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OMuTpmneska
NMOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢usnuke 0a30BOTO YPOBHS Ha YPOBHE CPEIHETO OOIIETo
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOXKEHHUM 1 TPEOOBaHMI K pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTesibHOM MporpaMmsl, npeacTtaBieHHbix B PI'OC
COO, a Takxke c yuérom (enepanbHO pabodeil mMporpaMmbl BOCHUTAHUS U
KOHLEMUUU NpenojaBanusa yueOHoro npeamera «Pusnka» B 00pa3oBaTeNbHbIX
opranmszanusax  Poccuiickorn — depepanuy, — peaM3yrOLIMX  OCHOBHBIC
oOpa3oBarenabHbIE MPOTPAMMBI.

Copnepxxanue mnporpaMmMmbl 10 (U3HMKE HampaBieHO Ha (HOpPMHpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapThHbl Mupa oOyuvarommxcs 10-11 kmaccoB mnpu
oOyyeHnn uX @u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
nesiTeNbHOCTHOrO  moaxoaa. [lporpamma 1o  Qu3MKE  COOTBETCTBYET
tpeboBanusiMm OPI'OC COO k miuaHUpPyEeMbIM JIMYHOCTHBIM, NPEIMETHBIM U
MeETanpeJIMETHBIM pe3yibTaTaM OOyUYeHHUs], a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanu3alnuyd  MEXNPEIMETHbIX CBA3€d (U3MKUM C €CTECTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeAMeTamMu. B Hell ompenesnsitoTcsi OCHOBHBIE UENH H3YyYEHHS
(GuU3KMKM Ha YpOBHE CpelHEro o01Iero 00pa3oBaHus, MIaHUPYEMbIE PE3YJIbTaThl
OCBOEHMSI Kypca (PU3MKH: JUYHOCTHBIE, METalpeIMETHbIE, MpEeAMETHbIE (HA
0a30BOM YpOBHE).

[Tporpamma no pu3uke BKIIOYAET:

e IUIAHUPYEMBIE pe3yJbTaThl OCBOEHUS Kypca (usnku Ha 0a30BOM

YPOBHE, B TOM YHCJIE€ TPEJAMETHBIE PE3YJIbTATHI IO F0J1aM 00YyUYEHUS;

e cojepkaHue yueOHoro npeaMera «@usukay 1mo rojam oOydeHusI.

®du3nka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMAas B
KayecTBe Y4yeOHOro MpeAMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJAJ B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. IlkonbHBIA Kypc QUMK —
CUCTEMOOOpa3yIoOuUi ISl €CTeCTBEHHO-HAYYHbIX Y4Y€OHBIX MPEIMETOB,
MOCKOJIbBKY (DU3MYECKHE 3aKOHBI Jie)KaT B OCHOBE MIPOLIECCOB M SBJICHUM,
U3yyaeMbIX XUMHEH, Ouosiorued, pusznueckoil reorpadueil U acTpOHOMHUEH.
Hcnonb3oBaHue M aKTHUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHUU OINpesesser
XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUWA B cdepe SHEepPreTukH,
TpPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHUs] HOBBIX MaTEPHAJIOB C 33JJaHHBIMU
cBOMCTBaMH M JApyrux. W3yueHue QU3MKM BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHHWE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa O0OydYaroluxcsi, B
dbopMHupoBaHWE YMEHUW MNPUMEHSTh HAyYHbId METOJ TO3HAHUSA MpU
BBINIOJIHEHUU UMHU Y4E€OHBIX HCCIEOBaHUMN.

B ocHOBy kypca (pu3uku [j1si YpOBHSI CpPEIHEr0 OOIIero oOpa3oBaHMS
MOJIOKEH PsIi UJEW, KOTOpPble MOXHO pacCMaTpuBaTh KakK MPUHIIMIBI €ro
OCTPOECHHUSI.

Hoes yenocmuocmu. B COOTBETCTBUU C HEH KypC SBIISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COIEPKUT MaTepHall U3 BCEX Pa3lesioB (U3HKHU, BKIIOYAET
KaK BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (U3UKU
o0beMHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBIsercs
dbopMHpoBaHUE NMPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pUU, BEUIECTBE U
TOJIE.

Hoes eymanumapuzayuu. EE peanuzaiius mpearnosiaraeT HCIOJIb30BaHUE
TYMAaHUTAPHOTO MOTEHIMANIa (U3UYECKON HAayKHU, OCMBICICHUE CBSI3H PA3BUTHS



¢u3MKM C pa3BUTUEM OOILIECTBA, a TaKkKe€ C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMH M SKOJIOTHUYECKUMU MTPOOIeMaMHu.

Hoess npuxnaonout nanpasnennocmu. Kypc usuku mnpeanonaraer
3HaKOMCTBO C INHPOKHUM KPYrOM TEXHHYECKMX ¢ TEXHOJIOTHUYECKUX
IIPUJIOKEHUN U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs: MOCPEICTBOM BBEICHUS SJIEMEHTOB
coliepKaHUs, MOCBALIEHHBIX 53KOJOTMYECKHM Mpo0jeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a Takke 00CyKICHUS
npo0iieM  palMOHAILHOIO  MPUPOJONOJB30BAaHUS U DKOJIOTMUYECKOU
0€30MacHOCTH.

Crep>XKHEBBIMM 3JIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE CPEIHEro oOLIero
o0Opa3oBaHus ABIAIOTCS puznueckre Teopuu (GopMHpOBaHUE MPEACTABICHUIN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TEOPHH, pOJIH (yHAAMEHTAIBHBIX 3aKOHOB
¥ TPHUHIMIIOB B COBPEMEHHBIX TPEJCTABICHUSAX O MPHUPOJAE, TPaHHUIIAX
NPUMEHUMOCTH TEOpHWH, ISl ONMUCAHHS €CTECTBEHHO-HAYUYHBIX SBJICHUNA U
MIPOIIECCOB).

CuCTEMHO-/CSITENIbHOCTHBI MOAX0A B Kypce (HU3MKH peanusyercs
MPEXKJE BCEr0 3a CYET OpPraHu3aluu SKCIEPUMEHTAIBHON JIESITEIbHOCTH
oOyuatomuxcs. [lnsi 6a30Boro ypoBHsI Kypca (PU3HKA — 3TO HCMOJIb30BAHUE
CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIa0OPATOPHBIX
paboT, KOTOpble B mporpamme Mo (u3uke OOBEIUHEHBI B OOUIUMK CIHCOK
YUYEHMUYECKHX MPaKTUYECKUX paboT. BeineneHue B yKa3aHHOM IE€pEYHE
1a00paTOpHBIX padOT, MPOBOJAUMBIX ISl KOHTPOJISI U OLIEHKH, OCYIIECTBIIAETCS
y4acTHUKaMu 00Opa30BaTEIbHOTO IMpoLecca UCXOAsl U3  OCOOEHHOCTEH
IUTAHUPOBAaHUS W OCHalleHus kabuHera ¢usuku. [Ipu 3TOM oOecneunBaercs
OBJIaJICHHE OOYYaAIOIUMUCS YMEHHSIMH TPOBOAUTH KOCBEHHBIE HW3MEpPEHHUS,
UCCJIEIOBaHUs 3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH M MOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonpiioe BHUMaHME yAenseTCs PEHICHUIO PAcCUYETHBIX M Ka4eCTBEHHBIX
3ana4d. [Ipu sToM A1 pacy€THBIX 3a7a4 NPUOPUTETOM SIBISIOTCA 33J]a4M C SIBHO
3aJJaHHOM  (PU3MYECKOW MOJEIIbIO, IIO3BOJISIOIIME MPUMEHSATh H3YUYEHHBIE
3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pa3jelia Kypca, TaK U UHTErpupys
3HaHMSI W3 pas3HbIX pasfenoB. Jliss KauecTBEHHBIX 3aJad IPHOPUTETOM
ABIIAIOTCA 33/JaHUA HAa OOBSICHEHHWE MPOTEKaHHWA (PU3UUYECKUX SBICHUH U
MPOIIECCOB B OKPYXKAIOIIEH KWU3HU, TpeOytolre BbiOopa (GU3MYECKON MOCIH
JUISl CUTYalluy MTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO0ECIeueHUI0 ydeOHOro mpoliecca 0a30BbIl YpOBEHb Kypca
GU3UKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs JOJKEH H3y4aThCid B
YCIOBUSIX MPEIMETHOTO KabnHeTa (GM3UKHU WIH B YCIOBUSX WHTETPUPOBAHHOTO
KaOuMHETa NpPeIMETOB €CTECTBEHHO-HAy4yHOro uukia. B kaOuHere ¢usuku
JOJKHO OBITh HE0OXO0IMMOE JIabopaToOpHOE OO0OpPYAOBAHHME JUISl BBIITOJHEHUS
yKa3aHHBIX B MporpamMme Mo (pU3MKe yUYEHHYECKHX MPAKTUYECKUX paboT u
JEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHcTpaniuonHoe obopyaoBaHue G(HOpMUPYETCST B COOTBETCTBUM C
NPUHLAIIOM MHUHUMAIBHON JOCTaTOUYHOCTH M 00ECMeYHBAEeT MOCTAHOBKY
NEPEUYNCIIEHHBIX B MpOorpaMMe Mo (HU3UKE KIIOYEBBIX JAEMOHCTPALUNA IS
UCCIICJIOBAHMUST M3yYaeMBbIX SBICHUH UM TPOIECCOB, OMIIMPHUECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHI.

JlabopatopHoe 00OpynOBaHUE ISl YUYEHHMUECKUX MPAKTHUUYECKUX pPadoT
(dbopmupyeTcs B BUIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeUnBaeTcs B pacuére



OJIHOTO KOMIUIEKTa Ha JBYyX oOydarommxcs. TemMaTH4ecKue KOMIUIEKTHI
7a00paTOpHOTO O0OpPYJIO0BaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
UCII0JIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ LIU(PPOBBIX J1A00PATOPHUH.

OCHOBHBIMU LEJISIMU U3YYE€HHSI (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpoBaHE WHTEpECca M CTPEMIICHHS OOYYalomuXcsi K HAyIHOMY
W3YUYCHUIO TPUPOJILI, PA3BUTHE MUX HHTEIUICKTYIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABJICHWA O HAyYHOM METOJAE IIO3HAHUS U
(GhopMHpOBaHNE HCCIEAOBATEILCKOTO OTHOMICHUS K OKPYKArOITUM
SIBJICHUSIM,

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PECHHS KaK Pe3ysibTaTa WU3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMHupOBaHUEe YMEHUN OOBACHATH SBJICHUS C HCIOJb30BAaHUEM
(bu3HYeCKNX 3HAHUI ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O PO (DU3UKH JIJIST PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHne STUX 1ejeil o0eceynBaeTCs peleHNeM CIEAYIOMUX 3a/1a4 B
npoiiecce u3yueHus Kypca GU3uKH Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:

npuoOpeTeHrue  CHUCTeMbl  3HaHUKW 00  o0mux  Qusnueckux
3aKOHOMEpPHOCTSIX,  3aKOHaX, TEOpHUSAX, BKIIOYAas  MEXaHUKY,
MOJIEKYJIIPHYIO (PU3HKY, 3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPO(PHU3UKH;

GbopMHpOBaHWE YMEHUN MPUMEHATH TEOPETUYECKHE 3HAHUA JUIS
OOBbSCHEHUs (PUBNYECKUX SBJICHUN B MPUPOAEC U JJIA NPUHSITHUS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHHUS PA3NMYHBbIX 33Ja4 C SIBHO 3aJIaHHOMN
(bu3MUecKol MOJIENbI0, 3a7ad, MOAPAa3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3iaHue (PU3NYECKON MOJEIIN, aICKBATHON yCIIOBUAM 33/1a4H;
NOHUMaHUE (PU3NYECKUX OCHOB M MPHUHIIMIIOB ACHCTBUS TEXHUYECKHUX
YCTPOMCTB UM  TEXHOJOIMYECKUX IMPOLECCOB, HUX BIHAHHUS Ha
OKPY’KaIOILIyI0 Cpeny;

OBJIaJICHUE METOJAMH CaMOCTOSTEIbHOIO TUIAHUPOBAHUS U POBEACHUS
(U3HYECKUX SKCIEPUMEHTOB, aHAJIW3a U UHTEPIPETAlMK HH(POpMaLUH,
OIPEENICHHS] TOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

CO3JaHME  YCJIOBMM Il  Pa3BUTUSA  YMEHHM MPOEKTHO-
HCCIIEI0BATENbCKOM, TBOPUECKOU JIESITETLHOCTH.

Ha wusyuenue ¢usuku (6a30BbIii YpPOBEHb) HA YPOBHE CPEIHErO OOILEro
obpazoBanus orBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeJle0),
B 11 kimacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennmaraemerii B mporpamMme 1Mo (U3WKE TEPEUeHb JTa0OpPaTOPHBIX W
MPAKTUICCKUX PadOT SBISETCS PEKOMEHJIOBAHHBIM, YYHTENb JelIaeT BBIOOD
POBEICHUS J1a0OPATOPHBIX PAadOT M OMBITOB C YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEH 00yYarOIMnXCs.



COIAEPKAHUE OBYUEHUA
10 KUIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HayuHnsle METOIbI TO3HAHUS OKPYKAIOILLIETO
mupa. Ponp skcnmepuMeHTa W TEOPUM B IIPOLECCE TIO3HAHUS NPUPOIBI.
DKCHEPUMEHT B (PUBHKE.

MopenupoBanue (puU3MUeCcKuX SBJIECHUH U mpoleccoB. Hay4uHble runoTessl.
®duznyeckue 3aKOHbl WU TEOpHH. ['paHHIIBl TPUMEHUMOCTH (PUIMYECKHX
3aKOHOB. [ [puHIIMTT COOTBETCTBUSL.

Ponb 1 mecTo ¢pusnku B pOpMUPOBAHUN COBPEMEHHON HAyYHON KAapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble U 1U(POBBIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JAT4YUKH.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe BHKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHXKEHHS.
Cucrema orcué€ra. Tpaekropus.

[lepemetiienre, CKOpOCTh (CpelIHsISl CKOPOCTb, MTHOBEHHAS! CKOPOCTb) U
YCKOPEHHE MATEepUaIbHOM TOYKH, UX MPOEKIMH HAa OCH CHUCTEMbI KOOPAMHAT.
CrnoxeHue nepeMeIeHN U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHENWHOE aBUkeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHUS, NYyTH U THEepEeMEeIeHUs
MaTepHaIbHOW TOYKH OT BPEMEHHU.

CBoOogHOE majzieHue. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonmneitHoe naBuwxkeHue. [[BrkeHHME MarepuasbHOW TOYKHA 10
OKPYXXHOCTH C TMOCTOSIHHOW IO MOJYJI0 CKOpPOCTBIO. YTJIOBasg CKOpPOCTb,
auHelHas ckopocTh. Ilepuon m yactora oOpamenus. LleHTpocTpeMurenbHoe
YCKOpPEHHE.

TexHuueckre yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: CIUJOMETD,
JIBUYKEHUE CHAPSI0B, LIETIHbIE U pEMEHHbBIE TIEPEIAYN.

Jlemoncmpayuu

Mopens  cucteMbl — OTCHUETA, WUIIOCTpalUsd  KMHEMaTUYECKHUX
XapaKTEPUCTHUK ABUKECHUS.

[TpeoOpazoBaHue IBUKEHUHN C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AyXe U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOIIEHHOIO MOJI YIVIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

M3mepeHne yckopeHusi CBOOOJHOTO MaieHHUs.

HamnpaBnenue ckopocTy pH IBH>KEHHUH 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

W3yyeHue HEpaBHOMEPHOIO JBMXKEHUS C LEJNbI0  OINpeaeseHus
MTHOBEHHOW CKOPOCTH.

HccnenoBaHnne COOTHOUIEHUS MEXAY MYTSIMH, MPOMIECHHBIMU TEJIOM 32
NOCJIEJOBATENIbHbIE PaBHbIE MPOMEXYTKH BpPEMEHH IPU PaBHOYCKOPEHHOM
JIBUYKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne NBUKEHNUS [IapUKa B BI3KOU KMIKOCTH.

N3yuyeHue ABMKEHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.



Tema 2. lunamuxa

[Ipuniun  otHocutensHOCcTH [anmuned. Ilepseii  3akoH  Hsrotona.
MHepunanbHbIe CHCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpuHumn cynepno3uinuu cui. BTopol 3akoH
Herorona pnsa wmarepuanbHOM TOukd. Tpernit 3akoH Herootona miid
MaTepHUaIbHBIX TOYEK.

3akoH BceMupHOro TtaroreHus. Cumiia Tsokectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buabsl TpeHusi (Mokos, CKOJIbXeHUs, kKaueHus). Cuiia TpeHws.
Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS U cujia TpeHus nokos. Koagpuuuent
TpeHus. Cuia CONpOTHUBIICHUS ITPU ABWKEHHUM TEJIA B )KUIAKOCTH WJIU Tase.

[TocTynarenpHOE U BpallaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MoOMEHT CHJIBI OTHOCHUTENIBHO OCH BpauieHus. Ilmedo cuibl. YcinoBus
paBHOBECUS TBEPAOTrO TEIIA.

TexHrueckre ycTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOJAIIMITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEPIUN.

CpaBHEHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JedhopMaiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TAJICHUH.

CpaBHEHUE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECH .

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabomol

N3yuyenue nBMKeHUs OpycKa 10 HAKJIOHHOW MJIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH CUJ1 YIIPYTOCTH, BOSHUKAIOIIMX B IIPYKUHE U
pE3MHOBOM 00pasiie, OT ux Jaedopmariuu.

HccnenoBanne ycCilOBUKA pPaBHOBECUS TBEPAOrO TeJd, HUMEIOIIETO OCh
BpALLCHHUS.

Tema 3. 3akonvl coxpanenusn é mexanuke

NMiynbc MaTepUallbHOW TOYKHM (T€ja), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbCc CWIIBI 1 U3MEHEHHME MMITYJIbCa Tela. 3aKOH COXPAHEHUS HUMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Pabota cuiibl. MOITHOCTH CHJTBI.

Kunernueckass sHeprusi marepuaibHOil Touku. Teopema 00 H3MEHEHUHU
KUHETHUYECKOW SHEPTHM.

[ToTreHunanbHas DHEPIUs. [ToTennmanbHas DHEPrus  YIpyro
neopMUpPOBaHHOM MpyXkUHBL. [loTeHIManbHas SHeprust Tena BOJIU3HU
MIOBEPXHOCTHU 3€MIIH.

[ToTreHuuanbHble ¥ HENOTEHUWaldbHble  cuibl. CBi3p  palOTHI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKOM DHEPIMM CUCTEMBI TEIN.
3aKOH COXPAHEHUSI MEXAaHUYECKON DHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpoucTBa U MPAKTUYECKOE TPUMEHEHHUE: BOJIOMET, KONIED,
IPYKUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.



PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIMATBHON YHEPTUU B KUHETUUECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopuvle pabomol

N3yuenne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAaATHUKOB.

HccnenoBanue cBsiz3M pabOThl CUJIbI C HM3MEHEHHEM MEXaHMUYECKOM
SHEPIUHU Teja Ha MPUMEPE PACTKEHUS PE3UHOBOTO JKIyTa.

Paszpnes 3. MouiekyasipHast pu3nKa 1 TEPMOJAMHAMHKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIIPHO-KHHETUYECKOM TEOpUUM M HX
OmbITHOE oOOOCHOBaHME. bpoyHoBckoe nBuxeHue. [uddysus. Xapaktep
JBWKEHHUSI W B3aMMOJECWCTBUS YaCTHUI] BelIeCcTBA. MOJEIM CTPOECHHUS Ta30B,
KUIKOCTEN M TBEPIBIX TE€I U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHX
Mojaened. Macca u pazmepsl moisekyia. KommuectBo BemiectBa. I[locrosHHas
ABorazpo.

TemoBoe paBHOBecue. Temnepatypa u €€ wu3Mmepenue. [llkana
temneparyp Llenbcus.

Mopens wuaecanbHOro ra3za. (OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH UACAIbHOro rasa. AOCOJIOTHAs TeMmmeparypa Kak Mepa
CpelHEe KUHETUYECKOW SHEPruu TEIJIOBOro JBMKEHHUsA 4dactull rasza. lllkana
temneparyp KenbsBuHa. ['a3oBble 3akoHbl. YpaBHeHue MeHneneeBa—
Kianeripona. 3akon [aneroHa. M3ompoiecchl B HacanbHOM ra3e ¢ mOoCTOSIHHBIM
KOJIMYECTBOM  BewiecTBa. ['paduueckoe MpeACTABICHHE HU30IPOLIECCOB:
u30TEpMa, U30X0pa, u3o0apa.

TexHuueckre yCTpPOWCTBAa M MPAKTUYECKOE NPHUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OpraHUYECKUX COCTUHEHUH.

OnbIThl 10 1P PY3UN KUAKOCTEH U ra3oB.

Mopenbs OpOyHOBCKOTO ABUKEHUSL.

Mogens onsita lITepHa.

OnpIThl, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mopaenb, niocTpupyronas Ipupoay AaBiI€HUs ra3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOUIME YpPAaBHEHUE COCTOSHUS HACAIBHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomol

OmnpeneneHne Macchl BO3ayXa B KIACCHOW KOMHAaTe HA OCHOBE U3MEPEHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpATypbl BO3yXa B HEW.

HccnenoBaHnne  3aBUCUMOCTH  MEXJy  NapaMeTpaMH  COCTOSIHUSA
pa3pexEeHHOro rasa.

