
JIOKa3aTeNILCTBA;

UCIIOJB30BaTh MYJIbTH MEIUWHBIE PECYpChl M KOMIIBIOTEPHBIE TEXHOJIOTHHU JJisi 00paboTKH, mepeaadyu, MaTeMaTU3aluu
nH(popMaIu, IPE3eHTAIIMU PE3YJIbTATOB MTO3HABATEIbHON U MPAKTUUECKON JEATEIIbHOCTH;

OIICHUBATh W KOPPEKTUPOBATH CBOE IMOBEACHUE B OKPYKAIOIIEW CpeAe, BBIMOIHATH JKOJIOTUYECKHUE TpeOOBaHUS B
MPAKTUYECKOMN JEATEIbHOCTA U TOBCEIHEBHOM KU3HM.

npPeOMEemHO-0PUCHMUPOBAHHBIX, PENPOOYKMUBHO — 0CAMEe1bHOCHMHBIX(COUUAIbHO — MPYO08as U KOMNEM eHUU

JIUYHOCHIHO20 camocosepuiencmeosanus

v INOHMMAThb BO3pPACTAIOIIYIO POJIb HAYKHU, YCUJICHNUC B3aNMOCBA3U U B3AUMHOT'O BJIMSHUA HAYKU H TCXHUKH, ITPCBPAIICHUC HAYKHU

B HCITIOCPCACTBCHHYIO ITPOU3BOJUTCIIbHYIO CUITY O6HIGCTB3;

v/ 0CO3HABAaTh B3aUMOJIENCTBHUE YEIOBEKA C OKPYKAIOLIEN CPEOi, BO3MOKHOCTH M CIIOCOOBI OXPaHBI IIPHPOJIBL;
v/ pa3BHMBaTh [I03HABATEIILHBIE HHTEPECH] U HHTEJUIEKTYaIbHbIE CIIOCOOHOCTH B IPOLIECCE CAMOCTOSTEILHOIO IPUOOpETEHHS

(I)I/I3I/I‘—IGCKI/IX 3HAaHUU C UCMOJIb30BAaHUEM Pa3IMn4YHbIX KCTOYHHUKOB I/IH(I)OpMaI_[I/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX



v/ BOCIIUTHIBATH YOEKIEHHOCTD B MO3MTHBHOM POJIM (DU3MKH B )KU3HH COBPEMEHHOTO OOIIECTBA, TIOHUMAaHKE TIEPCIIEKTHB
pa3BUTHS YHEPTETHKH, TPAHCIIOPTA, CPEJCTB CBSI3U U JIP.;

v’ OBIIaJIeBaTh YMEHUSAMH IPUMEHSTH [TOJyYEHHbIE 3HAHUS [T OOBSICHEHHS pa3HOOOPa3HbIX (PU3NIECKUX SIBJICHUIA;

v/ [IPUMEHATH MOJTyYEHHbIE 3HAHUS U YMEHHMS /IS 0€30I1aCHOT0 UCIIONIL30BaHMS BEIECTB U MEXAHU3MOB B OBITY, CEJILCKOM
XO3SICTBE U MTPOU3BOJICTBE, PEIICHUS TPAKTUYCCKHUX 3a7a9 B IOBCETHEBHOM JKHU3HHM, TIPEIYTIPEHKICHUS IBJICHUHN, HAHOCSIIIAX
BpEIl 37I0POBBIO YEIIOBEKA U OKPYIKAIOIICH Cpeie.

Hennocmno — cmolc10601, 0OWEKYIBMYPHOU U KOMMVHUKAMUEGHOU

v/ IOHMMAaTh [EHHOCTHBIE OPUECHTAIINHN YYEHUKA, ET0 CIIOCOOHOCTD BHJIETh M IOHMMATh OKPYKAIOIIUM MHp

v/ yMeHHe y4eHHUKa BHIOMPATh LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKH JIUISl CBOUX JICHCTBHI M ITOCTYIIKOB

v' TIproGpeTeHue oIbITa OCBOEHHS YYEHUKOM HAYYHOM KapTHHBI MUPa

v' OBJjajzieHHe Croco0aMK B3aNMOICHCTBHS C OKPY KAIOIIMMH U YIAIEHHBIMU JIOIbMH ¥ COOBITUSMH, YMEHHE 3a/1aBaTh BOIPOC
U BECTH JIUCKYCCHIO, BIaJICHUE PA3HBIMHU COLIMAIIBHBIMU POJISIMHA B KOJUIEKTHUBE

6. Tpebosanus K ypo8HI0O N0O020MOBKU 8bINYCKHUKA 10-20 Knacca

B pes3yibnmanie usy4erus d)uS’MKM VYEHUK 10 xknacca donicen:

3HATHL/IOHUMATD:

Cmoicn nonamuit. pusznueckoe sBjieHUE, Puznueckas BEIWYMHA, MOJENb, TUNOTE3a, (PU3MYECKUM 3aKOH, TEOPHs, MPUHIIUII,
MOCTYJIAaT, IPOCTPAHCTBO, BPEMS, BEILIECTBO, B3aUMOJCHUCTBHAE, HHEPLHAIbHAsI CUCTEMA OTCYETA, MAaTEpUAIIbHAS TOYKA, UICAJIbHBIN
ras, 3JICKTPOMAarHUTHOE M0JIE;

Cmulcn usuueckux eenuyun. myTh, MEPEMENIEHUE, CKOPOCTb, YCKOPEHHE, Macca, IIOTHOCTh, CHJIA, JABJICHUE, UMIIYJIbC,
paboTa, MOIIIHOCTh , KHHETHYECKasl SHEPTHs, MOTEHIIMaIbHAs YHEPTrusi, KOYPPUIIUESHT TOJIE3HOTO JEHCTBUSA, MOMEHT CHUJIBI, TIEPHO/I,
4acToTa, aMIUIUTyAa KOJeOaHWi, JJIMHA BOJIHBI, BHYTPEHHSS SHEPrHs, ylelbHas TEIuioTa MapooOpa3oBaHusd, YIEIbHas TEIIoTa
TJIaBJICHUS, yNeldbHAas TEIJIoTa CTOpaHus, TeMmIepaTrypa, aOCOJIOTHAs TeMIeparypa, CpPeaHsS KWHETUYECKas SHEPTrHUs YacCTHI]
BEIIECTBA, KOJIMYECTBO TEIIOTHI, YAECIbHAS TEIIOEMKOCTh, BIQKHOCTh BO3yXa, JJICKTPUUECKUM 3apsijl, CHIIA HIEKTPUYECKOrO TOKA,
AJIEKTPUUYECKOE HAaIPsHKEHHUE, JJIEKTPUYECKOE COMPOTUBICHHE, paboTa M MOIIHOCTh SJEKTPUUYECKOTO TOKa, HAINPSKEHHOCTh
AJIEKTPUYECKOTO MOJIs, Pa3HOCTh MOTEHIIUAIIOB, JIEKTPOEMKOCTh, SHEPTHS SJIEKTPUUECKOTO IMOJIs, JICKTPOABUKYILAS CUJIA.



