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NNOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢usuke 6a30BOro ypoBHSI Ha ypOBHE CpeHero odiero odpasoBanusi pazpaboraHa Ha
OCHOBE II0JIO)KEHUH M TpeOOBaHMH K pe3yibTaTaM OCBOEHHMsS OCHOBHOW 0Opa30BaTENIbHOW HPOTrpaMMBI,
npeacraBieHHbix B @I'OC COO, a Takxke ¢ yuérom (denepanbHO pabodeil mporpamMmbl BOCIUTAHUS H
KOHIIEIINH MpernogaBanus yaeOHoro mpenMera «Pu3nka» B 00pa3oBaTeNbHBIX OpraHu3ausx Poccuiickoi
Deneparun, peaan3yonnX OCHOBHbIE 00pa30BaTEIbHbBIE TPOTPAMMBI.

Copneprkanue nporpaMmsl 110 (pU3UKE HANpaBIeHO HAa (POPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI
mupa obyqaromuxcsa 10—11 kiaccoB npu oOyueHuH ux (usuke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesITeIbHOCTHOTO moxaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm @OI'OC COO «k
IUIAHUPYEMBbIM JINYHOCTHBIM, TPEIMETHBIM M METalpeIMETHBIM pe3yjibTaTaM OOy4YeHHs, a TaKxKe
YUUTBIBAET HEOOXOAUMOCTh peau3ali MEXIPEIMETHBIX CBA3eH (U3MKU C €CTECTBEHHO-HAyYHBIMHU
y4eOHbIMU IpeaMeTaMu. B Hell ompenesnstoTcsi OCHOBHBIE €M M3ydeHHUs (U3MKU HAa YPOBHE CPEIHEro
o0rmiero o0pa3oBaHusl, IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHHUS Kypca (PM3UKH: JINYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYAET:

e [UIaHUPYEMbIE pE3yJbTaTbl OCBOEHHS Kypca (QU3MKU Ha 0a30BOM YpOBHE, B TOM YHCIE

IpPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e conepxanue yuyeOHoro nmpeamera «Pu3nkay mo rogam o0ydeHwHs..

dusmka Kak Hayka o Haubosiee OOLIMX 3aKOHAX MPUPO/bI, BBICTYIAs B Ka4eCTBE Y4eOHOIo mpeamera
B ILIKOJIE, BHOCUT CYIIECTBEHHbII BKJIaJ B CHCTEeMY 3HaHMHA 00 okpyxatomem mupe. LkonbHbI Kypc
Gu3MKN — CUCTEMOOOPA3yIOMIMH JIJIsl €CTECTBEHHO-HAYYHbBIX YUYE€OHBIX IPEIMETOB, TOCKOJIBKY (PU3HUECKHE
3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJIICHUM, U3y4aeMbIX XUMUEH, Ononoruei, puznueckon reorpadueit
U actpoHoMueill. Mcrnonb3oBaHue U akTUBHOE NMPUMEHEHUE (PU3MUECKUX 3HAHWM ONpenenseT XapakTep U
pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTMH B cdepe IHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOyYEHHS
HOBBIX MaTE€pHaJIOB C 3aJaHHBIMU CBOMCTBaMHM M JApyrux. M3yuenue ¢u3MKu BHOCUT OCHOBHOM BKIJAJ B
(dopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa o0y4aroumxcs, B GopMupoBaHUEe YMEHUN IPUMEHATh
HaYYHBII METOJ] MO3HAHUS ITPH BHIMOJIHEHUH UMHU YY€OHBIX UCCIICIOBAHUM.

B ocHoBy kypca (pu3MkH 17151 YPOBHS CpeAHEro oO0LIero o0pa3oBaHMs MOJIOKEH PsJl UAEH, KOTOpbIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 OCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEHl KypC SIBISIETCS JIOTMUECKH 3aBEPUIEHHBIM, OH COJEPKUT
MaTepHal U3 BCeX pa3ziesioB (PU3MKH, BKIIOYAET KaK BOIPOCH KJIACCUYECKOM, TaK U COBPEMEHHOW (PU3UKH.

Hoes cenepanuzayuu. B coOOTBeTCTBMM ¢ HeH MaTtepualn Kypca (U3MKHM OOBEIUHEH BOKPYT
dusnueckux Teopuil. Bexymum B kypce sBisercs GopMUpOBaHUE MPEICTABICHUNA O CTPYKTYPHBIX YPOBHAX
MaTepuH, BEIIECTBE U TOJIE.

Hoes ecymanumapusayuu. E€ peanuzanus npeanosiaraeT UCIoIb30BaHHEe T'YMAaHUTAPHOTO MMOTEHIIHAA
¢u3nuecKoil HayKH, OCMBICIIEHHE CBS3M pa3BUTUS (U3MKH C pa3BUTHEM OOIECTBa, a TaKXkKe C
MHUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U KOJIOTHYECKUMU MPobdIeMamMHu.

Hoes npuxnaonou nanpaenennocmu. Kypc QU3MKHM MpenrnosaraeT 3HaKOMCTBO C HIMPOKUM KPYroM
TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUI U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuszayuu peamn3yercs MOCPEICTBOM BBEACHUS 3JEMEHTOB COACP)KaHUS, MOCBAIIEHHBIX
9KOJIOTUYECKUM IPOOJIEMaM COBPEMEHHOCTH, KOTOpPbIE CBSA3aHbl C PA3BUTHEM TEXHUKHM U TEXHOJOIHH, a
TaKxke 00CyXAeHUs poOIeM pallMOHAIBHOTO IPUPOIOTIONIB30BaHMSI U AKOJIOTMUECKON O€30IaCHOCTH.

Crep)KHEBBIMH 3JIEMEHTaMHU Kypca (U3UKHM Ha YpOBHE CPEIHEro OO0Iero oOpa3oBaHHUs SBIISIOTCS
¢u3nueckue Teopuu (HOpMHPOBAHUE MPEICTABICHUI O CTPYKTYpE NOCTPOCHUS (PU3MUECKON TEOpUH, POIH



(yHIAMEHTAIbHBIX 3aKOHOB W IPHUHLIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O NPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOPHIA, 1151 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHHUH U MPOLIECCOB).

CHCTEeMHO-TIEATETPHOCTHBI TIOJX0A B Kypce (H3UKM pealu3yeTcs IMpPEeXIe BCEro 3a CUér
OpraHu3alK SKCIEPUMEHTAIBbHON AedTenbHOCTH oOydaromuxcs. s 0a30Boro ypoBHs Kypca (QU3MKH —
9TO HUCIOJIb30BAaHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M Ja0OpaTOPHBIX PadoT,
KOTOpbIE B TporpaMMme 1o (us3nke oObeAWHEHBI B OOIIMI CIHMCOK YYEHHYECKHX MPAKTHYECKUX pPadoT.
Brienenne B yka3zaHHOM IiepedHe J1a0OpaTOpHBIX pPadOT, MPOBOJAMMBIX JUIS KOHTPOJS U OLEHKH,
OCYILECTBIISICTCSl yJaCTHUKaMU OOpa30BaTENILHOIO IpOLEecca MCXOAsS U3 OCOOEHHOCTEH IUIAHUPOBaHUS U
ocHaileHus: kaOuHera @u3uku. Ilpm sToM obOecreunBaeTcst oOBIAZeHHE OOYYAIOIUMUCS YMEHUSIMU
IPOBOJIUTh KOCBEHHBIC H3MEPEHUs, MCCIEIOBAaHUS 3aBUCHUMOCTEH (PU3MYECKMX BEIMYMH M IOCTAHOBKY
OTIBITOB TI0 POBEPKE NPEATIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHuE yaenseTcsl PEHICHUI0 PAacy€THBIX M KauyeCTBEHHbIX 3ajnad. Ilpu stom s
pacy€THBIX 3a/1a4 IPUOPUTETOM SIBJISIOTCS 3a/1a4M C SIBHO 3alaHHON (PM3UYECKOM MOJIEIIbIO, MO3BOJIAIONINE
NPUMEHSTH U3YYEeHHBIC 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zeiia Kypca, Tak U HHTETpUPYs 3HAHHA
U3 pa3HbIX pasznenoB. [l KadecTBEHHBIX 3aJad NPUOPUTETOM SBISIOTCS 3alaHUsl Ha OOBSICHEHHE
npoTeKaHus (GU3NYECKUX SBJICHUM U MPOLECCOB B OKpYXKarollell Ku3Hu, TpeOyromye Beioopa (Gpusnueckoi
MOJIEIIU /1715l CUTYalluH NIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmMu PI'OC COO k MaTepuanbHO-TEXHHYECKOMY OOECIICUCHHIO
y4eOHOTOo Tporecca 0a30BbIii ypoBeHb Kypca (M3UKH HA YPOBHE CPETHETO O0Iero o0pa3oBaHUS JOJDKEH
U3y4yaTbCs B YCJIOBUSX HPEIMETHOro KaOuHeTa (U3MKM WIM B YCJIOBUSX HHTEIPUPOBAHHOIO KaOuHETa
IPEIMETOB €CTECTBEHHO-HAYYHOr0 IIMKJIa. B kabuHeTe GU3UKU JOKHO ObITh HEOOXO0UMOE J1abopaTopHOe
000pyI0BaHUE ISl BHITIOJIHEHUS YKa3aHHBIX B MPOrpaMMe N0 (PHU3MKEe YYCHHUYECKHX MPAKTHYECKUX padoT U
JIEMOHCTPAIIMOHHOE 000PY/I0BaHHE.

JleMoHCTpanmoHHOe 000pyI0BaHHE (OPMHUPYETCS] B COOTBETCTBHM C TNPHUHLUIIOM MHHHUMAJIbHOM
JIOCTAaTOYHOCTH M 00ecreyuBaeT MOCTAaHOBKY IIEPEUUCIEHHBIX B NporpaMMme Mo (U3MKE KIIOUEBBIX
JEMOHCTpAIHA TSl KCCIIEIOBAHUS U3Y9aeMbIX SIBJICHUN U MPOIECCOB, IMIIMPHUECKUX U (YHTaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX MMPUMEHEHHA.

JlaGopaTtopHoe 0OOpyJOBaHME MJIi YUYEHHUYECKHX NPAaKTHYECKUX pPaboT Qopmupyercs B Buie
TEMAaTUYECKUX KOMIUJIEKTOB M oOOecreuuBaeTcs B pacuéTe OJHOTO KOMIUIEKTa Ha JABYX OOYYarolIuXcs.
TemaTudeckne KOMIUIEKTHI Ja0OpaTOPHOTO OOOpPYIOBaHHS JOJDKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUM aHAJIOTOBBIX U IU(PPOBBIX MPHUOOPOB, a TaK)KE KOMITBIOTEPHBIX W3MEPHUTEIBHBIX CHCTEM B
BUIe HU(PPOBBIX Ta0OPATOPHIA.

OCHOBHBIMH 1IENISIMU U3Y4YeHUsI GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCA:

e (opMupoBaHHE HUHTEpeca M CTPEMJICHUS OOYYaIOIMXCSd K HAYYHOMY H3YYECHUIO MPUPOIBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE NPEACTABICHUN O HAYYHOM METOJe MO3HaHMS U (OPMHPOBAHUE HMCCIIEIOBATEIHCKOTO
OTHOILIEHHSI K OKPY>KAIOLIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysibTaTa U3yuyeHHs] OCHOB CTPOEHHs MaTepuH U
(byHIaMEHTATEHBIX 3aKOHOB (DM3UKH;

e (opMupoBaHHE yMEHUIl OOBSACHATH SBJICHUS C MCIIOJIb30BAaHUEM (PU3NUYECKUX 3HAHUHA U HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMupoBaHHE NPEACTABICHUNH O pONIM (U3MKUA AT Pa3sBUTHS APYIHMX ECTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTUH.

JlocTikeHue 3TUX Lenel o0ecreunBaeTcs pelieHeM CIeIyIOMuUX 3a/1ad B IPOLecce U3yUeHUs Kypca
(¢u3uKN Ha yPOBHE CPEAHET0 O0IIEro 00pa3oBaHUs:



e [puOOpeTeHUEe CHCTEMBbl 3HaHUI 00 OOMHMX (HU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, HJIEKTPOIUHAMUKY, KBAHTOBYIO (DH3HKY U 3JICMEHTEHI
actpohu3ukw;

e (opMupOBaHHE YMEHHMH MPHUMEHATh TEOPETHYECKHE 3HAHHUA Uil OOBSICHEHHS (PU3MUECKUX
SIBJICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON )KU3HU;

® OCBOGHHE CIOCOOOB pEIICHHs PA3IUYHBIX 337ad C SBHO 33JaHHON (QHU3MYECKOi MOJEIbIo, 3a/1ad,
MOJPa3yMEBAIOIINX CAMOCTOSTEILHOE CO3/aHhe (HU3MYECKONW MOMAETH, aJeKBATHOW YCIOBUSAM
3ajauu,

e [OHMMaHHEe (U3NYECKUX OCHOB W TIPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB H
TEXHOJOTUYECKUX IPOLIECCOB, UX BIUSHHUS HA OKPYXKAIOILIYIO CPENY;

® OBJAQJCHHE METOAAMH CAMOCTOSATENBHOTO IUIAHHUPOBAHMS W  TPOBENEHUS  (PUBNIECKUX
JKCIIEPUMEHTOB, aHaJlW3a M HHTEPIpEeTalud WHPOPMAIMU, OIpPEICICHUS JIOCTOBEPHOCTH
HOJIYYEHHOTO Pe3yJIbTara;

® CO3JaHME YCIOBHH I Pa3BUTUS YMEHUH TIPOEKTHO-HCCIIEAOBATEIbCKOM, TBOPYECKOM
JIeATEIILHOCTH.

Ha m3yuenue ¢pusuku (0a30BBIi YpOBEHB) Ha YPOBHE CpeqHEro o0IIero oopazoBanus oTBOaAUTCS 136

yacoB: B 10 kiacce — 68 yacoB (2 4aca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEZIETIO).

[Ipennaraemslii B mporpaMme o (U3UKe repedeHb JabopaTopHBIX M MPAKTUYECKUX padoT sBIsSETCS

PEKOMEHIIOBAaHHBIM, YYHTENb JIEJIaeT BBIOOP MPOBEICHHS JIA0OPATOPHBIX pabOT M OMBITOB C Y4ETOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH 00yJarOIINXCS.

COJEPKAHUE OBYYEHUSA
10 KUIACC

Pa3znen 1. ®u3uka 1 MeTOABI HAYYHOI'0 IIO3HAHUS

®u3nka — HayKa o npupoje. Haydunsle MeToABI TO3HAHMS OKpYXKarolero Mupa. Posis skcriepuMenTa u
TEOPHH B IpOIIecce MO3HAHUS TPUPOJIbl. DKCIIEPUMEHT B (DU3UKE.

MogenupoBanue (uznyeckux sSBIEHUH M npoueccoB. Hayunele rumotessl. dusnueckue 3aKOHBI U
Teopuu. I'paHu1Ibl NPpUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IprHIIUIT COOTBETCTBUS.

Ponb u Mecto ¢pusuku B hopMHpOBaHHM COBPEMEHHOW HAyyHOW KapTHUHBI MHpa, B NMPaKTUYECKOU
JeATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

AHazorosble 1 IU(PPOBBIE U3MEPUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe nBmkeHue. OTHOCUTEIIBHOCTh MeXaHHYeCKoro naBmkeHusS. CucTeMa oOTcuéra.
Tpaexropus.

[Tepemernienue, CKOPOCTh (CpeaHsss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHaIbHOU
TOYKH, UX MPOEKLIUU Ha OCH CUCTEMBI KoOpAHHAT. CJI0XKEHUE EPEMEIICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpSIMOJNIMHEHHOE OBMKeHUue. ['pauku 3aBUCHMOCTH KOOpAMHAT,
CKOpPOCTH, YCKOPEHHUSI, IyTH U TIEPEMEILICHUSI MATEPUAIIbHON TOUYKH OT BPEMEHH.

CBobogHoe majieHne. Y CKopeHue CBOOOTHOTO TaACHHUS.



KpuBonuneriHoe nBuxeHue. [[BrkeHrWe MaTepHalbHOM TOYKH MO OKPYKHOCTH C TOCTOSIHHOM IO
MOJAYJIIO CKOPOCThIO. VYTJIOBas CKOpPOCTh, JUHEHHas ckopocTh. Ilepmox u wyactora oOpaiieHus.
LleHTpOCTpEMUTEIBHOE YCKOPEHHUE.

TexHuueckue yCTpONCTBA U IPAKTUYECKOE IPUMEHEHHE: CIUAOMETP, ABUKEHUE CHAPSAIOB, LIEITHbIE U
pPEMEHHBIE epeJavHn.

Llemoncmpayuu

Mogenb cucteMsl OTCUETA, UIUIFOCTPALMS KHUHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanre ABMXKEHUI C UCIOIB30BAHUEM MPOCTHIX MEXAaHHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpOoIeHHOro O] YTIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

W3yuenne HepaBHOMEPHOTO IBM>KEHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOIIEHUS MEXAY NYTSIMH, NPONMACHHBIMHM TEJIOM 3a ITOCJIEIOBATEIbHbIE PaBHBIE
IIPOMEKYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM JBUYKEHUHU C HAYAIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIAPUKA B BI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpuauun otHocuTensHocTH ["anunes. Ilepssiii 3akoH HeroToHa. MHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepnozunnu cui. Bropoii 3akon HeroTOHa 11 MatepranbHOM TOUKH.
Tpernii 3akoH HbIOTOHA [U1s1 MaTEpHAIIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuyeckas CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokos, ckoibxkeHnus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUS
CKOJIb)KeHUs1 U cuia TpeHus nokos. Kosdduuuent tpenus. Cuna cOnpoTHBIECHUS NPU JBHKEHUHU Tela B
JKUJKOCTH WM Tase.

[TocTynaTensHOE M BpallaTelIbHOE ABHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CUIIBI OTHOCHUTEIBLHO OCH BpalleHus. [1ineqo cumbl. Y ciaoBus paBHOBECUs TBEPAOTO TEIA.

TexHu4eckne ycTpOMCTBAa M MPAKTUYECKOE NMPUMEHEHHUE: MOMIIUITHUKY, JBUKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBnEeHNE NHEPLVH.

CpaBHEHME MacC B3aUMOJICCTBYIOIINX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CrnoxxeHue cuil.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT Ae(QOopMaliui.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM MOIBEME U MTAJICHUU.

CpaBHeHuE CUII TPEHUS NOKOsI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecUs TBEPAOTro Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenune aBuxeHus Opycka 1mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B TPY>KUHE U PE3UHOBOM 00paslie, OT HX
nedopManuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUS.



Tema 3. 3aKkoHbl COXpaHeHUs 6 MEXAHUKE

Hmnynbc MaTepuanbHOM TOUYKH (TeNa), CUCTEMbl MaTEpHAIbHBIX To4YeK. IMIybC cuibl U U3MEHEHME
UMITyJIbCa Tejla. 3aKOH COXpaHEHUs UMIyjbca. PeakTuBHOE ABM)KEHUE.

Pabora criisl. MOIIHOCTE CHIIBI.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 M3MEHEHNH KHHETUUYECKON YHEPTUU.

[TorennmanbHas osHeprusi. IloTeHnmanbHas dSHeprusi ynpyro AeGOpMUPOBAHHOM —IPYKUHBI.
[orennmaneHast SHEPTHs TENIa BOIU3U MTOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUMANIbHbIE CUJbl. CBs3b paObOThl HENMOTEHUHUAIBHBIX CHJI C WU3MEHEHHEM
MEXAHUYECKOM YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOM dHEPIUu.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpONCTBA M IIPAKTHUYECKOE IPUMEHEHME: BOLOMET, KONEP, MPYKUHHBIM IUCTOJIET,
JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[Tepexoa moTeHMATBHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne abCOIIOTHO HEYIIPYToro yAapa ¢ MOMOILBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHJIBI C M3MEHEHHEM MEXAaHMYECKOM SHEpruM Tejaa Ha IpuUMepe
PacTsKEHUSI PE3UHOBOIO XKIyTa.

Paznen 3. MoJsiekyasipuast pu3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIO)KEHHUSI MOJIEKYISPHO-KMHETHUECKOW TEOpUHM U UX OIBITHOE OOOCHOBaHHE.
BpoynoBckoe nBuxenue. Juddysus. Xapakrep IBUKEHUS U B3aUMOJEHCTBUS YacTul] BemecTsa. Mojaenu
CTPOEHHS ra30B, KUJIKOCTEH M TBEPABIX TEJ U OOBSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE ATHX MOJEINEH.
Macca u pazmepsl Mosekyi. Konnuecto BemectBa. [loctosnnas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [lkana temneparyp Llenbcus.

Monens uneansHoro raza. OCHOBHOE ypaBHEHUE MOJEKYJIIPHO-KUHETHUECKON TEOPUM HICAIBHOTO
raza. AOGCOIIOTHas TeMmIieparypa Kak Mepa CpeJHel KMHETHYEeCKOH 3HEepruu TEIIOBOTO JBM)KEHUS YaCTHIL
raza. [llxana temneparyp KensBrHa. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Knanenpona. 3akoH
Hanbrona. M3omporeccsl B HA€albHOM Ta3e € IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
IpeCTaBICHNE U30IIPOLIECCOB: M30TEPMA, U30X0pa, H300apa.

TexHuUeckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBaIOIINE JUCKPETHOE CTpOEHHE BellecTBa, ¢oTtorpaduu MOJEKYJl OpPraHUYEeCcKUX
COCIMHECHUI.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mopenb GpOyHOBCKOTO JTBUYKEHUS.