Tema 2. Ocnosvl mepmooOuHamMuKu

TepmoanHaMuueckas cucrema. BrayTtpennss JHEprus
TEPMOJUHAMHUYECKON CHUCTeMbl U CMocoObl e wu3MeHeHus. KoinuecTBo
TEIJIOTHl U paboTa. BHYTpeHHsIsI SHEprusi OJHOATOMHOIO HJICAJIbHOrO Ta3a.
Bunbl Tenonepegaun: TEmIONPOBOJHOCTb, KOHBEKIIMS, U3IyUeHUe. Y AelIbHas
TEMI0EMKOCTb BellecTBa. KomuecTBo TEIOThI NpyU TEIIonepeaaye.



[Tonsitue o0 ammabatHOM mnporecce. [lepBblli 3aKOH TEPMOJUHAMUKH.
[TpumeHeHue nepBoro 3aKkoHa TEPMOJMHAMMKHU K M3ompoueccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh POILIECCOB B MPUPOJIE.

TerioBele  MamuHbl.  [I[puHOMOBI  AEHCTBUA  TEMJIOBBIX — MAILIMH.
[IpeoOpazoBanusi >HEpruu B TEIUIOBBIX MamuHax. KoadduimeHt nosne3Horo
nevctBust TeruioBo MamuHbl. [ukn KapHo u ero xkosd@puiveHT mosie3Horo
JNEUCTBUSA. DKOJOTHYECKHE MPOOJIEMBI TEIUIOAHEPTETUKH.

TexHuueckre yCTpoMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JABUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

M3MmeHeHne BHYTPEHHEN HHEPruu Teja MpU COBEPILIEHUH paOOThI: BBUIET
npoOKkH K3 OyTBUIKM MO JIEWCTBHEM C)KAaTOTrO BO3[yXa, HarpeBaHue 3dupa B
JaTYHHOHU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpAL).

W3meHenne  BHYTpEHHEW  SHeprud  (TemmepaTrypel) Tena  IMpuU
Teruionepeaaye.

OnbIT mo aanabaTHOMY pacCHIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenun mnapoBoil  TypOWHBI, JIBUrateiasi BHYTPEHHErO CrOpaHMs,
PEaKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padbomol

N3mepenne yaenbHOM TEMI0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuwyecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u koHjeHcamus. Mcnapenue u kumneHue. AOCOTIOTHAS
U OTHOCHUTEJIbHAS BJIAXKHOCTH BO3ayxa. HacellleHHbI nap. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT AABJICHHUSL.

TBépnoe teno. Kpucraminueckue M aMop@Hble Teja. AHM30TPONUS
CBOMCTB KpucTauioB. JKuakue Kpuctaiuibl. COBpPEMEHHBIE MaTEpHUAIbI.
[TnaBnenue u KpuctayuM3auus. Y aenbHas TeroTa miasienus. Cyoaumanus.

YpaBHeHuE TEIIOBOro OangaHca.

TexHuueckre ycTpoilcTBa M INMPAKTHYECKOE NPUMEHEHHE: TMIPOMETp U
IICUXPOMETP, KAJIOPUMETP, TEXHOJOTUH MOJyYEHHs] COBPEMEHHBIX MAaTEpUasOB,
B TOM YHCJIE HAHOMATEPUaJIOB, 1 HAHOTEXHOJOTHH.

Jlemoncmpayuu

CBoMCTBa HACBIILIEHHBIX TAPOB.

Kunenue npu NnoHM>KEHHOM JJaBJICHUU.

CnocoObl U3MEpPEHHUS BIAKHOCTH.

HaGnronenue HarpeBaHust U IJIaBJIEHUSI KPUCTAJUIMYECKOrO BEILIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

W3MmepeHne OTHOCUTENIbHOM BIQXKHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoauHaMuKa

Tema 1. dnekmpocmamuxa

ONeKTpu3anms Tel. OJIEKTpUYECKUU 3apsa. JlBa BHAA SIEKTPUYECKHX
3apsaoB. [IpOBOAHMKY, NUAJIEKTPUKHA W MOJYHPOBOAHUKU. 3aKOH COXpPAHEHUs
AIEKTPUYECKOTO 3apsija.

B3anmopneiictBue 3apsanoB. 3akoH Kynona. ToudeuHBIM dIEKTpUYECKUN
3apsi. Diekrtpuueckoe nosie. Hanpssxk€HHOCTD anektpudeckoro nmoist. [Ipunuun
CYNepIIO3HULINU ANEKTPUUECKUX MIOJIEH. JIuaun HaNpsHKEHHOCTH
AIEKTPUYECKOTO MOJIS.



Pabora cun osnekrpocratnueckoro nosis.  [lorenuman. PasHocTh
NOTEHUNANIOB. [IpOBOMHUMKM M JUANEKTPUKU B JIJIEKTPOCTATHYECKOM IIOJIE.
Jludnextpuyeckass MPOHULAEMOCTb.

DIIEKTPOEMKOCTb. Kongencarop. DIIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa. DHEPrUs 3apsKEHHOIO0 KOHAEHCATOPA.

TexHuyeckne yCTpOWCTBAa M INPAKTUYECKOE NPUMEHEHHME: DJIEKTPOCKOIL,
ANEKTPOMETP, BJIEKTPOCTATUYECKAs] 3alllUTa, 3a3€MIICHHE AIJIEKTPOIPUOOPOB,
KOHJICHCATOP, KONMUPOBAJIBHBIN aIapar, CTPyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUSA dJIEKTPOMETPA.

B3anmoneiicTBre Ha3JIEKTPU30BAHHBIX TEJ.

DIIEKTPUUYECKOE T0JIE 3aPSKEHHBIX TEI.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM II0OJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDNEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAIU
IJIACTUH, PACCTOSTHUSA MEXKAY HUMH U JUIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3mepenune 31eKTpOEMKOCTH KOHJAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DIJIEKTPUYECKAN TOK. YCIOBHS CYILIECTBOBAHUS JJIEKTPUUECKOrO TOKA.
Nctounnku Toka. Cuna toka. [IoCTOAHHBIN TOK.

Hanpspkenue. 3akon OMa 115 y4acTKa LEH.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IEIBHOE CONPOTHUBIICHUE BEIIECTBA.
[locnenoBaTenbHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora »snexrtpuyeckoro Toka. 3akoH JDxoyms—Jlenna. MouniHoCTb
AJIEKTPUYECKOTO TOKA.

DJIEKTPOJBWXKYIIAsi CUJIA U BHYTPEHHEE CONPOTUBICHUE UCTOYHMKA TOKA.
3akoH Oma 11 1oJIHOM (3aMKHYTOM) anekTpuueckoi menu. Koporkoe
3aMBIKaHHE.

OJIEKTPOHHAs:  NPOBOJMMOCTh  TBEPABIX  METALIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAIIOB OT TeEMITEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKNN TOK B BakyyMme. CBOWCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBognuku.  CoOCTBEHHAass W NpPUMECHas  MPOBOAMMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHuKOBbIE TPUOOPHI.

DIJIEKTPUYECKHM TOK B PpacTBOpax M  pacIiulaBax dJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIIH3.

DIIEKTPUYECKUM TOK B razax. CamMOCTOSATENIbHbIM U HECAMOCTOSTEIbHBIN
pazpsa. Monunus. 11nazma.

TexHuyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: aMIIepMeETp,
BOJILTMETP, PEOCTaT, UCTOYHHUKH TOKa, 3JEKTPOHArpeBaTeibHblE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPBI, TEPMOMETP COINPOTHUBIICHHS, BAKYYMHBIN
MOJl, TEPMUCTOPbL M (POTOPE3UCTOPBI,  MOJYNPOBOJHUKOBBIA  JAHMO/,
rajbBaHMKA.

Jlemoncmpayuu

M3mepenne CUITbl TOKA U HaIIPSKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LUJIMHIPUYECKUX IPOBOJHUKOB OT JUJIVHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHUS M MaTepuaa.

CMemanHoe COeTMHEHUE ITPOBOAHUKOB.



[IpssMoe wu3MepeHHne HIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOT'O JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTb CONPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

ITpOBOAMMOCTB 3JIEKTPOITUTOB.

M ckpoBoii paspsa M IpOBOJAUMOCTb BO3yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

W3yyeHue cMenaHHOro COEIMHEHUST PE3UCTOPOB.

N3mepeHne 3J1eKTpOABUKYILEH CHIIbI MICTOYHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHHUS.

Habnronenue aextposiusa.

Me:xnpeaMeTHbie CBS3H

N3yuenue kypca ¢puznku 6a30B0oro ypoBHs B 10 Kilacce oCylIecTBIsE€TCA C
Y4ETOM COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTE€MAaTHKH,
OHMOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnule nonsamus, CBI3aHHbIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUSA: SIBJIEHUE, Hay4YHbId (pakT, runoTe3a, puanyeckas BEIUUYHMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEITUPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pelleHHE CHCTEMbl ypaBHEHUH, JIMHEWHAs (QYHKUUSA,
napabosia, runepbona, uX Tpaduku U CBOWUCTBA, TPUTOHOMETPUUECKHUE
byHKLIHH: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPHI U MX NPOEKIMH HAa OCH KOOPJUHAT,
CJIO’KE€HUE BEKTOPOB.

buonocua: Mexanumyeckoe IBUKEHUE B KMBOW mnpupone, auddysus,
OCMOC, TEIJIOOOMEH >KUBBIX OPraHu3MOB (BUAbI TEIUIONEpPEIAUH, TEIJIOBOE
pPaBHOBECHUE), JIEKTPUUYECKUE SIBICHHS B )KMBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHHUE aTOMOB M MOJIEKY,
MOJIb BEUIECTBA, MOJISIpHAs Macca, TEIUIOBble CBOWMCTBA TBEPABIX T,
KUIKOCTEN U Tra3oB, JEKTPUUYECKHUE CBOMCTBA METAJUIOB, 3JEKTPOJUTUYECKAS
JUCCOLIMAIINS, raJbBaHUKA.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUe IBHKEHHUM C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpEeHUS B TEXHHUKE, MOJIIIMIHUKH, WCIOJIH30BAHUE 3aKOHA COXPAaHEHHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET W JAPYTUE), BUraTeilb BHYTPEHHETO
cropanusi, napoBas TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHJIWULIHOHED,
TEXHOJIOTUA  TOJYYEHUS COBPEMEHHBIX MaTEpHaIOB, B TOM  YHUCIE
HAHOMATEpUaJIOB, W  HAHOTEXHOJOTWH, AJIEKTPOCTAaTHYECKas  3alluTa,
3a3eMJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTpyHHBIN MIPUHTEDP,
AJIEKTPOHArpeBaTelbHble  MPUOOPBI,  AJIEKTPOOCBETUTENbHBIE  IPHOOPHI,
raJibBaHUKa.

11 KJIACC

Paznen 4. JiekTpoauHaMHUKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAAL UHOYKUUSA

[locTossHHBIE ~MarHWTBl. B3aMMOAEMCTBHE TOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosie. BekTtop MarHuTHOM MHAYKUMH. lIpuHuumn cynepnosuunu
MAarHuTHBIX MOJel. JINHUM MarHuTHOM MHAYKUMA. KapThHa TMHAM MarHUTHOU
MHAYKIUU T0JIS TOCTOSIHHBIX MAarHUTOB.

MarnutHOE 1OJ€ NPOBOJHHMKA C TOKOM. KapThHa nWMHHMI HMHIYKUUU
MAarHuTHOI'O TOJIS JUIMHHOTO MPSIMOIO IMPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO



POBOJHMKA, KaTymlku ¢ TOKoM. OmnbelT Opcrega. BsammoneiictBue
POBOJHUKOB C TOKOM.

Cuia AMniepa, €€ MOIyJib U HalpaBJICHHUE.

Cuna JlopeHma, €€ MOaynbp M HampablieHUE. J[BH)KEHUE 3apsiKEHHOU
YacTHUI[bl B OJHOPOJAHOM MarHUTHOM noJje. Padora cunsl Jlopenua.

SIBneHHne DIEKTPOMAarHUTHOM MHAYKIHMH. [IOTOK BEKTOpa MarHWTHOU
UHAYKOUU. OJEKTPOABMKYILIAS CHJIA MHAYKIHMH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe anekTpuueckoe mnose. DIEKTPOABMKYIAs CHJIA WHIYKUIUU B
IPOBOJHUKE, IBUKYILIEMCS OCTYNATEIbHO B OJHOPOIHOM MAarHUTHOM II0JI€.

[IpaBuiio Jlenna.

NHIyKTUBHOCTE. fIBI€HME CaMOMHIYKIMH. OJEKTPOABMKYLIAs CuUja
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHrueckre yCTpOiCTBA M IMPAKTUYECKOE IMPUMEHEHHUE: IMOCTOSIHHbIC
MarHuThl, AJIEKTPOMArHUTHI, AJIEKTPOJBUrATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YacTHIL], UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOI'O MyYKa MAarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TOJISL.

B3anmoneiicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBieHUE 3JIEKTPOMArHUTHOW UHTYKLIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTb  AJIEKTPOJABMKYIIEH CHJIBI HHAYKIUMHM OT CKOPOCTHU
U3MEHEHHUS] MAarHUTHOTO MOTOKA.

SIBieHue caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

M3yyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

WccnenoBanue 1eiCTBUS MOCTOSSHHOTO MarHUTA Ha PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW MHYKUHUU.

Paszneu S. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KOJAEOAHUA

KonebarenbHas cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIEOAHMS.
["apmonunyeckue konedanus. [lepuon, yactora, ammuryaa u gasa KojaeOaHH.
[IpyXUHHBIN MAasITHUK. MaremaTnueckuii MAsITHHUK. YpaBHeHUE
rapMoHUYeCKUX KojeOaHuid. [lpeBpaleHue SHEPruu NpU TaPMOHUYECKUX
KOJIEOAHUSIX.

KonebarenbHbiii kKoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B
UJeaTbHOM KOJie0aTeIbHOM KOHTYpe. AHAJIOTUSI MEXAY MEXaHUYECKUMH H
ANEKTPOMArHUTHBIMU KosieOanusmu. Dopmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPrUHU B UJICAJTLHOM K0JIE0ATEIbHOM KOHTYDE.

[IpencraBnenne 0  3aryxalolmMx  KojiebaHUsX.  BbIHyXJIeHHbIE
MexaHuueckue KkojeOaHus. Pe3oHaHc. BbIHYXJACHHBIE SJEKTPOMATHUTHBIC
KOJIeOaHHUs.



[lepemennsblii TOK. CHHYCOMIAIBHBIA TNEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOI0 TOKAa. AMIUIUTYJHOE W JACHCTBYIOIIEE 3HAUEHHE CHJIBI TOKa U
HAIPSHKCHMSL.

Tpancdopmarop. [IpousBoAacTBO, neperaya W noTpedieHue
JJEKTPUYECKOM  DHEPIUM. OKOJOTHMYECKME PHUCKH IIPU  IPOU3BOJICTBE
aneKTposHeprun. KynbTypa HCIonb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHON
AKU3HH.

TexHuyeckre yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTpOorepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJeOaTENbHOM CUCTEMBI (TIPY>KUHHBIM WU
MaTEeMaTUYECKUN MASTHHK).

Habnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanue CBOWCTB BBIHY X ACHHBIX KOJIEOAHUH.

Habmronenue pezonaunca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuummiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA W HAaNpsDKEHHUsS] OT BPEMEHH)
JUISI JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mociieoBaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTYIIKU
UHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTpONEpEIayu.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

HccnenoBanne 3aBUCMMOCTH MEPHOJIA MaJIbIX KOJEOaHHWH Ipy3a Ha HUTHU
OT JUIMHBI HUTU U MAcCChI rpy3a.

HccnenoBanue nNEepeMEHHOr0 TOKa B ILENM U3  IOCIEI0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL

Mexanuueckue BOJIHBI, ycioBus pacnpoctpanenus. Ilepuon. Ckopocthb
pacnpocTpaHeHuss M JanuHa BOJHBL [lomepeuHble W MPOAOIBHBIE BOJIHBI.
WuTepdpepenius u nu@pakuuss MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMmkocTh 3ByKka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCIOBHSI HM3JIyYEHHS] 3JIEKTPOMAarHUTHBIX
BOJH. B3aumHasa opuenTtanus BekTopoB E, B, V B 3jIeKTpOMarauTHOM BOJIHE.
CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH: OTPA)KEHUE, MPEIOMIIEHUE, MOISpU3aLus,
mugpakuus, uareppepeHuus. CKOpoCcTh 3JIEKTPOMAarHUTHBIX BOJIH.

[IIkayna 31eKTpPOMAarHUTHBIX BOJIH. [I[puMeHeHne 3J1eKTpOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyHOMIBI pagUOCBA3U U TeNEBUACHUS. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH Cpebl.

TexHrueckre yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: MY3bIKalIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAasl IMarHOCTHKA B TEXHUKE W MEIULMHE, pajap,
paguonpuéMHUK, TEIEBU30p, aHTeHHA, TesiePoH, CBYU-neus.

Jlemoncmpayuu

O0pa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOI0IbHBIX BOJIH.

Koneobmromeecs Te€10 Kak ICTOYHHK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeaoMIIEHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nnrepdepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntonenue cBsA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW H
4acTOTOM KOJeOaHMI.



HccnenoBanne  CBOWCTB — JJIEKTPOMATHUTHBIX — BOJIH:  OTPaKEHUE,
pesioMJIEHUE, MOspU3anus, AUPpaKuus, UHTEpPEPEeHIIHS.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsMonvHENHOE pacnpOCTpaHEHUE CBETa B
oaHopoaHo cpexe. JIyu cBera. ToueuHblld HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHbI OTpakeHUsl cBeTa. [locTpoeHne n3o0pakeHuit
B IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3akOHBI MPEIOMIICHUST CBeTa. AOCOIOTHBIN
nokasaresnp npeinomiieHud. [lonmHoe BHyTpeHHee oTpaxeHue. IIpenenbHblil yron
MOJIHOT'O BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CioxHblil coctaB Oenoro cseta. LIBer.

ColOuparomiue u paccewBarolve JuH3bl. ToHkas auH3a. DOKycHOE
paccTosIHME M ONTHYECKas cujla TOHKOW JHH3bL. [locTpoeHne n3zoOpaxeHuil B
coOMparolMX MW pacceuBalIIMX JuH3aX. DopMmyna TOHKOM  JIMH3BI.
VBenuueHue, JjaBaeMoe JUH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. WuTepdepenunss cera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMIOJEHUS MAaKCUMyMOB M MHUHMMYMOB B HMHTEpP(EpEHLHOHHOM
KapTUHE OT JIBYX CHH(A3HBIX KOr€PEHTHBIX UCTOUHUKOB.

Hudpakuusa ceeta. Judpakunonnas pemérka. YciioBue HaOM0ACHUS
[JIaBHBIX MAaKCMMyMOB TIIpM MaJ€HHUH MOHOXPOMATHUYECKOIO CBETa Ha
TU(PAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuuecKkre YCTpOCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToamnmnapaT, MPOCKUMOHHBIA amnmnapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOJISIPOUL.

Jlemoncmpayuu

[TpsimoniMHEHOE pacnpoCTpaHEHUE, OTPAKEHUE M MPEJTOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TosniHOE BHYyTpeHHEE OTpakeHne. Moiesib CBETOBO/A.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKoma, TEJIECKONa.

Habnronenue untepdepeHunu crera.

Habnronenue audpakiuu ceera.

Habnronenue nucnepcuu ceera.

[TosyyeHue ciekTpa ¢ MOMOIIbIO TIPU3MBI.

[Tosyyenue cekTpa ¢ moMOIIbIO AUPPAKIUOHHON PEIIETKY.

HaGnronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

W3mepeHue nokaszaTesis peaoMIICHUs CTEKIIa.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Habnronenue aucnepcuu ceera.

Pa3znes 6. OcHOBBI CIeHAJIBHONM TEOPUH OTHOCUTEIbHOCTH
['panuubl  OPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku. [locTtynatsl
CIIEIMAJIBHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHIIUI OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCHUTENNBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEJICHHE  BPEMEHU U
COKpAIlEHUE JIJINHBI.
DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.



CBs3p Macchl C DJHEPrUEd M MMITYJIBCOM PEJSITUBUCTCKOM YaCTHULIBI.
DHEprus MmoKosl.

Pasznes 7. KBanToBas ¢pusuka

Tema 1. Inemenmol KBAHMOBOU ONMUKU

®oronsl. Popmyna Ilmanka cBsizu sHepruu (oTOHA C €ro YacTOTOM.
DHeprusi ¥ UMNyJibc (HoToHA.

OtkpeiTie u ucciepoanue (oroadpdexra. Onbitel A. I'. Cronerosa.
3akonsl GoTodpPexra. YpapHenue OifHireriHa ansa potodrddekra. «KpacHas
rpanuna» ¢portodddexra.

Jasnenue ceera. OnwiTel 1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHruecKkre yCTpOWCTBA M NMPAKTHYECKOE NPUMEHEHHE: (POTORIEMEHT,
doTomaTUMK, COTHEYHAas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®oto3p(DHEeKT Ha yCTAaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenoranue 3akoHoB BHeMIHETO GoTodddeKTa.

Cseroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiThl Pe3epdopaa mo paccessHuIO o -4acTHII.
[Lmanerapuas monens aroma. Ilocrtynatel bopa. U3nydyenue u mornomieHue
(OTOHOB MpHU NEPEXOAE aToOMa C OJAHOIO YPOBHSI HEPruu Ha Apyrou. Bumabl
cnekTpoB. CHEKTp ypOBHEH 3HEPIHH aTOMa BOAOPO/A.

