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INOACHUTEJIBHAS 3AIIMCKA

[Tporpamma mo ¢usuke 0a30BOr0 ypoBHS Ha YpOBHE CPEJHErO OOLIETro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TPEOOBAHMI K pe3yJibTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeNbHOM Mporpammel, npeacraBieHHbix B @I'OC
COOQO, a rtaxxe ¢ yuérom (QenepaabHO pabodeil MmporpamMmbl BOCHUTAHHUS U
KOHUEMNIUU IpenogaBaHusi yueoHoro npeamera «duzukay B 00pa3oBaTeIbHBIX
opranm3anusax  Poccuiickon — depepanuu, — peaM3yIOIIMX  OCHOBHBIE
o0Opa3oBaTesIbHbIE MPOTPaMMBI.

ConepxaHue mporpaMMbl IO (U3MKE HAIpaBlIEHO HAa (QOpPMUpPOBaAHHUE
€CTECTBEHHO-HAY4YHON KapTuHbl Mupa oOyuatommuxcs 10—-11 kmaccoB mpu
oOydenun wux (¢u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
AesTeNbHOCTHOrO  moxaxona. llporpamma 1o  (us3uke  COOTBETCTBYET
tpeboBanusim OI'OC COO K mIaHUpPYyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
MeTanpeAMETHBIM pPe3ybTaTaM 00y4eHHUs, a TAK)KE YUUTHIBAET HEOOXOAUMOCTh
peaii3aluu  MEXIPEIMETHBIX CBA3€d (PU3UKUM C €CTECTBEHHO-HAYYHBIMU
y4eOHbIMU TpeaMeTamMu. B Hell omnpenensioTcs OCHOBHBIE LENH H3YYEHHS
(u3MKM Ha ypOBHE CpeaHero oOuero o0pa3oBaHusl, MIIAHUPYEMBbIE PE3YIbTATHI
OCBOEHHUSI Kypca (U3MKH: JMYHOCTHBIE, METalpeJIMETHbIe, MpeAMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma 1o gpu3nKe BKIIOYAET:

e IUIAHHpYEMbIE pe3yJbTaThl OCBOCHHMS Kypca (u3MKH Ha 0a30BOM

YpOBHE, B TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI 110 TOJaM 00y4eHUSs;

e cojaepxkaHue yueOHoro npeamera «dusukay» 1o rogaM o0ydeHus.

®duszuka Kak Hayka O HamOoJiee OOIIMX 3aKOHaxX IPUPOJBI, BBICTYyNas B
KayecTBe y4yeOHOro IMpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaa B
cucrteMy 3HaHuUM 00 okpyxkatomiem wmupe. [lkonbHbl Kype (u3ukm —
CUCTEMOOOpPa3yloIui ISl  €CTECTBEHHO-HAYYHbIX Y4E€OHBIX IPEIMETOB,
MOCKOJIbKY (hM3MUYECKHEe 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHUH,
H3y4aeMbIX XUMHEH, Oumosoruei, gusznueckoil reorpadueit U acTpPOHOMHUECH.
Hcnonb30BaHUWE M aKTUBHOE NPUMEHEHHE (PU3NYECKUX 3HAHUM omperaesnseTr
XapakTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe SHEPreTUKH,
TPAHCIIOPTA, OCBOEHUSI KOCMOCA, MOJy4YE€HNs HOBBIX MAaTEPUAIOB C 3aJaHHBIMU
cBoiicTBaMU M JApyrux. W3ydeHue (QU3MKM BHOCUT OCHOBHOM BKJIAJ B
(opMHUpPOBAaHUE ECTECTBEHHO-HAYYHOW KapTUHbI MHUpa OO0y4aroumxcs, B
(dopMupoBaHHME YMEHUW TNPUMEHSATh HAyYHBI METOA TMO3HAHUS MpuU
BBIMIOJTHEHUU UMHU Y4€OHBIX UCCIIEIOBAHUN.



B ocHoBy kypca ¢u3uku ajii ypoBHS CpelHero ooiero oOpa3oBaHus
MOJIOKEH PSJ WACH, KOTOPhIE MOXXHO pPAacCMaTpWBaTh KaK MPHHITUIBI €0
OCTPOEHUSI.

Hoesn yenocmnocmu. B cOOTBETCTBUU C HEM Kypc SIBISETCS JIOTMUECKU
3aBEpIIEHHBIM, OH COJIEP)KUT MaTepHuall U3 BCEX Pa3iesioB (PU3MKH, BKIFOYAET
KaK BOMPOCHI KJIACCHYECKOMN, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenmepanuzayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (U3UKU
o0beaMHEH BOKPYr (QuU3NUecKux Teopui. BenmymumMm B Kypce sBIseTCS
dbopMUpOBaHUE TIPEICTABICHNUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
noJe.

Hoesa eymanumapuzayuu. EE peanuzanus npeanonaraeT UCHOIb30BaHUE
I'YMaHUTApHOTO MOTEHIMaNa (PU3NYECKON HAYKU, OCMBICIICHUE CBSI3U PA3BUTHUS
¢u3ukn ¢ pazBuUTHEM OOIIECTBA, a TaKKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U YKOJIOTMUYECKUMU IPOOIEMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypc GuU3uMKM Tpeanonaraet
3HAKOMCTBO C IIUPOKAM KPYrOM TEXHHYECKHX M  TEXHOJIOTHYCCKUX
MPWIOKEHUM U3Y4EHHBIX TEOPUM U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcst TOCPEICTBOM BBEIACHHS JJIEMEHTOB
COJICp)KaHMsI, TOCBSIIEHHBIX SKOJOTHYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PA3BUTHEM TEXHHKH U TEXHOJOTHUM, a TaKkxke 00CYXICHHUS
npobjieM  palMOHAIBHOTO  MPHPOJONOJB30BAHUS W IKOJIOTHYECKOM
0e301acHOCTH.

Crep)KHEBBIMH JIEMEHTaMHU Kypca (HU3UKHA Ha ypOBHE CPEAHEro OOIIero
o0Opa3oBaHus SIBISIIOTCS pusnyeckue Teopuu (hopMUpOBaHUE TIPEACTABICHUNA O
CTPYKTYpE OCTPOCHUS (PU3UUECKON TEOPHUH, POJU (DyHIaMEHTaJIbHBIX 3aKOHOB
U TPUHLUIOB B COBPEMEHHBIX MPEJCTABICHUSIX O NPUPOJE, TpaHUIIAX
MPUMEHUMOCTH TEOPHH, Il ONHCAHHS ECTECTBEHHO-HAYYHBIX SIBIICHUH U
IIPOLIECCOB).

CucTeMHO-ICITEIFPHOCTHBIM MOAX0A B Kypce (U3MKK peanusyeTcs
MpEeXKJIEe BCEr0 3a CYET OPraHu3aluu SKCIEPUMEHTAIBHOM JIESITEIbHOCTH
obyuaronuxcs. Jns 6a30Boro ypoBHs Kypca (DU3MKH — 3TO HCIOJb30BaHUE
CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U JIAOOPATOPHBIX
paboT, KOTOphle B MporpaMme 1o (Gu3UKe OOBEAUHEHBI B OOIIUN CITMCOK
YIEHMYECKHX TPAKTUYECKUX paboT. Breigenenne B ykazaHHOM TepeyHe
71a00paTOpHBIX pabOT, MTPOBOJUMBIX JUIsI KOHTPOJISL U OLIEHKH, OCYIIECTBISETCS
yJyacTHUKaMU  00pa3oBaTeIbHOrO Mpolecca MCXOAs U3  OCOOEHHOCTEH
IUTAHUPOBAHUA W OcHamleHus: kabuHera Qusuku. IIpu sTom obecnieunBaercs
OBJIaJIeHNE OOYYAIOIMMUCS YMEHUSIMH TPOBOJUTH KOCBEHHBIE HW3MEpPEHUS,



UCCIIEZIOBAHUS 3aBUCUMOCTEN (PM3NYECKUX BEJIMYMH U MOCTAHOBKY ONBITOB IO
MIPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbuioe BHHMaHue yaensieTcs PEIICHUI0 PAcuETHBIX U KauyeCTBEHHBIX
3ajad. [lpu sToM a1 pacu€THBIX 3aJa4 IPUOPUTETOM SIBJISIFOTCS 3a7aui C SIBHO
3aIaHHOM  (PUBUYECKON MOJIEIbI0, TO3BOJISIIOIINE TMPUMEHSATh W3YUYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjena Kypca, Tak U MHTErpUpys
3HaHWS W3 pa3HBIX pasfenoB. J[as KauyecTBEHHBIX 3alad MPHOPUTETOM
SBJIIFOTCSL 3a/IaHMsl Ha OOBSCHEHWE TMPOTEKaHUsT (PU3NYECKUX SBICHUN U
IIPOIIECCOB B OKPY’KAIOIIEH >KU3HHU, TpeOyromue BbiOOpa (HU3NYEecKOr MOaenn
JUTSL CUTYalluu MTPaKTUKO-OPUEHTUPOBAHHOT'O XapakTepa.

B coorBerctBuum ¢ TpeboBanusiMu PI'OC COO k marepuaibHO-
TEXHHUYECKOMY oOOecleueHn0 y4eOHOro mpolecca 0a30oBblii YpOBEHb Kypca
¢u3nK Ha YpPOBHE CpeIHEro ooOmero oOpa3oBaHUS JODKEH H3y4aThCs B
YCIIOBUSX MPEIMETHOTO KabuHeTa (PU3MKU WM B YCIOBUSAX UHTETPUPOBAHHOTO
KaOWHeTa MPEeIMETOB EeCTEeCTBEHHO-HAy4yHOro Iukia. B kabuHere Qu3uku
JOJDKHO OBITh HEO0OXOJuMMOE J1a00paTOpHOE OOOpPYIOBAHUE AJISI BBIOJHEHUS
yKa3aHHBIX B IPOrpaMMe MO (PU3UKE YYEHHUECKHX IPAKTUUYECKHX paboT u
JIEMOHCTPALMOHHOE 000pYyT0BaHHE.

JlemoHcTpaloHHOE 000pyJoBaHHe (OPMUPYETCS B COOTBETCTBUH C
OPUHLKIIOM MHUHUMAIbHOM JOCTaTOYHOCTH M OOECHeuMBAET IOCTAHOBKY
NEPEYHNCIEHHBIX B TporpaMMme Mo (u3MKe KIFOYEBBIX JASMOHCTPALUNA st
UCCIICZIOBAHUS M3y4aeMbIX SIBICHUM W  MPOLECCOB, SMIMPUYECKUX U
(GyHIaMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHU.

JlabopaTopHOoe 00OpymOBaHHE IJIsl YYEHWYECKUX MPAKTUYECKUX PabOT
(dopMupyeTcst B BUJI€ TEMATUYECKUX KOMIUIEKTOB M 00ECIIEYMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX oOy4amomuxcsi. TemaTuuyeckue KOMIUIEKTHI
1abopaTopHOro 000pPYJOBaHUS OJKHBI OBITH MOCTPOCHBI HA KOMIUIEKCHOM
UCIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JTAOOPATOPHIA.

OCHOBHBIMH LIETISIMU U3y4eHUS (GU3MKH B 00111eM 00pa30BaHUU SBISIOTCS:

e (opMHpOBaHHE HHTEpeEca U CTPEMJICHUS OOYYarOIIMUXCS K HAy4YHOMY
W3YUCHHUIO MPHUPOJIBI, PA3BUTHE WX HMHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM;

e Dpa3BUTHE TPEICTAaBICHWA O HAYYHOM METOAEC TO3HAHUSI U
(dbopMuUpOBaHUE MCCIIEAOBATENBCKOTO OTHOIIEHUS K OKPYXAIOUUM
SIBJICHUSIM;

e (opMUpOBaHHWE HAYYHOT'O MHPOBO33PEHMSI KaK pe3ysibTaTa HU3ydCHHsI
OCHOB CTPOEHHSI MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;



dbopMupoBaHue yMEHUN OOBICHITH SBJICHUS C HUCIOJIb30BAaHUEM
(dbU3MYECKNX 3HAHUW U HAYYHBIX JI0KA3aTENbCTB;

dbopMupoBaHUE MPEACTABICHUNA O POIU (HDUBUKHU JIJIST PA3BUTUS JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOT .

JocTuxenue 3Tux 1eyeid o0ecrneunBaeTcsl pelieHueM CIeIYIoMMX 3a1a4 B
npoliecce N3ydeHus Kypca (PU3UKy Ha YPOBHE CPEAHET0 00IIIero 0opa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHUM 00  o0mux  Qusnueckux
3aKOHOMEPHOCTSIX,  3aKOHAX, TEOpHUSX,  BKIIOYAas  MEXaHHKY,
MOJIEKYJISIPHYIO (DU3HKY, 3JIEKTPOJUHAMHUKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTBI aCTPO(U3UKH;

dbopMHUpOBaHUE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHUS (PU3NYECKUX SBJICHUW B MPUPOJE W I TNPUHSATHUSA
MPAKTUYECKUX PELIEHUN B MIOBCEAHEBHOM KU3HU,

OCBOCHHE CIIOCOOOB PEIICHMs] PA3JIMYHBIX 3a/lad C SIBHO 3aJlaHHOMN
bu3nueckoll MoOJeNbIo, 3a7ad, MOJpa3yMeBAIOIIUX CaMOCTOSTEIbHOE
co3gaHue (pU3nUEecKor MO, aJleKBaTHOM YCIOBUSIM 3aa4H;
MOHUMaHUEe (PU3NYECKUX OCHOB U MPUHIIMIIOB JACHCTBUS TEXHUYECKHUX
YCTPOMCTB U  TEXHOJOIMYECKUX TMPOIECCOB, UX BIUSHUS Ha
OKPYXXalOILYIO CpENY;

OBJIaJICHUE METOAAMHU CaMOCTOATENILHOIO TUIAHUPOBAHUS U MPOBEICHUS
(hU3UYECKUX DKCIIEPUMEHTOB, aHAIN3a U UHTEpIIpeTaluu nHOpMalui,
OTpEeIETICHUS] TOCTOBEPHOCTH MOIYYEHHOIO PE3yJIbTaTa;

CO3JIaHH1E YCJIOBUM TSt pa3BUTHUS yMEHUU MIPOEKTHO-
HCCIIEIOBATENBCKOM, TBOPUYECKOM AEATEIBHOCTH.

Ha usydenue ¢usuku (6a30BbII ypOBEHb) HA YPOBHE CpEIHEro OOIIEro
oOpazoBanus orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEICIIO),
B 11 kiacce — 68 yacoB (2 4yaca B HECIIO).

[Ipennaraemsiii B mporpamme 1o ¢Gu3MKE MEpeueHb JabopaTOpPHBIX HU
MPAaKTHUYECKUX PAOOT SIBISETCS PEKOMEHIOBAaHHBIM, YUHUTEb JElaeT BBIOOP

MPOBEACHHS JIA0OPATOPHBIX PA0OT W OIBITOB C YYETOM HWHIWBUIYATbHBIX
0COOCHHOCTEH 00y4aroIUXCsl.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka u MeT0Abl HAYYHOT 0 TO3HAHUS

®usuka — Hayka o npupone. HaydHnble METOIBI ITIO3HAHUSA OKPYXKAIOLIETO
mupa. Ponp dKcriepuMeHTa W TEOpUM B IIPOLECCE IIO3HAHUS INPUPOLBI.
DOKCnepuMeHT B hU3HKE.

MopnenupoBanue pu3HUecKuX sBJICHUI U npoleccoB. HayuHble rumnoTessl.
O®usnyeckue 3aKOHBI M TEOPUHU. ['paHMIIBI TPUMEHUMOCTH (UBHUYECKUX
3aKOHOB. [ [puHIMIT COOTBETCTBUS.

Ponb u mecto ¢pusuku B pOopMUpPOBaHUM COBPEMEHHOW HAYYHON KapTHHBI
MHPA, B IPAKTUYECKON AEATEIBHOCTH JIIOJICH.

Jlemoncmpayuu

AnHanoroBble ¥ IUGPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKH.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHUuEe. OTHOCUTEILHOCTh MEXaHUUYECKOTO JBHKCHUSI.
Cucrema otcué€ra. TpaekTopusi.

[lepemerienne, cCKOpoCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsh CKOPOCTBH) H
YCKOpPEHHE MaTepUaibHOW TOYKH, WX MPOEKIIMU HA OCH CHUCTEMbI KOOPJMHAT.
CroxeHue nepeMenieHu 1 CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSIMOJIMHENHHOE JBUXKeHue. [ paduku
3aBUCUMOCTA KOOPAMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MepeMelICHUs
MaTepuaIbHON TOUKU OT BPEMEHMU.

CBobOosiHOE nasieHne. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmuueliHoe nBuxkeHue. JIBHyKEeHHME MaTepUalbHOM TOYKH 11O
OKPY)KHOCTH C IIOCTOSIHHOM [0 MOJIYJIO CKOPOCTbIO. YTJOBasi CKOpPOCTb,
nuHeHas ckopocTh. [lepmonm m wactora oOpamenus. LleHTpocTpemuTenpHOE
YCKOPEHHUE.

TexHnueckue YCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBUKEHUE CHAPSIAOB, [IEMTHBIE U PEMEHHBIE TIEpEeIayuH.

Jlemoncmpayuu

Mopenb CUCTEMBI OTCU€Ta, WJUTIOCTpAIus KMHEMAaTUYeCKUX
XapaKTEPUCTUK ABUKEHHUS.

[IpeobpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



[TameHue Tei B BO31yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmronenue nBukeHUs Tena, OPOIIEHHOIO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenue yckopeHus CBOOOTHOTO TaeHHUS.

HamnpaBnenne ckopocTy npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3yueHne HEpPAaBHOMEPHOrO ABMXKEHUS C  LEIbIO0  ONpPEACIICHUs
MTHOBEHHON CKOPOCTH.

HccnegoBaHrue COOTHOIICHUS! MEXAY MNYTSIMHU, MPOUJACHHBIMU TEJIOM 3a
IIOCJIE/IOBATENIbHBIE PAaBHBIE IMPOMEKYTKHM BPEMEHU IPU PABHOYCKOPEHHOM
JBHKEHUU C HAYAJIbHOW CKOPOCTBHIO, PABHOW HYIIIO.

N3ydyeHne IBUKEHUS 1IapUKa B BA3KOW KUJIKOCTH.

N3yuyeHne nBuxkeHus Tea, OPOLIEHHOTO0 TOPU30HTAILHO.

Tema 2. /lunamuxa

[Ipunuun  orHOocuTenbHOCTH ['amumes. IlepBeii  3akoH  HbroTona.
NuepunanbHble CHCTEMBI OTCYETA.

Macca Ttena. Cuna. llpuHnun cynepno3uuuu cuil. Brtopoid 3akoH
Herorona pgns  wmarepuanbHOM TOUkd. Tpetuid 3akoH Hberotona g
MaTepuaIbHbIX TOYEK.

3akoH BcemupHOro taroreHus. Cuna Ttspkectu. llepas kocMmuueckas
CKOPOCTb.

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

Tpenne. Buawsl TpeHust (MOKOs, CKOJbXeHUs, kaueHus). Cuiia TpeHus.
Cyxoe Tpenne. Cuia TpeHUS CKOJBXEHUS U cujia TpeHus mokos. Koaddurment
TpeHus. Cuia CONMpOTUBIICHUS TPU ABUKEHUM Tella B )KUIKOCTU WJTU Ta3e.

[ToctynarenbHOE U BpallaTeIbHOE JBUKEHUE a0COIIOTHO TBEPAOIO TEa.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpamieHus. [lnedo cuibl. YcnoBus
paBHOBECHS TBEPIOTO TENA.

TexHuueckrue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: TMOAIIUITHUKU,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepuuu.

CpaBHEHHUE Macc B3aUMOIEUCTBYIOIINX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Je(opMaIiuu.

Hesecomocts. Bec Tena mpu yCKOpeHHOM NTOABEME U NTAJICHUH.



CpaBHEHUE CUJT TPEHUS MMOKOS, KAUECHHS U CKOJIbKEHUS.

VY cioBus paBHOBECHS TBEPIOro Tena. Buabsl paBHOBECHSI.

Yyenuueckuii sxcnepumenm, rabopamophule pabonul

N3ydenue nBmkeHUs: OpycKa 1o HaAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIPYTOCTH, BOBHUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pa3Iie, OT ux Jaedopmarium.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPIOrO TeJla, HMMEKOILIETO OCh
BpallCHUSI.

Tema 3. 3akonwl coxpanenus é mMmexaHukKe

Nmnynbe mMaTepuanbHOM TOYKM (TeNla), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbc cuiibl 1 MU3MEHEHHE UMITYJbCA Tela. 3aKOH COXPAHEHUS HUMITYJIbCA.
PeaxtuBHOE nBMXEHNE.

Pabota cuibl. MOITHOCTE CHJIBI.

Kunernueckasi sHeprusi mMaTepuainbHOil Touku. Teopema 00 M3MEHEHUU
KHHETUYECKOW SHEPTUU.

[TorennmansHas DHEPIU. IToreHnmaneHas JDHEPIUs yIpyro
nebopMUpOBaHHOW TNpykuHbl. [loTeHuManbHas dHEprus Tejda BOIU3U
ITOBEPXHOCTH 3EMIIH.

[loTennuanbHple ¥ HENOTEHIMANIbHBbIE  CUibl.  CBA3b  PaOOTHI
HEMOTEHIUAJIbHBIX CUJ C U3MEHEHUEM MEXaHMYECKON SHEPIHMU CUCTEMBI TEIN.
3aKOH COXpaHECHUS MEXaHUYECKOW SHEPTUM.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckre yCcTpoicTBa U MPakKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
NPY>KUHHBIM TUCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBHXKEHHUE.

[lepexoa moTEeHIIMAIBLHOM SHEPTUHU B KUHETUUYECKYIO U 00paTHO.

Yuenuueckuit osxcnepumenm, rabopamopnvle padomol

N3ydenune abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 ABYX OJWHAKOBBIX
HUTSHBIX MAsITHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI C HU3MEHEHUEM MEXaHMYECKOM
SHEPruu Teja Ha IPUMEPE PACTKEHUS PE3UHOBOTO KI'yTa.

Pazgen 3. MosekyasipHas pU3UKA U TEPMOJAMHAMHUKA

Tema 1. Ocroebt MONEKYAAPHO-KUHEMUUECKOU MeopUuU

OCHOBHBIC TIOJIOKCHHUSI MOJICKYJIIPHO-KHHETHUYECKONH TEOpUH U UX
ombITHOE OOocHOBaHme. bpoyHoBckoe paBmxeHue. Juddysus. Xapakrep



JNBIKCHUS M B3aMMOJICHCTBHUSl YACTHUI] BEIIECTBA. MOJIETU CTPOEHHUS Ta3oB,
KHUJKOCTEH W TBEPHABIX TEI U OOBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
mozeneir. Macca u pa3Mepbl Mosekyd. KonuuectBo BemiectBa. IlocTositHHas
ABorapo.

