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MHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo ¢usuke 0a30BOr0 YpOBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHMs pa3pabOTaHa HAa OCHOBE MOJIOKEHHM M TpeOOBaHUI K pe3ysbTaTam
OCBOCHHSI OCHOBHOM 00pa3zoBaTeIbHON MporpaMMmbl, mpeactaBieHHbIX B OI'OC
COO, a Ttakxe c yu€roM (enepaiibHOW paboyell MporpaMMbl BOCHUTAHUS U
KOHIICTIIIMK TIPEernoiaBaHusl y4eOHoro mnpeamera «Dusnkay B 00pa3zoBaTEIbHBIX
OpraHu3anusax Poccuiickon Odenepanuu, peATU3YIOLINX OCHOBHBIE
o0pa3oBaresbHbIEC TPOTPAMMBI.

Conepkanre TporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmupoBaHUe
€CTECTBEHHO-HAY4HOU KapTUHbI Mupa oOyyvaroniuxcs 10—11 kinaccoB npu 00yueHuun
X ¢u3nke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOTO MOJIXOa.
[Iporpamma o ¢pusuke coorBercTBYeT TpeboBanusM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yibTaTaM OOy4eHHS, a TAaKKe
YUYUTBIBAET HEOOXOJUMOCTh pPEATM3ALMH MEXIPEIMETHBIX CBSI3ed (PU3UKH C
€CTECTBEHHO-HAYUYHbIMU yU€OHBIMU IIpeaMeTaMu. B Hell onpeiensitoTcsi OCHOBHbIE
1IeTU M3ydeHus: PU3MKN Ha YPOBHE CPEHEro 00Iero oopa3oBaHus, TNIAHUPYEMBIC
pe3yabpTaThl  OCBOEHHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METaIlpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM yPOBHE).

[Iporpamma 1o pu3HKe BKIIOYAET:

e IUIAHUPYEMbIC PE3YJIbTAThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIEC PE3YbTATHI IO FOAaM 00yUYEHUS;

e coJiepKaHHe yueOHOTO mpeameTra « Pu3nkay mo rojgaM o0yueHHUs..

dusrka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX TMPHUPOJIbI, BHICTyIas B
KayecTBe y4eOHOIo MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHW 00 okpyxatoieM mupe. [IIkoapHbIN Kype GU3UKH — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJbKY (pU3nUecKkue 3aKOHbI
JeXaT B OCHOBE TPOIECCOB W SBJICHUM, HW3y4aeMbIX XHUMHUEH, OHMOIOTHEH,
¢usnueckoit reorpadueit u actpoHomuein. Mcmomb3oBaHWE W AKTUBHOE
npuMeHeHrne (U3MYEeCKMX 3HAHMM  OMNpeienseT Xapakrep ¢ pa3BUTHE
pa3zHoO0pa3HBIX TEXHOJIOTHI B cpepe SIHEPTETUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCa,
MOJYYEHHS] HOBBIX MAaTEPHAJIOB C 3aJaHHBIMHU CBOMCTBaMHM U Apyrux. M3ydeHue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJl B JOPMHUPOBAHHE €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa O0O0ydYarolmuxcs, B (POPMHUPOBAHUE YMEHUU MPUMEHATh HAYYHBIA METOJ
MO3HAHUS TP BHITIOJHEHUU UMY YUYE€OHBIX UCCIIEIOBAHUM.

B ocHOBY Kkypca ¢hu3uKkH 1Sl ypOBHS CpeHEro 00111ero 00pa30BaHUs MOJI0KEH
pAI Uael, KOTOPhIE MOKHO PAcCMaTpUBaTh KaK MPUHIIMIIBI €M0 OCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEH KypcC SBISETCA JOTMYECKU
3aBEpPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3iesioB (PU3MKH, BKIIOYAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOM (hH3HKHU.



Hoesn eenepanuszayuu. B cooTBercTBUM ¢ HeW MaTtepuan Kypca (U3HKH
o0beMHEH BOKpYr (usmueckux Tteopuil. BemymmM B Kypce sBisieTcs
(opMupOBaHUE MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUM, BEUIECTBE U
noJie.

Hoes cymanumapusayuu. EE peanuzanus mOpeanojaraeT HCIOIb30BaHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICIICHHUE CBSI3U Pa3BUTHS
¢u3nKH ¢ pa3BUTHEM OOIIECTBA, @ TAK)KE C MEPOBO33PEHYCCKIMH, HPABCTBEHHBIMH
Y DKOJIOTUYECKUMU MPOOIEeMaMH.

Hoes npuxnaonoti nanpaenennocmu. Kypc hpusuku npejmnosiaraet 3HakOMCTBO
C LIMPOKUM KPYTrOM TEXHMUYECKHUX U TEXHOJIOTMYECKUX MPHUIIOKEHUN H3yUEHHBIX
TEOPUM U 3aKOHOB.

Hoes »skonocuzayuu peamusyeTcss TOCPEACTBOM BBEICHUS DJIEMEHTOB
COJIEp)KaHUA, TOCBAMIEHHBIX HKOJIOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C PAa3BUTUEM TEXHHKHM M TEXHOJIOTHM, a TakKe 0O0CYKICHHS
po0JieM paroHaIbHOTO MPUPOIOTIOIH30BAHUS M SKOJIOTHUECKON 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CPEIHEro OOIIero
oOpa3zoBaHus SBISIOTCS (pu3myeckue Teopuu (hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTyp€ TOCTpPOCHHUsI HU3NYECKOI Teopuu, posin (hyHIaMEHTATbHBIX 3aKOHOB H
INPUHIIMIIOB B COBPEMEHHBIX IPEJICTABICHUSAX O PUPOJIE, TPAaHULIAX TPUMEHUMOCTH
TEOPUH, ISl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U TMPOIIECCOB).

CucTeMHO-J1eATeNbHOCTHBIA TOAX0/ B Kypce (U3MKH pealu3yercs Mpexne
BCEro 3a CU€T OpraHu3allui HKCIEPUMEHTATBbHOU JAESITEIBLHOCTH O0yYaroluXcCs.
Jli1st 6a30BOTO YPOBHS Kypca (PU3UKH — 3TO UCTIOIH30BAaHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JIa0OPaTOPHBIX pabOT, KOTOPBIE B MpOrpamMme
no (usuke oObEIWHEHBI B OOIIMIA CIHUCOK YYEHHYECKHUX MPAKTUYECKUX PaloT.
Boigenenne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padOT, MPOBOJUMBIX ISt
KOHTPOJISI ¥ OIICHKH, OCYIIECTBISETCS yYaCTHUKaMU 00pa30BaTeIbLHOTO MpoIiecca
UCXOJI U3 OCOOEHHOCTEW IMJIAaHWPOBAHUSI W OCHalleHHs KaOuHera Qusuku. [lpu
3TOM oOecneunBaeTcss OBNaJeHHE OOYYaIOUUMHCS YMEHHMSAMH TPOBOIUTH
KOCBEHHbIE WU3MEPEHMS, HUCCIEAOBaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIEIs€TCs PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a]1a4.
[Ipu sTOM AJ1s pacy€THBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 33J]a4M C SIBHO 3aIaHHOU
¢u3ndecKkol MOMENbI0, TO3BOJAIOMIME TPUMEHSATh M3YyUYECHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjena Kypca, TaK U UHTErpupys 3HAHUS U3
pasHbIX pa3aenoB. 711 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIIOTCS 3a/JaHUS Ha
0oOBsICHEHHE MPOTEKaHUsA (U3NYECKUX SBJICHUI U TMPOIIECCOB B OKpY’Karollei
KU3HHU, TpeOyromue BbIOOpa (UMYECKON MOAENM IS CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.



B cooterctuu ¢ tpedoBanusiMu @PI'OC COO k MaTepuasbHO-TEXHUYECKOMY
obecrieueHn0 yueOHOro mpouecca 0a30Bbli YpOBEHb Kypca (DM3HKM HAa YPOBHE
cpenHero oOmero oOpa3oBaHUsl JOJKEH H3y4aTbCsl B YCIOBUSX IPEAMETHOTO
KaOMHeTa (PU3MKM WIM B YCJIOBHSIX HHTETPUPOBAHHOIO KaOMHETa MPEIMETOB
€CTEeCTBEHHO-HAYYHOTO IHKIa. B KabuHeTe (U3MKH JOJDKHO OBITH HEOOXOIUMOE
nJabopatopHoe O00OpyJOBaHUE JJIs BBIMOJHEHHS YKAa3aHHBIX B Mporpamme Mo
(u3HMKe YUEHUYECKUX MPAKTUYECKHUX padOT U IEMOHCTPAIIMOHHOE 000pYA0BaHHUE.

JlemoHCcTpallMOHHOE  000pyJIOBaHHE (OPMHUPYETCI B COOTBETCTBUU C
NPUHIMIIOM MUHUMAJIbHOW JIOCTATOYHOCTH H  OOECTeUMBaeT TOCTAaHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKe KIIOYEBBIX JEMOHCTpalUi ISt
UCCIICJIOBAHMSI  W3y4aeMbIX SIBICHMA M  TPOIECCOB, OMIUPUUYECKUX U
(yH1aMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTtopHoe o00OpymOBaHHE ISl YUYCHHUYECKHX TMPAKTHYECKUX pPadboT
(GopMupyercss B BHJIE€ TEMATUUYECKMX KOMILJIEKTOB M OOECIEUYMBAETCS B pacdére
OJIHOTO KOMIUIEKTa Ha JBYyX oOOydaromuxcs. TemaTHuecKue KOMILICKTHI
nabopaTopHOro 0OOPYJOBaHMS JOJKHBI OBITH IOCTPOEHBI Ha KOMILUIEKCHOM
UCIOJIb30BAaHUU aHAIOTOBBIX M LHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPUTENbHBIX CUCTEM B BUE HU(PPOBBIX Ja0OPATOPHUH.

OCHOBHBIMU LENSIMU U3y4YeHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIOTCSL:

e (opMupoBaHue HHTEpeca M CTpEMJICHUS OOydYaromuxcs K HaydYHOMY
U3YYEHHUIO TPUPOJIbL, PA3BUTHUE HX HHTEJUIEKTYIbHBIX M TBOPUYECKHX
CITOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUS U (HOPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHHUS K OKPY>KAIOLIUM SIBICHUSM;

e (opMupoBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yueHUs OCHOB
CTpOCHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

e (dopmupoBaHWE yMEHHI OOBSICHATH SBJICHUS C HCIOJb30BaHUEM
(u3NYECKUX 3HAHUI U HAyYHBIX JI0Ka3aTEIbCTB;

e (opmHpOBaHHE TMPEACTABICHUN O ponu (PU3MKK AT Pa3BUTHA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHne 3TuX Lenel obecrednBaeTcs pelieHneM CIeIyromuX 3a7ad B

poluecce u3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHErO 00IEro 00pa3oBaHMUsL:

e IPUOOpPETEHUE CUCTEMBI 3HAHUM 00 00ITNX PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaxX, TEOpHAX, BKJIIOYAs MEXaHUKy, MOJIEKYJSIpHYI0 (U3HKY,
ANEKTPOJAUHAMUKY, KBAHTOBYIO (PU3UKY U IIEMEHTHI aCTPO(PU3NKY;

e (dopmupoBaHHE yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHUA s
OOBbsiICHEHUs] (PU3MYECKUX SBJICHUH B NpUpoAe U Ui NPUHSITHA
MIPAKTUYECKUX PELICHUI B IOBCEIHEBHOW KU3HH;



OCBOCHHME CIIOCOOOB PEIICHMsS pa3IMYHbIX 33Jad C SIBHO 3aJaHHOU
(Gu3nYecKo MOJENbIO, 3aJad, MNOAPa3yMEBAIOIINX CAMOCTOSTENBHOE
co3anue pU3NYECKON MOJIeNH, aIeKBaTHON YCIOBHSM 3a/1a4y;
NOHUMaHuE (U3HYECKUX OCHOB WU MPHUHIMUIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX NPOLIECCOB, UX BIUSIHUA HA OKPYKAIOLTY IO
cpeay,

OBJAJEHUE METOJAMU CaMOCTOSTEIBHOIO IUIAHWUPOBAHMS W TPOBEICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu uHGOpMaIlni,
OTIPEAEIIEHUS JOCTOBEPHOCTH MOJIYYEHHOTO PE3YIbTATA;

CO3/IaHUE YCJIOBUM U1 PA3BUTUS YMEHUM ITPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusyudenue ¢usuku (06a30BbIi ypOBEHb) Ha yPOBHE CpPEAHEr0o OOIIEero
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 dacoB (2 yaca B HEJIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemplii B mporpamMme mo (¢uU3MKEe MepeueHb TabopaTopHBIX U
PaKTUYECKUX paldoOT SBISIETCS PEKOMEHJOBAaHHBIM, VYHTENb JeJIaeT BHIOOD
npoBeieHHsT J1abOpaToOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIuXCs.



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®u3uka u MeTOAbl HAYYHOI' 0 MO3HAHUA

®u3nka — Hayka o npupoiae. HaydHble MeTOoABl NMO3HAHUS OKPYKAKOLIETO
Mmupa. Poiib 3kcriepuMenTa 1 TEOpUM B IPOLECCE MO3HAHUS IPUPOIBI. DKCIIEPUMEHT
B (hu3HKe.

MogenupoBanue (uU3MUECKUX SBJICHUM M TpoueccoB. HaydHble rumoTessbl.
®duznyeckne 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpuHLMT COOTBETCTBUS.

Ponbp u mecto ¢usuku B (GOPMUPOBAHHWU COBPEMEHHON HAyYHOW KapTHUHBI
MHUpPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AnanoroBele W UU(POBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMITBIOTEPHBIE
JATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBHKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBHKEHMS.
Cucrema otcuéra. TpaekTopusi.