BonnoBeie cBoiictBa uactuul. Bomnel ne bpoina. KopnyckynsipHo-
BOJIHOBOM JTyaJIM3M.

CHOHTaHHOE U BBIHYXACHHOE U3JIyYECHHE.

TexHuyeckne yCTpOHCTBa M NMPAKTUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabOnronenue iMHeHYaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

Habnronenue nuHeRyaToro crekrpa.

Tema 3. Amomnoe saopo

DKCHEpUMEHTBI, JTI0Ka3bIBAIOIINE CIOKHOCTh CTpOEHMs siapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pe3depdopna mno  OmnpeAesieHH0o  cocTaBa
paanoakTUBHOTO wu3nyuyeHus. CBoicTBa anbda-, OeTa-, TramMma-U3ITydeHUS.
BnusgHue pagnoakTUBHOCTH Ha JKUBbIE OPTraHU3MBI.

OTtkpeiTHE POTOHA U HeUTpoHa. HykinoHHas moaens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30tormnst.

Anb(a-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacman. ['amma-
U3TydeHue. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sifjpe. SAnepHbie cuiibl. [ledekT maccel aapa.

Snepnsie peakuuu. [lenenue u cuHTeE3 AI€EP.

Anepusbiit peakrop. TepmosinepHsiii cunte3. [IpoGiiemMbl U MEPCHEKTUBDI
SIEPHON SHEPrETUKH. DKOJIOTHYECKUE ACTIEKThI IAEPHOU SHEPTETUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTtobl HAOJIIOACHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.



@dyHIaMeHTaJIbHble B3aUMOJEHCTBUA. EIMHCTBO (DM3MUECKON KapTHHBI
Mupa.

TexHuueckue YCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: JO3UMETD,
kamepa BusnibcoHa, siepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CY€TuMK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

HccnenoBanue TpeKoB 4acTUll (M0 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI aCTPOHOMUM U ACTPOGU3MKH

Ortanbl pa3BUTHS acTpOHOMHHM. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bug 3Bé3qnoro HebOa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUYKEHUE.

Conneynas cucrema.

Comuue. ConHeuHast akTUBHOCTh. McTtounuk sHeprun ConHUA M 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J[MarpamMma «CIEKTpPaIbHBINA KJACC —
CBETHUMOCTB». 3BE3/bI TJIABHOM IOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTB» JUIA 3BE3]] TJIABHOM IOCIJIEIOBATEIBHOCTH. BHyTpEeHHEE cTpoeHne
3BE311. COBpPEMEHHBIE MPEACTABICHHS O MPOUCXO0XKACHUU U dBoIonnu ConHua
Y 3BE31. DTanbl JKU3HU 3BE3 .

Mnineunsiit [Iyte — Hama [Manaktuka. [lonoxenue n aBrkenune CoaHna B
['amakTuke. Tunel ramaktuk. Paguoramaktuku v kBa3zapbl. UEpHBIE IbIpHI B
A/ipax rajakTuK.

Bcenennad. Pacmupenne Bceenennoil. 3axkon Xa0O6mna. PazOeranue
ranakTuk. Teopust bonbioro B3peiBa. PennkroBoe nsiyyeHue.

MacmraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Hab6nronenus HEBOOPYKEHHBIM IJ1a30M c WCIIOJIb30BAaHUEM
KOMIIBIOTEPHBIX MPUJIOKEHUM [UJIsl  ONpPEAENICHHUs] TOJOKEHHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3/11s1 CeBepHOro NoJylapus u
SIPKUE 3BE3IBL.

Habnronenus B teneckon JlyHsl, mianet, Mieunoro [lytu.

O0o01maomiee NOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THUYECKOM cdepax AesATENbHOCTH YeJIOBEKa, POJib U MECTO
(GU3MKM W acTPOHOMHHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
dbuznyeckor Teopuu B POPMUPOBAHUU MPEACTABICHUNA O PU3MUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOM KApTUHBI MHUpa B OOLIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEICTABICHUNA O IPUPOJIE.

Me:xnpeaMeTHble CBS3H

N3yuenue kypca ¢pusnku 6a30B0oro ypoBHs B 11 kilacce ocyiiecTBisiercs ¢
Y4ETOM COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHKH,
OHOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemmnule nonsamusl, CBI3aHHbIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUSA: SIBJIEHUE, Hay4YHbIA (akT, runoTe3a, puanyeckas BEIUUYHMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEITUPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pelIEeHUE CUCTEMBl YPAaBHEHHM, TPUTOHOMETPUYECKHE
byHKUIHH: CHHYC, KOCHHYC, TaHI'eHC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPHI U MX NPOEKIMH HAa OCH KOOPJUHAT,



CJIIO)KEHUE BEKTOpPOB, IPOU3BOJHBIE JIIEMEHTAPHBIX (DPYHKIMI, NpU3HAKU
no100Ms1 TPEYTOJIbHUKOB, ONpPEETIEHUE IJIOMAaM IUIOCKUX (uryp m oobéma
TeJl.

buonocusa: >nekrpuyeckue SBICHUS B >KMBOM MPHUPOJE, KojeOaTellbHbIE
JBUKEHUS B KUBOM NpPHUPOJE, ONTHUECKHE SBICHUS B KUBOU MPUPOJE,
JEHCTBUE paJiMallMK HA KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKash CTPYKTypa
TBEPABIX TE€l, MEXaHU3Mbl OOpa30BaHUA KPUCTAIMYECKON  PEIIETKH,
CIIEKTPAJIBHBIA aHAJIN3.

l'eocpachus: MarHuTHBIE TONIOCA 3€MJIM, 3QJ€KU MArHUTHBIX Py,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHUIA.

Texnonozusa: NWHUM DIEKTPOIIEpeNad, TIEHEpaTOp NEPEMEHHOrO TOKa,
AJNIEKTPOJBUTATENb, UHIYKIIMOHHAS T€4b, pajap, paAUONpPUEMHUK, TEJIEBU30D,
anTeHHa, tenedoH, CBYU-neub, MpOEKIIMOHHBIN anmapar, BOJOKOHHAsI ONTHKA,
coJIHEYHas Oarapes.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «@Du3uka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHusi  (0a30BbI  YpPOBEHb) JIOJDKHO  OOECHEUYHUTh  JIOCTUKEHUE
CIEIYIONMUX JTMIYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yNIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pE3yJbTaThl OCBOEHUSI ydyeOHoro mnpenMera «Dusnkay
JNOJKHBI ~ OTpakaThb  TOTOBHOCTh U CIIOCOOHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBAThCS  CPOPMUPOBAHHOM BHYTpPEHHEH TMO3MIMEN JUYHOCTH,
CUCTEMOU UEHHOCTHBIX OpHEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIMX TPAJULIMOHHBIM IIEHHOCTSM POCCHUMCKOr0o OOIIecTBa,
pacHIMpeHHe >KU3HEHHOTO OMbITa U ONbITa JESITEIbHOCTH B MPOIECcCce
peanu3alyd OCHOBHBIX HAaINpaBlIEHUN BOCHHUTATENILHOW NESITEbHOCTH, B TOM
YHClIe B YACTH:

1) rpa:x1aHCKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMU  OOydHarolerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00IIECTBA;

OPUHATHE TPAJAULHUOHHBIX OOIICUETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPaTUYECKUX [IECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIbHOCTh B HHTEPECax IpaKIaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYITPaBICHUHN B 00pa30BaTEIbHON OpraHU3aIuy;

yMEHUE  B3aUMOJICMCTBOBaTH C  COIMAIbHBIMU  HMHCTUTYTaMU B
COOTBETCTBHUH C UX (YHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOPMUPOBAHHOCTh  POCCHUICKOMN rpaXKIaHCKON UJCHTUYHOCTH,
NaTpUOTU3MA,

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OILICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTU YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYAyIIEro;

4) 3¢TeTHY€eCKOro BOCIIUTAHHUS :

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs OSCTETUKY HAy4YHOIO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) TpyaA0BOr0 BOCIIMTAHMS:

MHTEPEC K pa3IMuHbIM cdhepam NnpodeccuoHaTIbHON 1eITeTbHOCTH, B TOM
YHClie CBSI3aHHBIM C (DU3MKON U TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynaymied mMpoeccuu M Ppeanu30BbIBATH COOCTBEHHBIC >KU3HEHHBIC
TUJTaHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHUIO M CaMOOOpa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUU BCEH KU3HH,

6) 3K0J10rN4eCKOro BOCIIUTAHMS



c(hOpPMUPOBAHHOCTh HKOJOTUUECKON KYJIBTYPhl, OCO3HAHUE TJI00ATHHOTO
XapakTepa SKOJOTMUECKUX MpoOIieM;

IJIAHUPOBAHUE W OCYIIECTBICHHUE JCHUCTBUM B OKPYXAIOIIEH Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

paclIMpeHre OmbITa JACSATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTU Ha
OCHOBE MMEIOLINXCS 3HAaHUU 10 (PU3HUKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHME I[EHHOCTU HAyYHOW JESITEIBbHOCTH, TOTOBHOCTH B MPOIIECCE
u3yueHus: (U3MKU  OCYHIECTBISATh MPOEKTHYIO U  HCCIIEIOBATEIbCKYIO
NEeATeNIbHOCTh UHAUBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

IMo3HaBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS
ba3zoBble 1ornueckue 1efcTBUs:

CaMOCTOATENbHO  (opMyNIHUpOBaTH M aKTyalIM3UpOBaTh  MpoOJIeEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIeNATh eI JEATEIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUH HX
JOCTHXKEHUS;

BBISIBIISITh  3AaKOHOMEPHOCTH ¥ MPOTHUBOPEUUS B PacCMaTpPUBAEMBIX
(bU3HYECKUX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIITXCS
MaTepHAIbHBIX ¥ HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITENILHOCTh, OIIEHUBATb COOTBETCTBUE
pe3yIbTaTOB LEJISAM, OIIEHUBATh PUCKHU MOCJIEICTBUM JIEATEILHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH PpabOTy B YCIOBUSX PEAIbHOTO,
BUPTYaAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KM3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaeaoBare/ibCKue 1eicTBUA:

BJIAICTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBHIMHU MOHATHUSIMU U METOJAMU
bu3nuecKol HayKu;

BJIaJICTh HaBBIKAMH  y4eOHO-HCCIICIOBATEIIbCKOM u MPOECKTHOMN
NESTENBbHOCTY B 00MacTH (PU3HMKH, CIHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOATENILHOMY  TOUCKY  METOJIOB  pelIeHus 3a1ad  (PU3UYECKOTo
coJiepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOJIOB TTO3HAHUS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TOJIYYEHUI0O HOBOTO 3HAHUA, €r0
UHTEPIpETalUU, MPeoOpPa3OBAHUI0 U TMPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUM YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady,
BBIJIBUTATh TUTOTE3y €€ PEIICHUs], HaXOIUTh apryMEHTHI IS JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHI, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIOJNYYEHHBIE B XOJI€ PEIICHHS 3aJa4d PpPe3yJIbTaThl,
KPUTUYECKH OIEHWBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHUE B
HOBBIX yCIIOBHUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aadll B 00pa30BaTEIbHOU
NESTEIHHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;



YMETh MEPEHOCUTh 3HaHUA 1O (U3MKE B MPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUEOHBIX MTPEJIMETOB;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIaraTh OPUTrMHAIbHBIE MOAXObl U PEILICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmaunmeii:

BJIAJIETh HABbIKAMHU MOJY4YEHUs WH(pOpMaUuu (PU3NYECKOTO COACpHKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIISITh [TOUCK, aHAJIN3,
CUCTEMATHU3ALMIO U MHTEPHPETALNI0 UHPOPMALMU PAa3IMYHBIX BUJIOB U (HOpM
IPE/ICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMALIUK;

UCIIOJIb30BaTh CpeACTBA HMH(POPMALMOHHBIX M KOMMYHUKALIMOHHBIX
TEXHOJOTUA B  pEUIEHUM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 33J1a4 C COOJI0JIEHHEM TpeOOBaHUW IPrOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNUsS, TPABOBBIX U 3TUUYECKUX HOPM,
HOPM MH(OPMALIMOHHOW 0€30MacHOCTH;

co37aBaTh TEKCThl (PM3MYECKOT0 COJAEP)KaHMS B pa3IMYHBIX (popmaTax c
y4€TOM Ha3zHayeHus uHGPOpMalMM M LEJIEBOM  ayAUTOpUM, BbIOMpas
ONTUMAJIbHYIO OPMY MPEICTABICHUS U BU3YAJIU3ALINH.

KoMMmyHHMKaTHBHBIE YHHBepcalbHbIe YUeOHbIe 1eliCTBUSA:

OCYLIECTBJIATh OOIIEHHE Ha Ypokax (U3UKM ©U BO BHEYPOUHOU
NEeSTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallMdi M CMAr4arh
KOH(DJIUKTBIL;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHUSA C UCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUIYAJbHON pabOThI;

BbIOMpPATh TEMATUKYy U METOJIbI COBMECTHBIX ACHCTBUU C y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA,

OPUHUMATh IL€JIM COBMECTHOM JESTENbHOCTH, OpPraHUW30BBIBATH U
KOOPJAMHUPOBATh JACHUCTBUSA MO €€ NOCTHXEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenesnsaTh pojaud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXIAaThb PE3yJbTAThl
COBMECTHOM padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJAJa M KaXXJOr0 y4yaCTHHKA KOMaH[bl B
o0 pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE IPOEKThI, OLEHUBATh HJAEH C MO3UIMU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJIEHUE B Pa3IMYHBIX
CUTYALMSIX, POSIBIISITH TBOPYECTBO M BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:

CaMOCTOATENIbHO ~ OCYIIECTBJIATh  I1O3HABATENIbHYIO  JESATENbHOCTh B
obmactu (QU3MKM U ACTPOHOMHUH, BBISBIATH MNPOOJIEMBbI, CTaBUTh W
dbopmyIupoBaTh COOCTBEHHBIE 33/1aUK;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PEIICHUSI PACUETHBIX U KAaU€CTBEHHBIX
3a/lay, IUIaH BBINIOJIHEHUSI MPAKTUYECKOW pPabOThl € YUETOM HMMEIOIIHNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;



paclMpsATh  paMKd ~ y4eOHOro IMpeAMeTa Ha  OCHOBE  JIMYHBIX
PEANIOYTECHUM;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO 3PYAUIMU B 00JacTU
(U3KMKK, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA U  KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHBIN HHTEJJIEKT:

JIaBaTh OLEHKY HOBBIM CUTyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJAJCTh HAaBbIKAMHU II03HABATEJbHOW pPEPIEKCUHM KaK OCO3HAHUs
COBEPILAEMbIX JIEMCTBUII M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB H
OCHOBaHUIA;

UCIIOJIb30BaTh NpHUEMBI pediIeKCUH JUIsl OLEHKH CHUTyalluH, BbIOOpa
BEPHOI'O PELIEHUS;

YMETh OLEHMBATh PUCKA U CBOEBPEMEHHO NMPUHHMMATh PEIICHUS MO0 HX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTBhl JPYTuX IpU aHAIM3€ pPE3yJbTaToOB
NEeSTENbHOCTH;

IPUHUMATh Ce0sl, MTOHUMas CBOU HEJJOCTATKHU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTBhl JPYTuX IpU aHAIM3€ pPE3yJbTaTOB
NEeSTENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B nponecce n1o0cTHX’EHUS TMYHOCTHBIX PE3YJIHTATOB OCBOEHUS IPOTrPaMMBI
no ¢Gusuke s YpPOBHS CpPEIHEro oO0Iero oOpa3oBaHusi Y OOy4Yaroluxcs

COBEPIIICHCTBYETCS AMOITMOHAIILHBIN HWHTEJUICKT, TIPEAIOIar aro A
c(hOpMUPOBAHHOCT:
CaMOCO3HaHUS,  BKJIIOYAIOIIETO  CHOCOOHOCTH  MOHUMAaTh  CBOE

SMOIIMOHAJIBHOE COCTOSIHUE, BHJETh HAIpaBJICHUS pa3BUTHS COOCTBEHHOMN
SMOIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJanTUPOBATHCS K
SMOLMOHAJIBHBIM H3MEHEHUSIM M TPOSABIATH THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIOYAOLIEH CTPEMIIEHUE K JOCTHKEHUIO LETU
U ycrexy, ONTUMHU3M, THUIIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXOMS U3 CBOUX
BO3MOXKHOCTEH;

SMIIATUHM, BKJIKOYAIOWIEH CIHOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JPYrMX, YYMTBIBaThb €ro IMpU OCYUIECTBICHUH OOIICHHUS,
CIIOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh  BBICTPAaUBATh
OTHOUIEHUS C APYTUMHU JIOJAbMU, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3pellaTh
KOH()JIUKTBI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kjacce mnpeamMeTHbIe pe3ybTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MECTO (PU3MKHU B (POPMHPOBAHUU
COBPEMEHHOW HAyYHOM KapTHUHBI MUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON JIEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAaHULIBl NPUMEHEHHS H3YUYEHHBIX (U3UUECKUX MOJEIICH:
MaTepualibHasi TOYKa, MHEpLHAIbHASI CHCTEMa OTCYETa, aOCOJIIOTHO TBEPAOE
TE€J0, UJICAJbHBIN Ta3, MOAEINU CTPOEHUS ra3oB, >KMJKOCTEH W TBEPABIX TeE,
TOYEYHBIN 3JIEKTPUUYECKUN 3aps]l IPU pelieHnn (U3NUECKUX 3a1a4;

pacro3HaBath (uU3MUecKUe SIBICHUS (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOH TEOpUU CTPOCHHUS
BELIECTBA U  JJIEKTPOJMHAMUKH: PABHOMEPHOE U  PABHOYCKOPEHHOE
OpSIMOJIMHEWHOE  JBUXKEHUE, CBOOOJHOE TAJEHUE Tel, JBMXKEHHE IO
OKPY’KHOCTH, WHEpLHUs, B3auUMoOJEWUCTBHE TeJ, aud@y3us, OpOyHOBCKOE
JBUKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX Tell, U3BMEHEHUE 00bEMA Tel MpHU
HarpeBaHuM (OXJIAXJACHUH), TEIUIOBOE PABHOBECHE, UCIIAPEHUE, KOHACHCALMS,
IUTABJICHUE, KpPUCTAJUIM3alus, KWUIIEHHWE, BJIAXHOCTb BO3/lyXa, IOBBIIICHHUE
JABJIEHUS Ta3a IpPU €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napaMeTpaMHM COCTOSIHMSL Tra3a B H30MpoLeccax, dJJEeKTpU3alus —Tel,
B3aUMOJEHCTBHE 3aps10B;

OMUCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIOIb3YSl (PU3NUECKHE BETUUNHBI:
KOOpAMHATa, IyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITyJIbC ~ Te€la, KUHETHYeCKas  dJHEprusi, MOTEHUHUalbHas  SHEprus,
MexaHu4eckass paboTa, MEXaHWYeCcKas MOIIHOCTb; MPU OMHCAHUHU MPABUIBHO
TPaKTOBaTh (PU3UYECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, UX O0O3HAUCHUS U
€IMHMIIbI, HAXOJIUTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3HUYECKYIO BETUUHHY
C IPyTUMH BEJIMYMHAMU;

ONKCHIBATh M3YyYECHHBIE TEIUIOBbIE CBOMCTBA TEJ W TEIUIOBBIC SIBJICHUA,
UCIIOJIb3Ysl (PUM3MYECKHE BEJIWYMHBL: JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KHUHETUYECKAsI SHEPrus Xa0THYECKOI0 JBUKEHUS MOJIEKYI,
CpPEeIHEKBaJpaTHUHas CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHS
sHeprusi, pabora raza, KOI(UIMEHT TMOJE3HOr0 JEUCTBUS TEMJIOBOTO
JBUTATENs; TpPU ONUCAHUU MPaBUIBHO TPAKTOBATH (PU3UYECKHA CMBICIT
UCIOJIb3YEMbIX BEJIMYUH, UX OOO3HAYEHUSA M €AUHUIBI, HAXOAUTH (HOPMYJIbI,
CBA3BIBAIOLIME JAHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTMMHU BEJIMUMHAM;

ONKCHIBATh  M3YYEHHBIE  AJIEKTPUUECKHE  CBOMICTBA  BELIECTBA U
AJIEKTPUUYECKUE SIBJICHUS (TIPOLIECCHI), HCIMOIB3YSI (PU3UYECKUE BEITUYHMHBI:
ANEKTPUYECKUH 3apsif, SIEKTPUUYECKOE 0JIe, HAPSHKEHHOCTD IMOJIs1, HOTEHLIHAT,
Pa3HOCTh NOTEHLMAJIOB; MPHU ONUCAHWU MPaBUIBHO TPAKTOBaTh (PU3MYECKUI
CMBICII HCIOJb3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W E€IUHULbI; YKa3bIBaTb
(GopMynbl, CBS3BIBAIOIIME JaHHYI0 (PU3WYECKYIO BEIUYUHY C JIpYTUMU
BEJIMYMHAMMU;

aHAIM3UpOBaTh  (DU3UYECKUME TMPOLECChl M  SBJICHHUSA, HCHOJb3YS
(¢u3nuecKre 3aKOHbl W MPUHIMIBL: 3aKOH BcemupHoro tarorenus, I, II u III
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUSI MEXAaHWYECKOHM HHEPruu, 3aKOH
COXpaHEHUs UMITYJIbCA, TPUHIMI CYNEPHO3ULUU CUJI, TPUHIIUI PAaBHOIPaBUs
UHEPLHUAIBHBIX CHCTEM OTCYETA, MOJIEKYJAPHO-KUHETUYECKYID TEOPHUIO
CTPOEHHUS BEUIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b CPEIHEW KMHETUYECKOM SHEPIHH
TEIJIOBOTO JIBUYKEHUS MOJIEKYJ ¢ aOCOJIOTHOM TEMIEpAaTypoild, NEPBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHUs 3JEKTPUUYECKOro 3apsaa, 3akoH Kyrona,
IPU 3TOM PA3JIMYaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €F0 MATEMAaTHYECKOE
BBIPAKEHUE U yCIIOBUA (IPaHULIbI, 00JIaCTH) IPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE MPUHUMUIIBI JIEWCTBHUS MAallWH, HOpHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarh YCIOBHUS UX 0O€30MacCHOr0 MCIOJb30BaHUS
B IIOBCEJHEBHOM KU3HU;