Mognens onbita llTepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Monens, WIUTIOCTpUPYIOLIAs IPUPOLY JaBJIEHUS ra3a Ha CTEHKH COoCyaa.

OneITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenne Macchl BO3AyXa B KIACCHOW KOMHATE Ha OCHOBE H3MEpPEHH 00BhEMa KOMHATHI,
JABJICHUS] U TEMIIEPATyphl BO3/lyXa B HEM.



HccnenoBanne 3aBUCMMOCTH MEXKy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMoanHaMuueckasi cucreMa. BHYTpeHHssl dHeprus TEPMOJAMHAMUYECKOM CUCTEMBI M CIOCOOBI €€
u3MeHeHus. KonnuecTBo TemnoTsl U pabora. BHyTpeHHsIsI SHEpIrys 0JJHOATOMHOI'O MJI€aJIbHOrO Tra3a. Buel
TEIUIONEPEaui: TEIUIONPOBONHOCTb, KOHBEKLMsA, W3JIY4YCHHE. YJIelbHAas TEIUIOEMKOCTh BELIECTBA.
KonunuecTBo TennoTel npu Temionepeaaye.

[Tonsitue 06 ammabatHOM mporecce. [lepBriii 3ak0oH TepMoaMHAMUKU. [IpuMeHeHne mepBoro 3akoHa
TEpPMOJIMHAMMKH K n3onpoueccam. I'paguueckas uuTeprnperanus padboTsl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMocTh NpoLeccoB B IPUPOJE.

TeruioBele MamnHbl. [IpuHIUIBEL KelicTBUA TEMIOBBIX MalIMH. [IpeoOpa3zoBaHMs SHEPIUM B TEIJIOBBIX
mamuHax. Kos¢¢unuent monesnoro neiictBus temmoBoi mammubl. L{ukn KaprHo u ero xkoadduument
HOJIE3HOTO AEUCTBUS. DKOIOIHYECKHE TPOOIEMbI TEIII0IHEPT €TUKH.

TexHuueckue ycTpoicTBa U MPaKTUUECKOE IPUMEHEHHE: ABUraTelb BHYTPEHHETO CropaHusi, ObITOBON
XOJIOIMJIBHUK, KOHJTUIIUOHED.

Jlemoncmpayuu

V3MeHeHHe BHYTpEHHEH SHEpruu Tejia IpU COBEPUICHUU pabOThI: BBUIET NMPOOKU U3 OYTBUIKH O]
JIeMCTBUEM CKAaTOTo BO3/lyXa, HarpeBaHue 3pupa B JaTyHHOH TpyOKe MyTEM TpeHUs (BUICOAESMOHCTpALIUs).

N3menenne BHyTpEeHHEH 2HEpruu (TeMIEpaTyphbl) Teja Mpy TeIIonepeaayde.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsi BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUraTesl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus ¢ewjecmea. Pazogvie nepexoost

[TapooOpa3zoBanue u KoHneHcauus. Mcmapenne u xuneHue. AOCOMIOTHasE M OTHOCHTENbHas
BJIQKHOCTh Bo3ayxa. HacblmeHnHbli map. Y aenpHas TemioTa napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYpPhI
KUIIEHUS OT JaBJIECHMUS.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONUSI CBOMCTB KpucCTauioB. JKumakue

kpuctaisl. CoBpeMeHHble MaTepuaibl. [lnaBneHue u KpucTamau3anus. YIenbHas TEIUIOTa IJIaBICHHUS.
Cybnumarusi.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHUuyeckue ycTpoicTBa M NMPAKTUUYECKOE MPUMEHEHHUE: TMTPOMETP U TICUXPOMETP, KaJIOPHUMETD,
TEXHOJIOTMH MOJTYyYEHUs COBPEMEHHBIX MaTepUaIoB, B TOM YMCJIE HAHOMATEPUATIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue npu moHMKEHHOM JTaBJICHUH.

CriocoObI U3MepeHHst BIaKHOCTH.

Habnronenre HarpeBaHus U MIABJICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

M3MepeHne OTHOCUTENBHOMN BIaKHOCTH BO3IyXa.

Pa3nen 4. DaekTpoanHaMuka
Tema 1. Dnexmpocmamuka

ONeKTpu3anusa Tel. OJeKTpudeckuil 3apsia. JlBa Buaa siekTpuueckux 3apsgoB. [IpoBoaHuKH,
JUAJIEKTPUKU U TTOIYIPOBOJIHUKH. 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOTO 3apsia.



B3aumoneiicteue 3apsinoB. 3akoH Kynona. ToueuHbIl 3JIEKTPUYECKUN 3apsll. DJIEKTPUUECKOE TMOJIE.
HanpsbxkéHHocTh  dnektpuueckoro mnoiid. lIpyHOMD cyneprno3uuuu  3IeKTpUYeCKUX mosei. JIuHumn
HANPsHKEHHOCTH AIEKTPUYECKOTO TTOJIS.

PaGota cun snextpocratnueckoro nois. Ilorennuan. Pasnocte mnortenuumanos. IlpoBonnuku u
JUDJIEKTPUKHU B MJIEKTPOCTATUYECKOM IT0JIe. JIMaIeKTpryecKas IpOHULAEMOCTb.

OnextpoéMkocTs. KoHaeHcaTop. D1eKTpOEMKOCTh MJIOCKOTO0 KOHAEHCATOpa. DHEPIUs 3apsyKEHHOTO
KOH/JIEHCATOopa.

TexHuueckue  ycTpoWcTBa M NPAKTHYECKOE  IPUMEHEHHE:  JJIEKTPOCKON,  DJIEKTPOMETD,
JIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOp, KONMPOBAIbHBIM ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpOICTBO M IPUHLIUII IEUCTBUSA AIEKTPOMETPA.

B3anmoaeincTBue HadIeKTPU30BAHHbIX TEl.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATUUYECKOM IIOJIE.

DNeKTpOoCTaTUYECKasl 3allUTa.

JIMdIIEKTPUKN B JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAAM IUIACTHH, PACCTOSHUSA MEXIY
HUMU U TUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit moxk. Toku 6 pa3iuunvix cpeoax

ONEKTPUYECKUH TOK. YCIOBHS CYIIECTBOBAHHUS IJIEKTPUUYECKOrO TOKA. McTounukn Toka. Cuia Toka.
ITocTOSIHHBIN TOK.

Hamnpsokenue. 3akon Oma /17151 ydacTka LETH.

ONEeKTpUYECKOe CONMpOTHUBIIEHUE. YIeIbHOE CONpOTHBIEHUE BeulecTBa. [locnenoBarenbHoe,
NapajuleIbHOE, CMEIIAHHOE COEIMHEHNE TPOBOAHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MoOmHOCTb 3EKTPUIECKOTO TOKA.

DONEeKTPOABMKYIIasl CUjla U BHYTPEHHEE CONPOTUBJIEHHE MCTOYHMKA TOKa. 3akoH OMa s MOJHOU
(3aMKHYTO¥) nekTpruueckoi rernu. KopoTkoe 3aMbIkaHue.

ONEKTpOHHAs TPOBOJUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTH COINPOTUBIEHUS METANIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBeHHAass U MPUMECHas MPOBOJKMMOCTH MOJYNPOBOJHUKOB. CBoiicTBa pP-—n-
nepexona. [loxynpoBogHUKOBEIE TPUOOPHI.

ONEKTpUYECKU TOK B PAacTBOPax M pacilaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHUYECKAS AUCCOLMALMS.
DIIEKTPOJIH3.

DIIEKTpUYECKUH TOK B ra3ax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psa. Monnus. [lna3ma.

TexHnueckue ycTpolcTBa M IPAKTUYECKOE IPUMEHEHHUE: aMIEPMETp, BOJBTMETpP, pPEOCTaT,
UCTOYHUKHA TOKA, OJIJIEKTPOHArpeBaTEeNbHbIC MPHOOPBI, AIIEKTPOOCBETUTEIbHBIE TNPUOOPHI, TEPMOMETP
COIIPOTHBIJIEHUS, BAaKyyMHBI JMOJ, TEPMHUCTOPbl M (POTOPE3UCTOPBI, IOJYNPOBOJAHUKOBBIA THOI,
raJIbBaHMKa.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HaIIPSHKEHUS.



3aBUCUMOCTh CONPOTUBJIECHUS IMJIMHAPHUUECKUX NPOBOJHHKOB OT JJIMHBI, IJIOMIAJU IONEPEUHOrO
CeUeHHsI ¥ MaTepHaa.

CMmernanHoe COeIMHEHUE MTPOBOIHUKOB.

[Tpsamoe u3MmepeHue 3IeKTPOABHKYLIeH cuiibl. KopoTkoe 3aMblkaHue rajJbBaHHUUECKOrO 3JIEMEHTa U
OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTh COIPOTUBIICHUS METAJUIOB OT TEMIIEPaTyphI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa U IPOBOJIUMOCTb BO3yXa.

ORHOCTOPOHHSISI IPOBOIUMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOTO COSAUHEHHS PE3UCTOPOB.

W3mepenue 31eKTpoIBIKYILEH CHUIIbl HCTOUHUKA TOKA M €0 BHYTPEHHET0 CONPOTUBIICHHUS.

HaGnronenue snexrposnusa.

MesxknpeamMeTHbIe CBSI3H

Wzyuenne xkypca pusuku 6a30Boro ypoBHs B 10 Kiracce oCyIIeCTBIISCTCS ¢ yU4ETOM COJEPIKATEIBHBIX
MEXITPEIMETHBIX CBsI3€l ¢ KypcaMHi MaTeMaTUKU, OMOJIOTUH, XMMUH, Ireorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie noHamus, CBSI3aHHbIE C H3YYEHHEM METOJIOB HAyYHOTO IIO3HAHHUA: SIBJICHHUE,
Hay4HbIH (akT, rumnoresa, (Qu3nyeckas BeIMYUHA, 3aKOH, TEOpHs, HAONIOJCHHE, OSKCIIEPUMEHT,
MOJIEIIMPOBAHKE, MOJIEIb, H3MEPEHHE.

Mamemamuxa: pelieHHE CUCTEMbl ypaBHEHUH, JMHEHHass (yHKuus, napabona, rumepOoina, HMX
rpaduKd U CBOMCTBA, TPUTOHOMETPHUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKITUH HA OCH KOOPJMHAT, CJIOKEHHUE BEKTOPOB.

buonocus: MexaHuueckoe NBHKEHHE B KMBOW Mpuponae, AUPQy3Hs, 0CMOC, TEINIOOOMEH >KMBBIX
OpPraHu3MOB (BUBI TEIUIONEPEAAYH, TEIJIOBOE PABHOBECHUE), HIIEKTPUUYECKHE SBJICHUS B )KUBOI MPUPOIE.

Xumus: TUCKPETHOE CTPOCHME BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA, MOJISIpHas
Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TeJ, JKUIKOCTEH M Ta30B, JJEKTPUYECKHE CBOWCTBA METAJIIOB,
ANEKTPOIUTUYECKAS JUCCOIMAIINS, TAIbBAHUKA.

l'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHHM C MCIOJIb30BAaHUEM MEXaHM3MOB, YUET TPEHHUS B TEXHHKE,
NOIIAITHIKY, WCIOJIh30BaHUE 3aKOHA COXPAHEHHWs HMMITYyJIbCa B TEXHHUKE (pakeTa, BOJOMET M JpPYTHUE),
JIBUTATENIb BHYTPEHHETO CTOpPaHMs, MapoBasi TypOWHA, OBITOBOW XOJOAMIBHHUK, KOHAUIIMOHEDP, TEXHOJIOTHH
NOJYYEeHUs] COBPEMEHHBIX MaTepuajgoB, B TOM 4HCI€ HaHOMAaTepHalioB, M HAHOTEXHOJIOTHH,
JJIEKTpOCTaTUYeCKas  3alluTa, 3a3eMJICHHE  DJIEKTPONpPUOOPOB,  KCEPOKC, CTPYHHBIH  NpUHTED,
AJIEKTPOHATPEBATEIbHBIE TPHOOPHI, HIIEKTPOOCBETHTEIbHBIE TPHOOPHI, TATbBAHUKA.

11 KJIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUSA

[TocrossHHbIE MarHuThl. B3auMonelcTBUE TNOCTOSIHHBIX MAarHuToB. MarHuTHoe Tojne. Bektop
MarHUTHOM WHAYKUMHU. [IpyHUMN Cynepno3suuuu MarHUTHBIX IOJ€d. JIMHUM MAarHUTHOM WHIYKLHH.
Kaptuna nuHuil MarHuTHOM MHAYKIMH MOJISI TOCTOSIHHBIX MAarHUTOB.

MaruutHoe mnojie MpoBOJAHUKA ¢ TOKOM. KapTuHa JMHUN WMHIYKIMU MAarHUTHOTO TOJS JJIMHHOTO
MpsSMOTO MPOBOJHUKA W 3aMKHYTOIO KOJIBIIEBOTO MPOBOJHUKA, KATYyIIKU € TOKOM. OmbIT Opctena.
B3anmopencTsrue NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.



Cuna Jlopenua, e€ Momyib W HampabiieHHE. JIBU)KEHHE 3apsyKEHHOM 4YacTUIBl B OJHOPOJIHOM
MarHuTHOM moJje. PaGora cwibl Jlopenna.

SIBieHME IEKTPOMAarHUTHON MHAYKUUU. II0TOK BEKTOpa MarHUTHONW MHAYKLUHU. DJIEKTPOABUKYIIAs
cuia UHAYKIMH. 3aKOH 3JI€KTPOMarHuTHOM MHAyKuun Papanes.

BuxpeBoe anekTpuueckoe mojie. DJIEKTPOABUKYILAsA CHJIa UHAYKIHH B IPOBOJHUKE, IBHXKYLIEMCS
NOCTYNATEIbHO B OAHOPOJHOM MarHMUTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTG. fIBI€HHE CAMOMHIYKLIMH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

OHeprusi MarHUTHOT'O MOJIsl KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoicTBa U NPAKTHUECKOE NMPUMEHEHUE: IOCTOSHHbIE MarHUThI, 3JEKTPOMArHMTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YAaCTUL, MHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I10JIEM.

JIuHUY MHOYKIMYA MarHUTHOTO TOJIA.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

HericrBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTPOMarHuTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCHUMOCTBD 3JIEKTPOJIBHKYIIEH CHIIBI UHIYKIIMH OT CKOPOCTH M3MEHEHUSI MarHUTHOTO TIOTOKA.

SIBrieHNE CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3y4eHre MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOIEOAHUSA

Konebarenbnast cucrema. CBOOOgHBIE MexaHWYECKHE KojeOaHus. [apMoHHMUYeckue KoyeOaHuUs.
[lepuon, ywacrorta, amrmautyna u (asza koneOaHui. [IpykuHHBIA MasTHUK. MaTeMaTHYECKUN MasTHUK.
YpaBHeHHe rapMOHHYeCKHX KoneOanuii. [IpeBpaiiieHne sHeprun Mpu rapMOHUYECKUX KOICOaHUSX.

Konebartenbupiit koHTYp. CBOOOMHBIE ANEKTPOMArHUTHBIC KOJICOAHHs B HICATHHOM KOJIEOATeThHOM
KOHType. AHAJIOTHS MEXKIYy MEXaHHYECKHMU M JJICKTPOMarHUTHBIMHU KojeOanusmu. ®opmyna Tomcona.
3aK0H COXpaHEHUs YHEPTUU B UJI€aTLHOM KOJIEOaTeThHOM KOHTYpE.

[IpencraBieHne o 3aTyXawIUX KoleOaHUsX. BrIHYXIeHHBIE MeXaHWYecKue Konebanus. PesoHaHc.
BreinyKIeHHBIE 2IEKTPOMAarHUTHBIC KOJIeOaHUsI.

Ilepemennbii  TOk. CHHYCOMIAIBHBIM IEPEMEHHBII TOK. MONIHOCT MEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JEHCTBYIOIEE 3HAUCHNUE CUJTBI TOKA M HATPSDKCHUS.

Tpanchopmarop. [IpousBocTBO, Mepeaada U MOTPEOICHUE AIEKTPUISCKON SHEPTUU. DKOJIOTHIECKIE
PUCKH TIpH MPOU3BOJACTBE 3JEKTPO3HEpruu. KynbTypa HMCMNONIB30BAHMS 3JIEKTPOIHEPTUU B MOBCEAHEBHOM
YKU3HU.

TexHuueckne YCTpOHMCTBA M NPAKTHUYECKOE MNPUMEHEHHUE: DJIEKTPUYECKUN 3BOHOK, T€HEpaTop
MEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOIepeiay.

Jlemoncmpayuu



HccnenoBanue mapaMeTpoB KoJaeOaTeIbHONW CUCTEMBI (MIPY>KMHHBIA WITH MAaTEMAaTHICCKUN MASTHHK).

HaGmronenue 3aryxaromux KojaeOaHui.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmioienue pesonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUS OT BPEMEHH) JJI 3JIEKTPOMATrHUTHBIX
KOJICOAHUH.

Pe3onanc mnpu mocnenoBaTENIbHOM — COEAMHEHUM  PE3UCTOpAa, KATYIIKM HMHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepEauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJA MajbIX KoJeOaHW Tpy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpysa.

HccnenoBaHue MNEPEMEHHOIO TOKa B LENU M3 IOCIENOBATEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyILKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUmMHbLE 80 IHbL

Mexanudeckue BOJIHBI, ycioBUs pacupoctpaHeHus. [lepuoa. CkopocTe pacnpocTpaHeHus: U JJIMHA
BouiHbI. [lonepeunsie u npoaonbHbIe BOJIHBL. MHTepdepenius u nudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBI. Y CIIOBUS M3JIy4EHHS 3JEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus
BekTopoB E, B, V B nanekrpomarnuTHOi BoiHe. CBOMCTBa JIEKTPOMATHUTHBIX BOJIH: OTpa)KeHHE,
npesoMiIeHue, oysipu3anus, Augpakuus, narepdeperius. CKOpocTb 3IEKTPOMAarHUTHBIX BOJH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHNe 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Paanonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue ycTpoiicTBa U TNPAKTUYECKOE TPUMEHEHHE: MY3bIKAJIbHbIE  HHCTPYMEHTHI,
yIbTPa3ByKOBasi JMAarHOCTUKA B TEXHUKE U MEIULMHE, pajap, pajuoONpUEMHUK, TEJIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmronenue otpaxeHus U NPEIOMICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepeHnn u AUPpaKkiud MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

HabGnronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOM M 4aCTOTOM KoJieOaHUH.

HccnenoBaHne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHHWE, IPEIOMIIEHHE, MOJIspU3aLus,
nudpakuus, UHTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsmonnHeHOE pacpoCTpaHEHHUE CBETa B OJTHOPOAHOM cpene. JIyd cera.
TodeuHblii ICTOYHUK CBETA.

OTtpaxkeHnue cBera. 3aKOHbI OTpakeHus cera. [locTpoenne n300pakeHui B IIIOCKOM 3epKaje.

[Ipenomnenne cBeTa. 3aKOHBI MPEJIOMIICHHsI cBeTa. AOCOTIOTHBIN MoKa3areib npejaomiieHus. [lomHoe
BHYTpEHHEE oTpakeHue. [IpeenpHblil yrosl MOJIHOrO BHYTPEHHETO OTPAKEHHUS.

Hucniepcus ceera. CloxxHbI coctaB 6enoro cera. L[Ber.



Colwuparomue ¥ paccerBaroImue JUH3b. ToHKas jguH3a. DOKYCHOE PACCTOSTHHE W ONTHYECKas CHIa
TOHKOM JuH3BL. [locTpoeHne n300paxeHnii B COOMPAIOIIMX M PACCEMBAIONINX JIMH3aX. POpMylia TOHKOM
JIMH3BI. Y BENUUCHHE, JaBaeMOe JTMH30M.

ITpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBasg onrtuka. Murepdepenuus csera. KorepeHTHble HCTOYHHMKH. YCJIOBUS HAOIIOIEHUS
MakCUMyMOB W MHHHMYMOB B HHTEPQEPEHIIMOHHONH KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
VCTOYHHUKOB.

Hudpakuus ceera. JudpakuuonHas pemérka. YcioBue HaOMIOAEHUS INIABHBIX MaKCHUMYMOB IIpH
1aJIecHU MOHOXPOMAaTHUYECKOr0 CBETa Ha IU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOWCTBa M MPAKTHUECKOE MPUMEHEHHE: OYKH, Jymna, (oToannapar, MpOeKIIMOHHBIH
anrnapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKLUOHHAS PEIIETKA, OJIIPOUS.

Jlemoncmpayuu

[IpsMonuHetHOE pacpoCcTpaHeHHEe, OTPAKEHHE U MpesloMIIeHne cBeTa. OnTudeckue npudopsl.

[TostHOE BHYTpEHHEe oTpakeHrne. Moiesib CBETOBOIA.

HccnenoBanue CBOWCTB M300paKEeHUH B JIMH3AX.

Moenu MEKpOCKOIIa, TEJIECKOIA.

Habmonenne naTepdepeHnm crera.

Habmonenue nudpakimu cera.

HaGnronenue nucnepcuu cBera.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tosryuenue cniekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

WccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Habmronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI CIelIHAJIbLHONM TEOPHH OTHOCHTEIBHOCTH
I'paHunbl  TPUMEHUMOCTH  KJlacCMYeckod  MexaHuku. [locTynarel  cnenuanbHOM — TEopuu
OTHOCUTEIbHOCTH: WHBApPUAHTHOCTh MOJAYJSL CKOPOCTHM CBETa B BaKyyMme, MPHUHIMI OTHOCHUTEIBHOCTH
OHWHITEHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAIEHUE AJIUHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®ortonsl. Dopmyna [Inanka B3 3Heprun (HOTOHA C €ro YaCTOTOW. DHEPIUs U UMIYJIbC POTOHA.

