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«DPU3UKA»

10-11 KJIACC (BA3OBBIH YPOBEHD)

MNOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke 6a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIero
oOpaszoBaHus pa3paboTaHa Ha OCHOBE TMOJIOKEHUW M TpeOOBaHMI K pe3ysibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTesNbHOW Mporpammbl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm denepanbHoil padodeil mporpaMMbl BOCHHTAHUS H
KOHLICTIIINY TIpernoaBanus ydeOHoro mpeamera «dusuka» B 00pa30oBaTEIbHBIX
OpraHu3aLusiIx Poccuiickon Oenepannu, peanru3yrommux OCHOBHBIE
o0pa3zoBaTeIbHbIC IPOTrPAMMBI.

Conepxanue mporpaMMbl 10 (u3uke HampaBieHo Ha (HOpPMUPOBAHUE
€CTEeCTBCHHO-HAyYHOW KapTUHBI MHpa obydaromumxcs 10-11 kimaccoB tmipu
oOydeHnH Ux Qu3rKe Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JAESITEIIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanmsim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKkKe YYUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXIPEIMETHBIX
cBs3el (PU3MKKM C €CTEeCTBEHHO-HAyYHBIMH Y4YEOHBIMU TIpeaMeTramMu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIC IENH M3Yy4eHUS (PU3UKU Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJIbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHEHIE,
MeTarpeMeTHbIe, TpeAMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma mo Gpu3uKe BKIIOYALT:

e IUJTAHUPYEMBIE PE3yJIbTAaThl OCBOCHUS Kypca GU3HKU HA OA30BOM YpPOBHE, B

TOM YHMCJIE PEeIMETHBIE Pe3yIbTaThI M0 TOJaM 00y4EHHUS;

e coaepxkaHue yueOHoro npenmera «dusukay no rogam o0ydeHusl.

du3rka Kak Hayka O HauOoyiee OOIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KadecTBe y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIaJ B CUCTEMY
3HaHU 00 oKpykaromieMm mupe. IKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmuii
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, MOCKOIBKY (DU3MYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3yYaeMbIX XHMHEH, OMOJIOTHEH,
dbu3mueckoii reorpadueri m actpoHomued. Mcmonap3oBaHWE H - aKTHBHOE
NpUMEHEeHUEe  (PU3NYECKUX 3HAHUW  ONpejesseT Xapakrep U pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTMH B cdepe HHEPreTHKU, TPaHCIOPTa, OCBOCHUS



KOCMOCa, IMOJIYYEHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMU CBOMCTBAMHM U JIPYTHUX.
N3yyenue (U3MKM BHOCUT OCHOBHOW BKJAJ B (POPMUPOBAHHE €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHpa OOydaroluxcs, B (OpPMHPOBAHUE YMEHHHN NPUMEHATH
HAy4YHbII METO]I MO3HAHUS [IPU BBINIOJHEHUH UMH YYE€OHBIX UCCIEAOBAHMIA.

B ocHOBy kypca ¢(usuku s ypoBHS CpeaHero ooOiero oOpa3oBaHUs
MOJIOKEH psAl HUAEH, KOTOpble MOXKHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MOCTPOECHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET Kak
BOMPOCHI KJIIACCUUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMuUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJie.

Hoes eymanumapuszayuu. BEE peanuzanus mpeanojiaraeT HCIOIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHeM OOIIECTBAa, a TaKkKEe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMH MPOOIeMaMH.

Hoess  npuknaonoti nanpaenennocmu. Kypc ¢Gu3ukm — mpenmnosaraet
3HAKOMCTBO C IIMPOKHM KPYIrOM TEXHHUUYECKHUX U TEXHOJOTHYECKUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHMKH M TEXHOJOTHH, a Takke OO0CYXICHUS
po0OJIeM pallOHAIBHOTO MPUPOOTIOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CtepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCSA (U3UYECKHe Teopuu ((popMHUpoOBaHHE MPEICTABICHHUHA O
CTPYKTYpE MOCTPOECHUSI (PU3NYECKON TEOpUH, posin (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIIOB B  COBPEMEHHBIX IPEACTABICHUSAX O MPUPOAE, TPAHMIAX
IIPUMEHUMOCTH TEOPUH, I OIMCAaHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U
MIPOIIECCOB).

CucTeMHO-AESTENIbHOCTHBIN MOAX0 B Kypce (DU3MKU peanusyercs Mpexkie
BCEro 3a CYET OpPraHU3alUU 3KCIEPUMEHTAIBHOM AESATENBHOCTH OO0YYarOIINXCS.
Hns  6a3oBoro ypoBHS Kypca (U3MKH — 3TO HCIOJIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M J1AOOPaTOpHBIX pabdoT,
KOTOpBIE B Iporpamme mno ¢u3uke 0oObeIUHEHBI B OOLIMI CIUCOK YyYEHHYECKHX
NPaKTHUECKUX paboT. BoiaeneHue B yKa3aHHOM NepeyHe J1abopaTOpHBIX padorT,
INPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISAECTCA  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO MPOLECCAa HUCXOAS U3 OCOOEHHOCTEW IIJIAHUPOBAHUS M



ocHalleHus kaOunera ¢u3uku. Ilpu 3ToM oOecreuuBaeTcs OBIAICHUE
O0y4aIOUIUMHCS YMEHHUSIMH TMPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIETOBAHHS
3aBHCUMOCTEH (PU3MYECKHX BEJIMYMH W IIOCTAHOBKY OIIBITOB IO TPOBEpPKE
MPEI0KEHHBIX THIIOTE3.