TennoBoe paBHOBecue. Temmeparypa u e€ wusMmepenue. [llkama
temnepatryp Llenbcust.

Mogenr wuaeanbHOoro Traza. (OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-
KMHETHYECKOW TEOPHH HJEATbHOrO Ta3a. AOCOMIOTHAs TeMIepaTrypa Kak Mepa
CpeaHEd KWHETUYECKOW 3HEPrHM TEIUJIOBOrO ABMKEHUA 4acTul rasa. lllkana
temneparyp KenbBuHa. ['azoBble 3akoHBL. YpaBHeHHMEe MeHaeneeBa—
Kunaneitpona. 3akon [JansToHa. M3ompoliecchl B HA€AIbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe TMpencTaBleHUE  U30MPOLECCOB:
n30TEepMa, U30X0pa, u300apa.

TexHnueckne yCTpOWCTBA W MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITHI, JTOKa3bIBAIOIINE TUCKPETHOE CTPOEHHUE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COSTUHECHUIA.

OnbiTel 10 U PY3UHN )KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOT'O IBUKEHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOT O
B3aMOJICHCTBUSI.

Mogenb, WILTIOCTPUPYIOLIAst IPUPOAY JABJICHUS Ta3a HA CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS WACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, rabopamopHule pabomol

Ornpenenennie Maccol BO3/lyXa B KJJACCHOM KOMHATE HA OCHOBE U3MEPEHHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnegoBaHue  3aBUCMMOCTH  MEXKIY  MapaMeTpamMd  COCTOSHUS
pa3peKEHHOrO rasa.

Tema 2. OcHoevl mepmoouHamuKku

TepmoanHamuyeckas cucrema. Buaytpennss SHEPIUs
TEPMOJMHAMHUYECKOH CUCTEMbI M crnocoObl e€ wu3MeHeHud. KomuuecTtBo
TEIJIOTH U pabora. BHyTpeHHssI sHEprus OJHOATOMHOTO HJICAIIbHOTO rasa.
Buael Temonepegaun: TEIONPOBOAHOCTb, KOHBEKIUS, U3TydeHUE. Y IeTbHAs
TeMJI0EMKOCTD BeliecTBa. KomuecTBO TEIIOThI PH TeTuIonepeaye.



[Tonsitue o0 amgmabatHoM mporiecce. [lepBbIii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHue epBOro 3akoHa TEPMOJUMHAMUKH K H3ompoleccam. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTUMOCTh TTPOIIECCOB B IPUPO/IE.

TennoBble  MamuHbl.  [IpyHOUNBI  IEUCTBHS  TEIUIOBBIX  MAIIMH.
[Ipeobpa3oBanusi PHEPruM B TEIUIOBBIX MamuHax. KoadduimeHT mosae3Horo
nevctBus TeruioBod mamuHbl. [ukn KapHo u ero xosd@uiueHT mone3Horo
JENUCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.

TexHnueckue yCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: JBUTATEIb
BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJOIUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HHEPruu Tejia MPU COBEPILICHUU PAaOOThI: BbUIET
MpoOKKM W3 OYTBUIKM TOJ ACHCTBHEM C)KaTOro BO3yXa, HarpeBaHue 3¢pupa B
JaTyHHOU TpyOKe MyTEéM TpeHHUs (BUICOAEMOHCTPAIIHS).

N3meHnenne  BHYTpeHHEW  dHeprud  (TeMmIeparypbl) Teda  IpHU
TerIonepeaaye.

OnplT 1o anuabaTHOMY pACIIMPEHUIO0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Monenu mapoBoit TypOWHBI, JBUTATEeNsl BHYTPEHHErO CrOpaHus,
PEaKTUBHOI'O JIBUTATEIIA.

Yyenuueckuii osxcnepumenm, rabopamopnule pabonul

N3mepenune ynenbHON TEIIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Dazoesvie nepexoont

[Tapoobpa3zoBanue u koHaeHcanus. VMcmapenue u kunenue. AOGComOTHAS
Y OTHOCHUTEJIbHAS BJIAXHOCTh BO3ayxa. HacellieHHbIN map. Y aenpHas TEmioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATyphbl KUTIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammuueckune u amopdHbie Tena. AHHU30TPOIUS
cBOMCTB KpucTtauioB. JKuakue kpucrtamibl. COBpPEMEHHbIE MaTepHUabl.
[TnaBneHune u KpucTaUIM3aIKA. Y IeJbHas TEIUIoTa TuiaBieHus. Cyommmarusi.

VYpaBHeHue TeroBoro OanaHca.

TexHnueckre ycTpoHMCTBa U MPAKTHUYECKOE MPUMEHEHUE: THUTPOMETP M
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJIYYEHUS COBPEMEHHBIX MaTEPUAJIOB,
B TOM YHUCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MApOB.

Kunenue npu noHU>KEHHOM J1aBJICHUH.

CniocoOb1 n3MepeHust BIaKHOCTH.

HaGmronenne HarpeBaHus U IJIABJICHUS KPUCTALTMIECKOTO BEIIECTRA.



JeMoHCcTpanus KpucTalioB.
Yuenuueckuii oxcnepumenm, rabopamopnule padonul
N3MmepeHnne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Paznen 4. diaekrponuHaMuka

Tema 1. Inekmpocmamuxa

DJIeKTpu3anus Tel. DJNEKTpUUeCKUil 3apsia. J[Ba BUIA SJIEKTPUUECKHUX
3apsanoB. [IpoBOAHUKY, NUAJIEKTPUKHU U MOTYMPOBOAHUKHU. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsia.

B3aumopelictBue 3apsanoB. 3akoH KynoHa. TodeuyHBI 3IEKTPUUYECKUN
3apsan. Dnekrpuyeckoe noje. Hanpssk€HHOCTH snekTpudyeckoro mosst. [lpuHnun
CyNepIO3uLUN AIEKTPUUYECKUX HOJIEH. JIunun HaIpsHKEHHOCTH
AJIEKTPUYECKOTO TOJIS.

PaGora cun onekrpocratuyeckoro mnois. [lorennuman. PasHocTb
noTeHuuanoB. [IpOBOMHMKA W AUAIAEKTPUKU B DIJIEKTPOCTATUYECKOM IIOJIE.
JlvanexTpruyeckass MPOHUIAEMOCTb.

DNEKTPOEMKOCTB. Konpnencarop. DIIEKTPOEMKOCTD IIJIOCKOT' O
KOHJICHCATOpa. DHEPIUsl 3apsSHKEHHOIO KOHJIEHCATOPA.

TexHnueckne yCTpOMCTBA M IIPAKTHUYECKOE INPUMEHEHHUE: DJIEKTPOCKOIL,
ANEKTPOMETP, AJIEKTPOCTATUYECKAs 3aIlMTa, 3a3€MJICHHUE 3JIEKTPONpHOOpOB,
KOHJIEHCATOP, KONMMPOBAJIbHBIM aIllapaT, CTPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUII IEUCTBUS JIIEKTPOMETPA.

B3anmopenicTBue Ha3JIEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEJL

[IpoBOAHUKH B DIEKTPOCTATHUECKOM ITOJIE.

DneKkTpocTaTuyecKast 3aluTa.

JIMATIEKTPUKY B SJIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHcCATopa OT IUIOIIAIN
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUIJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii oxcnepumenm, rabopamopnule padbonul

N3Mmepenue 31eKTpoEMKOCTH KOHIAEHCATOpA.

Tema 2. Ilocmoannwii 3n1ekmpuueckuit mox. Toku 6 pa3iuunvix cpeoax

DNEeKTPUYECKUI TOK. YCJIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [IoCTOSSHHBIN TOK.

Hanpsbxenne. 3akon OMa 111 ydacTKa LETH.



DNEKTPUYECKOE CONPOTHUBIICHHE. Y IEIbHOE CONPOTUBIEHUE BEIECTBA.
[TocnenoBarenbHOE, NApAILIETBHOE, CMEIIAHHOE COEUHEHNE IIPOBOAHUKOB.

PaGora »snextpuueckoro Ttoka. 3akoH Jlxoyns—Jlenma. MolHOCTb
JJIEKTPUYECKOI0 TOKA.

DIIEKTPOABIKYIIAsl CUJIAa U BHYTPEHHEE CONPOTHUBIIEHNE NCTOYHUKA TOKA.
3akon Oma qns modMHOM (3aMKHYTOM) aiekTpuueckor 1enu. Koporkoe
3aMBbIKaHHE.

DJNEKTpOHHAsT  MPOBOAUMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTh
COMPOTHUBIICHUS] METAJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku.  CoOcTBeHHass W MPUMECHAas  MPOBOAMMOCTH
noJynpoBoAHUKOB. CBolicTBa p—n-nepexoja. [lonynpoBogHuKOBbIE TPUOOPHI.

ONeKTpUYeCKuid TOK B pacTBOpax W  paciulaBax dJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOLMALUA. DIEKTPOJIN3.

DJNIeKTpUUECKUd TOK B ra3zax. CaMOCTOSTENbHBI U HECAMOCTOSTEIbHBII
pazpsaa. Monnus. [na3zma.

TexHuyeckrue YCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, PEOCTAT, MCTOYHUKH TOKA, 3JEKTPOHArpeBaTEIbHbIE MPHUOOPHI,
AIEKTPOOCBETUTEbHBIE TPUOOPHI, TEPMOMETP COMPOTUBICHUS, BaKyyMHBIH
MONl, TEPMUCTOPI U  (OTOPE3UCTOPHI, MOJYMPOBOJHUKOBBIN O,
rajbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HANIPSHKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IIJIOIIAIN TIONIEPEYHOr0 CEYEHUs M MaTepuaa.

CmemaHHOe COeTMHEHUE TPOBOTHUKOB.

IIpssmMoe w3MepeHne JSIIEKTPOABMKYILEW cuibl. KopoTkoe 3amblkaHue
raJbBaHUYECKOr0 JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTb COIPOTHUBJICHHS] METAIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

HckpoBoi paspsia ¥ MPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSASI TPOBOAMMOCTD THOAA.

Yyenuueckuii sxcnepumenm, rabopamophule pabomul

N3ydyeHne cMEmaHHOrO COEAUHEHUS PE3UCTOPOB.

N3MmepeHue 3J1eKTPOABUKYILEH CUITbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTUBJICHMUS.

Hab6mroienue anexkTposusa.

MesknpeaMeTHbie CBSI3H



N3ydenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Ki1acce OCyIIECTBISETCS €
y4€TOM COJEPIKATEIIbHBIX MEXKIPEIMETHBIX CBsI3€H C KypcamMyd MAaTEMAaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHUU.

Meodicnpeomemuvle noHsamusi, CBsI3aHHBIE C U3YYEHUEM METOJ0B HAYYHOTO
NO3HAHUS: SBJICHUE, HAYYHBIH (akT, TUmoTe3a, Gpusndeckas BETUIMHA, 3aKOH,
Teopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIEIb, H3MEPEHHE.

Mamemamuxa: peNICHWE CHCTEMBbl YpaBHCHHWH, JHWHEWHas (yHKIHS,
napabosia, rumepbona, WX TpapuUKd W CBOWCTBA, TPUTOHOMETPUUYECKUE
byHKIIAN: CUHYC, KOCHHYC, TaHTEHC, KOTaHTEHC, OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIECTBO, BEKTOPHI U X MPOCKIIMU HA OCH KOOPIWHAT,
CJIO)KEHHUE BEKTOPOB.

Buonocus: mMexaHW4eckoe MABW)KCHHE B JKUBOM mpupojae, auddysus,
OCMOC, TETUIOOOMEH JKHMBBIX OPraHW3MOB (BHIBI TEIUIONEpENadn, TEIJIOBOE
paBHOBECHE), STICKTPUUECKUE SBICHUS B )KUBOW TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHUE aTOMOB U MOJICKYII,
MOJIb BEIECTBA, MOJSpHAs Macca, TEIUIOBbIE CBOWCTBAa TBEPIBIX TEII,
KUJIKOCTEH U Ta30B, DJICKTPUUECKUE CBOMCTBA METAIIOB, JIEKTPOIUTHUECKAS
JTUCCOIIMAIIHS, TaThbBaHUKA.

l'eoepaghus: BNaxXHOCTh BO3/lyXa, BETPBI, OapOMETpP, TEPMOMETD.

Texnonozcus: mpeodpa3oBaHue TBUKEHUM C UCTIOIH30BAHUEM MEXAaHU3MOB,
y4€T TPEHHS B TCXHHKE, TOIIUITHHUKHU, WCIOJIH30BAaHUE 3aKOHA COXPAHCHHS
UMITyJIbCa B TEXHHUKE (pakera, BOJAOMET W JPYyrue), JBUTATEIh BHYTPEHHETO
CropaHmsi, TlapoBas TypOWHa, OBITOBOM XOJOAWIBHUK, KOHIUIIHOHED,
TEXHOJOTUU  TOJY4YEHUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMATEpUaJIOB, W  HAHOTEXHOJIOTHUHU,  OJEKTPOCTATHYECKas  3alluTa,
3a3eMJICHHE AIIEKTPOITPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTED,
AJIEKTPOHATPEBATEIIbHBIE ~ MPUOOPHI,  JIEKTPOOCBETUTEIbHBIC  TPUOOPHI,
raJbBaHUKA.

11 KVIACC

Pa3znen 4. diaekrpoanuHaMuka
Tema 3. Maznummnoe noJe. IneKmpoMazZHUMHAA UHOYKYUSA
[TocrossHHbIE MarHuThH.. B3anMOAEHCTBME TMOCTOSIHHBIX  MAarHHUTOB.
MarautHoe mone. BekTop MarHUTHOM WMHAYKUMU. [IpuHOMII Cynepno3uuuu
MAarHuTHBIX NoJieH. JIMHUM MarHuTHOM MHAYKUMA. KapThHa JTMHAA MarHUTHOU
WHYKIIUU TIOJISI IOCTOSTHHBIX MarHUTOB.



MaruutHoe 1oj€ NOpOBOAHMKA C TOKOM. KapThHa NHHUN WHIAYKIUU
MarHuTHOTO TIOJISI JJIMHHOTO MPSIMOT0 MPOBOJHUKA M 3aMKHYTOTO KOJBILIEBOTO
IPOBOJHUKA, Karymku ¢ TokoM. Omnbir Opcrega. BzammoneiicTBue
IIPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJyJib U HaIIpaBJICHHUE.

Cuna Jlopenua, e€ Moaynb W HampaBieHue. J[BUIKEHHE 3apsKeHHOU
YacCTHUIIbl B OJHOPOAHOM MarHuTHOM mnoje. PaGota cubl JlopeHiia.

SlBiieHnEe 3NEKTPOMAarHUTHOW HHAYKUUHU. [IOTOK BEkTOpa MAarHUTHOM
WHIYKIAHA. DJIEKTPOABWKYIIAsA CUjla HMHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOU
unaykuuu dapanes.

BuxpeBoe 3iiekTpuyeckoe Ioiie. DJIEKTPOABMKYILAS CHUJIa WHAYKLIHH B
IIPOBOJHUKE, ABMKYIIEMCS IMOCTYNATEIbHO B OJHOPOAHOM MAarHUTHOM MOJIE.

IIpasuio Jlenna.

NHAyKTUBHOCTD. SIBIEHME CAMOMHIYKLHMH. OJEKTPOABUXKYLIAs Cuja
CaMOWHIYKIIHH.

DHEeprusi MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpPOWCTBA W MPAKTUUECKOE MNPUMEHEHUE: IOCTOSHHBIC
MAarHUThl, 3JIEKTPOMArHUTBI, JIEKTPOABUTATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTHL], UHIYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O MyYKa MArHUTHBIM TIOJIEM.

JluHuM MHAYKIIMYA MarHUTHOTO MOJIS.

B3anmonerncTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicrBue cunbl JIopeHa Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 3EKTPOMAarHUTHOM WHIYKIIVH.

IIpasuio Jlenna.

3aBUCHUMOCTh  DJICKTPOABMIKYIIEH CHJIBI HWHAYKIIMK OT CKOPOCTH
VU3MEHEHUsI MAarHUTHOTO IOTOKA.

SIBrieHME CaMOMHIYKIINH.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3ydenne MarHuTHOTO TOJISI KATYILIKA C TOKOM.

HccnenoBanue nerMCTBUS MMOCTOSIHHOIO MarHUTa Ha PpaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIHH.

Pa3nea 5. Kosred0anusa v BOJTHBI



Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KOJ1€0AHUA

KonebOarenpHass cucrtema. CBOOOAHBIE MEXaHUYECKHE KOJeOaHHUA.
[Mapmonunueckue konebanus. I[lepuon, yactora, ammuutyaa u (asa KojaeOaHUi.
[IpyxvHHBIN MasiTHUK. Maremarnueckum MasiTHUK. YpaBHeHue
rapMOHMYECKUX KojeOaHui. I[IpeBpaleHue HSHEPruu NpU TAPMOHUYECKHUX
KOJIeOaHUSX.

KonebarenbHbiit kOHTYp. CBOOOJHBIE AJEKTPOMArHUTHBIE KojieOaHUS B
UCIbHOM KOJIeOaTeTbHOM KOHTYpE. AHAJIOTHS MEXKIy MEXaHHMYECKUMU U
AIEKTPOMArHUTHEIMHU KonieOaHusiMu. @opmymna Tomcona. 3akoH coxpaHEHUs
SHEPryHU B UJI€aJIbHOM KOJIEOATEIbHOM KOHTYpE.

[IpencraBienne o0  3aryxalmmx  KoneOaHWsIX.  BBIHYKIeHHBIC
MexaHudeckue kosebanusi. Pe3zoHanc. BbIHyXIEHHbIE 3JIEKTPOMArHUTHBIC
Kosie0aHusl.

[lepemennblii TOK. CHHYCOMIANbHBIA IEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYAHOE W JEWCTBYIOIIEE 3HAYEHHUE CHUJIBI TOKA U
HaIpPSKCHUS.

Tpauchopmatop. [Ipou3zBoacTBO, nepeaayda u norpebiieHue
DJIEKTPUYECKOW  DHEPIrUH. OKOJIOTMYECKHE PUCKHM IIPH  IIPOU3BOJICTBE
aieKTpo3Heprun. KynbTypa UCMOIb30BaHUs 3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU.

TexHnueckrne yCTpOWCTBa U NMPAKTUYECKOE NMPUMEHEHUE: DIEKTPUUECKHUI
3BOHOK, T€HEpATOp MEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KOJEOATEIBHOW CUCTEMBbI (TPYKHHHBIA WM
MaTeMaTUYECKUI MasTHUK).

Hab6mroienne 3aTyxaronumx KojaeoaHu.

HccnenoBanue CBOMCTB BBIHYKEHHBIX KOJICOAHUI.

HaGmonenue pezonanca.

CBOOOTHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHHUS.

OcuuorpaMMbl (3aBUCUMOCTH CUJIbI TOKA U HAMPSXKEHUST OT BPEMEHM)
JUTSL DJIEKTPOMArHUTHBIX KOJICOAHHUIA.

Pe3onanc mnpu TMOCIEAOBATEIHLHOM COCIUHEHUN PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTH M KOHJEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yuenuueckuu sxcnepumenm, 1abopamopnvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOJa MallbIX KOJeOaHWM Tpy3a HA HUTH
OT JIJTMHBI HUTHU U MacChl rpy3a.



HccnenoBaHne IEpEeMEHHONO TOKa B IENH U3 IIOCIEAOBATEIbHO
COEITMHEHHBIX KOHAEHCATOPA, KATYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60JIHbL

MexaHnnueckue BOJHBI, yclioBus pacrpoctpaHenus. llepuon. CkopocThb
pacnpoCTpaHeHusT W JJMHA BOJHBL llomepeyHble W MPOJOIBHBIE BOJHBI.
WNuTtepdepenius u qudpakiys MEXaHUIECKUX BOJH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS BJIEKTPOMArHUTHBIX
BOJH. B3anmHas opueHtanus BektopoB E, B, V B 31eKTpOMarHUTHOM BOJIHE.
CBOIICTBa 3JEKTPOMArHUTHBIX BOJIH: OTPaXXKEHUE, MPEIOMIICHUE, NOJIApU3aLus,
mudpaxnus, naTepdeperius. CKopocTh dJEKTPOMArHUTHBIX BOJH.

[Ilkana 3J1EKTPOMAarHUTHBIX BOJH. [IpMEHEeHNE 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHUMTBI pagUOCBA3U U TENEBUACHUS. Paguonokamusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEN CPEMBIL.

TexHuuyeckue ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBAsI AUArHOCTHKA B TEXHUKE W MEOULIMHE, pajap,
paguonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neys.

Jlemoncmpayuu

OO0pa3oBaHue 1 pacIpPOCTPaHEHUE TIOTIEPEYHBIX U MPOJTOIBHBIX BOJH.

KoneOmromeecs Te€10 Kak HCTOYHHK 3BYKa.

Habmronenne oTpakeHus U MPETOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6monenue narepdepeHunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOmronenune cBsi3u TPOMKOCTH 3BYKAa M BBICOTHI TOHA C aMIUTMTYAOH U
4acTOTOM KOJIeOaHUH.

HccnenoBanne  CBOWCTB  JJIEKTPOMATHUTHBIX  BOJIH:  OTpa)K€HUE,
pesioMIIeHHe, MoJspu3aius, Aubpakuus, UHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpamonuHerHOE pacnpoCTpaHEHHWE CBETA B
ogHopoaHou cpexae. JIyd ceera. TouedHbId ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHus cBera. [locTpoeHue n3o0paxxeHui
B IIJIOCKOM 3€pKaje.

[Ipenomnenne cBeTa. 3akoHBI TPEIOMIICHHS CBeTa. AOCOIIOTHBIN
nokaszareins npeiaomiieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHplin yrou
MIOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceera. CioxxHbli cocTaB 6enoro ceera. L[ger.



CoOuparome u pacceuBaroniye JuH3bl. ToHKasg JsmH3a. DOKycHOe
paccTosiHME U ONTHYECKas CHiia TOHKOW JHH3bL. [locTpoenune n3oOpaxeHuil B
coOuparolux M  pacceuBaromMx JuH3aX. DopMyna TOHKOH  JIMH3BL
VBeaudeHue, JaBaeMoe JIMH301.

[Ipenensr TPpUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. Wnatepdepennius cBera. KorepeHTHBIE HCTOYHHKH.
VYcnoBust HaOMIOAEHUST MAaKCUMYMOB M MHUHMMYMOB B HMHTEp(EepeHIMOHHOU
KapTUHE OT JBYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HMudpakumst cBera. Judpakiuonnas pem€érka. YcaoBue HAOIIOICHUS
[JIABHBIX MAKCMMYMOB I@pyM TMAJE€HUHM MOHOXPOMAaTHYECKOI'O CBETa Ha
IU(GPaKIHMOHHYIO PEIIETKY.