Cmulcn puzuueckux 3aKon08, NPUHWUNOE, ROCMYIAMOE: TIPUHLNIBI CYNIEPIIO3ULIUA U OTHOCUTENBHOCTH, 3aKOH [lackans, 3akoH
Apxumena, 3aKOHbl TMHAMUKU HBIOTOHA, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOH COXPAHEHUS MMITYJIbCA U MEXAaHUYECKOW DHEPTHH,
3aKOH COXPAHEHUS SHEPIUU B TEIUIOBBIX MPOLIECCaX , 3aKOH TEPMOANHAMHUKH, 3a4KOH COXPAaHEHUS AJIEKTPUUYECKOro 3apsaaa, 3akoH Oma
JUISL y4acTKa 3JIEKTpUYeCKOoW uemnu, 3akoH Jlxoyna — JleHuma, 3akoH ['yka, OCHOBHOE ypaBHEHHWE KHMHETHYECKOW TEOpUU Ta30B,
YpaBHEHUE COCTOSHUS HJI€aJbHOTO Ta3a, 3akoH Kynona, 3akoH OMa Juisi MOJHOW LIENH, OCHOBHBIE IOJOKEHUS H3y4aeMbIX
buznyecKrux Teopuil U UX pPoJib B POPMUPOBAHUU HAYYHOTO MUPOBO33PEHUS

YMerh OMUCHIBATH U 00bICHATD:

- ¢uszuueckue aeneHun: PaBHOMEPHOE MPSMOJIUMHEHHOE ABMXKEHHE, PABHOYCKOPEHHOE MPSMOJMHEWHOE IBWKEHHE, INepenavy
JABJICHUS] JKUJKOCTAMU MW Ta3aMu, IUIaBaHWe Tell, AU(@y3uio, TEIIONPOBOIHOCTh, KOHBEKIMIO,  H3JIy4YCHHE, HCHapeHHE,
KOHJICHCAIINIO, KUMEHUE, TUIABJICHUE, KPUCTAJUIU3AIMI0, 3JEKTPU3AIMIO TEJl, B3aUMOJICUCTBHUE AJIEKTPUYECKUX 3apsigoB, TEIIOBOE
JICUCTBHUE TOKA,

- (usuueckue aenenus u ceoiicmea men: IBWKEHHE HEOSCHBIX TEI M HMCKYCCTBEHHBIX CITYTHUKOB 3€MJIM, CBOMCTBA Ta30B,
KHUJIKOCTEN U TBEPIBIX TEI;

- pe3yivmamul IKCREPUMEHM06: HE3aBUCUMOCTh YCKOPEHHUsI CBOOOIHOTO MaJeHUs OT MAacChl MaJaloIero Tejiaa, HarpeBaHue rasa
IIpU ero OBICTPOM CXKATHUU OXJIKICHHE IPH OBICTPOM paCIIMPEHUHU, IMOBBIIICHHUE JABJICHUS ra3a IIPH €ro HarpeBaHUWU B 3aKPHITOM
cocyne, OpOYHOBCKOE ABMIXKEHME, DJEKTPU3ALUIO0 TEl MPU UX KOHTAKTE, 3aBUCHMOCTh COIMPOTHUBIICHHS TMOJYINPOBOJAHUKOB OT
TEMIIEPATYPHI U OCBEIICHUS;

- ¢hynoamenmanvHbie onviMobl, OKA3HIBAIOIINE CYIIICCTBEHHOE BIMSHUE HA PAa3BUTHE (PUBUKY;

- npUBOOUmMb NpPUMEPbL NPAKMUUECKO20 NPUMEHEHUA QU3uuecKux 3HAHUI. 3aKOHOB MEXAHWKW, TEPMOJUHAMUKUA U
BJIEKTPOJAMHAMUKH B SHEPTETHKE;

- onpedenams xapaxkmep puzuueckoz2o npoyecca 1o rpapuky, Tadiauie u popmyie;

- OmauYamsv ZUnOme3vl OM HAYYHLIX Meopuil, 0ejlamsp 6b1600bl HA OCHOBE YKCIICPUMEHTAIBHBIX JAHHBIX, IPUBOIUTH MPUMEDHI,
MTOKA3bIBAIOIINE, YTO: HAOIIOACHNE M SKCIIEPUMEHT SIBJISFOTCS OCHOBOM JIJIs1 BBIABIIKCHHS THUIIOTE3 U TCOPUM, TTO3BOJIAIOT MPOBEPUTH
HCTUHHOCTh TEOPETUUYCCKHUX BBIBOJIOB, (PU3MUECKass TEOPHS J1aeT BO3MOKHOCTh OOBSICHSATH M3BECTHBIC SIBJICHUS IIPUPOILI U HAYYHBIS
(haKThl, MpeICKa3bIBaTh CIIIC HE NU3BECTHHIC SBIICHHMS;

- npueooumbv NpUMepPsl ONbLIMOE, WITIOCTPUPYIONINX, YTO: HAOIIOACHWE W SKCIIEPUMEHT CIIyKaT OCHOBOHM JUISl BBIJABIIKCHHS
TUINOTE3 U HAYYHBIX TEOPUHU, IKCIIEPUMEHT IMO3BOJIAET MPOBEPUTH UCTUHHOCTh TEOPETUYECKUX BBIBOJIOB, (pU3HMUecKast TEOpHUs TaeT
BO3MOKHOCTh OOBSCHSTH SIBJICHUSI TIPUPOJIbI U Hay4dHbIe (DaKThl, PU3MUECcKas TEOPHUs MO3BOJISIECT MPEICKa3bIBaTh €IIe HE U3BECTHBIC
SIBJICHUE U UX OCOOCHHOCTH, IIPU OOBSICHEHUH MPUPOIHBIX SIBICHUN HCTOJIB3YIOTCS (PU3UYECKUE MOJCIIH, OJIUH U TOT K€ MPUPOTHBIM
OOBEKTUIIN SIBJIEHHE MOYKHO HCCJE0BAaTh HAa OCHOBE HCIIOJIL30BaHUE Pa3HBIX MOJENEH, 3aKOHBI (PU3UKKU U (PU3NYECKUE TEOPUU
HMMEIOT CBOU OIPEJICJICHHBIE TPAHULIBI TIPUMEHUMOCTH;




- u3mMepaAmbdp: PACCTOSTHUE , NMPOMEKYTKH BPEMEHH, MAcCy, CHIY, JABIICHHE, TEMIIEPATYpPY, BJIAXKHOCTh BO3AYyXa , CHJy TOKA,
HaNpsDKEHUE, AJIEKTPUUYECKOE COMPOTUBIEHUE, PAadOTy U MOIIHOCTh 3JIEKTPUUYECKOrO0 TOKA, CKOPOCTh, YCKOPEHHE CBOOOJHOIO
naZeHusi, IIOTHOCTh BEIIECTBA, PabOTy, MOIIHOCTb, IHEPrUI0, KOIDPUIMEHT TPEHUS CKOJBKEHUS, YIEIbHYIO TEIUIOEMKOCTb
BEILIECTBA, YAEIbHYIO TEIUIOTY IuiaBieHus jabaa, IJ{C u BHYTpeHHEE CONMPOTUBICHUE MCTOYHUKA TOKA, MPEACTABISATh PE3YJIbTaThl
W3MEPEHUH C YUYETOM UX MOTPEITHOCTEN;

- npumeHamb NOTyYCHHBIC 3HAHUS VIS pelieHus (PU3nIecKrx 3a1ad;

- UCHONb306amb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmeabHOCMmU W TOBCEIHEBHOW JKW3HU IS
oOecrieueHrs 6€30MaCHOCTH KU3HEACATEILHOCTH B TIPOIIECCE MCTIOMB30BAHMS TPAHCIIOPTHBIX CPENICTB, OBITOBBIX AJICKTPOIPHOOPOB,
OLCHKM BJMSHUS HA OpPraHu3M YEJIOBEKa MW JPYTrHE€ OPraHU3Mbl 3arpsA3HEHUS OKPYXKAlolIEeHd Cpelbl, PalHOHAIBHOrO
NPUPOAOIIOIB30BAHUS U OXPAaHbl OKPY)KAIOUIEH Cpejibl, ONpeAeTeHUs] COOCTBEHHOM MO3UIMU MO OTHOIICHHIO K 3KOJOTUYECKHUM
npo0JsieM U MOBEICHUIO B IPUPOJAHON Cpejie.

7.Pe3yaiomamuol oceoenus Kypca pu3uxku

Juunocmuoie pe3yibmanol:
v' B IIeHHOCTHO - OPUEHTAIMOHHON cepe — UYyBCTBO FOPAOCTH 32 POCCUMCKYIO (DM3MYECKYIO HAYKY, TYMaHHU3M,

MOJIOKUTEIBHOE OTHOUIEHUE K TPYAY, LEJNEYCTPEMIECHHOCTD;

v' B TpynoBoii cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY ManbHelIe 06pa3oBaTeIbHON TPAEKTOPHUH;
v' B nmo3naBaTenbHOM ( KOTHUTUBHOM, HHTEIIEKTYadbHOM) chepe — yMEHHE yIPaBIiATh CBOEH MO3HABATEIbLHOM

NesATENbHOCTHIO.

