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IHosicuuTennLHAA 3aIHCKA

[Tporpamma 1o ¢uzuke 0a30BOr0 ypOBHS Ha YpPOBHE CpeaHEro o0Imiero ooOpazoBaHUs
pazpaboTaHa Ha OCHOBE TMOJOXEHUI M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
oOpa3zoBarensHOM mporpaMmel, npeacraieHHbIXx B DT'OC COO, a Takxke ¢ yuérom deaeparbHON
paboueii mporpamMmbl BOCIIUTAaHUS W KOHLENIMHU IpernoAaBaHust ydyebHoro npeamera «dusuka» B
oOpazoBaTenbHBIX  opranmsamusx  Poccuiickoit ~ @exepauuu,  peaqu3ylOIMX  OCHOBHBIC
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

Copneprkanue nporpamMmbl 1o (pU3KKe HapaBiIeHO HAa (JOPMUPOBAHHE €CTECTBEHHO-HAYYHON
KapTuHbl Mupa obyuaromuxcs 10—11 xmaccoB npu oOydyeHun ux gusuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-/IESITeIILHOCTHOTO moaxo/a. [Iporpamma no (usnke COOTBETCTBYET TPEOOBAHUSAM
OI'OC COO k mnmaHupyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yJibTaTaM
O00y4eHHs, a TAKXKE YYUTHIBAET HEOOXOAMMOCTh PEANM3alUU MEXIPEAMETHBIX CBA3CH (DU3UKU C
€CTECTBEHHO-HAYYHBIMU YY€OHBIMH IIpeIMeTamMu. B Hell onpenenstoTcs OCHOBHBIC 1IENIU U3yYEHUS
¢u3MKKM Ha ypOBHE CpEeIHEro O0Iero oOpa3oBaHMA, TUIAHHPYEMBIE PE3YJIbTaThl OCBOCHHUS Kypca
(bU3HUKY: TNYHOCTHBIE, METANPEAMETHEIE, TPeIMETHbIE (Ha 6a30BOM YpOBHE).

[Tporpamma 1o (pu3mnKe BKIIOYAET:

> IUIAHUPYEMBIE PEe3YNbTaThl OCBOCHMsI Kypca (pu3umku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MIPEIMETHBIC PE3yJIbTATHI IO T0JIaM O0yUCHUS;
> coliepkanue yuebHoro npeamera «O@u3nka» Mo rogam o0ydeHusl.

®dusnka Kak Hayka 0 HamOoJiee OOIIMX 3aKOHAX MPUPOJBI, BHICTYIAs B KAU€CTBE Y4EOHOTO
mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIaJ B CHCTEMY 3HaHUN 00 OKpYKalolleM MHpeE.
IkonbHBIA Kypc PU3UKK — CUCTEMOOOPA3YIOIINH /7151 €CTECTBEHHO-HAYYHBIX YUE€OHBIX PEAMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IMPOIIECCOB U SIBICHMM, M3y4aeMbIX XHMHEH,
ouonoruei, ¢pusndeckoil reorpadueit 1 actpoHomuei. Vcnonp30BaHNe W aKTHBHOE MPUMEHEHUE
(bu3MUeCKUX 3HAHUU OMpeJeNseT XapaKTep U Pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B chepe
SHEPIreTUKH, TPAHCIIOPTa, OCBOCHHS KOCMOCA, MMOJNYYCHHS HOBBIX MAaTE€pPHAJIOB C 33/JaHHBIMU
cBoiicTBamu U apyrux. 3yduenue Gpusuku BHOCUT OCHOBHOMU BKJIAJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa OOydaromuxcs, B (OPMUPOBAHHWE YMEHUU MPUMCHSITh HAYYHBIH METO]]
MO3HAHUS TMPY BHITIOJTHEHUH UMHU yYEOHBIX UCCIEeIOBAaHUM.

B ocHoBy kypca pu3uku asis ypoBHSI CpeHETO 0011ero o0pa3oBaHus MOJOXKEH sl UJIEH,
KOTOpBIE MO’KHO pacCMaTPHUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUSI.

Wnes nenoctHOCTH. B COOTBETCTBHM C HEHl Kypc SIBISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHual U3 BCEX pPa3ienoB (M3HMKH, BKIIOYAET KaK BOMPOCHI KJIACCHYECKOU, TaK U
COBpEMEHHOM (pU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBHM ¢ HEel MaTepHuai Kypca (pU3UKH 00BEIUHEH BOKPYT
busnvecknux teopuid. BemynmmM B Kypce siBisieTcsi (GOpMUPOBAHHE TPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTEpHH, BEUIECTBE U IOJIC.

Wnes rymanurapmzanuu. EE€ peammzainusi mpearosiaraeT HCIOIb30BaHHE T'YMaHHUTapHOTO
MoTeHIMana GU3NIECKOW HAayKH, OCMBICICHUE CBS3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MHPOBO33PEHYCCKUMHU, HDABCTBEHHBIMHU M SKOJIOTUIECKUMH TTPOOIEMaMH.

Wnes npuknaaHoi HampaBieHHOCTH. Kypc (u3uku mpeamnonaraer 3HaKOMCTBO € ITHPOKUM
KPYTOM TEXHHYECKUX U TEXHOJIOTUICCKHUX MPUIOKEHUH N3YUIEeHHBIX TEOPHH U 3aKOHOB.

Wnes »5KoNOrM3alliy peaju3yercsl MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBAMIEHHBIX JKOJIOTWYECKHM TpoOIieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pPa3BHTHEM
TEXHUKU U TEXHOJOTHH, a TakKe OOCYXIEHUS MPOOJIeM pallMOHAILHOTO MPHPOAONOIB30BAHUS U
9KOJIOTMUYECKOM 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (HU3UKM Ha YPOBHE CpPEIHEro oOmiero odpa3oBaHUs
SBISIIOTC  u3nueckue Teopur (PpopMUpOBaHUE TPEACTABICHUNH O CTPYKTYpPE IOCTPOCHUS
¢busnueckoil Teopuu, ponu (GyHIAMEHTAIBHBIX 3aKOHOB ¥ TPHUHIMIIOB B COBPEMEHHBIX



NPEJCTAaBICHUAX O MPHPOJIE, T'PAHHUIAX MPUMEHUMOCTH TEOPHM, IJs OMHCAHUS ECTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeITETbHOCTHBIN MOIX0A B Kypce (PU3MKH peanusyeTcs MpexJe BCEro 3a Cuér
OpraHM3aliy 3KCIepUMEHTAbHON JAedaTenbHoCcTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO WCIOJNB30BaHUE CHUCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
JnabopaTOpHBIX paboOT, KOTOphIE B IporpamMme Mo (U3NKEe OOBEIMHEHBI B OOIIUK CIHCOK
YUCHHUYECKUX TPAKTHUECKUX padoT. BrlieneHune B yKa3aHHOM MepedyHe JabopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLIGHKH, OCYIIECTBISETCS y4YacTHHUKaMU 00pa3oBaTelIbHOTO
nporecca UCXos U3 0COOEHHOCTEH IMIaHMPOBAaHUS M OCHaIIeHUs KabuHera Qusuku. [Ipu sToMm
o0OecrieurBaeTcs OBNaZeHHE OOYYalOIIMMUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEpEHUs,
UCCIICIOBAHMS 3aBUCUMOCTEH (DU3MYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB 110 IPOBEPKE
MPEIJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yaAESeTCs PEUICHUI0 PacYETHBIX M KauyeCTBEHHBIX 3anad. [Ipu stom
JUIS pacu€THBIX 3a/a4 MPUOPUTETOM SIBISIOTCS 3a7aud C SBHO 3aJaHHOU (U3MYECKON MOMENBIO,
MO3BOJISIONINE PUMEHSTh W3YYEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca,
TaK ¥ MHTETPUPYsI 3HAHUS U3 Pa3HBIX pa3/emoB. [[1s KadeCTBEHHBIX 3a]a4 MPUOPUTETOM SBIISIOTCS
3aJjaHus Ha OOBSICHEHHE MPOTEKaHUs (PU3MUECKUX SBICHUN W MPOIIECCOB B OKPYKAIOIICH JKU3HHU,
TpeOyromire BbIOOpa Gu3ndeckoil MOIETH 7Sl CUTYallH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanmsimu DPIOC COO kK MaTepHATbHO-TEXHUYECKOMY
obecrniedueHn0 yueOHOro mporiecca 6a30BbIid ypoBeHb Kypca (DU3MKU Ha YPOBHE CpelHEero oOuiero
00pa3oBaHMsl JOJDKEH M3y4aTbCsl B YCIOBHUSX TNPEIMETHOTO KaOMHETa (DU3MKH WM B YCIOBHUSAX
WHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAyYHOro HHKIA. B kaOuHere Qu3uku
JOJDKHO OBITH HEoOXonumoe J1abopatopHoe 00OpynOBaHHME IS BBHIMOJHEHHUS YKa3aHHBIX B
porpaMMe no (pu3nKe yYeHM4YEeCKUX MPAKTHUECKUX padoT U IEMOHCTPAIMOHHOE 000PYIOBaHHE.

JemoHcTpaniioHHOe  oOopynoBaHue (opMupyercs B COOTBETCTBUM C TMPUHIUIIOM
MUHHMAaJIbHON JIOCTaTOYHOCTH W OOECIeYMBAaeT MOCTAaHOBKY IEPEUMCIIEHHBIX B IpOrpaMMme II0
¢u3MKe KIIOYEBBIX JIEMOHCTpAIMKA JUISI HWCCIEIOBAaHHMS M3y4aeMbIX SBICHHH W TPOIECCOB,
HMIUPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe 00opy10BaHUE 111 YYEHUUECKUX PAKTHUECKUX paboT popMupyercs B BUJE
TEMaTUYeCKMX KOMIUIEKTOB U o0ecreuuBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX
oOyuatomuxcs. Temarnyeckue KOMIUIEKTHl J1abOpaTOpHOro OOOpYNOBaHUS JOJKHBI  OBITH
MIOCTPOEHBl Ha KOMILJIEKCHOM HCIOJb30BAHUM AHAJOTOBBIX M IM(POBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ LIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU LIENSIMU U3Y4YeHUs GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCS:
> (dbopMHpoBaHUE UHTEpPECAa U CTPEMIICHUS OOYYArOMIUXCSl K HAYYHOMY M3YYEHHUIO TPUPOJIHI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH;
> pa3sBUTHE TIPEACTABICHWH O HAYYHOM MeETOJe TO3HaHWA ©  (OPMHPOBAHUE
HCCIIEI0BATEILCKOTO OTHOILIEHUS K OKPY/KAIOIIUM SIBIICHHSIM;
> (dbopMHEpOBaHWE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysbTaTa H3Y4YEHHS OCHOB CTPOCHUS
MaTepuH U GyHIaAMEHTAIBHBIX 3aKOHOB (PU3HKH;
> dbopMupoBaHUE YMEHHH OOBSICHATH SIBICHUS C WCIIOJNB30BaHUEM (HU3WYECKUX 3HAHUU H
HAYYHBIX J0Ka3aTeNIbCTB;
> (dbopMEpoBaHUE MPEICTABICHUIA O PO (GU3UKHU JUIS PA3BUTHUS JAPYTHUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH.
> JlocTikeHne STHUX IeNel oOecTedrBaeTcsl pelIeHHeM CIEAYIONMX 3a7ad B Tpolecce
U3yudeHus Kypca GU3MKU Ha YpPOBHE CpeHero oouiero oopa3oBaHusi:
> npuoOpeTeHne CHUCTEMbl 3HaHWN 00 OO0mmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOpHsIX, BKIIOYAs MEXAaHUKY, MOJICKYISIPHYIO (PU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (PU3HMKY U
AJIEMEHTHI aCTPOPU3HKH;
> dbopMUpOBaHHE YMEHUH MPUMEHSITh TEOPETUYECKHUE 3HAHUS ISl 0OBICHEHUS (PU3MYECKHX
SIBJIIGHUHN B IPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HU;