[lepemerienne, CKOpPOCTh (CpeaHSs] CKOPOCTb, MTHOBEHHasi CKOPOCThb) U
YCKOPEHHUE MAaTE€pUaTIbHOW TOYKH, UX MPOEKIMU Ha OCU CHCTEMBbI KOOpJWHAT.
CioxxeHue nepemMenieHul U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE TMpPsSMOJMHENWHOE IBIKEeHHE. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MEepEeMEIICHUs
MaTepUabHOM TOYKU OT BPEMEHHU.

CBoOoaHOE magieHne. Y CKOpeHre CBOOOTHOTO MaIeHUS.

KpuBonuneiiHoe nBrxeHue. /[BrmkeHne MaTepruaibHOM TOUKH IO OKPYKHOCTH
C MOCTOSIHHOM N0 MOJIYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[Tepuon u wactoTa oOpanieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpOiICTBA W NPAKTUYECKOE MPUMEHEHHUE: CHUIAOMETD,
JBU)KEHUE CHAPSIOB, IICTTHBIC U PEMEHHBIC TTepeaauH.

Jlemoncmpayuu

Mogenb cuctembl OTCYETA, WILTIOCTPAIUsl KUHEMATUUECKUX XapaKTEPUCTUK
JBUKCHUSL.

[IpeobOpazoBaHue TBUKEHUIN C UCIIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3MyXE U B pa3peKEHHOM MPOCTPAHCTRE.

HabGmronenue nBukeHusi Tena, OPOIICHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOTHOTO NaJACHMUS.

Hamnpapiienne CKOpOCTH ITPU ABUKEHUH 10 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, rabopamophule pabomul

N3ydeHne HEPAaBHOMEPHOTO ABVIKECHHS C LEIBIO ONPENAEIECHNUs MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIEHHS MEXKIY IyTSMH, NPOWJICHHBIMU TEJIOM 3a
NOCJIEAOBATENBHBIE PABHBIE MPOMEXYTKHM BPEMEHUM IPHU PABHOYCKOPEHHOM
JIBUYKEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOW HYJIIO.

N3yyeHne nBUKEHUS LIAPUKA B BA3KOMN )KUIAKOCTH.

Nzyuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuamun  otHocutenbHOCTH  ['amunes. IlepBeii  3akoH  HeroToHa.
NHepuunanbHbpie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uiiuu cui. Bropoii 3akon HetoToHa 114
MaTepuaabHON TOUkHU. Tpernit 3akoH Hpr0TOHA U151 MaTepHalbHBIX TOYEK.

3akoH BcemupHoOro TtsaroteHus. Cuna Tsokectu. lIlepBas kocMuueckas
CKOpOCTBb.

Cwuia ynpyrocru. 3akoH ['yka. Bec rena.

Tpenue. Bunsl Tpenus (moxos, ckonbxeHus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJIbXKEHUS U cuia TpeHus nokod. KoadduuueHt tpenus.
Cuita conpoTUBIICHUS IPU IBUKEHUHU TeJa B )KUIKOCTH WU Tras3e.

[locTynarenbHOE U BpalllaTelbHOE IBUKEHHE a0COIOTHO TBEPAOIO TENa.

MOMEHT CHIBl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEIA.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPHUMEHEHHE: MOAIIMITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SBneHne nHEpUUH.

CpaBHeHHE MacC B3aUMOJAECHCTBYOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CnoxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM OABEME U MAJCHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Teila. Buapl paBHOBECHS.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3yuenue qBuxeHus OpycKa 1o HaKJIOHHOU IJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B TPYKUHE H
pE3MHOBOM 00pa3ziie, OT uX Jedopmariuu.

HccnenoBanre yciaoBUW paBHOBECHS TBEPAOrO Tela, HMMEIOUIETO OCh
BpAaIICHHS.

Tema 3. 3akoHbl cOXpaHeHUs 8 MEXAHUKE

NMimynbec MaTepuanbHOM TOYKH (Tena), CHUCTEMbl MaTEPHAIBHBIX TOYCK.

NMnynbc cwiibl M1 U3MEHEHUE HUMITYJIbCA Tena. 3aKOH COXPAaHEHHsS] MMITYJIbCA.
PeaktuBHOE NBUKEHHE.

Pabota cribl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprus MarepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKON DHEPTUM.

[ToTeHunanbHas SHEPIus. [ToreHumnanbHas DHEPTUS yIpyro
nehopMuUpOBaHHON NPy KUHBL. [loTeHITMATbHAS SHEPTHSI TeJla BOJIM3HU MOBEPXHOCTH
3emuu.

[loreHUMAIBHBIE W HENOTCHUHUAIbHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEIMOTEHINAIBHBIX CUJI C ©3MEHEHUEM MEXAHUYECKOW YHEPTUH CUCTEMBI TEJI. 3aKOH
COXpAHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHnueckrue yCTpOWCTBa M IPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KOIED,
MPY>KAHHBIN TTACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBUKEHUE.

[lepexo mOTEHIMATIBHON YHEPTUU B KHHETHUECKYIO M OOpaTHO.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3yuenne abCOMIOTHO HEYNPYTroro yjaapa ¢ MOMOINBI0 JABYX OJIMHAKOBBIX
HUTSHBIX MasITHUKOB.

HccnenoBanue cBsi3u paOOThl CHIIbI C U3MEHEHUEM MEXAHWYECKOW SHEPrUH
TeJla Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazaea 3. Moaexkyasipiast pusuka 1 TEpMOAUHAMMKA
Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUST MOJEKYJISIPHO-KUHETUYECKON TEOPUH M UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBmxkenue. uddysua. Xapaktep IBUKEHUA U
B3aMMOJICHCTBHSI YacTUL BemlecTBa. MOJENM CTPOECHMsI Ta30B, JKUIKOCTEH U
TBEPABIX T€J U OOBACHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THUX Mojenel. Macca u
pa3Mepsl MoJiekyl. KonnuectBo BemiectBa. [loctositHHas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana remmneparyp
Llenscus.



Mopene  wupeanbHOoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYJISIPHO-
KHMHETUYECKON TEOpUU HIealnbHOro ra3a. AOCONIOTHas TeMmIeparypa Kak Mepa
CpeaHEl KWHETHMYECKOW SHEPruM TEIUIOBOrO MBWXKEHWs dacTul rasza. [llkana
temneparyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHMEe MenneneeBa—Knanenpona.
3akon JlanbToHa. M30mpouecchl B UACAIBLHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BenlecTBa. ['paduueckoe mpencTaBieHUE HM30MPOLECCOB: H30TEPMA, H30X0pa,
u3o0apa.

TexHuueckue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JHUCKPETHOE CTPOCHHME BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECIMHEHUM.

OmnbITel 10 AU Py3Un KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO JBUKEHUS.

Mopaens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogenp, nTIoCTpUpyIOLIas IPUPOAY AaBIEHUS ra3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUS HJICAIbHOTO Tasa,
M30IPOIIECCHI.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

Onpenenenre Macchl BO3AyXa B KIIACCHOM KOMHATE Ha OCHOBE M3MEPEHHI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEl.

HccnenoBanre 3aBUCUMOCTH MEXy NTapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHaAMUKU

TepMmoannamuueckass cucreMa. BHYTpEHHsIST dHEpPrus TEPMOIUHAMUYECKOU
CUCTEMBI U croco0bl e€ u3meHenus. KonuuectBo TemioTel U padota. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  HJeaJbHOr0  Tra3a. Buasl  Temionepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIMSA, U3JTyYeHHUE. Y IeJbHAs TEIUIOEMKOCTh BEILIECTBA.
KonngecTBo TEIIOTHI IIPH TEIUTONEPEIAYE.

[lonsitue 06 ammabatHom tmpouecce. IlepBbli 3aKOH TEPMOJIUHAMUKHU.
[IpuMeHeHne TepBOTro 3aKOHAa TEPMOJMHAMUKHU K H3ompolieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmouHamuku. HeoOpaTtuMocTh MpOIECCOB B IPUPO/IE.

TerutoBpie  mamuHbl.  [IpyuHOWNBL  OEWCTBHUST  TEIJIOBBIX — MAIIMH.
IIpeoOpa3oBanuss »HEPruM B TEIUIOBBIX MamuHax. KoadduimeHt mojae3Horo
nerictBus TeruioBod MarmuHbl [{ukn KapHo m ero kodpduUIMEHT MOJIE3HOTO
JNEUCTBUSA. DKOJIOTHYECKUE IPOOIEMBbI TEIIOIHEPTETHKH.



TexHuueckue ycCTpoWcTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBOU XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpPEHHEH 3HEpruM Teia NpU COBEPIICHUM PaOOTHI: BBUIET
npoOku W3 OyTHUIKM TIOJ JEUCTBHEM CKAaTOTO BO3/AyXa, HarpeBanue 3¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUIEOAEMOHCTpALNS).

N3meHeHne BHYTpEHHEN SHEpTrun (TeMIlepaTyphl) Tejla IpH TeIrlonepeaaye.

OnbIT 0 a1a0aTHOMY PACHTUPEHUIO BO3TyXa (OTIBIT C BO3AYIITHBIM OTHUBOM ).

Mogenu napoBoil TypOHHBI, JBUTATEIsI BHYTPEHHETO CrOPaHHUsI, PEAKTUBHOTO
JIBUTATEJIA.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3mepenune yienbHON TEIIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Dazosvie nepexoovt

[TapooGpazoBanue u koHjaeHcauus. Vcnapenue u kuneHue. AOCOJIOTHAS U
OTHOCHUTEJIbHAs BIIAXKHOCTh BO31yXa. HachlieHHbId mmap. YjaenbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATypPbl KUIICHHS OT JaBJICHUS.

Teépnoe Teno. Kpucrannuueckue u amopdubie Tesna. AHU30TPONUS CBOMCTB
kpuctauioB. JKuakue xpucraibl. CoBpemeHHblE Marepuanbl. [lmaBienue u
KpUCTaJUIM3aus. Y IenbHas TerioTa mwiasieHus. CyOonumanus.

VYpaBHeHuUE TEMI0BOTO OanaHca.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOIYYEHUSI COBPEMEHHBIX MaTE€pHaNOB, B
TOM YHCJI€ HAHOMATEPUAIOB, 1 HAHOTEXHOJOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npv NnoHW>KEHHOM J1aBJICHUU.

CniocoObl U3MEpEHUS BIAKHOCTH.

HabGntonenue HarpeBaHust U MIaBIe€HUS] KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpucTauioB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MmepeHre OTHOCUTENIbHOW BIaKHOCTH BO3/1yXa.

Pasnen 4. dinekTpoguHaMuKa
Tema 1. Inekmpocmamuxa
DnekTpu3anys Ten. DNEKTPUIEeCKui 3apsa. J[Ba BUIa 3JIEKTPUUIECKUX 3apsAI0B.

HpOBOI[HI/IKI/I, AUDJICKTPUKH )51 MMOJIYIIPOBOAHWUKH. 3aKkoH COXpaHCHUA
QJICKTPHUYCCKOTIO 3apdaaa.

B3anmopneiictBue 3apanoB. 3akoH Kysona. TouedHbIN 2NEKTpUYECKHUI 3apsia.
OnekTpuyeckoe mone. Hanpspk€HHOCTe  dnekTpuueckoro moiist.  [Ipunnwmn



CYIEPIO3ULNHN DJIEKTPUUECKUX TOJIEH. JIMHUM Hanps>KEHHOCTH 3JIEKTPUYECKOTO
TTOJIS.

PaGoTa cun anektpocratudeckoro nojsi. [loreniman. Pa3HOCTh NOTEHIIMATIOB.
[IpoBOAHUKN W JUAIEKTPUKU B DBJICKTPOCTATUYECKOM modjie. J{udnmekTpruueckas
IIPOHULIAEMOCTb.

DnekTpoéMkocTh. KonageHncarop. I1eKTpOEMKOCTh TUIOCKOTO KOHAEHCATOPA.
DHEprus 3apsHyKEHHOTO KOHJEHCATOPA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTAaTHUUECKash 3alllMTa, 3a3€MJICHHE BJIEKTPONpUuOOpOB,
KOHJEHCATOP, KOMUPOBAJIBbHBIN alIapar, CTPyUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONUCTBO U NPUHLIUII IEUCTBUS DJIEKTPOMETPA.

B3anmonenicTBrue HadIEeKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEIL.

IIpOoBOAHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIeKTpOCTaTUYECKas 3aIUTa.

JMPAEKTPUKHY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSIHUS MEXAY HUMU U JUIEKTPUUECKONW MPOHULIAEMOCTH.

DHeprust 3apsKEHHOT0 KOHAEHCATopA.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

N3mepeHne 25eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

ONEKTPUYECKUM TOK. YCIOBHUS CYyIIECTBOBAHUS DIIEKTPUUYECKOTO TOKAa.
Uctounuku Toka. Cuia Toka. [IocTOSTHHBIN TOK.

Hanpspxkenue. 3akon OMa [i1st yuacTKa LenH.

DJIEKTPUYECKOE COMPOTUBICHHUE. YAEIBHOE CONPOTHUBIEHUE BEIIECTBA.
[TocnenoBarenbHOE, ApaLIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora »snextpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTb
AJIEKTPUYECKOTO TOKA.

DNEeKTPOIBUKYIIasi CUWJIa U BHYTPEHHEE COINPOTUBICHHE HCTOYHUKA TOKA.
3axon Oma 17151 OJTHOM (3aMKHYTOM) 3ieKTpruyeckol nenu. KopoTkoe 3aMblkaHue.

DJIEKTpOHHAs  MPOBOAUMOCTb  TBEPABIX  METAVIOB.  3aBUCUMOCTH
COIIPOTHUBJIEHUS] METAIJIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosmynipoBOAHUKH. CobOcTBeHHas u MIpUMECHas MPOBOJIMIMOCTb
noJIynpoBogHUKOB. CBoiicTBa P—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTpUYECKUM TOK B pacTBOpax M  paciuiaBax  dJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIU3.