BBINIOJIHATHh 3KCHEPUMEHTBI 10 HMCCIEAOBAHHUIO (DU3UUECKUX SIBICHUH U
IPOLIECCOB C HMCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX MU3MEPEHUH, MPU ITOM
dbopmynupoBath MpodlieMy/3ajadyy W TUNOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 NPEAJIOKEHHOIO0 O0OpYAOBaHMS, IPOBOJUTH ONBIT U
bopMyIIMpOBaTH BHIBOJIHI,

OCYLIECTBJIATh MPSIMbIE U KOCBEHHbIE MU3MEpPEHUsl (PU3NUYECKUX BEIUYMH,
OpyU 3TOM BBIOMpPATh ONTHUMAJIbHBIA CIOCOO W3MEPEHHUS U HCIOJIb30BaTh
M3BECTHBIE METO/bI OLIEHKH MTOIPEIIHOCTEN N3MEPEHHNI;

UCCJIEIOBAaTh  3aBHUCUMOCTH MEXAy (PU3NYECKHUMHM BEIUYMHAMHU C
MCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(uKCHpOBaTh PE3yJIbTATH MOJYYEHHONW 3aBUCUMOCTH (PU3NYECKHX BEIUYHUH B
BU/JI€ TA0JIUI U TpaUKOB, I€NaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BaHMUS;

co0JiroaTh mpaBuiia 0€30MacHOr0 Tpy/la MPU MPOBEACHUU UCCIICI0OBAHUIN
B paMKax y4yeOHOro 3KCIEpUMEHTa, YYEOHO-UCCIEA0BATENbCKOW U MPOECKTHOM
NESATENbHOCTY € KCIOJB30BAHMEM  HU3MEPUTENIbHBIX  YCTPOMCTB U
1ab0paTOpHOro 00OPyAOBaAHUS;

pemiatb pacu€THbIE 3aJayd C SBHO 3aJaHHON (PU3MYECKON MOJEIbIO,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHbl M TMPUHLMUIIBI, HA OCHOBE aHaJW3a YCIOBUS
3aJla4yi BBIOMPATH (PUBMUYECKYIO MOJENb, BBIACIATh (PU3HMUECKHE BEIUYUHBI U
(bopMybl, HEOOXOAUMBIE ISl €€ pelIeHUs, IPOBOJUTh PAacUYE€Thl U OLEHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BETUYHHBI;

pemarhb KaueCTBEHHbIE 3a/1auu: BBICTPaUBaTh JIOTUYECKU
HEMPOTUBOPEUYMBYIO LIETIOUKY PACCYKJIEHUH C OMOPOM HAa M3yUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHHUS;

UCIIOJIb30BaTh ~ IPH  pEUIeHWH  Y4yeOHBIX  3aJady  COBPEMEHHbIE
UH(OPMAIIMOHHBIE  TEXHOJOTMH  JUII  IIOMCKAa, CTPYKTYPHUPOBaHUA,
UHTEpHpETallud W  NOPEJICTaBlIeHUs y4eOHOM M HAyYHO-NOMYJISIPHOM
uH(popMalMi, TOJYYEHHOW M3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJyYaeMyIo HH(POpMaLHIO;

OPUBOJUTH MPUMEPhl BKJIAJa POCCUWCKUX M 3apyOeXKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOUIEIT0 MUpPa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJI30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU
uist - obecrieueHus Oe3omacHOCTH TOpu  oOpamieHMdM ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, AJII COXPAHEHUS 310POBbsSl U COOIIOAEHUSI HOPM
AKOJIOTUYECKOT0 MOBEACHUS B OKPYKAIOILEH CPEJIE;

paboTaTth B TpYIIE C BBIIOJHEHUEM pa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAaLMOHAIBHO PACHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATh  JIEATEIbHOCTh B  HECTAaHJAPTHBIX CHUTyalUsdX, aJeKBaTHO
OLICHUBATh  BKJAaJ KaXJOr0 W3 YYaCTHUKOB TIpyNnbl B  PEIICHHUE
paccMaTpuBaeMOn MPOOJIEMBI.

K koniy oOyuenuss B 11 kjacce npeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3MKHU B (POPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTUH, B MPAKTUYECKOU NEATEIBHOCTH JIIOJAEH, HETOCTHOCTh U €IUHCTBO
(u3HUeCcKOl KapTUHBI MUDA;



YUUTHIBATh TPAaHULIBI NPUMEHEHHS] H3YUYEHHBIX (U3UUECKUX MOJEIICH:
TOYEUHBIA JJIEKTPUYECKUM 3apsll, JIyd CBETa, TOYECYHBIA HCTOYHUK CBETA,
ga/iepHas MOJENb aTOMa, HYKJIOHHAs MOJENb aTOMHOrO sipa MNpU pEeUIeHUH
du3nUecKux 3aaay;

pacro3HaBath (uU3MUecKUe SIBICHUS (MPOLECChl) U OOBICHATH WX Ha
OCHOBE 3aKOHOB D3JIEKTPOJMHAMHMKM M KBAaHTOBOM (DHU3MKH: BJIEKTpUYECKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JEHCTBUSA TOKa,
B3aUMOJICUCTBE  MAarHUTOB, JJEKTPOMArHWTHas  WMHAYKLMS, JIEUCTBUE
MarHUTHOTO TMOJISI Ha TPOBOJHUK C TOKOM U JBIXKYLIMHCSA 3apsj,
AJIEKTPOMATHUTHBIE KOJIEOAHUSI M BOJIHBI, MPSAMOJIMHENMHOE pacipoCTpaHEHHUE
CBETa, OTPAKEHUE, NPEJOMIIEHHE, HHTepdepeHIns, TudpaKkus U NOoasIpU3aluus
CBeTa, nucnepcus ceeta, hoTtodniekrpudeckuii 3gdext (hortorddexr), cBeToBOE
JaBJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CIEKTpa aromMa BOJOpOAa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paIMOaKTUBHOCTb;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE,  JJEKTPUYECKYI0  MPOBOAMMOCTb  DPA3JIMYHBIX  Cpea) |
AJIEKTPOMATHUTHBIE SIBIEHUS (IPOLECCHI), UCIOJB3Ys (PU3NYECKUE BEIUYUHBI:
ANEKTPUYECKUH 3aps/l, Cuila TOKA, JJIEKTPUUECKOE HAMPSIKEHUE, AIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLUUAJIOB, 3JIEKTPOABWXKYIAs cuja, padoTa
TOKa, WHAYKIMUS MAarHUTHOTO Tons, cuina Awmmnepa, cuia JlopeHia,
UHAYKTUBHOCTh KATYUIKH, SHEPTUsl 3JIEKTPUYECKOIO M MAarHUTHOIO IOJEH,
NEPHUOJ U YacTOTa KOJIeOaHUN B KOJIEOATEIIbHOM KOHTYpE, 3apsij U CHJla TOKA B
npolecce TapMOHUYECKUMX  3AJIEKTPOMArHUTHBIX  KojieOaHuil, (OKycHOe
pPAcCTOSIHME M ONTUYECKas CUJja JIMH3bI, IPH ONUCAHUU MPABUIIBHO TPAKTOBATh
(U3HYECKUII CMBICI HCIOJIb3YEMbIX BEIMYMH, WX OOO3HAYEHUS W E€AUHUIBI,
yKa3blBaTh (HDOPMYJIbl, CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO0 BEJIMYUHY C
JPYTUMU BEIUYUHAMY;

ONKCHIBATh H3YUYEHHBbIE KBAHTOBBIC SIBJIEHUS M MPOLECCHI, HCHOJIb3YS
(¢u3nyuecKre BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUs W UMIYJbC (POTOHA, MEPUOJ NOJypacnana, dHEPrus
CBA3M aTOMHBIX SIep, IPHU OINMCAHUU MPaBUIBHO TPAKTOBATh (PU3MUYECKU
CMBICII HCIIOJb3YEMBIX BEJIMYMH, MX OOO3HAYEHUSI MU E€JIMHHUILIBI, YKa3bIBaThb
(GopMynbl, CBS3BIBAIOIIME JaHHYI0 (PU3WYECKYI0 BEIUYUHY C JIpYTUMU
BEJIMYMHAMM, BBIYUCIIATH 3HaYeHUE (PU3MUECKON BEIIMYUHBI;

aHAIM3UpOBaTh  (DU3MYECKUME TMPOLECChl M  SBJIEHHUA, HCHOJbB3YS
(u3nyuecKre 3aKOHbl U MPUHLMUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U
napajiyIeIbHOTO COEAMHEHMsS] TPOBOJHMKOB, 3akoH Jxoyns—JleHua, 3akoH
AJIEKTPOMATHUTHON WHAYKIUHU, 3aKOH MNPSAMOJIMHEHHOTO pPacipOCTpaHEHUS
CBETAa, 3aKOHbl OTPAXEHHUS CBETAa, 3aKOHBI MPEJIOMJICHUS CBETa, YpPAaBHEHHE
OiiHmTenHa Uit potodddexTa, 3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXPaHEHHUS
UMITYJIbCA, 3aKOH COXPAaHEHHs DSJIEKTPUYECKOIO 3apsija, 3aKOH COXpPaHEHHUS
MacCOBOT'0 YMCIIA, OCTYJIAaThl bopa, 3aK0H pajiOaKTUBHOIO pacnanaa, Mpu 3TOM
paznuyaTh  CJIOBECHYHO (OpPMYJIMpPOBKY 3aKOHA, €ro MaTeMaTh4YecKoe
BBIPAKEHUE U yCIIOBUA (IPpaHULIbI, 00JIaCTH) IPUMEHUMOCTH;

ONpEeNeNsITh HANpaBIECHUE BEKTOpPa HWHAYKUMHW MAarHUTHOTO  TOJIA
IPOBOJHUKA C TOKOM, CHJIbI AMIiepa v cuiibl JIopeHia;

CTPOUTh U OIHUCHIBATh M300pa)K€HUE, CO3/1aBAEMOE IUIOCKUM 3E€PKaJOM,
TOHKOH JINH301;

BBINIOJIHATDh 3KCHEPUMEHTBI 10 HMCCIEAOBAHHUIO (DU3MUECKUX SIBICHUH U
IIPOLIECCOB C MCHOJB30BAHMEM NPSIMBIX U KOCBEHHBIX HM3MEPEHHI: IMPU 3TOM
dbopmynupoBath MpodlieMy/3aadyy W TUMNOTE3y Y4YEOHOro SKCIEPUMEHTA,



coOupaTh YCTAaHOBKY W3 NPENJIOKEHHOIO0 O0OpYAOBAaHMS, MPOBOJUTH ONBIT U
bopMyIIMpOBaTH BHIBOJIHI,

OCYLIECTBJIATh MPSIMbIE U KOCBEHHbIE M3MEpPEHUsl (PU3NUYECKUX BEIUYMH,
Opyd 3TOM BBIOMpPATh ONTHUMAJIbHBIA CIOCOO W3MEPEHHUS U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MTOIPEIIHOCTEN H3MEPEHHNI;

UCCJIEIOBAaTh 3aBUCHUMOCTU (PU3MYECKUX BEJIWYMH C HCIIOJIb30BAaHUEM
OPSIMBIX K3MEPEHMI: NpPH 3TOM KOHCTPYMpPOBATh YCTaHOBKY, (PMKCHUPOBATH
pe3ynbTaThl NOJYYEHHON 3aBUCUMOCTU (DU3MYECKUX BEJIMYUH B BHJIE TAOJIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIEI0BAHMS;

cobJiroaTh mMpaBuiia 0€30MacHOro Tpy/la MpPU MPOBEACHUU UCCIICI0BAHUIN
B paMKax y4yeOHOro 3KCIEpUMEHTa, YYEOHO-UCCIEA0BATENbCKOW U MPOEKTHOM
NESATENbHOCTH € WCIOJB30BAHMEM  HU3MEPUTENIbHBIX  YCTPOMCTB U
1a00paTOpHOro 00OPyAOBaAHUS;

pemiatb pacu€THblE 3aJayd C SBHO 3aJaHHON (PU3MYECKON MOJEIbIO,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHbl M TMPUHLMIIBI, HA OCHOBE aHah3a YCIOBUS
3aJla4yi BBIOMPATHh (PUBMUYECKYIO MOJENb, BBIACIATh (PU3HMUECKHE BEIUYUHBI U
(bopMybl, HEOOXOUMBIE ISl €€ pelIeHUs, IPOBOJUTh PAacUYE€Thl U OLEHUBATH
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKON BETUYHHBI;

pemarhb KaueCTBEHHbIE 3a/1auu: BBICTPaNUBAaTh JIOTUYECKU
HEMPOTUBOPEYMBYIO LIETIOUKY PACCYKJIEHUN C ONMOPOM HAa M3YUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHHUS;

UCIIOJIb30BaTh ~ IPH  pEUIeHWH  Y4yeOHBIX  3aJady  COBPEMEHHbIE
UH(OPMAIIMOHHBIE ~ TEXHOJOTMH  JUIi  TIOMCKAa, CTPYKTYPHUPOBaHUA,
UHTEpHpETallud W  NOPEJICTaBIeHUs y4eOHOM M HAyYHO-NOMYJISIPHOM
uHbOpMaIMU, TOJIYYEHHOW W3 Ppa3IUYHBIX HMCTOYHUKOB, KPUTHYECKH
aHAJIM3MPOBATh MOJyYaeMylo HH(POpMaLHIO;

OOBSICHATh TPHUHIMIIBI JCWCTBUA MAIlMH, NPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB, pasziuyaTh yCJIOBHS UX 0€30MacHOr0  HMCIHOJIb30BaHUS B
MOBCEHEBHOM JKH3HHU;

NPUBOJUTH TMPUMEPHI BKIAJa POCCHUUCKUX U 3apyOS)KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJI30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU
uist  obecrieueHus Oe3omacHOCTH Tpu  oOpamieHMM ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, AJII COXPAHEHUS 310POBbsSl U COOIOAEHUSI HOPM
AKOJIOTMYECKOT0 MOBEACHUS B OKPYKAIOILEH CPEJIE;

paboTaTth B TpYIIE C BBIIOJHEHUEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAaMOHAIBHO PACHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATh  JIEATEIbHOCTh B  HECTAaHJAPTHBIX CHUTyalUsdX, aJeKBaTHO
OLICHUBATh  BKJaJ  KaXJOr0 W3 YYaCTHUKOB TIpyNmnbl B  pPEIICHUE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
HauMmeHoBaHHE KoaundecTBO 4acoB

Ne JIeKTPOHHBIE (HH(POBHIE)
pa3fieioB U TeEM KonTtpoibHble IIpakTHyeckue

n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NPOrpamMMel padoTbI padoThI

Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA

dusnka U METOJIbI

1.1 2
Hay4HOI'O ITO3HAHMS
Uroro no pazaeny 2
Paszpnen 2. MEXAHUKA
2.1 Kunematuka
2.2 JnHamuka 7
3aKOHBI
23 COXPaHEHUs B 6 1 1
MEXaHUKe
Uroro no pazaeny 18
Pazpnen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
OcCHOBBI
31 MOJ'IeKyJBIpHO: 9 i
KMHETHYECKOU
TEOpUU
O
3.2 CHOBE! 10 1

TCPMOAUHAMUKHU




ArperartHblie
COCTOSIHUSA
33 5
BelecTsa. ©azoBbIe
TIePEXOIbI
Hroro no pazneny 24

Paznea 4. JIEKTPOJAUHAMUKA

4.1 DNeKTpOoCTaTHKA 10

ITocTossHHBIN
3JIEKTPUYECKUN TOK.

4.2 12
TokH B pa3inuyHbIX
cpenax
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB IIO 68

ITPOTPAMME




11 KJTACC

HanmeHnoBanue

KoanyecTBO 4acos

Ne duekTpoHHbIe (LM pOBbLIE)
pa3ie/ioB U TEM KonrpoJibubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
nporpamMmbl padoThI padoTbI
Pazpnen 1. DJIEKTPOIUHAMUKA
MaruutHoe noJe.
1.1 DneKTpoMarHuTHas 11 1 3
WHIYKUUS
Uroro no pazaeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
Mexanuueckue u
2.1 3JIEKTPOMATrHUTHBIE 9 1
KoseOaHus
Mexanuueckue u
2.2 AJIEKTPOMarHuTHBIE 5 1
BOJIHBI
2.3 Orntuka 10 3
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIIEIUATIBLHON

3.1 TEOPUH 4 1
OTHOCHUTEIILHOCTU
Uroro no pazaeny 4




Pasznen 4. KBAHTOBAS ®U3UKA

DNeMEeHThI KBAaHTOBOM
4.1 6
OTITUKH
4.2 Crpoenue atoma 4
4.3 ATOMHOE SApO 5
Uroro no pazaeny 15

Paspea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DeMeHTbl aCTPOHOMUU . {
' U acTpOPU3UKH

Uroro no pazaeny 7

Pa3nesn 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0maroee 4
MMOBTOPEHHE
Htoro no pazneny 4
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHUME

10 KVIACC
Ne KoanuecTBo yacoB
DJIEKTPOHHbBIE
Jlara nudpoBLIE
n | Tema ypoka KonTpoabHbie IIpakTnueckune op
Bcero U3ydeHus o0pa3oBaTtejibHbIE
/ paGoThI paGoThI
pecypchbl
n
®dusnka — HayKa 0 IPUPOJIE.
1 Hayunslie MeT(}), bl HOEH;)HI;IHSI 1 hitps.//m.edsoo.n/
Y A YXGQSPMI1P
OKPY’KaOIIEero MUpa
Posb 1 mecTo ¢uzuku B
dbopMupoBaHUU
5 COBPEMEHHOM HAYyYHOUN i https://m.edsoo.ru/
KapTHUHEI MHpa, B SHSXWFFVO
MIPAKTUYECKON JEATEIHHOCTH
JIroaen
MexaHnueckoe IBIKEHHE.
OTHOCHUTENHEHOCTD
3 MEXAHUYECKOTO JIBHKEHUS 1 ttps://m.eds00.1u/
g ' RSOAQV5ZX
[Tepemenienue, CKOpOCTb,
YCKOpEHHUE
4 PaBHOMEpHOE i https://m.edsoo.ru/
MPSMOJIMHEMHOE IBUKECHHE L8IPY2JEZ
5 PaBHOyCKOpEeHHOE 1 https://m.edsoo.ru/

HpHMOHHHeﬁHOG JABHIKCHHEC

MDIDKJOUB




CBo0OOgHOE TTaZICHHE.
Yckopenue cBOOOTHOTO

https://m.edsoo.ru/

MXPLZIX8J
MaJICHUS
KpuBonuHeliHOEe nBUKEHUE.
7 TBix . https://m.edsoo.ru/
BIJKEHHUE MAaTEpUAIbHOU TFLI2CADN
TOYKH 10 OKPYKHOCTH
IIpuHIMIT OTHOCUTEIIBHOCTH
2 INanunes. MaepuuanbHble https://m.edsoo.ru/
cucreMsl orcuera. [lepsbiit JOQYTN3IWN
3akoH HprotoHa
Macca Tena. Cuna. [Ipunuun
9 cynepnosuiuu cuil. Bropoi https://m.edsoo.ru/
3akoH HproToHa A1 BVTNWTAQH
MaTEpUAIBHON TOUKHU
10 Tperuii 3akoH HproTOHA 11151 https://m.edsoo.ru/
MaTE€PUAIIBHBIX TOUYEK JYLAI4UAN
3aKOH BCEMHUPHOTO
1 tarotreHus. Cuma TSXKECTH. https://m.edsoo.ru/
ITepBast kocMu4eckas D13D593MU
CKOpPOCTH
12 Cuna ynpyroctu. 3aKoH https://m.edsoo.ru/
I'yka. Bec Tena RILVFXEQD
13 | Cuna tpenus. Koapdunment https://m.edsoo.ru/
UZBUPCM5M

Tpenus. Cuna
COIIPOTHBIICHUS TIPH
JIBIDKEHUH TEJa B )KUKOCTH




WK ra3c

14

IToctynarensHoE U
BpaliaTesibHOE JBUKEHUE
a0COJIIOTHO TBEPIOTO TEa.
MowmenT cuibl. [leuo cumel.
VYcioBust paBHOBECUS
TBEPAOIO Tena

https://m.edsoo.ru/
IDOAU40TS

15

NMiynsc MmaTepuanbHON
TOYKH, CUCTEMBI
MaTepHAJIbHBIX TOYEK.
Wmnynbe cuitbl. 3aKoH
COXpaHEHUs1 UMITYJIbCa.
PeakTuBHOE nBMXKEHUE

https://m.edsoo.ru/

MSJQTKNWC

16

PaboTa 1 MOLTHOCTH CHJIBI.
Kunerunueckas sHeprus
MaTepuaibHOU TOUKH.
Teopema 00 U3MEHEHHH
KUHETUYECKOW SHEPTUU

https://m.edsoo.ru/
J1V59L28B

17

[ToreHumanbHas 3HEPrUsl.
[ToTeHunanbpHast SHEPTUSA
yopyro aeGopMupoBaHHOM
npyxuHbl. [loTeHnansHas
SHEPrus Teja BOIU3U
MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/
RNEXJW4KF

18

[ToTeHumanbHBIC 1
HETIOTEHIIUAIbHBIE CUIIBI.
CBsi3b paboThI

https://m.edsoo.ru/

DA3QVTOXQ




HEIIOTCHIINAJIBHEBIX CHII C
M3MCHEHHEM MEXaHHYCCKOM
SHEPIrUU CUCTEMBI Tell. 3aKOH
COXpAHEHUS MEXaHUYECKOMN
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBA3U
paboOTHI CHITBI C U3BMEHEHHEM

https://m.edsoo.ru/

19 MEXaHUYECKON YHEPTUU TeNa WIR4R88UG
Ha [IPUMEPE PaCTKEHUS
PE3UHOBOIO JKI'yTa
KonTtposnbHas padota 1o
20 teme «KnHemaTuka. https://m.edsoo.ru/
Junamuka. 3aKoHbI LNM6EK6YY
COXpAHEHUS B MEXaHUKE»
OCHOBHBIE TIOJIOKEHUS
71 MOJIEKYJIAPHO-KUHETUYECKON https://m.edsoo.ru/
teopun. bpoyHoBCcKOE OEY9VYU2B
nswkenue. uddysus
Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHUIL
2 semmecTa. Mojenm https://m.edsoo.ru/
. AUV2ZDR3X
CTPOEHUS Ira30B, KUIKOCTEH
Y TBEPIBIX TEN
Macca monexyn.
https://m.edsoo.ru/
23 KonuuectBo BemiecTna.