> OCBOCHHE CITIOCOOOB PEIICHHs PAa3MUYHBIX 337ad C SBHO 33aJJaHHON (PU3UYECKON MOJEIbIO,
3aja4, IMOJPa3yMEBAIOIIUX CaMOCTOATENbHOE CO3JaHMe (DU3MYECKOM MOJeNH, aJeKBaTHOU
YCIIOBUSIM 33J1a4H;

> MOHMMaHWE (PU3UYECKHX OCHOB M TPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPEIY;
> OBJIaJICHUE METOJIaMU CaMOCTOSTEIbHOIO TUIAHUPOBAHUS M MPOBEICHUS (PUIUUECKUX

OKCIIEPUMEHTOB, aHallu3a W HHTEPHpPETAli HWHPOPMAIUK, ONPEICICHUS OCTOBEPHOCTHU
MOJIYYEHHOTO Pe3yJIbTaTa;

> CO3JJaHUE YCIOBUM MJIS Pa3BUTHs YMEHUW MPOEKTHO-HCCIIEIOBATEIbCKONM, TBOPUYECKOM
NeSITeIbHOCTH.

Ha wu3yuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE CpEAHErO OOIero oOpa3oBaHUS
orBoautcs 136 vacos: B 10 kiacce — 68 yacos (2 yaca B Henenio), B 11 kiracce — 68 yacoB (2 Jaca B
HEJIEIIO).

[Ipennaraemsliii B nporpamMme 1o ¢pu3uKe nepevyeHb J1ab0paTOpPHBIX U MPAKTHYECKUX PadoT
SIBJISICTCSI PEKOMEHIOBAaHHBIM, YUUTENb JIeJaeT BEIOOP MPOBEACHUS TaOOPATOPHBIX PadOT U OIBITOB
¢ Y4€TOM MHAMBHUIYAIbHBIX 0COOCHHOCTEH 00yYaroInXCsl.



Conepxanue o0yueHust
10 xknacc

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA

®usnka — Hayka o npupone. HayuHble mMeTonbl MO3HaHMS OKpyKawolero mupa. Ponb
IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TIO3HAHMS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue Quanyeckux siBIeHUI U mpoueccoB. Hayunbsie rumoressl. dusnueckue
3aKOHBI ¥ TEOPUU. | paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Ponp u mecto ¢uszuku B (GOPMUPOBAHUM COBPEMEHHOW HAyYHOW KapTUHBI MHUpa, B
MPAKTUYECKOM ESTEIbHOCTH JIIOIEH.

JeMoHcTpanuu

AHaoroBple ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TATYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunematuka

Mexanuyeckoe aBuxkeHUE. OTHOCHTEIBHOCTh MEXAaHMYECKOro JBwkeHusd. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, cKOpocTh (CpeqHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOYKH, MX MPOEKIIMU Ha OCH CHUCTeMbl KoopauHaT. CIOKEHUE IMepeMenieHud U
CJIOKEHUE CKOPOCTEH.

PaBHOMepHOE W PABHOYCKOpPEHHOE MPAMOJUHEHHOE ABMXKEHHE. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIICHUS MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBoOoaHoe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonuneiiHoe paBuxkeHue. J[BU>KeHHE MaTepuaqbHOM TOUKM IO OKPYKHOCTH C
MOCTOSSHHOM MO MOAYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHENHAs CKOpocTh. [lepruoa n vacrora
oOparteHust. LleHTpocTpeMUTENEHOE YCKOPEHUE.

TexHuueckne yCcTporuCcTBa U MPAKTHUYECKOE TPUMEHEHUE: CITUIOMETP, ABUKEHUE CHAPSAJIOB,
LIETIHBIE U pEeMEHHBIE NTEPEIAUN.

JeMoHcTpanuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS. KHHEMAaTUYECKUX XapaKTEePUCTHUK JABUKECHUSI.

[IpeoOpazoBaHue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmronenue nerkenus tesaa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus CBOOOIHOTO MaACHHUS.

HanpaBnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

Y4eHnuecKkuil SKCIIEPUMEHT, JTa00paTOpHbIE PabOTHI

N3ydeHne HepaBHOMEPHOTO JBUKEHUS € LIETIbIO OMPEAETICHNUS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOIIEHUSI MEKY IMYTSAMH, IPOUICHHBIMU TEJIOM 3a MOCJIEeI0BATEIbHbIE
paBHBIE MPOMEXKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUU C HaYaJIbHOW CKOPOCTHIO, PABHOM
HYJIIO.

N3yuenune ABMKEHUS MIApUKa B BA3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamMmuka

ITpuaiun otHocurenbHocTH [Manunes. Ilepseiit 3akoH HeroTtoHa. MHEpHManbHbIe CHCTEMBI
OTCY€Ta.

Macca tema. Cwuna. IlpuHnun cynepnosunuu cuin. Bropoit 3akon Herorona s
MaTtepuaibHOM TOUKHU. TpeTuit 3akoH HploTOHA 1711 MaTepraibHbBIX TOYEK.

3akoH BceMupHoro Tsrorenus. Cuna tsokectu. [lepBast kocMHuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenue. Bunbl Tpenus (mokost, ckoiabxeHusi, kauenusi). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHsI CKOJBXKEHUs M cuia TpeHus nokosa. Kosddumment tpenus. Cuiia cCOMpOTUBICHUS IPH
JBUKEHUHM TENa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTelbHOE ABM)KEHHUE aOCONIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpalueHus. 1lnedo cunbl. Y cnoBus paBHOBECUS TBEPAOTO
Tena.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE IPUMEHEHME: TMOALIMIHUKY, ABW)KEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

JeMoHCcTpanuu

SIBiieHUE MHEPLIMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIUX TEII.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue CHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariui.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NaJACHUH.

CpaBHeHuE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecust TBEpAOTro Tena. Buapl paBHOBECHS.

Y4eHn4ecKkuid HIKCIIEpUMEHT, 1TabopaTOpHbBIE pabOTHI

W3ydeHue ABMXeHUs OpycKa MO0 HaKJIIOHHOW TIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CWJI YIPYTOCTH, BO3HUKAKOIIMX B IPYKUHE M PE3NHOBOM
oOpasiie, OT ux JaedopmaIuy.

HccenenoBanue yciaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3ak0HBI COXpaHEHHSI B MEXaHNKeE

Nmnynsc MaTepuanbHOM TOUYKHU (Tena), CUCTEMbl MaT€pHalIbHBIX To4eK. Mmmynbc cunibl u
MU3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunetnueckass sHeprus marepuajgbHOM TOukHd. Teopema 00 H3MEHEHHUHM KHHETHYECKOIl
SHEpPTrHUH.

[TorennuanbHas sHeprus. [loTeHnnanbHas sHeprus ynpyro J1eopMHUPOBAHHON MPY>KUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLHUANbHbIE CHIbL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHUEM MEXaHWYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM dHEpruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: BOJOMET, KOIEP, NPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaAKET.

JemMoHCcTpanynu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABMKEHHE.

[Tepexon moTeHIIMATBFHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

YyeHnueckuil SKCIepUMEHT, J1abopaTOpHbIE pabOTHI

N3yuenne aOCOMIOTHO HEYNpPYyroro yaapa C IOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBS3M pabOThl CUJIBI C W3MEHEHMEM MEXaHMYeCKOH »Hepruu Tena Ha
IIpUMepe PaCTSKEHHS] pe3MHOBOT'O XKI'yTa.

Paznes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. OcHOBBI MOJIEKYJIAPHO-KMHETHYECKOH TEOPUM

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPUU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBwxkenue. Juddy3usa. Xapaktep ABHKEHUS W B3aMMOJCUCTBHS YaCTHUIl BEIIECTBA.
Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX TEN M OOBSICHEHUE CBOMCTB BEILECTBA HA OCHOBE
3TUX Mojenel. Macca u pazmepsl mosiekyi. KonnuectBo BemectBa. [loctostnaas ABoraapo.



Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEopuu
uaeaIbHOro raza. AOCOIIOTHAs TeMIepaTrypa Kak Mepa CpeHel KHHETHYECKOW YHEPTUU TETIIOBOTO
nBWKeHns vactul raza. lllkama temnepatyp KenbBuna. ['a30Bble 3aKkOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3ompoiieccsl B UACAIBHOM Ta3e C IMOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mpeacTaBieHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHUyecKkue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

JeMoHCcTpanuu

OnbpIThl, JIOKa3bIBAIOIUME JAMCKPETHOE CTPOCHHME BellecTBa, (ororpaguu  MOJEKYI
OPraHUYeCKUX COCIUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAsk TPUPOY JABJICHUS ra3a Ha CTEHKHU cocya.

OnBIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO raza, U30MpOLECCHI.

Y4eHUYECKU IKCIIEPUMEHT, J1a00paTOpHbIE pabOThI

OnpeneneHnue Macchl BO3JlyXa B KJIAaCCHOM KOMHAaTeé Ha OCHOBE HU3MEpEeHHMHM o00béMa
KOMHATBI, IABJICHHS U TEMIIEPATYPbI BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXy [TapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. OCHOBBI TEPMOIHMHAMHUKH

TepmonnHamuueckas cucreMa. BHyTpeHHsAs 3HeEprus TEpMOAMHAMUYECKOM CUCTEMBI M
criocobbl €€ m3meHeHus. KommuecTBO TemyoTel U pabota. BHYTpeHHSsI SHEprusi 0AHOATOMHOTO
uJealbHOTO raza. Buapl Temonepeaayu: TEIIONPOBOJIHOCTb, KOHBEKIINS, U3Iy4eHHUE. Y IeIbHas
TEIUI0EMKOCTB BellecTBa. KoMuecTBO TEIUIOTHI IPH TEIIoNEpeiaye.

[Tonsitue 06 anuadatHom mpouecce. [lepBrIit 3aK0H TepMoauHAMUKH. [IpuMeHeHue nepBoro
3aKOHa TEPMOJAMHAMUKH K u3ompoleccam. [ padudeckas nHTepnperanus paboTs rasa.

BTtopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh TPO1IECCOB B PUPOJIE.

Tennoble MamuHbl. [IpuHnune! neiictBus TenaoBbix MamuH. [IpeoOpa3oBanust 3Hepruu B
TerioBbIX MammHax. Koadduument noneznoro neficteus temioBoi Mamuusl. [ukn Kapho u ero
KO3 PHUIUEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUECKUE MPOOIEMBI TEIIOIHEPTETUKH.