MemanpedmemHbvie pe3yibmantbl:

v Mcnoiap30BaHMe YMEHHMI M HaBBIKOB Pa3IMYHBIX BUIOB IIO3HABATEIHHOM NESITEIBHOCTH, IPUMEHEHUE
OCHOBHBIX METOJOB MO3HAHUS ( CHCTEMHO — HHGOPMAIIMOHHBIN aHAIN3, MOJEIUPOBAHUE U T 1T ) AJSI U3yUCHUS
pPa3JIMYHBIX CTOPOH OKPY)KAKILIEH JEUCTBUTEIBHOCTH,;

v' Hcnonb30BaHME OCHOBHBIX HHTEJUIEKTYAIbHBIX ONepaluii: GOpMyIupOBaHHe TUIIOTE3, aHAIM3 U CHHTES,
CpaBHEHHUE, 0000IeHNE, CUCTeMAaTH3allisl, BBISIBICHUE TPUUMHHO — CIE€JICTBEHHBIX CBsi3€l, MOUCK aHAJIOTOB;
YMeHue reHepupoBaTh UAEH U ONPEACISITh CPEJACTBA, HEOOXOAUMBIEC JJIsI UX pealu3aluu;

YMeHue onpenensaTh eIu U 3aJjauu JeATeIbHOCTH, BHIOMPATh CPEICTBA pealu3aliu [eJIed U MPUMEHATh UX

Ha NMPaKTHUKE;

v' Mcnoiap30BaHKe pa3IMYHbIX HCTOYHUKOB IS MMOJNYyYeHUS PU3NUECKON MHDOpMALMU, TOHUMaHUE
3aBUCUMOCTH COAEPKaHUSA U (OPMBI IpEACTABICHUS HHPOPMAIIMU OT IeJiel KOMMYHUKAIIUU U ajpecara.

AN



Ilpeomemmunie pe3yiomamul.

v' B nosnaBarensHOl cdepe: AaBaTh ONPENecHHs M3YUYEHHBIM IOHATHSAM, HA3bIBaTh OCHOBHBIE MOJI0XKEHHUS M3YYEHHBIX
TEOPUN M THUIIOTE3, OMUCHIBATH JIEMOHCTPAIIMOHHBIE U CAMOCTOSTEIBHO MPOBOJAUTH SKCIEPUMEHTBI, UCHOJIB3YS IS
ATOTO €CTECTBEHHBIN ( PYCCKUM, POIHOMN) SA3BIK M S3bIK (PU3MKH, KIACCUPHUIIMPOBATh U3YUCHHBIC OOBEKTHI M SBICHUS,
JieJIaTh BBIBOABI M YMO3AKJIIOUECHHS U3 HAOMIOACHUN , M3YYEHHBIX (DU3NUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh
BO3MOXKHBIE PE3YyJbTaThl, CTPYKTYpPUPOBATh W3YUYCHHBINM MaTepuall, MHTEPNPETUPOBATh (U3UYECKYI0 WH(OOPMAITHIO,
MOJIYYCHHYIO M3 JIPYTUX HUCTOYHUKOB, MPUMEHATH MPUOOPETEHHBIC 3HAHUS MO (PU3WKE IS PEIICHHUS MPAKTUYCCKUX
3aJ1a4, BCTPEUAIONINXCS B MOBCETHEBHON JKM3HU, JJIs O€30MaCHOTO MCIIOIh30BaHUS OBITOBBIX TEXHUYECKUX YCTPOUCTB,
PalMOHAJIBHOTO MPUPOIOTIOIB30BAHUS M OXPaHbl OKPYIKAIOIIEH CpeIbl;

v B IEeHHOCTHO — OPHEHTALIMOHHOMN cepe — aHATU3UPOBATEH M OLIEHUBATE HOCIIEACTBHS Ul OKPYXKAIOLIEH cpeibl OBITOBOM
Y TIPOM3BOJICTBEHHOM JCATEILHOCTH YEJIOBEKA, CBA3aHHOMN C UCIOJIh30BaHUEM (DU3NUECKHUX MPOIIECCOB

v’ B Tpyn0Boii cepe — npoBoauTh (PU3NIECKUI DKCIIEPUMEHT;

v' B chepe Pu3MueCKON KyIbTYyphl — OKa3blBaTh IEPBYIO IIOMOLIL IIPH TPaBMaX, CBA3aHHBIX C JIAOOPATOPHBLIM
0o0opy/10BaHUEM 1 OBITOBBIMH TEXHUYCCKHUMHU YCTPOUCTBAMH.

8. O11eHKAa 0TBETOB YYAIUXCH

OneHka «5» CTaBUTbCA B TOM Clydae, €CJIM Yy4YallMiics I[IOKa3bIBa€T BEPHOE IOHUMaHHE (PU3MUECKOM CYLIHOCTH
paccMaTpUBAEMBbIX SIBIEHUN M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, a TaK K€ MPaBUIILHOE ONpe/iesieHue PU3NYECKUX BEIUYHUH, UX
€AUHUI] U CIIOCOOOB M3MEPEHHUS: NMPABUIIBHO BBIMOJHSAET YEPTEXKH, CXEMbl U TrpadUKH; CTPOUT OTBET MO COOCTBEHHOMY ILIaHY,
COMPOBOXK/IAET Paccka3 COOCTBEHHBIMU IPUMEPAMHU, YMEET NPUMEHSATh 3HaHUSI B HOBOW CUTYAIIMH MPY BBIITOJIHEHUH MPAKTUYECKUX
3aJlaHUIl; MOKET YCTAHOBUTH CBS3b MEX/y U3y4aeMbIM U paHee U3yYEeHHbIM MaTEepHaIOM O KypCcy (PU3UKHU, a TAK)KE C MaTEPUATIOM,
YCBOCHHBIM [P U3YYECHUU APYIUX IPEIMETOB.

OneHka «4» CTaBUTHCS, €CJIM OTBET YUCHHMKA yIOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSAM Ha OIICHKY S5, HO JaH 0€3 MCIOJIb30BaHUS
COOCTBEHHOT'0 IIJlaHA, HOBBIX IMPUMEPOB, O€3 MPUMEHEHWs 3HAHWM B HOBOW CHUTyalluu, 6€3 HCIOJIb30BaHMS CBS3CH C paHee
M3YYEHHBIM MaTEpUAJIOM M MAaTEPUAJIOM, YCBOCHHBIM MPHU U3YYCHHUH JIP. MPEIMETOB: €CIIM YYAIIUICS TOMYCTUI OJIHY OIIUOKY WA
He 0oJiee IBYyX HEIOYETOB U MOXKET UX UCIPABUTH CAMOCTOSITEILHO WIJIM C HEOOJBIIION TOMOIIIBIO YUUTES.

Onenka «3» CTaBUTHCS, €CIAM YYAIIMHCS NPABWIBHO TOHUMAET (PU3NYECKYIO CYIIHOCTh pPacCMaTpUBAEMbIX SIBICHUU U
3aKOHOMEpPHOCTE, HO B OTBETE€ HMMEIOTCS OTAENIbHbIE MPOOENibl B YCBOEHHMU BOMPOCOB Kypca (DU3UKU, HE MPENATCTBYIOIINE
JaJbHENIIIEMY YCBOSHHIO BOIIPOCOB IPOrPAaMMHOIO MaTepuaia: yMeET IPUMEHSTh NIOJYYEHHbIE 3HAHUS [IPU PELIEHUH ITPOCTHIX



3aa4 C WCIOJb30BAaHHUEM TOTOBBIX (DOPMYJ, HO 3aTPyIHSAETCS NpPU PEIICHUHU 3aaad, TPEOYIOMUX MpeoOpa3oBaHUS HEKOTOPBIX
dbopmyI1, 1omycTUI He 0oJiee OJHOM IpyOol OMMOKK M JABYX HEJAOYETOB, HE Oosiee OJHON rpyOoi U O HON HerpyOol OmMOKHU, HE
Oosiee 2-3 HErpyOBIX OMIMOOK, OJTHON HErpyOol OMMOKK U TPEX HEAOUETOB; TOMYCTUI 4-5 HETOYETOB.