Bonbmioe BHHMaHWE yAENSETCS PEUICHUIO PACYETHBIX W KAadeCTBEHHBIX
3agad. [lpu 3TOM 17151 pacu€THBIX 3a7a4d MPUOPUTETOM SIBISIOTCS 3a7aud C SBHO
3aJjaHHON (PU3MUECKO MOIETIbIO, TIO3BOJISIONINE TIPUMEHSATh N3YUCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jena Kypca, TaK U MHTETPUPYs 3HAHUS W3
pa3HBIX pasnesoB. JJig KaueCTBEHHBIX 3a/lad MPUOPUTETOM SIBISIFOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAHUSI (PU3NYECKUX SBICHUH M TPOIECCOB B OKpYKaOIIEH
KHU3HU, TpeOyromue BbIOOpa (QHU3MYECKOW MOJENU IS CUTyalldd MPAKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOeCleYeHnt0 y4eOHOro mporecca 0a30BBI ypOBEHb Kypca
¢bu3MKHM HA YPOBHE CPEIHETO 00IIero o0pa3oBaHusl JOJKEH U3y4aThCsl B YCIOBUSIX
NPEeIMETHOTO KaOWHeTa (U3WKHA WM B YCIOBUSX WHTETPHUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOwHeTe (QU3UKH TOJDKHO OBIThH
HEeoOXoauMoe J1labopaTopHOe OO0OpYJOBAHME JUISl BBINOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3MKe YYEHHYECKUX MPAKTUYECKUX PabOT U JEMOHCTPAIMOHHOE
obopy1oBaHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBUHM C
OPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  00O€CleurMBaeT MOCTaHOBKY
NEPEUNCICHHBIX B TMporpamMmMe Mo (U3MKE KIIYEBBIX JIEMOHCTpAlUi st
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHMPUYECKUX H
(byHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGoparopHoe 00OpyaOoBaHWE ISl YYEHHUYECKHX TMPAKTHYECKHX pPadboT
dopMupyetcsi B BUe TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBAETCA B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOyuarommuxcs. TeMmMaTHuyeckue KOMILJICKTHI
JabopaTopHOro 00OpYAOBaHUS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BUJIE ITU(POBBIX TaOOpaTOPHUH.

OCHOBHBIMH LIETSIMU U3Yy4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SBISIIOTCS:

e (dopMHpOBaHHE HHTEpeca U CTpEeMJICHHA OOydYaloUIMXCsi K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pPa3BUTHE MPEICTABICHUNA O HAYYHOM METOJIe MO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOLIEHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (GOpMHpOBaHHWE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yiabTaTa H3yueHUs
OCHOB CTPOCHHMSI MaTepuu U (HyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;



GopMupoBaHUE YMEHHH OOBACHATH SIBICHHS C HUCIHOJb30BAaHUEM
(U3HUECKUX 3HAHUM U HAYYHBIX JOKa3aTEIbCTB;

(opMHUpOBaHUE NPEICTABICHUNA O PONM (PU3MKU JJI1 Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTikeHne »THX Ieneld o0ecreynBaeTcs pEelIeHHeM CIEIYIOMUX 3a7ad B
mpoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CpeTHETO 00Iero o0pa3oBaHus:

npuoOpeTeHue CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAsI MEXaHUKY,
MOJICKYJSIDHYIO  (UBHKY, DJJIEKTPOJAMHAMUKY, KBAaHTOBYIO (U3UKY U
AJIIEMEHTBI acTPOPU3UKH;

dbopMupoBaHue yMEHUM TNPUMEHSATH TEOPETUUYECKUE 3HAHUS  JUIS
0o0bsiICHEHUsS (PU3MYECKUX SBJICHUM B TMPUPOAEC U ISl TPUHSATHUS
MPaKTUUECKUX PEIICHUI B TIOBCEIHEBHOM KU3HU,

OCBOCHHE CIOCOOOB pEIICHHsS pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usznuecko MoneNbo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3ganue Gu3NUeCcKOl MOJCIH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;
NMOHUMaHUE (PUBMUYECKUX OCHOB WM TPUHIIMIIOB JCHCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIQICHUE METOJAMHU CaMOCTOSITEILHOTO IIJIAHUPOBAHUS U MPOBEICHUS
bu3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(opMaIuu,
ONpEIENICHNs JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JJaHHUE€ YCJIOBUW MJI pPa3BUTHS YMEHUM MPOEKTHO-HCCIEN0BATENBCKOM,
TBOPYECKOM JESATEIbHOCTH.