TexHuueckue YCTpPOMCTBA M MPAKTUYECKOE NPHUMEHEHHUE: JBHUraTellb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIUOHED.

JeMoHcTpanuu

M3MeHeHHe BHYTpEHHEH HHEPruU Tejla NPU COBEPLUICHUHM pPAaOOTHI: BBUIET NPOOKH W3
OYTBIJIKM TOJ IEHCTBUEM CXKATOTO BO3/1yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOke MyTEM TpeHus
(BuIEOIEMOHCTpAIIHS ).

W3meHeHne BHYTpeHHEH aHepruu (TeMiepatypbl) Teja pu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Y4eHn4yeckuil HKCIIepUMEHT, 1abopaTOpHbIE pabOThI

N3mepenne yaenbHON TeMTOEMKOCTH.

Tema 3. ArperatHbie cOCTOSIHUA BellecTBa. ®a3oBbie Nepexoabl

[Tapoo6pa3oBanue u KoHAeHCaus. Micnapenne u kumneHne. AGCOIIOTHAS M OTHOCUTEIbHAS
BJIQKHOCTh BO31yxa. HachwlleHHBI map. YaenpHas Temjaora mapooOpa3oBaHUs. 3aBHCHMOCTh
TEMIIEpATypbl KUIIEHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnmueckue u amopdHble Tena. AHU30TPONUS CBOWCTB KPUCTAJUIOB.
Kunkue xpuctawiel. CoBpeMeHHble Marepuaybl. [lmaBiaeHue W KpucTauM3amus. Y AelibHas
TeruioTa riasienus. Cyomumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.



TexHuueckue yCTpOWCTBA M MPAKTUUECKOE NPUMEHEHHE: TUTPOMETP M ICHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TOJIYYEHUSI COBPEMEHHBIX MaTEPUAJIOB, B TOM YKCJI€ HAHOMAaTEPHAJIOB, U
HaHOTEXHOJIOTHUH.

JemoHcTpanuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

CriocoObl U3MEepEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBlI€HUS KPUCTAIIMUYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJUIOB.

Y4eHUYECKU IKCIIEPUMEHT, JJaOOpaTOpHbIE pabOThI

N3mepeHne OTHOCUTENBHOMN BIaKHOCTH BO3IyXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. DekTpocTaTuka

OneKkTpuzauusi Tel. OJEKTpUYecKuil 3apsa. JlBa Buaa 3JIEKTPUUECKUX — 3apsJiOB.
[IpoBOHMKY, AUATIEKTPUKH U IOTYNPOBOJIHUKU. 3aKOH COXPAHEHHS JICKTPUUECKOTO 3apsija.

B3aumopeiictBue  3apsgoB. 3akoH Kymona. TodeuHbIi  3JIEKTpUYECKHA  3apsl.
Onektpuueckoe moJsie. Hanpsok€HHOCTh  anekTpuueckoro mois. [lpuHuuMn — cyneprno3unuu
ANEKTPUYECKUX NoJel. JINHNKM HanpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

Pabora cun anexrpocrarnueckoro noss. [lorenunan. Paznocts norenuuanos. [IpoBogHuku
U JUAJIEKTPUKU B 3JIEKTPOCTATUUECKOM ToJie. [[usnexkTpuyeckas NpoOHUIAEMOCTb.

OnektpoéMkocTb. Konnencarop. OIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEprus
3apsyKEHHOTI0 KOHJIEHCATOpA.

TexHu4yeckue yCTpONCTBA M MPAKTHUECKOE TPUMEHEHHE: DJIEKTPOCKOI, JIIEKTPOMETP,
ANEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHUE SJICKTPONpUOOpPOB, KOHJEHCATOP, KOMUPOBATIBHBIN
anmnapar, CTpyWHBbINA IPUHTED.

JeMoHcTpanumn

Y CTpoCTBO M MPUHIUII AEHCTBUA 3JIEKTPOMETPA.

B3auMopeiicTBue HadIEeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AEKTPOCTATUYECKOM IIOJIE.

DIeKTpOoCcTaTUYECKas 3allHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOIO KOHJIEHCATOpa OT IJIOLIAAM IUIACTUH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUUYECKON TPOHUILIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Y4eHnuecKkuil SKCIIEPUMEHT, JTa00paTOpHbIE PabOTHI

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. IlocTosIHHBIN JIeKTPHYECKUH TOK. TOKH B pa3jJiM4YHBIX cpegax

DIEeKTPUUECKUI TOK. YCIIOBUS CYIIECTBOBAHHS DJIEKTPUUECKOrO0 TOKa. MICTOYHWKH TOKA.
Cuna Toka. [TocTossHHBIN TOK.

Hanpspokenue. 3akon Oma [u1s ydyacTka HernH.

DIIEKTPUUYECKOE COMTPOTHUBIICHHE. Y ACNIbHOE CONpOoTHUBIEHHE BellecTBa. [lociaenoBarensHoe,
napajuiesIbHOe, CMEIIaHHOE COeAMHEHNE TPOBOAHUKOB.

PaGora sanexTpuyeckoro Toka. 3akoH Jlxxoynsa—JIeHia. MOIMIHOCTh 3MIEKTPUUECKOTO TOKA.

DONEeKTPOABMKYIIasl CHJIa U BHYTPEHHEE COMPOTHBIIEHHE HCTOYHMKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM ) anekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DJIEKTPOHHAsA MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTh COIPOTUBIIEHUS METAJIJIOB
oT Temriepatypbl. CBepXIPOBOIUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynmpoBonuuku. CoOCTBEHHAass W TPUMECHAss TPOBOAUMOCTH IOJYIIPOBOJIHUKOB.
CgoiicTBa p—Nn-niepexoa. [TomynmpoBoIHUKOBBIE TPHOOPHI.



DJeKTpUYecKuid TOK B pPACTBOpaX M paciulaBax »dJIEKTPOJIHUTOB. DIEKTPOIUTHUECKAs
aUcconuanus. JIEeKTPOIIU3.

OnexkTpuueckuil Tok B razax. CaMOCTOSTENbHBIA U HECAMOCTOATEIbHBINA pa3psa. MonHus.
[Ina3zma.

TexHuueckue ycTpoHCTBa U NMPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOIBTMETP, PEOCTaT,
UCTOYHUKHA TOKA, OJJIEKTPOHArpeBaTelbHbIe MPUOOPHI, AIIEKTPOOCBETUTENIbHbIE  MPUOOPHI,
TEPMOMETpP  CONpPOTHBIICHUS,  BaKyyMHBIH  JMOA,  TEPMUCTOPHl U (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIH MO/, TaJIbBaHUKA.

JeMoHCcTpanuu

W3mepenue cuibl TOKa U HaPSHKEHUS.

3aBUCUMOCTh  COINPOTHUBIICHUS IIMJIMHAPHUYECKUX TPOBOJAHUKOB OT JUIMHBI, IUIOMIAIH
MOTIEPEYHOr0 CEUEHHUs U MaTepuaa.

CMeliaHHOE COeIUHEHUE POBOIHUKOB.

[Ipsimoe m3MepeHHe HIEeKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblkaHuEe TraabBaHHYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHEIO COIIPOTHUBIICHUSI.

3aBHCHUMOCTh COITPOTUBIICHUS METAJIIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTH BO3/1yXa.

OaHOCTOPOHHSIS POBOIUMOCTD JTUOJIA.

Y4eHUYECKU IKCIIEPUMEHT, J1aO0opaTOpHbIE pabOThI

W3ydeHne CMEIIaHHOTO COEMHEHUSI pE3UCTOPOB.

H3mepenue 31eKTPOABUKYIIECH CHUIIbl HCTOYHMKA TOKA U €0 BHYTPEHHETO COMPOTUBICHHUS.

HabGmonenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

W3yuenne kypca ¢usuku 0Oa3zoBoro ypoBHsS B 10 kiacce ocCylecTBISIETCd C Y4YETOM
COJIep KaTeNIbHBIX MEXIIPEIMETHBIX CBs3€H ¢ KypcaMHu MaTeMaTHKH, OMOJIOTHH, XUMHHU, reorpapuu
Y TEXHOJIOTHH.

MexnpeaMeTHble TOHATHS, CBS3aHHbIE C HM3yYEHHEM METOJ0B HAayYHOIO IO3HAHUS:
SBJIGHUE, HAY4HbI (QakT, runoresa, (u3NUecKas BEIUYMHA, 3aKOH, TEOpHs, HaOJIO/EHuE,
HKCHEPUMEHT, MOAETUPOBAHNE, MOJIENb, U3MEPEHHE.

Maremaruka: pelieHre CUCTeMbl ypaBHEHUH, JIMHEWHas (QyHKIWA, mapadoia, rumnepoona,
uX rpapyKd U CBOWCTBA, TPUTOHOMETpUYECKHE (PYHKIUU: CHUHYC, KOCUHYC, TAaHI€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPhl M HX MPOEKIUH Ha OCH KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

buonorus: mexaHudeckoe NBW)XEHHE B KMBOW mpupoje, auddysus, ocMoc, TermaoooMeH
KHMBBIX OpPTaHU3MOB (BHJIbI TEIJIONEpEau, TEIJIOBOE PABHOBECHE), INEKTPHUUECKUE SBICHHUS B
YKWBOW MPHUPO/IE.

XUMUS: TUCKPETHOE CTPOCHHE BEIECTBa, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJIIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEH U ra3oB, FIEKTPUUYECKUE CBONCTBA
METAJUIOB, ANEKTPOIUTUYECKAs JUCCOLMAIUS, TaJIbBAHUKA.

['eorpadusi: BIaxxHOCTh BO3yXa, BETPHI, OapOMETpP, TEPMOMETP.

TexHomnorus: npeodpazoBaHue IBMXKEHUI C MCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHHS B
TEXHUKE, TOAIINITHAKA, HCIOIB30BaHUE 3aKOHA COXPAaHEHHsS HMITYJIbca B TEXHUKE (pakera,
BOJIOMET U JIPYyTHUE), IBUTATENIb BHYTPEHHETO CrOpaHus, HapoBas TypOHHa, OBITOBOI XOJIOIUIBHUK,
KOHUIIOHEP, TEXHOJIOTUH MOJIYyYE€HUsI COBPEMEHHBIX MaTEpPHUAJIOB, B TOM YHCII€ HAHOMAaTEpPHAJIOB,
U HAHOTEXHOJOTMH, OHJIEKTPOCTaTHYECKas 3allluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB, KCEPOKC,
CTpYMHBI TpPHUHTEp, OJJIEKTpPOHArpeBaTeNbHbIE NPUOOPHI, 3BJIEKTPOOCBETUTEIbHBIE TMPUOOPHI,
raJibBaHUKA.