OneHka «2» CTaBUTCS, €CJIM YYallWiics HE OBJIaJiel OCHOBHBIMU 3HAaHUSIMU M YMEHUSMHU B COOTBETCTBHHU C TPEeOOBaHUSIMHU
MPOTPaMMBbI U TOMYCTHI OOJbIIE OMMOOK U HEAOUETOB YEM HEOOXOIUMO JIJISl OLIEHKH «3%.

OIlEHKA KOHTPOJILHBIX PadoT

Ouenka «5» craBuTcs 3a pad0Ty, BBINOJHEHHYIO MOJTHOCTBIO 0€3 OMHUOOK U HEIOUYETOB.

Onenka «4» CTaBUTCS 3a paOOTy BBIMOJHEHHYIO MOJHOCTHIO, HO IPU HAJIMYWU B HEW He Oojiee 0JHOM TpyOoil U OIHOM HEerpy0oit
OIMOKHU ¥ OJHOTO HefouéTa, He Oosiee TPEX HETOUETOBR.

Onenka «3» CTaBUTCS, €CJIM YYEHUK MPABWIHHO BHITIOJHWI HE MeHee 2/3 Bcell paboThl WM TOMYCTUI HE Oosiee OAHOUM Trpy0Ooit
OIMMOKK H.ABYX HEIOYETOB, HE Oojiee OJHOM IpyOOM OMIMOKM M OJHOM HErpyooi OmmOKH, HEe 0oJiee TpeX HEerpyObIX OIMMOOK,

OJIHOM HerpyOol OIMOKM UM TpeX HEAO04YETOB, NpH HaMM4uu 4 - 5 HEJOUETOB.

OueHka «2» CTaBUTCS, €CIIM YHUCIO OMTMOOK M HEOYETOB MPEBBICKUIIO HOPMY JIJISl OLICHKU 3 MJIM MPaBUIIBHO BHITIOJIHEHO MeHee 2/3
BCEil pabOTHI.

OIICHKA JIA00PATOPHLIX PadoT

OueHka «5» CTaBUTCS, €CJIU YYAIlIMICS BBIMOJIHSAET paboTy B MOJTHOM 00BbEeME C COOJIFOACHUEM HEOOXOAMMOM TTOC/IeI0BATEIbHOCTH
MIPOBE/ICHUS OIBITOB W H3MEPEHHI; CaMOCTOSTENbHO W pPAIlMOHAIIBHO MOHTHUPYET HEOOXOIMMOE OO0OpYy/IOBAaHUE; BCE OTIBITHI
MIPOBOJIUT B YCJOBHUSIX U PEKHUMAX, 00ECNEYMBAIONINX MOJyYEeHHUE MPABWIBHBIX PE3YyJIbTAaTOB U BHIBOAOB; COOJIIOAET TpeOOBaHUS
npaBujl 0€30MaCHOCTH TPYJa; B OTYETE MPABHIBHO U aKKYpaTHO BBHITIOJNHSAET BCE 3aIUCH, TAOJMIIBI, PUCYHKH, YEPTEKHU, TpaduKw,
BBIYHCJICHUS; TIPABWJILHO BBITIOJHSAET aHAJIN3 MOTPEITHOCTEH.

Ouenka «4» CTaBUTCSI, €CITU BBIMIOJHEHBI TPEOOBAHMS K OLICHKE «5» , HO OBUIO JOMYIIEHO JIBa - TPU HEIoYeTa, He Oojee OaHOM
HerpyOoi OMMOKN U OAHOTO HEA0UETA.



OIIeHKa «3» CTaBHUTCiA, CCJIU pa60Ta BBIIIOJIHEHA HE IIOJHOCTBIO, HO 00BbEM BBIIOJHEHHOH YacTH TaKOB, ITIO3BOJIACT
IMOJIYUYUTb IIPABHUIIBHBIC PE3YJILTATBI M BBIBOALI: €CJIM B XOAC IIPOBCACHHS OIIbITAa U I/I?)MepeHI/Iﬁ ObLIN JOIMYIICHBI OIITNOKHU.

OHeHKa «2» CTaBUTCiA, C€CJIN pa60Ta BBIIIOJTHEHA HE IIOJHOCTHI0O M OO0BEM BBINOJHEHHON YacTH pa6OTBI HC ITO3BOJIACT
CACJIaTh IIPAaBHUIIbHBIX BBIBOAOB: CCJIU OIIBITBHI, U3MCPCHU A, BEIYHMCIICHUS, Ha6J'IIOI[eHI/I$I IMPOU3BOANIINCH HCIIPABUIIBHO.

Bo ecex cnyuasx oyenka cuudicaemcsi, eciu yueHuK He cobarooan mpeoosanus npasui bezonacnocmu pyod.

Ilepeuens oumuook:

2pyovie ouiuoKu

1.

2.

o s

~N o

He3nanue onpezenennii OCHOBHBIX MOHSATUH, 3aKOHOB, ITPaBUJI, MOJ0KEHUN Teopuu, (HOpMyJ, OOIIECTPUHSITHIX CUMBOJIOB,
0003HaueHus (PU3NYECKUX BETUYHH, €TUHUILY U3MEPEHUSL.

HeyMenue BBIIAENATH B OTBETE ITIABHOE.

Heymenue npuMeHsTh 3HaHUS 7151 pelIeHUs 3a7a4 U 00bICHEHHS (PU3NUECKUX SIBIICHUN; HETIPABUILHO CPOPMYITUPOBAHHBIE
BOITPOCHI, 33]]aHUs WK HEBEPHbIE OOBICHEHUSI X0/1a UX PEIICHHUs, HE3HAHHE MPUEMOB PEIICHUS 3a]1a4, AHAJIOTUYHBIX paHee
PEIICHHBIM B KJIaCcCE; OUTMOKH, TOKA3bIBAIOIINE HETPABUWILHOE TTOHUMAaHHUE YCIOBUS 3a/1a4M WIJIM HETIPAaBUIIbHOE UCTOJIKOBAHUE
pelieHus.

Heymenue untath v CTpOUTH rpadKu M MPUHITATTAATBHBIC CXEMBI

HeyMenne noaAroToBUTh K paboTe YCTAHOBKY WM JJAOOpaTOPHOE 000pyAOBaHUE, IPOBECTU OIBIT, HEOOXOAUMBIE PACUEThl UITH
HCIIOJIb30BaTh MOJTYUYCHHbBIC JAHHBIC JIJIs1 BEIBOJIOB.

HeOpexHoe oTHoIIeHHE K 1a00paTOpHOMY 000PYIOBAHUIO U U3MEPUTEILHBIM ITPUOOpaM.

HeyMenue onpenenuts mokazaHusi U3MEPUTEIBLHOTO MpUOopa.

Hapyienue TpeboBanmii nmpaBuii 6€30MacHOTO TPyAa MPU BBITIOJIHEHUH SKCIIEPUMEHTA.

Hezpyovle OuuoKu

1.

2.
3.
4

Herounoctu hopMynupoBOK, onpeiesieHuid, 3aKOHOB, TCOPUH, BEI3BAHHBIX HEITOJIHOTOM OTBETa OCHOBHBIX IIPU3HAKOB
onpenensieMoro noustusi. OmuOKu, BHI3BAHHBIE HECOOTIOACHIUEM YCIOBUH TTPOBEICHUS OTBITA WK U3MEPECHUI.
OmmOKH B YCIIOBHBIX 0003HAYEHUSAX HA MPUHIMUITHAIBHBIX CX€MaX, HETOYHOCTH YepTEKeH, rpa)ukoB, CXEM.
[Tponyck Uiy HETOYHOE HANTMCaHKE HAMMEHOBAHUHN €UHUIL (PU3NUECKUX BETUYMH.