Ha wusyuenune ¢usuku (0a30BbIi YpOBEHBH) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 xnacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemseiii B mporpamMme Mo (¢HU3UKE TMepeyeHb Ja0OpaTOPHBIX W
MPAKTUYECKUX paboOT SBIACTCS PEKOMEHJOBAaHHBIM, YYHUTENb JellaeT BHIOOD
MpoOBeNeHUs JTa0OPATOPHBIX PAbOT M OMBITOB € YYETOM HMHIWBHIYATbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA

10 KJIACC
Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA

®usuka — Hayka o npupozae. HaydHble MeTObl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B IMPOLIECCE IIO03HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SIBICHUN M MpoleccoB. HayuHble THmoTe3bl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnanoroBeile U UU(POBBIE HM3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmxeHHE. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JIBUKECHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOEKIHUH HA OCHU CHUCTEMBbI KOOPJIMHAT.
CiioxeHue nepeMenieHui U CI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NyTH U TEpEeMEIICHUs
MaTepUabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonmueitHoe  nBwkeHue. [I[BUKEHHME  MaTrepualibHOM  TOYKH 1O
OKPY’KHOCTH C IMOCTOSTHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopoctsk. [lepron u wacrora obpamienus. LleHTpocTpeMuTenbHOE yCKOPEHUE.

TexHu4yeckne YCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIHIOMETP,
JIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIC TIEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMs KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBMKEHUS.

[Ipeobpa3oBaHue IBMKCHUM C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Teq B BO3AyXE U B PA3PEKECHHOM POCTPAHCTBE.

Habnronenue aBmwkeHUsl Tenla, OpPOIICHHOTO TMOJA yrioM K TOPU3OHTY U
FOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaICHUS.



Hamnpaiienre CKOpoCTH IpU ABUKEHNUHU 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydeHne HEpaBHOMEPHOTO JBWKEHHUS C LEIBI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY IIYyTAMH, IPOWIECHHBIMM TEJIOM 32
[IOCJIE0OBATENbHBIE PABHBIE IIPOMEXKYTKM BPEMEHM IIPU PaBHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue aBmxeHus Tena, OpOIIeHHOT0 TOPU30HTANIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBeii  3axkoH  HproroHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
IU1s1 MaTepuanbHOi Touku. Tpetuil 3akoH HproToHa 111 MaTepUalbHbIX TOYEK.

3akoH BcemupHOro Ttirorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoiakkeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT Cuibl OTHOCUTENIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE Macc B3aUMOJCHCTBYIOIIMX TEI.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOMIUX B MPYXKHUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMalnH.



HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3axkonvl coxpanenus 6 mexaHuke

NMnynbe MatepuanbHOM TOUKHM (Tesia), CHUCTEMbl MaTEpUAIbHBIX TOYEK.
NMnynbC cuiabl M U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeaktnBHOEC NBUXEHUE.

Pa6ora cuiabl. MOIITHOCTD CHUIHL.

Kunernueckass sHeprusi mMarepualbHOW Touku. Teopema 00 H3MEHEHUU
KMHETUYECKON SHEPTUH.

[ToTenunanbHas DHEPIHUS. [ToTeHnnanbHast SHEPTUs yIpyro
nehopMUpoBaHHONW  TpYyKuUHbL.  [loTeHIManbHass dSHeprust Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

[ToreHumnanbHbBIE u HETMOTCHIIMAJIbHBIC CHJIBI. Cas13b paboThI
HEMOTEHIIMAJIBHBIX CHJI C WM3MEHCHHUEM MEXaHWYECKOW JIHEPTUM CHUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUM.

Yupyrue v Heynpyrue CTOIKHOBEHUS.

TeXHUYEeCKHEe YCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: BOIOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITyJIbCa.

PeakTuBHOE NBUKEHHE.

[Tepexo MOTEHIMAIBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydenne aOCOMIOTHO HEYNMPYTroro yjaapa ¢ IMOMOIIBI0 JIByX OJMHAKOBBIX
HUTSHBIX MAsATHUKOB.

HccnenoBanue cBs3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHHUYECKOW IHEPTHUH
TeJIa Ha PUMEPE PACTHKEHUST PE3UHOBOIO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3HUKa U1 TEPMOANHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKCHHUS W
B3aUMO/JICMCTBUS YaCTHI] BellecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl Mosiekyi. KonmraectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.

Mopgens upeanbHOro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOPHH HACATBLHOrO Taza. AOCOIOTHas TeMIlepaTypa Kak mepa
CpeIHEH KWUHETHUYECKOW DSHEPruy TEIUIOBOrO JABMKEHHS dacTtull rasa. [llkana



temneparyp KensBuna. ['azoBbie 3akoHbBI. YpaBHeHue MenaeneeBa—Knanernpona.
3akoH [laneTroHa. M30mponeccsl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BellecTBa. ['paduueckoe mpencTaBIeHUE H3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOHWCTBA W TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HlTepHa.

OnbITHI, JIOKA3bIBAIOIIINE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs PUPOAY AABJICHUS ra3a HA CTEHKH COCY/Ia.

OnbIThl, WITIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI HMJEAIIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuueckass cuctemMa. BHYTpeHHsII SHEPrUs TEPMOJUHAMUYECKOU
CUCTEMBI U crioco0bl e€ u3meHeHus. KonmudyecTBo TermnoTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3IyUYEHUE. Y IeIbHasA TEIJIOEMKOCTh BEILECTBA.
KosmmuecTBO TEIIOTHI IpU TETUIONEPENAYE.