11 kaacce



Pa3nen 4. DaekTpoanHaMuka

Tema 3. MaruuTHoe moJie. JJIeKTPOMATHUTHASL MHAYKIMSI

[TocrossHHBIE MarHuThl. B3anMonENCTBHE NOCTOSHHBIX MArHUTOB. MAarHuTHOE MoOJIE.
Bektop MarauutHOM wHAYKUMH. [IpyHIUI Cyneprno3uiud MarHUTHBIX Mojed. JIMHuM MarHuTHON
uHaykuud. KapTrHa mTuHui MarHUTHOM MHTYKIIMU OISl TOCTOSIHHBIX MAarHUTOB.

MarnuTHoe 1oJie MPOBOJAHMKA C TOKOM. KapThHa NMHUI MHAYKUMHW MAarHUTHOIO IIOJIS
JUIMHHOTO TIPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBLIEBOTO MTPOBOJIHMKA, KATYIIKU ¢ TOKOM. OTBIT
Opcrena. BzanmopaeiicTBrue mpoBOAHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib M HalpaBJICHHE.

Cuna JlopeHnua, €€ MoayJib U HampaBjieHue. JIBU)KEHHE 3apssKeHHOM YacTUIbl B
OJIHOPOJIHOM MarHuTHoM mnoJje. Pabora cuisl Jlopenna.

SlBiieHne AIEKTPOMArHUTHOM MHAYKIUU. [lOTOK BekTOpa MarHUTHOW HMHAYKIUU.
DNEeKTPOABUKYIIAS CHJIA UHIYKITUU. 3aKOH 3JIEKTPOMarHuTHONU MHAYKIuu Dapanes.

BuxpeBoe nsnekTpuueckoe moJie. DIJIEKTPOABUKYILAs CHIA HHAYKIUU B IPOBOJHUKE,
JBIKYIIEMCSI TIOCTYIATEIBHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[TpaBuio Jlenna.

NHayKkTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOIBIUIKYINAS CHJIA CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpONCTBA UM NPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHbIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIUOHHAS [1€Yb.

JlemoHcTparuu

OmneiT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JluHuY MHIYKIIUA MarHUTHOTO TIOJIS.

B3auMozeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuta Ammepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTD DJIEKTPOJBIKYIIEH CHUIIBI MHIYKIIUA OT CKOPOCTH M3MEHEHWS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Y4eHnueckuii SKCIIePUMEHT, JT1a0opaTOpHbIE PabOTHI

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

WccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBICHUS 2IEKTPOMArHUTHON WHIYKITHH.

Paznen 5. KosieOanusi u BOJIHBI

Tema 1. MexaHn4yecKue M 3J1eKTPOMATHUTHbIE KOJIeOaHUsA

Konebarenbnas cuctema. (CBOOOgHBIE MeXaHMUYecKuMe KonebaHus. [‘apMoHHMUecKue
koneOanus. Ilepuon, wacrora, ammiauryga u Qaza xonebanuil. [IpyXUHHBIH MasSTHUK.
MatemaTuuecKkuii MasTHUK. YpaBHEHHE TapMOHUYECKUX KoneOanwii. [IpeBpaieHue sHepruu mpu
TapMOHUYECKHUX KOJICOaHUSX.

Konebartenbupiit  koHTYyp. CBOOOAHBIE SJIEKTPOMAarHUTHBIE KoJeOaHUsS B HIICATHHOM
KOJIeOATeIbHOM ~ KOHTYpe. AHAJIOTHS MEXAY MEXaHWYECKMMH H  3JEKTPOMAarHUTHBIMH
konebanusmu. Popmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTUU B HJCATBHOM KOJIeOaTEIbHOM
KOHTYDE.

[IpencraBieHne O 3aTyXawIIUX KoJeOaHUSX. BBIHYXKIECHHBIE MEXaHUYECKUE KOJCOAHMS.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusl.

ITepemenHbIil ToK. CHHYCOMAANBHBIM NMEPEMEHHBI TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUTNTYIHOE U ACHCTBYIOLIEE 3HAYECHUE CUJIbI TOKA U HAIIPSKEHUS.



Tpancdopmarop. IlpousBoacTBo, mepenada MU MOTpPeOJICHUE HIIEKTPUYECKONH HHEPTHUU.
OKOJIOTMYECKHE PHUCKM TMpU MPOU3BOJACTBE AeKTpodHepruu. KynpTypa wucnonb3oBaHus
AJIEKTPO3HEPTUHU B [TIOBCEIHEBHOM JKU3HH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTrO TOKA, IMHUU 3JIEKTpoIepe1ay.

JeMoHcTpanuun

HccnenoBanue napameTpoB KoJjeOaTeabHOW CUCTEMbI (IIPYXUHHBIM MM MaTeMaTHYECKHUM
MasITHHK).

HaGmronenue 3atyxaromux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6ntonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumnorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
ANEKTPOMArHUTHBIX KOJICOaHHI.

Pe3onanc mpu mocienoBaTebHOM COEAMHEHMM PE3UCTOpa, KAaTYIIKU MHIYKTUBHOCTU U
KOHJIEHCATOopA.

Mopenb IMHUY 3JIEKTPOIIepeiadH.

Y4eHUYECKU IKCIIEPUMEHT, J1a00paTOpHbIE pabOThI

HccnenoBanue 3aBUCUMOCTH MEpUO/ia MaJIbIX KoJieOaHUIl rpy3a Ha HUTU OT JJIMHBI HUTH U
Macchl Ipy3a.

HccnenoBaHnue MepeMEHHOr0 TOKAa B LENM U3 IOCIEAOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIIKH U PE3UCTOpa.

Tema 2. MexaHu4ecKue H 3JIEKTPOMATHUTHbIE BOJTHbBI

Mexanudeckue BOJIHBI, yciaoBus pacnpoctpaHenus. [lepuoa. CkopocTs pacnpocTpaHeHus U
JuiiHa BoJiHbL. [lonepeunsie n npoaonbHbIE BOAHBL. MHTEpdepeHuns u qudpakiuus MEXaHUYECKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. YCJIOBUS H3JIy4EHUS DIIEKTPOMATrHUTHBIX BOJH. B3anMmHas
opueHTanus BekTopoB E, B, V B snexrpomarautHoi BosiHEe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpaXKeHHMe,  NpeloMIIeHHe,  mnojspuszauus, audppaxkuus,  uHTeppepeHuus.  CKOpOCTb
AJEKTPOMArHUTHBIX BOJIH.

[[Ikana >1€KTPOMarHUTHBIX BOJIH. [IpMMeHEHHE >JE€KTPOMAarHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHUMIIBI paIUOCBA3U U TelleBUACHUS. Paaronokanus.

DIIeKTPOMArHUTHOE 3arps3HEHNE OKPYIKAIOIIEH CPEIbl.

TexHnueckue yYCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIbHBIE HHCTPYMEHTHI,
yIIbTPa3ByKOBasi JMAarHOCTUKA B TEXHUKE W MEIUIMHE, pajgap, pPaguoNpUEMHHK, TEJIEBU30D,
anTenHa, Tenedon, CBU-neus.

JemMoHCcTpanynu

OO6pa3zoBaHue U pacrpoOCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmronenue oTpaxeHus U NMPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmoienue nntepdepeHny U AMPpakiud MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmioienue cBS3M TPOMKOCTHM 3BYKa U BBICOTHI TOHAa C AaMIUIUTYOM W 4YacTOTOM
KoJeOaHui.

HccnenoBanue  CBOMCTB — ANEKTPOMATHUTHBIX — BOJIH:  OTPAXKEHHE,  IPEIOMIICHHUE,
noJsipusanus, Tudpakuus, tHTepdepeHus.

Tema 3. OnrTuka

I'eomerpuyeckas onrtuka. I[IpsMonuHeHOE PacIpOCTPaHEHUE CBETAa B OJHOPOILHOU Cpele.
Jlyd cBera. ToueyHbI ICTOYHUK CBETA.



Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. IlocTpoeHne n300pakeHH B IJIOCKOM
3epKae.

[Ipemomnenne cBeTa. 3aKOHBI MPEIIOMIICHUST CBeTa. AOCOJIOTHBI  TOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbIl yron MOMHOTO BHYTPEHHErO
OTpa)KEHUS.

Hucniepcus cera. CrioskHBIN cocTaB Oenoro cBera. L[Ber.

CoOuparomue M paccewBamomue JUH3bI. ToHKass suH3a. @DOKYCHOE pacCTOSHHE H
oNnTHUYeCKasi cuia TOHKOHM yuH3bL [locTpoenue n300pakeHUil B cOOMpAIOMIMX U PACCEHUBAIOIINX
nuH3ax. PopMya TOHKOW JIMH3BL. Y BEJIUYCHUE, 1aBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas onrtuka. WuaTepdepennms cBera. KorepeHTHbIE HCTOYHHKH. Y CIIOBUS
HaOJI0/IeHUsI MAaKCUMYMOB U MUHHMYMOB B MHTE€P(PEPEHLUUOHHONW KapTHHE OT JABYX CHH(]A3HBIX
KOI'€pEHTHBIX UCTOYHHUKOB.

Hudpakmus ceta. JudpaknuonHas pemérka. YcaoBHe HaONIONEGHUS  TIIABHBIX
MaKCHMYMOB IIpH MaJIeHUH MOHOXPOMAaTHUYECKOT0 CBETA HA AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpolcTBa M IPAKTUUYECKOE IPUMEHEHHWE: OYKM, Jyma, (oToammnapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(PpaKIMOHHAS PEIIETKa,
MOJIIPOUI.

JlemoHcTparuu

[TpsiMonuHEHOE paclpOCTpaHEHUE, OTPAKEHUE U IpelomiieHue cBera. Onruueckue
PUOOPHI.

[TostHOE BHYTpeHHEe oTpakeHrne. Moiesib CBETOBOIA.

HccnenoBanue CBONCTB N300pakKeHUI B TMH3aX.

Mopenu MEUKpOCKOIa, TEIECKOIIA.

Habmronenue naTepdepeHnnn cera.

Habmonenue nudpakiuu cera.

HaGnronenue nucnepcun cBeTa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tony4yeHue criekTpa ¢ HOMOLIbIO AU(PAKIIMOHHON PEIIETKY.

Habmronenne nonsipusanuu cera.

VY4yeHn4eckui IKCIIEpUMEHT, J1JabopaTOpHbIE pabOThI

W3mepenue nokasaresns IpeJoMIIEHUs CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Habmronenue qucniepcuu ceta.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPHH OTHOCHTEIBHOCTH

I'paHnnBl IPUMEHMMOCTH KJIACCUYECKOM MeXaHWKHU. [locTymaTel crenualbHOW TEOpUU
OTHOCUTEJIBHOCTH:  HMHBAapUAaHTHOCTb MOJYJSl CKOPOCTM CBETa B  BaKyyMmMe, IPUHIUI
OTHOCUTEIbHOCTH DWHILTEHHA.

OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKPALLIEHUE JITHBI.

OHeprus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJIbCOM PENSATUBUCTCKON YaCTHUIbl. DHEPIUs MOKOSL.

Pa3zpnen 7. KBanToBas puszuka

Tema 1. D1eMeHTHI KBAHTOBOI ONTHKH

®ortonsl. Popmyna [lnanka cBsi3u sHEepruu (POTOHA C €ro YacTOTOW. DHEPrusi U UMITYJIbC
¢doroHna.