OnekTpudeckuii TOK B razax. CaMOCTOSTENbHBIM W HECAMOCTOSITEIbHBIN
pazpsaa. Monuus. [Inazma.

TexHuueckue yCTpOICTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETP, PEOCTaT, HMCTOYHUKM TOKA, JJIEKTPOHArpeBaTEIbHbIE MTPHUOOPHI,
AIEKTPOOCBETUTEIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN IHO/I, TalbBAaHUKA.

Jlemoncmpayuu

N3mepeHne CUiibl TOKa U HAMPSKEHUSL.

3aBUCUMOCTh COTPOTUBIICHUS IMIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IM MIOTIEPEYHOTO CEUCHHS U MaTepurania.

CwMmeliaHHO€ COeIMHEHHUE MPOBOJIHUKOB.

[IpsamMoe wu3MepeHHe DIIEKTPOIABHXKYIIEH cuibl. KoOpoTkoe 3aMblKaHuE
raJIbBAHUYECKOTO AIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTbH COIIPOTHUBJIEHUS METAIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB AIIEKTPOIUTOB.

HckpoBoit pa3psil U MPOBOJAUMOCTh BO3yXa.

OnHOCTOPOHHSIS MPOBOAUMOCTD AUO/A.

Yuenuueckuii oxcnepumenm, rabopamopnule padonul

N3yuyeHue cMENIaHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYILEH CHIIBI UCTOYHMKA TOKAa U €ro BHYTPEHHETO
CONIPOTHUBIICHUS.

HaGmronenue amexTposinsa.

MexnpeaMeTHbie CBSA3H

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyILIECTBISETCS C
y4ETOM COJEPKATEIbHBIX MEXKIPEAMETHBIX CBS3€H C KypcaMHU MaTEeMaTHKH,
OuonmoTHH, XUMUH, TeoTpadun ¥ TEXHOJIOTHH.

Meswxcnpeomemnvle nousmus, CBA3aHHBIE C MU3yYEHHMEM METOJOB HAyYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HBIA (akT, runore3a, (puanyeckas BeIUYMHA, 3aKOH,
Teopus, HaOJIIOACHHE, SIKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmieHUe CHUCTEMbl YpaBHEHHWH, JIMHEHHas (yHKIUS,
napabona, runepoosa, ux rpa@uKd U CBONCTBA, TPUTOHOMETpUYECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKJIECTBO,
BEKTOPBI U UX MPOCKLIHNH HA OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexannyeckoe ABUKEHHE B KUBOU mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPTraHW3MOB (BUBI TEILIONEPEIayu, TEIUIOBOE PABHOBECHE),
AJIEKTPUUECKHUE SABJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIECTBA, MOJISIpPHASI Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEU U Ta3oB,



DJIEKTPUYECKHME  CBOWCTBA  METAUIOB,  DJIEKTPOJIMTHYECKAs  AUCCOLMALNS,
raJibBaHUKA.

l'eoepaghus: BIaXXHOCTB BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHHE IBUKEHUU C HCIOIB30BAHMEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHHKE, IOIIMIIHUKYA, HWCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakera, BOAOMET M JpPYTHE), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBOW XOJOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IOJIyYEHUS] COBPEMEHHBIX MAaTEpUaioB, B TOM YHCIE HAHOMATEPUAIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEpOKC, CTpYHHBII NPUHTED, AIEKTPOHArpeBaTeIbHbIE puOOPHI,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, raATbBAHUKA.

11 KNIACC

Pasnen 4. dinekTpoguHaMuKa

Tema 3. Maznummnoe noje. I1eKmMpoOMaAZHUMHAA UHOYKUUA

IToctositHHBIE MarHUTHL. B3anmoaercTBrE NOCTOSHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAY KUK, [I[puHIUI Cynepno3uiiuu MarHUTHBIX MOJIEH.
Jluaum MarHuTHOM uWHAyKuMU. KapThHa JMHUNA MarHUTHONW MHIYKIUU TOJIS
MOCTOSIHHBIX MAarHUTOB.

MarHutHoe 10Ji€ TPOBOJHMKA C TOKOM. KapTuHa IJHMHUN WHAYKUAH
MAarHUTHOTO TIOJISl IJIMHHOTO MPSIMOTO TMPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOTO
POBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoeiicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuia JlopeHua, e€ MoIyib U HanpaBlieHUE. J[BUKEHHE 3apSyKEHHOW YaCTUIbI
B OJTHOPOJTHOM MarHUTHOM mnosie. PaGoTa cusl JlopeHna.

SIBmeHne 3neKTpoMarHuTHOM HMHAYKUMU. [IOTOK BekTOpa MarHUTHOU
MHIYKIUU. OJIEKTPOJABMXKYIIAs CWia HWHAYKIUU. 3aKOH AJIEKTPOMArHUTHOM
uHaykmu Papanes.

BuxpeBoe nanekTpuyueckoe Tmosie. OJIEKTPOJBIXKYIAs CUJIa WHIYKIUU B
IIPOBOJHUKE, IBHXKYILIEMCS OCTYIIATEIbHO B OJTHOPOJTHOM MarHUTHOM MOJIE.

IIpaBuiio JleHna.

NHOyKTUBHOCTh. SIBIEGHHME CAaMOMHIYKIMHU. OJIEKTPOJBIXKYILAs Ccuia
CaMOUHIYKI[UU.

DHeprus MarHuTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHudecknue yCTpOMCTBA W IMPAKTUYECKOE TPHUMEHECHHUE: TMOCTOSHHBIC
MarHuThl, 3JIEKTPOMATHUTBHI, AJIEKTPOABUTATENb, YCKOPUTEIM 3JIEMEHTaPHBIX
YacTUll, UHAYKIMOHHAs [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO IIyYKa MATHUTHBIM TOJIEM.

JIMHUY UHAYKIWA MarHUTHOTO TOJIA.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[elictBue cuibl JIopeHia Ha HOHBI JIEKTPOJINTA.

SIBiieHME 3IIEKTPOMArHUTHOM MHIYKIIHH.

ITpasuio Jlenna.

3aBUCUMOCTD JJIEKTPOABMKYILIEH CHIIBI MHAYKLUU OT CKOPOCTH WU3MEHEHHUS
MAarHuTHOTO TIOTOKA.

SIBneHne caMOUHIYKIUU.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3ydeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccenenoBanue necTBUs NOCTOSHHOTO MArHATA HA PAMKY C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHIYKIHUU.

Pa3zgea S. KosieOanus 1 BOJIHbI

Tema 1. Mexanuueckue u In1eKmMpomMazZHumHbsle Kojiebanus

KonebarenrHas  cucrema. CBOOOHBIE  MEXaHMYECKHE  KOJI€OaHMU.
IMapmonnueckue konebanus. Ilepuosa, wactora, amruuTyga u (aza KoJieOaHUU.
[IpyxvHHBIA MasTHUK. MareMaTU4eCKUN MAasSTHUK. Y PaBHEHHE T'APMOHUYECKUX
koJieOanuii. [IpeBpaiiieHre HEPTUN MPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebatenbupiii  kOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHHMYEeCKUMU U
AJIEKTPOMArHUTHBIMU KolieOanusmu. Dopmyna TomcoHa. 3akoH CoOXpaHEHUS
SHEPTUHU B UJI€ATLHOM KOJIE0ATEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarolux KojaeOaHUsX. BbIHYy X /I€HHbIE MEXaHUUECKUE
kojebanus. Pezonanc. BoiHykeHHbBIE 3TIEKTPOMAarHUTHBIE KOJIEOaHMS.

Ilepemennsbiii  TOK. CHHYCOMIAJIBbHBIM MEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOTO TOKAa. AMIUIMTY/IHOE M JCHCTBYIOIIEE 3HAYEHHWE CHIIBI TOKa U
HaIPSKCHUS.

Tpanchopmarop. IlpousBoacTBo, mepenadya U MOTpeOIeHNUE AEKTPUIECKON
SHEPTUH. DKOJIOTUUECKUE PHUCKU NpPU MPOU3BOJCTBE 3eKTposHepruu. KymbTypa
MCIIOJIb30BAHUS NIEKTPOIHEPTUH B [IOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWMCTBA M IPAKTUYECKOE INPUMEHEHUE: DIEKTPUYECKUAN
3BOHOK, T€HEPATOp NEPEMEHHOTO TOKA, JMHUU JIEKTpOIEpe1ay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOAaTeTbHOW CHUCTEMBI (TIPY>KUHHBIA WU
MaTeMaTU4ECKUI MasTHHUK).



Habmroenue 3aTyxaronmx KojaeOaHuii.

HccnenoBanrie CBONCTB BbIHYKICHHBIX KOJICOaHUH.

HabGmronenue pezoHanca.

CB0oOOAHBIE ANEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuunorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HANPsKEHUS OT BPEMEHU) IS
AJIEKTPOMATrHUTHBIX KOJICOaHUM.

Pe3onanc mnpu mocCHeAOBAaTEIbHOM COEIMHEHHHM PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUY 3JIEKTpONIEpeIaYH.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAJIbIX KOJie0aHUM rpy3a Ha HUTU OT
JUTMHBI HUTU U MAcCChI rpy3a.

HccnenoBanye MepeMEHHOI0 TOKA B LIETH U3 MTOCIIEI0BATENBHO COETUHEHHBIX
KOHJIEHCATOpa, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE G0JIHbL

MexaHnudeckue BOJIHBI, ycioBus pacnpoctpanHeHus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JJIMHA BOJIHBL. [lomepeuHble W TPOJOJIbHBIE BOJHBI.
WNurepdepenuus nu audpakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. Beicota ToHa. TeMOp 3ByKa.

DJIeKTPOMArHUTHBIC BOJHBI. Y CIOBUS M3MYy4YEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanusi BektopoB E, B, V B anextpomarauTtHoit BoiHe. CBolcTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpaKEHUE, MpesIoMJIEHUE, ToJsipu3anus, Tudpakius,
untepdepeniusa. CKopocTh dEKTPOMArHUTHBIX BOJIH.

[IIxkana 3JeKTpOMarHuTHHIX BOJIH. [I[puMeHeHue 31eKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIIMTIBI paIUOCBSI3U U TeleBUAeHUs. Paqnonokanusi.

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEBI.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MNPUMEHEHHE: MY3bIKaIbHbIC
MHCTPYMEHTBI, YJIbTPa3BYKOBasi JIMArHOCTMKA B TEXHUKE W MEAUIMHE, pajap,
paauoNpuéMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neub.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTpaHEHKE MONEPEYHBIX U TPOJIOJIbHBIX BOJIH.

Konebniomieecs Teno Kak UCTOYHUK 3ByKa.

HabGntonenue otpaxxeHus: M NpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mtonenue untepdepeHnnu u qudpakini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYJOM U
4aCTOTOU KOJeOaHUiA.



HccnenoBanrie CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, ITPEIIOMIICHHE,
nossipu3anus, IMPppaKuus, THTEpPEpeHLIHs.

Tema 3. Onmuxa

I'eomerpruueckas ontuka. [IpsMolMHENHOE pPACHpPOCTPAHEHUE CBETA B
OJHOPOJIHOM cpene. JIyd cBera. ToueUHbIM NCTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoenne mzoOpaxeHuil B
IJIOCKOM 3€pKase.

[Tpenomiienne cBeTa. 3aKOHBI IPEIOMIICHUS CBETa. AOCOJIIOTHBIN MOKa3aTesb
npenomnienus. [lonmHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yrosl MOJHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceera. CnoxxHbli coctaB 0enoro ceera. L{ger.

Cobuparomniye u paccenBarolue TuH3bl. ToHKas TuH3a. DoKyCcHOE paccTosiHue
Y ONTHUYECKasi Cuiia TOHKOW JuH3bI. [locTpoeHne n300pakeHuit B cOOMparOmuX 1
paccenBarolux JuH3ax. Gopmyiia TOHKOM JIUH3bI. Y BEIUYEHUE, TABAEMOE JTMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBuss HaOMOAEHHS MAaKCUMYMOB M MHMHUMYMOB B HMHTEp(PEPEHIIMOHHOU
KapTHUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHHUKOB.

Hudpaxuus cBera. JudpakumonHas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCHMyMOB TP MaJ€HUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspusanus ceera.

TexHuueckue yCTpONCTBA W MPAKTHYECKOE MPUMEHEHHE: OYKH, JyIa,
¢oToannapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIUOHHAS PEIIETKA, MTOISTPOU]I.

Jlemoncmpayuu

IIpsiMonuHEliHOE paclpOCTpaHEHUE, OTPAKEHHUE U IIPEJIOMIICHUE CBETA.
OnTtuyeckue npudopsI.

[TonHO€ BHyTpeHHEE OTpakeHre. MoJenb CBETOBOIA.

UccnenoBanne CBONCTB M300pakeHUM B JIMH3AX.

Monenn MUKpOCKOTIa, TEJIECKOIIA.

HaGmronenue nnrepdepeHinu ceera.

Hab6mronenue qudpakiuu cBera.

HaGnronenue aucnepcuu cBera.

[Tonmyuyenue cnekTpa ¢ MOMOUIBIO IIPU3MBI.

[Toyuyenue cnekTpa ¢ IOMOUIbIO TU(DPAKIUOHHON PEIIETKH.

Habmronenue nosisipusaluu cBera.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3mepeHne nokazaTesns NpeJoMIICHUs CTEKIIa.



HccnenoBanue CBOMCTB M300paKEHUI B JTUH3AX.
HaGnronenue aucnepcuu cBera.

Pa3zaes 6. OcHOBBI cielAJIbHON TEOPUH OTHOCHTEIbHOCTH
['paHHLIBI IPUMEHUMOCTH KJIACCUYECKOM MeXxaHUKHU. [locTynarsl criennanbHON
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAKyYyME,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHM M COKpAICHHE
JUTUHBI.
DHeprus ¥ UMIYJIbC PEISITABUCTCKON YaCTHILIBL.