[Tonsitue 06 aamabatHoMm miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOIAMHAMUKH K wm3ompolieccaM. [ 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTumMocTs mpo1ieccoB B MPUPO/IE.

TermoBele  MammHbl.  [IpuHOMIIBIL  JEWCTBUSA — TEIUIOBBIX — MAIIHWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nerictBus TeroBod MammHbL [lukn KapHo u ero xoad@uImeHT Mojae3HOro
JNENUCTBHSI. DKOJOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHnuecknue yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb
BHYTPEHHETO CrOpaHus, ObITOBOUN XOJI0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu



W3MmeHeHre BHYTpPEHHEW 3HEpruu Tela MpPH COBEPLIEHUH pPadOThI: BBUIET
npoOKH U3 OYTBUIKM TOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIEpaTypbl) Tejla MpH TeIuionepeaye.

OnpiT mo anuabaTHOMY paCUIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHUsl, PpEaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenpbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEINIbHAS BIIAXKHOCTh BO31yxa. HacwlllleHHBI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaIu3anus. Y nenpHas Teriora miasnenus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MAaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Ilemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUU.

CriocoObl u3MepeHus BIa>KHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JlemoHCTpanus KpUCTAIIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoamHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpuzauusi Ted. OJEeKTpudyeckuil 3apsia. JlBa BuAa AIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AJEKTPUYECKOTO 3apsiaa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHblid 3JIEKTPUUECKUI 3apsi.
Onektpuueckoe 1mone. Hampsok€HHOCTh  3nekTpuyeckoro mnons.  [Ipunnun
CYHEPIIO3ULUH BJIEKTPUUYECKUX MOJIeH. JIMHMM HANpsKEHHOCTH AIEKTPUYECKOTO
TOJISL.



Pabora cun  snekrpoctatuueckoro  moisg.  llotenmuman.  PasHocTb
NOTeHIMANoB. [IpOBONHMKM W JOUIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlusnekTpuyeckas NPOHULAEMOCTbD.

DnekTpoEMKOCTh. KoHaeHcaTop. DIEeKTPOEMKOCTh IIOCKOT0 KOHAEHCATOPA.
DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHuyeckue yYCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOP, KONMPOBAJIbHBIN anIapar, CTpPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMPEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh JJICKTPOEMKOCTH TUIOCKOTO KOHJEHCAaTopa OT IUIONIAad
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuueckuit mok. Toku é paznuunplx cpedax

DNEeKTpUYECKUd TOK. YCIOBUS CYLIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenue. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[locnenoBaTenpHOE, TapaILIEIbHOE, CMEILIAHHOE COEIUHEHHE MPOBOJHUKOB.

Pabora anmekTpudeckoro Toka. 3akoH Jlxoymsa—Jlenna. MomiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa nJ1s OJHOM (3aMKHYTOM) 3nekTpudeckoit nenu. KopoTkoe 3aMbIkaHUeE.

DONEeKTpOHHAsi  MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYeCKUid TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpaXx M  paciiiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOIMALIUS. DIEKTPOIN3.

DJIEKTpUYECKU TOK B Ta3zax. CamMOCTOATENbHBIH M HECAMOCTOSTEIbHBIN
pazpsaa. Momuus. [Ltazma.



TexHuueckre yCTpOMCTBA M MPAKTHUUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIMPOTHUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TJIOIA/IA TTOTIEPEYHOTO CEUEHUS U MaTepuaa.

CwmerianHoe coeIMHEHNE MMPOBOTHUKOB.

[IpsMmoe wu3MepeHue dIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH THO/IA.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpOoaBIKYIIEH CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COTPOTHUBIICHHUSI.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHa B 10 Kilacce OCYIIECTBISIETCS C
y4€TOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, runores3a, (u3MYecKass BEIUYMHA, 3aKOH,
Teopusl, HaOIMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEh, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecus: Mmexanndeckoe NBW)KCHUE B KUBOHW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIlleCTBa, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TeN, KUAKOCTEU U
ra3oB, J3JIEKTPUUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs HUCCOLMALIMS,
rajibBaHUKa.

T'eoepaghus: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETp, TEPMOMETP.



Texnonoeus: npeoOpa3oBaHUE ABMKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEeHMS B TEXHUKE, MOJAIIWITHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTU€), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTHH
MIOJIyYEHNsI COBPEMEHHBIX MAaTE€pUajOB, B TOM YHCIE€ HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHBIE npuOopHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KUIIACC
Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMazHUmMHAAL UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJiIeH. JIMHMM MarHUTHOW WHAYKUMW. KapThHa JTWHUM MarHUTHOW
WHJIYKIIUY TOJIs TOCTOSTHHBIX MAarHUTOB.

MarautHoe TI0J€ TPOBOJHMKA C TOkOoM. KapTuHa IHMHUNH HHAYKIUH
MarHMUTHOTO TMOJISI JUIMHHOTO TPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTeaa. BzauMmoaelicTtBue mpoBOAHUKOB C
TOKOM.

Cuiia AMmnepa, €€ MOy b U HallpaBJICHHUE.

Cuia Jlopenua, €€ MoJlyJb U HanpaBlieHHE. [|BUKEHHE 3apsyKEHHOW YaCTUIIbI
B OJIHOPOJTHOM MarHuTHOM moiie. PaGota cuiel JlopeHia.