OtkpeiTue u uccnenoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3akonsl hoTodddekra.
VYpaBuenue DiinmreiiHa i poroaddexra. «KpacHas rpanuna» Gortorddexra.

Jasnenue cBera. OnwiTel [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.



TexHuueckue YCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHue: (OTOIIEMEHT, (HOTOAATUHK,
COJIHEYHas Oatapes, CBETOAUOI.

JeMoHcTpanuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gporodddexra.

CBeToauoI.

Conneunas Oarapest.

Tema 2. CTpoeHue aToma

Mopnens aroma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -dactuil. [lnanerapHas
mojenb aroma. Ilocrynatsl bopa. M3nydyenune m nornomeHnue (OTOHOB IPHU MEpexXoje aToMa ¢
OJIHOT'O YPOBHS SHEPruu Ha Apyroi. Buasl cnektpoB. CriekTp ypOBHEN SHEPrUU aTOMa BOJIOPO/A.

BosHoBbie cBoiicTBa yactull. Boauel ae bpoitnsa. KopnyckyasipHO-BOITHOBOW JTyalu3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHHUE.

TexHuueckue yCcTpOHCTBAa U IPAKTUYECKOE IPUMEHEHHE: CHEKTPAJIbHBIM  aHauu3
(ciekTpocko), 1a3ep, KBAHTOBBIM KOMITBIOTED.

JlemoHcTparuu

Mopuens onbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3ITYYECHHUS.

Jlazep.

Y4eHn4ecKkuid HIKCIIEPUMEHT, 1TabopaTOpHbBIE pabOTHI

HaOGnroneHnue nuHeHyaToro crekrTpa.

Tema 3. ATomMHOe€ s1ApO

OKCIEpPUMEHTHI, T0Ka3bIBAIOIIUE CI0KHOCTD CTPOCHUS Aapa. OTKPBITUE PaMOAKTUBHOCTH.
OmneiTel Pezepdopna mo ompeneneHuio cocTaBa pagloakTHUBHOrO u3iaydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3NyyeHus. BiausiHue paJoakTUBHOCTH Ha JKHUBbIE OPraHU3MBI.

OtkpeiTHe TipoTOHA U HelTpoHa. HykinonHas monens sanpa ['eitsendepra—Banenko. 3apsia
anpa. Maccosoe uncio sapa. M3oromnsl.

Anbga-pacniaa. DJIEKTPOHHBIM U TMO3UTPOHHBIM Oera-pacman. ['amma-usnydenue. 3akoH
paAMoOaKTUBHOIO pacnaja.

DOHeprus cBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. Jle@ekT macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES A1ED.

Anepuuiii  peaktop. TepmosaepHbli cuHTe3. I[lpobremMbl M NEpCHEKTUBBI  SACPHOU
JHEPreTUKU. JKOJIOTMUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKpPBITHE MO3UTPOHA.

MeTozab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoit KapTHHBI MUPA.

TexHuueckne ycTpolcTBa M INPAKTUUYECKOE NPUMEHEHME: 03UMETp, Kamepa Buibcona,
SJIEpHBIN peakTop, aToMHass boMOa.

JeMoHCcTpauuun

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Y4eHn4yeckuil HKCIIepUMEHT, 1abopaTOpHbIE pabOThI

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Ortanel pa3BUTHs acTpoHOMUH. [IpHuKianHOe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 38é31H0r0 HeOa. Co3Be3nus, sspKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneunas cucrema.

Connue. Conneunass akTuBHOCTh. Mcrtounuk sHepruum ConHuma u 3BE3M. 3BE3NBI, HUX
OCHOBHBIE€ XApAKTEPUCTHUKHU. JlMarpamma «CHeKTpaJIbHBIM KJIacC — CBETHUMOCThY. 3BE3/bI IIaBHOM
MIOCJIEA0BATEIBHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb» s 3BE3]  TIJIaBHOU



nocieaoBarenbHOCTU. BHyTpeHHee cTpoeHue 3BE34. (COBpEMEHHBIE IPEACTABICHUS O
MIPOUCXO0XKACHUH U 3BOIroLMH COJIHLA U 3BE3. DTallbl )KU3HU 3BE3 .

Muneunsiii [lyts — Hama Nanaktuka. [lonoxenue u npmwxkenne Connua B ['anaktuke. Tumbl
rajiakTuk. PanuoranakTuky u kBazapel. YEpHbIE IBIPHI B A/1pax rajlakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6ma. Pas0Oeranme ramaktuk. Teopust
Bonpuioro B3peiBa. PennkroBoe nu3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuennveckre HaOIOICHUS

Habmtoienuss HeBOOPY>KEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN
IUIsL OTIpENIeNICHUs] TIOJIOKEHUsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JTaTy: OCHOBHBIE CO3BE3IHA
CeBepHOro noiaymapus u ipKue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0marmniee noBTOpeHne

Ponp ¢u3mkn w acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON W
3TUYECKOHN cepax AesITeNbHOCTH YETIOBEKa, POJb U MECTO (PU3UKU M aCTPOHOMHU B COBPEMEHHOM
HAyYHOH KapTUHE MHpPa, poJib (U3NYECKOH TEeopud B (OPMHPOBAHWHU TPEACTABICHUN O
¢bu3nyuecKkoil KapThHEe MHpa, MECTO (U3MYECKON KapTUHBI MUpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NIPEICTABICHUN O IpUpOJIE.

MexnpeaMeTHbie CBS3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHsS B 11 Kiacce OCyIIECTBISETCS C Y4ETOM
COJIEP>KaTEIIbHBIX MEXIIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpaduu
U TEXHOJIOTUH.

MexnpenMeTHble TOHSTHS, CBSI3aHHBIE C M3YYEHHEM METOJOB HAy4YHOrO IO3HAHMS:
SBJIGHUE, HAY4HbI (QakT, runore3a, (u3MUeckas BEIUYMHA, 3aKOH, TEOpHs, HaOJIOJEHHE,
AKCIIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

MaremaTuka: penieHHe CUCTEMbl YpPaBHEHHI, TPUTOHOMETpHUYECKHE (QYHKIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl U HX
MPOEKIIMM HAa OCU KOOPAMHAT, CJIOXEHHE BEKTOPOB, MPOU3BOAHBIE AJIEMEHTAPHBIX (QYHKIIMM,
MPU3HAKY TOJ00MS TPEYTOJIbHUKOB, ONpeieeHNe IOan TIOCKUX GUryp u o0bEMa Tel.

buonorus: anekTpudeckue sIBJICHUs B )KUBOUM NpUpojie, KouebaTelbHbIe ABUKEHUS B )KUBOU
IIPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOM NPUPOJE, NEMCTBUE palMallii Ha KUBBIE OPTaHU3MBI.

XUMHS: CTPOEHHE AaTOMOB U MOJIEKYN, KpPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIETKH, CTIEKTPAIbHBIN aHAIN3.

['eorpadusi: MarHuTHbBIE MoONIOca 3€MIIM, 3aJ€KU MarHUTHBIX pyld, (OTOChEMKa 3€MHOMU
IIOBEPXHOCTH, MPEJCKA3AHNE 3EMIIETPSCEHUM.

TexHonorus: TUHUK 3JEKTpoIepenay, reHepaTop MEePEeMEHHOI0 TOKa, AJIEKTPOJIBUraTellb,
WHAYKIMOHHAs TIeYb, pajap, pPaguoNpUEMHUK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yuebHoro mpenmera «@Pusnka» Ha ypOBHE CPEIHEro OOLIero 0Opa3oBaHUS
(0a30BbIil YPOBEHD) JOJIAKHO 00ECIIEUUTH JOCTHXKEHUE CIEYIOIINX JIMYHOCTHBIX, METAIPEAMETHBIX
U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pPE3yNbTaThl OCBOCHMs YydeOHoro mnpeamera «®dusnka» HOIKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaloOIIUXCS PYKOBOJICTBOBATHCSA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULMEN JINYHOCTH, CUCTEMOMN LIEHHOCTHBIX OPHEHTAIMH, NO3UTUBHBIX BHYTPEHHHUX YOESKICHUH,
COOTBETCTBYIOLIUX TPAJAULUOHHBIM LIEHHOCTSAM POCCUMCKOT0 OOILIECTBA, PACIIMPEHNE )KU3HEHHOTO
OIbITA U ONBITA JEATEILHOCTH B MPOLECCE peaan3alMi OCHOBHBIX HANpPaBIECHUN BOCHUTATEIbHOM
JeSITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa’kIaHCKOro BOCIIHTAHMS:

c(OPMHUPOBAHHOCTh ~ TPAKMAHCKOW  MO3MIMH  OOYYaloIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WJICHA POCCHIICKOTr0 00IIECTBa;

NPUHATHAE TPAJUIMOHHBIX OOIIEYENIOBEYECKHX T'yMAaHHCTHUECKHX M JIEMOKPATHUECKUX
LICHHOCTEIA;

rOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTH B HHTEpEcax TIPaKIAHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIPABICHAN B 06Pa30BaTeNbHOIN OpraHM3aI|HY;

yMEHHE B3aMMOJICHCTBOBATh C CONMAIGHBIMH MHCTHTYTAMH B COOTBETCTBUHM C MX
QYHKIUAME U HAa3HAYCHHEM;

TOTOBHOCTH K TYMAHHTAPHOH 1 BOJIOHTEPCKON JIeATENbHOCTH;

2) NATPHOTHYECKOI0 BOCIIUTAHNSA:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKON UIEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIaM, JIOCTHXKEHUSIM POCCUHCKHUX
yUYEHBIX B 00J1aCTH (PU3UKHU U TEXHUKHU;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHHUA:

C(i)OpMI/IpOBaHHOCTb HPAaBCTBCHHOI'O CO3HAHMUS, OTUUCCKOTO IOBCACHUS;

CIIOCOOHOCTH OICHUBATh CUTyallUI0O U NPUHUMATb OCO3HAHHLIC PCIICHUA, OPUCHTUPYACH HA
MOpPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM YUCJIC B ACATCIILHOCTU y‘IéHOFO;

OCO3HAHHUE JIMYHOTO BKJIaga B IIOCTPOCHHUE YCTOI\/’I‘II/IBOFO 6}’IIYHICFO;

4) ICTETHYECKOT0 BOCTIMTAHMA:
ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOUasi 3CTETUKY HAy4YHOT'O TBOPUYECTBA, IPUCYILErO
¢bu3nueckoil HayKe;

5) TPYA0OBOI0 BOCIHTAHMSI:

HWHTEPEC K Pa3sInIHbIM chepaM MpodeCCHOHATBHON JISATSIIEHOCTH, B TOM YHCIIC CBSI3aHHBIM
¢ ¢u3MKOW W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oynaymieil mpodeccuu u
peaIn30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHUIO M caMOOOpa30BaHHUIO B 0ONACTH (U3UKH HA
MPOTSKEHUH BCEW JKU3HU,