[TocTostnHas ABoraapo

FLIBAQDI13




TennmoBoe paBHOBECHE.
Temneparypa u e€

https://m.edsoo.ru/

24
m3mepenue. [lkana WPNY6QASZ
temnepatyp Llenbcus

75 Nneanbnsiii raz 8 MKT. https://m.edsoo.ru/
OcnoBHoe ypaBHeHue MKT UKJFVSBZO
AOcomoTHas TemMreparypa
KaK Mepa cpefHen

26 KMHETUYECKOW SHEPrUU https://m.edsoo.ru/
JBIDKEHUSA MOJIEKYIL. BXUDVDG2F
YpaBHenue Menpaeneena-
Kianelipona

27 3akon JlanpToHa. I'a30BEIC https://m.edsoo.ru/
3aKOHBI Y3WBG66I3A
JlaGoparopHas pabota
«HccnenoBanue

28 https://m.edsoo.ru/
3aBUCUMOCTH MEXY 15DBLKT96
napameTpaMH COCTOSTHUS
pa3peKEHHOTO ra3a
N3omporieccsl B H1€aaibHOM

29 o . https://m.edsoo.ru/
ra3e u ux rpauyecko OZI3KZNIS
MIpPE/ICTABIICHHE

30 | BHyTpeHHss dHEprus https://m.edsoo.ru/

TEPMOJIUHAMUYECKOI
CHCTEMEBI U CITOCOOBI €€
m3MeHeHus. KommdaecTBo
TEIUIOTHI U paboTa.

9JQITVXIZ




BryTpenHss sHeprus
OJIHOATOMHOT'0 MJI€aJIbHOIO
rasa

https://m.edsoo.ru/

31 Buns! Terionepenaun 161T20W9
V nenpHasg TEIITOEMKOCTD
BemiecTBa. KonmmuectBo
3 https://m.edsoo.ru/
TEIUIOTHI IPU SK3YAHS6L
Terionepeaaye.
AnrnabaTHBIN MpoIecc
[TepBrIii 3aK0H
33 TEPMOJUHAMUKU U E€TO https://m.edsoo.ru/
NpUMEHEHUE K 2HO6R3GA8
u3omnpolieccaM
HeoOpatumocTs nporieccoB
34 B o https://m.edsoo.ru/
B npupojie. Bropoii 3akoH 9851 WDFTS
TEPMOJIMHAMUKHI
35 ITpunnun aeicteus n KITJT https://m.edsoo.ru/
TEMJIOBOM MAIlIUHEI DLCDEAAUC
https://m.edsoo.ru/
36 Hukn Kapuo u ero KIIJ{ AXPSAOVTM
37 DKOJIOTHYECKUE TTPOOTIEMBI https://m.edsoo.ru/
TEIUIODHEPTETUKHU PO7ZMYMEI
O06o0maromuii ypox
HHAIOTHIH YP https://m.edsoo.ru/
38 | «MonekynsipHas ¢pu3uKa.

OCHOBBI TEPMOAMHAMUKI»

9EKZ0DDWP




KonTponbhas pabota no
teMe «MoutekyisipHas

https://m.edsoo.ru/

39 ¢buzuka. OCHOBBI RCARYE6ZX
TEPMOJMHAMHUKID)
[TapoobpazoBanue u
40 | wonmeHcarus. Mcnapenue u butps://m.edsoo.ru/
X48Q078EE
KUIICHUE
AOcomtoTHas 1
41 | oTHOCHTEIbHAs BIAKHOCTH fitps://m.cdsoo.ru/
98HVAEBMM
Bo3ayxa. HacelmenHslii map
Tsépnoe Teno.
Kpucraniueckue n
amopQHbIe Terna.
42 | AnuzoTponus CBOHCTB butps://m.edso0.r/
JIXFWLMZNK
KpucTtamuioB. XKuakue
kpuctamibl. CoBpeMeHHbIE
MaTrepuabl
[LnaBnenue u
43 KpUCTauM3anus. Y gesnbHas https://m.edsoo.ru/
TEIUIOTA IIABJICHUS. OX117G6MR
CyGOnumarust
44 YpaBHEHUE TEIIOBOTO https://m.edsoo.ru/
OanaHca OITUXGN211
DIeKTpu3anus Tell.
45 DnexkTpudeckuil 3apsaa. J[sa https://m.edsoo.ru/

BHUJA SJICKTPUICCKUX
3apsa10B

J2S7TWSBM




[IpoBOIHUKY, TUAIEKTPUKH
Y TIOJYTIPOBOJHUKHU. 3aKOH

https://m.edsoo.ru/

46
COXpaHEHUs DIIEKTPUYECKOTO F3YVPQUYH
3apsna
B3anmoneiicTBue 3apsi0B.
47 | 3akon Kynona. Todyeunsrit Dlips:_mceiniu
Yo, SU3BUOTHH
AIEKTPUYECKUN 3apsif
Harmnpsxénnocts
AIEKTPUYECKOTO TOJIS.
48 I https://m.edsoo.ru/
PUHIUIT cynepnomimn TR AWDZVE
AIEKTPUYECKUX MOJIEH.
JIvHMKM HANIPSYKEHHOCTH
Pabora cun
49 3JIEKTPOCTATHYECKOTO TOJIA. https://m.edsoo.ru/
[Torenuman. PazHocts VOPDYASLF
MOTEHIAJIOB
[IpoBOHUKY U TUATEKTPUKH
50 B DJIEKTPOCTATUYECKOM II0JIE. https://m.edsoo.ru/
Jusnexrpudeckas 12P2S3127Z
MIPOHUIIAEMOCTh
51 DJIEKTPOEMKOCTb. https://m.edsoo.ru/
Konpaencarop BI1UPRD52W
DIIEKTPOEMKOCTD IIJIOCKOTO
52 | KoHJeHcaTopa. DHeprus hetps://m.cdsoo.ru
it pa. p XPUKP82VS
3apsyKEHHOT0 KOHJIEHCAaTOpa
53 | Jlaboparopnas pabota https://m.edsoo.ru/

"Usmepenne

PBGM4F845




BIIEKTPOEMKOCTH
KOHJeHcaTopa"

[TpuHIMD AEHACTBUS U
MIPUMEHEHUE
KOHJICHCATOPOB,
KOIMUPOBAJIILHOTO arapara,

https://m.edsoo.ru/

54
CTPYHWHOTIO IIPUHTEPA. H3Q9PNHYY
DJIeKTpoCcTaTHYECKast
3ammTa. 3a3eMIICHHE
AIEKTPONPHUOOPOB
DNEeKTPUUECKUH TOK,
YCJIOBHS €T0
CyIIECTBOBAHUSI.
. https://m.edsoo.ru/
55 [TocTostaubIN TOK. CHIta
D6Y72A4B7
Toka. Hanpsxenue.
Comnpotusnenue. 3akon Oma
JUTSL y4acTKa [eTH
ITocnemoBaTenbHOE,
napajuieIbHOE, CMEIIAaHHOE
56 COE€AVMHEHUE POBOIHUKOB. 0.5 https://m.edsoo.ru/
JlabopaTtopHast pabota ' SLKT3UPUR
«/3yueHne cMemaHHoro
COCTMHEHUS PE3UCTOPOBY»
PaGoTa 1 MomHOCTH
57 | SNEKTPUYECKOTO TOKA. 3aKOH Dl il
P ’ LESHA2A3M
[xoyns-Jlenna
58 3akon Oma Jj1s HOJIHOM 0.5 https://m.edsoo.ru/




(3aMKHYTOM) 2JIEKTPUUYECKON
uenu. KopoTtkoe 3ambIKkaHue.
JlaGopaTopHas pabota
«3mepenune DJ1C
MCTOYHHUKA TOKA U €ro
BHYTPEHHETO
COTIPOTHUBIICHUS

YNSBF7PBS

Pe3epBHBIiT ypOK.
KonTponbHas pabota no

https://m.edsoo.ru/

59 TeMe "DnekTpoauHamMuka' / MFMGEIESX
Bcepoccuiickas
poBepoyHas paboTa
O606maromuil ypok

60 «DNEKTpOIMHAMHKA / https://m.edsoo.ru/
Bcepoccuiickas P86MDYO07H
poBepoyHas pabora
DNeKTpOHHAas IPOBOJAUMOCTb
TBEPABIX METAILIOB.

61 3aBUCHUMOCTH https://m.edsoo.ru/
COIIPOTHUBJICHUS METAJJIOB OT WMNNBQLO9H
TEMIEPATYPBI.

CBepXIpoBOIUMOCTh
DNeKTpUUECKUN TOK B
62 Baxyyme. CpoticTea https://m.edsoo.ru/
4CCYCJ785
AIIEKTPOHHBIX MTyYKOB
63 | IlomynpoBOJHHMKH, UX https://m.edsoo.ru/

COOCTBEHHAs U IMPUMCCHAs

S55A1DQUR




nmpoBoauMocTh. CBoMCTBaA p
—n-Tniepexoja.
[TonynpoBOAHMKOBBIE
puOopbI

DNEeKTPUUECKUN TOK B
pacTBOpax M paciuiaBax

https://m.edsoo.ru/

64 | DSIEKTPOIUTOB.

P QUOQUWVI1
DIIEKTPOIUTHYECKAS
JTUCCOIHAIUS. DIEKTPOIIN3
DNIEKTPUUYECKHM TOK B ra3ax.

65 CamocTosTeTbHBIN 1 https://m.edsoo.ru/
HECaMOCTOSITEIIbHBIN pa3psill. 2VX2KILFQA
Mounnus. [Ina3zma
DexTpuueckue npudopsl U
YCTPOMCTBA U UX

66 | mpakTUYECKOE MPUMEHEHNE Dilpa: mceoniu

P p ' KJA02KUPS
IIpaBuna TeXHUKU
Oe3omacHoCTH
KonrponbHas pabora o
TeMe «DJIEeKTPOCTATHKA.
67 N o « i https://m.edsoo.ru/
OCTOSIHHBIN AJIEKTPUUECKUI PASKIGWPA
TOK. TOKM B pa3iuyHbIX
cpemax»
Pe3epBHbIii ypOK.
P ypv https://m.edsoo.ru/
68 | OO6obuaromuil ypok no

TemaM 10 kiacca

HLOAT6SNU




OBULIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KJTACC

Ne KoauvecTBo yacos
DJIEKTPOHHBIE
Hara nudposbie
n | Tema ypoka KoHnTtpoibHbIe IIpakTHyeckue
Bcero U3y4eHust o0pa3oBaTe/ibHbIE
/ paboThbI paGoThI
pecypchl
n
[TocTostHHBIE MATHUTHI U UX
B3aMMO/ICCTBHUE.
MarnutHoe noJie. Bektop ) https://m.edsoo.ru/
MAarHUTHOW UHIYKIIHH. 4DMOYIING6
JIuHuKM MarHuTHOM
WHIYKIUU
MarnuTHO€ noJie
) MPOBOJHUKA C TOKOM. OTBIT | https://m.edsoo.ru/
Opcrena. Bzanmoneiicteue 1L5CT47FX
IIPOBOJJHUKOB C TOKOM
JlabopaTopHas pabota
3 «Mavuenie Ma oro 1 1 https://m.edsoo.ru/
YEHUE MAarHUTHOT
Y HGHXLNLRZ
TIOJTST KATYIIKH C TOKOMY
JlelicTBME MarHUTHOTO TIOJISI
Ha MPOBOJIHUK C TOKOM.
Cuna Amrepa.
4 TaGonaTonHas paGoTa 1 1 https://m.edsoo.ru/
TOpHAast T
patopHas pabo UVHDISEX4
«Hccnenosanue neuCcTBUS
MOCTOSIHHOT'O MarHWTa Ha
PaMKy C TOKOM




JlelicTBME MarHUTHOTO TIOJISI
Ha JBIKYIIYIOCS
3apsuKeHHYI0 yactuily. Cuna
Jlopenna. PaGoTa cuib
Jlopenna

https://m.edsoo.ru/

TABZQGQC9

DneKTpoMarHuTHas
uHayknus. [1oTok BekTopa
MarHuTHoN unaykuu. 31C
WHAYKIHUU. 3aKOH
3JIEKTPOMArHUTHOMN
nHaykunn Papanest

https://m.edsoo.ru/
VA26C9C3J

JlaboparopHast pabota
«Hccnenosanue sBICHUS
3JIEKTPOMArHUTHOMN
WHTYKIAFDY

https://m.edsoo.ru/
XZS5MQCBU

NupykTuBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHIYKIUHU. DHEPIus
MAarHUTHOTO TOJISL KaTyLIKU
C TOKOM.
DIEeKTPOMArHUTHOE T0JIe

https://m.edsoo.ru/
EOTONSAEA

TexHuuecKkue ycTpoicTsa u
UX IIPUMECHEHHUE:
IIOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHHUTHI,
3JIEKTPOJIBUraTeNb,
YCKOPUTEIIN 3IEMEHTAPHBIX

https://m.edsoo.ru/
UWNLFA9L6




YaCTull, ”HAYKIIUOHHAA

neyvb
Ob6o06maromuit ypok

10 «MarnuTtHoe noJe. https://m.edsoo.ru/
DneKTpoMarHuTHas COB05BGMC
WHTYKITHSD
Konrtponsnas padora mo

1 TeMe «MaraurHoe mnoie. https://m.edsoo.ru/
DneKTpoMarHuTHas 8X637ELEU
WHIYKIUS
CB00OoIHBIE MEXaHUYECKHE
Konebanus. 'apMoHnUyecKue

12 | xoneGanus. YpaBHEHUE hitps://m.eds00.ru/

9Y6GYWEVP

rapMOHHYECKUX KOJIEOaHU.
[IpeBpaienue sHeprun
JlaGopaTopHas pabora
«MccnenoBanne

13 3aBUCUMOCTH IIeproa https://m.edsoo.ru/
MaJbIX KojebaHuil rpy3a Ha DPZ8KR61C
HUTH OT JJIMHBI HUTU U
Macchl rpy3a»

14 | KoneGaTenbHblil KOHTYD. https://m.edsoo.ru/

CBoOoHBIE
INEKTPOMArHUTHBIC
KoJIEOAHHUS B HIeaIbHOM
KoJ1e0aTeIbHOM KOHTYPE.
AHAJIOTHSI MEXTY

H6JCOSBAD




MEXAaHNUYCCKUMHU U
3J'ICKTpOMaFHI/ITHI)IMI/I
KOJIEOaHUAMU

15

®opmyna Tomcona. 3akoH
COXpaHeHI/ISI C—)HepFI/II/I B
HJIeaIbHOM KOJIe0aTEILHOM
KOHTYypeE

https://m.edsoo.ru/
MHNWD2IL.HU

16

IIpencrasienue o
3aTyXarolux KojaeOaHusIX.
BriHyXcHHBIE
MeXaHU4YeCKue KoneOaHusl.
Pesonanc. BeinykaeHHbIE
3JIEKTPOMarHuTHbIE
Kosie0aHus

https://m.edsoo.ru/
FMBDWPPG4

17

IIepeMeHHBIN TOK.
CunycouaaibHbIN
IIEPEMEHHBIN TOK.
MouHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JICUCTBYIOILECE 3HAYECHUE
CHWJIbI TOKA U HaNPSKEHUS

https://m.edsoo.ru/
VDEYXRVUI

18

Tpancdopmarop.
[IpousBoacTBo, nepenaya u
norpedienue
3JIEKTPUYECKON SJHEPTUU

https://m.edsoo.ru/

1ZWZULSQK

19

YerpolictBo u
MPAKTUYECKOE MPUMEHEHUE

https://m.edsoo.ru/

93Z12W40QQ




AJIEKTPUIECKOTO 3BOHKA,
reHepaTropa NepeMeHHOTo
TOKA, JIMHHUI
3JIEKTpoIepeaad

DKOJIOTrM4€ECKHE PUCKU IIPU
MIPOU3BOJICTBE
anekTposHeprun. Kynsrypa

https://m.edsoo.ru/

20 HCIIOJIb30BaHUSs 3DUNYKWNO
3JIEKTPOIHEPIUH B
ITOBCETHEBHOM JKU3HU
Mexanu4decKue BOJIHBI,
YCJIOBHSI PacIIpOCTPAHEHUS.

a1 [epuona. CxopocTh https://m.edsoo.ru/
pacrpocTpaHeHus U JIMHa W2XBOR3H]J
BOJHEIL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
3Byk. CKOpOCTb 3BYKa.

22 | TI'pomxocts 3ByKa. BricoTa https:/im.cdsoo.rut

Z827Q6V70

ToHa. TemOp 3ByKa
ONEeKTPOMAarHUTHHIE BOJIHBI,

73 HX CBOMCTBA U CKOPOCTb. https://m.edsoo.ru/
[IIxana >1€KTpOMarHUTHBIX SWBS57C06X
BOJIH
[IpuHIUIIBI paguOCBA3U U

24 TeneBuacHus. Pazsurtue https://m.edsoo.ru/

CPEICTB CBS3H.
Pannonokamnus

2WQTSLGLV




KonTponbhas pabota

https://m.edsoo.ru/

25
«Koiebanust 1 BOIHBI» IHURONSOB
[IpssMonuHenHOE
pacrpocTpaHeHHe CBETa B
26 . https://m.edsoo.ru/
OI[HOpOILHvOI/I cpene. HUF7ANDOW
ToueyHbI UCTOYHHUK CBETA.
JIyu cBera
OTtpaxxkeHue cBeTa. 3aKOHbI
27 OTpPaKEHUS CBETA. https://m.edsoo.ru/
[octpoenne nzoOpakeHui IMBKQM227
B IIJIOCKOM 3€pKajie
IIpenomiieHue ceera.
ITonHoe BHyTpeHHEE
73 « I . https://m.edsoo.ru/
otpaxenue. [Ipenenbubiit VA9RISTRN
YTOJI IOJTHOTO BHYTPEHHETO
OTpaXKEHUS
JlaGoparopHas paboTa
29 «H3mepenune mmokasarens Aips: o,
P JO2EIMI1D
MPEJIOMIICHUS CTEKIIa»
JIunsel. [Toctpoenue
30 M300paKCHUI B JIMH3E. https://m.edsoo.ru/
dopmyiia TOHKOHN JTUH3BI. W2MMS9KIJC
VBeanueHue JTUH3EI
JlabopaTopHas pabota
. https://m.edsoo.ru/
31 «HccnenoBannue CBOMCTB

M300paKCHUH B JIMH3AX)

QIZCMWI80




Hucnepcus ceera.
CI10kHBII cocTaB 0eI0ro

https://m.edsoo.ru/

32 | cgera. lIBer. JlaboparopHas K9OWVKELL
pabora «Habmronenue )
JUCIIEPCUU CBETa»

Hutepdepenuns ceera.
33 Tl (bpr;(iull)/lﬂ - https://m.edsoo.ru/
C8LCRSEJI
HudpakuronHas pemeTka

34 [TonepedHOCTH CBETOBBIX https://m.edsoo.ru/
BoJiH. [Tonspusanus ceera Q2118XYOJ
OnTuueckue MpudoOpsl U

35 | ycrpoiicTBa U yCcIOBHUS UX hutps://m.eds00.1u/

M5127JYGT
0€30MacHOr0 MPUMEHEHHS
['panuLIBl TPUMEHUMOCTH

36 KJIACCUYECKOU MEXAHUKH. https://m.edsoo.ru/
[Toctynatel ciennaibHOM P8GBIFISN
TEOPHUH OTHOCUTEIBHOCTH
OTHOCHUTENBHOCTH

37 OZIHOBPEMEHHOCTH. https://m.edsoo.ru/
3aMeUIEeHHE BPEMEHU U OVLMCN6B2
COKpAIllEHHE JIJIUHBI
DHeprus u UMILYJIbC

33 PEAATUBUCTCKOM YaCTULIBI. https://m.edsoo.ru/
CBs3b MaCChI C SHEPTUEH U 190Z2Y4BUB
UMITYJIbCOM. DHEPTrus MOKOs

39 | KoutponbHas pabota https://m.edsoo.ru/

«Ontuka. OCHOBBI

L8689JPLI




CIIEIMAIBHON TEOPHUH

OTHOCHUTEIIbHOCTI»

40 ®otonsl. ®opmyiia [1nanka. https://m.edsoo.ru/
DHeprus U UMIyJIbC POTOHA ZL6P16LAO
OTKpBITHE U UCCIIEIOBAHUE httos://m.ed /

ps://m.edsoo.ru.