HepanumonanbHblil BEIOOP X0/a peLIEHUS.



Hedouembul
1. HepanuonanbHbI€ 3aIIUCH MPU BBIYUCICHUSIX, HEPAIIMOHAIBHBIC MPUEMbI BRIUUCIICHHH, MPpeoOpa3oBaHUi U pPEIICHUS 3a/1a4.

2. ApudmeTrnyeckue omnOKU B BBIYUCICHUSAX, €CIIU ATH OIIUOKH Ipy00 HE MCKaKalOT PealbHOCTb MOJYYEHHOTO pe3yIbTara.
3. OtaenbHbIE MOTPEIIHOCTH B OPMYIUPOBKE BOMIPOCA MIIM OTBETA.

4. HeOpexxHoe BBITIOJHEHUE 3aMUCEH, yepTexeil, cxem, rpa(uKoB.

5. Opdorpadudeckne u MyHKTYaIIMOHHBIE OITNOKH

9. Yueono — memoouueckuii Komniaexkm

1. Msxkumes I'.4., ByxoBueB b.b., Corckuit H.H. ®u3uka 10 knacc. — M.: IIpocsenienue, 2008.

2. PeimkeBuy A.I1. Coopuuk 3aaa4 o ¢usuke. 10-11 kmacceel.-M.: Ipoda, 2007.

3. Jlebenes N.1O. duszuka EI'D Y4eOHO — cripaBoOYHBIE U KOHTPOJILHO — U3MEPUTENIbHBIE MaTepuaibl. — M.: [IpocBemenue, 2012.
4. Caypos HO.A. ®usuka . [loypounsie pazpabotku. 10 kinacc. — M.: [Ipocsemienue, 2010

5. [Napdpentre H.A. CoopHuk 3amau o gusuke. 10 — 11 kimacc. — M.: npocsernienue, 2010

CopepxaHue Marepuana KOMIUIEKTa MOJHOCTBIO COOTBETCTBYeT IIpumepHoil mporpamme no ¢usumke cpegHero ( MmoJHOro)
oOmero oopazoBanus ( 0a30BbI ypOBEHb) , 00A3aTEIIBHOMY MHUHHUMYMY coAep:kaHHs. KOMIIEKT peKOMEeH/1I0BaH MUHUCTEPCTBOM

obOpazoBanus PO.

Nzyuenne kypca ¢usuku B 10 Kimacce CTpYKTYypHpPOBAaHO Ha OCHOBE (DM3MUECKHX TEOPHH CIEAYIOIUM 00pa3oM: MeXaHWKa,
MOJICKYyJIsIpHas (pu3uka, daeKkTpoauHaMuka. O3HAKOMIICHHE yYaIUXcs ¢ pasfenoM « Du3uka W METOAbl HAYYHOTO TO3HAHUS)
IpenoiaraeTcs MPOBOAUTH MPU U3yYEHUH BCEX Pa3/IeNOB Kypca.

KOHmDOJleO — ussmepumeJibHble mamepudiibl, HAnNpPpAaejieHHble HA U3yUenue ypoersa.

® 3HAHNI OCHOB (PpU3MKHU (MOHOJOTUYECKUM OTBET, IKCIPECC — OMPOC, (PPOHTAIBHBIA OMPOC, TECTOBBIA OMPOC, HAMHMCAHHUE U
3alMTa COOOUIEHUS 1O 3aJaHHON TeMe, 0OBICHEHHE KCIIEPUMEHTA)

® NPUOOPETEHHBIX HABBIKOB CAMOCTOSITCIIbHON 1 MPAKTHYECKOU JIEITeILHOCTH yJanuxcs (B X0J1¢ BBITOTHEHUS Ja00paTOPHBIX
paboT U pelIeHus 3a/1a4)

® Pa3BUTHIX CBOWMCTB JIMYHOCTH: TBOPYECKUX CIIOCOOHOCTEH, HHTEpeca K M3YYCHHIO (DHU3UKH, CaMOCTOSTEIHHOCTH,
KOMMYHUKATHBHOCTH, KPUTUYHOCTH, PEDICKCHUH.



Hcnonbvzyembie mexuuueckue cpeocnéa
e [lepcoOHAIBHBIA KOMIIBIOTED
e MynbTUMEAUNHBIN IPOEKTOP

Hcnonvzyemvle _mexnono2uu. 3,[[0p0BLCC6Cpe)K€HI/IH, HpO6HCMHOF0 06yquH51, negaroruka COTpyaAHHYCCTBA, PA3BUTHA
HCCJIICA0BATCIbCKHUX HABBIKOB, I[I/I(i)(bepeHHI/IpOBaHHOI‘O moaxoJaa B O6y‘ICHI/II/I Pa3BUTHA TBOPUYCCKUX criocoOHoOCTEM

OopazoeamenvHble OUCKU

e VYueOHBIC JEMOHCTPAIMH IO BCEMY Kypcy GU3UKH CTapIei KOkl ¢ MoApoOHBIMU KoMmMeHTapusiMu. DVD nuck.6 UMI]
Apcenan oopazoBanus, 2012

o ®usuka. 11 xracc. DnexkTpoHHOE NprIokeHue K yueOHuky I'.51. MskumieBa, b.b.byxosuesa, B.M. Uypruna ( 1 DVD ).
IIpocsemenne, 2010

IIpe3zenmayuu, co3naHHbIC YUYUTEIEM U IETbMH B Mpoliecce 00pa3oBaTeIbHOTO MPoLiecca Mo Kax0i u3ydyaeMoi Teme
Komnnexm gpusuueckoco 060pyoosanus 01 nposedeHus 1ad0pamopHsvix pabom
Tabauywl

Oobo3nauenus, cokpawieHus
K29C KHUM I'MA — Kozbl 2IEMEHTOB COAEP)KAHUS KOHTPOJIBHO U3MEPUTENBHBIX MatepruaiioB [ A
KITY KUM I'MA — koAbl IpOBEPSAEMBIX YMEHNUN KOHTPOJIBHO — U3MEPUTENBHBIX MarepuasioB [ A
P. — PeivkeBuu A.I1. Coopruk 3ama4 o pusuke 10-11 xmaccer. — M.: [poda, 2006

KAJIEHJAPHO —- TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC ( 68 yacos, 2 yaca B HeJeJ110)
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BBEJIEHUE ( 1 uac)

OcHOBHBIE BH/BI 1eSITEIbHOCTH YUYeHHKa: DOopMHUPOBATh YMEHUS CTAaBUTH LM JESITEIbHOCTH, TNIAHUPOBATH COOCTBEHHYIO IESATEIBHOCTD JUISL JJOCTHKEHUS
IIOCTaBJIEHHBIX LI€JI€H, pa3BUBATh CIIOCOOHOCTH SICHO U YETKO M3JIaraTh CBOM MbICiu. [Ipon3BoanuTe usmepeHus pru3nyeckux BeJIMYUH. BhICKa3bpIBaTh THIIOTE3bI IS
HabmogaeMbIx siiieHui. [Ipeaarate Mogeny siBieHui. YKa3bIBaTh TPaHHIIbI IPUMEHUMOCTH (PU3HMUYECKUX 3aKOHOB
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1. Kunemartuka

OcHoOBHBIE BH/BI IeSITEIBHOCTH y4eHUKA. [IpecTaBnaTh MEXaHMUECKOE IBUKEHHE Tella YPaBHEHUSIMH 3aBUCHMOCTH KOOPAMHAT M MPOEKIHUI CKOPOCTH OT BpeMeHU. [IpeacraBnsaTh
MEXaHMUYECKOE IBUKEHHUE TeJla TpadukaMi 3aBUCUMOCTH KOOPIUHAT U MPOEKIUH CKOPOCTH OT BpeMeHU. OrpeaensiTb KOOpIAUHATHI, TPOHACHHBIN IIyTh, CKOPOCTh U YCKOPEHHUE Teja
10 YpaBHEHHUSM 3aBUCHMOCTH KOOPJIWHAT U MPOEKITHI CKOPOCTH OT BpeMeHH. [IprnobpecT onbIT paboThl B rpyMIie C BHITOJHEHHEM Pa3IMYHBIX COIMAIBHBIX poJiei

JABUKEHU I, €r0 XapaKTepuCTUKH
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2. Jlunammka
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M3Y4YUTb ABUXXCHUEC TCJIa 1O ﬂCfICTBPICM CHJIBI YIIPYT'OCTHU U

TPEHUS

CWwiIbl yNpyrocTu U CWJIbl TPeHUS
M3yuuTh SBI€HHE TPEHUS U CUJIBI YIIPYTOCTH, 3aKOH ['yKa,

[TpoGIeMHO-TIONCKOBEIN MEeTOJT DBpUCTHYECKast Oecea,

COCTABJICHUEC OIIOPHOI'0 KOHCIICKTA

DJIeKTPOMATrHUTHAS
Npupoaa CHJI
YIPYIOCTH U TPEHUS.
Cuuiia ynpyrocru.
3akon I'yka. Cuaa
TpeHus. Tpenus
NOKOs1, TPEHHE
JABUKEHHS.
Kosgppuument
TPeHHUS.