6)  9K0JIOrHYECKOIro BOCHHTAHMS:

c()OPMUPOBAHHOCTh JKOJOTHYECKONH KyIbTYphl, OCO3HaHHWE TJIO00AIBHOTO XapakTepa
9KOJIOTUYECKHUX MPOoOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE AEHCTBUI B OKPYKAIOLIEH Cpelie Ha OCHOBE 3HAHUS LEIen
YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA;

paclIMpeHre OmNbITa JEATEIbHOCTH SKOJIOTMYECKOW HANpaBIEHHOCTM Ha OCHOBE
UMEIOLIUXCS 3HAaHUM 10 (PU3UKeE;



7) HEeHHOCTH HAYYHOT0 MO3HAHMS:

cOpMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢bu3nveckoil HayKw;

OCO3HAHUE IICHHOCTH HAy4YHOH JESTENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUeHUS (DU3HKH
OCYHIECTBIISITH IPOCKTHYIO U HCCIICAOBATEIBCKYIO JICITEIbHOCTh HHIMBHUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS

Ba3oBble JJornueckue aeicTBus:

CaMOCTOSITENILHO (OPMYITUPOBATH W aAKTyallU3UpOBaTh MpoOieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPEICIIATH IEJH JeATSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTSPUH UX TOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU M POTUBOPEYHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;

pa3pabaThIBaTh TUTAH PEIICHHS TIPOOJIEMBI C YIETOM aHAIN3a UMCIOIIUXCSI MAaTEPUATBHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCHTH KOPPEKTHUBEI B JICATEIHHOCTh, OIICHUBATH COOTBETCTBHC PE3YyJIbTATOB IICIISM,
OLICHUBATh PUCKU MOCIEICTBUHN JAESITENbHOCTH;

KOOPJIMHHUPOBATh ¥ BBITIOJNHATH pPAa0OTy B YCJIOBHSX pPEATbHOTO, BHPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHBaTh KPEATHUBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

Bba3zoBble uccienoBareibckme 1eiCTBUS:

BJIQJICTh HAYyYHOW TEPMHHOJIOTHEH, KIFOUEBHIMH TIOHATHUSMU W METOJdaMH (PU3UYEeCKOU
HayKHU;

BJIQJICTh HABBIKAMHU Yy4eOHO-HCCIICIOBATEILCKON M TIPOCKTHOW JEATSIBHOCTH B 001acTH
(bU3HUKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TMOWCKY METOJOB pEIICHMs 3aaa4
(U3HYECKOTO COJICpKAHUS, IPUMEHEHHUIO PA3JIMIHBIX METOIOB MTO3HAHUS;

BIQJIETh BHUJAMHU JIEATEIBHOCTH TO TMOJYYSHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETalNH,
PeoOPa30BaHUI0 W MMPUMEHECHUIO B PA3IMYHBIX YUCOHBIX CHTYAIHSIX, B TOM YHUCIE TIPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH IPUYHHHO-CIICJCTBCHHBIE CBS3U U aKTyaJTU3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y
e€ pelieHus, HaXOAUTh apTyMEHTHI ISl JOKa3aTeIbCTBAa CBOMX YTBEPKICHUH, 3a1aBaTh MapaMeTphl
1 KPUTEPUU PEIICHWS,

AHAIM3UPOBATH MOJTYYCHHBIE B XOJI€ PEIICHHs 3a/la4i Pe3yabTaThl, KDUTHYECKU OLIEHHWBAThH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIEC 33J]a4 B 00Pa30BATENbHON NEATEILHOCTH, B TOM
qHCIIe TIPUA U3YICHUN (U3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh IMEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUYECKYIO 00JIACTh KU3HEACITCIIEHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1aUH, TOMYCKAIOIINE AThbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIQJICTh HABBIKAMH TONy4yeHUs HHPOpPMAIUU (PU3UUECKOTO COJEP>KaHUS M3 HCTOYHHUKOB
pa3HbIX THIIOB, CaMOCTOSITCIbHO OCYIICCTBIIATH IOWCK, aHaJIM3, CHUCTEMATH3alMi0 U
WHTEPIPETAINIO HHPOPMAIINH Pa3IMYHbBIX BUOB U (HOPM MPEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

UCIIOJIb30BaTh CPeICTBA MH(POPMAIIMOHHBIX U KOMM YHUKAITMOHHBIX TEXHOJOTHH B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHM3AallMOHHBIX 3aJad C coOoJeHrueM TpeOoBaHUI
OPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PEeCypcoCOEepEeKeHHs, MPABOBBIX M ATHUYCCKHX
HOPM, HOpM HH(GOPMAITMOHHON O€30MTaCHOCTH;



CO3/1aBaTh TEKCTHI (PUIUYECKOTO COACPIKAHMSI B PA3TUYHBIX (hopMarTax ¢ yaéToM Ha3HAuYCHUS
uHdopMallMd W 1eNIeBOM ayAuTOpUM, BbIOMpas ONTUMANbHYIO (GOpMYy TMpEACTaBICHUS U
BU3YyaIU3aL1H.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (DU3UKH U BO BHE-YPOUHOM JESITEIHLHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaratb CBOIO TOYKY 3pPEHHUS C HCIOJB30BAHUEM S3BIKOBBIX
CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHIMBHIyaIbHON paboTHI;

BbIOMpaTh TEMATUKy W METOJbl COBMECTHBIX NEHCTBUII ¢ Y4ETOM OOIIUX HMHTEPECOB U
BO3MOXKHOCTEH Ka)KJ10T0 YJ€Ha KOJUIEKTHUBA;

IIPUHUMATh LM COBMECTHOW JESTEIIBHOCTH, OPraHU30BbIBaTh WU KOOPAUHUPOBATH
JEUCTBHS 10 €€ TOCTUKEHUIO: COCTABJIATh IUIAH JEHCTBHM, paCIpEnesaTh POJIU C Y4ETOM MHEHMU
Y4aCTHUKOB, O0CYAaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OLICHMBATh Kau€CTBO CBOEI0 BKJIAJa M KaXK/10T0 YYaCTHHKA KOMaH bl B OOIINN pe3yabTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHUBATh WJAEU C IO3ULUU HOBU3HBI, OPUTHMHAIBHOCTH,
MIPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBJISAITh MO3UTHUBHOE CTPATErMUYECKOE IIOBEIEHUE B PA3JIMYHBIX CHUTYyalUsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISITh ITO3HABATEIBHYIO JESITEIBHOCTh B 00JMAaCTH (U3UKU U
aACTPOHOMHUHU, BBISIBJIATH TPOOJIEMBI, CTAaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 331a4H;

CaMOCTOSITENIbHO COCTaBJIATh IUIAaH PEUICHMs] PAcUETHBIX M KAa4eCTBEHHBIX 3ajad, IUIaH
BBIMIOJIHEHUS] MPAKTUYECKOH paboThl ¢ y4yéTOM MMEIOLIMXCA PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEIITOYTECHHI;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacIUpsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATOYTEHUH;

JienaTh OCO3HAHHBIN BHIOOpP, apryMEHTHpPOBaTh €ro, OpaTb Ha ceds OTBETCTBEHHOCTh 3a
pelieHue;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

c1oco0cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULMH B 0071acTU (PUKUKH, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HMHTEJVIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIbHOCTb, OLICHHUBATh
COOTBETCTBHE PE3YJITATOB IIEJISIM;

BJIQ/ICTh HaBBIKAMH TO3HABATENHHOUN pedrieKcHM Kak OCO3HAHUS COBEPIAEMBIX JIEHCTBUH U
MBICITUTENIBHBIX MTPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHMIA;

UCIIONIE30BaTh PUEMBI peIeKCUH JIJIS OLIEHKH CUTYaIlii, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATH PEIICHUS 10 UX CHU)KEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHMMasi CBOM HEIOCTaTKU U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATENbHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIINOKHU.

B mporecce pocTrkeHHs TMYHOCTHBIX PE3Yy/IbTaTOB OCBOEHHS MPOrpaMMbl MO (HU3UKE IS
YPOBHSI CpefHero oO0miero oOpa3oBaHUs y OOYYaIOIIUXCS COBEPIIECHCTBYETCS 3MOIMOHATBHBIN
WHTEJUIEKT, Mpernoaaramui chopMUpPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSHUE,
BUJICTh HAMPABJICHHSI PA3BUTUS COOCTBEHHOM SMOIMOHATBHON Chepbl, ObITh YBEPEHHBIM B ce0€;



CaMOPETYJIMPOBAHNUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTD
3a CBOE IOBEICHUE, CIIOCOOHOCTh aaNTHPOBAThCA K 3MOLMOHAIBHBIM M3MEHEHHSM W IPOSBIIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JIOCTIDKCHHIO IENU M YCIIeXy,
ONTUMH3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOUICH CIIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE COCTOSHHE JPYTHUX,
YUUTBIBATh €TO IPU OCYIIECTBICHUH OOIIEHNUS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIIOYAIOMIMX CHOCOOHOCTH BBICTPAMBATh OTHOLICHUS C IPYTHMHU
JIOABMH, 3a00THTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy obyuenuss B 10 kJjiacce mpeaMeTHBIE pe3yibTaThl HAa 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHUH:

JNeMOHCTPUPOBATh Ha MPHUMEpPax pojb U MecTO (U3HKH B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHON KapTUHBI MHpa, B PAa3BUTUHU COBPEMEHHOM TEXHUKU M TEXHOJOTWH, B NPAKTHUECKOU
JIeATSIILFHOCTH JIIOJICH;

YUUTBIBATh T'PAHULIbI IPUMEHEHUS N3YUYEHHBIX (PU3MUECKUX MOJEJEH: MaTepuabHas TOUKa,
MHEepLHaJbHas cUcTeMa OTCYETa, aOCOJIIOTHO TBEPIOE TEJIO, MACaIbHBIM ra3, MOJAEIU CTPOCHUs
ra3oB, JKUIKOCTEH U TBEPABIX TeJ, TOUECUYHBIN 3IEKTPUUECKUN 3aps]l MpU pelleHUH (PU3NYECKHX
3ajauy;

pacrio3HaBaTh (U3NYECKHUE SIBJIEHUS (Ipolecchl) U OOBSICHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIPHO-KUHETUYECKON TEOpUM CTPOEHMsI BEIIECTBA M DJIEKTPOJMHAMHUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE NMPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE Na/IeHUE Tell, ABHKEHHE
[0 OKPYKHOCTH, MHEpLUs, B3auMojeicTBue tei, nuddysus, OpoyHOBCKOE BUKEHHUE, CTPOECHUE
KHUJIKOCTEH W TBEPABIX TeN, U3MEHEHHE 00bEMa Tel NMpH HarpeBaHUM (OXJIAXKAECHUH), TEIJIOBOE
paBHOBECHE, HCIApEHHE, KOHJICHCALUs, IUJIaBI€HHUE, KPUCTAJUIM3alus, KWUIIEHUE, BIIAKHOCTb
BO3/lyXa, IOBBIIICHUE JABJIECHUS Ta3a NPU €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBS3b MEXIY
napaMeTpamMH COCTOSIHUS ra3a B U30MPOIIECcCax, dJIEKTPU3ALMS TeJl, B3AUMOJICHCTBUE 3apsI/IOB;