41 ¢doroaddexra. OnpiTer A. T PGLSXXSRO
CroneroBa Ao
3akonsl porodddekra.

4 YpaBHeHue DUHIITEeHHA 11 https://m.edsoo.ru/
dotorddekra. «KpacHas YLCK770G8
rpanuna» gorosddexra
JaBaenne ceera. OnbIThI I1. bttos:/fmed /

pS://mM.cedS00.1u

43 H.vﬂe6eﬂeBa. XUMHAYECKOE EGO6ZO1SA
NeiicTBHE CBeTa
TexHuueckue ycTpoicTsa u
NPaKTHYECKOE MPUMEHEHHE:

44 | dorornemeHT, HOTOTATINK hitps://m.edso0.ru/

HISMBHT, QOTOMATIHE, UFQDRSLS5M
conlHe4Has OaTapes,
CBETOJINO]T
Pewenne 3anau o reme

45 Srene AHTOBOI https://m.edsoo.ru/
«OneMeHThl KBaHTOBOM ZETIAGTBI
OIITHUKM»

Mopens aroma TomcoHa.
46 Omnbrter Pesepdopaa no https://m.edsoo.ru/

pacCesiHUIO O-4aCTHLL.
[LmaneTapHast MoJienIb aTOMa

FIC11POHN




https://m.edsoo.ru/

47 | Iloctrynartsl bopa 6XTGFHZ9X
N3nyyenue u noriouieHue
OTOHOB IIPH IIEPEXO0JIE
48 g)TOMa . o,uioro ngBH}I https://m.edsoo.ru/
NN8BHZYBE
SHEPIuU Ha Ipyroul. Buasl
CIEKTPOB
BonHoBEBIE CBOIICTBA
yactull. Bonnsl ne bpoits.
49 | KopnyckyisipHO-BOTHOBOM utps://m.edsoo.ru/
J7T10TLFCO
nyanu3M. ClloHTaHHOE U
BBIHYKJICHHOE U3ITy4YCHHE
OTtkphITHE
PaaroaKTUBHOCTH. ONBITHI
50 Pesephopsa o https://m.edsoo.ru/
TSJFUU3TP
ONPENIETICHUIO COCTaBa
PaaMOAKTUBHOIO U3IIyYEHUS
CgoiicTBa anbda-, Oera-,

51 raMma-usnydenus. Biausiaue https://m.edsoo.ru/
panvioaKTUBHOCTH Ha UOIRQS0Z5
JKUBBIE€ OpPraHU3MBbI
OTKpbITHE IPOTOHA U
HeWTpoHa. M30TOmBIL.

57 Anbda-pacnai. https://m.edsoo.ru/

DNEeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacma.
l'amma-uznydyenue

H2XIHOG3E




53

DHeprusi CBSI3U HYKJIOHOB B
anpe. SlnepHsle peakuuu.
SnepHbIii peakTop.
[Ipo6emMbl, MepCIeKTUBHI,
9KOJIOTHYECKUE aCTIEKThI
SAJIEPHOW SHEPTETUKHU

https://m.edsoo.ru/
CFJYJSSIG

54

DNeMeHTapHbIC YaCTHUIIBI.
OTKpBITHE TO3UTPOHA.
Mertoasl HaOIIOAEHUA U
perucrpanuu
3JICMEHTAPHBIX YaCTHIL.
Kpyrasiii cton
«DyHAaMEHTAJIbHBIC
B3aumMozeiicTeus. Eaunctso
(hbU3UIECKOI KapTUHBI
MUDPa»

https://m.edsoo.ru/
SUC62U40A

55

DTarnbl pa3BUTHS
actpoHomuu. IIpuknagHoe u
MHUPOBO33pEHYECKOE
3Ha4YE€HHE ACTPOHOMMHU. Buy
3BE31HOrO Heba. Co3Be3aus,
ApKUe 3BE3/bI, INIAHETHI, UX
BUJMMOE JBH)KECHHUE.
Conneunas cucrema

https://m.edsoo.ru/
SPXS2I9VY

56

Comnsaue. Congeunas
aKTUBHOCTH. ICTOYHHK
sHeprun CoJiHIIa U 3BE3]T

https://m.edsoo.ru/
1JZR54JA0Q




3BE311BI, UX OCHOBHEIE
XapaKTEPUCTUKHU. 3BE3IBI

TJIaBHOH
MOCJIEOBATEIHHOCTH.
57 BHVIDCHHEE CTDOCHIE https://m.edsoo.ru/
"Y P p GGD3W7470
3B&31. COBpEMEHHBIE
MIPEJICTABIICHUS O
MPOUCXOXKICHUU U
spoJrrorru CoJTHIIA U 3BE3]
Mueunsiii [IyTe — Hamma
T"amakTuka. Ilomoxxenue u
53 nemwxkenne CoiHIa B https://m.edsoo.ru/
T"amakTuke. I'anakTuku. L2U4S1HU2
UeEpHbIe IBIPHI B siApax
TaJIaKTHK
Bcenennas. Pazoeranue
rajakTuk. Teopus
https://m.edsoo.ru/
59 | bousbworo B3psIBa.
IIWRLVWNN
PenukroBoe u3inydeHue.
Mertaranaktuka
60 Hepemennsie mpo6sieMbl https://m.edsoo.ru/
aCTPOHOMHUU LJHNL2MCF
KonTponbhas padbota
61 «IIIeMEHTHI AaCTPOHOMUU U hitps://m.edsoo.ru/
p TXTTCT488
acTpOPUNKID»
62 O6o6maromuit ypok. Ponb https://m.edsoo.ru/

(I)I/I3I/IKI/I 1 aCTpOHOMMHHU B

WNJISCRXYD




YKOHOMHYECKOH,
TEXHOJIOTMICCKOMH,
COLIMAJILHOM U dTHYECKOU
chepax neaTenTbHOCTH
YyeioBeKa

63

O606maromuit ypok. Poib
U MeCTO (QU3HUKU U
aCTPOHOMUU B
COBPEMEHHOM HAYYHOM
KapTHHE MHpa

https://m.edsoo.ru/
2PFPB28UF

64

Ob6o06maromuii ypok. Poib
(u3nveckoii Teopun B
(dhopmupoBaHUH
MPEJCTABICHUHN O
(uznyeckoil kapTuHe MUpa

https://m.edsoo.ru/
Y29SVPCVR

65

O6o06maromuii ypok. Mecro
(u3nvecKkoil KapTHHBI MUpa
B 0011IeM psiTy
COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX [IPECTaBICHUI O
TIPUPOJIC

https://m.edsoo.ru/
LKNUIKHZH

66

PesepBHBIil ypOK.
MaruauTtHOE nosne.
DneKTpoMarHuTHas
WHIYKIHS

https://m.edsoo.ru/
EVMFIQTP6

67

PesepsHblii ypok. OnrTuka.
OcHOBBI CHEIMATIBHOM

https://m.edsoo.ru/
E5SABJRK8L




TCOPHU OTHOCUTCIIBHOCTHU

Pesepnsiii ypok. KBanrosas
68 | ¢usuka. DIeMeHTHI

ACTPOHOMHH U aCTPOPUUKU

https://m.edsoo.ru/

RARQLVO2J

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







MNPOBEPAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

INPOI'PAMMUBI

10 KITACC

Kon nposepsiemoro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOMH MPOrpaMMbl
cpeaHero oduero o0pazoBaHus

10.1

JIeMOHCTpUPOBAaTh HAa TpUMEpax posiib U MeCTO (PU3MKK B (OPMHPOBAHUU COBPEMEHHON Hay4yHOU
KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOMN ACITEIBHOCTHU JII0EH

10.2

Y4uThIBaTh TpaHULBl NPUMEHEHHS H3YYEHHBIX (U3MYECKUX MOJeNell: MaTepuaibHas TOuKa,
MHepIUalibHas cUcTeMa OTcuéTa, abCONMIOTHO TBEPAOE TENIO, UACANBHBIM Ta3; MOJEINU CTPOSHHS Ia30B,
KHUJIKOCTEH M TBEPJIBIX TEJ, TOUSUHBIN SJIEKTPUUECKUN 3apsi)l — IPU PElIeHuH PU3NUECKUX 3a]1a4

10.3

PacniosnaBath Qusnyeckue sBIEHUS (MPOIECCH) W OOBSACHATh MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KUHETUYECKON TEOpPUM CTPOCHUS BEIIECTBA M JJIEKTPOJAMHAMHUKH: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOJIHOE MAaJIEHUE TeJl, JBI)KCHUE MO OKPYKHOCTH,
WHEpIUS, B3auMoieiicTBre Teir; nuddysusi, OpOyHOBCKOE JBWIKECHHE, CTPOSCHUE KHUIKOCTSH U TBEPIBIX
TeN, W3MEHEHHEe 0o0BhEMa Ten mpu HarpeBaHWH (OXJIaXKJCHUU), TEIUIOBOC paBHOBECHE, HWCIApCHHE,
KOHJEHCAIMs, TJIaBJIEHUE, KPUCTAJUIU3allKsl, KUTIEHUE, BJIAXXHOCTh BO3/lyXa, MOBBIIIECHUE JABJICHUA ra3a
[P €r0 Harpe€BaHUM B 3aKPBITOM COCYE, CBSA3b MEXK]y MapaMeTpamMu COCTOSIHHS ra3a B H30IPOLECCaAX;
JJIEKTpU3aLUs TeJl, B3AUMOICUCTBUE 3apsi0B

10.4

OmnucelBaTh MEXaHHYECKOE ABWIKCHUC, UCIIOJIb3Ys (1)1/131/1%01(1/16 BCJIIMYUHBI: KOOpJAWHATA, IIYyTh,
NnepeMeuIiCcHue, CKOpPOCThb, YCKOPCHHUC, MacCa TCJIia, CHJIa, HMIIYJIBC TCJId, KHHCTUYCCKAsA OSHCPIHA,
NOTCHIMAJIbHAsA SHCPrusi, MCXaHUYCCKas pa60Ta, MCXaHUYCCKasA MOMIHOCTL, IMPU OIMMCAHUU IIPABUIIBHO
TPaKTOBATb (bH3H‘-I€CKHﬁ CMBICJI HCIIOJIB3YCMbIX BCJIWYHH, HUX 0003HAYCHUS H CAWHUIBI, HaXOAUTHb
q)OpMYJ'ILI, CBA3LIBAOIINC NAHHYIO (I)I/I3I/I‘-ICCKYIO BCJIMYHMHY C APYTYUMU BCIMYNHAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCILJIOBBIC CBOMCTBAa TEJI M TCILIOBBIC SIBJICHU, HCIIOJIb3Y (1)I/ISI/ILICCKI/I€




BCIIMYMUHEBI: JAaBJICHUC Trasa, TeMIICparypa, CPCAHASA KUHCTHYCCKAA JSHEPTUA XAaOTHUYCCKOI'O ABHIXKCHHA
MOJICKYJI, CpEIHEKBaJpaTHYHAs CKOPOCTh MOJICKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JSHEPTHS,
paboTa raza, K0d(p(HUIIUEHT TOJIE3HOTO ACHCTBHS TETUIOBOTO JBUTATEINSI; MPHU OMUCAHUH TMPABIIHHO
TPAKTOBAaTh (1)PI3PI‘-I€CKI/II>1 CMBICII HUCIOJB3YEMBIX BCJIWYWH, HX 0003HaYEeHUI U CAUHHUIIBI, HaXOJIUTb
(hopMyJIbl, CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTUMU BEJIMYMHAM

10.6

OnuceiBaTh W3y4EHHBIE AJIEKTPUUYECKHE CBOWCTBA BEILECTBA M JJIEKTPUUECKHUE SIBICHHUS (IIPOLIECCHI),
UCTIONB3Ys (PU3UYECKHE BEITMUYMHBIL: dJICKTPUYECKUNA 3apsisl, DJIEKTPUUYECKOE T0JIe, HANPsHKEHHOCTh TOJS,
MOTEHIMAJ, PAa3HOCTh IMOTEHIMAJIOB, TPU ONUCAHUM TMPABHIBHO TPAKTOBATh (UIUUYECKUN CMBICT
WCTIOJIB3YEMBIX BEJIMYMH, MX 0003HAYCHHS M €AMHUIIBI; YKa3blBaTh (HOPMYJIBbI, CBSI3BIBAIOIIUE JTAHHYIO
(U3NYECKYIO BEIMYHUHY C APYTHMH BETMYHMHAMU

10.7

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECCH U SIBICHUS, UCTIONb3Ys (PU3NUECKHE 3aKOHBI U MPHUHIIUIIBI: 3aKOH
BcemupHoro tiarorenus, I, II u 111 3akonsr HeroTOHA, 3aKOH COXpaHEHHUS] MEXaHUYECKON SHEPIUH, 3aKOH
COXPAaHEHHUsI MMITYJIbCa, MPUHIMI CYNEPIO3ULUN CUJI, TIPUHIUI PABHOIPABUS HWHEPLHATIBHBIX CHUCTEM
0TCY€Ta; MOJEKYJISIPHO-KMHETUYECKYIO0 TEOPHIO CTPOEHHS BELIeCTBa, ra30Bble 3aKOHBI, CBS3b CpeIHEH
KMHETHYECKOW DHEPTUU TEIJIOBOTO JABMKEHHUS MOJIEKYJ ¢ abCONIOTHON TeMIlepaTypou, MEepBBIA 3aKOH
TEPMOANHAMUKH; 3aKOH COXPAaHEHHUS SJEKTPUUECKOTo 3apsana, 3akoH KymoHa; mpu 3ToM pazinuyaTh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAKEHUE W YCIOBUA (TpaHUIIBI, 00JACTH)
MIPUMEHUMOCTH

10.8

OOBSACHATP OCHOBHBIE MPHUHIMIBI JACUCTBUS MaIIMH, TPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3jinyarh
yCJI0BHUS UX 0€30I1aCHOT0 MCIOJIb30BAaHUS B IOBCETHEBHOM JKU3HU

10.9

BbINOMHATE 3KCHEPUMEHTHI MO0 WCCIIETOBAaHUIO (PU3NYECKUX SIBICHUI U MPOLECCOB C HCMOIb30BaHHUEM
MPSIMBIX U KOCBEHHBIX U3MEPEHUI; IpU 3TOM (HopMyIHpoBaTh mpodiieMy (3a7ady) U rUNoTe3y y4eOHOTro
JKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOro OOOpyAOBaHUS, IMPOBOAUTH OMNbBIT U
(GhopMyIUpOBaTh BHIBOJIBI

10.10

OcyiecTBiATh MNpsIMbIE M KOCBEHHbIE HM3MEPEHUsS (PU3MYECKHX BEJIMYMH; IPU 3TOM BbIOUPATH
ONTUMAJbHBIA CIOCOO M3MEpPEHHs M HCIOJIb30BaTh M3BECTHBIE METOJbI OLEHKHU IOTrPEIIHOCTEH
M3MEPEHUIN




10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (PU3NYECKUMHU BEJIMYMHAMH C HMCIOJB30BaHUEM MPSMBIX W3MEpPEHUIl;
IpU 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (UKCHPOBATh pe3yibTaThl IOJYYEHHOW 3aBUCUMOCTH
(bu3NYeCKUX BEJIMYMH B BUIE€ TaOJIUI] ¥ TPa(UKOB, IEIaTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIETOBaHU

10.12

CobOmrogaTe mpaBmwia 0€30MacHOTO TpyJa MpU MPOBEACHUM MCCIEIOBAaHUNA B paMKax ydueOHOro
OKCHEPUMEHTa, Y4eOHO-MCCIEeOBATENbCKOH H  TMPOEKTHOH  JIeATENBbHOCTH C  HCIOJIb30BAaHHEM
M3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOpHOro 000pyI0BaHUS

10.13

Pemarp pacu€rHble 3a7jaun ¢ ABHO 3aJaHHON (PU3MUECKON MOJEIBIO, UCTIOIB3Ys (hHU3MUECKUE 3aKOHBI U
MIPUHIIMIIBI; HA OCHOBE aHAJIM3a yCIOBHS 3a/la4ll BHIOMpATh (HU3HUECKYIO0 MOJEINb, BBIACHATh (GU3NUECKUE
BEJTMYUHBI U (HOPMYJIbI, HEOOXOAUMBIE JJIs €€ pelleHus, IPOBOAUTh PacdEThl U OLICHUBATH PEATbHOCTh
MOJIyY€HHOT0 3HAYeHUs (PU3NUECKON BETMUNHBI

10.14

Pemate xauecTBeHHBIE 3a/layd: BBICTPAUBATh JOTMYECKU HEMPOTUBOPEUYMBYIO LIETIOYKY PACCYXICHUN C
OTIOPOH Ha M3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYCCKUE SBIICHUS

10.15

Hcnonb30Bath npu pelieHny y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(GOPMAIIMOHHbBIE TEXHOJIOTHH /ISl TIOUCKA,
CTPYKTYpUPOBAHHUS, WHTEPIPETALIMM U MPEACTABICHUS y4eOHOW M HAy4HO-TIONMYJSpHON HH(pOpMaluy,
TIOJIyY€HHOM M3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUECKH aHATH3UPOBAThH MOJTyYaeMyr0 HHPOPMAIIIO

10.16

[IpuBonuTh mHpHUMEpHl BKJIaJa POCCUUCKUX U 3apyOexHBbIX YUY€HBIX-(U3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE NPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTUMI

10.17

Hcnonb3oBaTh TCOPCTUYCCKHUEC 3HAHUA II0 (1)I/ISI/IK6 B HOBCCHHCBHOﬁ KHU3HU [OJId obOecreyeHus
0€e30macHOCTH IIpu O6paH_ICHI/II/I C an6opaMH N TCXHUYCCKUMU YCTpOﬁCTBaMH, 1A COXPaHCHUS 310POBbA
n CO6J'IIO,Z[€HI/I$I HOPM 3KOJIOTHYCCKOT'O ITIOBCACHUS B Opr)KaI-OH_[eﬁ cpeac

10.18

PaGoTath B rpynmne ¢ BBIIOJHEHHEM pPa3IUYHBIX COLMAJIBHBIX POJIEH, MIAHUPOBATh PabOTy TPYIIIIHI,
pauOHAJIIBHO pacrpCaCiiaTh 00s13aHHOCTH U IJIaHUPOBATh ACATCIBHOCTh B HECTAHAAPTHBIX CUTyalluAX,
aZIcKBaTHO OIICHMBATh BKJIAJ KaXKJIOIO W3 YYAaCTHUKOB TIpPYNNbl B pEHICHUWE pPacCMaTpUBAEMOM
poOIeMbl

11 KIIACC




Kox npoBepsiemoro
pe3yJbTarta

IIpoBepsiemble MpeAMeTHBIE Pe3YJbTATHI 0CBOEHMSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oo1ero o0pazoBaHus

11.1

JleMOHCTpUpOBaTh Ha MpUMEpPax poib U MecTo (GU3MKU B (HOPMUPOBAHHWU COBPEMEHHON HAay4YHOUH
KapTUHBl MHUpA, B Pa3BUTUU COBPEMEHHON TEXHUKM M TEXHOJIOTWH, B NMPAKTUUYECKOW AESITeIbHOCTH
JOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4YuTHIBaTh TPAHULIBI TPUMEHEHHS U3YYEHHBIX (PU3MUECKUX MOJIENICH: TOUSUHBIH 3JIEeKTPUUECKUH 3aps,
siepHas MOJIETb aTOMa, HYKJIOHHAsI MOJIeIb aTOMHOTO SI/[pa MPH peIeHN: (pU3nYecKux 3a1a4

11.3

PacniosnaBath usndeckue sBIeHUS (MIPOLECCH) U OOBSACHATH UX HAa OCHOBE 3aKOHOB DJICKTPOIMHAMHKH
Y KBaHTOBOW (DM3MKH: SIIEKTPUYECKasl MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE
NEWCTBHS TOKA, B3aMMOJICHCTBIE MAarHUTOB, YJIEKTPOMAarHUTHAS! MHIYKLUS, TEHCTBIE MarHUTHOTO TIOJIS
Ha TPOBOJAHUK C TOKOM M JBWXKYIIMICS 3apsd, ODJICKTPOMAarHUTHBIE KOJE€OaHWUS W BOJIHBI,
NPSIMOJIMHEHHOE PAcIpOCTpaHEHHE CBETa, OTPAXKEHUE, MpeIOMIIeHUe, MHTephepeHnus, Tudpakuus u
MONIApU3alusl CBeTa, Juchepcus cBeTa, ¢Gotornekrpudeckuii spdexr (poroaddexr), cBeToBOE
JaBJICHUE, BO3HHUKHOBEHHE JHMHEHYaTOro CIIEKTpa aToMa BOAOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAs
PaIoaKTHBHOCTh