OtkpeiTie U uccienoBanue ¢oroddpdexra. OnbiTel A. I'. CronmeroBa. 3akoHbl (QoTodPdeKTa.
VYpaBuenue DiinmreiiHa g poroaddexra. «KpacHas rpanuna» Gororddexra.

Hasnenue cera. Onbitel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoilcTBa M IpaKTHYECKOE INMpHUMEHEHHE: (POTONneMeHT, (HOTOAATUMK, COIHEUHAs
Oarapesi, CBETOAMO.

Jlemoncmpayuu



®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gorodddekra.

Cseroauo.

Counneuynas Oatapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Ombitel Pesepdopaa mo paccesnuto o -uactui. IlmanerapHas mopenb
atroma. Iloctynarel bopa. M3nydyenune u morjouieHne (GOTOHOB IpU MEpexoje aTroMa € OJHOTO YPOBHSA
SHEepruu Ha apyroil. Buasl criektpoB. CrieKTp ypoBHEH 3HEpPruy aroMa BOJIOpoJa.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOITHOBOW JTyaau3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyuEHHUE.

TexHuueckue YCTpONCTBA M IPAKTUUYECKOE NPHUMEHEHHUE: CIEKTpajbHBbI aHaiu3 (CHEKTPOCKOIN),
Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopuens omnbita Pesepdopra.

Ornpezenienne JIMHBI BOJTHBI Jlazepa.

Habmtoienue nuHedvaTbIX ClIeKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HabGnronenue nuHeRvyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTHI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHUd sfpa. OTKpbITUE pagu0aKTUBHOCTU. ONBITHI
Pesepdopna mo ompesgeneHuio coctaBa paauoakTUBHOro uinmydeHus. CpoiicTBa anb(a-, Oera-, ramMmma-
U3NydeHus. BiausiHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHe mpoToHa U HelTpoHa. HykionHas moxaens siapa [eitsenOepra—lBanenko. 3apsn sipa.
Maccosoe uncino saapa. M3otomsl.

Anbda-pacnian. DJIEKTPOHHBIH M  TMO3UTPOHHBIM  Oera-pacnmaa. ['amma-usznmyuenue. 3akoH
paZinoOaKTUBHOTO pacmaja.

OHeprus cBS3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEP.

Anepuuiii peakrop. TepmosinepHblii cunHTe3. I[IpoGneMbl M NEpCHEKTHUBHI AJEPHOM SHEPTETUKH.
DKOJIOTMYECKHUE aCIEKTHI AEPHON YHEPTETHKH.

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.
MeTto1bI HAOMIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpA.

TexHu4eckne ycTpOMCTBA M INPAKTHYECKOE IPUMEHEHUE: NO3UMETp, Kamepa BuibcoHa, saepHbIN
peakTop, aToMHast 6omba.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
HccnenoBanue TPEKOB YaCTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. Di1eMeHTBI aCTPOHOMHUM M aCTPOPU3UKH

Dranbl pa3BUTHs acTpoHOMUH. [IpUKIaHOE M MUPOBO33PEHUYECKOE 3HAYCHUE AaCTPOHOMHUM.
Bun 3Bé3nnoro HebGa. Co3Be3aus, sipKkue 3BE3IbI, IIAHETHI, UX BUIUMOE JIBHKCHUE.
ConneuHas cucrema.



Connne. ConHeuHas akTUBHOCTh. Mcrounuk sHepruu CosiHIIa W 3BE3A. 3BE3IbI, MX OCHOBHBIE
XapakTepucTuku.  Jluarpamma  «CHEKTpajbHBI  KJIacC  —  CBETHUMOCTb».  3BE3/bl  TJIaBHOU
IIOCJIEI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] IVIABHOW IOCJIEI0BAaTEIbHOCTH.
BuyTtpennee ctpoeHue 3B€34. COBpEMEHHBIE NPEICTABICHUS O MPOUCXOXKACHUU U 3Bomtouuu CojHUa U
3BE31. DTanbl )KU3HU 3BE3.

Mueunsiii I1yTe — Hama INanaktuka. [lonoxenue u asumxenne ConHua B ['anaktuke. TUIBI ralakTHK.
Pannoranaktuku 1 kBazapbl. UEpHbIE ABIPEI B SAPAX TAIAKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon XaO6Oma. Pazberanue ramaktuk. Teopus bosbmioro
B3pbIBA. PEMKTOBOE M3ITydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmtonenuss HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMIBIOTEPHBIX MPUTIOKEHUN IS
OIpeziesieHUs] TOJIOKEeHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3qusi CeBepHOro
HOJIYIIAPHUSL U IPKUE 3BE3MBI.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Pounb pusuku 1 acTpOHOMUHU B SKOHOMHUYECKOM, TEXHOJIOTUIECKOH, COIMATbHON M ATUYECKOH chepax
JeSITEIbHOCTH YeJI0BEKa, POJb U MECTO (PM3WKU M aCTPOHOMHHU B COBPEMEHHOH HAyYHOH KapTHHE MHpa,
ponb (u3NYecKoi Teopud B (POPMHUPOBAHUM MPEACTABICHUN O (QU3NYECKOW KapTHHE MHpa, MECTO
¢dusznyeckoil KapTHHBI MHpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTaBICHUH O
IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue xypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce ocymiecTBIseTCs ¢ YU4ETOM COJepKATEIbHbBIX
MEXIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnuvle nonsamus, CBS3aHHbIE C W3YYEHHEM METOJIOB HAyYHOTO IO3HAHMS: SBJIECHHUE,
Hay4HbIH (akT, TUMOTe3a, (Qu3Nueckas BeIWYMHA, 3aKOH, Teopws, HaOII0IeHUe, SKCIEPUMEHT,
MOJEIINPOBAHUE, MOJIEIIb, U3BMEPEHHUE.

Mamemamuxa: pelieHUE CHCTEMBbl ypaBHEHUH, TPUTOHOMETpPUYECKHE (PYHKIIMU: CHUHYC, KOCHHYC,
TAHI€HC, KOTAHTE€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M MX NPOEKIUH HA OCH
KOOpJMHAT, CJOKEHHUE BEKTOPOB, MPOU3BOJHBIE JJIEMEHTApHBbIX (QYHKIHUH, MpU3HAKK MOJ00us
TPEYTOJIbHUKOB, OMPEIeICHHE TUTOMAAN TIOCKUX GUTyp U 00bEMa Ted.

buonocus: >nexTpudecKue sIBICHUS B KUBOW MPUPOJIE, KOJIeOaTeNbHbIE IBIKEHUS B )KUBOU MPUPOJIE,
ONTHUYECKUE SABJICHUS B )KMBOW MPUPOJIE, IEUCTBUE PAUALIMK HA )KUBBIE OPTAHU3MBI.

Xumus: CTPOEHHUE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBI
00pa30oBaHUs KPUCTATUIMYECKON PEIIETKH, CIEKTPATBHBIN aHATH3.

l'eocpaghus: MarHUTHBIE TIOTIOCA 3€MITH, 3aJI€KH MAaTHUTHBIX Py, POTOChEMKA 3€MHOM MOBEPXHOCTH,
IIPEICKA3aHNE 3EMIIETPSICECHUI.

Texnonocusi: JNWHUM  DJIEKTpOIIEpeNad, T[EHEpaToOp MEPEMEHHOrO0 TOKa, JJIEKTPOJBUIATENb,
WHAYKIIMOHHAS Te4b, pajap, paauolnpuEMHIK, TEIeBU30p, aHTeHHa, TenedoH, CBU-neub, mpoeKImOHHbII
anmapar, BOJIOKOHHAsI ONTHKA, COTHEUHAast 6arapest.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuyebHoro mpeamera «®Dusuka» Ha ypoBHE cpenHero obmiero odpa3oBaHus (0a30BbIif
YPOBEHB) JOJDKHO OOECHEeUUTh JOCTUKEHHE CIEAYIONIMX JUYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX
00pa30BaTENbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pe3yNabTaThl OCBOEHUS yueOHOro npeamera «Du3nKay T0JKHBI OTPaXaTb TOTOBHOCTh U
CIOCOOHOCTh 00YYAIOIIMUXCS PYKOBOACTBOBATHCS CGHOPMUPOBAHHON BHYTpEHHEH MO3ULMEH JMYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OpPHUEHTAlIW{, TIO3UTUBHBIX BHYTPEHHUX YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBa, pACHIMPEHHE JKU3HEHHOTO OIBITa M  OMbITa
NESTENIbHOCTH B TPOIECCe peain3aliid OCHOBHBIX HaNpaBlieHU BOCHUTATEIbHOW AESITEIbHOCTH, B TOM
YHClie B 4aCTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OPMHPOBAHHOCTD TPAKAAHCKOHN MO3UINK 00YYaIOUIET0Cs KaK aKTHBHOTO M OTBETCTBEHHOTO WJICHA
pOCCUICKOro o0IIIecTBa;

NPUHITHE TPAIUIIUOHHBIX 00IEUETIOBEUECKUX TYMAHUCTUYECKUX U JEMOKPATHYECKIX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEILHOCTh B MHTEPECAX I'Pa)KIaHCKOTO OOIIECTBa, y4acTBOBATh B
caMoyIIpaBJIeHHNH B 00pa30BaTEIbHON OpraHU3allny;

YMEHHE B3aUMOJICHCTBOBATh C COI[MAILHBIMH MHCTUTYTaMHU B COOTBETCTBUU C HX (YHKIUSAMU U
Ha3HAYCHHEM,;

TOTOBHOCTH K TYMaHHUTapHOU U BOJIOHTEPCKOH NI TETHHOCTH,

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCUMCKON TPaXTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTH)KEHUSIM POCCHUICKUX Y4YEHBIX B
obsactu GU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHNUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIC pEIICHUs, OPUEHTHPYICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE€ B JACATEIBHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B TIOCTPOSHUE YCTOMUUBOTO OYAYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

JCTETUYECKOE OTHOIIEHHWE K MHpY, BKIIOYas OSCTETUKY HAYYHOTO TBOPYECTBA, IPUCYLIETO
¢duznueckoil Hayke;

5) TPy10BOr0 BOCIIMTAHMS

UHTEpEeC K PazIUYHBIM cdepamM MpodecCHOHATBHONW JAEATENIbHOCTH, B TOM YHCIE CBS3aHHBIM C
GU3UKOM M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayliel mpodeccuu U pearu3oBbIBATH
COOCTBEHHBIC )KHU3HECHHBIC TIIAHBL;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHUIO U caMo00pa30BaHUIO B 007acTH (U3UKH Ha MPOTKEHUU
BCEH >KU3HMU;

6) 9K0JIOrH4eCKOr0 BOCIUTAHUS

c(OPMHPOBAHHOCTH 3KOJIOTMYECKON KYJIBTYpPbI, OCO3HAHHUE III00AIBHOTO XapaKTepa 3KOJOTMYECKUX
npo0Jem;

MJJAHUPOBAHUE UM OCYLIECTBJICHUE JCHCTBHI B OKpYKAIOLIEH Cpele Ha OCHOBE 3HAHMUS IeJeH
YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA,;



pacuIpeHne OMbITa ACITETBbHOCTH YKOJOTHUECKOW HAIPABICHHOCTH Ha OCHOBE UMEIOIIUXCS 3HAHUM
1o (u3uKe;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
(bU3HYEeCKON HAYKH,

OCO3HAHHME LIEHHOCTH HAayYHOW JEsITEeIbHOCTH, TOTOBHOCTb B TMpOLECCe H3Y4YEHUs (UHUKU
OCYILECTBIISATh MPOECKTHYIO U UCCIIEIOBATEIBCKYIO eI TeIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJ/IbTATBI

IMo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE AeilicTBUS
ba3oBble JloruyecKue aeiicTBHS:

CaMOCTOSATENILHO (DOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OMPECIIATh LEIH ASATCIIbHOCTH, 33/1aBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3zpabarbiBaTh IUIAH pPEIICHUS MPOOJIeMBI € YYETOM aHAlM3a HMMCIOIIUXCS MaTepUaTbHBIX |
HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTUBBI B JCSITEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJITATOB IIEJISIM, OIECHHBATH
PHUCKHU TIOCIICACTBHIA NESTSILHOCTH;

KOOPJIMHHUPOBATH U BHIMONHITH PabOTy B YCIOBHSIX PEaIbHOTO, BUPTYAIBHOTO M KOMOMHHPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble ncciienoBare/ibcKue AeicTBUA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH IMOHSATHUSAMHI ¥ METOIaMU (PU3HUECKON HAYKU;

BIIQJIETh HaBBIKAMU Y4eOHO-HCCIIEeIOBATENbCKOM W TMPOEKTHON AESITeNbHOCTH B 00JacTé (DU3HKH,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOHMCKY METOJOB pelIeHUs 3a1ad (pU3n4ecKkoro
COJIepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHUS;

BJIQJICTh BUJAMH  JICATEIBHOCTH [0 TIOJYYSHUIO HOBOTO 3HAHWS, €ro HHTEPIpETaIH,
peoOpa3oBaHUIO0 M MPUMEHEHUIO B Pa3IMYHBIX YUYECOHBIX CUTYaIUAX, B TOM YHUCIE MPU CO3/IaHUU YIEOHBIX
MPOEKTOB B 001acTH (DU3HKHY;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIC CBS3W W aKTyaJM3WPOBATh 3aJady, BBIIBUTATH THIOTE3Yy €
pelIeHHs, HAXOJUTh AapPTyYMEHTHI IS JOKa3aTeIbCTBA CBOMX YTBEPXKIACHHM, 3aJlaBaTh IapaMeTpbl M
KPUTEPUU PELICHHUS;

AHAIM3UPOBATh TOMYYEHHBIE B XOJ€ PpEIICHHs 3a/ayll pPe3yNbTaThl, KPUTUYECKH OIEHWBATh HX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4U B 00pa30BaTEIILHOM JICATEIPHOCTH, B TOM YHCIIC TIPH
U3YYEHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh IMEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 001aCTh KU3HECATSILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU ITOJIYYCHUS HH(POpPMAIMK (PU3WYSCKOTO COJCPIKAHUS W3 HCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITETILHO OCYIIECTBIISITh MOUCK, aHATN3, CUCTEMATHU3AIMI0 U UHTEPIPETALNi0 HHPOpMAIHH
Pa3TUYHBIX BUJIOB B (POPM MpEACTABICHUS;



OILICHUBATh JOCTOBEPHOCTHh WH(OPMAIIHH;

UCIIONIb30BaTh CpEACTBAa WH(MOPMALNMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJOTHA B pPEHICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3alMOHHBIX 33724 ¢ COOJII0JICHHEM TpeOOBaHUN IPrOHOMUKH,
TEXHUKA OE€30MaCHOCTH, TUTHEHBI, pPECypcocOepe)KeHHs, TPABOBBIX M JTUYECKHX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

CO3/MaBaTh TEKCTHl (PU3UYECKOTO COJIEPIKAHUS B PA3NIMUHBIX (dopMaTax ¢ Yy4ETOM HA3HAYCHHS
uH(pOpPMAIIUHU U [IETIEBON ayIUTOPUHU, BEIOUpasi ONTUMAIBHYIO ()OPMY MPEACTABICHUS U BU3YAJU3AIIHH.

KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHUE HA ypoKaX (PH3UKU U BO BHEYPOUHOU IEATEIHHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pPa3BEPHYTO U JIOTHYHO M3JaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHANBUAYAIBHON pabOTHI;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JAEUCTBUN C YUYETOM OOIIMX MUHTEPECOB U BO3MOKHOCTEN
Ka)KJ0Tr0 WIEHA KOJIJIEKTUBA;

NPUHUMATD IEJIM COBMECTHOM IEeSATENIbHOCTH, OPTaHU30BbIBATh U KOOPJIUHHPOBATH NEHCTBUS MO €€
JOCTHKEHHIO: COCTABJIATH IJIaH JIEHCTBU, pacnpeAensiTh POl ¢ y4€TOM MHEHHUH Y4aCTHHUKOB, OOCYXIaTh
pe3yabTaThl COBMECTHOU PabOTHI;

OLCHUMBATb Ka4€CTBO CBOCI0 BKIaJda W KaXAOIO0 YYaCTHHKAa KOMAaHAbI B O6HII/H71 pe3yibTar I10
pa3pabOoTaHHBIM KPUTEPUSIM;

NpeasiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C MO3UIIMM HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKON
3HAYMMOCTH;

OCYHIICCTBIATE TMO3UTHUBHOC CTPATCTUUCCKOC TMOBCACHUEC B Pa3jIMYHBIX CUTyallUdaX, TPOSABIIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIe el CTBUS
Camoopranu3anusi:
CaMOCTOSITENIbHO OCYLIECTBIIATH MO3HABATENbHYIO JNEATEIBHOCTh B 00JacTU (U3UKH U aCTPOHOMHUH,
BBISBIISATH MPOOJIEMBI, CTABUTH U (POPMYITUPOBATh COOCTBEHHBIE 3aJauH;
CaMOCTOSATENIBHO COCTaBJIATH IIJIaH PEIICHHS PacYETHBIX M KAYECTBEHHBIX 3aJay, IUIAH BBIIOJHEHUs
MPAKTHYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPeNNOYTEeHUH;
JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;
JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIICHUE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
croco6cTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHUIO SPYAULIMU B 00J1aCTH PU3UKU, TOCTOSIHHO MOBBILIATh
CBOM 00pa30BaTeNbHBINA U KYIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, YMOLMOHAJIBHBIN HHTEICKT:
JIaBaTh OLIEHKY HOBBIM CHTYalllsIM, BHOCUTh KOPPEKTHUBBI B JAESITEIBHOCTh, OLIEHUBATh COOTBETCTBHE
Pe3yabTaTOB LIEJISIM;
BJIAJCTh HABBIKAMU TIO3HABATEILHOM pe(IEeKCHH KaK OCO3HAHUS COBEpUIAEMBIX JACHCTBHM U
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHU;
UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU [l OLIEHKH CUTYaIlH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;
NpUHUMATD ce0sl, TOHMMast CBOU HEIOCTATKU U IOCTOUHCTBA,



NPUHUMATh MOTUBBI U pTYMEHTHI IPYTUX MPH aHAIIN3€ PE3YJIbTAaTOB ACATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B mpormiecce moCTHKEHUST TMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMEI 1O (U3UKE I YPOBHS
CpeAHero ooOmero oO0pa3oBaHUS y OOYYAIONIUXCS COBEPIICHCTBYETCS AOMOIMOHATIBHBIH HWHTEIUIEKT,
IpeIoIararIui copMUPOBAaHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOUIETO CIOCOOHOCTh MOHHMMATh CBOE IMOIMOHAIBHOE COCTOSIHHE, BUJETH
HaTPaBIICHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAIILHOU c(hephl, OBITH YBEPEHHBIM B ce0¢€;

CaMOpETyJIMPOBAHUs, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJICHHE, CIIOCOOHOCTh aalTUPOBATHCS K 3MOIIMOHAIBLHBIM M3MEHEHHSIM M MPOSBISATh THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAllUY, BKIIOYAIOMICH CTPEMIICHHWE K JOCTHKCHHIO IICJIM U YCIeXY, ONTUMHU3M,
WHHUIIMATHBHOCTh, YMEHUE JIEHCTBOBATh UCXO/SI U3 CBOMX BO3MOXKHOCTEH;

AMIIATHH, BKIIOYAKOIIEH ClIOCOOHOCTh MOHMMATh YMOLIMOHAIBHOE COCTOSIHUE PYTUX, YIUTHIBATH €T0
IIPY OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C JIPYTHMH JIOJbMHU,
3a00TUTHCSI, TPOSIBIISITh UHTEPEC U pa3pemaTh KOHPIUKTEHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuyenus B 10 Kiacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)kaTb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JIEMOHCTPUPOBaTh Ha MpHMEpax pojb U MecTo (U3UKU B (POPMHPOBAHUU COBPEMEHHOM HaydHOM
KapTHUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOM JIeATEIbHOCTH JIIOIEH;

YUNTBHIBaTh TPaHULbl MPUMEHEHHUS U3YYEHHBIX (U3MYECKUX MOJENe: MarepuaiabHas TOYKa,
UHepIHaibHas CUCTeMa OTCY€Ta, aOCOJIOTHO TBEPAOE TENO, WICANbHBIA Ta3, MOJENN CTPOEHUs Tra3os,
AKHUJIKOCTEH U TBEPIBIX TEJ, TOUSUHBIN JIEKTPUUYECKHUM 3aps IpU pelIeHnH GU3NUECKUX 3a]1a4;

pacrio3HaBaTh (U3MUECKUE SIBJICHUS (MPOIECChI) U OOBACHIATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOpHUM CTPOEHHUS BEUIECTBA U AJIEKTPOAMHAMUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE MIBM)KEHHE, CBOOOJHOE TMajJieHHe Tell, IBM)KEHHE I0 OKPYKHOCTH,
UHepIys, B3auMojieiictBue tei, quddysus, 6poyHOBCKOE IBUKEHUE, CTPOCHUE KHUJIKOCTEH U TBEPABIX Tel,
U3MeHeHne o0bEMa Tel MpU HarpeBaHUM (OXJIaKJIEHUH), TEMJIOBOE paBHOBECHE, UCTIApEeHUe, KOH IEHC Callys,
IUTaBJIEHUE, KPUCTAIIM3alus, KHUIIEHHE, BIJIAXXHOCTh BO3/yXa, IOBBIIIEHHWE [aBJICHHS ra3a IMpH €ro
HarpeBaHUM B 3aKpbITOM COCYJE, CBSI3b MEXKIy IapaMEeTpaMu COCTOSHUS ra3a B H30lpoleccax,
JNEKTpU3aLNsl TEN, B3aUMOJEHCTBHUE 3apsi/10B;