OIUCBHIBATh MEXAHWYECKOE IBIMKEHHE, MCIOJNb3ys (U3NYECKHE BEIUYMHBI: KOOPAWHATA,
yTh, TEpPEMEIIEHHEe, CKOPOCTb, YCKOPEHHME, Macca Tella, Cujla, UMIYJbC Teja, KUHETUYecKas
SHEprus, NOTEHIMaldbHas »HHEpPrus, MeXaHWueckas paboTa, MeXaHHWYecKas MOIIHOCTh; NpHU
OINMCAaHUU MPABWIIBHO TPAKTOBATh (PM3MUECKUN CMBICT UCIIOIb3YEMBIX BEIMUNH, UX 0003HAUYEHUS U
€IMHUIIBI, HAaXOAWUTh (OPMYJIBL, CBS3BIBAIOLINE JTaHHYIO (HU3MUECKYI0 BEIMYUHY C APYTUMH
BEJIMYNHAMU;

ONMCHIBATh HW3YYEHHBbIE TEIJIOBBIE CBOMICTBA TE€I W TEIUIOBBIE SIBICHUS, HCIOJB3YS
¢bu3nyeckne BEIMYMHBI: JaBJIEHHWE Ta3a, TEMIeparypa, CpeaHss KHUHETUYecKas HHEeprus
XaOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYN, KOJUYECTBO
TEIUIOThl, BHYTPEHHsSA SHeprusi, pabora rasza, KO3(QQHUIMEHT MOJIE3HOI0 AEMCTBUS TEIJIOBOIO
JIBUTATeNs; IPU OMUCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCHIOIb3YEMBIX BETUUMH, UX
0003HaYEHUSI U €IMHUIBI, HAXOIUTh (OPMYJIbI, CBSI3bIBAIOIINE JTaHHYIO (PU3MUECKYIO0 BETUYHUHY C
JAPYTUMH BEJIHMUMHAM;

ONKCHIBATh HM3y4YEHHBIE DJIEKTPUYECKHE CBOMCTBA BELECTBA U DJIEKTPUUYECKUE SBIICHUS
(mporeccbl), MCMONB3YS (PU3MUECKUE BEIMYUHBI: SJCKTPUUYECKUN 3apsi, DJIEKTpUYECKOoe IIO0JIE,
HaNpsLKEHHOCTD MMOJISA, MOTEHIINAN, pa3HOCTh MOTEHLIMAJIOB; IPHU ONMMCAHUU MPABUIBLHO TPAKTOBATh
(bu3nUecKuit CMBICI MCIIOJIb3YeMbIX BEIMYHH, UX 0003HAYEHUS U €IUHMIIBL, YKa3bIBaTh (OPMYIIBI,
CBSI3bIBAIOIIUE JAaHHYIO (DU3NYECKYIO BEJIMUMHY C IPYTMMHU BEIMYMHAMU;

aHaATM3UpPOBaTh (pU3MUYECKHe MPOIEeCcChl W SBJICHUS, MCIONB3YsS (PU3MUYECKHe 3aKOHBI
MPUHIUIIBLI: 3aKOH BcemupHoro Tsarorenus, |, |l u Il 3akonsl HeloTOHA, 3aK0H COXpaHEHHS
MEXaHUUYECKON SHEPruM, 3aKOH COXpPAHEHMsI MMIIYJbCa, IPUHLUII CYNEPIO3ULUU CUJ, TPUHIUI
paBHOIPABUs MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETHUYECKYI0 TEOPHUIO CTPOCHHS



BEILECTBA, Ia30BbIC 3aKOHBI, CBSA3b CPEIHEH KUHETUYECKON YHEPIUU TEIIOBOIO ABUKEHUS MOJIEKYJI
¢ aOCOIIOTHOM TeMnepaTypoil, EpBbIil 3aKOH TEPMOIUHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsga, 3akoH KyioHa, mpu 3TOM pa3iauyaTh CIOBECHYI (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIPAXKEHUE U YCIOBUS (TPaHULIbl, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIMIIBI ICHCTBUS MAIIWH, TPUOOPOB M TEXHHUUYECKHX YCTPOMCTB;
pas3nuyarh yciaoBUs MX O€30IaCHOTO MCIIOJIb30BaHMs B IOBCEAHEBHOM KU3HM,

BBIMOJIHATh OKCIIEPUMEHTHI 10 HCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TPOLIECCOB C
HCIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHH, IpU 3TOM (OpMYJIHUpOBaTh MpodiieMy/3anaqy
U TUIIOTE3y Y4eOHOro 3KCIEpUMEHTa, cOOMpaTh YCTAHOBKY U3 IPEUIOKEHHOIO 00O0pYyIOBaHMUS,
IIPOBOJIUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYILIECTBIISATh TpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIWYHMH, IPH 3TOM
BbIOMpPATh ONTUMAIbHBIM CIIOCOO H3MEPEHUs W HCIOJIb30BaTh M3BECTHBIE METOJbl OLEHKU
IIOIPEIHOCTEN U3MEPEHUN;

UCCIIEI0OBaTh 3aBUCUMOCTH MEXy (PU3MUECKUMH BEIMYMHAMU C UCHOJIB30BAHUEM IMPSIMBIX
U3MEpEHUll, MpU STOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHUpPOBATh pe3yJbTaThl IOJY4EHHON
3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BUjE TaOiMIl U rpadUKOB, enaTh BBIBOJBI [0 pe3yiabTaTaM
UCCIICIOBAHMS;

coOuoiaTh IpaBuja O€30MacHOro Tpyla MpU NPOBEICHUM HCCIEI0BAaHUM B pPaMKax
y4eOHOrO  SKCHEpUMEHTa, Y4eOHO-HCCIEIOBATEILCKOW M IPOEKTHOH  JEATENBHOCTH  C
HCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTOpHOro 000pyJOBAHUS;

pemath pacu€THble 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJeNblo, HCIONb3Ys
¢du3nyeckrue 3aKOHbI M IPUHIUIBI, HA OCHOBE aHalU3a YCJIOBUS 3a/aud BbIOMPATh (PU3UYECKYIO
MO/IEITb, BBIACTATH (PU3MUECKUE BETHUUHBI M (POPMYITBI, HEOOXOUMBIE JIIsl €€ pelIeHus, IPOBOAUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOIyY€HHOI'O 3HaU€HUs (PU3MUECKON BETUYMHBI;

pemaTh KadyeCTBEHHBIE 3aJlayd: BBICTPAUBATH JIOTMYECKHM HENPOTHBOPEUYHMBYIO LEMNOYKY
paccyXJIeHU ¢ ONOpoi Ha N3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

MCIIOJIb30BAaTh MPU PEIICHUH Y4eOHBIX 3a7au COBPEMEHHbIE HH(POPMAIIMIOHHBIE TEXHOJIOTUN
Ui TIOMCKa, CTPYKTYpUPOBAHMs, MHTEpIpEeTallMl U MpeJCTaBlIeHUs Y4eOHOH M HaydHO-
MOMYJISIPHON MH(pOpPMAIUH, MOTYYEHHON U3 Pa3IMUHbIX MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATh
noJry4aeMyro MH(opMaIuio;

IPUBOJIUTH NPUMEPHI BKJIAJa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE MTPOLIECCOB OKPYKAIOIEro MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 10 (PU3UKE B MOBCEAHEBHON JKU3HU ISl 00ecTieueHus
0e30macHOCTH NpU OOpaIlleHuu ¢ IpubopaMy U TEXHUYECKMMHU YCTPOMCTBaMH, Ul COXPaHEHMS
3JI0POBbsI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 MOBEIEHUS B OKPYXKAIOLIEH cpelie;

paboTaTh B IpylIe ¢ BHIMOJIHEHHUEM PAa3JIMYHBIX COLUAIBHBIX POJIEH, MIaHuPOBaTh paboTy
IpyNNbl, palMOHANIBHO paclpedensiTh O00s3aHHOCTH U  IUIAHUPOBATh  JESITENBHOCTH B
HECTaHJApPTHBIX CHUTyalUsAX, aJE€KBaTHO OLICHUBATh BKJIAJ KaXJIOr0 U3 YYaCTHUKOB TPYIIIBI B
peleHre paccMaTpuBaeMoi POOIIEMBI.

K xonmy obyuenus B 11 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb c(hOPMUPOBAHHOCTH Yy OOYUAIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpHUMEpax pojb U MecTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOW KapTHHBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHHWKM M TEXHOJOTHM, B IPAKTUYECKON
JesTeIbHOCTH JIIOJIeH, IEJIOCTHOCTh U €UHCTBO (PU3MUECKON KapTUHBI MUPA;

YUNTHIBaTh TIPAHULBI TPUMEHEHHUS M3YYEHHBIX (QPU3UUYECKHX MOJIENeH: TOYEeUHBIN
JIIEKTPUYECKUN 3apsifl, JIy4d CBETa, TOYCUHbIA UCTOYHUK CBETA, AAEPHAs MOJEIb aTOMa, HYKJIIOHHAs
MO/I€JIb aTOMHOT'O Siipa MPH pelieHNH (PU3NYECKUX 3a/1ad;

pacrio3HaBaTh (U3MYECKHUE SBJICHUS (IPOIECcChl) U OOBSCHATH MX Ha OCHOBE 3aKOHOB
IEKTPOAVHAMUKNA M KBAaHTOBOM (HM3UKHU: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JCUCTBUSA TOKA, B3aUMOJCUCTBUE MAarHUTOB, JJIEKTPOMATrHUTHAs
WHIYKIWS, JEHCTBUE MATrHUTHOTO IIOJIA Ha IPOBOJAHMK C TOKOM M JBIKYLIMICS 3apsn,



3JIEKTPOMArHUTHBIE KOJEOAaHUsI M BOJIHBI, MPSIMOJIMHEHHOE PacHpOCTPaHEHUE CBETA, OTPa)KEHHUE,
npejgoMiIeHue, uHTepdepeHuus, Iupakuus ¢ [OJsApU3allusg CBETa, JUCHEpCUsl CBETa,
doroanekrpudeckuii 3dhdexr (hotodrdhdexr), cBeToBOe naBlIeHNE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, ECTECTBEHHAsI U UCKYCCTBEHHAs PAJUOAKTUBHOCTD;

ONMCHIBaTh W3YUEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
JIEKTPUUYECKYIO MPOBOAMMOCTb PA3IMUYHBIX CpPEA) U 3JIEKTPOMArHUTHBIC SIBJIEHHS (IIPOLECCHI),
UCTONB3ys (U3UYECKUE BEIMYUHBI: OJCKTPUUYECKUN 3aps], CHJIA TOKa, OJIEKTPUYECKOE
HanpsDKeHUe, JIEKTPUYECKOE COIPOTHUBICHHE, PA3HOCTh MOTEHLUANIOB, 3JIEKTPOJBHKYILAS CHIIA,
paboTta TOKa, MHAYKIMS MarHUTHOTO Tmojisi, cwia Awmmepa, cuia JlopeHna, HWHIYKTUBHOCTb
KaTyLIKH, 3HEPrusl 3JEKTPUYECKOr0 U MArHUTHOrO IOJIeH, MepHoA M 4YacToTa KoyieOaHui B
KoJIe0aTenbHOM KOHTYpE, 3apsili M CHJIa TOKa B MPOIECCE TAPMOHMYECKHX 3JIEKTPOMArHUTHBIX
Kosie0aHul, (POKYCHOE pacCTOSIHUE M ONTHYECKas CWila JIMH3bI, [pPU ONHUCAHMM IPABUIBHO
TPAaKTOBaTh (PU3NYECKUN CMBICI MCIIOJBb3YEMbBIX BEJIMYHMH, UX 0003HAYCHUS U €JMHULIBI, YKA3bIBATh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUUYMHY C APYTUMH BETHUYUHAMU;