SlBneHue 3IIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BekTOpa MarHUTHOM
UHIAYKUAW. OJEKTPOABMIKYIIAs CHJIa HMHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapanes.

BuxpeBoe nanekTpuyeckoe moisie. DIEKTPOJABIKYIIAs Cujla HUHIYKIUU B
IIPOBOJIHUKE, TBUKYIIEMCS MOCTYIATEIbHO B OJJHOPOJJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHnuecknue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnsIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOIO Ty4YKa MArHUTHBIM TOJIEM.

JIvHUM MHAYKIMYA MarHUuTHOTO TTOJIS.



B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHTYKIIVH.

ITpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABWKYIIEH CHJIBI UHAYKIUU OT CKOPOCTH WU3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBiIeHNE CaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3y4yeHrne MarHuTHOIO 101 KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABICHUS 2JIEKTPOMArHUTHON MHIYKIUU.

Pasnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbLE KOJ1e0AHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHHWYECKHE  KoseOaHMUs.
IMapmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u ($asza kosieOaHUM.
[IpyXvHHBIM MasATHUK. MareMaTU4eCKU MasTHUK. YpPaBHEHHE TapMOHHYECKHUX
kosieOanuii. [IpeBpalenrie sHeprun nMpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHbIE KOjJeOaHHsS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMU KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPTUU B UJEATHHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxarouux KoyieOaHUsIX. BbIHYXK/IEHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHy X /I€HHbBIE AIE€KTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKA H
HaIPsSKEHUS.

Tpanchopmarop. [IponsBoacTBoO, mepeaada U MOTPEOSICHUE SICKTPUIESCKOM
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckne yCTPOMCTBA M MPAKTHYECKOE ITPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU IEKTPOIEepeIay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoieOaTeTbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTU4eCKUM MasiTHUK).

Hab6monenne 3aTyxaronmx KoiaeOaHu.

UccnenoBanue CBOMCTB BHIHYKJEHHbBIX KOJICOAHUH.

Habnronenue pe3oHanca.

CBOOOHBIE NIEKTPOMArHUTHBIE KOJIEOaHUSI.



OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIIPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pesonanc mnpm mocnenoBaTENbHOM —COEAMHEHWM PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens IMHUY 3JIEKTPONEPEIAUN.

Vuenuueckuii skcnepumenm, nabopamoprsie pabomel

HccnenoBanue 3aBUCUMOCTU MEPUOAA MalbIX KoleOaHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBaHne NEPEMEHHOTO TOKa B LENM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbBLE 60IHbL

MexaHnueckue BOJIHBL, yclIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHuss M JyiMHa BoOJIHBL. [lomepeyHble W NOPOJOJIBHBIE BOJIHBIL.
Nutepdepennus u qudpakims MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHUS JIEKTPOMATrHUTHBIX BOJIH.
Bsaumnas opuenrtanus Bekropos E, B, V B anexkrpomaruutHoii BonHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MpEIOMIICHUE, MOJsSpU3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TEIEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas [MArHOCTHMKA B TEXHHKE W MEIHUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U NMPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KOJIeOaHMI.

UccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX BOJIH: OTpa)KeHUE,
MpeIOMJICHUE, TTOISpU3aIus, U pakius, HHTEpPEpeHITHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. IIpsMonuHENHOE pacHpOCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIydu cBera. TouedHbI HICTOYHHK CBETA.



OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHHus cBeTa. [locTtpoeHue n3oOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenenbHblii yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{Ber.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHME M ONTHYecKas cujla TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHHil B
coOuparoumx U paccenBarouux jduH3zax. Gopmyna TOHKOW JHMH3BL. YBEIUYEHHE,
JaBAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTtepdepenumss cBera. KorepeHTHble HCTOYHUKH.
YcnoBuss HaOmMOIEHUS MAaKCUMYMOB M MHUHHUMYMOB B HHTep(EpPEHIIMOHHON
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

HNudpakmus cBera. Judpakuronnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Ilemoncmpayuu

[IpssMONMHEWHOE pacIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTuueckue mpruodopkI.

[TomHOE BHYTpEHHEE OTpaxkeHue. Moiesib CBETOBOIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKONa.

Ha6monenne naTepdepeHnm cBeTa.

Hab6monenne nudpakiu ceera.

HaGmonenne nucnepcuu cBera.

Ilonmy4yeHune ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune nokasarens NpeoMIICHUS CTEKJIA.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Hab6monenne nucnepcuu cBera.

Pa3z[e.11 6. OcHOBBI CHeIII/IaJILHOﬁ TCOPUHU OTHOCHUTCJIBHOCTH



['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAIBHOW TEOPUM OTHOCHUTEIIBHOCTU: HMHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe€, NPUHIUI OTHOCUTEIBHOCTH DUHIITEHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMENJICHHE BPEMEHU M COKPAILCHHE
JUJTAHBI.

DHEPrusi U UMNYJIbC PENSITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C JHEPrUEN U UMITYJIBCOM PEIITUBUCTCKOW YaCTHLIBI. DHEPIrus
MTOKOS.