ONKCHIBaTh MEXaHMYECKOEe [BIKEHHE, HCHOJb3ys (U3HUECKUe BEIUYUHBL: KOOpAMHATA, MYTh,
nepeMenieHne, CKOpOCTb, YCKOpEHHE, Macca Tella, CHJa, HMIIYJIbC Teja, KUHETHYecKas DSHEeprus,
NOTEHIMAJbHAs SHEpPrus, MexXaHHueckas paboTa, MEXaHWYecKas MOIIHOCTh; MPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT HCIOJIB3YEMBIX BEIUYMH, MX OOO3HAYEHMS W E€AMHHUIBI, HAXOIUTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (PM3HUECKYIO BEIHMUUHY C APYTUMU BETUYUHAMU;

ONKCHIBaTh HM3YyYEHHBIE TEIUIOBbIE CBOWCTBA TEJl U TEIUIOBBIE SIBJICHUS, HCHOJIb3Ys (PU3NUYECKUE
BEJIMYMHBI: JIAaBJICHHME TIa3a, TEMIIEpPAaTypa, CpedHSAs KHUHETHYECKas HSHEPrusl XaOTHMYECKOIO JIBMIKEHUS
MOJIEKYJI, CPEIHEKBAPaTU4YHAsI CKOPOCTb MOJICKYJ, KOJMYECTBO TEIIOTHI, BHYTPEHHSAS SHEpPrus, padora
ra3a, Ko3(G(QUIMEHT MOJIE3HOTO JEHUCTBUS TEIJIOBOIO ABUTATENsl; MPHU OMHCAHUU MPABUIBLHO TPAaKTOBATh
bu3NYEeCKU CMBICT HCHOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHHS U €AMHULBI, HaXOIUTh (OPMYIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BEITUYHMHAM;



OIKCBIBATh M3YYEHHBIE JJIEKTPUUYECKUE CBOMCTBA BELIECTBA U DJIEKTPUYECKHE SBIECHUS (IPOLIECCHI),
UCTIONB3YSl (PU3MUECKUE BEIMYMHBI: SJIEKTPHUECKUI 3apsijl, JIEKTPHUECKOE T0Je, HANMpPsHKEHHOCTH MOJI,
NOTEHIMAJ, PAa3HOCTh MOTEHIMAJOB; IPU ONUCAHMM TNPABWIBHO TPAKTOBaTh (DU3UYECKHA CMBICI
UCIIOJIb3YEMbIX BEJIWYMH, UX OOO3HAUCHMsI M €IMHUIIbI; YKa3blBaTh (DOPMYIIbI, CBSI3bIBAIOLIUE JAHHYIO
(GU3UYECKyI0 BEIMUUHY C IPYTHMHU BEJIMYMHAMY;

aHATM3UPOBATh (PU3UYECKUE TPOIECCHl U SBICHHS, UCIONB3ysd (PU3MUECKUE 3aKOHBI U MPUHIUIIGL:
3aKkoH BceMupHoro Tsarorenus, |, 11 u Il 3axonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEpPruw,
3aKOH COXPaHEHMs UMILYJIbCa, IPUHIUI CYNEPIIO3ULIMN CHJL, IPUHIUI PABHOIIPABHS MHEPLUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJSIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHs BELIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CpEIHEU
KWHETHYECKOW SHEPrHM TEIUIOBOTO JIBUKEHHS MOJIEKYJ C a0CONIOTHOM TeMIlepaTypod, MEpBbIA 3aKOH
TEPMOJAMHAMMKY, 3aKOH COXPAHEHHUsS D3JEKTPUUECKOIro 3apsiia, 3akoH KyloHa, mpu 3ToM pasznudarb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHMYeCKOe BbIpa)KEHUE U YCIOBUS (TpaHHULbl, 001acTH)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MMPUHLIUIIBI ICHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWMCTB; pa3inyaTh
yCIIOBUS UX O€30MaCHOI0 UCMOIb30BaHUS B [IOBCETHEBHOM KU3HU;

BBINOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAaHUIO (PU3UUECKUX SIBICHUI M MPOLIECCOB C UCIOIb30BaHUEM
OPSAMBIX U KOCBEHHBIX M3MEpPEHHH, NMpu 3ToM (OpMYIMpOBaTh MpodiieMy/3aauy U THIIOTe3y y4eOHOro
IKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEUIOKEHHOTO0 O00OpYJOBaHUsS, TPOBOAWUTH ONBIT H
(GbopMyIHUPOBATh BHIBOJIBI;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHHs (PHU3MUECKUX BEJIWYMH, NPU 3TOM BHIOMPATh
ONTUMAJIbHBIN CIIOCO0 U3MEPEHHUS U MCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPELIHOCTEH U3MEPEHUi];

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (U3MUECKMMHM BEJIWYMHAMH C MCIOJIb30BAaHUEM IMPSIMBIX
U3MEpPEHH, IPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCUPOBATH PE3yibTaThl MOITYYEHHON 3aBUCUMOCTHU
(Gu3MUecKnX BEIMYUH B BUJE TaOIUIl U TpaUKOB, Ae7aTh BBIBOABI M0 Pe3yJIbTaTaM HCCIIEI0BaHMS;

coOmoiaTh MpaBwiia OE30MacHOr0 TpyJda NpU NPOBEIEHUM MCCIEJOBAHUN B paMKax y4eOHOro
JKCIIEPUMEHTa,  y4eOHO-UCCIIEIOBATENIbCKOM W MPOEKTHOM  JEATEIbHOCTH €  UCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1abOpaTOPHOTO 000PYAOBAHMUS;

pewaTth pacy€THBIE 3a/1a4M C SBHO 3aJlaHHON (PU3MUECKON MOJAEIBIO, UCHONb3Yys (PU3NUECKUE 3aKOHBI
U MIPUHLUIIBL, HA OCHOBE aHallM3a YCJIOBUS 3a/1auM BBIOMpPATh (PU3MUECKYIO MOJIEINb, BBIACTATH (hU3UUYECKHe
BEJIMYMHBI U (HOpMYIbl, HEOOXOaUMBIE ISl €€ pelleHusl, MPOBOAUTh PAacdEThl U OLEHUBATh PEAIbHOCTh
MOJIy4EHHOT0 3Ha4YeHUsl (PU3UUECKOI BEIMYMHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUMBYIO LIEMIOUYKY PACCYKIACHUM
C ONOPOH Ha W3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCIIOJIb30BaTh MPU PEHIeHUH Y4YeOHBIX 3aJad COBpEMEHHble WH(GOPMALMOHHBIE TEXHOJOTUHU IS
MOKMCKa, CTPYKTYpUPOBAaHMS, HWHTEpIpETallMM U TPEJCTaBICHUS Yy4eOHOW U HAy4YHO-TOMYJISIPHOI
UHPOpPMALIMK, TOJTYYEHHOW U3 pa3IMYHBIX MCTOYHHKOB, KPUTHUYECKH aHAJIU3UPOBATh IOIy4aeMYIO
UH(POPMALIUIO;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUMCKUX U 3apyOeKHBIX Y4YEHBIX-(QU3UKOB B DPAa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCITOJIb30BaTh TEOPETHUUECKUE 3HAHMA MO (U3MKEe B IOBCEJHEBHOM JKM3HM M OOecredeHus
0€30IaCHOCTH MPH 00paIIeHUH C MPUOOPaMHU U TEXHUUECKUMH YCTPOUCTBAMH, JUISI COXPAaHEHHS 310POBbS U
COOJIIOJICHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEACHUS B OKpY Kalollel cpeie;

paboTaTh B IpyIIEe C BBINOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBaTh pabOTy IPYIIILL,
palnMoHaIBbHO PACHpPEIeATh OOS3aHHOCTH M IJIAHUPOBAThH JIEATENBHOCTh B HECTAHJAPTHBIX CUTYALUsX,
a/IeKBaTHO OIICHMBATh BKJIAJ] KKJOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.



K xoHmy oOyuyenus B 11 kjacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaThb
c(OPMHPOBAHHOCTh y O0YJAIOIIUXCA YMEHUI:

JeMOHCTPUPOBATh HA MPHMEPaxX Pojb U MeCTO (M3UKUA B (POPMHPOBAHWU COBPEMEHHOH HAay4HOM
KapTUHBI MUPA, B PAa3BUTHH COBPEMEHHOW TEXHUKHU W TEXHOJIOTH, B MPAKTHYECKOW JCATEIBHOCTH JIIOJICH,
I[EJIOCTHOCTh ¥ €JMHCTBO (PU3MYECKON KapTUHBI MHPA;

YUUTHIBATh TPAHHIIBI NPUMEHEHHUS H3YYCHHBIX (DU3MYECKHX MOJEICH: TOYEUHBIH 3IIEKTPHUECKUI
3apsn, JIyd CBCTA, TOYSUHBIM MUCTOUHUK CBCTAa, AACpHasd MOACIIbL aTOMa, HYKJIOHHAs MOACJIb aTOMHOTO Apa
NIPY PEUICHUU (PU3UYECKUX 3314,

pacrio3HaBath (U3UYECKUE sIBICHHS (MPOIECCH) H  OOBSICHATh HMX HAa OCHOBE 3aKOHOB
SJICKTPOAMHAMUKHU U KBaHTOBOU (1)H31/IKI/II QJICKTpHUYCCKasd MpOBOANMOCTD, TCIIJIOBOC, CBETOBOC, XUMHNYCCKOC,
MardmuTHOC IIefICTBPIH TOKa, BSaHMO,HeﬁCTBI/IC MAarHuToOB, OJJICKTpOMAarHuTHasA WHAYKIUA, ﬂeﬁCTBHG
MarHUTHOTO T0JIsI Ha TIPOBOJAHUK C TOKOM M JBIKYLIHICS 3apsijl, JIEKTPOMArHUTHbIC KOJICOAHHS M BOJIHBI,
NPSMOJIMHEHHOE PACIPOCTPAHCHUE CBETAa, OTPAXKCHHE, IPEJOMJICHHE, WHTephepeHIus, audpakius u
NOJISIpU3aIUsl CBETa, IUCTIepCcHs cBeTa, (otodnekTpuueckuii d3ddext (PpoTorddexT), cBETOBOE aBleHHE,
BO3HMKHOBEHHE JIMHEHYIATOTO CIICKTpa aToMa Boaopoaa, CCTCCTBCHHAA U NCKYCCTBCHHAA PAJUOAKTHBHOCTD,

ONKCHIBATh ~W3YYCHHBIC CBOWCTBA  BemlecTBa  (DJIEKTPUYECCKHE, MArHUTHBIC, ONTHYCCKHE,
AIEKTPUUECKYI0 TPOBOJUMOCTD PA3JIMYHBIX CPEIl) U AJIEKTPOMATHUTHBIC SBJICHUS (IIPOIECCHI), UCIOIB3YS
¢u3nUecKrne BENIWYHHBL: DJIEKTPUYSCKUNA 3apsij, CHJIa TOKA, JIEKTPHUUECKOE HANPSIKEHHE, HIIEKTPUUECKOEe
COIIPOTHBIICHUE, PA3HOCTh IMOTEHIMAJIOB, SJEKTPOJABMKYINAs CHiIa, paboTa TOKA, WHIYKIHUS MAarHUTHOTO
nojsi, cuia Amnepa, cuia JlopeHa, HHIYKTUBHOCTh KATYIIKH, SHEPTHS 3JCKTPUYECKOTO M MarHUTHOTO
nojei, mepuoj M yacToTa KojeOaHM B KojeOaTeIbHOM KOHTYpe, 3apsl M cuja TOKa B Ipolecce
TapMOHHUYCCKUX SJICKTPOMArHUTHBIX KOHe6aHI/II71, q)OKYCHOG pacCToOsAHNE U ONTUYCCKAasA CuJia JIMH3bI, IIPU
OINMMCAaHUW TPAaBUIIBHO TPaKTOBATb (1)I/IBI/I‘~ICCKI/II\/JI CMLBICJT HCIOJIB3YEMBIX BCIIWYHUH, HX o0o3HaueHus u
€IMHHIIBI, YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C JPYTUMHU BETMUNHAMU;

OIUCHIBATh M3YYEHHBIC KBAHTOBBIC SIBICHUS M TIPOLECCHI, HCIOJIB3Yys (HU3MYECKUE BEITHYHHBL:
CKOPOCTBH J3JICKTPOMArdHMTHBIX BOJIH, AJIMHA BOJIHBI M 4aCTOTa CBETA, DHCPIrusd W MUMITYJIbC q)OTOHa, nepuon
nojiypacmnazaa, SHEPrusg CBA3W aTOMHBIX SAJCP, INPU OINHCAHHUU ITPABHUIIBHO TPAKTOBATH (1)H31/I‘IGCKI/II71 CMBICJI
UCTIONIb3yEeMBbIX BEJIMYMH, WX OOO3HAUCHMS W €AWHHIBI, YKa3bIBaThb (OPMYJIBI, CBS3BIBAIOIIUE JAHHYIO
(U3HYECKyIO BETMYHHY C IPYTUMH BEIMYNHAMH, BEIYUCIISATH 3HAaUeHHE (DH3MUECKOI BETMYHHBL;

AHAJIM3UPOBATH (1)I/ISI/III€CKI/IG mponuecCbl U ABJICHUA, HUCIIOJb3YS (1)I/ISI/ILIGCKI/IC 3aKOHBI W NPUHIUIIBI:
3akoH OMa, 3aKOHBI ITOCTIEIOBATEIBHOTO W TMAapauIeIbHOTO COCAMHEHUS! MPOBOIHUKOB, 3aKOH JXOyms—
JleHna, 3aKOH DJIEKTPOMAarHUTHOW WHAYKIWHU, 3aKOH IPSIMOJIMHEHHOTO pPaclpOCTPaHEHHs CBETa, 3aKOHBI
OTpaXKEHUs] CBETa, 3aKOHBI MpPEIOMIICHHS CBETa, ypaBHEHHe OiiHmTeiHa s (ortodpdexTa, 3aKoH
COXpaHEHHsI DHEPTUH, 3aKOH COXPAHECHHUS HWMITYJbCa, 3aKOH COXPAHEHHUS AJIEKTPHUECKOTO 3apsaa, 3aKOH
COXpaHEHHsI MacCOBOTO YHMCIIA, TMOCTYNaThl bopa, 3aKOH paJMoOaKkTHBHOTO pacmaja, MpU 3TOM pa3inyarb
CJIOBECHYIO (OPMYJHMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAXKEHHWE W YyCJOBUs (TpaHMIbI, 00JacTH)
IPUMEHUMOCTH;

OMpECACIIATh HAlIPpaBJICHUEC BEKTOPA MHAYKIIMU MarHUTHOI'O ITOJIA IMPOBOJHHUKA C TOKOM, CHUJIbI AMHepa
u cuiibl Jlopenia;

CTPOUTH M OMKCHIBATh N300pa’keHHe, CO3/IaBaeMOe IIIOCKUM 3€pKaJIoM, TOHKOH JIMH30M;

BBITIOJIHATL 3KCIICPUMCHTEI 11O UCCIICAOBAHUTIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUU U nponeccoB € UCITOJIB30BAHHUEM
NPSIMBIX ¥ KOCBEHHBIX M3MEPEHHUU: MpH 3TOM (opMyIupoBaTh MpoOsieMy/3aady W THIOTE3y y4eOHOTO
IKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIJIOKCHHOTO O0OpYIOBaHMS, TPOBOIUTH OMBIT U
(GbopMyIHpOBaTH BHIBOJIBI;

OCYHWICCTBJIATL MNPAMBIC W KOCBCHHBIC H3MCPCHHA (I)I/I3I/I‘-IGCKI/IX BCJIMYUH, IpU 3TOM BBIGI/IpaTB
ONITUMAITLHBIN CIIOCO0 M3MEPEHHUS U HCITOJIb30BaTh U3BECTHBIE METOIBI OIICHKU TIOTPEIIHOCTEH H3MEPEHHIA;



HCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEITUYMH C UCIOJIb30BAaHUEM MPSMBIX U3MEPEHHM: MPH 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH pe3yJbTaThl MMOJyYCHHON 3aBUCUMOCTH (PU3UYECKUX BEIMYUH B
BUe TabauIl U rpaduKoB, 1e1aTh BBIBOJABI 110 pE3yIbTaTaM HCCIIeIOBAHNUS;

coOnrofarh mpaBuia OE30MAaCHOTO TpyAa IMPU MPOBEICHUU UCCIEIOBaHUI B paMKax y4eOHOTO
JKCIIEPUMEHTa,  Y4eOHO-UCCIIEIOBATENIbCKOM W MPOEKTHOM  JEATEeIbHOCTH €  HCIOJIb30BAaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BAHMUS;

pemaTh pacy€THHIE 3a/1a4M C SIBHO 33JIaHHOUW (DU3MUECKON MOJIEINbI0, UCTIONB3Ys (PHU3UYECKUE 3aKOHBI
U MPUHIUIBL, HA OCHOBE aHAIM3a YCJIOBUS 3aJaul BHIOUpATh (PU3NYECKYIO MOJIENb, BBIACIATh (PU3HUECKUE
BEJIMYUHBI U (HOPMYIIbI, HEOOXOaUMbIE ISl €€ pelleHusl, MPOBOAUTh PAacUYEThl U OIEHUBATh PEATbHOCTD
MOJYYEHHOTO 3HaYeHUS (PU3NIECKOI BETMUNHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTMYECKH HEIIPOTUBOPEUMBYIO LIENIOUKY PaCCyKICHUN
C OIMOPOH Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

UCIIONIb30BaTh MPU PEHICHUH Yy4eOHBIX 3aJady COBpEMEHHbIe HH(POPMAIMOHHBIE TEXHOJIOTHH IS
IIOMCKa, CTPYKTYpUPOBaHMs, HWHTEpIpEeTallMd U TMPEACTaBICHUs Yy4yeOHOM W HAyYHO-NOMYJISIPHOI
UHPOpPMALIMK, TIOTYYEHHOW U3 pa3IM4YHBIX MCTOYHHKOB, KPUTHUYECKH aHAIU3UPOBATH IOIy4aEMYIO
uHpopmaruio;

OOBSCHATH MPHUHIMIIBI JEHCTBHS MAIllUH, MPUOOPOB U TEXHUYECKHX YCTPOICTB, pa3nuyarh YCIOBUS
uX 0€30I1aCHOTO MCIIOJIb30BaHMS B IOBCEAHEBHOM KU3HU;

IPUBOJIUTH MPUMEPHI BKJIAZa POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAYKHU, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCITOJIb30BaTh TEOPETHUUECKUE 3HaHMA MO (U3MKEe B IOBCEJHEBHOM JKM3HU s oOecredeHus
0€30MacHOCTH MpU 0OpaIlleHnH ¢ PpUOOpaMH U TEXHUYECKUMH yCTPOUCTBAMU, JJI1 COXPAHEHUS 3/I0POBBS U
COOIOICHHSI HOPM SKOJIOTMUYECKOTO TIOBEIEHUS B OKPYKaIOILEH Cpefe;

paboTaTh B TPyMIE C BHIMOTHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIeH, TUIAaHUPOBATh PabOTy TPYIIIIHI,
paloHaIbHO pPACIpENesaTh OOS3aHHOCTH W IUIAHHPOBATh NEATENbHOCTh B HECTAHJAPTHBIX CHUTYaIUsX,
aJIeKBaTHO OIICHUBATh BKJIAJl KaXKJI0I0 U3 YUaCTHUKOB I'PYIIIbI B pELIEHHE pacCMaTpUBAaEMON MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3jiesioB U TeM
Ne i/ KonTpoJbHbIe (uudposore)
MPOrpaMMbl Bcero IIpakTH4eckue
padoTbI o0pa3oBaTe/ibHbIE
padoThI
pecypcsl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3rKa U METOIbl HAYYHOTO MMO3HAHUS 2 Bubmiorexa LIOK
' AR HAYH https://m.edso0.ru/7f41bf72
Hroro no pazgeny 2
Paszgen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K
HHeMATHIA > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 7
Apmaminca https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hgpil;ll()nféeiiasi.ru 17§41b72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 10 1
OCHOBEI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnoreka [JOK

@da3oBbIE IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Uroro no pazgeny 24
Paznea 4. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
4.1 1 1 1
eKTpoCTaTIA 0 https://m.eds00.ru/7f41bf72
[TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B bubmuorexa [JOK
4.2 12 1 1
pa3IMYHBIX cpegax https://m.edsoo0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 4
11 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourpoabubie IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paznea 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nojie. DIeKTpOMarHuTHas bubnnorexka [JOK
11 11 1 3
WHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4YeCKHUe U DJIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkHe U 3JEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
b K
2.3 OnTuka 10 3 nbmoreka 1O