ONMCHIBaTh HM3YyYEHHBbIE KBAHTOBBIE SBJIEHUS U MPOLECCHI, HCIOJIB3YsA (U3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBETA, SHEPTHs U UMITYJIbC
¢doroHa, mEpuON TOIypacmaaa, SHEPTUs CBSA3M AaTOMHBIX SJEp, MPH ONHCAHWUU IPABUIIBHO
TPAaKTOBaTh (PU3UUECKUN CMBICI MCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €MHUIIb], YKa3bIBATh
(dbopMyIbI, CBS3BIBAIONINE JAHHYIO (DM3UYECKYIO BEIHYMHY C APYTHMH BEIHMYMHAMH, BBIUYUCIISATH
3Ha4YeHHe PU3NUECKON BETUUUHBI;

aHAM3UPOBaTh (PU3MYECKHE NPOIECCHl U SIBICHUS, UCHOIB3Yysd (U3NYECKHE 3aKOHBI U
IPUHIUIBL: 3aKOH OMa, 3aKOHBI [I0CIIEI0BATENBHOTO U NapaljIeIbHOTO COeIMHEHHSI IIPOBOAHUKOB,
3akoH  Jxoyns—JleHna, 3aKOH QJIEKTPOMarHUTHOW MHAYKLIMH, 3aKOH HPSIMOJIMHEMHOIO
pacrpoCTpaHEHHsI CBETA, 3aKOHbI OTPAKEHUS CBETA, 3aKOHbI IPEIOMIIEHUS CBETa, ypaBHEHHE
OliHmTeHa Uit poTo3ddexTa, 3aK0OH COXpaHEHUS] SHEPTUU, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH
COXPAHEHHUS EKTPUUYECKOTO 3apsA/ia, 3aKOH COXPaHEHUsI MaCCOBOTO YMcIIa, TOCTYNaThl bopa, 3akoH
paZMOaKTUBHOIO pacmnajna, MpU ATOM paznyarh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BbIPAXKEHUE U YCIOBUSA (TPaHUIIbl, 00JIACTH) IPUMEHUMOCTH;

OTpEe/eNATh HaIlpaBJI€HUE BEKTOpa HMHAYKIMU MAarHUTHOTO IOJS NMPOBOJHUKA C TOKOM,
cuiiel Amnepa u cuiiel Jlopenua;

CTPOUTH U OIUCHIBATh N300pakeHNE, CO3/1aBaEMO€E TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIEPUMEHTHI 110 HCCIEAOBAHUIO (DU3MYECKUX SIBIEHUH M IPOLECCOB C
HCIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHMI: MpHU 3TOM (GOPMYIHpPOBaTh MpodieMy/3agady
U TUNOTe3y Y4eOHOro 3KCIIepUMEHTa, cOOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000pyI0BaHUS,
MIPOBOJMTH ONBIT U (OPMYIUPOBATH BHIBOIBI;

OCYILIECTBIISATh MpPSIMbIE W KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIUYMH, IPH 3TOM
BbIOMpATh ONTHUMAJIbHBIM CHOCOO W3MEpeHUss M UCIOJIb30BaTh M3BECTHBIE METOJAbI OLEHKU
MIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEJIMYHH C HCIOIb30BAaHUEM MPSMBIX U3MEpPEHUM:
IpU 3TOM KOHCTPYHUPOBaTh YCTaHOBKY, (PUKCHUpPOBATh pe3yJbTaThl IOJYYEHHOW 3aBHCUMOCTH
(bu3NYecCKUX BEJIMYMH B BHUJI€ TaOIUI U TPaQUKOB, 1e1aTh BHIBOJIBI 110 pe3yJIbTaTaM HUCCIIEeI0OBaHUS;

coOmoaTh MpaBuia O€30MacHOro Tpyla INpPU TNPOBEICHUM HCCIEIOBAaHMA B pPaMKax
y4eOHOro  SKCIEepUMEHTa, Y4eOHO-HCCIEeAOBATEIbCKOM M  MPOEKTHOW  JEATENBHOCTH  C
MCIOJIb30BAHUEM U3MEPHUTENbHBIX YCTPOMCTB U 1TaOOpaTOpHOro 000pyJOBAHUS;

pemiate pacu€THble 3aJadd C SIBHO 3a/JlaHHOM (U3NYECKOM MOJENbI0, HCIONIb3Ys
¢u3nyeckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHajHM3a YCIIOBHS 3aJaud BBIOMpPATh (PU3HUECKYIO
MO/I€JIb, BBIJEIATh (PU3MUECKUE BETMUUHBI U (POPMYJIIbI, HEOOXOIUMBIE 171 €€ pEelIeHNUs, IPOBOJUTH
pacy€Thl U OLIEHUBATh PEATLHOCTH MOIYUYEHHOTO 3HAUeHUS (PU3HUUECKON BETMYMHBI;

pelaTh KaueCTBEHHbIE 3a/laud: BBICTPAMBATh JIOTMUECKH HENPOTUBOPEUUBYIO LIEMOUKY
paccyXJIeHH ¢ ONOpOl Ha N3YUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS,



UCIIOJIb30BaTh MPH PEIICHUU YUEOHBIX 3a/1a4 COBPEMEHHBIE MH()OPMAIIMOHHBIE TEXHOJIOTUI
JUIA TIOMCKA, CTPYKTYpUPOBAaHHUSA, HHTEPHPETAUUU U TPEICTaBICHUS Y4eOHOH M HaAy4HO-
MOMYJISIPHON MH(OPMAINK, MOTYYEHHON M3 pa3IMYHBIX UCTOYHHMKOB, KPUTUYECKH aHAIU3UPOBATH
MoJIy4aeMyro HH(POPMAIHIO;

OOBSICHATH MPUHIUIBI ICHCTBHS MaIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iuyaTh
yCIIOBUS UX 0€30IaCHOT0 UCIIOJIH30BAaHUS B TIOBCETHEBHOM JKU3HU;

NPUBOIUTH TIPUMEPHI BKJIAJa POCCHUCKUX M 3apyOEkKHBIX YUEHBIX-(U3HKOB B pPa3BUTHE
HayKH, B 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIl;

UCTIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEHEBHOM KU3HU 11 00ECTICUeHHS
0€30MacHOCTH IMPH OOpalleHuH ¢ MprUOOpaMu U TEXHUYECKHUMH YCTPOICTBaMH, Ui COXpPaHEHHS
3JI0POBBSI U COOJIIOJICHHUS HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOLIEH cpere;

paboTaTh B IpyIe C BBIMOJIHEHUEM PAa3IMUHBIX COLIMATIBHBIX POJICH, IUIAHUPOBATh PabOTy
IpyHnbl, palMOHANIBHO paclpedeisiTh O00S3aHHOCTH U IUIAHUPOBATh  JESTEIBHOCTh B
HECTaHJApPTHBIX CHUTyalUsAX, aJ€KBATHO OIIEHMBATh BKJIAJ KaXJOr0 U3 YYAaCTHUKOB TPYIIIbI B
peleHne paccMaTpuBaeMOi POOITIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

KouaunyecTBo 4acoB DJIeKTPOHHbIE
o (uudpossbie)
Nen/m  HaumeHoBaHue pa3iesioB U TeM MPOrpPaMMbl Beero Kontpoabubie IIpakruuyeckue 0BpasoBaTEbHbIE
padoThI padoThI pecypebi
Pazgen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
1.1 ®u3rKa U METOIbl HAYYHOTO MMO3HAHUS 2 h ttpS]'S/;drgHeP(Ij(;f)K?uI/_g(f)ﬁb £79
Utoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmorexa [IOK
21 Kunemaruia > https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
22 Huraniia ! . https://m.edso0.ru/7f41bf72
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 h ttpsﬁ?rgnepa(;f)??u]/_g?ﬁb 79
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOpUU 9 1 h ttpsﬁ?rgnepa(;f)??u]/_g?ﬁb 79
bubnuoreka [IOK
3.2 OCHOBBI TEPMOMHAMHKH 10 . https://m.edsoo.ru%f41bf72
33 ArperatHble cocTosiHU BemecTa. Pa3oBbie 5 bubnnoreka [JOK
' MIEePEXO0/IbI https://m.edsoo.ru/7f41bf72
Hroro no pasneny 24
Paznen 4. JIEKTPOJAMHAMUKA
41 DneKTpocTaThKa 10 1 1 bubmorexa HOK

https://m.edsoo.ru/7f41bf72
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4.2

OBILIEE KOJIMYECTBO YACOB I10 TPOTPAMME

[TocTosHHBIN 25eKTpUUYECKU TOK. TOKH B
pa3IMYHBIX Cpeaax

Hroro no pasneny
PesepBHOE Bpems

12
22

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
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11 KJIACC

KosaunyecTBOo 4acoB DJIeKTPOHHbBIE
o (uudpossbre)
Nen/m  HaumeHOoBaHHe Pa3/1eJiOB U Te€M NMPOTrPaMMbI Beero KOHTpﬁO.}ILHLIe HpaKTﬁl/I‘leCKI/Ie 0BpasoBaTEbHbIE
padoThI padoThI pecypesI
Paznen 1. JIEKTPOANHAMUKA
bubmuoreka [JOK
1.1 MarnuTHOE 1moJjie. DIeKTPOMarHuTHAs HHTYKIIHS 11 1 2 https://m.edsoo.ru/7f41¢97¢
Htoro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHbBI
bu6mmorexa [IOK
2.1 MexaHu4eCcKUe U 3IEKTPOMATrHUTHBIE KOJIeOaHMst 9 1 https://m.eds00.ru/7f41c97¢
bubmuorexa [JOK
2.2 MexaHU4YeCKHE U AJICKTPOMArHUTHBIC BOJTHBI 5 1 hitps://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
2.3 Onmika 10 3 https://m.edsoo0.ru/7f41c97c
Hroro no paszneny 24
Pa3znen 3. OCHOBbBI CHEIIHAJILHOﬁ TEOPUU OTHOCUTEJIBHOCTH
3.1 OcHOBBI CHIEIMANIbHOM TEOPUH OTHOCUTEIBHOCTH 4 1 bubmorexa [IOK
' https://m.edsoo0.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DIEeMEHTHI KBAHTOBOW ONTUKH 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpocnue atoma 4 1 https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4.3 ATOMHOE A71pO S 1 1 https://m.edso0.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU
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bu6mmoreka [IOK

5.1 DeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 1 https://m.eds0o.ru/7f41c97¢

Hroro no pazneny 7
Pazaen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubmumoreka [IOK

oL Obodmaomee norToperne 4 https://m.edsoo.ru%f41097c
Wroro no pazneny 4
PesepBHOE Bpemst 3

OBUHIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 68 S)
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