[Tonsipu3zanus ceera.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHME: OYKH, JIyIa,
doToanmnapar, TPOEKIIMOHHBINA ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OINTHKA, TU(PPAKIIMOHHAS PEHIETKA, TOJIIPOU]I.

Jlemoncmpayuu

IIpssMONMHENHOE paclIpOCTPaHEHUE, OTPAKEHUE M IIPEJIOMIJICHUE CBETA.
OnTtuyeckue npuoOpBHI.

IlonHoe BHyTpeHHEE oTpakeHue. Monenb cBeToBOAA.

HccnenoBanue cBOMCTB M300payKEHUM B JIMH3AX.

Mopenn MUKpOCKOIIa, TEIECKOTIA.

Hab6monenne uaTEepdEepeHIINN CBETA.

Hab6monenue nudpakiuuu cBeta.

Habmroienne nucnepcuu cBera.

IlonyyeHne criekTpa ¢ MOMOIIBIO PU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO TUPPAKITUOHHON PEIIETKY.

Habmronenne momsipusaiuuy cBera.

Yyenuueckuii osxcnepumenm, rabopamophule pabonvl

M3mepenue nmokasaresns MpeJoMIICHUS CTEKIa.

HccnenoBanue cBOMCTB M300payKeHUH B JIMH3AX.

HaOmonenue nucnepcuu cBerta.

Pa3gesn 6. OcHOBBI crIenMATBLHOI TEOPUH OTHOCUTEIBHOCTH

['panuubl  OPUMEHUMOCTH  KJIacCMYecKo  MexaHnuku. [loctynars
CIIELIMAJIbHOM TEOPUHU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOIYJISI CKOPOCTH
CBETa B BAKyyM€, MPUHIUI OTHOCUTEIHOCTH DWHILTEIHA.

OTHOCHUTENBHOCTh  OJHOBPEMEHHOCTHU.  3aMEIJICHHWE  BpPEMEHU U
COKpAILIEHUE JJIUHBI.



SHCPFI/IH U UMITYJIBC peJI}ITPIBHCTCKOP'I qaCTHUIBI.

CBs3p MacCchl C DHEPrU€d M HUMILYJIBCOM PEJIATUBUCTCKOW YaCTHUIIBL.
DHEprus MoKos.

Pasznen 7. KBanToBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®oronsl. Popmyna Ilnanka cBsizu dHepruv (OTOHA C €ro 4YacTOTOM.
DHeprus ¥ UMNyJbC GOTOHA.

OtkpeiTe U uccinenoBanue ¢orodpdexra. Onbitel A. I'. Cronerosa.
3akonbl dotoddpdekra. YpaBHeHue DiHiTeitHa 1 porodddexra. «KpacHas
rpanuna» ¢orospdekra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoHCTBAa M MPAKTUYECKOE MPUMEHEHHE: (DOTORJIEMEHT,
doTonaTuuk, coaHeuHast 6arapesi, CBETOIUO.

Jlemoncmpayuu

dotor(pdekT Ha ycTaHOBKE ¢ IIMHKOBOH IIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEIIHETO (oTo3hPexTa.

Ceeroguo.

ConneuHas Oatapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -4acTHII.
[Lmanerapnas moxpens aroma. lloctynarel bopa. M3nyuenue u mormiomieHune
(GOTOHOB TIpH MEPEexXo/ie aroMa C OJHOTO YPOBHS IHEPruu Ha JApyrou. Bumsl
cnekTpoB. CIEKTp ypOBHEN SHEPrUU aToMa BOAOPOA.

BonHoBeie cBoiicTBa wyactull. Bomnawel ge bpoinsa. KopnyckynispHo-
BOJTHOBOM JTyaJIA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IIyYEHUE.

TexHnueckrne yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHME: CIEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopra.

Onpenenenue MJIMHBI BOJIHBI J1a3epa.

HabmtoieHre TMHeN4aThIX CIEKTPOB U3TyUCHHUS.
Jlazep.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul
Hab6mroienue TuHeyaToro cekTpa.

Tema 3. Amomnoe aopo



DKCIEPUMEHTBI, JOKA3bIBAIOIIUE CIIOXKHOCTh CTPOEHHUs sapa. OTKpbITHE
paaroakTuBHOCTH.  OmbITel  Pesepdopa 1Mo  ONpenesieHHI0  cocTaBa
paaroakTuBHOrO wu3nydeHusi. CBoicTBa anbda-, Oera-, ramMMma-u3Iy4deHHUs.
Binsinue paanoakTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE NTpOTOHA U HelTpoHa. HykinonHas moxens sigpa I'eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sigpa. M30Tonsl.

Anba-pacnaa. DJNEKTpOHHBIM M MO3UTPOHHBIA Oerta-pacnaa. ['amma-
U3JydeHue. 3aKOH PaJIMOAKTUBHOIO pacmaja.

DHeprus CBs3M HYKJIOHOB B sifipe. AnepHbie cuibl. J{edexT maccer siapa.

SnepHbie peakuuu. JleieHue U CUHTE3 SIEP.

Anepubrit peaktop. TepmosinepHblii cuuTe3. [IpobiieMbl U TIEPCIEKTUBHI
SIEPHOM DHEPIETUKU. DKOJOTUYECKUE ACIIEKTHI SIACPHON SHEPrETUKHU.

DOnemeHTapHbIe YacTUIbl. OTKPBITHE TO3UTPOHA.

MeTtobl HAOJIIOIEHUS | PETUCTPALIUK SJIEMEHTAPHBIX YaCTHIL.

dyH1aMeHTalbHbIE B3auMOJEHCTBUSA. ENMHCTBO (U3HMYECKONW KapTHUHBI
MHpa.

TexHnueckne yCTpOHCTBA M NPAKTHYECKOE IPUMEHEHHUE: JI03UMETD,
kamepa BuiibcoHa, siiepHblil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YaCTHIL.

Yuenuueckuu sxcnepumenm, nabopamopHvie pabomuol

HccnenoBanue TpeKoOB 4acTHIL (10 TOTOBBIM (poTorpadusim).

Pa3znen 8. DjieMeHTBI ACTPOHOMUM U ACTPOPU3IUKHN

Otamnbl pa3BUTHA acTpoHOMuM. llpuxiiamHoe W MHMPOBO33PEHUYECKOE
3Ha4YECHUE aCTPOHOMMUH.

Bun 3Bé3nnoro neba. Co3Be3aus, sipkue 3BE3/AbI, MIAHETHI, UX BHUIUMOE
IBUKECHHUE.

ConHeuyHas cucreMa.

Connue. ConneuHasd akTuBHOCTh. Mcrounuk sHeprum ConHuoa u 3BE3N.
3BE31bI, UX OCHOBHBIE XAPAKTEPUCTUKH. /[marpamMma «CnekTpanabHBIA KJIAcC —
CBETHUMOCTB». 3BE3/bl ITITABHOW IMOCIJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY JUIA 3BE3 IVIABHOW IOCJIEOBATEIBLHOCTU. BHyTpeHHEE CTpoeHHUE
3BE31. COBpPEMEHHBIE MPEACTABIICHUS O MPOUCX0XKACHUU U 3Bomtonnu CoaHua
Y 3BE3/1. DTanbl )KU3HU 3BE3I.

Mnineunsiit [Iyte — Hama [Nanaktuka. I[lonoxenue n aBmxkenne ConHua B
lNanaxktuke. Tunsl ramaktuk. Paguoranaktuku M KBasapbl. UEpHbIE ABIPHI B
Apax TaJIaKTUK.



Bcenennasi. Pacmmpenue Bcenennoit. 3akon XaO6ma. Pasz0Oeranue
ranakTuk. Teopus bonpmoro B3peiBa. PemmkToBOE M3ITydeHHE.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npobdiemMbl aCTpOHOMHUHU.

Yyenuueckue nabnooenus

HaOmonenus HEBOOPYKEHHBIM IJ1a30M Cc UCIIOJIb30BAaHUEM
KOMIIBIOTEPHBIX ~TMPUJIOKEHUN JUIsl  ONpEAeNICHUs TOJO0XKEHUsS HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usi CeBEpHOro MOylmapus u
SIPKUE 3BE3/BI.

Hab6monenus B Teneckon JlyHsl, miianer, Mieunoro [lyTu.

O06o0maree NOBTOPpEeHUE

Ponb Qu3uku u acTpOHOMUM B HKOHOMHUYECKOW, TEXHOJIOIMYECKOM,
COLMATBbHONM M ATHYECKOM cdepax ACSITEIbHOCTH YENOBEKa, pPOJIb M MECTO
Gu3MKM W acTpOHOMHHM B COBPEMEHHOM HAydyHOM KapTUHE MHpa, POJib
¢dusnueckoit Teopuu B GOPMUPOBAHUU MPECTABICHUN O (PU3NYECKON KapTHHE
MHpa, MECTO (PU3NYECKOM KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEICTABICHUN O IIPUPOLE.

MexnpeaMeTHbie CBA3H

N3yuenune kypca pusnku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBIIseTcs ¢
Y4ETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypcamMHU MaTEMAaTHKH,
OMOJ0ruY, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nonsmus, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAy4YHOI'O
NO3HAHUS: SIBJICHUE, HAY4YHbIH (akT, runoresa, Gpuanyeckas BEITUUMHA, 3aKOH,
TEOpHsi, HAOIIOICHNE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOIEIb, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMBbl YPaBHEHHM, TPUTOHOMETPHUYECKHE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKIIMU HA OCH KOOPJMHAT,
CIIO)KEHHE BEKTOPOB, IIPOM3BOJHBIC DSJIEMEHTAPHBIX (DYHKIMM, NpU3HAKU
noo0us TPEyroJbHUKOB, OMpEACNICHUE IJIONIaN TIOCKUX (QUryp U o0béma
TEJ.

buonocus: snekrpuyeckue sBICHUS B >KMBOM INPHUPOAE, KoJeOaTeNbHbIE
IBWKCHUS B JKABOW IIPUPOJE, OINTHYECKHE SBICHHS B JKUBOM HNPHUPOJE,
NENUCTBUE PAalUallN HA KUBBIE OPTaHU3MBI.

Xumus: CTpPOEHHWE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAS] CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMUECKOM  PEIETKH,
CIIEKTpaJIbHbIN aHAJIN3.

leocpagpusa: wmarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX DY,
(poTochEéMKa 3eMHON MTOBEPXHOCTH, MPEACKa3aHUE 3EMIIETPSICEHU .



Texnonocus: NVHUM DJEKTpOINEpead, TEHEpPaTop IEPEeMEHHOro TOKa,
AJIEKTPOABUTATENb, HHIYKIIMOHHAS TI€Yb, pajap, PaaroNpUEMHHUK, TEICBU30D,
anTeHHa, Tenegon, CBY-neub, MpOEKIIMOHHBIN amnmapar, BOJOKOHHAS ONTHKA,
conHe4Has Oarapest.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMA

OcBoenue yueOHoro mpenmera «®dusznka» Ha YPOBHE CpPEIHErO OOIIETo
oOpazoBaHusi (0a30BBIi  YpOBEHb) JIODKHO  OOECICUUTH  JIOCTHIKCHHE
CIICTYIOIINX JIMIHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX
PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JInduHOCTHBIE pE3yJbTaThl OCBOEHHUs YydeOHOro mpenmera «Duznkay
JODKHBI ~ OTpaXkaTb ~ TOTOBHOCTb M CIOCOOHOCTH  OOy4aromuxcs
PYKOBOJICTBOBAaThCS CPOPMUPOBAHHOM BHYTPEHHEH MO3UIMEH JHMYHOCTH,
CUCTEMOH LIEHHOCTHBIX OpPUEHTAIMil, NMO3UTUBHBIX BHYTPEHHHUX YOEKIECHU,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSAM POCCHUICKOTO O0OIIEecTBa,
pacIIMpeHue JKU3HEHHOI'O OIbITa MW OIbITa JEATEIBHOCTH B IpOILECCe
peanu3anyd OCHOBHBIX HAIIPaBJICHUM BOCIUTATEIbHOM ACATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh ~ TPAXKAAHCKOM  MO3MUMU  OOydaromierocs  Kak
aKTUBHOT'O U OTBETCTBEHHOT'O WJieHa POCCUIMCKOr0 OOIIECTBA;

OPUHATHE TPAJULMOHHBIX OOILEYEIOBEUECKUX T'YMAaHUCTHUECKUX U
JEMOKPAaTHYECKUX EHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO AECATEIBHOCTh B HHTEPECAX IPaKJaHCKOT O
o0LIEeCTBa, y4aCTBOBATh B CAMOYIPABICHUHN B 00pa30BaTEIbHOW OpraHU3allly;

YMEHHE  B3aUMOACHCTBOBAaTh C  COLMAJIbHBIMH  HHCTUTYTaMH B
COOTBETCTBUHU C UX (DYHKUIUSIMU U HA3HAUCHHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM ACATEIBHOCTH;

2) NIaTPpMOTHYECKOr 0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTH POCCHICKOM I'PaKIAHCKON UJCHTUYHOCTH,
MMaTpUOTU3MA,;

LIEHHOCTHOE OTHOUIEHWE K TOCYJApPCTBEHHBIM CHMBOJAM, JOCTHKECHHSIM
POCCUICKUX Y4EHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA

c(OPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHMUS;

CIIOCOOHOCTH OLIEHWBAaTh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PELIEHUS,
OPUEHTHUPYACHh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCIIE B
NEATEIIbHOCTU YYEHOTO;



OCO3HaHME JIUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOIO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAas HSCTETUKY HAay4HOIO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

S) TPyA0BOr0 BOCIIUTAHMSI:

MHTEpEC K pa3iuuHbIM chepam mpodeccuoHaIbHOU NeSITeTbHOCTH, B TOM
YUCJE CBSI3aHHBIM C (DU3MKOM M TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyaymiedt mpodeccnr W pealm30BBIBATH COOCTBEHHBIC IKU3HECHHBIE
TUUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa3oBaHUI0O M CaMOOOPA30BaHUIO B
o0nactu GU3MKHU HA MPOTSKEHUH BCEH KU3HU;

6) PK0JIOrH4eCcKOro BOCIIUTAHHS

chOpPMUPOBAHHOCTH IKOJIOTHIECKOW KYJIBTYPBI, OCO3HAHHE TI00ATHLHOTO
XapakTepa HKOJIOTHYECKUX PoOIIeM;

IJIAHUPOBAHUE U OCYILECTBJICHUE JIEUCTBUM B OKpY’KaIOIIEW cpele Ha
OCHOBE 3HAHUS IEJIeH YCTOWYNBOT'O PA3BUTHS YCIIOBEUYCCTRA,;

paciiupeHue OmbITa JACSITEIIbHOCTH KOJIOIMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (QU3HKE;

7) HIEHHOCTU HAYYHOI' O MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UICCKON HAYKH;

OCO3HAHME I[EHHOCTH HAy4YHOW JEesSTENhbHOCTH, TOTOBHOCTH B TMPOIIECCE
U3Y4YCHUS (U3UKHA  OCYIISCTBIATH IMPOCKTHYIO H  HMCCIIEIO0BaTEIbCKYIO
NeSITeNTbHOCTh UHIMBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJornueckue aeiicTBUSA:
CaMOCTOSITEIbHO  (pOpMyIMpOBaTH MW  aKTYyaJU3UPOBATh MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONPEACIIATh LN ACATEIbHOCTH, 3aJaBaTh MAPAMETPbl U KPUTEPUU HUX
JIOCTHKCHMS,;
BBIABJISITH 3aKOHOMEPHOCTM M TPOTUBOPEYHS B PaCCMATPUBAEMBIX
(bu3MUECKUX SABICHUAX;
pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHAIN3a UMEIOIIUXCS
MaTEepUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh, OIICHUBAaTh COOTBETCTBHUE
pe3yIbTaTOB LIEJISIM, OIEHUBATh PUCKU MOCIEACTBUN JACSTEIbHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH pabOTy B YCIOBUSX PEAIbHOTrO,
BUPTYaJIbHOTO M1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPY PEIICHUH KU3HECHHBIX TIPOOIIEM.

ba3oBrle ucciienoBarebCKue 1eicTBUA:

BJIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOYCBBIMH MOHATHSIMH M METOJIAMU
(du3nyecKoil HayKu;

BJIQJICTh HaBBIKAMHU y4e0HO-MCCIIET0BATENIbCKON u MIPOCKTHOM
NEeSTEeNbHOCTH B 00MacTh (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOATENIPHOMY  TOMCKY METOJIOB  pelIeHHus 3agad  (U3HYECKOro
COJIEpPKaHMsl, MPUMEHEHHIO PA3IMYHBIX METO/I0OB MMO3HAHMUS;

BJAJIeTh BHUAAMH JESATEILHOCTA MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETAIlUU, MPEOoOPa30BaHUI0O U TMPUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3JJaHUU Y4E€OHBIX TPOEKTOB B 00JACTH (PUBUKHU;

BBISIBJISITh TPUYUHHO-CIICICTBCHHBIE CBSI3W M aKTyaJW3WpOBATh 3a/aady,
BBIJIBUTATh TUNOTE3y €€ pEeIlIeHUs, HaXOJUTh apryMEHTHI JJI1 JTOKa3aTelbCTBA
CBOWIX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATH TOJTYYEHHBIE B XOJE pEIICHUS 3aJaud Pe3yibTaThl,
KPUTHUYECKU OIEHWBATh WX JIOCTOBEPHOCTh, IMPOTHO3UPOBATh H3MEHEHUE B
HOBBIX yCIIOBUSX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7aull B 00pa3oBaTEbHOU
JESATENBHOCTH, B TOM YHCIIE TIPU U3YUCHUHN (DU3HKU;

JaBaTh OIICHKY HOBBIM CUTYAaIIUsIM, OLICHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh NEPEHOCUTh 3HAHMS MO0 (U3MKE B MPAKTHUECKYIO O0IacTh
KU3BHENIEATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, MpPEJIaraTh OPUTMHAIBHbBIC TTOJIXO/IbI U PELICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, TOMYCKAIOIINE alIbTEPHATUBHBIC PEIICHHS.

Pa6ora ¢ undopmanueii:

BJIQJIETh HABBIKAMU MOJy4YeHUsT WHGPOpMAIUU (PU3UUYECKOTO COACpKAHUS
U3 UCTOYHHKOB PAa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBISITH MOUCK, aHAJIH3,
CUCTEMaTHU3alUI0 U WHTEPIPETALUI0 UHPOPMAIUU PA3IUYHBIX BUAOB U (HopM
NIPEICTaBJICHNUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMAITUH;

UCIIOJIb30BaTh CpEACTBA WH(MOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJOTUHA B  pENICHUHM  KOTHUTHUBHBIX, = KOMMYHUKATHBHBIX U
OpPraHU3aIMOHHBIX 337]a4 C COOJIOJCHUEM TpeOOBAaHUN IPTrOHOMHKHU, TEXHUKHU



0€30MacHOCTH, TUTHEHBI, PeCypcocOepeKeHs, MPAaBOBbIX U ATHUYECKUX HOPM,
HOPM HH(OpMaIIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUYECKOTO COACPKAHUS B Pa3IUYHBIX (opmarax C
yuy€TOM Ha3zHayeHus UWHGOpMAIMM ¢ I1EJeBOW ayAUTOPUH, BBIOWMpas
ONTHUMAJTbHYIO (DOPMY MIPEACTABICHUS U BU3YAITH3aIINH.

KoMMyHUKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA:

OCYIIECTBJIATh OOIIEHWEe Ha Yypokax GU3NKA HW BO BHEYPOUYHOU
NEATEIbHOCTH;

pacrno3HaBaTh MPEINOCBUIKM KOH(JIMKTHBIX CUTyallUd H CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHUS C MCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTb W MCIHOJIb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
UHUBUYaIbHOU paboThI;

BBIOMpAaTh TEMATUKy U METOAbl COBMECTHBIX JCHCTBUU C y4E€TOM OOIIMX
VHTEPECOB U BO3MOKHOCTEN KaXKIAO0r0 YiI€Ha KOJJICKTHBA,;

IIPUHAMATh LEJIM COBMECTHOW JIESITENBHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUSA IO €€ JOCTHUKECHUIO: COCTABJIATH IUIAaH JEHCTBUM,
pacnpenensaTh poiad ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYKIATh PE3YJbTaThbl
COBMECTHOU padoOThI;

OLICHMBATh KA4ue€CTBO CBOET0 BKJIaJa U KaXKJOr0 y4aCTHMKAa KOMAaH/bI B
o0 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpeAJiaraTh HOBBIE TPOEKTHI, OLEHUBATh HUAEU C TIO3UIMA HOBU3HHBI,
OPUTMHAIILHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYHIECTBIIAATh TO3UTUBHOE CTPATETUUYECKOE TMOBEAEHUE B Pa3JIMYHBIX
CUTYaIHsIX, TPOSIBIIATh TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepPcAJIbHbIE YUeOHbIE el CTBUS
Camoopranuszanus:

CaMOCTOATEIBHO  OCYIIECTBJISITh MO3HABATEIIBHYIO  JIESITEIbHOCTh B
obmacth (U3UKM U aACTPOHOMHUH, BBISIBIATH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOATEIBHO COCTABJIATH IIAH PEIICHUS PACUETHBIX U KaYE€CTBEHHBIX
3a/la4y, TUTAH BBIMOJIHEHUS TPAKTUYECKOW paboThl ¢ Y4ETOM HUMEIOIIUXCS
pPECYpCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUI;

JIaBaTh OLICHKY HOBBIM CUTYallHsIM;



pacliupATh  paMKd ~ y4eOHOro IpeaMera Ha  OCHOBE  JIMYHBIX
MIPEATIOYTEHUM;

JieNlaTh  OCO3HAHHBIM BBIOOP, apryMEHTUpPOBaTh €ro, OpaThb Ha cels
OTBETCTBEHHOCTH 32 PEILIECHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHHUIO W TPOSIBICHUIO SPYIUIIMA B 00JIaCTU
(Gu3MKK, TOCTOSHHO TIOBBIIATH CBOM 0Opa30BaTENbHBIA W  KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPO/Ib, SMOIIMOHATbHBIN HHTE/JIEKT:

JIaBaTh OLEHKY HOBBIM CUTYal[UsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIQJIETh HaBBIKAMHM TO3HABATEJbHOW peQIEKCUUM KaK  OCO3HAHMS
COBEpIIAEMBIX JEHCTBHI M MBICIUTENBHBIX MPOIECCOB, UX PE3yJNbTaTOB U
OCHOBAHMU;

UCIOJIb30BaTh NpPUEMBI pedJIEeKCUU ISl OLIEHKH CHUTYyalluH, BBIOOpa
BEPHOTO PEIICHHUS,

YMETh OLIEHHWBAaTh PUCKH M CBOEBPEMEHHO INPUHUMATh PEIICHHS IO HUX
CHIKEHHUIO;

NPUHUMATh MOTHBBI U apryMEHTBHI JPYrUX MPU aHAIM3E PEe3yJbTaTOB
JeSITeNIbHOCTH;

MPUHUMATH ce0sl, MOHNMasi CBOM HEIOCTATKH M JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPryMEHTHI JIPYrUX TMPU aHaJIM3€ pPE3yJbTaTOB
JeSITeNbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OIMIUOKH.