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBI CHIEIIUATBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTHUKHU 6 bubmmorexa LIOK
' https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 4
Crpoetiite atoma https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4. A
3 TOMHOE PO > https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15
Pa3znen 5. 3JIEMEHTbI ACTPOHOMUHU U ACTPO®PU3UKHU
bu6mmoreka [IOK
51 7 1
DNEeMEeHTHl aCTPOHOMUU U acTpOPU3NKU https://m.edso0.ru/7f41c97c
Hroro no pazneny 7
Pa3znen 6. OGOBIIAIOIIIEE IOBTOPEHUE
bubmuoreka [JOK
A1 4
6 Obobmaroriee noBToperite https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyecrBo yacos
Hara JIeKTPOHHBbIE HU(POBHIE
Ne Kontpo IIpakTu
w/n Tema ypoka Beero | anhHmIe decKite u3ydyeH  oOpa3oBaTe/IbHbIE
usl pecypcsbl
padoTshI padoTsbI
1 ®u3uka — Hayka o npupoae. Hayunsie MeToabl MO3HAHNSA 1 Bu6moteka [JOK
OKPYXKAaIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
5 Pounb 1 MecTo (u3uku B pOpMUPOBAHUU COBPEMEHHOM HAYYHOM 1 bubnnoreka [JOK
KapTHHBI MUPA, B IPAKTHYECKOU JAESITEIBHOCTH JIFOIEH https://m.edsoo.ru/ff0c33e6
3 Mexanndeckoe ABmkeHne. OTHOCUTEIBHOCTh MEXaHHYECKOTO 1 bubnunoreka LIOK
nBrkeHus. [lepemerienne, CKOPOCTh, YCKOPEHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE IPAMOIMHEHHOE JBUYKEHUE 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOIMHENHOE IBUIKEHUE 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0c372e
6 CBo0OonHOe majeHue. Y ckopeHrne cBOOOHOTO MaieHus 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c39cc
; KpusonmueliHOe nBrKeHue. [[BHKEHNE MaTEPUAIBHON TOUYKHU 1 bubmmnoreka HOK
10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 IIpuHnun otHocurensHOCTH ['anunes. aepruanbHbie CUCTEMBL 1 bubmuorexa [IOK
orcuera. [lepsblit 3aKoH HproTOHA https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuna. [Ipuniun cynepno3uiuu cui. Bropoit 1 bubnuoteka [JOK
3akoH HbIoTOHA /71 MarepralibHON TOUKH https://m.edsoo.ru/ffOc3be8
. but6mmoreka [IOK
10 Tpernii 3akoH HproTOHA 111 MarepuanbHBIX TOYEK 1 https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas 1 bubmuorexa [IOK
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KOCMHYCCKasA CKOPOCTh

https://m.edsoo.ru/ff0c3d00

12 Cuua ynpyroctu. 3akoH ['yka. Bec tena bubmorexa LIOK
https://m.edsoo.ru/ff0c3el8
13 Cwia tpenust. Koaddunment tpenus. Cuiia cCOnpoTUBIICHHS bubmuorexa [IOK
[pY JABWKCHUH TEJIa B KUIAKOCTH WJIH r'a3e https://m.edsoo.ru/ff0c3f76
[loctynarensHO€E U BpamareabHOE ABMKEHHE a0COIIOTHO
14 TBépI[yOFO Tela. MOMSH:[ CHUJIBI. HJIeIt[IO CUJIBL. Y CIIOBUSA bubmmorexa LIOK
, https://m.edsoo.ru/ff0c41a6
paBHOBecCHs TBEPAOTO Tela
Nmnynbc MmaTepuaibHOM TOYKH, CUCTEMBI MaT€pUATIbHBIX
15 Toqez. I/IMHyJIIi‘ CUJIBL. 3aKOH COXpPaHEHUs I/IMHI;/JII)C&. Bubmmorexa HOK
https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBHXKEHUE
PaGora u momHOCTh cunbl. Kunetnueckas sHeprus
16 MaTepI/IaJ'IBH(f:II/f touku. Teopema 06 I/ISMCHGHI/II/IpKPIHeTI/I‘IeCKOﬁ bubmmorexa LIOK
https://m.edsoo.ru/ff0c4502
SHEPTUu
[TorennmanbHas sHeprud. [loTeHManbHas SHEPTUS YIPYTO
17 nehopMUPOBAHHOM I'II)p}I)I(I/IHLI. HOTeHuHanLHaﬁpaHep}ll"HleyTrena bubmmorexa LOK
https://m.edsoo.ru/ff0c461a
BOJIN3M IOBEPXHOCTH 3eMITH
[TorenunanbHble U HEMOTEHIMANIbHBIE CUJIbI. CBSI3b pabOThI
18 HGHOT;—IHI/IEU'IBHI)IX CHJI C I/ISII\I/IGHGHI/IGM MexaHquCKOI;I SHEPrUuu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXAHUUYECKOW DHEPTUU
JlaGopaTtopHast pabora «HccnenoBanue CBs3M pabOThI CUIIBI C
19 M3MEHEHHEM MEXaHWYEeCKOM SHEepruu Tejia Ha IpuMepe
pacTsDKEHUS PE3UHOBOTO KIyTa»
20 KonTtponbHas padora no teme «Kunematuka. JluHamuka. bubmuorexa [IOK
3aKOHBI COXPAHECHHUS B MEXaHHUKE» https://m.edsoo.ru/ff0c4b74
21 OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPHUH. bubmuorexa [IOK
BpoynoBckoe nemxenue. Auddysus https://m.edsoo.ru/ff0c4dc2
22 XapakTep JBUKEHHS U B3aUMOJICHCTBHS YaCTHI] BEILIECTBA.
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Mogenu cTpoeHUs Ta30B, JKUIAKOCTEH U TBEPIBIX TEI

Macca mounekyn. KonnyectBo BemectBa. [locrosnnas

23 ABoraapo
24 TemnnoBoe paBHoBecue. Temneparypa u e€ uamepenue. [lkana
temneparyp Llenbcus
25 Uneanbusiii raz B MKT. OcnoBroe ypaBuenue MKT ];:tlg::?/(:;.e;ii(.)rllf/ff% Afde
g | A e s e e
Knanefipora https://m.edsoo.ru/ff0c511e
27 3akoH /lanbToHa. ["a30BbIe 3aKOHBI
28 JlabopaTtopHast pabota «MccienoBanue 3aBUCUMOCTU MEXKITY
napaMeTpaMH COCTOSIHUS Pa3pesKEHHOro raza»
29 H3omporeccsl B uaeanbsHOM ra3e u ux rpaduyeckoe bubnnorexa [JOK
Hpe/ICTaBICHNE https://m.edsoo.ru/ff0c570e
30 cnocotut o ensmun. Komasersa rentor  paors Buomiorer LLOK
BHyTpeHHSs dHEPrus 0JHOATOMHOTI'O UJI€AIBHOTO Ta3a htps://m.eds00.1/f10c5952
bubnmnoreka HOK
31 Buer rensonepesia-in https://m.edscI)J(;).ru/ff0c5c36
32 VaenbHasg TemI0EMKOCTh BelecTBa. KomuecTBo TENIoThl npu bubmuorexa [IOK
Terionepenade. AanadaTHbIi mpoiecc https://m.edsoo.ru/ff0c5¢c36
33 IIepBblii 3aKOH TEPMOAMHAMUKY U €T0 IPUMEHEHUE K bubmuorexa [IOK
U30IpolLIeccaM https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTs nporieccoB B mpupoae. Bropoii 3akon bu6muoreka [JOK
TEPMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpunmun gevicteust n K11/ TennoBoi MamyHbI bubmorexa OK

https://m.edsoo.ru/ff0c600a
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36

ukn Kapno u ero KII/

37 DKoJIorHuYecKre mpoodIeMbl TEIIOHEPTETHKU
38 O6o06matromuii ypok «MonekynsapHas pusruka. OCHOBBI bubmuorexa [IOK
TEPMOIUHAMHUKH https://m.edso0.ru/ff0c6938
39 KonTtponsHast pabora o Teme «MomnekymnsipHas pu3uka. Bu6muoteka [JOK
OCHOBBI TEPMOTTHAMUKHY https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u koHaeHcanus. Mcnapenue u kuneHue bubmmorexa LIOK
https://m.edsoo.ru/ff0c63b6
41 AOGCo0THAs M OTHOCUTENbHAS BIAXXHOCTh BO3yXa. bubnuoreka [IOK
Hacelmenuslii map https://m.edsoo.ru/ff0c64d8
2| Ammsorponancouior spnersanon, Kakas spreteaTs, Buorexa LIOK
CoBpeMeHHbIe MaTepHATE: https://m.edsoo.ru/ff0c65f0
43 [ImaBnenue u xpucraumsanus. Y JesbHas TEIUIOTA IUIABJICHMUS. Bu6moteka [JOK
CyOaumariust https://m.edsoo.ru/ff0c6708
44 VYpaBHeHUe TeroBoro 6ajgaHca Bubmmorexa HOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3arus Tes. DIeKTpudeckuil 3aps. JBa Buaa bubmuoreka [IOK
SIIEKTPUUYCCKHUX 3aPSI/I0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBogHUKY, TUATAEKTPUKH U MTOJIYIPOBOIHUKH. 3aKOH bubmmnoreka HOK
COXPaHEHHUsI AIEKTPUIECKOT0 3apsiia https://m.edsoo.ru/ff0c6bcc
47 Bsaumopeiictue 3apsanoB. 3akoH Kynona. ToueuHslit bubmuoreka [IOK
AIEKTPUYECKH 3apsiz https://m.edsoo.ru/ffOc6ce4
48 Hampsix€HHOCTB anekTpryeckoro nois. [Ipuanun bu6muoreka [JOK
CYIEPIO3UIIMHU TEKTPUICCKUX Mojied. JIMHUU HanpsHKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabora cun sanekrpocratnyeckoro nois. [orennuan. PasHocts bubmuorexa [IOK

IIOTEHIINAIOB

https://m.edsoo.ru/ff0c6f00
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50 [IpoBOAHMKY M OUBIIEKTPUKU B HIEKTPOCTATUYECKOM I10JIE. Bu6muoteka [JOK
JIuaeKTprudecKas MpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
o1 OnekrpoémkocTh. Konaencarop bubmmorexa LIOK
https://m.edsoo.ru/ff0c7126
59 DIEKTPOEMKOCTD IIOCKOTO KOHJIEHCAaTopa. DHEPTUsl bubmuorexa [IOK
3apsKEHHOT0 KOHJICHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHas pabora "V3mepeHune 3MeKTPOEMKOCTH 1
KoHieHcaTopa"
[IpyuHIMN 1EeNCTBHS U IPUMEHEHHE KOHIEHCATOPOB,
54 KOIMMPOBAJIBHOTO armapara, CTpyuHOro mpuHTepa.
DJeKTpocTaTHUECKas 3aIuTa. 3a3eMIICHHAE dIIEKTPOIPUOOPOB
DNEeKTPUUECKUId TOK, YCIOBHUS €ro CYIIECTBOBAHHS.
55 [Tocrosiuusiii Tok. Cuna Toka. Hampspkenue. ConpoTHBIICHHE.
3akon OMa aJis yyacTKa Lenu
ITocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COEIUHEHNE
56 npoBoJHUKOB. JlabopaTropHas paboTa «3ydeHne cMenaHHoro 0.5 Bubmmorexa HOK
https://m.edsoo.ru/ff0c74f0
COEJIMHEHUS PE3UCTOPOB»
57 Pabota u MOLITHOCTD AMEKTpUYECKOT0 TOKa. 3aKoH J[>koyis- bubnmnoreka HOK
Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 1J1 MOJTHOM (3aMKHYTOM) AJEKTPUUYECKOM TIETH. BuGmorexa LIOK
58 KopoTtkoe 3ambikanue. JlabopaTopHas padora «3mepenue 0.5
https://m.edsoo.ru/ff0c7ae0
OJ1C uCTOYHMKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS
59 PesepBublit ypok. KonTponbHas pabota 1o reme bubmuorexa [IOK
"DOnekrpoauHamuka” / Beepoccuiickas mpoBepodHas pabota https://m.edsoo.ru/ff0c8c56
50 O6o0bmaromuii ypok «DieKkTpoauHaMukay / Becepoccuiickas bubnuoteka [JOK
npoBepoyHas paboTta https://m.edsoo.ru/ff0c88be
61 ONeKTpOHHAs MPOBOJUMOCTD TBEP/IBIX METAJNIOB. 3aBUCUMOCTD

COIIPOTUBJICHUA METAJIJIOB OT TEMIIECPATYPHI.



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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CBepXInpoBOAUMOCTh

DJNeKTpUYECKUi TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX

62 1
MyYKOB
I1 0
o | o oo s e 1
POBOA ' P pexoAa. https://m.edsoo.ru/ff0c84ae
[TonynpoBOTHUKOBBIE TPHOOPHI
64 DNEeKTpUYECKUI TOK B pacTBOpax U paciuiaBax 3J1€KTPOJIUTOB. 1 bubmmoreka [JOK
DIEKTPOIUTHYECKAS TUCCOLUAIINA. DICKTPOIIN3 https://m.edsoo.ru/ff0c82ba
DneKTpuYecKuil TOK B razax. CaMOCTOATEIbHBIN U bubmmoreka [JOK
65 . 1
HECaMOCTOSATENbHBIN pa3psia. MomHus. [Inazma https://m.edsoo.ru/ff0c84ae
66 DJIeKTpUYeCcKrue MPUOOPHI U YCTPOMCTBA U MX MPAKTUYIECKOE 1 bu6mmoteka [JOK
npuMeHenue. [IpaBuia TEXHUKH 6€30MacHOCTH https://m.edsoo.ru/ff0c86fc
67 KonTtponpHas pabora mo Teme «Dnekrpocratuka. [locTosHHBIN 1 Bu6motreka [JOK
SIIEKTPUUYCCKHI TOK. TOKH B Pa3IUUHBIX CpEIax» https://m.edsoo.ru/ff0c8a8a
bub OK
68 PesepBHeIit ypok. O6o0marommii ypok o temam 10 kinacca 1 htI/tIsz,I:I;I/?nT_GeI:ch])_E)_ru IF0C8T6C
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJTACC

Koaun4yecTBO 4acoB

IIpakr
P Hara JIeKTPOHHBbIE HU(POBHIE
Ne Kountpou HYecK
Tema ypoka usyue o0pa3oBaTte/ibHbIE
n/n Bcero bHbIE ue
HHUSA pecypchl
padoThI pador

bl

1 IlocTosiHHBIC MAarHUTHL U UX B3aUMOACHCTBHE. MarHuTHOE II0JIC. 1 bubnunoreka LIOK
BekTop MarHuTHOM MHIYKIWH. JINHUM MAarHUTHON MHIYKIHH https://m.edsoo.ru/ff0c9778

5 MarauTHOe 1oJie MPOBOJIHUKA ¢ TOKOM. OTBIT IpcTena. 1 bu6nmorexa LIOK
B3aumozelicTBre MPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
JIaboparopHas padota «/3yueHne MarHuTHOTO MOJISI KATYIIKH C bu6nmorexa LIOK

3 1 1
TOKOM» https://m.edsoo.ru/ff0c98fe

eMCTBHE MAarHUTHOTIO I10JIS Ha IPOBOAHUK ¢ TokoM. Cuina Ammepa.

4 §a60 atopHas padora «Hccie opa : eiic OCTOSIHHOT'O ’ 1 1 bubmorexa HOK

TOpHAas T JIEJOBAHHE JENCTBUS IIOCTOSIHHOT
patopHasi p a https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»

5 JlelicTBME MarHUTHOTO TOJISI HA JBHXKYIIYIOCS 3apSKEHHYIO 1 bubmuoreka [IOK
gactuiy. Cuna Jlopenna. Pabora cubt Jlopeniia https://m.edsoo.ru/ff0c9df4
DnexkTpoMarHuTHas HHAyKIUs. [IoTOk BekTOpa MarHUTHOU

6 unaykuun. JJ]C uaayKIMK. 3aKOH NEKTPOMArHUTHOW WHIYKIIMH 1
Qdapanes

7 JlabopaTtopHas pabota «VccnenoBanue siBICHUS 1 1 bubnuotexa [JOK
ANEKTPOMArHUTHOW WHTYKITHI https://m.edsoo.ru/ff0cal50
NunyktusHOCTE. SBNenne camonnaykimu. DJIC camonn 15078

8 9 eyK a 0ro I10. a Hyi 0KO 213 eKTPO J:YKH oe 1 bubmorexa OK

HEPTHUS MArHUTHOTO TI0JI KAaTYIIKA C TOKOM. DJIEKTPOMarHuTH
p ym p https://m.edsoo.ru/ff0ca600
noJie

9 TexHuyeckue yCcTpoHCTBa U UX MPUMEHEHHUE: TTOCTOSTHHBIE 1



https://m.edsoo.ru/ff0c9778
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MAarHuThbl, 3JICKTPOMArHUThI, SJICKTPOABUTaTCIIb, YCKOPHUTCIIN
OJIEMCHTAPHBIX YaCTULl, MTHAYKIWOHHAs I1€Yb

10 O6o6maromuii ypok «MarauTHoe 1oje. DIeKTPOMarHuTHAas bubmmoreka [JOK
WHTYKIIHASD) https://m.edsoo.ru/ff0cab82
1 KontposbHas padota mo teme «MarHuTHoe 1oJie. bubmuorexa [JOK
DJIeKTPOMArHUTHAS HHIYKIIUS https://m.edsoo.ru/ffOcad58
CBoOoHBIC MEXaHHUYECKHE KoieOanus. [ apMoHudeckue
12 KoseOaHus. YpaBHEHUE TaPMOHUYECKUX K(E)J'Ie6aHI/II71. [IpeBpamienue bubmmorexa LIOK
https://m.edsoo.ru/ffOcaf06
SHEPTUHU
13 JlaboparopHast pabota «lccienoBanne 3aBUCUMOCTH ITEPHOIa
MaJIbIX KOJIeOaHH! Tpy3a Ha HUTH OT JJIMHBI HUTH M MAacChl TPY3a»
Konebarenbubiit KOHTYp. CBOOOAHBIE 3TIEKTPOMArHUTHBIE
14 KoJiIeOaHus B Hz[eaan}(l)Il)\/[ KOH@GE;I”[FCHLHOM K(f)HType. Amnanorus bubmmorexa [IOK
https://m.edsoo.ru/ffOch820
MEXTy MEXaHUICCKUMU U SJICKTPOMArHUTHBIMH KOJICOAHUSIMH
15 ®opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTUU B UI€ATTBHOM bubmuoreka [IOK
KOJIeOaTEeTbHOM KOHTYpE https://m.edsoo.ru/ffOcb9c4
[Ipencrasnenue o 3aTyxaromux KoiaeOanusx. BeiHyX1eHHBIE
16 MSXZI:HI/I‘IGCKI/IG KOHG6ZI—)I(I/I${.IE€30H3HC. BI)IHY)KIIGHIZBIS bubnuorexa LIOK
https://m.edsoo.ru/ffOcbb86
AIEKTPOMArHUTHBIC KOJIeOaHuUs
[Tepemennsiit Tok. CHHYCOMIaNTbHBIN TIEPEMEHHBIN TOK. MOIIHOCTH
17 ne;I))eMeHﬁoro TOKa. AMZIJ'II/ITyI[Hoe u neﬁiTBy}omee 3HAUEHUE CUJIBI bubmmorexa LIOK
https://m.edsoo.ru/ffOcbd34
TOKa ¥ HANPsHKESHUS
18 Tpauchopmarop. [IpousBoacTBo, nepenada u norpedaeHue
ANEKTPUUYECKON SHEPTUU
19 YCTpolCTBO M MPAKTUUECKOE TPUMEHEHUE AIEKTPUUECKOTO 3BOHKA, bubnuotexa [JOK
reHepaTopa MepeMeHHOro TOKa, IMHUH dIIeKTporepenay https://m.edsoo.ru/ff0cc324
20 DKOJOTUYECKHUE PUCKH MPU TTPOU3BOJICTBE AIEKTPOIHEPTHH.

KynpTypa ncnonb30BaHus IEKTPOIHEPTUH B TOBCETHEBHOM KU3HU
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Mexanuyeckue BOJHBI, yCIIOBUS pactipoctpanenus. [lepuo.

21 CkopocTb pacnipocTpaHeHHsl U JuiiHa BosiHbl. [lonepeunsie u Bubmmorexa IOK
https://m.edsoo.ru/ff0cca54

IIPOJIOJILHBIE BOJIHBI
99 3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicora ToHa. TemOp bubmmoreka [JOK

3ByKa https://m.edsoo.ru/ff0cccOc
93 DJIEKTPOMArHUTHBIE BOJIHBI, KX CBOMCTBA U CKOPOCTh. [lIkana bubmuorexa [{OK

AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paTUOCBsI3U U TeJIeBUACHUS. Pa3BuTHE CPEICTB CBA3H.