3HaTh /MOHUMATh CMBICI
MOHATUH:  «YIIPYTOCTbY,
«aedopmarusy,
«TpEHUe», CMBICI
BEJIMYUH  (OKECTKOCTBY,
KOX(Q(UIIMEHT TPCHUSY,
3akoH ['yka, 3aKOHBI
TPEHU. YMmeTh
ONKCHIBATh U OOBICHSITH
YCTPOMCTBO W TNPUHIMII
JIEHCTBUSI JTMHAMOMETPA,
YMETh OIBITHBIM IyTEM
ONpEeNeNsATh  KECTKOCTh
MIPY>KUHBI u
KO3 PUIMEHT TpEeHHUS.
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0esAmenbHOCMHbILL
ONbIM, Yer0CMHAs
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3. 3aKOHBI COXpaHeHHUs

OcHOBHBIE BUbI 1eATeJIbHOCTH YYeHUKA: [[pUMEHSITh 3aKOH COXpaHEHUs UMITYJIbCA JJIsI BBIYUCIIEHUS] U3MEHEHU CKOPOCTEN TeJ MPH X B3aUMOJICHCTBUSIX.

Brruncisars pa60Ty CHJI ¥ U3BMEHEHNE KHHETUYECKOM OHCEPIrUU TClIa. BrruncusaTe NMOTCHIUUAJIBHYIO DHCPIUIO TCJI B I'PABUTAIUOHHOM I10JIC. Haxoaute

MOTEHIIMATBHYIO DPHEPTUIO YIIPYTO e(POPMUPOBAHHOTO TEJIA 1O U3BECTHOU JehopMaIiuu U )KECTKOCTH Tea. [[puMeHsITh 3aK0H COXpaHeHUsI MEXaH MueCKOU

OHCPI'HHU IIPU paCuYCTaAX PE3YJIbTATOB B3aUMOJCUCTBHUI Tell T'paBUTAIMOHHBIMU CUJIAMHU U CUJIAMHU YIIPYT'OCTH.
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O06001meHNe HA 3aKOHBI COXPAHEHUSI B MEeXaHHKe.

O000IIUTE U CUCTEMATU3UPOBATH 3HAHMUS .

-penpOIyKTUBHBIN METO/I,

TBOpUECKH
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KontposbHnas padora Ne 2 « Jlunamuka.

3aKoHBI COXPAaHCHHUA B MEXaHUKE

v v

HAarHoCTrKa yCBOCHHA 3HAHWU U YMCHHUU

i\

v

-IIOUCKOBbIU

PernpoyKTUBHBINA | MPOOIEMHO

MCTO, MTHAUBHUAYaJIbHAasA pa60Ta, METOL

peduiexcuun

3aKOoHEBI COXpaHECHUA

YMeTh NIPUMEHSTh
MOJIyYeHHbIC 3HAHUS U
YMEHUS [PU PEIICHUH
3ajad.

3nanuego —
npeomMemHulil
onvim,
npeomemnast
KOMNnemeHyus,
NO3HABAMENLHO —
pedghrexcusrnas
KOMnemeHyus

KonTpons
HasAa
pabora

1.2.1-1.2.141.4.1-1.4.9

2.6

Ctp.129 -
157 rnaBa
7 U3y4UTH
CaMOCTOSIT
€JIbHO
Crp. 137-
138
yrp.10

PA3AEJ 2 MOJIEKYJISIPHAS ®PU3UKA,TEPMOJINHAMMUKA (120 yacos)
1. OcHoOBBI MOJIEKY/ISIPHO — KHHETHYECKOI Teopuu

OcHOBHBIE BU/IbI 1eSITETbHOCTH YUeHHKA. BBIMOTHATH 3KCIIEPUMEHTBI, CITY)Kalllue 000CHOBAHUIO MOJICKYJIIPHO — KHHETHYECKOW Teopuu. Pa3nmuaTh OCHOBHBIC

MIPU3HAKU MOJIEJIEH CTPOEHUS T'a30B, KUAKOCTEH U TBepAbIX Tel. PemaTs 3a7aun ¢ mpuMeHEHUEM OCHOBHOTO YPaBHEHHUS MOJIEKYJISIPHO — KHHETUYECKOM TeOpUH T'a30B.

Crpoenue Bemecrsa. MKT. BpoyHoBckoe

ABHMKECHMUE.

CdopmynupoBats ocHOBHBIC TTosIokeHUsT MKT,

0COOCHHOCTH BpOyHOBCKOTO TBUKCHHSI

[IpoOneMHO-TTOUCKOBBIM METOA DBPUCTUUECKAS
Oecena, COCTaBlIEHUE OMIOPHOTO KOHCIIEKTA

OcHOBHBIE ITOJI0KEHH S
MKT. OnsITHBIE
noarsep:xkaeHuss MKT.
OcHoBHasg 3agaya MKT

3HATH/IOHUMATh  CMBICI

MMOHATHH:  «BEIIIECTBOY,
«aToM», «MOJIEKYTa.
3HaTL/TIOHUMATh

OCHOBHBLIE  TIOJOKECHUS

MKT, ymerp OOBACHITH
dbusnyeckue sSBICHUS Ha

OCHOBE IIPEICTABICHUH O
CTPOCHHHM BEIIECTBA
VYMeTr  OomuchIBaTh M|
00BACHATH
AKCIIEPUMEHTHI,

nexarue B ocHoBe MKT

Penpooyxmueno —
O0esmenbHOCMHbIU
ONbIM, YeI0CMHAs
KOMNnemeHyus, 3HaH
ueso —
npeoMemuulil
onvim,
npeomemuas u
VuebHo —
NO3HABAMENbHASL
KOMNnemeHyusl.

Pemenne
KauecTBEH
HBIX 3aJ1a4

2.1.1-2.1.4

1.1,1.3.21.2,2.2.25.1,25.2

Buoeo:

- MOJIEJTb
OpOYHOBCK
oro
JIBYDKCHUS

HN3roroBut
b MOJIETIN
OpoyHOBC
KOro
JIBUOKCHUS
Crtp.139 —
149
m.57,58,60




O1nieHka pa3MepoB

3HaTL/MOHUMAThE CMBICI

Penpooyxkmuerno —

KOHerTI/ISI/IpOBaTb OpCACTaBJIICHUA O IBUKCHUU U

B3aUMO/ICCTBUU MOJIEKYJI, YUYUTh PEIIaTh 3a7a4n

TBOpYECKU-PENTPOIYKTHUBHBIA METOT, PPOHTAIbHAS

pabota
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» TermoBoe IBHKEHUE YMeth MPUMEHSATH | Penpooykmueno — | Pemenue Boiyunth
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TeMnepaTypa. 3Hepl"l/lﬂ TEIJIOBOI'0 IBHKCHUA MOJIEKYJI
OcHoBHBIE BHJbI 1€ATE€JIbHOCTH YYCHHUKA! Pacrnio3naBath

TEIJIOBBIE SIBJICHUA U O0OBSICHATH OCHOBHBIE CBOMCTBA MIIH YCJIO0BUS IPOTCKAHUSA 3TUX SIBJIICHUI

Temneparypa. TemioBoe paBHoBecue

YTIryOUTh TIpeICTaBICHHUS O MAKPO- ¥ MUKpOTIapaMeTpax

HNJICaJIbHOI'O Ira3a, BBCCTH NOHATUC O TCINIOBOM PaBHOBECHH,

v

TEMIIEpaTypbl, YCTAHOBUTH CBSI3b MEXK]Iy TEMIIEPATYPOii raza u

[TpoGIeMHO-TIONCKOBEIN MeTOI DBpUCTHYECKas Oecena,

COCTABJICHUEC OIIOPHOI'0 KOHCIICKTa

Temonepexava.
Temmneparypa u
TeIJIOBOe PaBHOBECHE,
H3MepeHune
TeMIIepaTyphbl,
TEPMOMETPBI.