B mporiecce qocTrKeHUs TMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS MTPOTrPAMMBbI
no (Gu3uKe I YPOBHS CpEIHEro OOIIero oOpa3oBaHHUs Yy OOYYArOIIUXCS

COBEPIIIEHCTBYETCA AMOIUOHATBLHBIN MHTEJJIEKT, MpEIOoIaraoIni
c(hOpMUPOBAHHOCTH:
CaMOCO3HAHMS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

AMOITMOHAJILHOE COCTOSIHWE, BHUJETh HAMPABICHUS pPAa3BUTHS COOCTBEHHOU
AMOITMOHAIILHOM Cdepbl, ObITH YBEPEHHBIM B ce0€;

CaMOpETYJTUPOBAHMSI, BKIFOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TOBEJCHHE, CIOCOOHOCTHh aJanTHUPOBAaThCS K
OMOITMOHAJILHBIM HM3MEHEHUSM W TPOSBIATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIUH, BKIIOYAIONIEH CTPEMIICHUE K JOCTIKECHUIO TIeNN
U YCTIEeXy, ONTHMHU3M, HHUITMATUBHOCTh, YMCHHUE JIEHCTBOBATh UCXOJIS U3 CBOMX
BO3MOKHOCTEH;



OMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh IMOHHUMATh HAMOIIMOHAIHHOE
COCTOSHME JAPYTHX, VyYWUTHIBATh €ro TIPH  OCYIIECTBICHHWH  OOIICHHS,
CIIOCOOHOCTBH K COYYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMATILHBIX ~ HABBIKOB, BKJIOYAIOIIUX CIHOCOOHOCTH  BBICTpPAWBATh
OTHOIICHUS C APYTUMH JTIOABMU, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peliaTh
KOH(ITUKTHI.

NPEIMETHBIE PE3YJIBTATbBI

K xonmy obyudenuss B 10 kiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXXaTh CHOPMHUPOBAHHOCTH y 00 yUAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (pU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MUPA, B PAa3BUTHU COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B IPAKTUUECKOH 1E€ATEIbHOCTH JIIOIEH;

YYUTBHIBATh TPAHUIIBl MPUMEHEHHUS H3YYCHHBIX (U3MUECKUX MOJENeil:
MaTepualbHasg TOYKA, MHEpLUalbHAs cUCTeMa OTCU€Ta, abCONIOTHO TBEPHOE
TEJIO0, UACATbHBIA Ta3, MOJEIU CTPOEHUS Ta3oB, XKUAKOCTEH M TBEPIABIX TeN,
TOYCYHBIN DJIEKTPUUECKHMA 3apsij] MpH pelIeHHH PU3NIECKUX 3a7ad;

pacrno3HaBaTh (PU3WYECKUe SBIEHUS (MPOIECChl) U OOBICHATH WX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISAPHO-KHHETHUYECKON TEOPHH CTPOCHUS
BEIIECTBA W  DJIEKTPOJUHAMHUKU: PABHOMEPHOE U  PaBHOYCKOPEHHOE
OpSAMOJMHEWHOE JIB)KEHHE, CBOOOJHOE TMajJeHHe TeJ, JBIKEHUE IO
OKPY>KHOCTH, WHEpLHMs, B3auMojeiicTBue Tes, auddys3us, OpoyHOBCKOE
IBU)KEHHE, CTPOCHHE KUIKOCTEH U TBEPIBIX TEN, U3MEHEHHE 00bEMa Tel MpH
HarpeBaHuM (OXJIaXAEHHUM), TEIJIOBOE PAaBHOBECHE, MCIAPEHUE, KOHJIEHCAIlUs,
IUIaBJICHUE, KPUCTAIN3alUsl, KUIICHHE, BJIAXKHOCTh BO31yXa, IOBBIICHUE
JaBJICHUSl Ta3a MpPH €ro HArpeBaHUU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napaMeTpaMy COCTOSIHUSL Ta3a B H30IpoOLEccax, DJJEKTpU3alus —Ted,
B3aMMOJCHCTBHE 3apsAI0B;

OIKCBHIBATh MEXaHUYECKOE IBUKEHUE, UCNONb3Yys (PU3NUYECKUE BEINUUHBIL:
KOOp/MHATA, MYTh, MEpPEMEIIeHne, CKOPOCTb, YCKOPEHHUE, Macca Tema, Cuia,
UMITyIbC ~ Te€da, KUHETHYeCKas  DJHEprus, TMOTEHIHMalbHAs  JHEPrus,
MexaHudeckass paboTa, MEXaHWYecKas MOIIHOCTb; IPU ONUCAHUU HPABUIBHO
TPaKTOBaTh (HYM3MUECKUN CMBICT HCIONb3YEMbIX BEIIMYMH, UX O0O3HAYEHUS U
€IMHUIIbI, HAXOIUTh (POPMYIIbI, CBA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIUUUHY
C IPYrUMH BETMYNHAMH,

OIMCHIBATh WM3y4YCHHBIC TEIJIOBBIE CBOICTBA TEN U TEIUIOBBIC SIBJICHMS,
UCMOJIb3ysd (PU3MYECKUE BEJIWYUHBL: JaBJICHUE Ta3a, TEMIIepaTypa, CpeaHss



KMHETUYeCcKast JHEprus Xa0THYECKOT 0 JBHKCHUSA MOJIEKYI,
CPEIHEKBAIPATUYHAS CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprus, pabora raza, KoO3((UUMEHT TMONEe3HOrO0 JAEWCTBHUS TEIJIOBOTO
JBUTATENSI; TPU ONUCAHUM TPABUWIBHO TPAaKTOBAaTh (U3UYECKUH CMBICIT
UCIOJIb3yEMbIX BEIUYWH, UX OOO3HAYEHUS W €IUHUIbI, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOLIUE IaHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTUMH BEJIMUUHAM;

ONMUCHIBATh  HM3YYECHHBIE  DJIEKTPUYECKHE  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHE SIBIECHUS (TMPOLECChl), HUCHONb3yd (PU3NUECKHE BEIMYUHBIL:
AJIEKTPUYECKUH 3apsfl, FJIEKTPUUECKOE N0JIE€, HANPSKEHHOCTD OIS, TOTEHIMA,
pPa3HOCTh TMOTEHILMAJIOB; MPU OMUCAHUU NPABHIBHO TPAKTOBAaTh (hHU3UUECKUUN
CMBIC]I HCIIONb3YEMbIX BEJIMYMH, WX OOO3HAYEHUs WU EIWHHULI; YKa3bIBaTh
GbopMynbl, CBS3bIBAIOIINE JAHHYI0 (PU3MYECKYI0 BEJIMYUHY C JIpYyrUMU
BEJIMYNHAMMU;

aHAIM3UPOBAaTh  (DU3MYECKHME TMPOIECChl U SBJICHUSA, HUCHOJb3Ys
dbu3MYecKre 3aKOHBI M TMPHUHIMIBL: 3aKOH BceMupHoro tsaroreHus, I, II u III
3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS MEXAHWUYECKOM DHEPIUH, 3aKOH
COXpPaHEHHs UMIIYJIbCA, MPUHIUII CYINEPIO3ZULIUNA CUJI, IIPUHLMUII PABHOIIPABUS
VHEPUHUAIBHBIX CUCTEM  OTCYETA, MOJEKYISIPHO-KHHETUYECKYID TEOPHIO
CTPOEHHUsI BEILECTBA, Ia30BbIC 3aKOHBI, CBSA3b CPEAHEN KMHETHUYECKOM DHEPruu
TEMJIOBOTO JIBMXKEHUS MOJEKYJ ¢ aOCOJIOTHOM TeMIepaTypoi, NEpBbId 3aKOH
TEPMOJAVHAMHUKH, 3aKOH COXPAHEHMS IJIEKTPUUYECKOro 3apsna, 3akoH KyroHa,
pU 3TOM Pa3Iu4aTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIpQXXEHUE U yCIIOBUS (TpaHUllbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MNPHUHIMIBI JEUCTBUS MAIIUH, HpUOOPOB U
TEXHUYECKUX YCTPOWCTB; Pa3IMyYaTh YCJIOBHS UX O€30MIaCHOIO HMCIOIb30BaHUSA
B [IOBCETHEBHOM KU3HU;

BBIMOJIHATh 3KCIEPUMEHTHI MO0 HCCIEAOBAHUIO (PU3UUYECKUX SBICHUN U
IIPOLIECCOB C HCMOJIb30BAHUEM IMPSMbIX U KOCBEHHBIX M3MEpPEHUH, MPU 3TOM
dopmynupoBaTh MpoOiieMy/3aJady U THUIOTE3Y Y4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEVIOKEHHOTO 00O0pYAOBaHUs, MPOBOAUTH OMBIT U
(opMyIupOBaTH BHIBOJIBI,

OCYIIECTBIIATh NPAMbIE U KOCBEHHbIE M3MEPEHHS (PU3MUYECKUX BEJIUYUH,
Opd 3TOM BbIOMpaTh ONTUMAIbHBIA CIIOCOO H3MEPEHHS W MCIIOJIb30BATh
W3BECTHBIE METO/IBI OLIEHKHU NOTPEIIHOCTEN U3MEPEHUM;

UCCIICZIOBATh  3aBUCUMOCTH  MEXAY (PU3MUYECKUMHU BEIUYMHAMH C
VICIIOJIb30BAHUEM IIPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(duKkcHpoBaTh Pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIIMYUH B
BUie TaOnuL U rpaduKOB, J1€7aTh BEIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBAHMS;



co0uo1aTh MpaBuiia 0€300acHOro TpyZda MpU MPOBEACHUHN UCCIEA0BaHUMN
B paMKaX y4e0HOro 3KCIEpUMEHTa, Y4eOHO-UCCIEN0BATEIbCKON U MPOEKTHOM
NEATENbHOCTH € WCHOJB30BAHHEM  H3MEPUTEIBHBIX  YCTPOMCTB U
1a00paTOpHOTO 0OOPYIOBAHMS;

pelarb pacyéTHhIe 3a7aud C SBHO 3aJaHHOM (PU3MYECKON MOAEIbIO,
UCMOJIb3ys (PU3MUYECKHE 3aKOHbl W IMPHUHIMIIBI, HA OCHOBE aHajlM3a YCJIOBHUS
3a/la4yu BBIOMPATh (PU3MUECKYIO MOJENb, BBIACIATh (PU3HMUECKUE BEIMYUHBI U
dopmyIibl, HEOOXOAUMBIE Ui €€ pellieHus, MPOBOAUTh PAcUEThl U OLICHUBATH
PeaTbHOCTD MOJIYUEHHOT0 3HAaU€HUS (PU3HUECKON BEIMYUHBL

pemarb KaueCTBEHHBIE 3a7a4u: BBICTPaUBaTh JOTUYECKHU
HEIIPOTUBOPEYMBYIO LIEMIOYKY PACCYXKJAEHUN C OMOPON HAa MU3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBJICHUS;

UCIIOJIb30BaTh ~ IPH  pPEIEHUWHM  Y4EOHBIX  3aJad  COBPEMEHHBIC
UH(OPMAIIMOHHBIE ~ TEXHOJOTMM  JJId  TIOMCKa, CTPYKTYPUPOBaHUS,
UHTEpIpETalliil W TPEJACTaBleHUsT y4eOHOM ¥ HAY4YHO-TOMYJISAPHON
uH(popMaly, TMOJIYYEHHOW M3  pa3IMYHbIX HCTOYHHKOB, KPUTHYECKH
aHaAJIM3UPOBATH IOJIy4aeMYIO UH(OPMAIHIO;

NPUBOJIUTH TPUMEPHl BKJAJa POCCHUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEro MHpa, B
pPa3BUTUE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM KU3HU
st obecrieueHrss OE€30MACHOCTH MpU  OOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPONUCTBAMH, JJI COXPAHEHUSI 3I0POBbSI U COONIOACHUS HOPM
JKOJIOTUYECKOI0 TOBEJEHHUsS B OKPYKAIOILIEH Cpee;

paboTath B TpPyNIE C BBHINOJHEHHEM pa3IUYHbIX COLMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAlMOHAIBLHO pPACHPENENiaTh OOS3aHHOCTU WU
IJJAHUPOBATh  JACSATEIIBHOCTh B  HECTAHJAPTHBIX CUTyalUsAX, aJeKBaTHO
OLICHMBATh  BKJAJ  KaXJOr0 W3 YYaCTHUKOB TpyHIbl B  PEIIECHUE
paccMaTpuBaeMoil TpoOJIEMBI.

K xonmy obyuenuss B 11 kiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH y OO0 yJAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MPHUMEPAX pojib U MECTO (PU3UKU B (POPMHPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKON JEATEIHbHOCTH JIIOAECH, LIEJOCTHOCTh U €IUHCTBO
busznuecKkor KapTUHBI MUPA;

VUUTHIBATh TPAHUIIBI MPUMEHEHUS] H3YYEHHBIX (U3HMUYECKUX MOJIEIICH:
TOYEYHBIN DJJIEKTPUYECKUM 3apsiji, JIyd CBETa, TOYEUHBIM MCTOYHUK CBETA,



sJiepHas MOJIeib aToMa, HYKJIOHHAs MOJelb aTOMHOIrO sifpa MNpU pelIeHUU
(u3nUecKux 3aay;

pacrno3HaBaTh (QU3MYecKUe SBIEHUS (MPOILECChl) U OOBICHATH MX Ha
OCHOBE 3aKOHOB DJJICKTPOJMHAMHUKHA W KBAHTOBOM (U3MKHU: DIIEKTpUYECKas
IIPOBOAMMOCTD, TETUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHUS TOKA,
B3aMMOJICHCTBUE  MArHUTOB, JJICKTPOMAarHUTHAs  WUHIYKIHS, JICUCTBHE
MarHuTHOTO TIOJII Ha TIPOBOAHUK C TOKOM MW JIBFDKYIIMICS — 3aps,
AJIEKTPOMArHUTHBIC KOJEOAHWS W BOJHBI, MPSMOJIMHEWHOE PACHPOCTPAHCHHE
CBETa, OTpaXXKCHUE, MpeJoMIieHrne, MHTepdepeHIns, TUPPAKIUSI U TOJSIPU3AITISI
cBeTa, nucnepeust ceera, ¢potodnekrpudeckuii 3¢dext (poroaddext), cBeToBOE
JaBJICHWE, BO3HMKHOBEHUE JIMHEWYAaTOTO CIEKTpa aroMa  BOJOPOJa,
€CTECTBEHHAsI U UCKYCCTBEHHAs PATUOAKTUBHOCTB;

OIMMCHIBATh M3YYCHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUICCKUE, MATHUTHBIC,
ONTUYECKUE,  DJIEKTPUYECKYIO  TPOBOJUMOCTD  pPa3lUYHBIX  Cped) W
AJIEKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI), MCIONb3ys (DU3HUECKHE BEITUYIHHBIL:
ANIEKTPUYECKHUH 3apsif], CHJIa TOKA, JIEKTPUUIECKOE HAIIPSHKEHUE, DJICKTPHIECKOE
COINPOTHUBJICHHE, PA3HOCTh TIOTEHIMAJIOB, SJEKTPOJABIDKYINAs cuia, pabora
TOKA, HWHAYKIHAS MarHuTHOro moJs, cwia Awmmnepa, cuia JlopeHna,
WHIYKTUBHOCTb KAaTYIIKH, JHEPrus JJIEKTPUYECKOTO U MAarHUTHOTO TOJICH,
NEPUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsii U CHa TOKA B
IpOIlecCe TapMOHMYECKUX  DJIIEKTPOMAarHUTHBIX  KoneOaHwid, (OKyCHOE
pPacCTOSIHUE W ONTHUYECKasi CUJIa JIMH3bI, PU ONMKMCAHUH MPABUIILHO TPAKTOBATH
(GU3HYECKUI CMBICIT HCITOJIb3yeMBIX BEIMYMH, WX OOO3HAYEHUS W CAUHUIIBI,
yKa3biBaTh (OPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (U3MUECKYI0 BEITUYUHY C
IPYTUMU BETHYUHAMMY;

OINMCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHHUS U TIPOIECCHI, HCIOIb3YS
¢du3nuecKkre BEIMYUHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJH, IJWHA BOJHBI U
4acToTa CBETa, DHEPrHs W WMITYJILC (POTOHA, TIEPUOJ MONypacraga, dHEPrHs
CBSI3M AaTOMHBIX SIIEp, TPU ONMUCAHWUW TPABHIBHO TPAKTOBATh (PU3NUECKUIA
CMBICIT HCIIONB3YEMBIX BEIUYWH, WX OOO3HAYCHUS W CIAWHUIIBI, YKa3bIBaTh
dbopMybl, CBS3BIBAIOIINE JAHHYI0 (PU3WYECKYI0 BEIUYUHY C JIPYTUMU
BEJIMYMHAMHY, BBIYUCIIATH 3HaUCHNE (DU3UICCKON BEIMINHBI,

aHAIM3UPOBAaTh  (U3MYECKUE TPOIECChl U SBJICHUA, HCHOJIb3Ys
¢du3nUecKkre 3aKOHBI W TMPHUHINIGL: 3aK0H OMa, 3aKOHBI TOCJIEIOBATEIHHOTO H
napajjieIbHOr0 COCIMHEHMS] TPOBOJHUKOB, 3akoH Jkoyns—Jlenna, 3akoH
AIEKTPOMArHUTHOM WHAYKIIMHM, 3aKOH MPSAMOJMHEHHOT0 pPaclpoCTpaHEHUs
CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI TPEJIOMJICHHS CBETa, ypaBHEHHE
Oitamrerina it GotodddexTa, 3aKOH COXpaHEHUS YHEPTUH, 3aKOH COXPaHECHUS



UMITYJIbCA, 3aKOH COXpPAHEHHUs DJIEKTPUYECKOTO 3apsjia, 3aKOH COXpaHEHUs
MaccOBOT'0 YHUCIIa, MOCTYNAaThl bopa, 3aK0H paguoakTUBHOTO pacmaja, Mpu dTOM
pa3nuyarth CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHa, €ro MareMaThu4ecKoe
BBIpQXXEHUE U YCIIOBUS (TPaHUIIbI, 00J1aCTH) IPUMEHUMOCTH;

ONpPENCNATh HaANpaBJICHUE BEKTOpa WHAYKIIMM MAarHUTHOTO  TIOJIS
IIPOBOIHHUKA C TOKOM, CHJIbI Amriepa u cuiibl JlopeHna;

CTPOUTh M OMHCHIBATh M300paKEHUE, CO3AaBAEMOE IIOCKHUM 3EpKaJioM,
TOHKOMW JIUH30M;

BBITIOJTHATh JKCIEPUMEHTHI MO HUCCICIOBAHUIO (DU3UYECKUX SIBICHUU U
IIPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH: MPU ITOM
dbopmynupoBaTh mpobieMy/3amady W THUNOTE3y Yy4eOHOrO SKCIEPUMEHTA,
co0upaTh YCTaHOBKY M3 MPEIOKEHHOTO 000pYIOBaHUs, MPOBOAUTH OMBIT U
(GbopMyIHpOBaTH BEIBOBL

OCYIIECTBJIATh MPSMbIE U KOCBEHHbIC M3MEPEHUS (DU3MYECKUX BEIMYUH,
OpyU HSTOM BBIOMpPATh ONTUMAJBHBIA CIMOCO0 HU3MEpPEHUsT M HCHOJIb30BaTh
M3BECTHBIE METOBI OLIEHKH MTOIPEIIHOCTEN H3MEPEHN;

UCCIIeIOBAaTh 3aBUCUMOCTH (PU3UYECKUX BEIUYMH C HCIIOJIb30BaHUEM
MPSAMBIX HM3MEPEHHI: TPH ITOM KOHCTPYHPOBATh YCTaHOBKY, (PHKCHpOBATH
pPE3yNbTAaThl OMYYEHHON 3aBUCUMOCTH (DM3MUECKUX BETUYUH B BHJIEC TAOJHUIl U
rpauKoB, 1enaTh BHIBOJBI IO pe3yJIbTaTaM UCCIICOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOr0 TpyAa NMPU MPOBEACHUU UCCIIEIOBAHUM
B paMKaX y4eO0HOr0 JKCIIEPUMEHTa, Y4eOHO-UCCIEA0BATEIbCKON U MPOSKTHOMN
NEATENBPHOCTH  C  WCIOJb30BAHHEM  M3MEPHUTEIBHBIX  YCTPOMCTB M
1a00paTOpHOTO 0OOPYIOBAHHS;

pemaTh pacy€THbIE 3aJaud C SIBHO 3aJaHHOM (PU3NYECKOW MOJEIbIO,
UCIIONIb3Ysd (PU3MYECKHE 3aKOHBl M TPUHIIMIIBI, HA OCHOBE aHalIu3a YCIOBUS
3a/la4u BBHIOMPATH (PU3MUECKYIO MOJEIb, BBIACIATH (DU3UUECKUE BEIMYUHBI U
dbopMynbl, HEOOXOAUMBIE ISl €€ pEelleHUs, TPOBOAUTH PacUEThl U OIEHUBATH
PEATHHOCTD MOTYYCHHOTO 3HAYEHUS (DU3UICCKON BEIIMYNHEI;

perarhb KauyeCTBEHHBIE 3a/1auu: BBICTPanBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IIEMOYKY PACCYKICHHUI C OMOpPO HAa M3Yy4EHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH B (PU3NUECKUEC SBICHHUS;

UCIIOJIb30BaTh ~ MPH  pPEUICHWHM  Yy4eOHBIX  3aJady  COBPEMEHHBIC
WH(OOPMAIIMOHHBIE ~ TEXHOJOTHMH  JUIA  TIOMCKa, CTPYKTYpPHUPOBaHHSI,
UHTEPIpETAlMd W TPEJCTaBICHUS  y4eOHOM M HAy4YHO-TIOMYJISAPHOMN
uHoOpMaIMK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH TMOJTydaeMyl0 HH(OPMAITHUIO;



OOBSICHATh TPHUHIIMIIBI JCHCTBHS MAIllMH, MPHOOPOB W TEXHUUYECKUX
YCTPONCTB, pa3M4arh yCJIOBUS WX OC30MACHOIO UCIOJB30BAHUS B
TIOBCETHEBHOM JKU3HU;