CBs13b MacChl C JHEPTUEH U UMITYyJIbCOM PEIATUBUCTCKON YaCTHULIBI. DHEPTHUS
ITOKOS.

Pa3nen 7. KBanToBasi puszuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®otonsl. opmyna [Inanka csizu 3Hepruu HOTOHA C €r0 YaCTOTOU. DHEPTHUs
U UMIYJbC POTOHA.
OtkpeiTe u uccnenoanue pororddexra. OnbiTel A. I'. CroneroBa. 3aKOHBI

dotoaddekra. YpaBuenue DiHmTeitHa s dhoTodpdexra. «KpacHas rpanuiia»
dboTorddexra.

Hasnenne ceera. OnbiTel 11. H. JleGenena.

XHUMHUYECKOE JeHUCTBHE CBETA.

Texnuueckue yCTpONCTBA W MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTogaTIMK, COTHEUHAS OaTapesi, CBETO IO,

Jlemoncmpayuu

®otor(h(PexT Ha YyCTaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHELTHET0 GoTodPdekra.

Cseroauo.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mogpens atoma Tomcona. OmbiTel Pesepdopraa mo paccesHUIO o -9acTHII.
Ilnanerapnas monenb aroma. Iloctynarel bopa. M3nydeHue M MOTJIOIIECHUE
(GOTOHOB TpU mepexoJe aToMa C OAHOTO YPOBHS PHEPrUM Ha Apyroil. Bumsl
crekTpoB. CIEKTp ypOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BosnnoBbie cBoiicTBa yactuil. Bonnsl e bpoitnsa. KopmyckynsipHO-BOJTHOBOM
Ty aTu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckue yCTpoHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPaJibHbIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBbII KOMITBIOTEP.

Jlemoncmpayuu



Mogens oneita Pesepdopra.

Ornpenenenne JUIMHBI BOJIHBI J1a3epa.

Habnronenue muHeHyaThIX CIEKTPOB U3TYyUCHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Halnronenue muHe4aToro CrexkTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTHI, JI0KA3bIBAIOIINE CIO0XHOCTh CTpoeHUsl supa. OTKpbITHE
paaunoakTuBHOCTH. OnbITH Pe3zepdopia o onpeneneHnto cocrapa paidioOakTUBHOTO
wsnydyenus.  CBoiictBa  anmbda-, Oera-, ramMma-usnydeHus.  BrusHue
PaIOaKTUBHOCTH HA KUBBIC OPTaHU3MBI.

OTtkpeiTHEe TpoTOHA M HelTpoHa. HykiioHHas monens sjapa [elizenOepra—
NBanenko. 3apsg sapa. MaccoBoe yucino siapa. U3otonsl.

Anbda-pacniaz. DJEKTPOHHBII M TO3UTPOHHBIN Oera-pacnaa. [amma-
M3JIy4eHHE. 3aKOH PaJIMOaKTUBHOTO pacraja.

DHeprusi CBA3M HyKJIOHOB B sifpe. Snepubie cuibl. [ledekT maccsl apa.

SAnepHbie peakuuu. [lenenue u cUHTE3 SAEP.

Snepubiit peaktop. Tepmosiaepusiii cunTe3. [IpoOnemMbl U TNEPCHEKTUBBI
SAJIEPHOM SHEPTETUKHU. DKOJOTHUYECKUE ACTIEKTHI IAEPHOM SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeToapl HaOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTATbHBIC B3aUMOJICUCTBUSA. EMUHCTBO (pM3HUECKON KapTUHBI MUpA.

TexHuyeckue yCcTpoucCTBa U NPAKTUYECKOE MPUMEHEHUE: TO3UMETP, KaMepa
BunibcoHa, simepHblii peakTop, aToMmHas 6oMoa.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIINX YACTHII.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

UccnenoBanue TpekoB 4acTull (10 TOTOBBIM oTorpadusim).

Pa3nen 8. JjieMmeHTHI aCTPOHOMUM U ACTPOPU3UKHU

Otanbl pa3Buths actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bug 3Bé3nnoro Heba. Co3Be3ausi, sipkue 3BE37bI, IJIAHETHI, UX BUJIUMOE
JIBIDKCHHE.

ConHeyHas cucTeMa.

Counnne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ConHua W 3BE3.
3BE3/1BI, UX OCHOBHBIC XapaKTEPHUCTHUKHU. J(marpamMma «CIEKTpaJIbHBIM Kiacc —
CBETUMOCTBY». 3BE3JIbI TJIABHOM II0CJIEHOBATEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JIsl 3BE3]l TJIaBHOM MOCIEAOBaTEIbHOCTU. BHyTpeHHEe cTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O NPOUCXOXKIAEHUU U 3Boarounu CoiHia u
3BE3]1. DTaNbl )KU3HU 3BE3I.

Muieunsiii ITyte — Hama ['amaktuka. Ilomoxenne u aBuwxkeHue CoiHIA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuky n kBazapsl. UEpHBIE NBIPHI B AIpax
rajakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PeMuKTOBOE H3TyUEeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnple mpo06sieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGnronenuss HEBOOPYXEHHBIM I1a30M C HMCMOJBb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN I ONpe/ieNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3us1 CEeBEPHOro MOJYIIapUs U IPKUE 3BE3BL.

HaGmronenus B reneckon Jlynsl, ianet, Mieadoro I1yTu.

O6o0maromniee NOBTOpeHUe

Ponb ¢u3uku M acTpOHOMUHM B IKOHOMHYECKOW, TEXHOJIOTUYECKOMH,
COIIMAILHON M 3TUYECKOM cepax AesITeIbHOCTH YeTIOBEKA, POJib U MECTO (PU3UKH U
ACTPOHOMUU B COBPEMEHHOW HAYyYHON KapTHHE MUPA, poJib (PU3MUECKON TEOpUU B
(opMupOBaHUU MPEACTABICHUHN O PU3NUECKON KapTUHE MUPA, MECTO (PU3NUECKON
KapTUHBI MHpa B OOmIEM PSAy COBPEMEHHBIX E€CTECTBEHHO-HAYYHbIX
MIPEICTaBJICHUHN O MPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 6a3o0Boro ypoBHs B 11 kimacce oCyliecTBIsieTCs C
y4ETOM COAEpPKATENbHBIX MEKIIPEAMETHBIX CBSI3€d € KypcaMHM MAaTE€MAaTHKH,
OMOJOTHH, XUMUH, TEOTPAPUU U TEXHOJIOTHH.

Meoicnpeomemnole nonamusi, CBsI3aHHbIE C HW3YYEHHEM METOJIOB HAYYHOIO
NO3HAHUA: SIBJIEHWE, HAy4HbIA (akT, runore3a, (pu3myeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, YKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CHUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKHE
(GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPbI U UX IPOEKIHMH HAa OCH KOOPAMHAT, CI0KEHUE BEKTOPOB,
POU3BOJIHBIC D3JIEMEHTAPHBIX (PYHKIUH, MPU3HAKK MOJ00US TPEyTrOJbHUKOB,
ompeieleHre TIONaAH MIIOCKUX GUryp u o0bEMa Tel.

buonoeus: snextpuueckue SBIEHUS B KUMBOW MpHUpPOJE, KoJieOaTelbHbIE
JBUKEHUS B J)KMBOU MPHUPOJIEC, ONTUYECKUE SBICHUS B JKMBOW IPUPOJIE, NEUCTBUE
paauanyu Ha )KUBBIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTAUINYECKAS CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl 00Pa30BaHMSI KPUCTAIIMUECKON PEIIETKY, CIIEKTPAIbHBINA aHAIIU3.



l'eocpagpus: MarHuTHBIE TIOJIFOCA 3€MJIM, 3&JIEKW MAarHUTHBIX Py,
(oTOCHEMKA 3eMHON TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUI.

Texnonocus: JMHUM 3JEKTpPONEpenad, IEHEparop IEPEMEHHOIO TOKa,
ANEKTPOJIBUraTelb, WHAYKUMOHHAs M€4Yb, pajap, paiuoONpHEMHHUK, TEJIEBHU30p,
anTeHHa, Tenedon, CBU-medyb, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHHSA IIPOI'PAMMBLI 110
POU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenue yudeOHOTO Tpeamera «®Du3HMKa» Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJKHO OOECHEUUTh JTOCTHKEHHUE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JImaHOCTHBIE pe3ybTaThl OCBOCHUS y4eOHOTO TipenMeTa «Du3mka» TOIHKHBI
OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpHUEHTAlIMH, TO3UTUBHBIX BHYTPEHHHUX  YOEXKJCHWI, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCHUICKOTO O0OIIECTBa, PAaCHIMPEHHE >KHU3HEHHOTO
OIBITA Y ONBITA JESATEIBHOCTH B MPOLECCE PEATM3AUNN OCHOBHBIX HaIPaBICHUU
BOCIIUTATEJIbHOW €SI TENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCcKOro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTD TPAKIAHCKON MO3UIIMK 00YYAIOMIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTRA;

MPUHITHE  TPAJUIMOHHBIX  OOIICYETOBEYECKUX TIYMAHUCTUYECKUX U
JEMOKPaTUYECKUX LICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTH B MHTEpPECAX TPa)KJaHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTebHON OpraHU3alliu;

YMEHHUE B3aUMO/JICUCTBOBATh C COLMAIIbLHBIMA MHCTUTYTAMU B COOTBETCTBUU C
uX (YHKIUSIMUA ¥ HA3HAYEHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) MATPUOTHYECKOT0 BOCIIMTAHMS :

c(OPMUPOBAHHOCTH POCCUNUCKOMN TPaXKTAHCKOM MAECHTHYHOCTH, MaTPUOTU3MA,

LIECHHOCTHOE€ OTHOLIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOTO BOCITUTAHMSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBE/ICHMUSI;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W MPUHAMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU, B TOM YHUCIE B
JNEATENBHOCTH YUYEHOTO;

OCO3HAHME JINYHOTO BKJIaJla B MOCTPOCHUE YCTOMUUBOTO Oy AYIIErO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUA:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKJIIOUAS] 3CTETUKY HAYYHOTO TBOPYECTBA,
IPUCYIIETo (PU3NYECKOI HAYKE;

5) Tpy10BOT0 BOCIIMTAHUSI:



WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOW IeATEeTbHOCTH, B TOM
YUCJIE CBS3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyy1ieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHBIC MIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U caMO00Opa30BaHUIO B 00JaCTU
(bu3MKY HA TPOTSXKEHUN BCEH KU3HH,

6) IK0JIOrHYECKOTr0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTh JSKOJOIMYECKON KYJIbTYpbl, OCO3HAHHUE TJIOOATHLHOTO
XapakTepa KOJIOTUYECKHUX MPOoOIeMm;

TUIAHUPOBAHUE U OCYIIECTBIECHUE JEUCTBUM B OKPYKAIOIIEH CPENIE HA OCHOBE
3HAHUS LEJIeW YCTOMYMBOIO pa3BUTHSI YEIIOBEUYECTBA;

pacuIupeHue OMbITa JEATEBHOCTH SKOJOTHMUYECKOW HampaBICHHOCTH Ha
OCHOBE UMEIOLIUXCSI 3HAHUM IO (PUBHKE;

7) HEeHHOCTH HAYYHOT 0 TIO3HAHUA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKH;

OCO3HAHHE LEHHOCTH HAay4YHOM [EATEIbHOCTH, TOTOBHOCTh B IIpOLIECCE
u3y4deHus: (PU3UKU OCYIIECTBIISTh MPOEKTHYIO U UCCIEI0BATENbCKYIO IEITEbHOCTh
WHJIUBUYaAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

IMo3naBaTe/bHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1€l CTBUS
ba3oBble 1oruyeckue aeMcTBus:
CaMOCTOSTENIbHO  (OPMYJIMPOBATh W AKTyalIM3UpoBaTh  Mpobiemy,
paccMaTpuBaTh € BCECTOPOHHE;
OTIPENENATh TN JCATENBHOCTH, 3aJaBaTh MapaMeTphl U KPHUTEPUU UX
JTOCTHKCHHS;
BBISIBJISAITH  3aKOHOMEPHOCTH W TPOTUBOPEUHS B  pacCMaTpPUBAEMBbIX
(U3NYIECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH pEUICHHS NPOOJIEeMbl C YU4ETOM aHaau3a MMEIOIIUXCS
MaTepUaTbHBIX U HEMATEPHATBLHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBHI B JCSATCIBHOCTD, OIICHUBATh COOTBETCTBUE PE3yIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCTEACTBUHN JACATEIHHOCTH;
KOOPJIMHUPOBATH U BBITIOIHATH pa0OTY B YCIOBUAX PEAIbHOTO, BUPTYaIbHOTO
U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBaTh KPEATUBHOE MBIIIICHHE TIPU PEIICHUH )KU3HEHHBIX MPOOJIeM.
ba3oBble uccieaoBare/bCcKue 1eiiCTBUA:
BJIAJCTh HAyYHOW TEPMHHOJIOTHEH, KIFOYEBBIMH TOHATHSIMH W METOJaMH
busznuecKoil HayKu;



BJIa/IETh HAaBBIKAMH Y4EOHO-UCCIEI0BATEIHCKON U IPOEKTHOM JMEeSITENbHOCTH
B 00J1aCTH (PU3KKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOHCKY
METOJIOB pelIeHUs 3a7ad (PU3MUYECKOTO COJEpKaHUs, MPUMEHEHHUIO PA3IUIHBIX
METOJ0B IMO3HAHUS;

BJaJIETh BUAAMM JCSITEIbHOCTH 10 TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpETallNy, MPEoOpa30OBaHUI0 M TPUMEHEHUIO B PA3NIUYHBIX yUeOHBIX
CUTYaIUsIX, B TOM YHCJI€ [IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00JaCTH (DU3HKU;

BBISIBJISITH TIPUYMHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHNUS, HAXOIUTh apTYMEHTHI 151 JJ0Ka3aTelbCTBA CBOMX
yTBEPKIACHUM, 3a71aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TOJNyYEHHbIE B XOJE€ PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTHUUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
yCIIOBUSIX;

CTaBUTh U (opMynHpoBaTb COOCTBEHHBIE 3aJaud B 0Opa30BATEIbHOMU
JEeSITeIbHOCTH, B TOM YHUCIIE TIPU U3YUCHUH (DUBHKY;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

yMEThb IE€PEHOCUTh 3HaHUA N0 (U3MKE B MPAKTUYECKYIO 0O0nacTb
KU3ZHENIEATEIbHOCTH;

yMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTel;

BBIJIBUTATh HOBBIE HJIEH, TIPE/IaraTh OpPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 331a4H, IOy CKAIOIINE aTbTEPHATUBHBIC PELICHMUS.

