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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma mo ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHEro 0o0Iero oopa3oBaHus
pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHUN K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBarenbHOl mporpammsbl, mnpeactaBieHHbBIX B PI'OC COO, a Takke c y4eToMm
dbenepasibHOM paboyell mporpamMmbl BOCIUTAHMUS M KOHIEMIIMU MPENoJaBaHusl y4eOHOTO
npeaMmeta «®Pusznka» B 00pa3oBaTENBbHBIX OpraHm3anusx Poccuiickoit deneparuu,
peanu3yrouMx OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

Copepxanure mporpamMmbl 1o (M3MKE HAMpaBIeHO HAa (OPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOM KapTuHbl MHUpa oOydarommxcs 10—11 knmaccoB mpu oOyueHuun ux ¢u3NKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESATENIBHOCTHOTO mojaxoja. [Iporpamma mo ¢usnke
cootBercTBYeT TpeboBaHusaM PI'OC COO Kk miuaHUpyeMbIM JIMYHOCTHBIM, IPEIMETHBIM H
METaIpeAMETHBIM pe3yJIbTaTaM 00yUYEHUSs, a TAKKE YUUTHIBAET HEOOXOUMOCTh pealln3aluu
MEXIIPEMETHBIX CBsI3ed (PM3UKHU C €CTECTBEHHO-HAYYHBIMH y4eOHBIMU MpeaMeTamu. B el
ONPENAEISAIOTCA OCHOBHBIE LEIM U3YyYeHUs (U3MKM HAa YPOBHE CpEOHEro oOuIero
oOpa3oBaHusl, IUJTAHUPYEMbIE pE3yJbTaThl OCBOCHUA Kypca (UBUKUA: JTUYHOCTHEIE,
MeTarpeMETHbIE, TpeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAaHUPYEMbIE pe3yJbTaThl OCBOEHUs Kypca (pu3uku Ha 0a30BOM YpPOBHE, B TOM

YuCIIe MPEAMETHBIE PE3YNIbTAThI M0 ToAaM 00yUeHHUS,

e cojepxkaHue yueoHoro npeameta «Du3nka» mo rogaM o0yUdeHUsl.

du3znka Kak Hayka O HauOoJjee OOIIMX 3aKOHaX MNPHUPOABI, BBICTyHass B KauecTBE
y4eOHOro mpeaMeTa B IIKOJI€, BHOCHT CYIIECTBEHHBIM BKJIaJl B CHCTEMY 3HaHUWA 00
okpyxatomeM mupe. llkonbHbIA Kypc U3UKH — CHCTEMOOOPA3yIOMMA SISl €CTECTBEHHO-
HAyYHBIX Y4E€OHBIX MPEIMETOB, MOCKOJBKY (PU3MUECKHE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
U SBJICHUHN, U3y4aeMbIX XUMHUEU, Ouosorueiu, pusznueckoil reorpadueil U acTpoOHOMUEH.
Hcnonb3oBaHWe W aKTUBHOE NpUMEHEHHE (PU3MYECKUX 3HAHUU ONpENeNsieT XapakTep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTMH B cdepe BSHEpPreTuKH, TPAHCIOpPTa, OCBOEHUS
KOCMOCa, MOJYYEHHs] HOBBIX MAaT€pUANIOB C 33/IaHHBIMU CBOMCTBAMHU W Jpyrux. M3yueHue
(Y3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MHpa
oOyyaromuxcsi, B (QopMHpOBaHUE YMEHUM NPUMEHATh HAY4YHBIM METOJ TMO3HAHUS TMpHU
BBITTOJTHEHUH UMH YU4E€OHBIX UCCIIEI0OBaHUMN.

B ocHOBY kypca ¢u3MKH JJI1 YPOBHSI CPEIHEro OOIIEro 0Opa3oBaHMS TOJIOKEH s
UJel, KOTOPhIE MOKHO pPacCMaTpHUBATh KaK MPUHIIUIIBI €70 TOCTPOCHHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEH KypC SIBJSIETCS JIOTHUECKHU 3aBEPIIEHHBIM,
OH COAEPKUT MaTepHall U3 BCeX Pa3lesioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOMH,
TaK U COBPEMEHHOHN (PU3HKHU.

Hoesn cenepanuzayuu. B COOTBETCTBUM ¢ HEW MaTepuan Kypca (U3UKH OObEeTUHEH
BOKpYT ¢usnueckux Teopuii. Bemxymmm B kypce siBisieTcs GopMUpPOBaHUE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.



Hoes  eymanumapuzayuu. EE  peanuszanms  mpenrnoyiaraeT  MCHOJIb30BaHHUE
TYMaHUTapHOTO TMOTEHIMaNa (PU3NUeCKON HayKH, OCMBICICHHE CBS3U Pa3BUTHS (PU3UKU C
pazBuTHEM OOILIECTBAa, a TaKKE C MHPOBO33PEHUYECKMMHM, HPABCTBEHHbIMU U
HKOJIOTMYECKUMU IIPOOIEMaMH.

Hoes npuxnaonoii nanpaenrennocmu. Kypc ¢usuku mnpeanonaraer 3HAKOMCTBO C
IIMPOKUM KPYTOM TEXHMUYECKHUX W TEXHOJOTHYECKHX TMPUIOKCHHA H3y4YEeHHBIX TEOpUH U
3aKOHOB.