MPUBOANTHh TPUMEPHI BKJAJa POCCHUCKHX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MUpPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUUECCKHUE 3HAHUS 10 (DPU3MKE B TIOBCETHEBHOM MKU3HU
st obecrieueHrss O€30MACHOCTH MpU  OOpamieHuu ¢ npubopamMu U
TEXHUYSCKUMHU YCTPOUCTBAMH, JIJISI COXPAHEHUS 370POBbS U COOJTIOJICHUS HOPM
9KOJIOTMUECKOTO MOBEICHHSI B OKPYXKAIOIICH Cpe/ie;

paboTrarh B TPYNIE C BBHIOJHEHHEM pa3JIMYHBIX COIHMATBHBIX pOJICH,
IUIAHKUPOBATh PA0OTy TPYIIIbI, PAIMOHAILHO PACHPECIATh OO0S3aHHOCTH U
IUTAHUPOBATh  JICATEIBHOCTh B  HECTAHJAPTHBIX CHUTYaIUSAX, aJCKBaTHO
OLICHMBATh BKJIQJ KaKIOrO M3 YYaCTHUKOB TPYHNBl B  PEIICHUE
paccMaTpuBacMoi TPOOJIEMBI.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KIIACC
KoanuecrBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM uudposbie
Ne n/mm pasi Kontpoasnsbie | IlpakTnueckue (mupp )
NPOrpaMMmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznena 1. DU3UKA U METO/JIbI HAYUHOI'O ITO3HAHUSA
bubmioreka [IOK
1.1 ®u3nKa ¥ METOJbl HAYYHOI'O MO3HAHUS 2
https://m.edsoo.ru/7t41bf72
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematnka 5 brbmorexa [TOK
https://m.edsoo.ru/7f41bf72
29 JiHavuka 7 bubmoteka IJOK
https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpaHEHUSI B MEXaHUKE 6 1 1 butamorexa [IOK
https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMH €THY €CKOM 9 | bubmotexa [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 Eubmorexa IOK
https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHUSI BEIIECTBA. 5 bubmoteka IJOK




®azoBbI€ EPEX OB

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

Hroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bubmioreka [IOK
4.1 1
UeKTpoCTATIIK 0 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 3MEKTpUYECKUN TOK. TOKH 12 bubmmorexa [IOK
' B PA3JIMYHBIX CpeAax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
Pe3zepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KITACC

KoanuecrBo yacos DJIeKTPOHHbIE
HauMeHoBaHMe pa3iejioB U TeEM (uudposbie)
Ne n/mm Konrpouabnsbie | IlpakTuyeckue
NpOrpaMMsl Bcero oOpa3oBaTe/bHbIC
padoThI padoThbI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
11 MaruuTHoOe€ noJjie. DJIeKTpoOMarHuTHast 1 | 3 bubmmorexa [JOK
) WHIYKIUS https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHU4Y€eCKHE U 3TIEKTPOMATrHUTHBIE 9 | bubmmorexa [{OK
' KoJeOaHus https:/m.edsoo.ru/7f41c97¢
5 MexaHU4YeCKHE U SJIEKTPOMarHUTHBIE 5 | bubmumoreka [IOK
) BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
2. 10 3
3 Onika https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIIEHUAJIBHOM TEOPUY OTHOCUTEJBbHOCTH

31 OCHOBBI ClileHATBHON TEOPUH 4 | bu6motexa [IOK
' OTHOCHTEIBHOCTH https:/m.edsoo.ru/7f41c¢97¢
Uroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA

4.1 OleMEHThI KBAHTOBOU ONTUKHU 6 bu6mmoreka [JOK




https://m.edsoo.ru/7f41c97¢

42 CTpoetiie aToma 4 E;ISSJ:I/I//II(::;{;ErOu/I;M 1c97¢
43 ATOMHOE 1pO . ngﬁgﬁ;ﬁoﬁﬂ 1c97¢
Wroro no pazneny 15
Paznen 5. 3JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHU
5.1 DeMEHTBHI ACTPOHOMHH M aCTPODUZHKHU 7 E:f:?/if::éigroulsﬂlﬁk
Hroro no pazneny 7
Paznen 6. OBOBLIAIOHIEE IOBTOPEHHUE
6.1 O6o01maro1iee MOBTOpeHNE 4 ngg;ifg;grouﬁﬂucgk
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







ITOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbBbIE
Ne Hara uugposbie
Tema ypoka Kontpoasbnsbie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
®du3rKa — HayKa 0 IPUPOJE.
1 Hayunsie MeT(})] bl HOfH:)HIf}I 1 bubmorexa [OK
Y A https://m.edsoo.ru/ff0c32e2
OKpY’KaloIlero Mupa
Pouib u MecTo Qpu3uku B
OPMHPOBAHUM COBPEMEHHOU
2 I(-ll)ap HOI;I KapTHUHBI l\fI/I a, B 1 bubmorera TIOK
v pu pa, https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON AEATEIIbHOCTH
moaeH
MexaHuueckoe JBUKEHHUE.

3 OTHOCHTENIHFHOCTh MEXaHUIECKOT'O | bubmioreka [IOK
nBwxkeHus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOpPEHUE

4 PaBHOMEpHOE NPAMOJIMHENHOE | bubmmorexa LIOK
JIBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE PSMOJIIMHEWHOE | bubmuorexa [IOK
JIBWXKEHHUEC https://m.edsoo.ru/ff0c372e

6 CBoOonHOE najieHne. Y CKOpeHne | bubmotexa [JOK
CBOOOHOTO TIaJICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneitHoe JBHKEHUE. 1 bubmuotexa [JOK




JIBH>KeHUE MaTeprualibHON TOYKH 110
OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada

[IpyHIMI OTHOCUTEIBHOCTH

bu6mmoreka [JOK

Hmnynbe cuitbl. 3aKOH COXPaHEHHUS

8 I"amunes. aepunanbHble CUCTEMBI
. https://m.edsoo.ru/ff0c3be8
orcueta. [lepBrrit 3akoH HproToHa
Macca Tena. Cuna. [Tpunmun
. bu6moreka [JOK
9 cynepno3uunu cui. Bropou 3akoH
. https://m.edsoo.ru/ffOc3bed
Hprorona ay1st MaTepruaibHOW TOYKHU
10 Tperun 3akon HeroToHa miist bubmuorexa [IOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3bed
3aKOH BCEMUPHOIO TATOTEHUS.
11 Cuna 1spkectu. [lepBas bu6mmorexa [IOK
- HeP https://m.edso0.ru/ff0c3d00
KOCMUYECKas CKOPOCTh
2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmotexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenns. Koapdunmenr
13 Tperusi. Cuja COnpoTUBICHUS TPU bubmuotexa [JOK
JBWKCHUU TeJIa B )KUJIKOCTH HIINA https://m.edsoo.ru/ff0c3f76
rase
[locTynarenpHo€ U BpalaTeabHOe
JBIDKEHHE a0 COJIIOTHO TBEPIOTO
bu6mmnoreka [JOK
14 tena. MomeHT cuiibl. [1ne4o cuibl.
. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHUS TBEPAOro
Tena
HMiynbc MaTepHaIbHON TOYKH,
bu6mmoreka [JOK
15 CUCTEMBI MATEPUATIBHBIX TOYEK.

https://m.edsoo.ru/ff0c43d6




HMITyJIbCaA. PeakTuBHOE JABHXCHUC

16

PaboTa 1 MOIIHOCTH CHJIBI.
Kunernueckas sHeprus
MaTepuanbHOi Touku. Teopema 00
U3MEHEHUU KUHETUYECKOW SHEpruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

IToreHuanbHas SHEPrusl.
IToreHumanbHas S3HEPrus ynpyro
ne(pOpMUPOBAHHOU NPY>KUHBI.
[ToreHumanbHas 3HEPrus Tena
BOJIN3U MOBEPXHOCTH 3EMIIH

bubmioreka [IOK
https://m.edsoo.ru/ffOc461a

18

ITorenuuanbHbIE U
HENOTEHLIMAJIbHBIE CUIIbL. CBS3b
pabOTHl HEMOTEHIMAIBHBIX CHII €
WU3MEHEHUEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXPaHEHUSA MEXaHUYECKOU
SHEPrun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c¢

19

JlaGopartopHas paboTa
«HccnenoBanue cBsA3u pabOTHI
CHJIBI C U3MEHEHUEM MEXaHUYECKOH
SHEPruM Teja Ha IpUMepe
PaCTSHKEHUS] PE3UHOBOT'O KI'yTa

20

KontponwsHas pabota mo reme
«Kunematuka. [[lunamuka. 3aKOHbI
COXpPaHEHUS B MEXAHUKE

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJI0KEHHUS
MOJIEKYJIIPHO-KUHETUY €CKON

bu6moreka [JOK
https://m.edsoo.ru/ff0c4dc2




Teopuu. BpoyHOBCKOE TBHKEHUE.

Huddysus

22

XapakTep ABUKEHUS U
B3aUMOJCHCTBHS YaCTHI] BEIIECTBA.
Monenu cTpoeHus ra3oB,
KHAJIKOCTEN U TBEPIBIX TEI

23

Macca monekyi. Konnaectso
Bemecrna. [locrossHHas ABoraapo

24

TennoBoe paBHOBECHE.
Temnepartypa u e€ u3MepeHue.
[llxana temneparyp Llenbcus

25

HNneanvubiii ra3 B MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AbcomroTHas TeMIepaTypa Kak
Mepa cpeaHel KUHETUYECKOM
SHEPIruM JBUKEHHS MOJIEKYJI.
VYpaBHenue Meneneena-
Knaneitpona

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akon JlampToHA. I'a30BbIC 3aKOHBI

28

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
MEXy ITapaMeTpaMu COCTOSIHUS
Pa3pEeKEHHOT O Ta3a»

29

N3omporneccsl B n€aIbHOM rase u
uX rpaduyeckoe rnpeacraBacHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpennss sHeprus

Bbu6moreka [JOK




TEPMOJIMHAMHYECKOU CUCTEMBI U
CocoObI €€ N3MEHEHHUS.
KomuuecTBo TeninoTsl U padora.
BuyTtpennss sHeprus
OJIHOATOMHOTO UJI€aJIbHOTO Ta3a

https://m.edsoo.ru/ff0c5952

bu6mmoreka [JOK
31 Bune! Terionepenauun
https://m.edsoo.ru/ff0c5c36
VYnenbHasg TEMII0EMKOCTD BEIIECTBA.

1 KonnuectBo TemioTel mpu bubmmorexa [IOK
Tenyonepenaye. AnnadaTHbIN https://m.edsoo.ru/ff0c5¢36
nporecc

13 IlepBblii 3aKOH TEPMOIUHAMUKHA U bubmuoreka LIOK
€ro IpUMEHEHHUE K U30IpoLeccam https://m.edsoo.ru/ffOcSefc
HeobpaTtuMocTs mporieccoB B

34 npupoze. Bropoii 3akoH bubmmorera [IOK

https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHI

35 [Mpunuun aeiictust u K11 bu6mmoreka [JOK
TEMJIOBON MaIlIMHBI https://m.edsoo.ru/ff0c600a

36 [Mukn Kapuo u ero KI1J]

37 DKonoruueckue npodeMbl
TENJIO3HEPI €TUKU
O06o0marmui ypok

38 «MoneKyﬂ;{pHaZ];()bmnKa. OcCHOBBI bu6mmorexa [IOK

https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMUKU
39 KonrtponpHas pabora 1o reme bubmuoreka LIOK

«MounekynspHas ¢puzuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50




TCPMOANHAMUKHU

[TapooOpazoBaHue ¥ KOH/ICHCAIHS.

bu6mmoreka [JOK

40
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCUTEIIbHAS
41 BJIAXKHOCTbH BO3/1yXa. HachlleHHBIM bubmmorera TIOK
A RE. TACH https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucranamueckue u
aMmopdHbie Tena. AHU30TPOIHS
Ii(b P bu6mmoreka [JOK
42 CBOMCTB KpUCTaJLIOB. JKujakue
https://m.edsoo.ru/ff0c65f0
Kkpuctaiibl. COBpeMeHHbIE
MaTepHaIbl
[InaBrneHue U KpUCTAIIU3AIUA.
bu6mmoreka [JOK
43 VY nenapHad TEILIOTA IIJIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cyb6numanus
b K
44 VYpaBHEHHE TEIIIOBOTO Oananca nommorexa 10
https://m.edsoo.ru/ff0c6820
OnexTpuszanus Tea. DIEKTPUUECKU N
45 3apsi. [[Ba Buja 3JeKTpUYECKUX bubmmorera TIOK
AL A P https://m.edsoo.ru/ffOc6bcc
3apA/10B
[IpoBOAHUKH, TUIJIEKTPUKH U
46 MOJYNPOBOAHUKHU. 3aKOH bubmmorexa [IOK
COXpPaHEHUS IEKTPUUECKOr 0 https://m.edsoo.ru/ff0c6bcc
3apsaa
B3aumonencTBue 3apsaaoB. 3aKOH
. . bubmoteka [JOK
47 Kynona. TodeuHbId 371K TPUYECKUI

3apsin

https://m.edsoo.ru/ff0c6ces




48

Hanpsik€HHOCTD 3J1€KTPUYECKOTO
nosist. [TpuHIMn cynepno3uuuu
3JIEKTPUYECKUX ToJien. JInHum
HaNpsKEHHOCTH

bu6moreka [JOK
https://m.edsoo.ru/ff0c6df2

49

PaboTa cuit aeKTpoCTaTHYECKOro
noinda. [lorenmman. PasHocTts
IIOTEHIINAJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6f00

50

[IpoBOAHMKY U TUINEKTPUKH B
ANEKTPOCTATUYECKOM TOJIE.
Junsnektpudeckasi MpOHUIIAEMOCTh

bubmioreka [IOK
https://m.edsoo.ru/ff0c7018

51

OnexkrpoeémkocTs. Konaencarop

bubmioreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTh MIIOCKOT 0
KOHJIEHCaTopa. JHeprus
3apsKEHHOT0 KOHJEHcaTopa

bu6moreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnas pabora "M3mepenue
NEKTPOEMKOCTH KOHJIeHcaTopa"

54

[IpuHUMD AECTBUSI U TPUMEHEHHE
KOHJIEHCATOPOB, KOMUPOBAJIBHOIO
arnmapara, CTpyiHOro NpuHTEPA.
DJIeKTpOCTaTHYECKas 3alluTa.
3a3zeMiIeHUE JICKTPONPHOOPOB

55

DIIEKTPUYECKUN TOK, YCIIOBHS €TO
cymiectBoBaHusA. [10CTOSAHHBIN TOK.
Cwiia Toka. Hanpspokenue.
Conpotusnenne. 3akoH OMa st
ydacTKa Lenu




56

[TocnenoBarenbHOE, MapaliebHOE,
CMEIIaHHOE COeTMHEHUE
npoBOAHUKOB. JlabopaTopHas
paboTa «/3yueHne cMeImanHoro
COCIMHEHHSI PE3UCTOPOBY

0.5

bu6moreka [JOK
https://m.edsoo.ru/ff0c7410

57

PabGoTa 1 MOIITHOCTH
JIEKTPUYECKOI'0 TOKA. 3aKOH
Jxoyns-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma s mOoJHOU
(3aMKHYTO# ) 3JIEKTPUYECKOM TISTTH.
KopoTkoe 3ambikanue.
JlabGopaTopHas padora «3mepenue
OJIC ucroyHukKa ToKa U €ro
BHYTPEHHETO CONPOTUBICHUS

0.5

bubmioreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHblii ypok. KoHTpoNBHAA
pabota o Teme
"DnekTpoauHamMuka" /
Bcepoccuiickas npoBepouHas
pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuit ypox
«OIIEeKTpOJUHAMUKAY /
Bcepoccuiickast mpoBepoyHas
pabora

bubmioreka [IOK
https://m.edsoo.ru/ff0c88be

61

DIIeKTpOHHAs IPOBOAUMOCTb
TBEPABIX METAIOB. 3aBUCUMOCTh
COIIPOTUBJICHUS METAJIIOB OT
TemnepaTypbl. CBEpXIpOBOANMOCTb




DNIEKTPUYECKUU TOK B BaKyyMe.

62 . 1
CBouCTBAa 3JIEKTPOHHBIX IIyYKOB
[TomynpoBOHUKH, UX COOCTBEHHAS

63 Y IPUMECHAS! IPOBOANUMOCTb. | bubmmoreka LIOK
CsoucTBa p—n-niepexoza. https://m.edsoo.ru/ff0c84ae
[TomynpoBoHUKOBBIE TPUOOPHI
DNEeKTpUUYECKUHU TOK B pacTBOpax 1

64 pacIuiaBax 3J€KTPOIUTOB. | bubmmoreka LIOK
DNEKTPONUTUYECKAS TUCCOLIUALINS. https://m.edsoo.ru/ff0c82ba
DnexTpou3
DIIEKTPUYECKUH TOK B rasax.

65 CaMOCTOSITETbHBIN U | bubmoteka [JOK
HECaMOCTOATENbHBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Mounus. [1nazma
DneKTpudecKue mpudopsl U

66 YCTPOICTBA U UX MPAKTUYECKOE | bubmmorexa [IOK
npumeHenue. [IpaBuna TeXHukH https://m.edsoo.ru/ff0c86fc
Oe3omacHoCTH
KonrtponsHas paboTta o teme

67 «nekTpoctaTtuka. [locTosHHBII | bubmmorexa [IOK
3JIEKTpUYEcKnuil TOK. TOKH B https://m.edsoo.ru/ffO0c8a8a
pa3IMYHBIX Cpeaax»

68 Pe3epBHblii ypok. O0o6maromui 1 bubmuorexa LIOK
ypoxk o temam 10 kimacca https://m.edsoo.ru/ff0c8f6c
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11 KITACC

KoanuecrBo yacos DJIeKTPOHHbIE
[
‘:;H Tema ypoxa Beero Kontpoasbnsbie | IlpakTnueckue i[:;jennﬂ zgg)a[;zizeenbﬂme
padoThI padoThI pecypesI
[TocTossHHBIE MAarHUTHI U UX

| B3auMo/iel cTBHE. MarHuTHoOE ToJe. | bubmotexa [JOK
BexkTop MarHuTHOW MHIYKLIUH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHON WHIYKLIMU
MarsnuTtHoe€ 1oJjie MpoBOJAHUKA C

) TokoM. OnbIT Dpcrena. | bubmmorexa [IOK
B3aumojeiicTBrue NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopHas pabora «3yueHue

3 MaFHETHOII?O HOJI')ISI KaTYHIKI/Iy: 1 1 butmmorexa [IOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBHE MarHMTHOI'O I10JIS Ha
MpoBOJHUK ¢ TokoM. Cuna Amrepa.

4 JlaGoparopHas pabora | | bubmmoreka LIOK
«UccnenoBanue nelcTBUs https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOI'O MarHuTa Ha paMKy C
TOKOM)»

JleiicTBME MarHMTHOT'O TOJISI Ha

5 JBIKYILYIOCS 3aPSKEHHYIO | bubmuoreka IIOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cunsbl Jlopena




DJIeKTpOMarHuTHasI HHIYKITHS.
IToToK BEKTOpa MarHUTHOU
uaaykuuu. JJ1C nnaykuuu. 3akoH
AJIEKTPOMArHUTHOW WHTYKIIUH
®Dapanes

JlabopaTopHas pabora
«HccnenoBanue siBJICHUS
AIIEKTPOMATHUTHOU WHTYKITHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NunyktuBHOCTD. SIBIICHHE
camouHaykiuu. 3/1C
CaMOUHIYKITUU. DHEPrust
MAarHUTHOTO MOJIA KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE MoJie

bubmioreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckne ycTpoucTBa U X
IIPUMEHEHUE: TIOCTOSHHBIE
MarHuThbl, 3J1IEKTPOMAarHuThI,
JEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTUIL,
WHIYKIMOHHAS M€4Yb

10

O606maromuii ypok «MarautHoe
noje. DJIEKTpOMarHuTHast
WHTYKIUSD)

bubmioreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTpomnbHas pabora mmo reme
«MarsuTHoe 1oJIe.
3J'I€KTpOMaFHI/ITHa$[ I/IHI[yKIII/Iﬂ»

bu6mnoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIC MEXaHHYECKHE
konebanus. ['apMoHMUecKre

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06




KoseOaHus. Y paBHEHHE
rapMOHUYECKUX KOIeOaHUM.
[IpeBpatienure sHepruu

13

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
neprojia MajbIX KoJie0aHui rpysa
Ha HUTH OT JJIMHBI HUTH H MacChl
rpy3a»

14

KonebatensHbIH KOHTYP.
CBobOoaHbBIE TEeKTPOMArHUTHBIE
KoJIeOaHUsI B UJ1€aTbHOM
KoJie0aTeIbHOM KOHTYPE.
AHaNoOrust MeXa1y MEXaHU4eCKUMU
U DJIEKTPOMArHUTHBIMH
KOJICOAHHSIMH

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3akoH
COXpaHEHUS DHEPTUU B HJICAIbHOM
KoJIe0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBiieHHne O 3aTyXarOMUX
KosneOaHusx. BeiHyX/1eHHbIE
MEXaHUUYECKHE KOJIeOaHus.
Pe3zonaHc. BeIHYyX1€HHBIE
AJIIEKTPOMArHUTHBIE KOJIeOaHus

bubmioreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIH TOK.
CuHyCOMIAIBHBIN IEPEMEHHBIN
TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIIJIUTYTHOE U

bu6moreka [JOK
https://m.edsoo.ru/ffOcbd34




JICUCTBYIOIIlEE 3HAYEHUE CUIIbI TOKA
Y HaTPsKEHU S

18

Tpanchopmatop. [Ipoussoactso,
nepeaaya u norpediaeHue
AIIEKTPUYECKOU IHEPTUU

19

YCTpoiCTBO U TPaKTUYECKOE
IIPUMEHEHUE HJIEKTPUUECKOTrO
3BOHKA, F'€HEpaToOpa IePEMEHHOIO
TOKa, JTMHUH dJIeKTponepenad

bubmioreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKU TTPU
IIPOM3BOJICTBE JIEKTPOIHEPrUU.
Kynberypa ucnons3oBanus
AIEKTPOIHEPTUH B TOBCETHEBHOU
JKU3HU

21

MexaHn4eckue BOJIHbI, YCIOBHS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHeHUs U
JuinHa BonHEL. [lonepeunsie u
IIPO/I0JIbHBIE BOJHBI

bubmioreka [IOK
https://m.edsoo.ru/ffOccas4

22

3ByK. CKOpOCTh 3ByKa. ' poMKOCTH
3Byka. Beicota Tona. TeMOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