Pabora ¢ undopmanmeii:

BJIAJ€Th HABBIKAMU MOJy4YEHHUs] MH(POpPMaLHUHU (PU3UUECKOTO COACpPKaHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYILIECTBIATH IOUCK, aHAU3,
CHUCTEMAaTH3allI0 M WHTEPIpETaio WH(DOpMalMK pa3iuYHbIX BHIOB U (GOpM
IpECTaBICHNUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIUH;

UCIIOJIb30BaTh  CpPEACTBA  MH(MOPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUM B PELICHUMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aI[MOHHBIX
3a71a4 ¢ COOII0IEHUEM TPEOOBAaHN SPTOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepekeHusi, MPaBOBBIX MU 3TUYECKHUX HOPM, HOPM HH(DOPMAIIMOHHON
0€e30IacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUs B pa3lnuHbIX (opmarax c
y4€TOM Ha3HAYCHUS UH(POPMAIUH U LEIEBON ayAUTOPHUH, BHIOMpAasi ONTUMAIBbHYIO
(opMy npeacTaBIEHUS U BU3YyaIu3allUu.

KoMMyHHKaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eliCTBUS:
OCYIIECTBIATH OOIIEHNE HA YPOKax (PM3MKU U BO BHEYPOUHOU JEITCIHBHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(PIWKTHBIX CHUTyalldidi ©  CMsT4aTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTUYHO H3J1araTh CBOI0 TOYKY 3pPEHHUSI C HCHOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MIOHUMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIUBUIYaIbHOMN
paboThL;

BBIOMpaTh TEMaTUKy M METOJbl COBMECTHBIX JEHCTBHH C y4ETOM OOIMX
WHTEPECOB U BO3MOKHOCTEN KaXJOTO YJIeHA KOJJIEKTUBA;

MPUHUMATh UEIU COBMECTHOM  JEATENIbHOCTH, OPraHW30BbIBATH U
KOOPJAWHHUPOBATH JEUCTBUA II0 €€ JIOCTHMKEHUIO: COCTABJIATH IUIAH JICMCTBUU,
pacrpenensaTh pojii ¢ Y4€TOM MHEHMH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM pabOThI;

OIIEHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXJ0TO YYaCTHUKA KOMAaH bl B OOIINIA
pe3yJIbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE IIPOEKTHI, OLECHUBATH MAEH C IO3ULIWNA HOBH3HBIL,
OPUTHUHAIIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBIISITh MTO3UTUBHOE CTPATETMYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIIUsIX, POSIBIATh TBOPUECTBO U BOOOpaKEHUE, OBITh HHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe el cCTBUA
Camoopranusanus:

CaMOCTOSITENIBHO OCYIIECTBIISATh MO3HABATENBbHYIO JESITEIBHOCTh B 00nacTu
GU3MKM W acCTPOHOMHH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aa4H;

CaMOCTOSITENIBHO COCTaBJISTh IUIAaH PEIICHUs PAcUYETHBIX U KaueCTBEHHBIX
3ajJ1a4, MJI1aH BBIMOJIHEHUS MPAKTUYECKOW paboOThl ¢ yUETOM UMEIOIINX CSI pECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEeANOYTEeHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsTh paMKH y9eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JieNaTh OCO3HaHHBIA BBIOOp, AapryMEHTUPOBaTH €ro, Oparb Ha ce0s
OTBETCTBEHHOCTD 3a PEIICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAMLMUA B 001acTu
(Gu3KKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHATbHBIA HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B JESITEIHbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIISM;

BJa/JIeTh  HaBBIKAMU  TO3HABATENIBHOW  pEQUIEKCHH  KaK  OCO3HAHMS
COBEpLIAEMbIX JIEUCTBUH M MBICIUTENbHBIX IPOLIECCOB, HMX pE3yibTaTOB U
OCHOBAHMI;

MCTIOJIb30BaTh MPUEMBI PEICKCHH JIJIsl OIIEHKH CHUTYaIluH, BHIOOpa BEPHOTO
pelIeHNUS;



yMETh OIICHWBATh PHUCKH W CBOCBPEMEHHO NPHUHUMATH PEIICHUS IO WX
CHUXCHUIO;

MPUHUMATh MOTHBBI W apTyMEHThl JPYTUX IMPU aHaU3€ pPE3yIbTaTOB
JeSITeNIbHOCTH,

MPUHUMATh ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TIPU aHAINU3E PE3yIbTaTOB
JeSITeNIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mponiecce mocTmkeHus IMYHOCTHBIX PE3yIbTAaTOB OCBOSHUS MPOTPAMMBI TI0
dbusuke s ypoOBHS CcpeaHero ooOmiero o0pa3oBaHHUS Yy OOYYArOIIMXCS
COBEpIICHCTBYETCS AMOIMOHATBHBIN WUHTEIUICKT, MPEeoJIararoIIHii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIFOUYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIBHOE
COCTOSTHUE, BUJIETh HAIPABICHUS Pa3BUTHS COOCTBEHHOUW AMOIMOHAIBLHOU C(epHl,
OBITh YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBaHMS, BKIFOYAIOIIETO CAMOKOHTPOJb, yMEHHE TPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHME, CIIOCOOHOCTh aJalTUPOBATBHCA K
AMOITMOHATBHBIM U3MEHEHHSAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHUBAIMH, BKIIIOUAIOIIECH CTpEMJICHUE K JIOCTHXKCHUIO ETH U
yCHexy, ONTUMHU3M, WHHUIMATHBHOCTh, YMEHHUE JEHCTBOBATh HMCXOJS M3 CBOHX
BO3MOKHOCTEH;

OIMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSTHHE
APYTHX, YYUTHIBATH €r0 TPH OCYIIECTBICHUH OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COIMAJIPHBIX HABBIKOB, BKIFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMHU JIIOIbMH, 3400 TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peniaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIbTATDBI

K koniry o0yuenust B 10 kJ1acce npeiMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MHpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B IIPAKTUYECKOU EATEIBHOCTH JIFOJEH;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHbIX (U3MUECKUX MOJIENeHl:
MarepuaibHas TOYKa, MHEpLMAJIbHASL CUCTEMAa OTCUYETA, A0COJIOTHO TBEPIOE TENO,
UJICAJIbHBIN Ia3, MOJAEIN CTPOCHUS Ta30B, )KUIAKOCTEN U TBEPABIX TEJI, TOUECYHBIN
ANEKTPUYECKUH 3aps]l IPU PEIICHUH (PU3NYECKHX 3a]1ay;

pacno3HaBaTh (pU3NYECKHE SIBICHUS (TIPOIECChI) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETHYECKON TEOPUHM CTPOCHMs BEIECTBA U



ANEKTPOIMHAMUKU: PABHOMEPHOE U PaBHOYCKOPEHHOE MPAMOIMHENHOE JBUKEHUE,
CBOOOJIHOE MAaJIEHUE TeJl, IBHXKEHHUE N0 OKPY>KHOCTH, MHEPIIUS, B3aMMOJICHCTBHE
Tes, TuQQy3usi, OpOyHOBCKOE ABM)KEHUE, CTPOCHUE KUJIKOCTEH U TBEPIBIX Te,
M3MeHeHne o0bEMa Tel MpU HarpeBaHUM (OXJIaXIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHUE, KOHACHCALUs, IUIaBICHUE, KPUCTAIIM3alWs, KUIEHUE, BIAXHOCTb
BO3/lyXa, MOBBIIICHUE N1aBJIEHUs raza MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY IMapaMeTpaMH COCTOSHHUS Ta3a B M30IpOIeccax, AMEKTPU3alus Tell,
B3aUMO/ICVICTBUE 3aPsII0B;

OMUCHIBATh MEXAHUYECKOE JIBJKEHHE, HCTONb3ys (PU3NYECKHE BEIUYUHBI:
KOOpJIMHATA, MYTh, IEPEMEIICHHE, CKOPOCTb, YCKOPEHHE, Macca Tena, Cuia,
UMITYJIbC TeJla, KHHETHYeCKasi HEprusi, MOTCHIMAIbHASI DHEPIUsl, MEXaHWYeCcKas
paboTra, MexaHM4YecKas MOIIHOCTb, IPU OIMCAHUM NPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICT HCIOJIB3YEMBbIX BEIUYUH, WX OOO3HAYEHHsS W EAUHHULIBI,
HaXoJuTh (hOPMyJIbl, CBA3BIBAIOLIUE NAHHYIO (PU3MUECKYIO BEIMUYHHY C JPYTUMU
BEIUYMHAMU;

ONMCBHIBATh H3YYCHHBIC TEIUIOBBIE CBOWMCTBA TEJI W TEIUIOBBIE SBIICHMS,
UCHOJb3ysl (pU3MUecKHe BEIWYMHBI: JaBJICHWE Tra3a, TeMIepaTrypa, CpeaHss
KHMHETUYECKasi SHEPrusl XaOTUUYECKOTO JIBMXKEHHSI MOJIEKYJI, CpPEIHEKBaJApaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHss 3Heprusi, pabora rasa,
KO3((PUUMEHT MOJe3HOTO JEHCTBUS TEIUIOBOIO JABUTATelNsd; IpPU ONUCAHUU
OPaBWJIBHO TPAaKTOBAaTh (PU3MYECKUH CMBICI HCHOIb3yEMbIX BEIMYUH, HUX
0003HaueHHd W E€OUHULBL, HAXOAUTh (OPMYJbI, CBS3bIBAIOLIUE JAHHYIO
(U3HYECKYIO BEJIMYHMHY C IPYTUMH BEIMYUHAM;

ONMCHIBATh U3YUYEHHBIE ANEKTPUUECKUE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
ABJIEHUS (IIPOIIECCHI), UCTIONB3YSl (PU3MUECKHE BEITUYMHBL: ANEKTPUUECKUU 3apsi,
ANEKTPUYECKOE T0JIe, HANPSHKEHHOCTD OIS, MOTEHIHAT, Pa3HOCTh IMOTEHLIHATIOB;
Opy OMNMCAHUM TMPABWIBHO TPaKTOBAaTh (PU3MYECKUM CMBICT HUCHOJb3YEMBbIX
BEJIMUMH, MX OOO3HAUYEHHUS W EIUHMIIBI; YKa3blBaTh (DPOPMYJIbI, CBS3BIBAIOLIME
JaHHYIO0 (PU3UYECKYIO0 BETUYUHY C IPYTUMH BeTUUHMHAMUY;

aHAJIM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBICHUS, UCIOJbB3Ysl (PU3NUYECKUE
3aKOHBI U MPUHLMIBL 3aKOH BceMHupHOTO Tsrotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXpPAHEHUs MEXAHWYECKOW DJHEPruM, 3aKOH COXPAaHEHHUS HMITYJIbCa,
OPUHUMI CYNEPIO3ULIMKM CWJI, IPUHIMUI PABHONPABUS HHEPLUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEIHEW KMHETUYECKOM 3HEPTHUH TEIUIOBOIO JIBHYKEHUS MOJEKYII C
a0COJIIOTHOM TemIlepaTypoid, MEepBbIN 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPAHCHUS
ANEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pas3nuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIb,
00J1acTH) NPUMEHUMOCTH;



OOBSCHSATH OCHOBHBIE MPUHITUITBI ICHCTBUS MALTUH, PUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3ianyaTh YCIOBHUS WX 0€30MaCHOTO MCIOIb30BaHUs B MOBCEAHEBHON
KU3HU;

BBITMIOJHATh OKCIIEPUMEHTHI MO MCCIEAOBaHUI0 (U3NYECKUX SIBICHUU U
IPOLIECCOB C HCIOJB30BaHUEM MPSAMBIX M KOCBEHHBIX H3MEPEHMH, IPH 3TOM
dbopMyHpoBaTh NpoOIeMy/3a/1auy U TUNOTE3y YU4eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHMUSI, IPOBOAUTD OIBIT U POPMYTUPOBATH
BBIBO/IbI;

OCYIIECTBIISATH MPSMbIC U KOCBEHHBIC M3MEPEHUs (DU3MUECKUX BEITUUHH, TIPU
STOM BBIOMpATh ONTUMANIBHBIN CIOCO0 M3MEPEHHUS W HUCHOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MMOTPEIIHOCTEN U3MEPEHUM;