11.4

OnuceIBaTh N3y4YEHHBIE CBOWCTBA BELIECTBA (JIEKTPUUECKUE, MATHUTHBIE, ONITUYECKHUE, SIEKTPUUECKYIO
MIPOBOJIUMOCTD PA3IMYHBIX CPEA) U AJIEKTPOMArHUTHBIC SIBICHUS (TIPOLECCHI), UCHOIB3YsS (PU3HUECKUE
BEIMYMHBL: DJIEKTPUYECKUH 3apsl, CHIa TOKA, JJIEKTPHUYECKOE HAIpSDHKEHUE, DIEKTPUYECKOE
COINIPOTUBIIEHUE, pa3HOCTh MNoTeHuuanos, JDJIC, pabora TOKa, MHIYyKLUUS MArHUTHOIO IIOJISI, CUiIa
Awmrnepa, cuna JlopeHla, HHIYKTUBHOCTh KaTyIIKH, 3HEPIUs 3JEKTPUUECKOIO0 U MATrHUTHOIO IIOJIEH,
HepHOA M YacToTa KoyiebaHMi B KoJeOaTelnbHOM KOHType, 3apsi M CujIa TOKa B Ipolecce
TapMOHUYECKUX JJICKTPOMArHUTHBIX KoleOaHWl, (POKYCHOE pAcCTOSIHME M ONTHYECKas CHJIa JIMH3BI,
NIPU OTMMCAHHUH MPABHIBHO TPAKTOBATh (DU3MYECKHIA CMBICI HCIIOB3yEeMbIX BETMYMH, UX 0003HAUYCHUS U
€IMHUIIBI; YKas3bIBaTh (OPMYJIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYUHY C JAPYTUMH
BEJIMYMHAMU

11.5

OnuceiBaTh HU3YYCHHBIC KBAHTOBLIC ABJICHHA W TIPOLCCCHI, HCIIOJIb3Ys (bI/I3I/I‘-IeCKI/Ie BCJINMYMHBI:




CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA, SHEPTHS W HMITYJIhC (DOTOHA,
MEepPUOJT TOypacraaa, SHEPTrHs CBS3M aTOMHBIX S7Cp; NPU ONUCAHWUU TMPaBUIBLHO TPAKTOBATH
(M3UYECKUI CMBICIT MCIOJB3YEeMBIX BEJIUYHMH, UX O003HAYCHUS WM CJIWHHUIIBI; YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONINE JaHHYIO (H3UYECCKYI0 BEIMYWHY C JPYTUMH BEJIIMYWHAMH, BBIYUCISITH 3HAYCHUC
(bU3NYECKON BETUIHHBI

11.6

AHanu3upoBaTh (U3MUECKHE TPOLECCHl W SIBICHUS, WCIONB3Ys (DU3UUCCKHE 3aKOHBI U IMPUHIIMIIBL:
3akoH OMa, 3aKOHBI MTOCJIEI0BATEIBHOTO U MAPAJUICIILHOTO COSIMHEHUS IIPOBOTHUKOB, 3aKOH J[Koyis —
JleH1a, 3aKOH AJICKTPOMArHUTHOW WHITYKIIMH, 3aKOH MPSIMOJIMHEHHOTO paclpOCTPAHEHHS CBETA, 3aKOHBI
OTpaKCHUSI CBETA, 3aKOHBI TPEIOMIICHHS CBETa, ypaBHEHWE ODWHINTEWHA i Porodddekra, 3aK0H
COXpaHEHHsI JHEPrHH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPAHCHHUsS DIICKTPUYECKOTO 3apsja,
3aKOH COXPAHCHHUsI MaCCOBOTO YHCIIA, MOCTYyJaThl bopa, 3aKOH paJHoOaKTHBHOTO paciajia; MpH 3TOM
pa3inyath CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKCHHE U YCIOBHUS
(rpanuIel, 06J1aCTH) TPUMEHUMOCTH

OmnpenensTh HalpaBIeHUE BEKTOPa MHIYKIUU MAarHUTHOTO TOJIS MPOBOJIHUKA C TOKOM, CHUJIbI AMIIEpa U

11.7

cunel JlopeHia
11.8 CTpOUTh U ONUCHIBATh H300pAKEHUE, CO3/IaBAEMOE IJIOCKHM 3ePKaJIOM, TOHKOW JTMH30M

BbINOMHATE AKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SBJICHUN U MPOIECCOB C MCIOIB30BAHUEM
119 NpsIMBIX W KOCBEHHBIX HM3MEPEHUU; Mpu 3TOM (opMynupoBaTth mnpobieMy (3amady) U THIIOTE3y

y4eOHOro HKCIEePUMEHTa, COOMPATh YCTAaHOBKY M3 MPEI0KEHHOIO0 000pyAOBaHUs, IPOBOIUTH OIBIT U
(GhopMyIIUpOBaTh BHIBOJIBI

11.10

OcylecTBiATh NpPsSMbIE U KOCBEHHBIE H3MEPEHUs (PU3NYECKUX BEJIMYUH; IpPU 3TOM BHIOMpATh
ONTHUMAJbHBIA CIIOCOO H3MEPEHHs] U HUCIOJb30BaTh H3BECTHHIE METOJbl OLEHKU IOrPEHIHOCTEH
M3MEPEHUIN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKHUX BEIUYUH C MCIOJB30BAHUEM NPSIMBIX U3MEPEHMI; MPH 3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (DUKCUPOBATh pe3yibTaThbl MOJYyUYEHHOW 3aBUCUMOCTH (PU3MUECKHX
BEJIMYMH B BUJIE TaOIHIl U TpaMKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEI0BaHUS

11.12

Cob6mogath mpaBmiia 0€30MAacCHOr0 TpyjAa IMPU NPOBEJCHHM HCCIEIOBAaHWNW B paMKax ydeOHOro




HKCHEPUMEHTa, Yy4eOHO-HCCIIEOBATEIBCKOW ¥ TPOEKTHOM JEATENBHOCTH C HCHOJIb30BAaHHEM
WU3MEPUTENIbHBIX YCTPONCTB U 1aOOpaTOpHOTo 000pyI0BaAHUS

11.13

Pemrate pacu€rHble 3a1a4M ¢ SBHO 33aHHON (PU3UUECKON MOJEIBIO, UCTIONB3Ys (PH3HMUECKUE 3aKOHBI U
NPUHIUIBI; HAa OCHOBE aHali3a YCJIOBUS 3aJadyd BBIOMpATh (U3UUECKYI0 MOJENb, BBIACIATH
¢u3nveckre BeTMYUHBI U (HOPMYITBI, HEOOXOAUMBIE JUIs €€ PEelICHHs, TPOBOAUTH PACUETHI M OLICHUBATH
pearbHOCTh MOJYYEHHOTO 3HAUYCHUs (PU3MUECKON BETMUMHBI

Pemarp kauecTBEeHHBIE 337aUu: BBICTPAUBATh JOTUUYECKH HEMPOTUBOPEUHMBYIO LIEMIOYKY PACCYKICHUM C

1.14 OIOPOH Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS
Wcnonp3oBaTh npu peUICHUU y‘~I€6HBIX 3aaa4 COBPCMCHHBIC I/IH(l)OpMaIII/IOHHLIe TEXHOJIOTUHU OJIsA
1115 MOKMCKa, CTPYKTYPHUpPOBAHUS, WHTEPIpPETALUMU W NPEICTaBICHUS Y4eOHOM M Hay4HO-NOMYJSpHOU
' nH(pOpMalLMK, IMOJYYEHHON M3 pa3IMYHBIX MCTOYHUKOB; KPUTHUECKH aHAJIM3UPOBATh IOJIy4aeMyHo
1H(}OpPMALIHIO
1116 OOBSICHATh MPUHLUIBI IeHCTBUS MALIMH, IPUOOPOB U TEXHUYECKUX YCTPOHCTB; Pa3InyaTh YCIOBHS UX
' 0€30I1aCHOT0 MCII0JIb30BAHKS B IOBCEAHEBHOM KU3HU
11.17 [IpuBonuTh mpUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUYEHBIX-(PU3UKOB B pa3BUTUE HAYKH, B

00BSCHEHHE MPOIECCOB OKPYIKAOIIECTO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp3oBaTh TeopeTHYECKWE 3HaHUS TO (U3MKE B TOBCEAHEBHOW IKH3HU I OOecreyeHUus
Oe3omacHOCTH mMpu oOpalieHuu ¢ TpuOOpaMu W TEXHUYECKUMHU YCTPOMCTBAMHM, JUISI COXPaHEHUS
3JI0pOBBS U COOJIIOICHUS HOPM DKOJIOTHYECKOTO MOBEJCHHSI B OKPY>Kalollel cpesie

11.19

Pabortare B rpymme ¢ BBINOJIHEHHUEM DPA3JIMYHBIX COLHUAIBHBIX POJIeH, IUIaHUPOBAaTh PabOTy TpPYIIIbI,
palMoHAIBHO pacrpeiessaTh 00S3aHHOCTH U IUIAHUPOBATh JESTEIbHOCTh B HECTAHIAPTHBIX CHUTYyAlUsX,
a/IeKBaTHO OIICHMBATh BKJIA]] KaJKJJOT0 U3 YYACTHUKOB I'PYIMIIBI B pEIIEHHE paccMaTpuBaeMol poOIeMbl




IHPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon Konx npoBepsiemoro
IIpoBepsieMble 31€MEHTHI COAEPKAHUSA
pasznena JJIeMEeHTa
OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU
®usnka — Hayka o npupoze. HayuHble MeTOIbI MO3HAHUSA OKPY’KAIOIIETO MUPA.
1.1 Ponp skcnepumeHTa M TEOpUM B IpOLECCE MO3HAHMS MPUPOJBI. DKCIIEPUMEHT B
i ¢buznke
MogenupoBanue (QU3MUECKUX SBIEHMM U mpoueccoB. HayuHble T'MIOTE3BI.
12 dusnueckue 3aKoHbl U TeopuH. ['paHMIBI MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB.
' [Ipunmun cootBercTBUs. Posib 1 MecTo pu3uku B (OPMHPOBAHUU COBPEMEHHOM
HAy4YHOU KapTUHBI MUpPA, B IPAKTUYECKON JESITEIbHOCTH JTHOACH
2 MEXAHHWKA
2.1 KMHEMATUKA
11 Mexannueckoe  ABWKEeHHE. (OTHOCHTEIBHOCTh  MEXAaHHMYECKOIO  JIBHYKEHUS.
o Cuctema otcuéra. Tpaekropus
[lepemerienue, CKOpoCTh (CpeHss CKOPOCTb, MTHOBEHHAs CKOPOCTh) U YCKOPEHUE
2.1.2 MaTepUaIbHOW TOYKH, MX IPOEKIMH HA OCU CHUCTEMBI KoopAuHar. CioxeHue
NIEPEMELICHUN U CIIOKEHUE CKOPOCTEH
2.1.3 PaBHOMEpHOE M PaBHOYCKOpEHHOE MNpsIMOJIMHEHHOe JBWXeHue. [padukn




3dBUCUMOCTH KOOpAHWHAT, CKOPOCTH, VYCKOPCHHUA, NIYTHU HU JNCPECMCIICHUA
MaTepHaHBHOﬁ TOYKH OT BpECMCHHU

2.14 CBobOogHOE TazieHne. Y CKOpeHre CBOOOTHOTO MaIeHuUs
KpuBonuneiinoe nBuxkeHue. PaBHOMEpHOE IBHMKEHHME MATEpUAIbHOM TOYKH IO
2.1.5 OKPY’KHOCTH. YTJOBas CKOpPOCTb, JIMHEHHas CcKopocTb. llepwoxg u wyacrora.
LlenTpOoCcTpeMHUTENBHOE YCKOPEHHE
)16 TexHuueckue yCcTpoucTBa: CIUJOMETpP, ABUKEHUE CHAPSOB, LICTIHBIE U PEMEHHbBIE
o nepenadn
[Ipaktnueckne paboTel. M3mepeHme MrHoBeHHOW ckopocTH. HWccnemoBanue
COOTHOIICHUS] MEXAYy NyTSIMH, MNPOHACHHBIMM TEJIOM 32 IOCIIE0BATEIbHBIC
2.1.7 paBHbIE MPOMEXYTKH BPEMEHHM IPU PABHOYCKOPEHHOM JBHUKEHHUU C HayalbHOU
CKOPOCTbIO, paBHOW Hyw0. M3ydeHue ABMKEHHS IIapuUKa B BSA3KOM >KHIKOCTH.
N3yyenne nuxeHus Teaa, OPOIIEHHOTO TOPU30HTAIBHO
2.2 JUHAMUKA
291 IIpunuun orHocurensHoCcTH ['amunes. Ilepseiii 3akoH HeroToHa. MHepuuanbHbie
o CHUCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHIuUI cynepno3uiuu Cul
)93 Bropoii 3akoH HproTOHa i1 MarepHaJibHOM TOYKM B WHEPUHUAIBHOW CUCTEME
o orcuéra (MCO). Tpetuii 3axkoH HproTOHA A1 MaTepUaTbHBIX TOUYEK
oy 3akoH BcemupHoro TsaroteHus. Cuia Tspkect. [lepBas KocMuyeckas CKOPOCTb.
o Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
2.2.6 Cuna tpenus. Cyxoe tperue. Cuina TpeHUs CKOJBXKEHUS U CUJla TPEHUS TTOKOSA.

Koaddumnuent tpenus. Cuna CONpOTHBICHHUS MPHU IBWKEHUU TeNa B YKUIKOCTH




HJIN ra3c

2.2.7 IlocTynaTtenbHoe U BpallaTeIbHOE JBI)KEHUE a0COIIOTHO TBEPIOTO Tea
)98 MOMEHT cuiibl OTHOCUTEIBHO OCH BpalleHus. [lnedo cuibl. YcnoBus paBHOBECHUS
o tBépaoro tena B UCO
2.2.9 TexHru4ecKue yCTpouCTBa: MOANUIIHUKY, IBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB
[Ipaktuyeckue pabotbl. M3ydyeHue nBHxkeHHs Opycka MO HAKJIOHHOM IMJIOCKOCTH
10J] JIeMCTBUEM HECKOJbKUX CHil. VcciiemoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH,
2.2.10 BO3HMKAIOIIUX B JeGOpMUPYEMON NPYKUHE U PE3MHOBOM 00paslie, OT BEJIUYHHBI
ux aepopmaruu. McecnenoBanue yciaoBuil paBHOBECUS TBEPAOIO Tela, UMEIOLIETO
0Chb BpalleHUs
23 3AKOHbI COXPAHEHN S B MEXAHUKE
231 HMmynibec MaTepranbHOM TOYKH, CUCTEMbBI MaTEPUAIbHBIX TOUEK. MIMITyJIbC CHIIBI U
o W3MEHEHHE UMITYJIbCa TeNa
232 3akoH coxpaHeHus nMmiyibca B MCO. PeakTuBHOE IBUYKEHUE
2.3.3 Pabora cuibl
234 MouHOCTb CUJIBI
2.3.5 Kunerndeckast s3Heprusi MaTepuagbHOM TOUKH. TeopeMa 0 KHHETUYECKOW SHEPTUU
236 [lorenunansHast sHeprus. [loTeHuunanbHast sHEpPrust ynpyro JepopMUPOBaHHOM
o npyxuHbl. [loTennmanbHas sHeprus Tena BOJIU3H MOBEPXHOCTU 3eMIIn
[loTeHunanbHble W HENMOTEHUUAIbHbIE CHbl. CBS3b pabOThl HEMOTEHLHATIbHBIX
2.3.7 CIWJI C U3MEHEHUEM MEXAaHWYECKOM HHEPrMM CHCTEMbI Tell. 3aKOH COXPAaHEHHUs
MEXaHUYECKON YHEPruu
2.3.8 VYrpyrue n Heynpyrue CTOJIKHOBEHHS




TexHuyeckue yCTpOWCTBA: JBUKEHHE paKET, BOJOMET, KoIep, MNPY>KUHHBIHA

2.3.9
IHCTOJIET

53.10 [IpakTuyeckue paboTel. M3yueHne CBA3M CKOPOCTEH Tes MpU HEYHpyroMm yjaape.

B HccnenoBanue cBs3U pabOThI CHIIBI C K3MEHEHUEM MEXaHWYEeCKON SHEPruM Tena
3 MOJIEKYJISIPHA S ®U3UKA 1 TEPMOJIMHAMUKA
OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUU

311 OCHOBHBIE TOJIOKEHHMS MOJIEKYJIIPHO-KMHETHYEeCKOH Teopuu. bpoyHOBckoe
o nswkenue. uddyszus. Xapakrep 1BHKEHUS U B3aUMOAECHCTBUS YaCTUL] BEIIECTBA

310 Mogenu CTpOEHHUsI Tra30B, XHUIKOCTEH W TBEPIBIX TeN U OOBSICHEHHE CBOWCTB
o BELIECTBA HA OCHOBE 3THX MOJIENIEH

3.1.3 Macca monekys. Konmdectso Bemectsa. I[Tocrosinnas ABoraapo

314 TenmoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. Illkama temmneparyp
o Llenbcust

31 315 Mopnens uneanbHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETUYECKOU
' o TEOPHH UJIEAIBLHOTO ra3a

316 AGcomoTHas TemrepaTypa Kak Mepa cpelHel KMHETUYECKOW SHEPruu TEIIOBOTO
o JNBHKeHNs yactul rasa. [llkama temnepatyp KenbBuna

3.1.7 Ypasuenue Kianeiipona — MenneneeBa. 3akoH /lanbToHa

318 l'azoBbie 3akoHBI. M30mponeccsl B MACATBHOM Ta3e ¢ INOCTOSHHBIM KOJIMYECTBOM
o BEILECTBA: U30TEPMA, U30X0pa, U300apa

3.1.9 TexHuueckue yCcTponcTBa: TEPMOMETP, OapOMETp

3.1.10 [IpakTnueckue paboTel. M3MmepeHne wacchl BO3AyXa B KIIACCHOM KOMHATe.

HccnenoBanne 3aBUCUMOCTH MCXKAY mapaMEeTpaMu COCTOAHUA pa3pCKECHHOI'O ra3a




OCHOBbI TEPMOJIMHAMUKNA

TepMOI[I/IHaMI/I‘-IeCKaH cucTema. BHYTpeHHH}I OHCPIUid TepMOHHHaMH‘{CCKOﬁ

321 CHCTEMBI U CTIOCOOBI €€ NU3MEHEHN S
390 KonngectBo TemnoTel 1 pabota. BHyTpeHHss HEprusi 0lHOATOMHOTO U/A€aIbHOTO
o rasa
Bunel  tennonepenauu: TEIUIONPOBOJIHOCTb, KOHBEKIINS, U3ITyYEHHUE.
323 TennoéMmkocTh Tena. YenbHas TEINIOEMKOCTh BellecTBa. Pacuér koimdecTBa
TEIUIOTHI ITPU TEIUIONEpEade
19 104 IlepBrlii 3ak0H TepMoauHaMUKU. [IpuMeHeHne IEpBOTrO 3aKOHA TEPMOAMHAMUKH K
' o u3onporeccaM. I'paduueckast unTepnperanus paboThl rasa
TeroBbie Mamuubl. [IpuHIMIBL AeiicTBUS TEIUIOBBIX MamuH. [IpeoOGpasoBanus
3.2.5 SHEpruu B TEIUIOBBIX MamuHax. Koad¢unuent monesHoro aeicTBus (manee —
KIIMI) TernoBoii mamuusl. ukn Kapuo u ero KI1/]
1926 Bropoii 3akoH TepmoauHamukd. HeoOpaTumMocTh MHpoLECCOB B  HPUPOJE.
o TemnoBble qBUraTeny. DKOJIOTMYECKUE TPOOJIEMbI TEIJIOIHEPIe€TUKU
397 TexHuueckue ycTpoWCTBa: JBUTATeldb BHYTPEHHETO CropaHus, OBITOBOM
o XOJIOUJIBHUK, KOHTUIIMOHED
3.2.8 IIpakTnyeckue pabotTel. M3Mepenue yaenbHOl TerIoéMKOCTH
33 AT'PETATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI
331 [Tapoobpa3zoBanue u kouaeHcauus. McmapeHwe u KumeHue. YJenbHas TEIUIOoTa
B napooOpa3oBanus. 3aBUCHMOCTh TEMIIEPATYPhI KUIIEHHUSI OT JABJICHUS
3.3.2 AGCOIIOTHAs U OTHOCUTENbHAS BIAXKHOCTh BOo3Ayxa. HachleHHbIi nap
3.33 Teépnoe Temo. Kpucrammmueckue u amopdHble Tena. AHHM30TPONHS CBOHCTB

kpuctayos. Xunkue kpucramibl. COBpeMEHHbIE MaTEpHaIbl




3.3.4

IInaBneHue n KpuUCTaJlJIn3al . YI[CJ'IBHHH TCIJIOTA IIJIaBJICHHUA. Cy@ﬂHMaHHﬂ

3.3.5 YpaBHEeHHE TEIUIOBOTO OanmaHca
TexHuueckue ycTpoicTBa: TMIPOMETP M ICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH
3.3.6 NOJY4YEHUs] COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE HAaHOMAaTepHaloB, U
HaHOTEXHOJIOTUU
3.3.7 IIpakTyeckue paboTel. M3mepenne BIa)kHOCTH BO3yXa
4 SJIEKTPOANMHAMUKA
DJIEKTPOCTATUKA
4.1.1 Onexrpu3anys Tel. DIEKTPUUYECKUN 3apsia. J[Ba BUa SIIEKTPUUECKUX 3apsiioB
4.1.2 [IpoBOIHMKY, TUDIIEKTPUKH U ITOTYTPOBOAHUKA
4.1.3 3aKOH COXpaHEHHUs IEKTPUIECKOTrO 3apsa
4.14 B3aumopeiicTBue 3apsanoB. 3akoH Kynona
415 Onextpuueckoe 1none. HanpsokéHHocTs 3nekTpuueckoro mnousd.  [IpuHnun
o Cyneprno3unuy. JInHNM HanpsHKEHHOCTHU 3JIEKTPUIECKOTO TTOJIS
4.1 4.1.6 Pabota cwi snexkrpocraruueckoro mojsi. [lorennman. PasHocts moreHnanoB
417 [IpoBOogHMKM W JIUAJIEKTPUKA B IIOCTOSSHHOM  3JIEKTPUUECKOM  IIOJIE.
o JIvseKTprd€eCcKast IIPOHUIIAEMOCTD
418 OnekTpo€MKocTh. KoHaeHcatop. OJEKTPOEMKOCTh IIJIOCKOTO  KOHAEHCATOpa.
o DHeprus 3apsyKEHHOTO KOHJEHCATOpa
TexHuueckue ycTpoWCTBa: 3JIEKTPOCKON, JJIEKTPOMETP, DIEKTPOCTaTHUECKas
4.1.9 3alUTa, 3a3eMJICHUE DIJIGKTPONPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYWHBIN
pUHTEP
4.1.10 [IpakTrueckue paboTsl. 3MepeHne 3meKTpoEMKOCTH KOHIEHCATOpa




4.2

IIOCTOSHHBIN DJIEKTPUYECKHNM TOK. TOKU B PA3JIMYHBIX CPEJAX

Ycaopus CyHICCTBOBAaHUA IMOCTOAHHOI'O 3JICKTPUYCCKOTO TOKaA. HcTOoYHUKH TOKA.