3J’I€KTpOM3FHHTHBI€ BOJIHBI, UX
cBoucCTBa U ckopocTsk. [llkana
SJICKTPOMAriuTHBIX BOJIH

bubmioreka [IOK
https://m.edsoo.ru/ffOccfeQ

24

[TpuHUUBI paInOCBSI3U U
TCIICBUACHU . Pa3BI/ITI/IC CpeI[CTB
cBa3u. Paguosokaims




KonTponbHas padora «Konebanus

bu6moreka [JOK

25
W BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpssMonuHeitHOE pacnpOoCTpaHEHHE
26 CBETa B OTHOPOIHOM cperie. bubmotexa [JOK
ToueuHslii HICTOYHUK CBETA. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
bubmioreka [IOK
27 oTpaxeHus ceera. [loctpoenue
. https://m.edsoo.ru/ff0cd4e0
M300paKEHUH B TNIOCKOM 3€pKalie
IIpenomnenue ceera. IlonHoe
)3 BHYTPEHHEE OTPAKECHHUE. bu6mmorexa IIOK
[IpenenabHbIM yro NoaHoro https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPaKECHUS
29 JlabopartopHas pabora «/3mepenue bubmmorexa [IOK
[oKasarens MPeIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3zobpaskeHu
. bubmotexa [JOK
30 B nuH3€e. DopMya TOHKOHN JIUH3BI.
https://m.edsoo.ru/ffOcddle
YBenuueHne JTUH3bI
JlaGoparopHas pabora
31 «HccnenoBanne CBOMCTB
M300paKEHUM B TUH3AX)»
Hucnepcus cera. CloKHbIN
1 coctaB Oenoro ceera. L[Ber.
JlabGopaTopHas pabora
«HaOmroneHre aucriepcuu cBeTa»
3 WnTepdepennus ceera. bubmmoreka LIOK

Hudpakuus cBera.

https://m.edsoo.ru/ff0ced22




JudpakunonHas peméTka

HOHGpG‘IHOCTL CBETOBBIX BOJIH.

bu6mmoreka [JOK

34 ITonspuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue mpudopsl U
35 YCTPOIMCTBA U YCIOBUS X
0€e3011acCHOr 0 TPUMEHEHHUS
I'paHuLIBI NPUMEHUMOCTH
36 KJIaCCUYE€CKOU MEXaHUKHU. bubmotexa [JOK
[ToctynaTel cnennaabHOU TEOPUU https://m.edsoo.ru/ffO0cf862
OTHOCUTEIBHOCTHU
OTHOCHUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMeIJIeHUE bubmorexa OK
https://m.edsoo.ru/ffOcfad2
BPEMEHU U COKpAILlEHUE JUTUHbI
DHeprus 1 UMITyJIbC
13 pENATUBUCTCKON YacTUIlbl. CBs3b bubmmorexa [IOK
MaccChl C SHEPTHUEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus Mnoxkos
KontponpHas pabora «OnTHKa.
39 OCHOBBI CIIeIMAIBHON TEOpUU bubmorexa OK
https://m.edsoo.ru/ffOcf6f0
OTHOCUTEITBHOCTH
40 ®oTtonbl. Dopmyina [Lnanka. bubmmorexa [IOK
DHeprusi U UMIyJibc (hoToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEAOBaHUE
41 dororddexrta. OnbiThl A. T bu6mmorexa [IOK
https://m.edsoo.ru/ffOcffc4
Cronerosa
42 3akoHbl poTodddexra. YpaBHeHHE bubmmorexa [IOK




DunmrerHa ans Gotorddekra.
«Kpacnas rpanuna» ¢potordpdekra

https://m.edsoo.ru/ff0d015¢e

Jasnenne ceta. OmbiTe I1. H.

bu6mmoreka [JOK

43 JleGeneBa. XumMudeckoe TEHCTBHE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne ycTpoucTBa U
m MPAKTHYECKOE IPUMEHEHU E:
doTosMeMeHT, POTOAATUHK,
coJIHEeYHas1 OaTapest, CBETOIUOT
45 Pemenue 3amau no Teme bubmoteka [JOK
«DIIEMEHTHI KBAaHTOBOM OITHUKI) https://m.edsoo.ru/ff0d0302
Mogens atoma ToMcoHa. OIBITH
46 Pesepdopna mo paccesHuto o- bubmmorexa [IOK
yacrtull. [InanetapHast Mojenb https://m.edsoo.ru/ff0d091a
atoma
bu6mmoreka [JOK
47 [Toctrynatel bopa 1
https://m.edsoo.ru/ff0dOafa
W3nydyeHne u noryiomneHne
43 (OTOHOB IIpH NEPEXO/IE ATOMA C bubmmoreka LIOK
OJIHOT'O YPOBHS 3HEPIUU Ha APYTroOil. https://m.edsoo.ru/ff0dOafa
Bunge! criektpoB
BonHoBBIE CBOMCTBA YACTHII.
Bounbl ne bpouTs.
. bu6mmoreka [JOK
49 KopnyckyisipHO-BOJIHOBOU
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CHOHTaHHOE U
BBIHYXJECHHOE U3JIy4ECHHE
50 OTKpBITHE PaIUOAKTUBHOCTH. bubmoteka IJOK




Omnsiter Pe3epdopaa no
OIpe/IeJIEHUIO COCTaBa
PalMOaKTHBHOTO U3ITy4EHUS

https://m.edsoo.ru/ff0d0fd2

51

CeomuictBa anbda-, 6era-, ramma-
u3iydyeHus. Bausaue
paaMOaKTUBHOCTH HA JKHUBBIE
OpraHu3Mbl

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otonel. Anbda-pacnai.
DNEeKTPOHHBIK U MO3UTPOHHBIN
Oera-pacnaa. ['amma-uznyuenue

bubmioreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3M HYKJIOHOB B siJIpe.

S nepubie peakuuu. SnepHbid
peakTtop. [Ipo0GiemMbl, mepcreKTHBHI,
HKOJIOTMYECKUE ACIIEKTHI IAEPHON
SHEPreTUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHbIE YaCTUIBI.
OtkpsITHE TO3UTPOHA. MeTozbl
HaOJIOIEHNS U PETHCTPALIUU
AIEMEHTAPHBIX yacTull. Kpyrisnii
cToJ1 «DyH1aMEHTaIbHBIE
B3aUMOJICUCTBUS. ENMMHCTBO
(¢u3nYecKOr KapTUHBI MUPa»

bubmioreka [IOK
https://m.edsoo.ru/ff0d0e38

55

ITansl Pa3BUTHA aCTPOHOMUMU.
[IpukiaHOE€ U MUPOBO33PEHUECKOE
3HaYeHue acTpoHOMUU. Bujg
3Be€3nHOro Heba. Co3Be3nus, ipKue




3BE3/b1, MJIAHETHI, UX BUINMOC
nemkenne. ConHevyHas cucreMa

56

Comune. ConHedyHast akTHBHOCTb.
Hcrounuk 3ueprun ComnHLa v 3BE37

57

3BE3bI, X OCHOBHEIE
XapaKTEPUCTUKH. 3BE3/bI IIIaBHOU
MOCJEeN0BaTEIbHOCTU. BHYyTpeHHEe
crpoenue 38€371. CoBpeMEHHbIE
MPEACTABIICHUS O MPOUCXO0XKIECHUN
U »BoJrorid CoJIHIA U 3BE3L

58

Mneunsi [1yTs — Hama
I'anaktuka. [Tonoxenue u
newxenne Comana B ['anakThke.
I"amaktuku. YepHble ObIPHI B SAPAX
rajgakTUK

59

Bcenennas. Pazberanune ramakTuk.
Teopus bonpmioro B3peiBa.
PenmukToBoe u3inyyenue.
MertaranakTuka

60

Hepemennsie nmpoOiembl
ACTPOHOMUU

61

KonTponsHas pabora «3neMeHThI
ACTPOHOMUHU U acTPOYU3UKU»

62

O6o6maromuit ypok. Ponb pusuku
Y aCTPOHOMHH B 9KOHOMHYECKOMH,
TEXHOJOIrHICCKOM, COIUAILHON 1
ATHYECKOU cepax AessTeTLHOCTH




YCIOBCKa

63

O6o06maromuii ypok. Pois u Mmecto
(GU3UKH 1 aCTPOHOMUU B
COBPEMEHHOW Hay4HOU KapTHHE
MUpa

64

O6o00mmatomuii ypok. Posb
(bu3nYEeCcKOil TEOpHH B
(bopMHpOBaHUY MTPECTABICHUN O
¢u3nyecKoil KapTUHE MUpa

65

O6o06maromuii ypok. Mecro
($U3NIECKOI KApTHHBI MUPA B
o011eM psiiy COBpEeMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEACTABICHUIN O IPUPOE

66

Pe3epBHbIl ypok. MarHuTHOE 1oJe.

DneKTpoMarHuTHasi MHAYKIIUS

67

Pe3epBHbIit ypok. OnTuka. OCHOBBI
CIIEIMAJIBHON TEOPUH
OTHOCUTEIBHOCTH

68

PesepHslii ypok. KBanTtosas
¢u3nKa. D1eMEHTbl ACTPOHOMUH U
acTpopU3UKU

bubmioreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

10 KVIACC

Kon
NpoBEPSAEMOro
pe3yJjabrara

IIpoBepsieMble NpeAMeTHbIE Pe3y1bTAThl 0CBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 0o0pa3zoBaHus

10.1

JleMOHCTpUpOBaTh Ha NpHUMEpax pojb M MECTO (HU3UKU B
(bopMUPOBAHUU COBPEMEHHOW HaYYHOH KapTHHBI MUPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKHM U  TEXHOJOrMd, B  MPaKTHUYECKOU

EITENIbHOCTH JIIOEN

10.2

Y4uTheIBaTH TpPaHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKHUX
MOZENE: MaTepuajbHas TOYKa, MHEPLMAJIbHAs CUCTEMAa OTCYETA,
a0COIOTHO TBEPAOE TEJIO, HWICATIbHBIA Ta3; MOICIH CTPOCHUS
ra3oB, JKMJKOCTEN U TBEPABIX TEJ, TOUYCUHBIN INEKTPUUECKUN 3apsif

— TpU peleHnn (PrU3nuecKux 3aaad

10.3

PacnozHaBath (pusnueckue ABieHUs (IpoLEcChl) U OOBIACHATH UX
Ha OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU CTPOEHUS BEUIECTBA U AJIEKTPOAMHAMUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE  IpPSAMOJMHEWNHOE  JBHXKEHHE, CBOOOJHOE
najeHue  Tell, JABW)KEHME 10  OKPYKHOCTH,  HMHEpLHs,
B3auMonericteue Tex; Auddys3us, OpOYHOBCKOE JBUKCHHE,
CTpPOEHHE KHUIKOCTEH U TBEPIBIX TeJl, U3MEHEHUE 00bEMa Tel Mpu
HarpeBaHuM (OXJAXKJICHUH), TEIJIOBOE PAaBHOBECHE, HMCIApPEHUE,
KOHJEHCallMs, MJIaBJIeHnEe, KpUcTauIu3alus, KUIIeHNe, BIaXXHOCTh
BO3/lyXa, IIOBBIIIEHHE [aBJEHUs ra3a IpU €ro HarpeBaHUM B
3aKpBITOM COCYZE, CBSI3b MEXIY MapaMeTpaMu COCTOSIHUS rasa B

HU301poHeccax; JICKTprUu3auuga TCII, B3aUMO/ICHCTBHE 3apsaa0B

10.4

OnuceiBaTh MEXaHMYECKOE JBIKEHUE, HCIONB3Yys (U3nuecKue
BEJIMYMHBL:  KOOpJIWHATa, IMyTh, MEPEMEIICHHE, CKOPOCTb,
YCKOpEeHHEe, Macca Teja, CuJla, HMMIYJbC Teja, KUHETHYecKas
SHeprusi, NOTCHUUAJbHAsI JHEprus, MexaHudeckas pabora,
MEXaHMYECKass MOIIHOCTh; NP ONHUCAHUU IPABUIBHO TPAKTOBAaTh
(GU3NYECKUI CMBICTT WCIONB3YEMbIX BEIMYHUH, UX O003HAUCHUS H
eNUHUIBI,  HAXOOUTh  (OPMYIBL,  CBA3BIBAIOIIME  JaHHYIO

(U3MYECKYIO BETMUNHY C IPYTHUMHU BEJIMYMHAMU




10.5

OnuceiBaTh W3y4EHHBIE TEMJIOBBIE CBOMCTBA TE€JI M TEIJIOBBIC
SIBJICHUSI, MCIOJb3yss (U3MYECKUE BEIMYMHBL: JIABJICHHE Trasa,
TEeMIepaTypa, CpeIHss KHHETHUECKas JSHEPrus XaoTHYECKOro
JBUKEHHUS MOJICKYJI, CPEIHEKBAJpPAaTUYHAS CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHsIST JHeprus, pabora rasa,
KOO UIIMEHT TOJIE3HOr0 JCHCTBUS TEIJIOBOT'O JIBUTATENS; MPHU
ONMMCAaHWM  MPAaBHJILHO  TPAKTOBaTh  (PU3MYECKHA  CMBICI
MCIOJIB3YEMBIX BEJIMYHMH, UX 0003HAYCHHUS M CAMHHIIBI, HAXOIUTh
GOpMyJIBI, CBS3BIBAIONIME JAHHYIO (PU3UYCCKYIO BEIMYUHY C

OPYTUMH BeIMYMHAM

10.6

OnucelBaTh W3Y4YECHHBIE JJIEKTPUYECKHE CBOWCTBA BeEIIECTBA H
JJIEKTPUYECKHE SBJIEHUS (IpOLlecChl), MCHOIb3Yys (U3NUECcKHe
BEJIMYUHBL:  JJEKTPUUYECKUH  3apsil, DJIEKTPUYECKOE  TIOJE,
HaIpsHKEHHOCTh TOJI1, NOTEHLHMAJ, Pa3HOCTh ITOTEHLMAIOB; IPH
ONMCaHUM  TPAaBUIBHO  TpPaKTOBaTb  (U3UYECKUM  CMBICIH
UCIOJIb3YEMbIX BEIUYUH, UX 0003HAYEHUS M €IMHHULIbI, YKa3bIBaTh
GopMyIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0O BEIUYHMHY C

APYrvuMHU BCIMYNHaAMU

10.7

aHaIM3UPOBATh (U3UUECKHE NPOLECCHl U SBICHUSA, HCIONb3YS
(du3MUecKue 3aKOHBI U TTPUHIUIIBL: 3aKOH BCEMUPHOTO TATOTEHUS, |,
II m III 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOU
SHEPruM, 3aKOH COXPAHEHMs] HWMITYJIbCa, NMPHUHIUI CYyNepro3UINH
CWJI, TPUHIUI PABHONPABUS HWHEPLUUATBHBIX CHCTEM OTCUETa;
MOJIEKYJIIPHO-KUHETUYECKYI0O ~ TEOPHI0  CTPOEHHsI  BEILECTBa,
ra3oBbl€ 3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW 3HEPIUH TEIIOBOIO
IBUKEHUS MOJIEKYN ¢ aDCONIOTHOI TeMIepaTypoil, mepBblii 3aKOH
TEPMOAVHAMMKY; 3aKOH COXpaHEHHUS >JIEKTPUYECKOro 3apsija,
3akoH KyiioHa; mpu 3TOM pasiuyarh CIOBECHYIO (DOPMYIMPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE U YCIOBUS (TPaHULIbI,

00J1aCTH) MPUMEHUMOCTH

10.8

OOBSACHATH, OCHOBHBIC MPUHIUIBI JEHCTBUS MalIWH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pas3nuyaTh YCJIOBHUS HX 0€30MacHOro

HCIIOJIb30BaHHA B HOBCCI[HGBHOI‘/’I KHU3HU

10.9

BremonHaTs OKCIICPUMECHTBI IO HCCICIOBAHHIO (bI/ISI/ILIeCKI/IX
SIBJICHUU M npoueCCoOB C HMCIIOJb30BAHHUEM IIPAMBIX M KOCBCHHBIX

U3MEpeHHid; mpu 3ToM (opMmysiupoBaTh mpodiiemMy (3amady) u




TUNOTe3y Y4eOHOro OJKCIEpPUMEHTa, COOUpaTh YCTAaHOBKY W3
MPENJIOKEHHOI O o0opynoBaHus, IIPOBOJNTH OIBIT u

(bopMyTHUPOBATH BHIBOIBI

10.10

OcymiecTBIATh TpPsSIMBIE W KOCBEHHBIE H3MEpEHUs (U3NYECKUX
BEJIMYUH; MIPU 3TOM BBIOMPATh ONTUMANBHBIN CIIOCOO M3MEPEHUS U
WCIIOJB30BaTh  M3BECTHBIE  METOABl OLEHKM IMOTPEIIHOCTEN

U3MEPEHUN

10.11

HccnenoBath 3aBUCUMOCTH MEXAY (PU3UYSCKUMU BEIMYUHAMU C
WCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM; MPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHUPOBATHh PE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH
(¢u3nYeCcKUX BETUYUH B BUAE TAOIHI] U TpapUKOB, eIaTh BBHIBOJIbI

110 pE3yJibTaTaM UCCICIOBAHUA

10.12

CoOmromath mpaBuiia Oe30mMacHOro TpyAa TMpPH  HPOBEACHHUH
UCCIIEZIOBAHUNA B paMKax Y4eOHOro OSKCIepUMEeHTa, Y4eOHO-
U CCJIEI0BATEIbCKOM U IPOEKTHOM JeATENbHOCTH c
UCIOJb30BAaHUEM H3MEPUTENbHBIX YCTPOMCTB U J1a00paTOPHOro

000pyaOBaHUS

10.13

Pemate pacuéTHble 3amauum  C SBHO 3aJlaHHON  (usmueckoit
MOJIENBI0, UCTIONB3Ys (PU3NUYECKUE 3aKOHBI M TIPUHITUIIBL, HA OCHOBE
aHaiM3a yCIOBHUS 3aJayd  BBIOMpaTh (PU3MUECKYI0 MOJEb,
BBIJICIATHh (PU3MYECKHE BEJIMYMHBI U (POPMYIIBI, HEOOXOAUMBIC IS
e€ pelieHus, MNPOBOAUTh Pacu€Thl W OIEHUBATh PEaJbHOCTb

MOJYYCHHOI'O 3HAYCHH (1)1/13PI‘I€CKOI71 BCIIMYMHBI

10.14

PemaTte  kadecTBEHHBIE  3aJadd:  BBICTPAMBATH  JIOTMYECKH
HEIIPOTUBOPEYMBYI0 ILEMNOYKY pacCyKIECHUH C OINOpOM Ha

HU3Yy4YCHHBIC 3dKOHbI, 3dKOHOMCPHOCTU U (1)I/IBI/ILICCKI/I6 SAIBJICHHA

10.15

Hcnonp3oBaTh HpU peUICHMM Y4YEOHBIX 3aJady COBpPEMEHHbIE
MH(OPMAILIMOHHBIE TEXHOJOTUU JJIsl TOUCKA, CTPYKTYpPUpPOBaHUS,
MHTEPIPETALUU U MpeICTaBICHUs] y4eOHOW U HaYyYHO-IIONYJIsipHON
uH(popManMy, IMOJYyYEHHOW M3  pa3iMYHbIX  HCTOYHHUKOB;

KPUTHYECKH aHATU3UPOBATH MOTy4aeMyt0 HH(OPMAIUIO

10.16

[TpuBoaUTH IpUMEPHI BKJIAJa POCCUMCKUX U 3apyO0ekKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, OOBSCHEHHUE MPOILIECCOB OKPYKAIOILIETO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp30BaTh TEOPETUUESCKUE 3HAHUS MO (PU3UKE B TTOBCETHEBHOM

KU3HM 11 oOecrieueHHs] O€30MaCHOCTH TMpU  OOpallleHuu ¢




npudbopaMu U TEXHUYECKUMH YCTPOMCTBAMHU, IJIsI COXpaHEHUs
3I0POBBSI U COOJMIOACHHS HOPM SKOJOTMYECKOTO TIOBEICHHUS B

OKpYyXarollen cpese

10.18

PaGoTtath B Tpymnme C BBINOJHEHHEM pPA3IUYHBIX COIHMAIBHBIX
poJielt, IIaHuPOBaTh PadOTY I'PYIIEI, PAIIMOHATEHO PACIPEIeTsTh
00s3aHHOCTH W TUJIAHHPOBATH MACATEIBHOCTh B HECTaHIAPTHBIX
CUTyalHMsX, aICKBATHO OLICHMBATh BKJIAJ KaXKJIOI0 U3 YYaCTHUKOB

I'PYNIBI B pELIEHUE pacCMaTpUBaeMoi MpoOJIeMbl

11 KIIACC

Kon
NpoBEPSIEMOT0
pe3yabTara

IIpoBepsieMble MpegMeTHbIE Pe3yabTATHI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 0o6pa3zoBaHusA

11.1

JleMOHCTpUpOBaTh Ha HpUMeEpax pojib U MeCTo (U3UKU B
(GbopMUPOBAHUU COBPEMEHHON HaYyYHOH KapTHHbBI MUPA, B Pa3BUTUU
COBPEMEHHOM TEXHHKHM U  TEXHOJOrMH, B  IMPAKTHYECKOU
NeSITeIbHOCTU JIIOJIeH, IEIOCTHOCTh U €AMHCTBO (DU3HUECKOil

KapTUHBI MUPA

11.2

Y4uuTeiBaTh TpaHULIBI TPUMEHEHUS M3YUYEHHBIX (U3HUECKUX
MOJIeNIEH: TOYEYHBIM AJIEKTPUYECKUH 3apsi, sAepHas MOAEINb
aToMa, HYKJIOHHas MOJeldb AaTOMHOIO SApa TpU pPELIEHUU

¢dbus3nUecKkux 3amad

11.3

PacnosnaBaTth ¢u3nyeckue sBIEHHS (IIPOLIECChI) U OOBACHATH UX
HAa OCHOBE 3aKOHOB OJIIEKTPOJUHAMHUKHA W KBAHTOBOH (U3UKHU:
ANIEKTpUYEcKasi MPOBOAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOe  JCWCTBHS ~ TOKAa,  B3aMMOJACWCTBHE  MAarHUTOB,
AIIEKTPOMArHUTHAsl MHIYKIUS, JEWCTBUE MAarHUTHOTO TIONS Ha
MPOBOJAHUK C TOKOM U JBHXKYIIUICS 3apsj, SJIEeKTPOMarHUTHBIC
KojeOaHWs M BOJIHBI, MPSMOJIMHEWHOE pacCIpOCTpaHEHUE CBETa,
OTpa)k€HUE, TpeloMiieHHe, HHTepdepeHuus, audpakuus Hu
noJisipu3alsl CBeTa, JUCIepcHs CcBeTa, (OTOIEKTPUUECKUI
abpdext (dhoTodddekt), cBeTOBOE IaBlEHHWE, BO3HHUKHOBEHUE
JUHEWYaToro CIEeKTpa aromMa BOJOpOJAa, €CTECTBEHHas U