UCCIIEI0BaTh  3aBUCUMOCTH  MEXAy  (U3NYECKUMHU  BEIMYUMHAMHU  C
MCIOJIb30BaHUEM TMPSMBIX H3MEPEHUN, MPU STOM KOHCTPYHpPOBATh YCTAHOBKY,
(puKCHUpOBaTh PE3yJILTAThl OJYUYEHHOHN 3aBUCUMOCTH (PU3NYECKUX BEJIUYMH B BUJIE
TabnuI U rpauKOB, J1e7aTh BEIBOIBI IO Pe3yJIbTaTaM MCCIIEIOBaHMS;

coOnroaarh npaBuia O€30MacHOrO TpyJa MpHU MPOBEJEHUM UCCIEAOBAHUN B
pamMKax y4yeOHOIrO HSKCHEpUMEHTa, Y4eOHO-HCCIEIOBAaTENIbCKOW U IPOEKTHOM
JESITEIbHOCTH C KCIOJIb30BAaHHEM HM3MEPUTENBHBIX YCTPOUCTB M J1aOOPaTOPHOTO
000pyI0BaHUS,

pemiatb Ppacy€THbIE 3aJaud C SBHO 33JaHHON (PU3MYECKOW MOJIEINbIO,
UCTOJb3Yys (pu3nueckue 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHaJlW3a YCIOBHS 3a7auu
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (OPMYJIbI,
HEOOXOoauMBbIE IJIsl € pelIeHUs, MPOBOAUTH PACUETHl M OLICHUBATh PEATBHOCTH
MOJIy4Y€HHOTO 3HaU€HUs (PU3HMUECKOMN BEIIMYUHBL;

peliaTh KaueCTBEHHBIC 3a/1a4H: BHICTPAUBaTh JIOTHIECKH HEMPOTHBOPEUYHBYIO
[EMOYKY PacCyX ACHUH C OMOpOil Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nvecKue sIBJICHUS;

MCII0JIb30BaTh IIPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAaIIMOHHBIE
TEXHOJIOTUH JUIsl TIOUCKA, CTPYKTYpUPOBAHUSA, MHTEPIIPETALUU U MPEIACTABICHUS
y4eOHOM UM HAay4YHO-IOMYJISIpHOM HH(pOpMaluu, MOJIYYEHHOH W3 pa3iIudHbIX
MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATH MOJTYYaeMyI0 HH()OPMAIIHUIO;

IPUBOJIUTH NPUMEPHI BKJIa/la POCCUNCKUX U 3apyOeKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAyKU, 00BSICHEHUE IPOLIECCOB OKPYIKAIOILIEr0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (U3MKE B IOBCETHEBHOM KU3HU 15
obOecrieueHrs O€30MACHOCTU NpPH OOpAIllEHHH C MpUOOpaMu M TEXHHUYECKUMU
yCTPOMCTBAMHU, JUIsl COXPAHEHUS 3/10pOBbsI U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTr0
MOBEJICHUA B OKPY>KaIOIIEH CpeIe;



paboTaTh B TpyNmne C BBIIOJIHEHUEM pPA3IMYHBIX COLUAIBHBIX pOJIEH,
IJIAaHUPOBAaTh PaOOTy TIPYIIbl, palMOHATIBLHO pPaCIpelenaTh OOSI3aHHOCTH U
IJIAHUPOBATh AEATEILHOCTh B HECTAHAAPTHBIX CUTYalMsSX, aJ€KBATHO OLICHHUBATh
BKJIQJ] KQXKJIOTO M3 YYACTHUKOB T'PYIINbI B PEIICHUE pacCMaTpUBaeMoi poOIeMBbl.

K koniry oOyuenust B 11 kJiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMHUPOBAHHOCTH Y 00YUYAIOIITUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJjb U MecTO (U3UKU B (POpMUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpPA, B PA3BUTUHA COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOU AECATEIBHOCTU JIKOJEHU, LETOCTHOCTh U €IUHCTBO
bu3nUecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS U3YyYEHHBIX (DU3NYECKUX MOJEINICH:
TOYEYHBIN AJIEKTPUUECKUI 3apsl, JIyd CBETa, TOUCYHBIA UCTOYHUK CBETA, sICpHAas
MOJIENIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO spa MPH perieHuH (PU3NIECKUX
3a/1ay;

pacmo3HaBaTh (pU3NYECKHE SIBICHUS (TIPOIECChI) M OOBSICHATHh UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAHTOBOM (DM3UKHU: DJIEKTpUUYECKas TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMUMHUYECKOE, MAarHUTHOE JEHWCTBUS TOKA, B3aMMOJICHCTBUE
MAarHUTOB, OAJICKTPOMArHuUTHas WHIYKIMS, JEHCTBME MAarHUTHOrO TIOJISI Ha
IMPOBOJHUK C TOKOM U JIBMXKYUIMHCS 3apsiji, JIEKTPOMArHUTHBIE KOJI€OaHUS U
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
unTepdepeHius, audpakius W TOJMApU3alMs CBETa, JIUCIEpPCUs  CBETa,
doToanexTpuueckuit 3¢dext (hoTodrdPdeKkT), cBeTOBOE NaBiIeHUE, BOSHUKHOBEHUE
JMHENYaToro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAass M MCKYCCTBEHHas
PaaMO0aKTUBHOCTB;

OTNHUCHIBATh H3YYCHHBIC CBOMCTBA BeIIECTBA (JIEKTPUUYECKUE, MArHUTHBIC,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJUMOCTh  PA3IWYHBIX  Cped) |
AJIEKTPOMArHUTHBIC SIBIICHUS (MPOIECCHI), MCHOJB3ys (PU3UYECKHUE BEIUYUHBI:
DJIEKTPUYECKUN 3apsll, CWJIA TOKA, JIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOJABIKYIAas CuUjia, padoTa TOKa,
VMHIYKIUS MarHUTHOTO MoJjs, cwia Awmmnepa, cuia JlopeHuma, WHIYKTUBHOCTh
KaTylIKH, YHEPTUS JJIEKTPUYECKOTO M MArHUTHOTO TMOJIEW, MEPUOJ M 4YacToTa
KojebaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij W cujla TOoKa B IpoIllecce
rapMOHUYECKHX JJEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOsSHUE U
ONTUYECKasi Cwia JIMH3bI, MPU ONHCAHUW NPABUIBLHO TPAKTOBaTh (PU3MUECKUi
CMBICII HCIOJNB3YEMbIX BEJIUYMH, WX OOO3HAYEHUsS U EIUHUIIBI, YKa3bIBaTh
(bopMYyJIBL, CBA3BIBAIOIINE TAHHYIO (PU3UUECKYIO BETUIUHY C IPYTUMU BEIMYUHAMU;

ONUCHIBATh HM3YyYECHHBIE KBAHTOBBIE SBICHHS M TPOLECCHl, HUCIOIb3YS
dusznyueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI W
4acTOTa CBETA, SHEPTUs U UMITYJIbC (OTOHA, IEPUOJ TTOTypacIiafa, SHEPTUs CBSI3U



aTOMHBIX S7€p, TPHU OINMWCAHWU TPABUIBHO TPAKTOBaTh (DU3UICCKUNA CMBICIT
HCITOJIB3yEMBIX BEIMYHMH, WX OOO3HAYCHWUS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOLIME JAaHHYIO (U3WYECKYI0 BEJIWYMHY C JPYTUMH BEIMYMHAMU,
BBIYHCIIATH 3HaUCHUE (DU3MUECKON BETMINHBI,

aHATM3UPOBATh (PU3UUYECKHE TPOIECChl U SBIICHUS, WCIONb3Yys (PU3UUECKHE
3aKOHBI ¥ TPUHIUMBL 3aK0H OMa, 3aKOHBI MOCIIEI0BATENFHOTO U MapaJIeIbHOTO
COCIMHEHUS MNPOBOAHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH 3IEKTPOMAarHUTHOMN
WHYKIIMU, 3aKOH TPSIMOJIMHEWHOTO PAacCIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKECHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHe OuWHITeHa st (oTodddexra,
3aKOH COXpaHEHUs DHEPryu, 3aKOH COXPAHCHHS HUMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHUs MAcCOBOIO 4HcCia, mocrynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacraja, Ipyu 3TOM pa3iMyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE M YCJIOBHS (TpaHULBl, O0JIACTH)
IPUMEHUMOCTH;

OTIPENIENATh HAIPaBJICHUE BEKTOPA MHAYKIMA MAarHUTHOTO TTOJISI TPOBOTHUKA
C TOKOM, cuiibl Amniepa u cuibl JlopeHna;

CTPOUTHb W OINKCHIBATh H300pa)KEHUE, CO3/laBaeMO€ IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHSTh OKCIIEPUMEHTHI [0 HCCIENOBAHUIO (PU3NYECKUX SIBICHUM WU
MPOLIECCOB C HCIONB30BaHHWEM TPSMBIX W KOCBEHHBIX WM3MEpPEHUI: TpU ITOM
dbopMyHpoBaTh MpodIeMy/3a1ady U THIOTE3y YUeOHOT0 YKCIIEPUMEHTA, COOMPaTh
YCTaHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHMUSI, IPOBOAUTD OIBIT U POPMYTUPOBATH
BBIBOJIBI;

OCYIIECTBISATH MPSIMbIE U KOCBEHHBIC U3MEPECHUS] (PU3NIECKUX BEIIMYUH, TIPH
3TOM BBIOMpaTh ONTHMAJIBHBIA CIOCOO W3MEPEHUS W HCIOJB30BaTh HM3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

WCCIIEIOBATh 3aBUCUMOCTH (PM3MUECKUX BETUIHH C UCTIOIB30BAaHUEM MPSMBIX
U3MEpPEHU: MpPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3YJIbTaThI
MOJIy4eHHON 3aBUCHUMOCTH (DU3MUECKUX BEJIMYUH B BUAE TaOMUIl U TpapuKoOB,
JIeNaTh BBIBO/JIBI IO pe3yJibTaTaM HCCIe0BaHUS;

coOMroaaTh mpaBuia O€30MacHOTO TpyJa MpH MPOBEICHUH UCCICAOBAHUN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-HUCCIEAOBATEILCKOM U IMPOEKTHOM
JESITEIBHOCTH C MCIOJIB30BAHUEM H3MEPUTENIBHBIX YCTPOUCTB M J1a00OPATOPHOTO
000pyI0BaHUS,

pemarb pacuéTHble 3a7aud C SIBHO 3aJaHHON (DU3MYECKOM MOJENbIO,
UCTIOJIB3Ys (PU3UYECKHe 3aKOHBI U MMPUHIIUIIBI, HA OCHOBE aHalIM3a YCIOBHS 3a7aun
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3UUECKHE BEIIMYUHBI U (HOPMYIIBI,
HEOOXoAMMbIE NJIsi €€ PEIICHHs], TPOBOAUTH PACUEThl M OIICHUBATh PEATHLHOCTH
MOJTYYEHHOTO 3HAYCHUS (PU3UUECKON BEIIMYNHEI;



pemaTh Ka4eCTBEHHBIE 3aJ1a4M: BBICTPAUBATD JIOTUYECKU HENPOTUBOPEUYNBYIO
LETIOYKY PACCyKJACHUM C ONOPOM HA HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(uznyeckue sBIeHUS;

MCIOJIB30BaTh IPU PEIICHUH YYEOHBIX 3a/1a4 COBPEMEHHbIE HH(OPMALIUOHHBIE
TEXHOJIOTMH JUISl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETALMU U NPEICTABICHUS
y4eOHOM W Hay4YHO-TIOMYJISIpHOM WHGOPMAIMK, TOJIYYEHHOU W3 pa3IUYHbIX
UCTOYHHMKOB, KPUTUUECKH aHAIM3UPOBATH MOTy4aeMyIo HH(OPMALIHIO;

OOBSACHATh MNPUHIMIBI JEHCTBUS MalIMH, OpUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3iuyarh yCIOBHUS UX O€30MaCHOTO MCIOIb30BAHMS B IMOBCEIHEBHOM
KU3HH;

MPUBOAUTH MPUMEPHI BKJIa/Ia POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTUE HAyKd, B OOBSCHEHHE MPOLECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 10 (PU3HUKE B MOBCEHEBHOM KU3HU VIS
oOecrieueHruss 0€30MaCHOCTH TMpHU OOpallEeHUH C MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMHU, JUIsl COXPAHEHUS 3/10pOBbsl U COOJIIOIEHUSI HOPM 3KOJIOTHYECKOI0
NOBEACHUS B OKPYIKAIOILEH CpeEAE;

paboTarh B TIpYyMNII€ C BBHIIOJHEHUEM PAa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TpPyNIbl, PALUOHAIBHO pacHpelensaTh OO0S3aHHOCTH U
IJJAHUPOBATH JEATEIHOCTh B HECTAHAAPTHBIX CUTYAlUSAX, aJCKBAaTHO OLICHUBATH
BKJIaJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEILIEHUE pacCMaTpUBaeMOU MPOOIEMBI.