Pasznen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. ®opmyna [lnanka cBs3u sHEpPruu (POTOHA C €T0 YACTOTOU. DHEPrus
U UMIyJbC (HOTOHA.
OtkpeiTue u uccienaoBanue gorodrddexra. OnbiTel A. I'. CroneToBa. 3akoHBI
dotoaddexra. YpaBHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuiia

doTorddexra.

JlaBnenue ceeta. OnbiTel I1. H. JleGenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHuueckre ycTpoicTBA W MPAKTUYECKOE TMpUMEHEHHe: (POTOIEMEHT,
doTonaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Nccnenoranne 3akoHOB BHelHero ¢hoTo3ddexra.

CBeToauon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHIIL.
[lmanerapnas moxaens aroma. Iloctynatel bopa. M3nyyeHume u morioiieHue
(GOTOHOB TpW Mepexojie aroMa C OJHOTO YPOBHS SHEPrUUM Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aToOMa BOJIOPO/IA.

BosHoBBIE cBOMicTBa yacTull. Bomubl ne bpoiuist. KopiycKyIisipHO-BOJIHOBOM
Iyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIM KOMIIbIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmonenne nuHeM4aTbiX CIEKTPOB U3TyUYCHHUS.

Jlazep.



Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

HaGmronenue nuHevaToro cuekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTkpsiThe
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedesneHUI0  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3aydeHUs.
BinsiHue paainoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeuTpoHa. Hykmonnas mopens sapa ['eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3Jy4eHHUE. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTMYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS U PETUCTPALIMN AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTagbHble B3auMoAeicTBus. EnuHCTBO hrsndeckoil KapTUHBI MUpa.

TexHuueckue yCTpOMCTBA U NMPAKTUYECKOE NPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxkcnepumenm, 1abopamopHvie pabomsi

HccnenoBanue TpekoB 9acTHIl (TI0 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3BéznmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIUMOE
JIBIDKCHHEC.

ConHeynas cucreMa.

Connne. ComHeuHasi akTUBHOCTh. McTounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETHMOCTE». 3BE31BI TJIABHOM IOCJIEHOBATCIILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IOCJIEI0BATEIbHOCTH. BHYTpeHHee CTpoeHue
3B&37. COBpeMEHHbIC MPEJCTABICHUS O MPOUCXOXKICHUN U 3Botonu CojHIa U
3BE311. DTaIbl )KU3HU 3BE3.

Mueunsiii Ilyte — nHama I'anaktuka. [lonoxxkenue w nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku u kBazapsl. UEpHBIE ABIPHI B AIpax
raJlaKTHK.



Bcenennas. Pacmiupenue Beenennoil. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus boisbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPUIOKEHUH JJI ONpEe/IeNICHUs MOJOXKEHUSI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBL.

HaGmonenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Ponsr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM U 3THYECKOU cdepax AesTENbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpA, POJib PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJACTABICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
bu3uYecKol KapTUHBI MUpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsA B 11 Kilacce ocyuiecTBIsIETCS ¢
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKH,
OMOJOTHH, XUMUH, TeoTpadUu U TEXHOJIOTUH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYE€HHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnoresza, (u3MUecKkas BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: peUIEHUE CHUCTEMbl YPaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKUUMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIMM, TpU3HAKA TMOA00USI TPEYroJbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIOCKUX (puryp u o6béma Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTellbHbIE
JNBW)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paaualyy Ha )KUBbIE OPTAaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTYpa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUSl KPUCTAJUIMYECKOM PpEIIETKH, CHEKTPaIbHbIN
aHaJn3.

leoepaghusi:  marHUTHBIE TIONMIOCA 3€MIIM, 3JIeKA MArHUTHBIX PV,
doTochEMKa 3eMHOM TOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHHI.

Texnonozua: JAHUM DIEKTpPONEpenad, TE€HEpaTop IMEPEMEHHOrO0 TOKa,
AJIEKTPOJBUTATENb, WHIYKLIHWOHHAS II€Yb, pajap, PaauoONpUEMHUK, TEIEBU30D,



anTeHHa, TenedoH, CBY-meub, NMpOEKLMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHas Oarapes.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHWS NPOI'PAMMBI MO
®U3UKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA30OBAHUA
OcBoenue yueOHOro mnpeamera «®du3ruka» Ha YpOBHE CpPEIHEro OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CICAYIOIIUX
JMYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIC PE3yJabTAaThl OCBOCHUS yueOHOro npeaMera «Pu3nKa JTOKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYyYaroImIMXCsl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHE KUZHEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IEATEIHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMHM 00YJaIOIIEeTOCsl KAaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTHUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTEIbHOM OpraHu3alluy;

YMEHUE B3aNMOJIECTBOBATh C COLUUAIBHBIMU MHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hopMHUPOBAaHHOCTH POCCUHCKOM IPaK1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOUIEHWE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEeTro (PU3NYECKON HAYKE;