HCKYCCTBCHHAs PaAOAKTUBHOCTDb

114

OnuceIBaTh HU3Yy4YCHHBIC CBOMCTBA BCHICCTBA (SHGKTpI/I‘IeCKI/Ie,




MarHuTHbIE,  ONTHYECKHUE,  OAICKTPUYECKYI0  IPOBOIUMOCTD
pPa3IMYHBIX CpEl) M DJIEKTPOMArHUTHBIC SBJIEHUS (TIPOIIECCHI),
UCHONB3Ys (pU3MUeCKHue BENUYUHBL: SIEKTPUUECKUN 3apsi, cuia
TOKa, 3IEKTPUYECKOE HaIpsLKEeHUe, AIIEKTPUUECKOE
CONIPOTHBJICHHE, pPa3HOCTh moTeHnuanoB, IJIC, pabora TOKa,
WHAYKIMS MarHuTHOro moJisi, cuia Awmmnepa, cuna JlopeHua,
WHIYKTUBHOCTB KaTYIIKH, YHEPTHUs DJIEKTPHUECKOTO ¥ MAarHUTHOTO
moJieil, mepuosa M yacTora KoiebaHuil B KoyiebaTeNbHOM KOHTYpE,
3apsi ¥ CUJIa TOKA B MIPOIIECCE TAPMOHUYECKUX DJICKTPOMArHUTHBIX
KosneOaHuii, (GOKyCHOE PacCTOSIHHE M ONTUYECKasl CUjla JIMH3BI; PU
OMMMCAaHUM  TPABWIBHO  TPAaKTOBaTh  (U3MUECKHH  CMBICIH
WCIOJIb3YEMBIX BEIIMYUH, UX 0003HAYCHUS U E€AUMHUIIBI, YKA3hIBATh
(GOpMyJBI, CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEIMYUHY C

APYrvuMHU BCIMYHUHaAMU

11.5

OnucelBaTh M3yYCHHBIE KBAHTOBBIC SIBJICHUS U IIPOLECCHI,
UCMO0JIb3Ysl PU3NYECKHE BEIMUUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI U YAaCTOTa CBETA, YHEPrus U UMIYJbC (OTOHA,
IIepUo MoJypacnajga, dSHEpPrus CBsA3M AaTOMHBIX sAlep; IpuU
OMMCAaHUM  TPABUJIBHO  TPaKTOBaTh  (PU3MYECKUH  CMBICIH
UCIOJIb3yEeMbIX BEJIMYMH, UX 0003HAYEHUS U €IUHMIIBI, YKa3bIBATh
(bopMyIBl, CBS3BIBAIONIME JaHHYIO (HU3MUECKYI0 BEIMYUHY C
APYTUMHU  BEJIWYMHAMH, BBIUUCIATH 3HAYEHHE  (U3UUIECKON

BCIIMYHHBI

11.6

AHanm3upoBaTh (U3HYECKHE TMPOIECChl W SBJICHUS, HCIIOIb3YS
¢u3nueckre 3aKOHbBI W NPUHIUINBL 3akoH OMa, 3aKOHBI
MOCJIEA0BATEIBLHOI0 U MapaJlIeIbHOTO COEAMHEHHUS MPOBOJIHUKOB,
3akoH Jlxoyna — JleHma, 3aKOH 3JEKTPOMAarHUTHOW HMHAYKLHWH,
3aKOH MOPSAMOJMHEWHOrO  pPAaCOpOCTPAaHEHUS  CBETa, 3aKOHBI
OTpaKEHUsI CBETA, 3aKOHBI TMPEJIOMJICHUS CBETa, YpaBHEHUE
OiiHmTelHa st GoTodPPeKTa, 3aKOH COXPAaHEHUS PHEPrUuu, 3aKOH
COXPAaHEHUS HMIYJbCa, 3aKOH COXPAHEHHUS JJIEKTPUYECKOIO
3apsiga, 3aKOH COXpPaHEHUs MacCOBOrO 4YMciia, mocTysatel bopa,
3aKOH PaJMOaKTUBHOI'O pacrnaja; Ipyu 3TOM Pa3jiMdaTh CIOBECHYIO
GOpMyIHpPOBKY 3aKOHa, €ro MaTeMaTHYeCKOe BBIpAXKEHUE U

ycinoBuUsl (TpaHMIIBI, 00JIACTH) MPUMEHUMOCTH

11.7

OHpe}IeJ’IfITB HaIlpaBJICHUEC BCKTOpAa HMHAYKIIMKM MArbnuTHOI'O ITIOJIA

MMpOBOJHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua




11.8

CTpouTs W ONHUCHIBATH H300paKEHUE, CO3/1aBAEMOE IIJIOCKHM

3€pKaJIOM, TOHKOU JIMH30M1

11.9

BEBITIOMHATE  3KCHEPUMEHTHI IO  HWCCICIOBAHUIO  (DU3HUCCKUX
SIBIICHUI ¥ TIPOIIECCOB C HCIIOJIb30BAHHEM MPSMBIX U KOCBEHHBIX
M3MEpEeHUid; MpH 3ToM (QOopMYyIUpOBaTh NpodiieMy (3amady) H
TUNOTe3y Y4eOHOro OJKCIEepUMEHTa, COOMpaTh YCTaHOBKY U3
MIPE/IJIOKEHHOT O o0opymoBaHus, MIPOBOJIUTH OITIBIT u

(OopMyIUpPOBATH BBHIBOJIBI

11.10

OcyImecTBiATh MpsIMBIE U KOCBEHHBIE H3MEpeHHs (DU3NIECKUX
BEJIMYUH; NIPU 3TOM BBIOMPATh ONTUMAJbHBIN CIOCO0 U3MEPEHUS U
HCIOJIB30BaTh  M3BECTHBIE METOABI OLUEHKM IOTrPEHIHOCTEU

U3MEPEHUH

11.11

Hccnenosath 3aBHCUMOCTH buzHUecKrX BEJIHYUH c
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI; TPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHPOBATH PE3YyJbTAThl MOIYYECHHOW 3aBUCHMOCTH
(¢u3HYeCKNX BETUYUH B BUAC TAOIHI] U TpaUKOB, eaTh BHIBOIbI

10 pe3yJibTaTaM HCCIIeI0BaHUs

11.12

CobmomaTe mpaBuia Oe30mMacHOro Tpyda TMpPH TMPOBEICHUU
UCCJIEIOBAaHUM B paMKax Y4eOHOro OHKCIepUMEHTa, y4eOHO-
MCCIIeJIOBATEIbCKON u MPOCKTH O JeATeTbHOCTH c
MCIIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOWCTB U Ja0OPATOPHOIO

o0opymoBaHUS

11.13

Pemate pacu€THple 3amauM C SBHO 3a/JaHHON  (pU3MUYECKOU
MOJIENbIO, UCIIOJb3Ys (PU3NUECKUE 3aKOHBI U IIPUHLUIIBL, HA OCHOBE
aHaJnM3a yCIOBHUS 3aJauyd  BBIOMpaTh (PU3MUECKYI0 MOJEIb,
BBLJIEJIATh (PU3NYECKHUE BEIMUUHBI U (HOPMYJIbI, HEOOXOIUMBIE IS
e€ peleHus, NPOBOAUTH pacdy€Tbl U OLEHUBAThb pPEAIbHOCTD

IMOJYYCHHOI'O 3HAYCHHA Q)HSHHCCKOﬁ BCIIMYHHBI

11.14

Pemiatp  kauecTBeHHbIE  3aJaud:  BbICTpaMBaTb  JIOTUYECKHU
HEIIPOTUBOPEYMBYID LENOYKY pacCyXJIE€HHH ¢ ONOpod Ha

HU3Yy4YCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU U (1)I/I3I/ILICCKI/IG SABJICHHUA

11.15

Hcnonp3oBaTh MHpH peUIeHUMM Y4YeOHBIX 3a/Jad COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOMCKA, CTPYKTYpPUPOBaHUS,
MHTEPIpEeTalUy U MpeICTaBIeHHUs] yueOHOW U HaYyYHO-IION YIS pHON
uH(popManuy, TOJYy4YEHHOW M3  pa3iNMYHbIX  HCTOYHHUKOB;

KPUTHYECKH aHAJTM3UPOBATH MOIy4aeMyH0 HH(HOPMAIIHIO




11.16

OOBSICHSITH MPUHIUIIBI IS CTBUSI MAIIMH, PUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30MacCHOTO MCIOJIb30BAHUS B

IOBCEIHEBHOM KU3HU

11.17

[TpuBOANTH IPUMEPHI BKJIAJa POCCUHUCKUX U 3aPYOESIKHBIX YUEHBIX-
GU3MKOB B  pa3BUTHE HayKd, B OOBSCHEHHE TIPOI[ECCOB

OKPYKaromicro Mmupa, B pa3BUTHUC TCXHUKH U TEXHOIOT U

11.18

Hcnonp3oBaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B TTOBCETHEBHOM
KHU3HU JJs1  oOecriedueHus O€30MacHOCTH MpH  OOpalleHHH C
npubopaMu M TEXHUYECKUMHU YCTPOWCTBAMM, IJIsI COXPaHEHUS
3I0pOBbSI U COOJIOAEHHS HOPM SKOJIOIMUECKOrO TIOBEIEHHUS B

OKpY’Karollen cpene

11.19

PaGotathb B rpynie ¢ BHIIOJHEHUEM Pa3IMYHbBIX COLUATIBHBIX POJIEH,
IUTAHUPOBaTh  paboOTy Tpymdmbl, paIlMOHATBHO  paclpenesiTh
0053aHHOCTH ¥ TUIAHUPOBATh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTyallMsX, aJCKBATHO OLIEHWBATH BKJAJl KAXIOTO W3 YYACTHHKOB

IPYIIIbI B PELIEHHE paCCMaTPUBAEMOM MTPOOIEMbI




HPOBEPAEMBIE SJIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pa3gena

Koa nposepsiemoro
3JIeMEeHTa

HpOBepHeMble IJICEMEHTHBI COAECPKAHUSA

OU3NUKA U METO/Ibl HAYYHOI'O ITO3HAHW A

1.1

®uznka — Hayka o mnpupoae. HayuHble
METOJIbl TO3HAHUSI OKPYKAIOIIEro Mupa.
Ponb skcnepumeHTa M TeopuM B Ipolecce
MO3HAHUSA  [PUPOABL.  DKCIEPUMEHT B

¢dusuke

1.2

MogenupoBanue (U3HUECKUX SBICHUM U
MPOLIECCOB. Hayunebie TUIIOTE3BI.
dusnueckue 3aKOHBI U TEOpUH. ['paHuUIbI
OPUMEHUMOCTH  (U3UYECKHX  3aKOHOB.
[Tpunuun coorBercTBUs. Poib U MecTo
¢u3ukn B (HOPMUPOBAHHHU COBPEMEHHOM
HAyYHOW KapTHHBI MHUpa, B MPAKTUYECKOM

eI TSILHOCTH JIFOJIEH

MEXAHUKA

###ParH#KMIHEMATHUKA

2.1.1

MexaHnyeckoe JABHXCHUC.
OTHOCHTEIIBHOCTh MCXaHUYCCKOI'O

newxeHns. Cucrema orcuéra. Tpaekropus

2.1

2.1.2

[lepemenienue, CKOPOCTh (cpennsis
CKOpOCTb, = MTHOBEHHAas  CKOPOCTb) H
YCKOPEHHE  MAaTepHadbHOM  TOYKH, UX
MMPOCKIMHU HAa OCH CHUCTEMblI KOOPAWHAT.
CrnoxeHue TMeEpeMEIIEHU W CII0XKEHUE

CKOpoCTEN

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE

OpsAMOJMHENHOE  ABWXKEeHHe.  ['paduxu




3aBUCHUMOCTH KOOpAUHAT, CKOPOCTH,
YCKOpEHHs, IyTH U IEpPEMELICHHUs

MaTepHaHBHOﬁ TOYKH OT BpEMCHU

CBobonHoOe nagenue. Y CKopeHue

2.14

CcBOOOIHOr O MaieHUs

KpuBonuneitHoe nsuxeHue. PaBHOMepHOE

JIBIDKEHHE  MAaTepualbHOM  TOYKH IO
2.1.5 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAS

CKOPOCTb. [lepuon u 4acToTa.

LleHTpOoCcTpeMUTENBHOE YCKOPEHUE

TexHuueckue  yCTpOMCTBA:  CHUIOMETP,
2.1.6 JIBUKEHUE CHAPSIIOB, IIEMHbICE U PEMEHHBIE

nepenayu

[IpakTrueckue paboTHI. H3mepenne

MIHOBEHHOM  ckopocTu. HMccienoBaHue

COOTHOIICHUS MEXIy My TSMH,

MPOMICHHBIMU TEJIOM 3a MOCJIEI0BATEIbHBIE
17 paBHBIE  MPOMEXKYTKA  BpPEMEHU  IPH
o PaBHOYCKOPEHHOM JIBUKEHUHM C HadaJlbHOM

CKOPOCTBIO, paBHOM Hymo. I3ydenue

JIBIDKEHUS IIApUKa B BSI3KOW >KHUIKOCTH.

W3yyenne paBuKeHUs Tena, OPOIIEHHOTrO

TOPU30HTAIBHO

#H##Par#t#H## IUHAMUKA

[Ipunnun  otHocuTenbHOCTH — ['anmunes.
2.2.1 IlepBbrii 3akoH HproToHa. MHepumanbHbie

CHACTEMBI OTCUETA

Macca Tena. Cuia. [IpuHnmn

2.2 222

CyNEepHno3uLIMMU CUIT

Bropoit 3akoH HproTOHA 11 MaTepuaibHOM
023 TOYKM B HMHEPUHAIBHOM CUCTEME OTCUETa

(UCO). Tperuit 3axkoH HerioToHa s

MATCPUAJIbHBIX TOUCK




224

3akoH BcemupHoro TArorenus. Cuia
TshkecTd. [lepBasi KocMudeckass CKOpOCTb.

Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe tpenue. Cuna TpeHus
CKOJbXEHHMS] W CUJa TPEHUs IOKOS.
Koaddumment TpPEHHUSI. Cuna
CONIPOTHBJICHUS TIPU JBIKECHUU Tela B

KHUAKOCTH HUJIM ra3c

227

HOCTynaTeHBHOC u BpalaTCIbHOC

JBHKCHUC a0COJIIOTHO TBépI[OFO TClIa

2238

MomeHT CHJTBI OTHOCHUTEIIBHO ocH
Bpamenus.  [lnedo  cunbl.  YcioBus

paBHoBecus TBEpAoro Tena B UCO

229

TexHuyeckrue yCTpPOMCTBA: MOAIIMIIHUKY,

JABMKCHUC UCKYCCTBCHHBIX CIIYTHHUKOB

2.2.10

IIpakTnueckue paboTHL. N3yuenue
IBUKEHHUsT ~ Opycka o HAaKJIOHHOU
IUIOCKOCTH MO/ JEHCTBHEM HECKOJIBKHX
cwi. HccnenoBaHue 3aBUCUMOCTH  CHJI
YIPYTOCTH, BO3HUKAIOIINX B
nepopmupyemMoil Ipy)XKMHE M PE3MHOBOM
oOpasle, OT BEIMYMHBI HUX Aedopmanuu.
HccnenoBanue  ycloBMH  paBHOBECHS

TBép,[[OFO TCJIa, UMCHOIICTO OCb BpAalllCHUA

23

###ParfH#3AKOHDBI COXPAHEHI I B MEXAHUKE

NMiynbc MaTepHasbHOM TOYKH, CHUCTEMBI

2.3.1 MaTepualbHBIX TOueK. MMIynbc CuJbl U
M3MEHEHUE UMITYJIbca Teja
532 3akoH coxpaHeHusa wumnyinsca B HCO.
o PeakTuBHOE 1BUXKEHUE
233 Pab6ota cuisl
234 MOUIHOCTB CUJIBI




235

Kunernueckass sHepruss  MarepuajbHOU

TO4YkH. Teopema 0 KUHETUYECKOW IHEPrun

2.3.6

[TorennuanbHast sHeprusi. lloTeHianbHas
SHEPrus yIpyro nehopMHpPOBaHHOU
npykuHbl. [loTeHIManbHass JHEPrus TeNa

BOJIM3H MMOBEPXHOCTU 3eMITU

2.3.7

IloTeHmuaneHple HW  HEMOTEHIMAILHBIC
cuibl. CBsi3b PabOTHl HEMOTCHIIMAIBHBIX
CHJI C UBMEHEHUEM MEXaHWYECKOW SHEPruu
CHCTEMBI Ten. 3aKkoH COXpaHEHUS

MEXaHUYECKOU SHEPruu

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHuueckne yCcTpouCTBa: IBUKEHUE PAKET,

BOJIOMET, KOTEp, IPY>KUHHBIN MUCTOJIET

2.3.10

[TpakTnueckue paborbl. M3yueHue cBs3U
CKOPOCTEH Tel HpH HEYNpyroM yaape.
HccnenoBanue CBs3W pabOTBI  CHJIBI  C

W3MCHEHHUEM MEXaHUYSCKOM OHCPrum TCjia

3 MOJIEKYJIAPHAS ®U3UKA 1 TEPMOJVNHAMUKA
###Par###OCHOBBI MOJIEK YJIIPHO-KUHETUYECKOW TEOPUU
OCHOBHBIE ~ TIOJIOKEHHS ~ MOJEKYJSIPHO-
KMHETHYecKol  Teopuu.  bpoyHOBCKOE
3.1.1 JIBIDKEHUE. Huddysus. XapakTtep
JBW)KEHHUS M  B3aUMOJEWUCTBUS  YaCTHUI
BEIlIECTBA
Mopnenu CTpoeHus ra3oB, XUIKOCTEH W
31 3.1.2 TBEPABIX Ted M OOBSICHCHHE CBOWCTB
BEIIECTBA HA OCHOBE 3TUX MOJEJEl
Macca Monekyn. KonnuectBo BeliecTsa.
313 [TocrosinHas ABoraapo
314 TemmmoBoe paBHOBecue. Temmepatypa u e€
n3mepenue. [llkana remneparyp Llenbcus
3.1.5 Monens wuneanbHoro raza. OcHOBHOE




YpaBHEHUE MOJIEKYJIIPHO-KUH €TUY €CKOM1

TCOPUU UACAJIBHOI'O I'a3a

3.1.6

AOcommoTHass  TemmepaTypa Kak  Mepa
CpeIHEN KMHETUYECKOW SHEPrUy TEIJIOBOIO
JIBWXKeHus yacTul rasa. llkama remmneparyp

KensBuna

VYpaBuenue Kianelipona — Menneneesa.

3akon JlanpToHa

3.1.8

I'azoBele  3akoHbel.  M3ompomeccel B
UJI€AIBHOM rase c IIOCTOSIHHBIM
KOJINYECTBOM BEIIECTBA: U30TEpPMa,

n30xopa, n3odapa

3.1.9

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,

O6apomeTp

3.1.10

[TpakTuueckue padotel. M3MepeHnue macchbl
BO3/lyXa B KJIACCHOMN KOMHATe.
I/ICCJIe,ZLOBaHI/Ie 3aBUCHUMOCTH MCXKOY
apaMeTpaMHl COCTOSHUS  pa3peKEHHOIO

rasa

3.2

OCHOBbI TEPMOJIMHAMMUWKU

3.2.1

TepMO)II/IHaMI/ILIeCKaH CHCTEMA. BHYTpeHHSISI
SHEPrusa TepMOHHHaMHqGCKOﬁ CUCTEMBI H

CIOCOOBI €€ N3MEHEHUS

322

Konnuectso TEIIOThI u pabora.
Bryrpennss SHEprus OJTHOATOMHOT'0

nacaJIbHOro ra3a

323

Bugpl Teronepenayu: TENIONPOBOAHOCTD,
KOHBEKIIMS, M3lydeHue. Temno€MKocTbh
Tesna. YJenbHas TEMJIOEMKOCTb BEIIECTBA.
Pacuér  kommuuecTBa  TEMJIOTHI pu

TCIJIOIICpEaAadC

324

ITepBbrit 3aKOH TEPMOJUHAMUKU.

IIpumenenue IIEPBOro 3aKOHa




TCPMOANHAMUKHU K H30IIponecccaM.

I'padmueckas uHTEpHpeTanus padoTHI ra3a

TennoBsie MamuHbl. [IpuHUIMIBI AeiCTBUA

TEMJIOBBIX MalllKH. [IpeoOpa3zoBanus
SHEPruu B TEIJIOBBIX MalllMHax.
3.25
Koadpdunuent nonesnoro neictsus (manee
— KII[I) ternosoii mammusel. [{ukn Kapro u
ero KII/]
Bropoit 3aKOH TEPMOJUHAMUKHU.
326 HeoOpatuMocTh mpoOIECCOB B MIPHPOJIE.
o TennoBble  ABUTATENU.  DKOJIOTHYECKHE
po0JIEMBI TEIIOAHEPT €TUKHI
TexHuueckue  ycTpoWcTBa:  JBUTraTENb
3.2.7 BHYTPEHHETO CropaHus, OBITOBOI
XOJIOJUIIbHUK, KOHIUIIUOHED
128 [IpakTrueckue paboTHI. H3mepenne

YACIbHON TENI0EMKOCTH

33

###Par## Al PET ATHBIE COCTOSHN A BEIHECBA. ®A30BBIE

ITEPEXO/IbI

3.3.1

[TapooGpazoBanue u KOHJIEHCAIIMSL.
HcnapeHnne u KuneHue. YaenbHas TEIUIOTa
apooOpazoBaHMUsL. 3aBUCUMOCTD

TEMIICPATYPbI KUIICHHA OT JaBJICHUA

332

AOCOJIIOTHAA U OTHOCHUTEIbHAS BIIAXKHOCTH

Bo3ayxa. HaceileHnnsiid nap

3.33

Teépmnoe Teno. Kpucramnmueckue u
amop(ubie Tena. AHM3OTPONHS CBOWCTB
KPUCTAJLIIOB. Kunkue KPUCTAJJIBL.

CoBpemMeHHbIE MaTepualbl

334

[InaBnenne W KpucTauM3anus. ¥YaeiabHas

tenyoTa miaasieHus. Cyonmumanus

335

VYpaBHeHME TEIIOBOroO Oananca

3.3.6

TexHuuecknue yCTpOWCTBA: TUTPOMETP H




[ICUXPOMETpP,  KaJOpPUMETP, TEXHOJIOTHHU
[IOJIyYEHHUsI COBPEMEHHBIX MaTepUajoB, B
TOM qyuciie HaHOMaTepHaJoB, u

HaHOTCXHOJOInu

3.3.7

[IpakTueckue paboTEHL. Nsmepenne

BJIAXKHOCTH BO31yXa

SJIEKTPOAMHAMUKA

4.1

###Par### OJIEKTPOCTATUKA

4.1.1

DnexTpu3alys Tell. OJNEeKTPUUECKUil 3aps.