421 Cuna Toka. [TocTOSHHBII TOK
42.2 Hanpsioxenue. 3akon OMa 17151 ydacTka Henu
423 DIEKTPUYECKOE COMPOTUBIIEHUE. Y ACIbHOE COMPOTUBIICHUE BEILIECTBA
4.2.4 [TocnenoBarenpHOE, apaieIbHOE, CMEIIAHHOE COeTMHEHUE TIPOBOIHUKOB
4.2.5 PaGora anekrpudeckoro Toka. 3akoH Jxoyst — Jlenna
4.2.6 MOIHOCTB 3JIEKTPUYECKOr0 TOKA
anexkTpoBwkymias cuna (ganee — 9J[C) u BHyTpeHHEe CONMPOTUBIICHUE UCTOYHUKA
4.2.7 Toka. 3akoH Oma [uisi MONHOM (3aMKHYTOH) aiekTpuuyeckoil uenu. KopoTkoe
3aMbIKaHHE
4238 DJNeKTpOHHasl MPOBOJAUMOCTh TBEPIBIX METAJIOB. 3aBUCHMMOCTb CONPOTHUBICHHS
o METaJUIOB OT TeMIepaTypbl. CBEpXIPOBOAMMOCTD
4.2.9 DnexTpuyeckuil ToK B BakyyMe. CBOICTBaA 3JIEKTPOHHBIX ITyYKOB
4210 [MonmynpoBonnuku. CoOCTBEHHAs! U MPUMECHAs! POBOAUMOCTD TOIYIPOBOJHHKOB.
o CaoiicTBa p-n nepexoza. [1onynpoBOHUKOBBIE TIPUOOPHI
4211 DNEeKTPUUECKU TOK B  AJIEKTPOJIHMTAX. OJIEKTPOJUTHYECKAs TUCCOIHALIUS.
o DneKTpoIn3
4212 OnexkTpuueckuii ToK B razax. CaMOCTOATENbHBIM U HECAMOCTOATENbHBIM pa3psil.
o Pa3nuunble THIIBI CAMOCTOSATENLHOTO paspsaaa. Monuus. Ilnasma
4.2.13 TexHnueckue ycTpoucTBa: amMIepMeETp, BOJBTMETP, PEOCTAT, UCTOYHUKH TOKA,

3JIEKTpOHArpeBaTeNbHbIe MPUOOPHI, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS,  BAKYyMHBIH  JMOA, TEPMUCTOPHl U  (OTOPE3UCTOPHI,

MOJYTIPOBOIHUKOBBIN IO/, TAIbBAHUKA




[IpakTueckue padboThl. M3ydyeHne cMemanHoro COeAMHEHNS PE3UCTOPOB.
4.2.14 Namepenne DJIC uUCTOYHHMKA TOKAa W €ro0 BHYTPEHHETO COINPOTHBIICHHUS.

Habumonenue snexkrponmnsza

11 KVIACC
Kox
Koanposepsiemoro 3j1eMeHTa IIpoBepsiemble 3JIEMEHTHI COAEPKAHUS
pa3nena
4 DJIEKTPOAMHAMUKA
43 MAT'HUTHOE ITIOJIE. SJIEKTPOMATHUTHAS UHAYKLNA
4.3.1 ITocTostHHbIE MAarHUTEL. B3anmMoeiicTBHE ITOCTOSSHHBIX MAarHUTOB

MaruautHOe moisie. Bektop MarHuTHOM WMHAYKUMH. [IpuHUMI cyneprno3uuuu.
4.3.2 JIuaum MarHuTHOW MHIyKUMH. KapTWHa JMHUN MarHUTHOM MHIYKLUU IOJIS

IIOCTOAHHBIX MarHuToOB

MaruutHoe 1ojie NMPOBOJHMKA C TOKOM. KapThHa JWMHMI MOJS IJIMHHOTO
433 MPSIMOTO TIPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHHKA, KATYIIKH C
tokoM. OnbIT Dpcrena. BzanmoneiicTBre NpoBOJIHUKOB C TOKOM

434 Cunia Amriepa, €€ MOIyJIb ¥ HalpaBJICHHUE

435 Cuna Jlopenia, e€ Moayib U HamnpaBjieHue. J[BrkeHUe 3apsyKeHHOW YaCTHUIIBI
o B OJIHOPOJHOM MarHuTHoM mnosie. Pabora cuiel Jlopenna

4.3.6 SIBneHne IEeKTPOMarHUTHOM MHAYKIIMU

4.3.7 [ToTok BeKTOpa MAarHUTHOW UHIYKIIMH

4.3.8 O/1C maayKuuy. 3aKOH IEKTPOMArHUTHOW nHAyKumMK Papanes




Buxpesoe anexrpuueckoe noje. /[C HHAYKIMH B TPOBOIHUKE, ABHKYIIEMCS

439 IOCTYIATEIbHO B OJHOPOJHOM MAarHUTHOM I10JI€
4.3.10 IIpaBuiio Jlenna
4.3.11 NunyktuBHOCTD. SIBNeHMe caMouHayKiuu. DJ1C caMOMHAYKIIUN
4.3.12 OHeprus MarHUTHOTO TOJIs1 KATYIIKH C TOKOM
4.3.13 OJIEKTPOMArHUTHOE T10JI€
4314 TexHuyeckue  yCTpOilCTBA:  IOCTOSHHBIE ~ MarHWThl,  3JIEKTPOMArHUTHI,
B AJIEKTPOJBUraTeNlb, YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTHUL], MHIYKIIMOHHAS [1€Yb
[Ipaktuyeckue paboThl. M3ydeHHe MarHUTHOTO MOJIA KATYIIKA C TOKOM.
4.3.15 WccnenoBanue nAelcTBUS IOCTOSHHONO MarHuTa Ha pPaMKy C TOKOM.
WccnenoBanue siBlIeHNs 2IEKTPOMarHUTHOM HHIYKIMH
5 KOJIEBAHUA 1 BOJIHBI
5.1 MEXAHWYECKUE N DJIEKTPOMAT'HUTHBIE KOJIEBAHW A
511 KonebGarenbnas  cucrema. CBoOomHble — KoneOaHus.  ['apmoHuyeckue
o koneGanus. [Tepuo, 4acToTa, aMIIUTYAa U (a3a KoaeOaHuit
5.1.2 [IpyxuHHBIA MasgTHUK. MaTeMaTH4ECKUI MAasTHUK
513 VYpaBHeHHE TapMOHHYECKUX KojeOanmii. KnHemarnueckoe W JMHAMHYECKOE
o ONKCaHue KOJeOaTeIbHOTO IBHKEHHUS
[IpeBpaienue sHEpruy NpU TAPMOHUUYECKUX KoseOaHusx. CBsI3b aMILTUTYIbI
5.14 KOJICOAHUI MCXOIHOW BETMYMHBI C aMIUIMTYJaMH KojeOaHHid €€ CKOpOCTH U
YCKOpPEHUs
5.1.5 KoneGatenbHblii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KoJeOaHUS B

UJCATHPHOM KOJICOATEIIbHOM KOHTYpE. AHAJOTUS MEXKIYy MEXaHWYECKHUMH H

3JIeKTPOMarHuTHeIMU KoseOanusimu. ®opmyna Tomcona




3aKoH COXpaHCHHA DHEPTHUH B UACAIIBHOM KoJieOaTeIbHOM KOHTYpC

BBIHy)KIICHHBIe MeXaHHYecKHe KojeOanus. Pe3onanc. Pe3onancHas KpHuBasd.

>17 BrIHyX1eHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUSI.
5.1.8 [TepemennsbIii Tok. CUHYCOUATBHBIN TEPEMEHHBIN TOK.
519 MOoOIIHOCTh NMEPEMEHHOIO TOKA. AMIUINTYIHOE M JAECUCTBYIOLIEE 3HAUEHUE
o CHJIBI TOKA ¥ HAIIPSOKEHUSI
Tpancdopmarop. IlpousBoxacTBo, mepenaya M MOTpPeOIEHUE SIEKTPUUECKON
5.1.10 SHEPruy. DKOJOTUYECKUE PUCKU NP NIPOU3BOICTBE JIEKTPUUECKON DHEPIUU.
KynbTypa ncrosib30BaHus AIEKTPOIHEPTUN B TOBCEIHEBHOM JKU3HU
5111 TexHuueckue ycTpolcTBa: ceiicMorpad, >IEKTPUYECKUH 3BOHOK, JUHHUU
B sJeKTponepeaay
[Ipaktuyeckue pabothl. MccnenoBaHue 3aBHCHMOCTH IEPHOJA  MalbIX
5110 KoJIeOaHUH Tpy3a HAa HUTU OT JUIMHBI HUTU W Macchl rpysa. MccienoBaHue
o IIEPEMEHHOI0 TOKa B LIEMHU U3 MOCIIEI0BATEIBHO COEIMHEHHBIX KOHIEHCATOPa,
KaTyIIKH U PE3UCTOpa
5.2 MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI
591 MexaHuueckue BOJHBI, ycloBus pacnpoctpaHenus. Ilepuon. Ckopocth
B pacnpocTpaHEHHs U JUIMHA BOJIHBI. [lonepeunslie U NpoA0IbHbIE BOJIHEI
522 WNuTepdepenius u nudpakius MEXaHHIECKUX BOJIH
523 3Byk. CkopocTb 3ByKa. I pomkocTh 3ByKa. Beicota Tona. TemOp 3Byka
DONEeKTPOMarHUTHbHIE BOJIHBL. Y CJOBHSI M3IY4YEHMs 3JIEKTPOMAarHUTHBIX BOJIH.
524 B3anmuass opuenTtanus BekTopoB E, B M 0 B 3J€KTpOMAarHUTHOM BOJIHE B
BaKyyMe
5.2.5 CBolicTBa  JIGKTPOMAarHUTHBIX  BOJIH:  OTPaXCHHME,  IPEJIOMIICHUE,




nonsipuzanus, audpaxius, uatepdepenius. CKOpOCTb AIEKTPOMATHUTHBIX

BOJIH
596 [IIkanma 2EeKTPOMAarHUTHBIX BOJIH. [IpMMeHEHME 3JEKTPOMAarHUTHBIX BOJH B
o TEXHUKE U OBITY
597 [TpuHIMIBI paguoCcBA3M U TeneBuIeHUs. Pannonokanus. DIeKTpOMarHUTHOE
o 3arps3HEHUE OKpYXKarollel cpeibl
TexHu4yeckue ycTpoicTBa: My3bIKaJIbHbIE WHCTPYMEHTHI, YJIbTPa3BYKOBas
528 JUAarHOCTHKa B TEXHMKE M MEAMIMHE, pajap, paguoNpUEMHHK, TEIEBHU30p,
anTeHHa, tenedon, CBU-neup
53 OIITUKA
5.3.1 [IpssMonuHeitHOE pacpoCTpaHEHUE CBETA B OJHOPOIHOM cpexe. Jlyu cBera
539 Otpaxenue cBeTa. 3aKOHbI OTpakeHHs cBeTa. llocTpoeHue n300paKeHHil B
o IIOCKOM 3€PKaJle
533 [Ipenomienne cBeta. 3akOHBI TMPETOMIICHUS CBeTa. AOCOJIIOTHBIA IOKa3aTelb
o TIpeIOMICHHS
534 [lonmHoe BHyTpeHHee oTpaxeHue. IIpenenbHBIA yroa IOJHOTO BHYTPEHHETO
o OTpaKEHUS
535 JHucnepcus cseta. CioxxHbIi cocTaB Oenoro ceera. Liset
Cobuparomue u paccenBaronue TUH3bl. ToHKast TuH3a. POKYCHOE pacCTOsIHHE
536 W ONTHYecKas cwia TOHKOM JmH3blL. [locTpoeHne w300pakeHUd B
o coOuparomux U pacceuBarolux JuH3ax. @dopmyna TOHKOM JIMH3BL
VBenuueHue, JapaeMoe JIMH30M
5.3.7 [Ipenenbl IpUMEHMMOCTH T€OMETPUYECKON ONITUKH
53.8 Wntepdepennmst cBera. KorepeHTHbIE HCTOYHUKU. YCIIOBHS HAOJIOJCHUS




MaKkCUMyMOB U MHHMMYMOB B HHTEP(QEpPEHIIMOHHON KapTUHE OT JABYX
cuH(pa3HbIX KOT€PEHTHBIX HCTOUHUKOB

Hudpakius cera. JludpakumoHHas pemérka. YciaoBue HaOMIOIEHUS

539 [JIaBHBIX MAakKCMMYMOB IIpM MAaJCHMM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPAKIMOHHYIO PEIIETKY
5.3.10 [Tomstpu3arus cBera
TexHuueckue yCTpOHCTBAa: OYKH, Jyma, (QoToanmapaT, NPOEKIMOHHBIH
5.3.11 ammapar, MHKpPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, IU(PaKIMOHHAS
peLETKA, TOISPOUL
5312 [TpakTuueckue paboTsl. M3mepenue nokaszarens npenomieHus. McenenoBanue
CBOMCTB M300paxkeHnit B InH3ax. HaOmronenue qucnepcuu cBeta
BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH
I'panunel npUMEHMMOCTH Kilaccuueckod MexaHukd. lloctynatel Teopumn
6.1 OTHOCHUTEJILHOCTHA: WHBAapUAaHTHOCTb MOJIYJIsI CKOPOCTH CBETa B BaKyyMe,
IIPUHLIUAI OTHOCUTEJIBHOCTH DWHINTEIHA
6 62 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAaLICHHUE
JUIAHBI
6.3 DHeprust U UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBs13b Macchl C PHEPTUEH U UMITYJIIHCOM CBOOOTHON YaCTUIBI. DHEPTHUS MOKOS
CBOOOTHON 4aCTHIIbI
7 KBAHTOBA ®U3UKA
7.1 SJIEMEHTbI KBAHTOBOM OITTUKU
7.1.1 ®otonsl. Dopmyna [Tnanka cBs3u sHEprun HOTOHA C €r0 YACTOTOU. DHEPrus

¥ UMITYJIbC ()OTOHA




OtkpoiTie U uccinenoBanue Goroaddexra. Onbitel A.I'. CroneToBa. 3aKoHbBI

7.1.2
dotorpdekra
713 VYpaBHenne OiHmTeiiHa g Qotoaddexra. «KpacHas — rpaHHIa
o dorosddexra
7.1.4 Hasnenue cBeta. OnbiTel [1.H. JIeOenena
7.1.5 XHUMHUYECKOE IEUCTBUE CBETA
716 TexHuueckue ycrpoiicTBa: (oTtoaneMeHTt, (GoToAaTUMK, CONHEUHas OaTapes,
o CBETOJINOJ
CTPOEHUE ATOMA
791 Monens atoma Tomcona. OnbiThl Pesepdopaa mo ucciegoBaHuO CTPOSHHS
- atoma. [manerapHas Mmozens aToMa
[Mocrynater bopa. M3nydenue u noriomienne GOTOHOB MPH MEPEXOJIe aTOMa ¢
7.2.2 OJIHOTO YpOBHSI HSHEpruM Ha Apyroil. Buasl cnekrtpoB. CnekTp ypoBHeEH
SHEPTUU aToMa BOAOPOa
7.2 793 Bonnoseie cBoiictBa yactuil. Bonubl ne bpoiins. KopnyckynsipHO-BOIHOBOM
o nyanu3m. Judpaxiyst 271eKTpOHOB Ha KpHCTaJIax
794 CrioHTaHHOE U BBIHYXKIEHHOE H3JyuyeHHUE. YCTPOMCTBO W MPHUHLMII PabOTHI
o nasepa
795 TexHudyeckue yCTpOWCTBA: CIEKTPAJIbHBIM aHaiu3 (CHEKTPOCKOI), Jiasep,
o KBAaHTOBBIN KOMIBIOTED
7.2.6 [TpaxTrueckue padotsl. HabmoneHue auHeiuaToro crnekrpa
7.3 ATOMHOE AJ1PO
7.3.1 MeTtob! HaOIOIEHUS M PErHCTPaIMK 3JIEMEHTAPHBIX YaCTHII




OtkpseiTue paauoaktuBHocTU. OmnbIThl Pesepdopra mo ompeneneHuo coctaBa

7.3.2 pajgroakTUBHOTO wm3inydeHus. CBoiicTBa anbda-, Oera-, TraMMma-u3IydeHUs.
BnusiHue paguoakTUBHOCTH Ha JKUBbIE OPTaHU3MBbI

733 OTtkpeiTHe TpoTOoHa U HeWTpoHa. Hykinonuas mozens sapa [eiizenGepra —
o WBanenko. 3apsa sapa. MaccoBoe uncio aapa. M3oromnsl

734 Anbda-pacniaz. DJEKTPOHHBIH M TO3UTPOHHBIM Oera-pacmaa. ['amma-
o U3JIy4eHHE. 3aKOH PaJMOaKTUBHOTO pacnaaa

7.3.5 DHeprust CBSI3M HYKJIOHOB B siipe. SnepHbie cuibl. Jleekt macchl saapa

7.3.6 Snepuble peakuuu. JleneHue u CUHTE3 sAep

737 SAnepusiii peakrop. TepmosiaepHbiii cuHTe3. [IpoOnemMbl W TEPCIEKTHBBI
o AJIEPHON SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIAEPHON SHEPTETUKU

7338 OnemeHTapHbple  4yacTtuupl. OTKpbITHE  NO3UTpoHA. DyHIaMEHTaJIbHBIE
o B3aMMOJEHCTBUS

739 TexHuyeckue yCTpoOWCTBa: JTO3UMETP, Kamepa BuibcoHa, AlepHBIA pEaKkTop,
o atoMHas 6omba

73.10 [Ipaktuyeckue pabotsl. MccrnemoBaHue TpPeKOB dYacTHIl (MO0 TOTOBBIM
o dororpadusim)

OJIEMEHTBI ACTPOOU3NKU
21 Bun 3Bé3gHoro HeOa. Co3Be3nusi, sipkue 3BE3IBI, TUIAHETHI, WX BUANMOE
JBIKEHHE
22 Conneuynas cucrema. [lmaneTrsl 3eMHONM rpynnbl. [lmaHETHI-TUraHTBI M UX
' CIyTHUKH, KapJIMKOBbIE Tu1aHeThl. Masble Tena CoHEeYHON CUCTEMBbI

83 Comnnue, ¢potocdepa u atmochepa. CoHeuHAss AKTUBHOCTh
8.4 Hcrounuk sHeprun ConHIa U 3BE3]T




3Bé3,I[BI, HNX OCHOBHBIC XapaKTCPUCTHUKH: MacCa, CBETUMOCTb, paguyc,
85 TeMIIEpaTypa, HWX B3aUMOCBS3b. I[I/Ial"paMMa ((CHeKTpaJIBHBIﬁ KilacC —
CBCTHUMOCTD». 3Bé3I[BI TJIaBHOM OCJICAOBATCIIbHOCTH. 3aBHCUMOCTb «Macca —

CBETUMOCTDY JJIS1 3BE3]] IJIaBHOU nocCJICA0OBATCIIBHOCTH

2.6 Buytpennee  crpoenme  3B€3n1.  COBpPEMEHHBIE  NPEICTABIECHUS O
' NPOUCXOXKIEHNU U 3BosIroLMH CoJIHIA U 3BE3]1. DTarnbl )KU3HU 3BE3]

Mineunsii [lyte — nHama [amaktuka. CrnupanbHas cTpykrypa [amaktukwu,
8.7 pacupeneneHue 3BE37, raza u nbUid. Ilonmoxenue u nmxenue ConHua B
["anaktuke. [Tnockas u chepuueckas nmoacuctemsl ["anakTuku

23 Tunel ramaktuk. Panguorasaktuku M KBaszapbel. UEpHBIE HBIPHI B sIpax

TaJIaKTHUK

Bcenennas. Pacmupenue Beenennoil. 3akon Xa00ia. Pa3Oeranue ramakTHk.
8.9 Bospact u pagnyc Beenennon, Teopus bonpmoro B3psiBa. Monens «ropsyen
Bcenennoi». PennkroBoe nsinydeHue

2.10 MacmirabHass  cTpyktypa Bceenennoil.  Meraranaktuka. Hepeménnbie

po0JIeMbI ACTPOHOMHH
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