3HaTL/OHUMATh CMBICI
MOHATHSA: «a0CoNIOTHAS
TEMIIEpaTypa»;  CMBICI
MMOCTOSTHHO#M boabiiMana.
YmMethb BBIYUCIISATH
CPEIHIOI0 KMHETHYECKYIO
SHEPTUI0 MOJIEKYNT TpHU
W3BECTHOM TeMIIepaType

Penpooyxmueno —
o0esmenbHOCMHbLI
ONbIM, YeNOCMHAs
KOMNnemeHyus, 3HaH
ueso —
npeoMemuulil
onvim,
npeomemuas u
VuebHo —
NO3HABAMENbHAS
KOMNemeHyus.

Pemenue
KadecTBEH
HBIX 3a7a4
P. Ne 549,
550

2.1.8,2.1.9,2.2.2

1.1-1.3,253,3.1

Coo01ieH
ue
«TeMmepar
ypa
JKMBBIX
OpTaHHU3M
OBY»

Crp. 161 —
164 .66
Ctp.160
yap.11
(11,12)
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3. YpaBHe}me COCTOSIHMSI H/I€aJIbHOI0 ra3a. I'a3oBble 3aKOHbI

OcHoBHbIEe BU/bI 1eSITeJIbHOCTH YueHHKa: OnpeensaTs napaMeTpsl BEIIeCTBa B ra3000pa3HOM COCTOSTHUM Ha OCHOBAHUU YpaBHEHUS U/1€aJIbHOTO rasa.
I[MpencraBnsaTh rpadukaMu n3omnporeccel. Mccaenosars skcnepuMenTaibHo 3aBrucumoctsbV(T) B n300apHOM mporiecce




paboThI IO UHCTPYKIIUU
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4. B3amMHble npeBpalleHus ;KUAKOCTell U ra3oB. TBepable Tesna

OcHOBHbBIE BH/bI 1€ATCIbHOCTH YYCHHUKA. I/I3M€p}ITB BJIAJKHOCTH BO31yXa




HacpbimeHnHnblii nap. 3aBUCUMOCTD 1aBJIEHHUS HACHIIIEHHOT O

napa ot remneparypbl. Kunenue u ucnapenue ;KuJKocTeii.

BBecTH moHATHE O PpE€AJIBLHOM ra3€ 1 nape€, HaCbIlIICHHOM I1ape,
IMOBTOPUTH ABJICHUA UCHTAPCHUA U KOHACHCAIUN, KUIICHUA C

er'Iy@]'[eHPIeM, HN3YYUTH XapaKTEPHUCTHUKHU BJIIAXKHOCTHU BO3ayXa

[TpoGIeMHO-TIONCKOBEIM METOJT DBpUCTHYECKast Oecena,

COCTABJICHUEC OIIOPHOI'O KOHCIICKTA

ArperaTtHbie COCTOSIHUS
U (a30BbIe MEePexoabl.
HUcnapenune u
KOH/IEHCAIH.
HacplmeHHbIi 1
HEHACBIIIEHHbIH map.
Kunenue. 3aBucumoctnb
TeMIepaTypbl KUTIEHUs
OT AaBJICHHS.

3HaTL/MOHUMAThL CMBICIT
MMOHSTHM: «KUIICHUE,
«HCTIapEeHue»,
«1mapooOpa3oBaHuey;
CMBICTT BEJIMYHH:
«OTHOCHTCILHAS
BJIA)KHOCTB»,
«mapuragIbHOe
aBJICHUE) VYMeTh
OIIMCHIBATh U OOBICHSITH
CBOMCTBA HACHIIIICHHOI'O
Y HEHACBIIIEHHOTO Mapa

Penpooyxkmuerno —
0esAmenbHOCMHbILL
ONbIM, Yer0CMHAs
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O3HAKOMUTB C MOACIAMHA UX CTPOCHUSA, OIIPCACIINTD

001IMe 1 OCOOCHHBIC CBOMCTBA TBEP/IBIX TEI

COCTABJICHUEC OIIOPHOI'O KOHCIICKTA

) IMapuuanbHoe Ywmerhb u3MepsTh | Penpooykmuseno — | P. Ne 574, Buoeo: Crp.189 —
2 . .
z g A o aaBJieHue. A0CoIIOTHAA | OTHOCUTCIBHYIO oeamenvrHocmublli | 576 - 191 .74
=y E 3
= £ S B % ¥ OTHOCUTEJIbHAS BIIAXKHOCTb BO3MYXa YMETb | opnpim, yenocmuas u3Mepenue | ymp.l14
2 & ;5% 8 BJI2JKHOCTH BO31yXa. perarh KOMNemeHyus; 3HaH snaxuoctu | (6,7)
OKCIICPUMCHTAJIbHBIC u
= E, 5= = 3aBHCHMOCTH p ueso — BO3/yXa ctp.191
S = <= s TBOPYECKHUE 3aJ1a49M, .
=z 3 2 = & BJIA’KHOCTH OT CBASAMILIC . npeomemHulil — | - TO4Ka BBIYYHTH
: O S a . ™
3 2 %3 2 TeMIepPaTypsl, COCOObI | (. -\ o onvim, o | pocH KpaTKue
< 3
§ = g S omnpeeJaeHust BIAKHOCTBIO BO3/IyXa npeomemuas u ~ N UTOTHU
Z 2 | 2 E & BJI2’KHOCTH 3HATH/MIOHAMATh  CMBICT | V4€OHO — 3 .j; riassl 11
= 3 g ° C:( % MOHATHSA. «IOBEPXHOCTHOE | NO3HABAMENIbHAA N N
§ ;': v ;.:: = 25 HaTSDKEHUE, YMETh | KOMNEmeHYUsl. S| w
o 0 - .
5 5 é 8 E =z NPUBOJUTH pUMEPLI — N
S < O = 2 iy X MPOSIBICHUS KAMWIIIPHBIX N N
= E g T =w 2 8 o —
M % 2 a2 n 8 SABIICHUN u ux -
= SRR e = —
Q0 = Q K 5 o MIPAKTHYECKOTO i
2 8% o g9 A
S £ 2 5 5 g NPUMEHCHHUS Ymeth
o
= E % w B 52 U3MEPATh  KOA(PPUIIHMCHT
5 5 = E é =i IIOBEPXHOCTHOTO
= B &z X e 3 HATSDKSHUS KUITKOCTH
S = I O <
-] m 1 g Qo S
o Qv o =S
E & = = o
o o Kpucraaiuveckue Tejna. | 3HaTh/TIOHUMATh Penpooykmueno — | Pemenue Buoeo: NsroroBut
5 5 AHH30TpONUS. pa3iuuvde CTPOCHUS U | 0esAmeNbHOCMHbIU | KaueCTBEH - b MOJICIH
: é AMopdHble Tea. CBOWCTB onvlm,yerocmuas | HbIX 3a/1a4 KPUCTAILIBI | KPUCTAILIO
g E o IInaBieHue u KPUCTAIITUIECKHIX U | KOMnemenyus, 3Hau - MOJIETTH B
<
s =) X OoTBepeBaHue. aMOp(HBIX TEN | ueso — kpuctamio | Ctp.192-
% g 2 3HaTh/IOHUMATh  3aKOH | npeoMemmbili B 196 m.
_-ne"-_ g é I'yka B MHTErpajibHOU U | onwim, 75,76
= < = T depeHIaIbHOR npeomemHas u BBIYYHTH
S ~
= = A dopme, 3HATh | YuebHO — — | o KpaTKue
= S 5 3aBUCUMOCTb JKECTKOCTH | NO3HABAMENbHASA X Fl' UTOTH
2 E q;) TeJIa OT Pa3MEPOB U POJIA | KOMNEMEHYUs. Q | — rnaBsl 11
5 s BEILlECTBA o | 2
: |2 E ~
s
= g g
B
[ =R =
3 = o
= = =
o R |
= )
= o =
= 5
E =
5 S
o o
2 &
M =