Pamnonoxanusa

bubnunoreka LIOK

25 Konrtponsnas padora «Konebanus 1 BOJTHBD) https://m.eds0o.ru/ff0cc6fe
26 [IpsmonuHeitHOE pacpocTpaHeHHE CBETa B OJJTHOPOJIHOM cpejie. bubnnoreka [JOK

Toueunblii ©ICTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 OTtpaxenue cBeTa. 3aKOHBI OTpakeHust cBeTa. [locTpoeHue bubmmoreka [JOK

M300pakKeHHUH B TTIOCKOM 3epKaie https://m.edsoo.ru/ffOcd4e0
28 [Ipenomnenue ceera. [loiHOE BHYTpEHHEE OTpaKEHUE. bubmmnoreka [HOK

[penenbHBIN YToJ MOTHOTO BHYTPEHHETO OTPaXKECHHSI https://m.edsoo.ru/ff0cd7f6
29 JIaGoparopHas paboTa «/3mepeHue nmokasaTess NpeoMICHHS bubmuoreka [IOK

CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoenue nzobpakenuii B muH3ze. opmyna TOHKOM bubmuoreka [JOK

JIMH3BL. Y BeJIMUCHHUE JTMH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopHas pabota «lccinenoBanue CBOMCTB H300paKEHUI B

JIUH3aX»
39 Hucniepcus csera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

JlaGopatopHnas pabota «HaOnronenue qucnepcuu cBeTa»

Wnrepdepennus creta. Audpaxus ceera. udpakironHas bu6muoreka [IOK
33 )

pemérka https://m.edsoo.ru/ffOced22
34 [TonepeunocTs cBeTOBBIX BOJH. [lonspuzarus cBera bubnuotexa [JOK



https://m.edsoo.ru/ff0cca54
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https://m.edsoo.ru/ffOcf02e

OnTuueckue MpuOOPHI U YCTPOICTBA U YCIOBUS UX O€30I1aCHOTO

35 MIPUMCHCHHUS
36 ['panu1Ibl IPUMEHUMOCTH KJIACCUYECKOM MexaHUKH. [TocTynaTsl bubmuorexa [IOK
CIEHATBHON TEOPHUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHH U bubmmoreka [JOK
COKpAIllCHHE JUTHHBI https://m.edsoo.ru/ffOcfa42
38 DHeprust ¥ UMNYIbC PEIATUBUCTCKON YacTULbl. CBSA3b MaccChl € bubnnoreka [JOK
JHEPrUel U UMITYJIbCOM. DHEPTHsI TOKOS https://m.edsoo.ru/ff0cfc68
39 KonTponbnas padota «Ontuka. OCHOBBI CIELIMATEHON TEOpUU bubnnorexa [JOK
OTHOCHTEIbHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonsr. opmyna [Inanka. DHeprus 1 UMIyabCc GpoToHa ﬁgg:jﬁé;ii?’ﬁ/ﬁoc fel6
41 OtkpeiThe U uccienoBanue porordpdexra. OnbiTel A. I'. Cronerora ﬁ;gﬁ?;;é;ii?ﬁlﬁoc fca
42 3akonsl poTorddekra. YpaBHeHue DiiHIITeHA 11 hoTodddeKTa. bubnmnorexa [JOK
«KpacHas rpanuna» Gporordpdexra https://m.edsoo.ru/ff0d015e
43 JaBnenne cera. OnwiTel [1. H. JIebeneBa. Xumudeckoe aericTpue bubmmoteka IIOK
cBeTa https://m.edsoo.ru/ff0d04a6
44 TexHuyeckue ycTpoicTBa U MpaKTUYECKOE MPUMEHEHUE:
¢dboTosrneMeHT, GOTOAATUNK, COTHEUHAs: OaTapesi, CBeTOANO
45 Pemenue 3anay mo Teme «3J€MEHTHI KBAHTOBOW ONTHKIY Bubmmorexa LIOK
https://m.edsoo.ru/ff0d0302
46 Monens atoma Tomcona. OnbiTel Pezepdopaa o paccestHuio a- bu6muoreka [IOK
vacTuil. [I1aneTapHas Moienb aToma https://m.edsoo.ru/ff0d091a
47 [Toctynater bopa buomrorexa LIOK

https://m.edsoo.ru/ff0d0afa
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48

W3znydyenue u noriomieHue GOTOHOB MPH MEPEX0Jie aTOMa C OJTHOTO
YpOBHS SHEPrUH HA Apyroil. Buabl ciekTpoB

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0afa

49

50

BosHoBbI€ cBoiicTBa yacTull. Bonnel ae bpoitns. KopmyckynspHo-
BOJIHOBOM Jyaniu3M. CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE

OTtkpoiTHE paguoakTuBHOCTH. OnbITH Pe3epdopna mo
OTIpEICNICHUIO COCTaBa PAIMOAKTUBHOTO U3ITYUCHHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anb(a-, 6era-, raMmma-u3ydeHus. Bausaue
PaJIMOAKTUBHOCTH Ha KHBBIC OPTaHU3MBI

52

53

54

OTkpbITHE IPOTOHA U HEUTpOHA. M30TONBL. Anb(a-pacnan.
DNEeKTPOHHBIN M MMO3UTPOHHBIN OeTa-pacnas. ['amma-u3nydenue

DHeprus CBSA3H HYKJIOHOB B sijipe. SlnepHbie peakuuu. SaepHslii
peaktop. [Ipobnemsbl, mepCcreKTUBBI, IKOJIOTHYECKUE ACTIEKTHI
SJIEPHON YHEPTETUKH

DOneMeHTapHbie YacTullbl. OTKpBITHE TO3UTPOHA. MeTO b
HaOII0/IEHUS ¥ PETUCTPAIUH SJIEMEHTAPHBIX YacTull. Kpyriblii cron
«DyHIaMeHTalbHbIE B3auMoieicTBUsA. EnMHCTBO Qu3nyeckoi
KapTHUHBI MUPay

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Otansl pa3BUTHS acTpoHOMUH. [IpHKITagHOE 1 MUPOBO33PEHYECKOE
3HaueHue actpoHomMuu. Bun 3Bé3nnoro Heda. Co3Besaus, sipkue
3BE3/1bl, TUIAHETHI, UX BUAUMOE JBMKeHue. ColHeYHas cucrema

56

57

58

Connue. ConHeuHas akTUBHOCTB. Mcrounuk sHeprun ComHIla U
3BE3N

3BE37bI, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3/1bI [NIABHOM
MOCJIE0BAaTENbHOCTU. BHyTpeHHee cTpoenue 38€31. COBpeMEHHbBIE
MIPEJCTABIEHUS O IPOUCXOKICHUN U 3BooLK CONHIA U 3BE3]L

Muieunsiit [lyte — Hama ['anmaktuka. [lonoxxenue u n1BuxeHne
Connua B IN'anaktuke. 'anaktuku. YEpHbIE IBIPHI B sipax rajJlakKTUK

59

Bcenennas. Pa3zoeranue ranaktuk. Teopust bonbiioro B3peiBa.
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PenukroBoe nznyuenue. MerarajgakTuka

60 Hepemennsie npobieMbl acCTpOHOMUHT 1
61 KontposbHas pabota «2JI€MEHTHI aCTPOHOMHUH U aCTPODU3UKH 1
O6o06maromuit ypok. Ponb pusuku u actpoHOMUH B
62 9KOHOMHUYECKOM, TEXHOJOTHUYECKOM, COIUAIBHOM M STHYECKOM 1
cdepax AesITeNbHOCTH YeJIOBEKa
63 O606ma}0m1:1171 YPOK. leJ'IB 1 MeCTO (PU3HKHU U aCTPOHOMUH B 1
COBPEMEHHOW HAYyYHOH KapTHHE MUpa
64 O6o6maromuii ypok. Poib ¢pusndeckoii Teopuu B GopMUPOBaHUN 1
Mpe/ICTaBICHU 0 GU3NYECKON KapTUHE MHUpa
O6o06maromuit ypok. Mecto ¢pu3n4eckoil KapTHHBI MUpa B 001IeM
65 PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TPEACTABICHUHN O 1
npupoje
66 PesepBHbIil ypok. MarHuTHOE 10J1€. DIEKTPOMArHUTHAST HHIYKIUS 1
67 PesepBHblit ypok. OnTuka. OCHOBBI clieHaIbHONW TEOPUU 1
OTHOCHUTEIIEHOCTH
68 Pesepnbiii ypok. KBantoBas ¢puznka. D1eMeHTbl aCTPOHOMUU U 1 bubmmnoreka HOK
acTpOPHU3UKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOM ITPOT PAMMBI

10 KUIACC

Kona
MPOBEPSIEMOT0
pe3yiabTarta

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTAThl OCBOCHHMSI OCHOBHOII 00pa3oBaTe/IbHOI
NMPOrpaMMbl CpeHero 0o1ero oopa3oBaHusi

10.1

10.2

JleMOHCTpHpOBaTH Ha MpHMEpPaxX poiib U MeCTO (U3UKU B (POPMHUPOBAHHH COBPEMEHHOM
Hay4HOW KapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOM TEXHMKH U TEXHOJIOTHH, B

MPAKTUYECKON JIEATEIbHOCTHU JIFOIeH

YunuThIBaTh TPAaHUIBI TMPUMEHEHUS H3yYeHHBIX (H3MUecKnx Mopeneil: marepuaabHas
TOYKa, WHEpPLHUAIbHAs CHUCTeMa OTCY€Ta, aOCOMIOTHO TBEPIOE TENO, WICAIBHBIA Ta3;
MOJIETT CTPOCHUS Ta30B, )KUIKOCTEH W TBEPIBIX TEJ, TOUCUHBIH AIIEKTPUUECKUAN 3apsim —

MpU pelIeHnH HPU3NIEeCKUX 3a7ad

10.3

10.4

Pacnio3naBars ¢usuyeckue sBieHUs (MPOLECCH) U OOBACHITH UX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYSIPHO-KMHETHYECKOW  TEOpHHM  CTPOCHUS  BemecTBa U
9NEKTPOJUHAMHUKH: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPAMOJIMHEHHOE JBHKCHHE,
CBOOOZHOE TMajeHHe Tel, ABIKCHHE 110 OKPY)KHOCTH, MHEPIHsS, B3aHMMOJCHCTBHE Tl
Iuddy3usi, OpOyHOBCKOE BUKCHHE, CTPOCHHE KUIKOCTCH U TBEPIBIX Tell, U3MECHEHHE
o0béMa Ten TpU HarpeBaHMM (OXJIAKICHHWH), TEIUIOBOE paBHOBECHE, HCIIAPEHUE,
KOH/ICHCAIS, TUIABJICHHE, KPUCTAJUTU3AIIHSI, KHTICHHE, BIaXKHOCTh BO3/lyXa, MOBHIIICHUE
JaBIICHHS Ta3a MPH €r0 HarpeBaHWHM B 3aKPHITOM COCYJE, CBSI3b MEXIY IapaMeTpaMH

COCTOsIHUSA Ta3a B U30IIpoHEeCCax; JICKTPpU3aluns TCII, B3aPIMO,I[eﬁCTBPI6 3apsaa0B

OnuceiBaTh MEXaHUUYECKOE JABWKCHUEC, UCIIOJIb3YA (1)I/I3I/I‘ICCKI/IC BCJIIMYMHBL: KOOpAWHATA,
nyTb, MNCPEMCIICHUEC, CKOPOCTh, YCKOpPCHHEC, MacCa TeCjla, Cujla, HUMITYJIbC T¢CJla,
KHHCTUYCCKas SHEPrus, MOTCHUHAIbHAA JHEPTHA, MCXaHNYECKasd pa60Ta, MEXaHUYCCKast
MOIIIHOCTBh, IPpU OIIMCAHUHN MPABUIBHO TPAKTOBATH (1)I/I3H‘{eCKPIﬁ CMBICJI UCHOJIb3yEMbIX
BCIIMYHUH, HX 0003HaUYeHHUSI | CAWHNUIBI, HAXOOUTh q)OpMYJH)I, CBA3BIBAIONIUC JTAaHHYIO

(1)I/I3I/IT-ICCKyIO BCJIIMYUHY C APYTUMU BEIMYNHAMU

10.5

OnwuceiBaTh M3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SBJICHUS, HCIOJB3YS
(1)I/I3I/I‘IGCKI/IG BCJIIMYMHBIL: JTaBJICHUEC I'a3a, TEMIIEpaTypa, CpCAHAA KMHCTHYCCKAasA SHEPTUA
Xa0THYECKOTO  JABIDKEHHMSI MOJIEKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb  MOJICKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPECHHSS JHEprusi, padora raza, xodpduimeHT mone3Horo
JEHCTBHS TEIJIOBOTO JBUTATEJNS;, NPU ONMCAHWU IMPABWIHLHO TPAKTOBATH (U3NUECKHI
CMBICJI HCHOJb3yEMbIX BEIMYUH, WX 0003HAYEHHMS W €IUHULBI, HaXOAUTHh (HOPMYIIBL,

CBA3BIBAIOIIUC TAHHYIO (1)1/131/1‘1601(}1}0 BCJIIMYHHY C IPYTIr'UMU BEIIMYNHAM

10.6

OnuceBaTh U3yYEHHBIC AJICKTPUYCCKUE CBOMCTBA BEIISCTBA M JJCKTPHUYCCKUE SBICHUS
(TIpoTIeCcChl), MUCIIONB3Ys (U3MUSCKUE BEIMYHUHBL: JJICKTPHUSCKHUM 3apsi, dICKTPHICCKOE
MmoJie, HamnpsHKEHHOCTh TOJIS, MOTEHIMAN, Pa3HOCTh TOTEHIMAJIOB, TPU OMHCAHUHU
MPAaBUIILHO TPAKTOBATh (DU3MUYECKUI CMBICI UCIOJIB3yEMBIX BEITHUYMH, NX 0003HAUCHUS U
C/IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOININE JaHHYIO (U3UYECKYI0 BEIHUYHHY C

APYTUMHU BCIIMNYNHAMU




10.7

10.8

aHaJM3UPOBATh (PU3MUYECKHE TPOLECCH U SIBICHHS, HCIONb3ySd (U3UUECKUE 3aKOHBI H
TIPUHITUTIBL: 3aKOH BeceMupHoro Tsarotenus, |, 11 u 11l 3akonsr HetoToHa, 3aK0H cOXpaHEHUS
MEXaHHUUECKOW DHEPruM, 3aKOH COXPAaHEHHsS WMIIYNbCa, MPUHLUI CYNEPIO3WUIHU CHIL,
MIPUHIMIT PaBHOIPABHS HHEPIIMAIBHBIX CHCTEM OTCUETa; MOJEKYISIPHO-KHHETHYECKYIO
TEOPHIO CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEAHEH KWHETUYECKOW SHEPTUU
TEIUIOBOTO JBIDKEHHS MOJIEKYlT C aOCONIOTHOM TemIepaTrypoii, WepBBI 3aKOH
TEPMOJMHAMHKH, 3aKOH COXpPaHEHHS JJIEKTPHUYECKOTO 3apsiaa, 3akoH KyioHa; mpu 3TOM
pa3nuyath CJIOBECHYIO (QOPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAXKCHUE U

yCIIOBUS (TPaHHULIBL, 00IaCTH) MPUMEHIMOCTH

OOBACHATL OCHOBHEIE MIPUHOUAIIBI I[CI\/'ICTBI/ISI MaliuH, HpI/I60pOB N TCXHUYCCKUX

YCTPOKCTB; pa3inyaTh YCIOBUS MX 0€30I1aCHOTO HCIIOIb30BaHUS B TOBCEAHEBHON KU3HU

10.9

BBIMOMHATS SKCHEPHMEHTHI 0 HCCIEIOBAHHIO (DMU3MUYECKHUX SBJICHHUH M MPOLECCOB C
WCTIONB30BaHUEM TMPSIMBIX W KOCBEHHBIX M3MEPEHHUH; Tpu dSToM (HOpMYIHPOBATH
mpobiieMy (3afady) M THIOTe3y YYeOHOTO OSKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3

MPEIOKEHHOTO 000PYA0BaHMUSL, IPOBOAUTE ONBIT U (POPMYITUPOBATH BBIBOJIBI

10.10

OCYHIGCTBHSITI) MNpAMBIC W KOCBCHHBIC H3MCPCHUA (bI/I3I/I‘ICCKI/IX BCJIIMYUH, IIpU ITOM
BLI6I/IpaTB OINTHUMAJIBHBIA CITOCO0 HU3MEPECHUA U UCIIOJIB30BaTh U3BECTHBIE METOABI OLICHKU

HOTPELIHOCTEN U3MEPEHUI

10.11

10.12

10.13

10.14

UccnemoBarh 3aBUCHMOCTH MEXIy (UINUECKUMH BEIUYMHAMHU C HCIIOJIB30BAaHUEM
OPSAMBIX M3MEPEHUH; IPU 3TOM KOHCTPYHPOBATH YCTaHOBKY, (DMKCHUPOBATH PE3YJIBTATHI
MOJYYEHHOW 3aBHCUMOCTH (DU3MUECKUX BEIMYUH B BUAC TAaONWI W TpadUKOB, JENATh

BBIBOJBI 1O PE3YJIbTaTaM HUCCICAOBAHU

CoOmroaTh mpaBwia 0€30MaCHOrO Tpyda HpU IPOBEIEHHM HCCIECHOBAHMH B pPaMKax
y4eOHOTO SKCHEPUMEHTa, y4eOHO-MCCIIeIOBATENbCKOM W TMPOEKTHOW JIESATEIBHOCTH C

WCTIOJIb30BaHUEM H3MEPHUTENbHBIX YCTPOHCTB U JIAOOPAaTOPHOTO 000PYAOBAHUS

Pemats paC‘{éTHLIe 3agadyn C SABHO 3a).IaHHOﬁ (1)H3quCKOﬁ MOJCIBbIO, HCIIOJIb3Ys
(1)I/I3I/IHGCKI/IG 3aKOHbI M TMPHUHIOUIIBI; Ha OCHOBC aHaliu3a YCJIOBHUA 3aladyun BI)I6I/IpaTI)
(1)I/I3I/I‘-ICCKyIO MOACIb, BBIACIATH (1)I/ISI/ILICCKI/I€ BCIIMYMHBI U (bOpMy.]'H:I, H€06XO,Z[I/IMLIG JJIA
eé peui€HusA, MNpPOBOAWUTH paC‘-IéTBI U OLCHUBATh PCAJIBHOCTH IIOJYYCHHOI'O 3HAUCHUA

(hM3UYEeCKOi BETHYNHBI

Pemare xadecTBEHHEBIC 3aavu: BBICTpanMBATL JIOTMYCCKU HCEIIPOTHUBOPCUYMUBYIO ILCIIOYKY

pacCyXIeHUH ¢ OIOPON Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKUE SIBICHUS

10.15

Ucnonb3oBaTh mpu pemieHHHd y4eOHBIX 3a/ad  COBPEMEHHBbIE WH(POPMAIOHHEIE
TEXHOJIOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBAHHS, HHTEPIPETALUU U PEACTABICHUS y4eOHON
W HAyYHO-TIONMYNSApHOW WH(GOpPMAIH, TIOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB;

KPUTHUYCCKHN aHAJIM3UPOBATH IMOJTYIACMYIO I/IH(bOpMaI_II/IIO

10.16

[IpuBoIMTH TpUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE

HayKH, 00BSCHEHHNE MPOIIECCOB OKPYKAIOIIET0 MHPA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTUH

10.17

Hcronp30BaTh TEOpeTHYECKHE 3HAHUS 1O (U3MKe B MOBCEJHEBHOM JKWU3HHM JUIS
obecriedeHusi 0e30MacHOCTH MpH  OOpalleHMd ¢ T[pHOOpaMH W TEXHUYECKUMH

YCTpOMCTBaMHU, il COXpaHEHHUS 3A0pPOBbA W COOJIOACHHS HOPM 3KOJOTHYECKOTO




MIOBEJICHUS B OKPY>KaloIlel cpelie

10.18

PabGoTath B Tpymnme C BBIIOJHCHHEM pA3JIMYHBIX COLHUAIBHBIX POJICH, IJIaHUPOBATh
paboTy TpYNIBL, pandOHANIBHO pacHpeneisTh OO0SM3aHHOCTH W  IUIAaHUPOBATh
JEATEeIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJIcKBaTHO OIICHUBAThH BKJAJ KaXKJOrO U3

YYaCTHHKOB TPYIIITHI B PEIIEHUE pacCMaTPUBAEMOU MPOOIEMBI

11 KUIIACC

Kox
NpoBepsieMoro
pe3yJbTarta

IIpoBepsieMble npeaMeTHbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI
NPOrpaMMBbl CpeHero ooumero oopa3oBaHus

111

11.2

11.3

114

JeMoHCTpHUpOBaTh Ha MPUMEPaX Poiib U MeCTO (PHU3UKH B (POPMUPOBAHUU COBPEMEHHOMN
HAay4YHOH KapTHHBI MHpa, B pa3BUTHUM COBPEMEHHOW TEXHUKH U TEXHOJOTUU, B
MPAKTHYECKON JEATSILHOCTH JIIOJIeH, LEJIOCTHOCTh M EAMHCTBO (PM3UYECKONW KapTHUHBI
MHUpa

Y4uuThIBaTh TpaHUIBl NPUMEHEHUS M3YYECHHBIX (U3NYECKUX MOJENeH: TOUYeUHBIN
3NEKTPUYECKHUM 3apsi, sjaepHas MOJEIb aToMa, HyKJIOHHAas MOJEIb aTOMHOTO fapa MpHU

pelIeHny PU3NIECKHX 33134

PacriosnaBath Qu3nveckue sBICHUS (TPOIECCH) U OOBSACHATh MX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKA M KBAHTOBOW (M3UKH: DIIEKTPUYECKas MPOBOJAUMOCTH, TEILUIOBOE,
CBETOBOE, XHMHYECKOE, MarHHTHOE JEHCTBUS TOKa, B3aWMOJEHCTBHE MAarHUTOB,
AJIEKTPOMAarHUTHAs WHAYKIHSA, JEHCTBUE MArHUTHOTO TIOJNST Ha TPOBOJAHUK C TOKOM H
JBIDKYIIUICS  3apsil, DJICKTPOMAarHWTHBIE KOJEO0AaHWS ¥ BOJHBIL, TPSIMOJHMHEHHOE
pacrpocTpaHeHUe CBETa, OTpakeHHe, MpeJoMIIeHHe, HHTepdepeHIrs, TUPpaKiuus u
TOJISIpU3aIlis CBeTa, IUcrepcus cBera, (otoanekrpudeckuii 3Pdext (dhoTorddexr),
CBETOBOE JIaBJICHWE, BO3HHKHOBEHHE JIMHEHUaToro CHEeKTpa aromMa BOAOPOJA,