5) Tpy10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbBIC )KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEZIE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
JEeSTENbHOCTh MHIUBUYAIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisiTh ILENU ACATECIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W IPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIIEICTBUI €S TEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSIX  PEAbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKUe 1eCTBUA .
BJIAJIETh HAYYHONW TEPMHUHOJIOTUEH, KIIHOUEBBIMU IOHSTHUAMU W METOJIaMU
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peIIeHHs 3aaad (U3NYECKOTO COJACP)KAaHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (U3WKEe B MPAKTHYECKYIO 001acTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOIO COAEp)KAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa HMH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIISITH OOIIIEHHE Ha YpOKaX PU3UKU U BO BHEYPOUHOU €S TEIBLHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MUCIIOIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poiu ¢ YYETOM MHEHUW Y4YaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TIaH BBIMOJTHEHUS MTPAKTUYECKON paboThl C YYETOM UMEIOLTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh e€ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyalldsM, BHOCHUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

UCIIOJIB30BaTh NMPUEMBI peuieKCUn JJisl OLIEHKH CUTYyallud, BIOOpa BEPHOIO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M AapPryMEHTHl JAPYTUX TMPHU aHAIU3E PE3yIbTaTOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAIBHBIN UHTEIIJICKT, MpeaIoaaraonmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOC
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHE JAEHUCTBOBATH MCXOHSl M3 CBOMX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX POJb U MECTO (U3UKU B (POpMUpOBaAHUHU
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHask TOYKa, MHEPIMaIbHAs CUCTeMa OTCuéTa, abCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJCHUE Tel, JBWKEHHE [0 OKPYXXKHOCTH, HWHEpIHUs,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUsS, KUIEHUE,
BJI&YKHOCTb BO3/1yXa, MOBBIIICHUE TABJICHUS T'a3a MPU €r0 HATPEBAHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IMEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO0 BEIUUYUHY C JIPYTUMHU
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(GU3MUECKYI0 BEIMUMHY C IPYTUMHU BETMYUHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
NpU OINKCAHWU TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMIIBL; 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHS BEILIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
bOpMyITHUPOBKY 3aKOHA, €r0 MAaTEMAaTHYE€CKOE BBIPA’KEHHE W YCIOBHUS (TpaHULIbI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHBIE U3MEPEHUSI (PUBHUUECKUX BEIUYUH, TPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYMPOBATH YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTro JKCIEpPUMEHTa, Yy4eOHO-HCCIETOBATEIbCKON W MPOEKTHOM
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BBIOMpATh (HU3MUECKYI0 MOJIEb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pelaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMOpOl Ha M3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpE/ICTaBIICHUS Y4eOHOW W HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJyYaeMyI0 HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCETHEBHOU >KU3HU
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYNNbl, pPAlNMOHAIBFHO pacHpeieNaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 KJjacce mnpeaMeTHbie pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTHUECKON NEATEITHHOCTH IOJEH, IETOCTHOCTh M EIUHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMArHWTHAs WHIYKIWS, JEWCTBUE MAarHUTHOTO TIONS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (horodrddekT), cCBeTOBOE NaBlieHHE, BOZHUKHOBEHHE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBJICHUS (TPOIECCHI), MCHONB3Ysd (U3UUYECKUE BEIUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJsi, cuia Awmrepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CHUJIa JIMH3BI, TPU OMHCAHWH TPABUIBHO TPAKTOBATH (HHU3MUCCKUUN
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HUCIOIB3Ys
(du3nuecKkre BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, MEPUO/] MOJypacaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3bIBAIOIINE JaHHYI0 (U3UMYECKYI0 BEIMYMHY C JIPYTUMH BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Ppuznueckue
3aKOHBl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIRHOIO U MapaJlIeIbHOTO
COCIMHEHUsI NPOBOAHUKOB, 3aKOH J[koyma—JleHla, 3aKOH BJIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 1151 PoTtorddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpaHECHUs
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUs] MAacCOBOTO 4ucia, mocTysarsl bopa,
3aKOH PaJMOaKTHUBHOIO pacmajia, Mpu dTOM pa3IndaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
PUMEHUMOCTH;

ONpeAesATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi MPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh M OMHUCHIBATh H300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3E€pPKaJIOM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IPU 3TOM
dopmynupoBath mpoOieMy/3ajady W TUNOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
TOM BBIOMPATH ONTHUMAJBHBIN CIOCOO HM3MEpPEHUs W HUCIOJIb30BaTh M3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNbTATHl MOJYYECHHON 3aBUCHUMOCTH (U3MYECKUX BEIMYUH B BHJE TAOIUI] H
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
JESTEHPHOCTH C WCIIONIH30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB W J1aOOPaTOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HEeoOXoIuMble NIl €€ pPEelleHUs, NPOBOAUTH PAacUYEThl M OLEHUBATH PEaJTbHOCTH
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY PpACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  PELIEHMH  y4yeOHbIX  3aJady  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUNBI JCHCTBUA MAalllUMH, NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTaThb B TIpyHIe C BBINOJIHEHUEM pa3JIMYHBIX COLUAIBHBIX pOJEil,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBaTHO OLICHUBATH
BKJIa/l K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEILIEHUE pacCMaTPUBAEMOM PO OIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC

No KoaunuyecTBo 4acoB
HanmeHnoBaHue pa3ae/ioB U TeM POrpaMMBbI

n/n Bcero

1.1 ®u3rKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2
Hroro no pazgeny 2
2.1 Kunemaruka )
2.2 Junamuka 7
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6
Wroro mo pazueny 18
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKON TEOPHU 9
3.2 OCHOBBI TEPMOAUHAMUKH 10
3.3 ArperatHble cocTosiHUS BellecTBa. Ma3oBble Mepexo ibl 5
Hroro mo pazgeny 24
4.1 DeKTpocTaTHKa 10
4.2 [TocTosiHHBIN 3NEeKTpUYECKUNA TOK. TOKM B pa3IMYHBIX Cpelax 12
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBHIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KJIACC

Ne HaumeHoBaHue pa3/iesioB M TeM NPOrPaMMbI Koausecrso uacos
n/n Bcero
1.1 MarunuTtHO€ 1oJie. DIEeKTPOMarHUuTHAas MHAYKIUS 11
Hroro no pazneny 11
2.1 MexaHnyeckue 1 3J€KTPOMarHUTHbIE KOJIEOaHUsI 9
2.2 MexaHnyecKkue 1 3JeKTPOMarHUTHbHIE BOJHBI 5
2.3 OnTHka 10
Hroro no pazgeny 24
3.1 OcCHOBBI cHEIMAIbHOM TEOPHUH OTHOCUTENBHOCTU 4
Hroro no pazneny 4
4.1 DNeMEeHTHl KBAHTOBOM OTITUKH 6
4.2 Ctpoenue atoma 4
4.3 ATOMHOE AP0 5
Hroro mo pazgeny 15
5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 7
Hroro no pazneny 7
6.1 O6o0matroiiee MOBTOPEHUE 4
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. ®wusuka, 11 xknacc/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M.; nox penakiueit
[TapdentbeBoit H.A. AknmonepHoe o6mectBo «M3narensctBo «IIpocBemienne»

2. ®wuswuka, 10 kiracc/ Msxkumes I'.51., byxosues b.b., Corckuit H.H.; mon

penakmueit [TappentreBoit H.A. Akuronepnoe o0miectBo «M3aarenbeTBo

«IIpocsemenne»

A.I1. PeiMkeBuu. COopHuK 3a1au o ¢pusuke. Mocksa, /Ipoda, 2005 - 2019 r.

4. Coopnuk 3anad no ¢usuke g 9 — 11 knacco. Cocrasurens [ H. Crenanosa. M.:
«IIpocsemenuey», 1996 r.

5. 3aganus ob6paszoBarenbHoro noprania Pemy EI'D

w

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1.

B w

8.

9.

I'.5. Mskuwes, b. b. byxosues, H.H. Corckniit @uznxka 10 k1. duznka 10 kmacce.
bazoBblii u yrinyOneHHblit ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue, 2020

I'.5. Mskuwes, b.b. byxosues, B.M. Hapyrun ®@uzuka 11 kiacc. ba3ossiii u
yrayOneHHbId ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020

A.I1. PermkeBuy. CoopHUK 3a1a4 1o ¢pusuke. Mocksa, [Ipoda, 2005 - 2019 r.
Coopnuk 3amay no ¢usuke a1 9 — 11 kmaccos. CocraButens [.H. Crenanosa. M.:
«IIpocsemenney, 1996 r.

10.A. Caypos. ®usuka. [loypounsie pazpadotku. 10 kimacc. [Tocobue mst
00meoOpazoBaTenbHBIX opranu3anuid. Mocksa. [Ipocsemenue. 2015

10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 11 kmacc. [Tocobue mis
00111e00pa3oBaTEeIbHBIX OpraHu3anuid. ba3zoBeiil u yriyoaeHHbIN ypoBeHb. MOCKBa.
[Ipocsenienue. 2017 1.

COOpHUK TECTOBBIX 3a/laHUH JJISl TEMATUYECKOTO U UTOrOBOT0 KOHTpOJs. dusnka 10
kiacc. M.: «Muremnext-Lientp», 2004 r.

C.M. Anapromeukus, A.C. CnyxaeBckuil. @usuka. «KoHcTpykTop»
CaMOCTOSITEIIBHBIX M KOHTPOJIBHBIX paboT. 10 — 11 kimaccel.

[Tocobue mns yuureneit. M.: IIpocsenienue, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
UHTEPHET
HNHTepHET-pEecypehI

1.

2
3.
4.
5

o

7.
8.

9.

Xupas ¢usmka: odydvarorias nporpamma, http://www.int-edu.ru/soft/fiz.html

. Ypokwu ¢usuku ¢ ucnoab3zoanreM MutepHera. http://www.phizinter.chat.ru/

dmsuka.ru. http://www.fizika.ru/

dusuka: KoJueKus onbIToB. http://experiment.edu.ru/

®dusuKa: HIeKTPOHHAS KOJUICKIIHS

onbIToB. http://www.school.edu.ru/projects/physicexp

Karaunor ccputok Ha pecypebl o pusuke http://www.ivanovo.ac.ru/phys

Becmnateie oOy4aromiue mporpammsl 1o ¢usuke http://www.history.ru/freeph.htm
JIaGopatopHsbie paboThl 1o pusuke. BupryanabHble 1abopaTopHbIE

pabortsr. http://phdep.ifmo.ru

Annmanus pu3ndeckux mnpoueccoB oobsicuenusmu. http://physics.nad.ru

10. ®usnueckas >unukioneaus http://www.elmagn.chalmers.se/%7eiqgor
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