JIBa BUIa SJIEKTPHUYECKUX 3aPsI0B

4.1.2

HpOB OJHHUKH, JAUDJICKTPUKHA u

MMOJIYIIPOBOOAHUKH

4.1.3

3aKOH COXPaHEHHS JICKTPHYECKOro 3apsiia

4.14

B3aumoneiictBue 3apsaoB. 3akoH Kyiona

4.1.5

Onextpuueckoe 1nosie.  Hampsok€HHOCTD
JIIEKTPUYECKOT O OJIA. [TpuHnun
CyNeprno3uluu. JIMHUM  HanpsKEHHOCTH

SJICKTPUYCCKOI' O IOJIA

4.1.6

PaboTta cun QJICKTPOCTATHUYCCKOI'O I10JIA.

ITorenuuan. Pa3HoCcTh MOTEHIIMAIOB

4.1.7

HpOBO,Z[HI/IKI/I N OUSJICKTPUKU B MOCTOAHHOM
QJICKTPUUICCKOM  IIOJIC. I[I/ISJ'IeKTpI/I‘IeCKaH

IMPOHULIACMOCTb

4.1.8

OneKTPOEMKOCTb. Konnencarop.
DNeKTPOEMKOCTh IIOCKOI'0 KOHAEHCATOPA.

9Hepm;1 3apsKCHHOI'O KOHACHCATOPa

4.1.9

TexHuueckre yCTpOICTBa: 3JIEKTPOCKOII,
AIIEKTPOMETP, DJIEKTPOCTATHUECKAs 3aIIHUTa,
3a3eMJICHHE AIEKTPOIPUOOPOB,

KOHJICHCATOp, KCEPOKC, CTPYHHBII IPUHTEP

4.1.10

[IpakTueckue paboTEHL. Nsmepenne

SHCKTpOéMKOCTI/I KOHJACHCATOpa

4.2

HHHPart#HIIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B




PA3JIMYHBIX CPEAAX

VYcnoBusi  CyliecTBOBaHHUS  MOCTOSIHHOTO
4.2.1 AJIEKTpUYECKOro Toka. MCTOYyHMKM TOKa.

Cuna Ttoka. [TocToIHHEBIN TOK

4.2.2 Hanpspxkenue. 3akon Oma 111 ygacTka 1enu

493 SJ'ICKTpI/I‘ICCKOG COIMPOTHUBJICHHUC. YaenbHOE

COIIPOTHUBJICHUEC BCIICCTBA

404 HOCJ’ICZIOB&TCJ'II)HOC, napaJujieJibHOC,
CMCIIaHHOC COCAMHCHUEC ITPOBOJIHUKOB

425 PabGora anexkTpuueckoro Toka. 3aKOH
o Jxoyns — Jlenna

4.2.6 MoITHOCTB AJIEKTPUUECKOI0 TOKA

anekTpoABwkymas cuwia (gainee — SC) u
42 BHYTPEHHEE CONPOTHBIIEHUE HMCTOYHHKA

2.7
ToKa. 3akoH OMa 111 OJAHON (3aMKHYTOM)

anekTpuueckoi menu. Kopotkoe 3ambikanue

DJIEKTpOHHAsA  MPOBOAUMOCTb  TBEPIBIX
428 METaJUIOB. 3aBUCUMOCTb  CONPOTHUBJICHUS

METaJIJIOB oT TEMIIEPATYPBI.

CBepXIpoBOIUMOCTb

12.0 OnekTpuyeckuid Tok B Bakyyme. CBoiicTBa

SJICKTPOHHBIX IMTY4YKOB

[TonynpoBoIHUKH. CobcTBeHHas u
IpUMeCcHas MIPOBOJUMOCTh
4.2.10 .
MOJIYIPOBOAHUKOB. CaoiicTBa p-n

nepexona. [lomynpoBogHUKOBBIE TPUOOPHI

DNEeKTpUYECKUd TOK B  BJIEKTPOJUTAX.
42.11 DIJIEKTPOJIMTHYECKAS A CCOLHAALAS.

DIIEKTPOIIN3

DNIEKTPUUYECKUI TOK B rasax.
CaMoCTOSTENbHBII M HECAaMOCTOSATEIIbHBIN
4.2.12
pasps. Paznuunbie THTIBI

CaMOCTOSITENILHOIO  pas3psiia.  MouHus.




ITnasma

4.2.13

TexHuueckue  ycTpoOMCTBa:  aMIepMeTp,
BOJILTMETP, PEOCTaT, HCTOUYHUKHU TOKa,
JIEKTPOHArPEBATENIBHBIC npudopHl,
IEKTPOOCBETUTEIIbHBIC pudOpBHI,
TEPMOMETP COINPOTHUBJICHHS, BaKyyMHBIN
U0, TEePMHUCTOPHl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBO)IHPIKOBBIﬁ Auoa, raJilbBaHUKa

4.2.14

[IpakTtrueckue paboTHI. Nzyuenue
CMEIIAHHOT' O COEJIUHEHHUSI PE3UCTOPOB.

N3smepenne DJIC uCTOUHMKA TOKAa U €ro
BHYTPEHHETO conportuBiieHus. Habmonenne

AIIEKTPOIIN3a

11 KVIACC

Kon
pa3nenia

Koanposepsiemoro
3JIeMEHTAa

IIpoBepsiemMble 3JIeMEHTHI CO/IEPKAHUS

4

OJIEKTPOAMHAMUKA

###PartH#M AT HUTHOE I1IOJIE. ODJIEKTPOMATHUTHAA

UHYKLUS

43.1

ITocrostHHBIC MAarHuThI.

B3aumoeiicTBrEe MOCTOSIHHBIX MAarHUTOB

43

432

MaruutHoe mnoJsie. Bektop MarHutHOU
uHAyKuuu. IlpuHuun  cynepno3uuum.
Jlunun maruuTHOM MHIyKuuu. Kaptuna
JIMHUA MATrHUTHOW HHAYKIUU  TOJS

IIOCTOAHHBIX MarHuTOB

433

MarautHoe 1mojie MPOBOJHUKA C TOKOM.
Kaptuna  auHuMii  mosist  JUIMHHOTO
NpAMOro TIPOBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOTO IPOBOJIHMKA, KATYIIKH C

TokoM. OnbIT Dpcrena. Bzanmoneiicteue




IMPOBOJHUKOB C TOKOM

Cuna Amnepa, e€ MOAYJIb U

434
HarnpaBJICHUE
Cuna  JlopeHma, €€ wmoaylb WU
HampaByieHWe. J[BUXKeHUE 3apsiKEHHOU
435 YacTUIIBl B OJHOPOJHOM MAarHUTHOM
nosie. PabGora cunel Jlopenia
4.3.6 SIBiIeHHE 2IIEKTPOMArHUTHOM MHIAYKLIMU
4377 [ToTok BekTOpa MarHUTHON UHAYKIIMU
SJC WHIYKIUU. 3akoH
4.3.8
AJIEKTPOMArHuTHOM MHIYKIuK Papages
BuxpeBoe anekrpudeckoe moise. IJC
WHIYKIIUU B TPOBOAHUKE, JABUKYIIEMCS
439 MOCTyNaTeIbHO B OJTHOPOJTHOM
MarHuTHOM M0Jie
4.3.10 [TpaBuio Jlenua
NHyKTUBHOCTS. SIBieHuE
43.11
camonHaykuuu. J[C caMOMHAYKIIMU
OHeprusi MarHUTHOTO MOJSl KAaTYIIKU C
4.3.12
TOKOM
43.13 DJIEeKTPOMarHUTHOE T10JIe
TexHnyeckue yCTpOMCTBA: MOCTOSHHBIE
MarHuTHI, AJIEKTPOMArHUTHI,
4.3.14 IEKTPOABUTraTEID, YCKOPHTENH
AJIEMEHTapHBIX YaCTULl, HHIYKIHMOHHAS
neYb
[Ipaktnueckue  pabotel.  M3ydeHue
MarHUTHOTO TIOJISI KAaTYIIKH C TOKOM.
4315 HccnenoBanne neucTBUSA ITIOCTOSHHOI'O

MarHuTa HA  paMKy C TOKOM.
HUccaenosanue SIBJICHUSA

AIEKTPOMAarHUTHOM MHIYKIIUU

KOJIEBAHMA 1 BOJIHBI




5.1

###Part#MEX AHUYECKUE U OJIEKTPOMAI' HUTHBIE

KOJIEBAHUA

5.1.1

KonebaremsHass cucrema. CBoOOIHBIE
KoneOanus. ['apMOHUYEeCcKHe KOJIeOaHMs.
[lepuon, dacrora, ammuutyna u ¢asa

KoJIeOaHui

[IpyxrHHBII MasiITHHUK.

MaTtemMaTHuecKui MasiTHUK

VYpaBHEHUE rapMOHUYECKUX KOJIEOAHUM.
Kunematnueckoe ¥ JUHAMHUYECKOE

OIHCaHNe KOJe0aTeIbHOI 0 JABUXXCHU A

IIpeBpawmenne SHEPIruun pu
rapMOHMYECKUX  KonebaHusix. CBs3b
AMIUIUTY I KosebaHui HCXOIHOU
BEJIMYMHBI C aMIUIMTYJaMU KoJjeOaHMi

€€ CKOPOCTH M YCKOPEHUSI

5.1.5

Konebartenpupiii  koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHHIE KonebaHus B
WJIeaTbHOM KOJIE0ATEIbHOM  KOHTYDE.
AHanorus MexAy MEXaHUYECKUMHU H
ANEKTPOMArHUTHBIMH KOJI€0aHUsIMH.

®opmyia TomcoHa

3aKkoH COXpaHCHUA OHCPruun B

nacalbHOM K0Je0aTeIbHOM KOHTYPC

BrinyxneHHbie MEXaHUYECKUE
konebanus. Pesonanc. Pe3onanchHas
KpUBas. Brinyxennnie

SJICKTPOMAarHuTHBIC KOJIeOaHMUSI.

[lepemennsiii  Tok. CHHYCOMIAIBHBIN

IIEPEMEHHBIN TOK.

5.1.9

Mo1iHOCTh IIEPEMEHHOT O TOKA.
AMILIUTYIHOE u JIEH CTBYIOIIEE

3HAYCHUC CUJIBI TOKA U HAIIPSIKCHUS




5.1.10

Tpancdopmarop. ITpouszBojcTBO,
nepenaya u noTpeOJICHHE
IEKTPHUY ECKON DHEPIUMu.
DKOJIOTHYECKHE pUCKH pu
MPOU3BOJCTBE AJIEKTPUUECKOW IHEPIHH.
KynbTypa UCIIOJIb30BaHUS

AIEKTPO3HEPTUH B TOBCEIHEBHON KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicmorpad,
UIEKTPUY ECKUI 3BOHOK, JVHUU

QJICKTpOoICpeaad

5.1.12

[TpakTueckue pabotbl. VccnenoBanue
3aBHCHMOCTHU rnepuoaa MaJIbIX
Kosie0aHUM rpy3a Ha HUTH OT JUIMHBI
HUTH M Maccel rIpysa. MccnenoBanue
[IEPEMEHHOI0  TOKa B  LeNu U3
I10CJIEI0BATENBHO COECIUHEHHBIX

KOHJIEHCATOpa, KaTYILIIKU U pe3UCcTopa

5.2

##HPart#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHnuueckue BOJIHBI, yCIOBUSA
pacnpoctpanenusi. Ilepuon. CkopocTh
pacnpocTpaHeHuss ¥ JJUHA BOJHBL

HOHepC‘-IHBIC 1 IPOAOJIbHBIC BOJTHBI

522

HiHEParfHH Wnurepdepennus U

JUpaKIys MEXaHUYECKUX BOJIH

523

3Byk. CkopocTh 3BykKa. ['poMKOCTb

3Byka. Beicota Tona. TemOp 3Byka

524

DJEKTpOMAarHUTHBIE BOJIHBL. Y CIIOBUS
W3JIy4EHHsI DJIEKTPOMArHUTHBIX BOJH.
B3auMHas opueHTanus Bekropos E, B u

U B 3JIEKTPOMAarHUTHOM BOJIHE B BAKyyMe

525

CBolicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpaXKeHHE, HpeJIOMJICHUE,

MOJIIpU3ALIMS, nudpaxus,




UHTEPPEPECHITHS. CkopocThb

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ikamna 3JIEKTPOMATHUTHBIX BOJIH.
[IpuMeHeHME 2JIEKTPOMAarHUTHHIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpyHIMIOBI PAANOCBA3U U TEIECBUACHUA.
Pagunonoxkanus. DJIEKTPOMarHuTHOE

3arps3HCHUC 0pr>1<arome171 CpCabl

5238

TexHuueckue yCTpOiicTBA:
MY3bIKaJIbHBIE WHCTPYMEHTBHI,
yJIbTPa3ByKOBAasl TUarHOCTUKA B TEXHUKE
W MEIUIIMHE, pajaap, paaudorpuEéMHUK,
TEJIeBU30p, aHTeHHa, Tenedon, CBY-

Ic4Yb

53

###Par##OIITUKA

5.3.1

[IpsamonuneitHoe pacrupocTpaHeHne

CBETa B OJJHOPOJHOMU cpeae. JIyu cBeta

532

OtpaxkeHne cBeTa. 3aKOHBI OTPayKECHHUS
ceeta. Iloctpoenne wu300pakeHHid B

IIJIOCKOM 3CpKaJIC

533

ITpenominenue cBera. 3aKOHBI TPETIOMIICHHUS
CBeTa. AOCOIIIOTHBIN oKa3areib

MMPEJIOMIICHU A

534

[Tormoe BHYTPEHHEE OTpa)KEHUE.
IIpenenbHbII yroi IIOJIHOT'O

BHYTPEHHETO OTpakKEHUs

5.35

Hucnepcuss cBeta. CIOXKHBIM COCTaB

6enoro ceera. [{Ber

5.3.6

Cobuparone U pacceMBarolue JMH3BI.
Tonkas muH3a. POKYCHOE PACCTOSIHUE U
ONTHYECKAsl CUJIA TOHKOM  JIMH3BI.
ITocTpoenue n300paKeHH B

CO6I/IpaIOH_[I/IX U paCCCUBAOIHNX JIMH3AX.




dopmysa TOHKOM JMH3bI. YBEJIUYEHHUE,

JaBaeMoe€ JIMH30U1

5.3.7

[Ipenenst MPUMEHUMOCTU

F€OMETPUYECKON ONTUKHU

538

Wurtepdepennmst cBeta. KorepeHTHbIE
HUCTOYHUKH.  YCIOBHUS  HAOIIOJECHUS
MaKCUMYMOB u MHUHUMYMOB B
WHTEPPEPEHITMOHHON KapTUHE OT JBYX

CI/IH(1)33HI>IX KOI'€pCHTHBIX HCTOYHHUKOB

5.39

Juopakuust  ceera. Judpakunonnas
peerka. YcaoBue HaOJIFO1eHUS
IJIaBHBIX MAaKCMMYMOB Ipy MajeHUU
MOHOXPOMaTHYECKOI'0 cBeTa Ha

TU(GPaKIMOHHYIO PELIETKY

5.3.10

[Tonspuzaius ceera

5.3.11

TexHuueckne ycTpoHCTBa: OYKH, JIyna,
¢doToanmapaT, MPOSKIMOHHBIN ammapar,
MHUKPOCKOII,  TEJIECKOI,  BOJIOKOHHAas
ontuka, audpaknMOHHAS  peméTKa,

MOJISIPOU T

5.3.12

IIpakTnueckue  pabotsl. M3mepeHue
MMoKa3aTemns MPETOMIIEHUS.
HccnenoBanue CBOWCTB M300pakeHUH B

JIMH3aXx. Ha6J’IIO,Z[eHI/Ie AUCIICPCHUHN CBCTA

OJIEMEHTDBI CIIELIMAJI

bHOM TEOPMU OTHOCUTEJIBHOCTU

6.1

I'paHnIBI TPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. IToctynater TEOPHH
OTHOCHUTEIBHOCTH: MHBAapUaHTHOCTh
MOJIYJII CKOPOCTHM CBETa B BaKyyMe,

MIPUHIIMI OTHOCUTEIBHOCTH DUHINTEHHA

6.2

OTHOCHUTENBHOCTh  OJIHOBPEMEHHOCTH.
3amensieHHue BPEMEHM M COKpalleHHue

JUIAHBI




6.3

OHepruss W HUMIYJIbC  CBOOOAHOI

YaCTHUIBI

6.4

CBs13b Macchl ¢ 3HEPruel U UMIYJIbCOM
CBOOOJHOM 4YacTUIbI. DHEPrusi MOKOs

cBOOOIHOM YaCTUIIBI

KBAHTOBAA ®U3UKA

7.1

#i#Par### I JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®otonbl. Popmyna [lnanka cBA3M
3Heprum (GOTOHA C €ro YacTOTOM.

DHeprus U UMIyJIbC PoToHA

OTKkphITHE " UCCIIeIOBaHUE
dotoapdekra. OnwiTel A.I'. CTonerona.

3akoHbl poTodrddekra

YpaBHeHUE OHHIITENHA IS

dotordpdekra. «KpacHas  rpaHuIa

doTorhdekra

7.1.4

Jasnenue ceera. OnbiTol [1.H. JIeGeneBa

7.1.5

XUMHUYECKOE JIEHCTBUE CBETA

Texanueckue YCTpOWCTBA:
doTornemMeHT, GOTONATIYUK, COTHEUHAS

Oatapesi, CBEeTOIHO/T

7.2

CT

POEHUE ATOMA

7.2.1

Mogaens atoma ToMmcona. OTbITEI
Pesepdopaa no uccinenoanuio
cTpoenus aroMa. [lanerapHas Moenb

aToMa

7.2.2

[Toctynmatet  bopa.  W3nydenue wu
noryioneHne (OTOHOB INpU  Tepexojie
aToMa C OJHOIO YPOBHS JHEPrMM Ha
apyro. Bunaer  cnektpoB.  Chektp

YPOBHEH SHEPrUM aToMa BOJ0pO/Ia

7.2.3

BomnHoBbIe cBolicTBa yacTull. BoJHBI 1€

bporins. KopnyckynsipHo-BOTHOBOI




nyamu3Mm. Jludpakuus SIEKTPOHOB Ha

KpHCTaJax

7.2.4

CnonTanHoe u BBIHYKJICHHOE
U3JIy4eHHue. YCTPOMCTBO M IPUHLUII

paboThl 1azepa

7.2.5

TexHuueckue yCTpOiicTBA:
CHEKTpaJbHBIA aHaiu3 (CIEKTPOCKOMN),

Jla3ep, KBaHTOBBIM KOMIIBIOTEP

7.2.6

[Tpaktnueckue paborsl. Habmonenue

JIMHENYaToro CIeKTpa

7.3

ATOMHOE A/1PO

7.3.1

MeTonbl HaONIOACHUS M PErUCTPALMH

QJICMCHTAPHBIX YaCTHUIL

7.3.2

OTKpbITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompenenenuto cocraBa
panroakTHBHOTO wu3iMydeHus. CBoiicTBa
anbda-, Oera-, raMmMma-u3mydeHusl.
BrusiHue pannoakTUBHOCTH Ha JKHBBIC

OpraHU3Mbl

7.3.3

OTkpbITHE NPOTOHA U  HEUTPOHA.
Hyxnonnas mozgens siapa [eiizenbepra —
WBanenko. 3apsn sapa. MaccoBoe unucio

snpa. M3otomnsl

7.3.4

Anbda-pacnan. DJEeKTPOHHBIN u
NO3UTPOHHBIM  Oeta-pacnan. [amma-
u3MydeHue. 3aKOH  PaJuOaKTHUBHOIO

pacnaza

7.3.5

OHeprust CBSI3M HYKJIOHOB B  sJpe.

Snepubie cubl. Jledext macchl sapa

7.3.6

Snepubie peakuuu. [lemeHne u CUHTE3

saep

7.3.7

Snepnbiii  peaktop.  TepmosaepHblil

cuHte3. IIpobiemMbl W  MEpPCHEKTUBBI




SAEPHOM DHEPreTHKH. OKOJOTHYECKUe

ACIIEKTHI SIEPHOMN SHEPreTUKHU

7.3.8

OnemeHTapHble yacTulbl. OTKpbITHE
MO3UTPOHA. dyHIaMeHTaJIbHbIE

B3aHMOJICHCTBUS

7.3.9

TexHuueckre yCTpOWCTBA: JO3UMETP,
Kamepa BuibcoHa, sIEpHBIM peakTop,

aToMHasg 6omba

7.3.10

[TpakTueckue pabotbl. VccnenoBanue
TPEKOB 4acTULL (mo TOTOBBIM

doTorpadusm)

SJIEMEHTBI ACTPO®U3NKHU

8.1

Bun 3Bé3nH0T0 HeOa. Co3Be3aus, sApKue
3BE3/IBI, MJaHETHI, ux BUIUMOE

JIBYDKEHHE

8.2

Conueynas cucrema. IlmaHeTsl 3eMHON
rpynmnbl.  [ImaHeTbl-TUraHTel M HX
CITyTHUKH, KapJINKOBBIE IJIAHETHI.

Maisie Teira COTHEYHOU CUCTEMBI

8.3

Connme, ¢ortochepa u armocdepa.

ConHeuHass aKTUBHOCTD

8.4

Ucrounuk sneprun CosHIA U 3BE3NT

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKH:
Mmacca, CBETUMOCTb, PalycC, TEMIIEpaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CHEKTPANIBHBI KJIACC — CBETUMOCTDBY.
331l TJIABHOM  I10CIIENOBATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY JIJIst

3BE3/1 TIIABHOM MOCIIEIOBATCIEHOCTH

8.6

###Par###BHyTpeHHEEe CTpOEHUE 3BE3I.
CoBpeMeHHbIE MPEACTAaBICHUS 0
POUCXOXKACHUM U dBomonmu ConHia u

3BE31. DTaIbI )KU3HU 3BE3]




8.7

Mineunsii Ilyte — nHama IlamakTuka.
CnupanbHas  cTpykTypa [l anmaktukw,
pacnpeneneHue 3BE3J, rasa M IbUIN.
[Tonoxxenne u naBwxkenue ConHoa B
I'anaktuke. Ilmockas u chepuueckas

nojcucreMsl I aTakTHKu

8.8

Tunel ramaktuk. Paguoramaktuku u
KBazapbl. UEpHble OBIpBI B AApax

rajJJaKTHK

8.9

Bcenennas. Pacmmpenue BceneHHOM.
3akon XaOOna. Pa3Oeranume ranakTuk.
Bospact u panuyc BcenenHoi, teopus
bonsmoro B3peBa. Monens «ropsden

Bcenennoit». PennkroBoe uznyuenue

8.10

Macmtabnas crpykrypa BceneHHoil.
MeraranakTuka. Hepeménneie

npo0JIeMbl aCTPOHOMUU




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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