C€CTCCTBCHHAA U UCKYCCTBCHHAA paJUOAKTUBHOCTDb

OnuceiBaTh W3yYEHHBIC CBONCTBA BEIECTBA (IEKTPUYCCKUE, MATHUTHBIC, ONTHYECKUE,
JJIEKTPUIECKYI0 TIPOBOAMMOCTD Pa3IUYHBIX Cpel) M DICKTPOMArHUTHBIC SIBJICHUS
(nmporiecchbl), HWCMONB3Yys (U3NYECKHE BEIMYMHBL JIEKTPUUECKUN 3apsjl, CHJIa TOKa,
3JIEKTPUIECKOE HANPSDKEHUE, DJICKTPUIECKOE COIMPOTHUBIICHUE, PA3HOCTH IMOTEHITHAIOB,
OJIC, pabora TOKa, WHAYKIWS MAarHUTHOTO TIoJis, cuia Awmrepa, cuia JlopeHna,
WHIYKTUBHOCTh KATYIIKH, DHEPTHUS DJIEKTPUUECKOTO W MATHUTHOTO IIOJICH, Mepuoa u
4yacToTa KoOJieOaHWil B KOJeOaTeJbHOM KOHTYpe, 3apsii W CWila TOKa B Iporecce
FapMOHHYECKUX 3JICKTPOMArHUTHBIX KOjieOaHu#, (DOKYCHOE PacCTOSHHUE M ONTHYECKas
CWJIa JIMH3bI, TIPU OMMCAHWU MPABHILHO TPAKTOBATh (PU3UYECKHUI CMBICI HCIOIb3yEeMbIX
BEJIMYMH, UX OOO3HAYCHMS M COUHMIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOLINE TAaHHYIO

(1)I/I3I/I‘16CKyIO BCJIMYMHY C IPYTUMU BCIINUMHAMU

115

OnuceiBaTh HN3YUCHHBIC KBAHTOBBIC SBJICHUA W IMPOLCCCHI, HCIOJb3YA (1)I/I3I/I‘-IGCKI/IC
BCJIMYUHBI: CKOPOCTH JJICKTPOMArHMTHLIX BOJIH, JJIMHA BOJIHBI U YaCTOTa CBETA, DHCPIUusi

" UMITYJIBC (I)OTOHa, nepuona nmogypacmnazaa, SHCPrusd CBA3W aTOMHBIX AACP; IIPU ONMMCAaHUU




NPaBUJIBLHO TPAKTOBATH (PU3NUECKHUH CMBICI HCIIOJIb3YEMBIX BEIMYMH, UX 0003HAYCHUS U
€IMHHULBI; YKa3bIBaTh (OPMYJbI, CBSI3bIBAIOIIME AAHHYIO (QU3UYECKYH BEIMYHHY C

APYruMHu BCIWMYHUHAMM, BBIYUCIIATH 3HAYCHUC (1)PI3I/I‘ICCKOI7[ BCJIIMYHHBI

11.6

11.7

11.8

11.9

AHanu3upoBaTh (QHU3MYECKHE MPOLECCHl W SIBICHHS, WUCIOIB3Ys (DU3NYEeCKHe 3aKOHBI U
OpUHIMIBL 3aKOoH OMa, 3aKOHBI IIOCJIEIOBATEIIBHOIO M IapajuIENbHOTO COCIMHEHUS
NPOBOAHMUKOB, 3akoH Jxoyms — JleHna, 3aKOH SJIEKTPOMAarHUTHOW WHAYKIHH, 3aKOH
OPSAMOJIMHEHHOTO paclpOCTPAaHEHUSI CBETa, 3aKOHBI OTPAKEHHUs CBETa, 3aKOHBI
NpeJIOMIICHHsT CBeTa, ypaBHeHHe OWHIITeHHa it ¢orodddeKTa, 3aKOH COXpaHEHUs
SHEpPI'HM, 3aKOH COXPAHCHMS HMIIYJIbCa, 3aKOH COXPAHEHHUS 3JICKTPUUYECKOTO 3apsiaa,
3aKOH COXpaHEHMs MacCOBOI'O 4YHCNIA, MOCTyJaTel bopa, 3akoH paaMOaKTHBHOIO
pacmaza; npy 3TOM pa3iNyaTh CIOBECHYIO (QOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHIECKOe
BEIPKEHWE U YCIOBUS (TPaHUIIBI, 00JaCTH) IPUMEHUMOCTH

OHpCI[eJ'IﬂTI) HaIlpaBJICHUEC BEKTOpAa MHAYKIHWU MArHuTHOIO I10JI1 MPOBOJHHKA C TOKOM,
cuiiel Ammniepa u cuibl Jlopenna

CTpouTh M OIIUCHIBATH N300paYKEHHE, CO3/I1aBaeMOe INIOCKUM 3€pKajioM, TOHKOW JTMH30U
BBINONHATE 3KCIEPUMEHTHI IO HCCIIEAOBAaHMUIO (PU3MYECKUX SIBICHUM M IPOLECCOB C
WCIIOJIb30BaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHU; TpuU 3ToM (HOpMYIHPOBATH

npobieMy (3amady) W THIOTe3y y4eOHOTO SKCIIEPHMEHTa, COOMpaTh yCTaHOBKY U3

NPENIOKEHHOTO 000PYI0BaHUSI, TIPOBOAUTE OMBIT U (POPMYIUPOBATH BBIBOJIBI

11.10

OCYHIGCTB.HHTB IMpAMBIC M KOCBCHHBIC HN3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIIMYUH, IIpU I3TOM
BBI6I/IpaTL ONTUMAIIBHBIA CITOCO0 HU3MCPCHUS U UCIIOJIb30BATh U3BECTHBIC MCTOJbI OLICHKU

MIOTPEUIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

HccnenoBath 3aBUCHMOCTH  (PH3MYECKMX BEJMYUH C  HCIOJIB30BAHUEM  MPSMBIX
U3MEPEHUH; NpU 3TOM KOHCTPYHPOBaThb YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl
MOJYYEeHHOH 3aBHCUMOCTH (U3MUYECKUX BEJIMYHH B BUAE TaOIUI] U TpadHKOB, JeNaTh

BBIBOJBI IO PE3yJIbTaTaM HUCCICAOBAHUA

CobmronaTh npaBuia 0€30MACHOTO TpyAa HpU MPOBEIEHUM HCCIEIOBAHUNH B paMKax
y4e0HOro 3KCIepUMEHTa, y4eOHO-UCCIIEI0BATEILCKON M MPOEKTHOHN JEsITeNhHOCTH C

MCIOJIb30BaHUEM M3MEPUTENBHBIX YCTPOUCTB U JIabOpaTOPHOro 000pyAOBaHUS

Pemars paC‘léTHLIG 3aJa4u C SBHO 3a,[[aHHOI71 (1)I/I3I/IIIGCKOI>i MOZACJIbIO, HCIIOJIb3Yyd
(1)I/ISI/IT-IGCKI/IG 3aKOHbI W TIIPUHOMWIIBI; Ha OCHOBC aHalin3a YCJIOBUA 3aJadyu BI)I6I/IpaTB
(1)I/I3I/I‘160Ky10 MOACb, BBIACIATH (I)I/I3I/ILICCKI/IC BCJIIMYMHBI U (bOpMy.TIBI, HCO6XO,Z[I/IMBIC JUIs
eé peuicHus, NpPOBOAWTH paC‘IéTBI U OLCHUBATHL PCAJIbHOCTH ITOJIYYCHHOI'O 3HAYCHHA

(hM3MUECKOM BETUYNHBI

Pemrars xadyecTBEHHBIC 3aauu: BBICTpAMBATHL JIOTUYCCKU HCIIPOTUBOPCUYMBYIO ILCIIOYUKY

paccykaeHuit ¢ ormopoi Ha N3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3NIECKUE SIBIICHHS

11.15

Hcmonp30BaTh TpH  peIIeHHH YYeOHBIX 3a7ad COBPEMEHHBIE HH()OPMAIMOHHEBIE
TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMY U TIPEACTABICHUS yUeOHOM
W HAyYHO-TIONMYJSIPHOM WH(MOpMAIMK, T[OJyYCHHOW W3 Pa3UYHBIX HCTOYHUKOB,

KPUTUYCCKU aHAJIU3HUPOBATH MMOJTYUIaCMYHO I/IH(l)OpMaL[I/IIO

11.16

OOBSICHATH MMPUHIIATIBI HCﬁCTBHH MallIuH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB; pa3ianyaTb




YCJI0BUA UX 0e30IMacHOr0 UCIOIL30BAHUS B HOBCC,I[HCBHOﬁ KHU3HHU

11.17

[IpuBoANTH pUMEpHI BKJIAAA POCCUICKUX U 3apyOEXKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE MPOLECCOB OKPY)KAIOLIETO0 MHpa, B PAa3BUTHE TEXHUKU MU

TEXHOJIOTUH

11.18

11.19

Hcmonb30BaTh TEOpETUYECKHE 3HAHUS 1O (U3MKE B TIOBCCJHCBHOW JKWU3HU IS
obecrieueHrss 0€30IaCHOCTH TPH  OOpamieHWH ¢ TpHOOpaMH W TEXHUYCCKUMH
YCTpOMCTBaMH, JJIsi COXPAHEHUs 3JI0POBbS W COOJIIOJICHUS HOPM 3KOJOTHYECKOTO

MOBEJCHUS B OKPYXaIOLIEH cpeie

PaGoTatp B rpymme c BEITIOHEHHEM Pa3IMYHBIX COITHANBHBIX POJIEH, IUTAaHUPOBATH paboTy
TpYIIbI, PalUOHATIBHO pacIpeieiiaTh OO0S3aHHOCTH M IUIaHHPOBATh JCATENBHOCTh B
HECTAHJAPTHBIX CUTYalUsX, aJ€KBATHO OLICHUBATh BKJIAJl KAXKIOTO U3 YYACTHUKOB I'PYIIIIbI

B pCLICHHUE PACCMATPUBAEMOM TIPOOIIEMBI




IMPOBEPAEMBIE 2JIEMEHTbI COAEPKAHUSA

10 KJIACC

Koxa
pasaena

Koxa

NpoBepsieMOro

3JIEMCEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

2.1

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

1.2

2.1.1

®uzuka — Hayka o mpupojae. HayuHble METONbI MMO3HAHUS OKPYKAIOILIErO
Mupa. Poib sKcliepuMEHTa W TEOpUHU B MPOLIECCE IMO3HAHMS MPUPOJIBI.

DKCrepuMeHT B pU3UKeE

MopenupoBanue (pU3MUECKUX SBICHHA U MPOIEcCOB. HaydHble TUMOTE3HI.
@dusnueckue 3aKOHbl U TEOPUU. ['paHUIBI MPUMEHUMOCTH (PU3MUYECKHX
3akoHOB. [IpuHnmn coorBeTcTBUA. Poib 1 MecTo (pu3nku B HOpMUPOBAHHH
COBPEMEHHOM Hay4HOW KapTUHBI MHpa, B IPAKTUYECKOW AESITEIbHOCTU
moaen
MEXAHUKA
#iHParittKUHEMATHUKA

Mexanndeckoe JBHIKCHUC. OTHOCUTENBHOCTh MEXaHHYECKOIO JABUMIXKCHU.

Cucrema orcuéra. Tpaexropus

2.1.2

2.1.3

2.14

2.15

2.1.6

Ilepemerienue, cKOpocTh (CpelHsisEi CKOPOCTb, MTHOBEHHAasi CKOpPOCTh) H
YCKOpEHUE MaTepHallbHOM TOYKHM, HX IMPOEKIMH Ha OCH CHCTEMBI
koopauHaT. Cllo’keHHEe EPEMEIIECHUN U CII0KEHUE CKOPOCTEN
PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJIMHEITHOE IBWXKeHue. ['paduxu
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, IyTH U INEPEMEIICHHUS
MaTepUaIbHOU TOUKHU OT BpEMEHU

CBoOoaHoe magenue. Y cKopeHrue CBOOOTHOTO MaICHHS

KpuBonmHeliHOe 1BMKeHHE. PaBHOMEPHOE NBM)KEHUE MAaTepUAIbHOM TOUYKHU
[0 OKPY)XHOCTH. YTJIOBasg CKOpOCTb, JIMHEWHas cKopocThb. llepuon wu
yactoTa. LleHTpocTpeMuTenbHoe yCKOpeHue

TexHuuyeckue ycTpoicTBa: CHUAOMETp, IBH)KEHUE CHApsIOB, LIETIHbIE U

PEMCHHBIC IICpCaAaAIn

2.1.7

[IpakTuyeckue paboTsl. MI3MepeHne MrHoBeHHOH ckopocTH. MccnenoBanue
COOTHOIIEHUS MEXAY IyTAMH, IPONICHHBIMU TEIOM 3a IOCJIE0BATEIbHBIC
paBHbIE IIPOMEXYTKHM BPEMEHM IIpU PABHOYCKOPEHHOM [BHKEHHH C

HAyaJIbHOM CKOPOCTHIO, pPaBHOW HYyN0. M3ydeHue ABMKEHUS IIapuKa B




BSI3KOH KHNIKOCTH. HSy‘lCHI/IC JABHO)KCHUA TCJIA, 6pOI_HCHHOFO TOPHU30HTAJIbHO

#HPart## IUHAMUKA
991 [Ipunmun  otHocurenbHOocTH  ['aymmiies.  IlepBeii  3akoH  HeroToHa.
o WuepuuanbHbie CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHIMN Cynepno3uuu cuil
Bropoii 3akoH HproToHa a1 MaTepuanbHOM TOYKHM B HWHEPUHAIBHOMN
2.2.3 cucreme otcuéra (MCO). Tperuii 3akoH HploToHa A MarepuanbHBIX
TOUEK
Yy 3akoH BcemupHoro taroteHus. Cuma Tspkectu. IlepBas kocMmmueckas
o cKopocTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Ttpenue. Cuia TPEHHS CKOJBXKEHHUS M CUJIa TPEHHS
2.2 2.2.6 nokosi. Koaddunuent tpenus. Cuna cOnpoTUBICHUS PU JBUKCHUH Tella B
KHUJIKOCTH WU Ta3e
2.2.7 [ToctynaTtenbHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tela
298 MOMEHT CHJIbI OTHOCHUTENIbHO ocu BpamieHus. Ilnedo cunibl. YcnoBus
o paBHoBecusi TBEpIoro Tena B UCO
299 TexHuueckue yCTPOWCTBA: TOAIIMITHUKH, JBWKCHHE WMCKYCCTBEHHBIX
o CITyTHHKOB
[IpakTuyeckue paboThl. M3ydeHue nBHXKEHHS Opycka IO HAKJIOHHOM
TUTOCKOCTH TOJT JIEHCTBHEM HECKOJBbKUX cuil. MccnenoBanne 3aBUCHMOCTH
2.2.10 CHJI YIIPYTOCTH, BO3HUKAIOUIMX B JepOpPMUPYEMON MPYXKUHE U PE3MHOBOM
oOpasme, ot BenuuuHbl ux nedopmaruu. HccnemoBanue —ycioBHit
paBHOBECHs TBEPJIOTO Teja, UMEIOLIETO OCh BPAIlEHUS
###Par##3AKOHBI COXPAHEHIM A B MEXAHUKE
231 NMnynsc MaTtepuanbHOM TOYKH, CHCTEMBI MATEpUAIBHBIX TOYEK. VIMITyinbe
o CHJIBI ¥ U3MEHEHUE UMITYJIbCa Tella
2.3.2 3akoH coxpaHenus ummynbca B ICO. PeakTuBHOE 1BHKEHHE
2.3 2.3.3 PaGora cubl
2.3.4 MOIIHOCTE CHIBI
235 Kunernueckast sHeprusi MaTepHallbHOW TOYKHU. TeopemMa O KHHETHUYECKOU
o SHEPrUu
2.3.6 [loTrenunanpHas SHEprusl. [ToTenunanbHas SHEeprus yIpyro




nedopMupoBaHHON npyxuHbl. [loTeHuuanbHas SHeprust Tena BOIM3U

MOBEPXHOCTU 3eMIIN

HOTGHHI/I&HBHBIG u HCIIOTCHIIMAJIbHBIC CHIJIBI. CBs3b pa6OTBI

2.3.7 HEMOTCHIUAIBHBIX CHJ ¢ U3MEHECHHEM MEXaHWYCCKOW SHEPrHUH CHCTEMBI
TeN. 3aKOH COXpPaHCHHsI MEXaHUYECKON YHEPTHH
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHHUYECKHE YCTPONCTBA: JBM)KCHUE PAKET, BOJAOMET, KOIep, MPYKUHHBINA
o MMHCTOJIET
[TpakTudeckue paboOTHI. V3ydeHWe CBS3M CKOPOCTEH TEN MPH HEYIPYroM
2.3.10 ynape. UccnenoBanue cBsizu pabOTHl CHIIBI ¢ U3MEHEHHEM MEXaHUYEeCKOM

SHEpPruu Teja

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJUHAMUKA
#Hi#Par###OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
OcHOBHbIE TTOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON Teopun. bpoyHOBCcKoe
3.1.1 nerkenne. uddysus. Xapaktep IBWKCHHS W B3aUMOJCHCTBUS YaCTHII
BelIeCTBa
Mogenu cTpoeHHsl Ta30B, JKUAKOCTEHM W TBEPABIX Tel U OOBACHEHHE
312 CBOICTB BEIIECTBA HA OCHOBE 3TUX MOJeNel
3.1.3 Macca monexyn. KomnuectBo Bemectsa. [locTosiHHast ABoraapo
Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. llkana Temnepartyp
314 Ienscus
Mopnens wuzneanbHoro rasa. (OCHOBHOE ypaBHEHHE  MOJIEKYJISIPHO-
3 31 KMHETUYECKON TEOPUU UACAITBHOTO ra3a
AOcomoTHasE Temmeparypa Kak Mepa CpeaHedl KHHETHYECKOW DSHEpPruu
316 TEIJIOBOrO JABMKeHUs yacTull raza. [llkana temneparyp KenbBuna
3.1.7 VYpasnenue Knanelipona — MenneneeBa. 3akoH JlanbToHa
l'azoBbie 3akoHBI. M3ompomeccsl B HJI€aJbHOM Tra3e C IOCTOSHHBIM
318 KOJIMYECTBOM BelIECTBA: U30T€pPMa, H30X0pa, n300apa
3.1.9 TexHuyeckue ycTpoicTBa: TepMOMETp, OapoMeTp
[IpakTuyeckue paboTsl. M3Mepenue macchl BO3AyXa B KJIaCCHOW KOMHATe.
3.1.10 HccnenoBanne  3aBUCUMOCTH ~ MEXAY  NapaMeTpaMd  COCTOSIHHS
pa3peKEHHOT0 Tra3a
3.2 OCHOBbI TEPMOJJMHAMMUWKIA




Tepmonunamuyeckasi cuctemMa. BHYTpeHHsIsI SJHEPTUsl TEPMOIMHAMUYECKON

21 CUCTEMBI M CIIOCOOBI €€ M3MEHEHUS
392 KonmdgectBo Ttemnotel u paboTa. BHYTpeHHssE SHEprusi OJHOATOMHOTO
o UJealbHOTO Ta3a
Bunsl Temmomnepenauu:  TEMJIONPOBOMHOCTh, KOHBEKLUS, H3IIydCHHE.
3.2.3 Temnoémkocts Tena. VYienbHas TEIUIOEMKOCTh  BemiecTBa. Pacuér
KOJINYECTBA TEIJIOTHI IPHU TeTIonepeaaye
IlepBbii  3akoH  TepMoauHamuku. [IpuMeHeHHMe TIepBOro  3aKoHa
3.2.4 TEPMOJMHAMHUKHA K H3omporeccaMm. ['padudeckas umHTEpHpeTanus padoThl
rasa
TermoBble  MammHbl.  [IpuHIMOBI ~ JEHCTBUSA — TEIUIOBBIX  MAIlMH.
3.2.5 [IpeoOpazoBanus 23HEPTUHU B TEIIOBBIX MamuHax. KoadduimeHnt mone3snoro
nevictBus (nanee — KI1J[) Terosoit mammnsl. [{ukn Kapuo u ero KIT/]
326 Bropoii 3akon TepmonuHamuku. HeoOpaTHMOCTh MPOILIECCOB B IMPHUPO/IE.
o TennoBsie ABUTATEIHN. DKOJIOTUYECKUE MPOOIEMBI TEIUIOIHEPTETUKHI
327 TexHuyeckue YCTpOICTBa: JBHUraTellb BHYTPEHHErO CropaHus, OBITOBOU
o XOJIOTMITHHHK, KOHTUITHOHED
3.2.8 [IpakTuyeckue paboTel. M3Mepenue yaenbHOH TEMI0EMKOCTH

##Par###AI'PET'ATHBIE COCTOSHU A BEHLIECBA. ®A30BBIE ITEPEXO/IbI

Hap006pa3013aHI/Ie N KOHACHCAIIU:A. I/IcnapeHHe U KWUIIeHWe. Y enbHas

3.3.1 TEIJIOTa MapooOpa3oBaHMs. 3aBHCUMOCTh TEMIIEPATyphl KHUIIEHUS OT
JIaBIICHUS
3.3.2 AGcoutoTHas M OTHOCHUTEINbHAS BIAXHOCTh BO3yxa. HachlmeHHbIi map
333 Tsépnoe teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
23 - KkpuctamuioB. XKuakue kpuctamisl. COBpeMEHHbBIE MaTepUAITbI
' 334 [lnaBnerne w©  KpUCTAUIM3AMs. YJelbHAas  TEIUIOTa  IJIABJICHHS.
- CyOnumarus
3.35 VYpaBHeHHe TerI0BOro d6amaHca
TexHu4eckue yCTpOMCTBA: TUIPOMETP M ICUXPOMETP, KaJOpUMETD,
3.3.6 TEXHOJIOTUM TIOJIyYEHHs] COBPEMEHHBIX MaTepualioB, B TOM YHUCIE
HaHOMaTEePHAJIOB, U HAHOTEXHOJIOTHU
3.3.7 [IpakTrueckue paboTsl. I3MepeHne BIaKHOCTH BO3TyXa
4 SJIEKTPOAMHAMUKA