5. OCHOBBI TEPMOTUHAMHKH
OcHoOBHbBIE BU/IbI 1€SITEIbHOCTH YUeHHKA: PacCUnTHIBAaTh KOJTUYECTBO TEIUIOTHI, HEOOXOAMMOM TSl OCYIIECTBICHHS 3aIaHHOTO TpoIlecca ¢ Teruionepeaayuei.

PaccunThIBaTh KOJTUYECTBO TEIUIOTHI, HEOOXOAMMOM JIJIs1 OCYIIIECTBIICHHS IIPOIIecca Mepexo/ia BEMECTBA U3 OJTHOTO arperaTHOTO COCTOSIHUS B IPYTOE.

PaccuuThiBaTh U3MEHEHUS BHYTPEHHEH SHEPIUH Tej, padoTy B MepeJaHHOE KOJUYECTBO TEIJIOTHl HA OCHOBAHUH IEPBOT0 3aKOHA TePMOIUHAMUKH. OOBICHATH

IIPUHIHAIIBL I[CﬁCTBHH TEIIOBBIX MAalllMH. Y METh BECTH AUajior, BbICIYINIMBATh MHCHHUEC OIIIIOHCHTA, Y4aCTBOBATh B JUCKYCCUAX, OTKPBITO BBIPAXATh U

OTCTauBaTh CBOK TOUKY 3PEHHUS
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JUIS TIOATOTOBKM JIOKJIAJ0B
U pedepaToB MO JaHHOH
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PA3JIEJI 3 OCHOBBI JIEKT

1. DaekTpocratuka
OcHOBHBIE BU/IBI 1eATeIbHOCTH YYEHUKA  BbIUUCIATH CUITbI B3aUMOJEHCTBUS TOYEUHBIX JIEKTPUUYECKUX 3apsAJI0B .BbIUHCIIATh HANPSHKEHHOCTh
AIEKTPUUYECKOTO TOJISI TOYEUHOTO AIEKTPUUECKOTO 3apsia. BUUCIATh MOTEHIIMAT SJIEKTPUUECKOTO MO OJTHOTO U HECKOJIBKUX TOUEUYHBIX AIEKTPUUECKUX
3aps0B. BEIUMCHsATh S2HEPTHIO OIS 3apsHXKEHHOT0 KOHIGHCATOpa

—~

OAUHAMMUKMU (11 YACAOB)

daekTpoauHamMuka. CTpoeHue aromMa. JJIeKTPOH.

DJIeKTPUYECKHUT 3apsi/l U 3JIeMEeHTAPHbIE YaCTH LI

[T03HAKOMUTH C Pa3esioM JIEKTPOCTATUKA, U3YUUTh
3aKOH COXPaHCHHUs 3aps/ia, SIBICHUE dJIEKTPU3AIINN

v

TCJI HA OCHOBEC JJICKTPOHHON TCOPHH

DBpucTHYECKas

6€C€Ha, COCTaBJICHUEC OIIOPHOI'0 KOHCIICKTAa

-IIOMCKOBBIN MCETO

[TpobiemMHO

DJIeKTPOANHAMMKA.
DJIEKTPOCTATHKA.
DJleKTpuYecKuii 3apsj,
JABa 3HAKa 3apsijaa.
DJleMeHTapHbIii 3apsi.
DJeKkTpu3alys Tel U ee
IMPUMCHCHUEC B TCXHUKC.

3HATH/TIOHUMATh  CMBICI
Gu3NYECKUX  BEIUYHH:
«QIIEKTPUYECKUHN 3aps»,
«3JIEMEHTAPHBII
ANEKTPUYECKUN  3apsy;
3HaTh CMBICA  3aKOHa
COXpaHEHUs 3apsa
YmMmets OOBSCHSTH
MpoIecC  DIEKTPU3AIUU
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Pemenne 3ana4 ( 3aK0H cOXpaHeHUs
3JIEKTPUYECKOro 3apsjaa u 3akoH Kyiaona)
JIJIA OIITMCAaHUA B3aHMOﬂeﬁCTBHH 3apsA 0B, pCUIaTb
3a/layy Ha OTMCAHUE TEJI MO ACHCTBHEM Pa3HbIX

pabota

3.11.31.2,313,3.14
1.3,2.2,25.1,2.6
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2. 3aKoHBI MOCTOSAHHOI'0 TOKA
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3. DJIeKTpHUYeCcKHil TOK B pa3IMYHBIX cCpefax
OcHoBHbIEe BU/IbI 1eSITeIbHOCTH YUEHMKA. HCI0Ib30BaTh 3HAHUS 00 3JIEKTPUUECKOM TOKE B Pa3IMUHBIX CpeaxX B MOBCEAHEBHOMN KU3HU JIJIsl 0OeCeueHusI:
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OBOPYOOBAHME, UCNOJIb3YEMOE lNPU BbINOJIHEHUAN JIABOPATOPHbLIX PABOT MO ®U3UKE
(COMACHO MHCTPYKTMBHO-METOOMYECKOMY MNCbMY)

Tembl 1a00paTOPHBIX padOT

Heo0xoanMblii MUHMMYM
(B pacyere 1 KOMIJIEKT HA 2 YeJl.)

HSY‘IGHI/Ie ABHIKCHUA TCJIA IIO OKPYKHOCTH 110 ﬂeﬁCTBHeM CUII YVIIPYI'OCTHU U
TSAKCCTHU

- IlItatuB ¢ mydToi u nankou -1
- Jlenta usmepurenpHas - 1

- lunamometp nabopatopHblit -1
- Becol ¢ pazHoBecamu -1

- [llapuk Ha HUTH -1

- Jluneiika -1

- IIpobOka c orBepcTuem -1

I/I3y‘-ICHI/I€ 3dKOHAa COXPAaHCHUA MEXaHMYECKOH OHCPI'UH.

- llITaTuB ¢ mydToit u nankoi -1
- Jlunamometp naboparopHbii -1
- JIuneiika -1

- I'py3 Ha HuTH -1

DKcliepuMeHTallbHas MpoBepKa 3akoHa | eii-JIroccaka.

- CtexJisiHHAs TpyOKa -1
- 3amasgsHHas ¢ OQHOIr0 KoHIa -1
- [{lunmuHapudeckuil cocys C TOpSiYeil BOJOH -

- CTakaH ¢ XOJOIHOU BogoH -1
- Kycouek nmnactununa -1

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHNKA TOKA.

- Akkymynsitop win 0artapeiika(4,5B) -1
- BonbtmeTp -1

- Amnepmertp -1

- Kitrou -1

- CoeruHUTENBHBIC ITpoBOAa -1

I/IsyquI/Ie IMOCJICAOBATCIIbHOI'O U ITIApaJZICAbHOTI'O COCAMHCHM S ITPOBOAHUKOB.

- UcTouHUK TOKa -1

- JIBa mpoBoJIOUHBIX pe3ucTtopa -1
- Amnepmertp -1

- BonnbtmerTp -1

- Peocrar -1

- CoeiuHUTENbHBIE TIpOBOJA -1