TEMATHNYECKOE IINTAHUPOBAHUE
10 KITACC

KosnuectBo yacos DJIEKTPOHHBbIE
HaumeHoBaHHe pa3/iesioB U TeM nudpoBbIe
Ne i/m P Kourpoabubie | TIpakTudyeckue (ubp )
NMPOrpaMMBblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUS
bu6nnorexa [IOK
1.1 du3rka ¥ METObl HAYYHOTO TIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bub6nuorexa [IOK
21 Kunemarika > https://m.eds00.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Aumamica https://m.edsoo.ru/7f41bf72
bu6nmuorexa [JOK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1b72
Hroro no pazueny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubnuortexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6morexa [IOK
3.2 0] 10 1
CHOBERL TEpMOHHAMUIH https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEIIECTBA. 5 bubnmoreka [JOK
' ®da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazueiy 24
Pa3nea 4. JIEKTPOJAUHAMMUKA
bu6mmorexa [IOK
41 6] 10
AieKTpoctatiia https://m.edsoo.ru/7f41bf72
ITocTosHHBINM dneKTpUYecKuil TOK. TOku B bubnuorexa LIOK
4.2 12
pPa3IMYHBIX cpeslax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

11 KITACC

KoanuecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHMe pa3iesioB U TeM u@poBbie
Ne n/m pasi Kontpoabnsie | IlpakTuyeckue (1upp )
NpOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
MarnuTtHoe mnoJie. DIeKTpOMarHuTHas bu6nuoreka [JOK
1.1 11 1 3
WHIYKIUA https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
MexaHUYEeCKUE U 3IIEKTPOMArHUTHHIE bu6nuoreka [JOK
2.1 9 1
KoneOaHus https://m.edsoo.ru/7f41c97¢
99 MexaHn4ecKHe 1 3JIEKTPOMarHuTHbIE 5 1 bubnuortexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6nmuorexa [JOK
2.3 10 3
Onriia https://m.edsoo.ru/7f41c97c
Hroro no paszaeny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

OCHOBBI CIEIHAIBHON TEOPHUH bubnuortexa [JOK
3.1 4 1
OTHOCHUTEIBHOCTHA https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3zgen 4. KBAHTOBAS ®PU3UKA
4.1 DeMeHThl KBAHTOBOI ONTUKU 6 bubnmotexa LOK

https://m.edsoo.ru/7f41c97c¢
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bubnuorexa [JOK
4.2 C 4
TPOEHHE aTOMa https://m.edsoo.ru/7f41c97¢
bub6nuorexa [JOK
4.3 A 5
TOMHOC 5JIpO https://m.edsoo.ru/7f41c97c
Htoro no pasnemny 15

Paszpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3IUKU

5.1 DJeMeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 EESQE;T:;;ES};MRWC
Htoro no pazneiny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0maro1iee NOBTOPEHHE 4 Egggﬁ;f;;gg};mmwc
Hroro no pasaeiy 4
PesepBHoe Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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ITOYPOYHOE IINTAHUPOBAHHME

10 KUIIACC
KosnuectBo yacos DJIEeKTPOHHBbIE
] T " BbI
JI:;H Tema ypoxa Beero KonTpoabubie | IlpakTuuyeckue i[:y‘?eHHﬂ :)16[()1)31;(())Ba:eJIBHbIe
padoThI padoThI
pecypcbl
duznka — HayKa O IPUPOJIE.
1 Hayunbie MGTZI[BI HofHapHI/Iﬂ 1 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaroUIEro Mupa
Poinb 1 MecTo ¢u3uku B

5 (dhopMHpPOBaHUK COBPEMEHHOM 1 bu6nuoreka [IOK
Hay4YHOW KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
NPAKTUYECKOH JESITEILHOCTH JTI0IeH
MexaHn4eckoe JIBH)KEHUE.

3 OTHOCUTETHLHOCTh MEXaHUUYECKOTO 1 bu6mmorexa [IOK
newxeHus. [lepemenienne, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOpEHUE

4 PaBHOMEpHOE NpsAMONMHEHHOE 1 bubnuorexa LIOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTTUHENHOE 1 bu6nuoreka [JOK
IBIKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOogHoe majenue. YCKOpeHue 1 bubnuortexa [JOK
CBOOOJIHOTO MaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BuXeHUE.

. bubnuorexa [JOK

7 JIBr>xeHMEe MaTepHUaabHON TOYKH 10 1

OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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HpI/IHI_II/IH OTHOCHUTCJIIBHOCTH

8 lanunes. MuepruanbHbie CHCTEMBI bubmorexa HOK
N https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBbiii 3akoH HproToHa
Macca tena. Cuna. [lpunuun
9 CyIepno3uuuu cuil. Bropoi 3aKoH bubmmorexa [[OK
. https://m.edsoo.ru/ffOc3be8
HreroToHa 1151 MaTeprallbHOM TOUKU

10 Tpetnii 3akoH HproTOHA 1151 bu6nuoreka [JOK
MaTepHaTbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro TaroreHus. Cuia

11 TshxecTu. [lepBas kocMuueckas Bubnrorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bu6nuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koappunuent

13 TpeHus. Cuia COnpoTUBIICHUS IPU bubnuoreka [JOK
JIBMDKCHUHM TeNa B )KUAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOE U BpaluaTesbHOE

14 JIBIDKEHHE aOCOFOTHO TBEPIOTO bu6nmuorexa [JOK
tena. MoMeHT cuibl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeCHs TBEPOTO Tea
NMiynec MmaTepuanbHON TOYKH,

15 CHCTEMBbI MAaTEPHUAIbHBIX TOYEK. bubnuortexa [JOK
Hmnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE JIBHKCHHE

16 PaboTta 1 MOILIHOCTb CHIIBL. bubnuorexa [JOK

Kunernueckas saneprus

https://m.edsoo.ru/ff0c4502
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MarepuaibHOR Touku. Teopema 00
W3MEHEHUN KUHETUYECKON SHEPT U

17

[ToreHumManpHas SHEPrHUsl.
[ToTennmanpHas SHEPTUSI YIPYTO
neopMUPOBAaHHON TPYKUHBI.
[ToTennumanpHas sHEPTUs TENA
BOJIM3U OBEPXHOCTH 3EMIIH

bubnuorexa [JOK
https://m.edsoo.ru/ffOc461a

18

[loTenuuanpHbIe U
HEMOoTeHIUalbHbIEe CUIIbl. CBs3b
paboThl HEMOTEHIIUATBHBIX CHIT C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHEHHUs
MEXaHUYECKOHN IHEPTUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota
«HMccnenoBanue cBs3U pabOThI CHITBI
C U3BMEHEHUEM MEXaHUYECKOU
SHEPTHHM TeJIa Ha MpUMepe
PACTSKEHUS PE3UHOBOTO KI'yTa»

20

KoHnTtponpHas paboTa mo teme
«Kunemartuka. [Iluaamuka. 3aKOHBI
COXPaHCHHS B MEXAHHKE)

but6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Hudpdysus

bubnnorexa [JOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTtep JBUKECHUSA U
B3aMMOJICCTBHS YaCTHULl BEIIECTBA.
Mojienin CTpOEHUS Ta30B, KUAKOCTEHN
Y TBEPJBIX TEIl



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca mounekyn. KoanuectBo
BemiecTBa. [locrossHHas ABoraapo

24

TemmoBoe paBHOBecue. TeMmnepaTtypa
u e€ nsmepenue. lllkana temmneparyp
Henbcus

25

Uneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

but6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMIiepaTypa Kak Mepa
CpeHEeN KNHETUYECKOU YHEPTHU
JIBUOKEHHUSI MOJIEKYJI. Y paBHEHHE
MenneneeBa-Knaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH [lanpToHa. ['a30BBIC 3aKOHBI

28

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXTy TTapaMeTpaMH COCTOSTHHS
pa3peKESHHOTO ra3a

29

N3onporecchl B uacaabHOM rase u
uX rpaduueckoe mpeCTaBICHIe

bub6nmuorexa [JOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHsIs SHEpTUst
TEPMOJIUHAMUYECKOU CUCTEMBI H
crocoObI e€ n3meHnenus. Koanuectso
TEIUIOTHI U paboTa. BHyTpeHHs s
SHEPTHUsl OJJHOATOMHOTO UCATLHOTO
rasza

but6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Bub! Tennonepenaun

bub6nuorexa [JOK
https://m.edsoo.ru/ff0c5c36

32

VY enbHas TEMI0EMKOCTD BEIIECTBA.
KonnuecTBo TemnoTs! npu

bu6mmoTexa [IOK
https://m.edsoo.ru/ff0c5c36
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Terionepenaye. AnrnabaTHBIN
nporecc

IIepBrIii 3aKOH TEPMOIMHAMHUKHU U

bu6mmorexa [IOK

33
ero MpUMEHEeHUE K U30IpolleccaM https://m.edsoo.ru/ff0c5efc
HeobOpatumocTh miporieccoB B

34 npupoje. Bropoi 3akoH bubamorexa TTOK

pupoe. p https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU

35 [Mpunun nevictBus u K11 bu6nnorexa [IOK
TETIOBOM MAITMHBI https://m.edsoo.ru/ff0c600a

36 [uxn Kapuo u ero KITJI

37 OKkojoruyeckue npoodaemMsl
TEIUIOHEPTEeTUKU
O0600manImuil Ypok

38 «Monljx JII: Hazlzpmnxa OcHOBBI bubamorexa [IOK

yip ' https://m.edsoo.ru/ff0c6938
TEPMOTMHAMUKI
KonTponbHas pabora no teme
39 «MonekynspHas ¢puznuka. OCHOBBI bubmorexa [JOK
yP ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKH)

40 [TapooOpa3zoBaHue U KOHJEHCALIHS. bubnuoreka [IOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCUTEIbHAS

41 BJIQXKHOCTH Bo3nyxa. HaceieHHbIin bubmmorexa HOK

Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramimueckue u
amopdHEbIe Teaa. AHU30TPOIHUS
P ¢ P bubnuorexa [JOK
42 CBOWCTB KpHCTAILIOB. JKuakue

kpuctamibl. CoBpeMeHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c65f0
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IInaBnenue u KpucTtaJuiu3anus.

43 VienpHas TEIIOTA IUIABIEHUS bubmorexa HOK
a ’ https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubnuorexa [JOK
44 vy 0
PABHCHHE TEILTOBOTO batatca https://m.edsoo.ru/ff0c6820
DIIEKTpU3ALUA TEI. DIEKTPUUECKUN
45 3aps TpJIBa BH/JIA DJIEK HTII;CKHX bubmorexa [JOK
P a R https://m.edsoo.ru/ff0c6bcc
3apsioB
[IpoBOgHUKH, TUIICKTPUKHU U
46 H(I))J'I HHOBO HIfKI/I 3az§H bubmaorexa [IOK
YHpOBOA ' https://m.edsoo.ru/ffOc6bcc
COXpPaHEHHUsI FJIEKTPUIECKOTO 3aps/ia
B3aumoneiictBue 3apsioB. 3aKoH
47 Kynona. ToueyHEIN dJIEKTPUYECKUU bubmorexa HOK
y ’ P https://m.edsoo.ru/ffOc6ced
3apsiz
Hanps:k€HHOCTB 2JIEKTPUYECKOTO
48 noss. [IpuHnun cynepno3unuu bubnmoreka [JOK
ANEKTPUUECKUX nonei. JInaun https://m.edsoo.ru/ff0c6df2
HanpsHKEHHOCTU
PaGoTa cHi1 2JIeKTPOCTaTHYECKOTO
49 moss. ITorennman. Pazsocts bubnuorexa LIOK
' Hat. https://m.edsoo.ru/ff0c6f00
[IOTEHIMATIOB
ITpOBOMHUKH U JUDICKTPUKH B
50 3J1peK 0CTATUYECKOM nTopne bubnmotexa LOK
P ’ https://m.edsoo.ru/ff0c7018
Jusnexrpudeckas NpOHUIIAEMOCTb
ol OnekrpoéMmkoctb. KonaeHcarop bubmmorexa [TOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DeKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTOpa. DHEPrus
3apsHKEHHOTO KOH/eHCaTopa

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

53

Jlaboparopuast pabota "M3mepenue
ANEKTPOEMKOCTH KOHAEeHcaTopa"

54

[IpuHIUI NEelcTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOITUPOBAJIBHOI'O
anmnapara, CTpyHHOro IIpuHTEpa.
DnekTpocTaTHdecKas 3alluTa.
3a3emiieHHe AIIEKTPOIpUOOpOB

55

DIIEKTPUYECKUH TOK, YCIIOBUS €TI0
cymectBoBaHHUs. [I0CTOSIHHBIN TOK.
Cuna Toka. Hanpsokenue.
Conportupnenue. 3akon Oma aJist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapasienbHOE,
CMEIIaHHOE COEIMHEHHE
npoBogHUKOB. JlabopaTopHas
pabora «M3yueHue cMeIaHHOTro
COEIMHEHUS PE3UCTOPOB»

0.5

bu6nmuorexa [JOK
https://m.edsoo.ru/ffOc74f0

57

PaGoTa 1 MOIITHOCTB 3JEKTPUUECKOTO
Toka. 3akoH J[>koynsa-Jlenna

bubnnorexa [IOK
https://m.edsoo.ru/ffOc7838

58

3axon OMa 1151 MOJTHO# (3aMKHYTOH )
anekTpuieckoii uenu. Kopotkoe
3ambIkaHue. Jlaboparopuas pabora
«3mepenne DJIC uctouHuka Toka u
€ro BHYTPEHHETO COMPOTHBICHUSDY

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

59

DIIEKTpOHHAas TPOBOIUMOCTh
TBEPJIBIX METAJUIOB. 3aBUCUMOCTh



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAMMOCTh

DNeKTpUYECKHI TOK B BaKyyMe.

60 .
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS

61 Y IpUMECHas IPOBOIUMOCTb. bu6nuoreka [IOK
CaoiicTBa p—N-mepexoja. https://m.edsoo.ru/ffOc84ae
[TonrynpoBOAHUKOBBIE TPUOOPHI
DNeKTpUUECKUil TOK B pacTBOpax U

62 pacIiaBax 3JIEKTPOJIMTOB. bubnuoreka [IOK
DIIEKTPOIUTHIECKAS JUCCOIHAIIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DNeKTpUYECKHUil TOK B raszax.