#HPar###OJIEKTPOCTATHUKA

4.1.1 DnekTpu3anus Tell. JNeKTpUYecKui 3apsia. JIBa Buia 3JIEKTPUYECKUX 3apsiI0B
4.1.2 [IpoBOIHMKY, AUBIIEKTPUKH U IMOJIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
4.1.4 B3aumopeiictBue 3apsanoB. 3akon Kynona
415 Onexrpuueckoe noiue. HanpsxE€HHOCTh 3nekTpuueckoro mnosid. ITpuHumn
o Cynepno3uiyy. JInHuM HanpsKEHHOCTU HIIEKTPUUYECKOTO MOJIs
416 PabGora cumn  anekrpocrarnyeckoro mousid.  [lorennman.  PasHocth
4.1 o MOTEHINAJIOB
417 [IpoBOMHUKK ¥ JUDICKTPUKA B TIOCTOSHHOM DIIEKTPHYECKOM TIOJIE.
o JlusnekTpudeckas IpOHULAeMOCTb
118 DNEeKTPOEMKOCTb. Konnencarop. DNEeKTPOEMKOCTh TIJIOCKOTO
o KOH/IeHcaTopa. DHeprus 3apspkeHHOro KOHIeHcaTopa
TexHuueckue yCTpolcTBa: 3JIEKTPOCKOTI, 3JIEKTPOMETP,
4.1.9 AJIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHHE JIEKTPOIIPHOOPOB, KOHJCHCATOP,
KCEPOKC, CTPYUHBIN IIPUHTED
4.1.10 IIpakTuyeckue paboTel. I3Mepenue 31eKTpoEMKOCTH KOHIEHCaTopa
HHHPar###IIOCTOSHHBIN DJIEKTPUYECKHNM TOK. TOKU B PA3JIMYHBIX CPEJAX
121 VYCioBHs CyIIECTBOBAHUS MOCTOSIHHOTO 3JIEKTPUYECKOro Toka. VcTouHuKH
o Toka. Cuna Toka. [locTosHHBII TOK
4.2.2 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
4.2.3 DJEeKTpUUECKOe COPOTUBIIEHHUE. Y 1€TbHOE CONPOTUBIICHHUE BEIIECTBA
4.2.4 ITocnenoBarenbHOE, NapaiiebHOE, CMEIIAHHOE COSIMHEHHE TPOBOITHUKOB
4.2.5 Pabora snexrpuueckoro Toka. 3akon J[xoyns — Jlenna
42 4.2.6 MOoOMIHOCTh 3EKTPUYECKOTO TOKA
anekTpoaBkymas cuna (manee — DJIC) M BHYTpEHHEE COINPOTHUBIIEHUE
4.2.7 WCTOYHMKA Toka. 3akoH Owma Juisi TONHOW (3aMKHYTOH) SJEKTPUUYECKOU
uenu. Koporkoe 3amblkanue
128 DJNEeKTpOHHAsT  MPOBOAMMOCTH  TBEPABIX  METAUIOB.  3aBHCHMOCTH
o COIIPOTHUBIIEHUS] METAIIJIOB OT TemIieparypsl. CBEpXIIPOBOIUMOCTh
4.2.9 DneKTpUUecKUil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB
4910 [onympoBonnuku.  CoOCTBeHHass W HpPHUMECHAas  MPOBOAUMOCTH

noaynpoBogHUKoB. CBoiicTBa p-n  mnepexona. [loaynpoBOAHUKOBBIE




pUOOPHI

BHCKTpI/I‘ICCKI/Iﬁ TOK B J3JICKTPOJIMTAaX. :‘)HCKTpOHHTI/I‘ICCKaH Jucconuanus.

4211
DIeKTpoIn3
4212 Onekrpuyeckuii TOK B razax. CaMOCTOATENbHBIA M HECAaMOCTOSATEIbHBIN
o paspsan. PasinuHble TUIIBI CAMOCTOSTENBHOIO paspsana. Moinus. [1nazma
TexHuueckue yCTpPOWCTBA: aMIIEPMETP, BOJBTMETP, PEOCTAT, HUCTOYHUKHU
4913 TOKa,  JJIEKTpOHAarpeBaTelibHble  HPUOOPBI,  DIEKTPOOCBETUTEIIbHbIC
o puOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIH AHOJ, TEPMUCTOPHI H
(hOTOPE3UCTOPHI, TOTYIPOBOJHUKOBBINA U0/, TaTbBAaHUKA
[IpakTuueckue padboThl. M3ydyeHne cMeIanHoro COeAMHEHUs PE3UCTOPOB.
4.2.14 N3mepenne DJIC MCTOYHMKA TOKAa W €r0 BHYTPEHHETO COINPOTHBIICHHUS.
Habmoenue snexkrponusa
11 KJIACC
Kon
Koanposepsiem IIpoBepsiemble 371eMeHTHI COAEPKAHNS
pasaena
0ro 3JIeMeHTAa
4 SQJIEKTPOAMHAMUKA
##H#Par#t##MATHUTHOE TTIOJIE. DJIEKTPOMAT'HUTHAA UHAYKIUA
4.3.1 ITocTtossable MarauTel. B3anMoaeiicTBHE ITIOCTOSHHBIX MAarHUTOB
MarnutHoe mose. Bektop MarHuTHOM — wHAYKUMHU. [IpuHIMD
4.3.2 cynepno3unyu. JIuHMM MarHuTHOM uHAYKUMH. KaptuHa nuHMMA
MarHUTHON MHAYKIIMH TIOJIsI TOCTOSTHHBIX MAarHUTOB
MarauTHOE TmOJie TPOBOAHMKA C TOKOM. KapTuHa nuHUNA m1O0Is
JUIMHHOTO ~ TPSIMOTO  TMPOBOJHMKA M  3aMKHYTOTO  KOJIBLIEBOTO
433 MIPOBOJIHMKA, KAaTymKH ¢ TOKOoM. OmbIT Opcrepa. BsaumonernctBue
4.3 MPOBOIHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE
Cuna JlopeHua, €€ Moaynb M HampaBieHue. [[BHKEHHE 3apsiKeHHOMN
435 YaCTUIIBI B OJJHOPOTHOM MarHUTHOM Tonie. Pabota cunel JlopeHa
4.3.6 SIBneHune ANeKTPOMArHUTHON UHIYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUU
4.3.8 OJC unaykuuu. 3aKOH 3IEKTPOMArHUTHON UHAYKIuU Dapajes
439 BuxpeBoe nanexkrpuueckoe mnoine. IJC WHAYKIMU B MPOBOJHHUKE,




ABMXXYIIEMCS IIOCTYIIATCIIBHO B OAHOPOJHOM MAarHuTHOM II0JI€

4.3.10 [IpaBuio Jlenna
4.3.11 WunykruBHOCTh. SIBNenue camonnaykuuu. 31C caMOMHAYKIMH
4.3.12 OHeprus MarHUTHOT'O TOJISl KaTYLIKU C TOKOM
4.3.13 DNEKTPOMArHUTHOE I0JIe
TexHuuyeckue ycTpOHCTBA: IOCTOSHHBIE MAarHUTBI, 3JIEKTPOMAarHUTHI,
4314 3NIEKTPO/IBUTATENb, YCKOPUTEIIH JIEMEHTAPHBIX YACTHIL], UHAYKLIMOHHAS [1€4b
[IpakTuyeckue paboThl. Mi3yueHrne MarHUTHOTO MOJISl KATYIIKH C TOKOM.
4.3.15 HccnenoBanue neMCTBUS ITOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sBICHUS 3JIEKTPOMAarHUTHON UHIYKIIUN
5 KOJIEBAHUA U BOJIHBI
#HHPartHHMEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarenpnas cucrema. CBoOomHble KoseOaHus. ['apMoHMUYecKue
>11 konebanus. Ilepuon, yacrora, amniuryna u ¢asza konedaHui
512 [IpyxuHHBIN MasTHUK. MaTeMaTH4eCKUil MassTHUK
VYpaBHeHHe  TapMOHMuYecKuMX  KojeOanuil. KuHemarmueckoe u
>13 JTMHAMHYECKOE OMHCAaHUE KOJIeOaTeIbHOTO IBUKEHUS
[IpeBpamienne »HepruM NpU TapMOHUYECKUX KoyiebaHusX. CBs3b
5.1.4 aMIUTUTY/Abl  KoJeOaHWM HCXOAHOM BEIMYMHBI C aMIUIUTYJaMU
KoJieOaHuM €€ CKOPOCTH U YCKOPEHUS
KonebarenbHblil KoHTYp. CBOOOIHBIE AIIEKTPOMAarHUTHBIE KOeOaHus B
ujealbHOM KoJ1e0aTeIbHOM KOHTYpE. AHanorus MEXIy
> >15 MEXaHUYECKUMH U D3JIEKTPOMAarHUTHBIMU KojebaHusMu. Dopmyra
TomcoHna
5.1.6 3aK0oH COXpaHEHHUs YHEPTUH B HJICATTLHOM KOJIe0aTeTbHOM KOHTYpE
Boinyxxaennsle mMexanudeckue konebanus. Pe3onanc. Pe3zonaHcHas
>L7 KpuBasi. BeIHYX/IeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHNUSI.
5138 Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.
MomHOCT MEPEMEHHOTO TOKAa. AMIUIMTYIHOE U JAEHCTBYIOLIEE
>19 3HAYEHHUE CUJIbI TOKA M HAIPSHKEHUS
Tpancopmarop.  I[IpomsBoacTtBo, mepemaya U noTpelieHue
5.1.10 JJEKTPUYECKON JHEPruu. DKOJOTMYECKHE PUCKU MPU IPOU3BOACTBE

aneKkTpuyeckoil sHepruu. KynbTypa ncnonb3oBaHMs 3JIEKTPOIHEPTUH B




5.2

5.3

HOBCCHHCBHOﬁ KHN3HU

5.1.11

5.1.12

TexHuveckue ycTpoicTBa: cericMorpad, 3JeKTpUISCKUNA 3BOHOK, JIMHUH
aJeKTponepesay

[IpakTuueckue pabotsl. MccienoBanue 3aBUCUMOCTH MEPUO/a MabIX
KoJieOaHUM Tpy3a HAa HUTA OT JUIMHBI HUTU M Macchl rpy3a.
HccnenoBanne mnepeMEHHOrO TOKa B IENM M3 IOCIEIOBATEIBHO

COEIUHEHHBIX KOHJIEHCATOPA, KaTyIIKH U pe3ucTopa

#HPartHHH#MEX AHNUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanunyeckue BOJHBI, YCI0BHs pacripoctpanenus. [lepuon. CkopocThb

>21 pacnpocTpaHeHus U IIMHA BOJHBL. [lonepeunbie U MpooIbHBIE BOIHBI
522 ###Par#t# Nnrepdepenuns u nudpakins MEXaHUUECKUX BOIH
5.2.3 3Byk. CkopocTb 3ByKa. [ poMKkocTh 3Byka. BeicoTa Tona. TemOp 3Byka

DNEeKTPOMArHUTHHIE BOJIHBI. Y CIIOBUSI U3IIyYEHUS 3JEKTPOMArHUTHBIX
524 BOJIH. B3aumuast opuenranus BektopoB E, B u v B anexTpoMaruutHoit

BOJIHE B BaKyyMe

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpPaXCHHE, MPEJIOMIICHUE,
525 HoJIIpu3anus, audpaxuus, UHTEepEepeHIIHs. Ckopoctb

AJIEKTPOMArHUTHBIX BOJIH

[Ikana >7EKTPOMAarHUTHBIX BOJH. [IprMEHEHHE SJIEKTPOMArHUTHBIX
>20 BOJIH B TEXHHKE U OBITY

[TpuHIHIBI paguoCBA3U u TEJIEBUICHUS. Paaunonokarus.
>2.1 DJIeKTPOMArHUTHOE 3arpA3HEHNE OKPYKAIOMIEH CPeIbl

Texauueckne YCTPOHCTBA: MY3BIKaJIbHBIE WHCTPYMEHTHI,
5.2.8 yIAbTPa3ByKOBasl JMAarHOCTHKAa B TEXHMKE U MEAULUHE, pajaap,

paguonpuéMHUK, TEIEBU30D, aHTeHHA, TeiedoH, CBU-nieup

#HHPar##OII TUKA

[IpsimonuHeHOe pacnpocTpaHeHHe CBeTa B OJHOPOJHOW cpene. Jlyu
531

cBeTa

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o0pakeHuin
232 B IJIOCKOM 3epKajie

Ilpenomnenne cBera. 3aKoHBI TpENOMJIEHHS cBeTa. AOCOMIOTHBIN
533 TT0Ka3aTeNb NPETOMIICHHS
534 [lonHoe  BHyTpeHHee  oTpaxkeHue. IlpenenbHbIi  Yyrog  IMOJIHOTO




BHYTPEHHEI0 OTPaKEHUS

5.35 Jucnepcus ceera. CioxkHbIN cocTaB Oenoro ceera. LBet
Cobupatoniue M pacceuBaroniie JUH3bI. ToHKas JMH3a. POKYCHOE
paccTossHMue M ONTHYecKas cwia TOHKOM JuH3bL. Iloctpoenue
>-36 u300pakeHnii B cOOMpAIONIMX M PacceMBAIOIMX JuH3aX. Dopmyna
TOHKOH JIMH3bI. Y BEJIMYEHUE, TaBAEMOE JIMH301
5.3.7 [Ipenenbl IpUMEHUMOCTH T€OMETPUUECKON ONTUKHU
HNutepdepennius  cBera.  KorepeHTHbIE  MCTOYHUKH. Y CIIOBHS
5.3.8 HAOJIOACHNS MaKCHMyMOB W MHHHMYMOB B HWHTEpPQEpEHIIMOHHON
KapTUHE OT JBYX CHH(]a3HBIX KOTEPEHTHBIX UCTOYHHKOB
Hudpakus ceeta. Judpakunonnas pemérka. YcinoBue HaOIIOICHHS
5.3.9 IJIaBHBIX MAaKCUMYMOB IIpU IMaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUGPAKIUOHHYIO PEHIETKY
5.3.10 [Tonsapuzanus cBera
TexHuueckue ycTpoHCTBa: OUYKH, JIyma, (hoToammapar, MpOEKIIMOHHBIHA
5.3.11 anmnapat, MUKPOCKOII, TeJIECKOI, BOJIOKOHHAs ONTHKA, TU(PaKIMOHHAS
pemeéTKa, TONTPOUT
[Ipaktuueckue paboTel. M3mepeHue mokaszarens MpeIOMIICHHUS.
5.3.12 HccnenoBanme CcBOMCTB u300paxeHwit B nuH3aX. HabOmroneHue

AUCTICPCHUHU CBETA

BJIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

'panuubl HOPUMEHUMOCTH  KJAacCHYecKorM MexaHuku. [locTynater

6.1 TEOPUH OTHOCUTEIBHOCTH: UHBAPHUAHTHOCTh MOJIYJISI CKOPOCTH CBETA B
BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DUHINITEHHA
6 OTHOCHUTENBHOCTh  OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U
02 COKpallleHHE THHbI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI
CBs13b MacChl C SHEPTHEH U UMITYJIbCOM CBOOOHOM YaCTHUIIBI. DHEPTH
o4 MOKOSI CBOOOTHOM YaCTHIIBI
7 KBAHTOBAA ®U3UKA
#i#HPar###JIEMEHTBI KBAHTOBOM OIITUKU
7.1 211 @®otonbl. Popmyna [lnanka cBsi3u 3HEpruu (OTOHA C €ro YacCTOTOM.

DHeprus U UMNyibC GpoToHa




OtkpeiTue U ucciuenoBanue (orordpdexra. Onwitel A.I'. Cronerona.

2 3akons! poTodhdexTa
VYpaBuenue OiHmTeitHa 11 dortoaddexra. «KpacHas rpaHHUIa»
13 dhortorddekra
7.14 Jasnenue ceera. Onbitel I1.H. JIeOeneBa
7.15 XHUMUYECKOE JICHCTBUE CBETA
Texnuueckue yctpoicTBa: (POTONIEMEHT, (OTONATUMK, COJTHEUHAS
710 Oarapesi, CBETOANO]]
CTPOEHHUE ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa o uccienoBanuio
r2l cTpoenus atoMa. IlaneTapHas MoJeNb aToMa
[ocrynater bopa. U3nyuenne u moriomeHne GOTOHOB MPU TEPEXO0JIE
71.2.2 aToMa C OJHOTO YPOBHS SHEpruu Ha Jnpyrou. Bunel criektpoB. CrekTp
YPOBHEW dHEPrUM aTOMa BOAOpPOAa
7.2 BonnoBeie cBoiictBa wactuu. Boanel ne bpoiinsa. KopnyckynspHo-
23 BOJIHOBO# JyammsM. JIudpakius SIeKTPOHOB Ha KPHCTAIIIAX
CrioHTaHHOE W BBIHYXICHHOE H3ITydeHHE. YCTPOMCTBO M TPUHIIHII
124 paboThI nazepa
TexHuueckue yCTpOMCTBA: CHEKTPANbHBIM aHaau3 (CHEKTPOCKOI),
725 nasep, KBAHTOBHI KOMIBIOTED
7.2.6 [TpakTrueckue paboTsl. HabmrogeHue TMHEHYaToro crnekrpa
ATOMHOE A4/1PO
7.3.1 MeToab! HaOJIIOICHHSI U PETUCTPALIMU 3JIEMEHTapHBIX YaCTHUIL
OtkpeiTHe panuoakTuBHOCTH. OmbIThl Pesepdopna mo omnpeneneHuro
7.3.2 COCTaBa palMOaKTUBHOTO m3mydeHus. CBoiicTBa anbda-, Oera-, ramma-
n3IydeHus. BrusHue painoakTHBHOCTH HA )KUBbIE OPTaHU3MBI
OTkpeITHE IPOTOHA U HelTpoHa. HykiionHas mojens siapa ['eitsenOepra
73 733 — VBanenKo. 3aps aapa. MaccoBoe dmciio sapa. M30Tomsl
Anbda-pacnaz. DIEKTpOHHBIH W TO3UTPOHHBIA Oera-pacman. ['amma-
734 U3Iy4YeHre. 3aKOH PaJuoaKTUBHOTO pacnaia
7.3.5 DHeprust cBA3M HYKJIOHOB B sijipe. SnepHbie cuiibl. Jledekt macchl saapa
7.3.6 Anepusle peakuuu. JleneHne u CUHTE3 sAep
7.3.7 SAnepuslii peakrop. TepmosiaepHblit cuHTes. [Ipobnempl 1 nepcrneKTUBbI




SIEPHON IHEPTeTUKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHOM SHEPreTUKU

BHCMCHTapHBIe YaCTHUIIBL. OTKpI)ITI/Ie IIO3UTPOHA. qDYHI[aMeHTaJ'IBHBIC

7.3.8 .
B3aUMOJCICTBUSA
TexHuueckue yCTpOMCTBa: J03UMETp, Kamepa BuiibconHa, siaepHBbIi
739 peaxTop, aToMHas 6omba
[IpakTuueckue pabotel. MccnemoBanue TPEeKOB 4YacTHUI] (IO TOTOBBIM
7310 dhoTorpadusim)
OJIEMEHTBI ACTPOOU3NKHU
Bun 3Bé3nHoro Heba. Co3Be3aus, ipkue 3BE3/bl, IUIAHETHI, X BUIUMOE
8.1 JBUKECHUE
Conneunas cucrema. [lnanetsl 3eMHOl rpynnbl. [lnaHerbl-rurantsl u
82 UX CIyTHUKH, KapJIMKOBbIE 1aHeThl. Masble Tena CoJIHEYHOM CUCTEMBI
8.3 Comnnue, ¢potocdepa u atmochepa. ConHeuHas aKTUBHOCTh
8.4 Ucrounuk suepruu CoiHia u 3BE3]1
3BE311bl, MX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, PajNyC,
TEMIIEpaTypa, MX B3aUMOCB3b. Jlparpamma «CHEKTpalbHBIA Kilace —
8.5 CBETUMOCTBY». 3BE3bl IJIaBHOM IOCIIEN0BATENbHOCTH. 3aBHCHUMOCTD
«Macca — CBETUMOCTB» IS 3BE3]1 ITIABHOM I1OCIIEA0BATEILHOCTH
##HPar###Buyrpennee ctpoeHue 38€31. CoBpeMEHHbIE MPECTABICHUS O
8.6 MIPOUCXOXKICHUN U 3BooIMK CoJTHIA 1 3BE3/T. DTallbl XKU3HH 3BE3]T
Mneunsiii  I[lytp — Hama [Damaktuka. CrhupanbHas CTPYKTypa
lNamaxtuku, pacnpeneneHue 3BE3n, raza W nbuld. llonmokeHue wu
8.7 neuxenne Connua B ['anaktuke. [Tnockas u chpepuyeckas moacucTeMsl
lanaxtuku
Tunel ranaktuk. PaguoranakTuku U KBaszapbl. YEpHBIE ABIPHI B sapax
88 rajlakTUK
Bcenennas. Pacmmmpenune Bceenennoii. 3akon Xa06ma. PasOeranue
8.9 ranaktuk. Bo3pact u paguyc Bcenennoi, teopuss bonbimoro B3phiBa.
Mogens «ropsuer Beenennoii». PennkroBoe nsnyuenue
810 MacmtabHast cTpykTypa Bcenennoil. Meraranaktuka. Hepeménubie

MpoOJIeMbl ACTPOHOMUU