63 CamocTosTeNbHBIN U bu6nuoreka [JOK
HECAMOCTOSITEIBHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [1na3zma

64 [IpomexyTouHas aTrecTanusl. bu6nuoreka [IOK
Kontpounbnas padora. https://m.edso0.ru/ff0c8c56
DnekTpuueckue npudopsl U

65 YCTPOMCTBA U UX MPAKTUUECKOE bubnuortexa [JOK
npuMmeHenue. [IpaBusia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e3omacHOCTH

66 O6o0maromuii ypok bubnuortexa [JOK
«DNEeKTPOAUHAMUKA» https://m.edsoo.ru/ff0c88be
Kontponbhas pabota 1mo teme

67 «OnekrpoctaTtuka. [locTossHHbIN bu6nuoreka [IOK

3JeKTpUUecKkuil TOK. TOKHU B
pa3MUYHBIX Cpeaax»

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

PesepBHbIii ypok. O600maromuit bu6nuoreka [JOK
68 1
ypok 1o temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KITACC

KosauvecTBO yacoB DJIeKTPOHHbIE
[
‘:;H Tema ypoka Beero KonTpoabubie | IlpakTuuyeckue fal:;jeﬂnﬂ :gg)al;?)];]::enbﬂme
padoThbl padoThbl pecypebi
[TocTossHHBIE MAarHUTHI K X

1 B3auMojielicTBrEe. MarautHoe moJie. 1 bu6mmorexa [IOK
BekTtop MarHUTHOM MHAYKLIHH. https://m.edsoo.ru/ff0c9778
JIuHUM MarHuTHOW MHAYKUUH
MarauTHO€ 1oJie MPOBOIHUKA C

5 TokoM. OnbIT DpcTeaa. 1 bu6nuoreka [IOK
B3anmopeiicTBre mpoOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas paboTa «M3yuenue

3 MarHII/:I)THOI;o Hoiﬂ KaTyH_IKI/IyC 1 1 bubmioreia LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlericTBMEe MAarHUTHOTO MOJIS Ha
MPOBOAHMK ¢ TOKOM. Cnna Ammepa.

4 JlabopaTopnas paboTa 1 1 bu6nuoreka [JOK
«HccnenoBanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBHE MArHUTHOTO TOJIS HA

5 JBHKYUIYIOCS 3apPSKEHHYIO 1 bubnuoreka [IOK
yactuny. Cuia Jlopenua. Pab6ora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHia

5 DNeKTpOMarHuTHasE UHIYKIHUS. 1
[ToToK BEKTOpa MarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykiuu. 9J1C naaykuu. 3akoH
ANIEKTPOMArHUTHOW WHYyKIIUU
®dapanes

JIaboparopHas padota
«HccaenoBanue SIBJICHUS
AIEKTPOMArHUTHON UHTY KU

bub6nuorexa [JOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTE. fIBIIEHUE
camounaykuuu. J1C
CaMOMHAYKUWU. DHEPT U
MAarHUTHOTO MOJIA KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE T0Jie

but6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne ycTporucTBa U UX
IIPUMEHEHME: TIOCTOSTHHbIE MATHUTHI,
AIIEKTPOMArHMTHI,
JJIEKTPOABUIATENb, yCKOPUTEIN
3JIEMEHTapHBIX YACTHII,
MHyKIIMOHHAs [1eYb

10

O6o0maromuii ypok « MarHuTHOE
noJje. DJIEKTpPOMarHuTHast
WHTY KITHASD

bu6nmuorexa [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabora no teme
«MarnautHOE noJIe.
OnexTpoMarHuTHAsI HHIY KIS

bu6mmotexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHUUECKHE
koJjiebanus. 'apMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
IIpeBparnenue 3HEpruu

bubnuorexa [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

JlabopaTopnas paboTa
«MccnenoBanue 3aBUCHMOCTH
nepuoja MalibIX KojebaHuii rpy3a Ha
HUTH OT JUTHHBI HUTH U MacCCBhI
rpy3a»

14

Kone6aTenbHblil KOHTYD.
CB0OOOIHBIE AEKTPOMArHUTHBIE
KoJieOaHUs B UJI€ATbHOM
KoJie0aTeIbHOM KOHTYpe. AHAIOTUs
MEXy MEXaHUYCCKUMU H
AIIEKTPOMArHUTHBIMU KOJICOaHUSAMHU

bu6nnorexa [IOK
https://m.edsoo.ru/ffOch820

15

®opmyna Tomcona. 3akoH
COXpPaHEHHUsI SHEPTUH B UJI€AJIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnuorexa [JOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxarmux
KojebaHusx. BelHyKIeHHBIE
MEXaHUYECKHEe KOJIeOaHus!.
Pe3onanc. BeiHyX1cHHBIE
JIEKTPOMAarHUTHbIE KOJIeOaHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemeHHBIN TOK.
CunycouanbHbIi IEpEMEHHBIN TOK.
MoIHOCTE IEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JEUCTBYIOILEE
3HA4YEHUE CWJIbI TOKA U HAIPSKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOchd34

18

Tpauchopmarop. Ilpoussoactso,
nepejaaya u notpedieHue
JNEKTPUYECKON IHEPTUU

19

YCTpoHCTBO U MPAKTUYECKOE
MIPUMEHEHUE DJIEKTPUUECKOTO

bub6nuorexa [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKa, TeHepaTopa MepeMeHHOTO
TOKA, JUHHI dJIeKTponepeaay

DKOJIOTUUECKUE PUCKU TTPU
MIPOU3BOJICTBE DIEKTPOIHEPTUH.

20 KynasTypa ucnons3zoBanus
3JIEKTPOIHEPTHUH B IOBCETHEBHO U
KUZHH
MexaHnyeckue BOJIHBI, yCIOBHS

acripoctpanenus. [lepuog.
21 gKOpI;CTTfpaCHpOCTpaieHHH u bubmorexa [TOK
https://m.edsoo.ru/ffOcca54

JuinHa BoiiHbl. [lonepeunsie u
IPOJI0JIbHBIE BOJTHBI

99 3ByK. CkopocTh 3ByKa. [ poMKOCTh bubnuortexa [JOK
3ByKa. Boicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHbIE BOJIHBI, UX

23 cBolicTBa U ckopocTb. [lkana bubmmorexa [JOK

https://m.edsoo.ru/ffOccfe

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUIMIIBI paAMOCBSI3U U

24 TeneBusieHus. Pa3BuTtue cpencts
cBs3d. Pamuonokanus

95 KontponbHas padota «Konebanus u bu6nuoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonHEHOE pacpoCTpaHEHHE

26 CBETa B OAHOPOJHOM Cpefe. bubnuortexa [JOK

TodeuHsbIil ICTOYHUK cBeTa. JIyu
cBeTa

https://m.edsoo.ru/ffOcd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpaxkenue cBera. 3aKOHbI

27 oTpakeHus ceeTa. [loctpoeHue bubmnorexa LIOK
N https://m.edsoo.ru/ffOcd4e0
n300pa’keHuil B IIIOCKOM 3epKajie
[Ipenomiienue ceera. [lonHoe
)8 BHYTpPEHHEE OTPaKEHUE. bubnmoreka [JOK
[IpenenbHeIi yroa nojJHoro https://m.edsoo.ru/ff0cd76
BHYTPEHHETO OTPaKECHUS
29 JlabopaTtopnas paboTa «M3mepenue bu6nuoreka [JOK
noKa3artesisi MPEeJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunssl. [locTpoenue nzodpaxeHuit
30 B tuH3e. DopMyIia TOHKOM JTUH3EIL. bubmmorexa [TOK
https://m.edsoo.ru/ffOcddle
VYBenuueHue JTuH3bI
JlabopaTopnas paboTa
31 «HUccaenoBanue CBOUCTB
M300paXEHUH B JIMH3AX)
Jucnepcus cBera. ClI0KHBIN COCTAB
39 6enoro cseta. L{Bet. JIabopatopHas
pabota «Habmronenue nucrnepcun
CBETa»
33 WNutepdepennus ceeta. dudpakims bubnuortexa [JOK
cBera. Jludpaknnonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsipuzanus cera https://m.edsoo.ru/ff0cf02e
OnTrueckue MpuOOPHI U yCTPOICTBA
35 1 yCJIOBHS UX O€30I1aCHOTO
MPUMEHEHUS
36 ['panuIBI TPUMEHUMOCTH bubnuoreka [JOK

KJIACCUYECKON MEXAHUKHU.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

ITocTynatel crienuaibHON TEOPUU

OTHOCHUTEITbHOCTH
OTHOCHUTENBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMe/IJIeHHE Bubnuorexa LIOK
AHOBD ' o https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKPAILICHUE ITTUHBI
DHeprusi U UMIYJIbC
38 penATUBUCTCKOM yacTulibl. CBA3b bu6nuoreka [JOK
MacChl C SHEPTUEH U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprus NoKost
KonTponsnas pabora «Onrtuka.
39 OCHOBBI CIIEUAIBLHON TEOPUHU bubnmotexa LIOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITLHOCTHY
40 ®otoubl. Popmyna [Inanka. bubnuoreka [IOK
DHeprus 1 UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEI0BAHNE Eu6 [TOK
noIMoTeKa
41 oToddexrta. OnbiThl A. I
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororPdekra. YpaBHeHue
42 SﬁHMTegHa nq;q:boma(bquema bubmorexa LIOK
. i https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» gorodddexra
JaBnenue cBeta. Onbitel I1. H.
43 JleGeneBa. XuMHUYECKOE ICHCTBHE bubmmorexa [TOK
AeBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoiicTsa u
44 MPaKTUYECKOe MPUMEHEHHUE:

(dhoTodEMEHT, GOTONATYIHK,
coJTHeYHas Oartapesi, CBETO MO



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemenue 3ama4 mo teme «DIeMEHTHI

bubnuorexa [JOK

4 KBAaHTOBO# OITHKI) https://m.edsoo.ru/ff0d0302
Monens aroma TomcoHna. OnbITHI

46 Peszepdopaa o paccesiauio o- Bubamorexa [IOK

https://m.edsoo.ru/ff0d091a
yactuil. [lmanetapHast Mosiesib aToMa
but6mmorexa [IOK

47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
N3nyuyenue u norioimenne GOTOHOB

48 IIpU IEPEXOJE aTOMA C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUU Ha APYror. Busr https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoxHoBrele cBoiicTBa yacTull. BonHbI
ne bpoiuna. KopnyckynspHo- bu6nuorexa LIOK

49 .

BOJIHOBO ayanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKICHHOE U3ITyUCHHE
OTKpbITHE PATMOAKTUBHOCTH.

50 Omneitel Pezepdopaa mo bubnuorexa [JOK
ONPENEIEHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
pPaano0aKTUBHOTO U3TyUYEHUS
CaoiicTBa anbda-, 6eTa-, raMmma-

51 u3iydeHus. Bausaue
pPaMOAKTUBHOCTH Ha >KUBbIC
OpTaHU3Mbl
OTkpeITHE IPOTOHA U HEUTPOHA.

59 N3oronsl. Anbda-pacma. bubnuortexa [JOK
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. 'aMmma-u3nyueHue

53 DHeprus CBsI3U HYKJIOHOB B siJIpe. bubnuorexa [JOK

SnepHblie peakuuu. S nepHblid

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peakrtop. [IpobieMbl, mEpCIEKTHBBL,
9KOJIOTHUYECKHE ACTICKTHI AIEPHOMN
SHEPTETHKHU

o4

DOneMeHTapHble yacTullbl. OTKpbITHE
Mo3uTpoHa. MeTo bl HAOMIOICHUS 1
PErUCTpALUU FIEMEHTAPHBIX
yactull. Kpyrausiii cron
«DPyHIaMEHTAIbHbIE
B3aUMOJACHCTBUA. ENMHCTBO
($u3nyecKoi KapTUHBI MUpa»

bu6nmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

95

Bun 3sé3nnoro ne6a. Co3pesaus,
sIpPKUE 3BE3IbI, TIJIAHETHI, UX
BuguMoe aBukeHue. ConHeynas
cucremMa

56

Connne. ConHeuHast aKTHBHOCTb.
Hcrounuk sneprun CoJiHIA U 3BE3]

57

3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/bI TITaBHOM
MOCJNEN0BATENBHOCTH. BHYyTpeHHEE
ctpoeHue 3B€371. CoBpeMEeHHbIE
IIPECTABIICHUS O IIPOUCXOKICHUU U
sBoounu CoJiHIA U 3BE3]T

58

Mneunsiii [IyTe — Hama
TI'amakTuka. IlonoxxeHne 1 IBM>KCHUE
Connna B 'amakTuke. ['amakTuku.
UéEpHble ABIPHI B SlIpax rajJjakTHK

59

Bcenennas. Pazberanue raiakTuk.
Teopus bosboro B3pbiBa.



https://m.edsoo.ru/ff0d0e38

PenukToBO€E U3NyUEHHE.
Meraranaktuka

60

Hepemennsie npobiemsl
aCTPOHOMUHU

61

KontponbHas pabota «DmeMeHTHI
ACTPOHOMMH U aCTPODHUZUKI»

62

O6o06marommii ypok. Posb ¢pusukn
1 aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON 1
STHYECKOM cepax NeaTeTbHOCTH
YeJI0BeKa

63

O6o06maromuii ypok. Posts 1 MecTo
(bU3HMKHU ¥ aCTPOHOMUU B
COBPEMEHHOW HAyYHOH KapTHUHE
MUpa

64

[IpomexyTouHas aTTecTanus.
KonTponsHas paborta

bu6morexa [IOK
https://m.edsoo.ru/ff0d1784

65

O6o06maromwmii ypox. Ponb
¢buznyeckoil Teopuu B
(opMHPOBaHUY MTPEACTABICHHIA O
(bu3nvecKoi KapTHHE MUpa

66

O6o061matomuii ypok. Mecto
(bu3nYeCcKOil KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MPEJICTABIECHUNA O IPUPOJIE

67

PesepBHBIi ypoK. MarHuTHOE 10JIE.

DNeKTpOMarHuTHasE UHIYKIUS



https://m.edsoo.ru/ff0d1784

PesepBHbIil ypok. OnTrka. OCHOBBI
CIIELIUAJIBHON TEOpUHU

68 1
oTHOocUTeJbHOCTH. KBaHTOBas
¢uzuka.
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA

» ®usuka, 10 knace/ Msikumes I'.41., Byxosues b.b., Corckuiit H.H. nmon
penakmueit [TapdpentoeBoit H.A., AknimonepHoe obmecTBo «M3maTenbcTBo
«IIpocsemenue»

» ®usuka, 11 kiace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. non
penakmueii [TappentreBoit H.A., AkuronepHoe obiectBo «M3naTenbcTBo

«IIpoceewenue»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HMHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://m.edsoo.ru/ff0c33e6

https://resh.edu.ru/subject/28/