Hoesn osxonocuzayuu peannsyeTcsi MOCPEACTBOM BBEACHMS JIEMEHTOB COJIEp)KaHU,
HOCBSIIEHHBIX HKOJIOTMYECKUM MTPOOIEMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbl C Pa3BUTUEM
TEXHUKd W  TEXHOJOTWHA, a Takke OoOCyXIeHuss mpoOieM  palruOHAIBHOTO
MIPUPOIOTIONB30BAHUS U IKOJIOTHIECKOW OE30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTAMU Kypca (PU3MKHU Ha YPOBHE CPEAHEr0 OOIIEro oOpa3oBaHus
ABIAAIOTCS (hpr3nueckue Teopuu ((HopMHUpOBaHHME MPEICTABICHUM O CTPYKTYype IOCTPOEHUS
busznueckoil Teopuu, poiau (HyHIAMEHTAIbHBIX 3aKOHOB M MPHUHIIUIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJIC, TPAHUIAX TPUMEHUMOCTH TEOPHIA, AJIsI OTIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBINA MOAX0 B Kypce (U3MKHU peau3yeTcsl Mpexkae BCEro 3a
CU€T OpraHu3alliyd 3KCIEPUMEHTAIBHON JIeATeNbHOCTH oOydaromuxcs. g ©6a30Boro
YpOBHSI Kypca (DM3HKH — STO HCIOJIB30BAaHUE CHUCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U 1a00paToOpHBIX paboT, KOTOPBIE B MporpaMmMe o (pu3nke oObEeIUHEHBI B
OOUIMIM CHUCOK YYEHUYECKHX MpPAaKTUYECKUX paboT. BrigeneHue B yKka3aHHOM IE€pedHE
7a00paTopHbIX PadOT, NPOBOAMMBIX JUIsI KOHTPOJST M OLIEHKH, OCYLIECTBIIAETCS
y4yacTHHUKaMu 0Opa30BaTEbHOrO Ipolecca HCXOAs W3 OCOOEHHOCTEN IUIaHMPOBAaHUSA U
ocHameHus: kabunera ¢usuku. [lpm 3TOM obOecmeumBaeTcsi OBIaJCHHE OOYUYAIOUTUMUCS
YMEHHSIMH TPOBOJUTH KOCBEHHBIE M3MEPEHHS, UCCIEIOBAHUS 3aBHCHUMOCTEH (U3NYECKUX
BEJIMYMH U MIOCTAHOBKY OMNBITOB O IPOBEPKE MPEIT0KEHHBIX THIIOTES.

Bonbiioe BHUMaHuE yAenseTcs pEUIeHHIO pacu€THBIX M KayecTBEHHBIX 3ajad. Ilpu
ATOM IS Pacu&THBIX 3aj7a4 MPHOPUTETOM SIBIISIFOTCS 3a7aud C SIBHO 3aJIaHHON (PU3NUecKon
MOJIETIBIO, TTO3BOJIIOIINE MPUMEHSITh U3YUCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszena Kypca, Tak ¥ MHTETPHUPYs 3HAHUS W3 Pa3HbIX pasaenoB. JlJis KauecTBEHHBIX 3a/ad
NPUOPUTETOM SIBJIAIOTCS 3aJaHusl Ha OOBSCHEHHE MPOTEKAaHUA (U3NYECKUX SBJICHUH U
IIPOIIECCOB B OKPY’KAIOIIEH KU3HU, TPEOYoIre BhIOOpa (YU3NISCKOM MOJICIIH JIJIsSI CUTYaIlu!
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ tpedoBanusiMu PI'OC COO k MarepuasbHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca (PM3HKH Ha YPOBHE CPEIHETrO
o01m1ero o6pa3oBaHus TOJKEH U3y4aThCs B YCIOBUAX MPEIMETHOTO KabuHeTa (PU3MKU WM B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAyyHOro Iukia. B
kaOuHeTe QU3MKU JOJKHO OBITh HEOoOXOoAMMOE JlabopaTopHOE O000pYyIOBaHUE IS
BBHITIOJTHEHMSI YKa3aHHBIX B MporpaMMe Mo (Qu3uke YYCHHUECKHX MPaKTUYECKHX paboT u
J€MOHCTPALIMOHHOE 000pYyI0BaHuE.

JleMOHCTpallMOHHOE 00OpyIOoBaHUE (POPMHUPYETCS B COOTBETCTBUU C MPUHLIUIIOM
MUHUMAIBHON JOCTATOYHOCTH M 00ECIeYNBACT MOCTAHOBKY MEPEUYHCICHHBIX B MPOrpaMMe



1o (U3UKe KIFOYEBBIX JEMOHCTPALUN I UCCIAEIOBAHUS U3y4aeMbIX SBJIEHUI U MPOILIECCOB,
SMIOUPUYECKUX U PYHAAMEHTATBHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHHII.

JIaboparopHoe 000pyn0BaHUE ISl YUEHUUECKHUX NPAKTUYECKUX padoT popMUpyeTcs B
BUJIE TEMAaTUUYECKMX KOMIUIEKTOB U OOECIEUMBAETCSA B PACUETE OJAHOIO KOMIUIEKTA Ha JIBYX
oOyuaromuxcs. TeMaTndeckue KOMIUIEKTBI JTaOOPaTOpPHOTO OOOPYIOBaHMS JOJKHBI OBITh
MOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIb30BaHUN aHAIOTOBBIX M IIU(PPOBBIX MPUOOPOB, a TAKXKE
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJI€ HU(POBBIX JAOOPATOPUI.

OCHOBHBIMU LIEJIIMU U3Y4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHpOBaHHWE HMHTEpEca U CTPEMJICHUS OOYyYalolUXCsi K HAyYHOMY H3YyUYECHHIO
MPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO03HAaHWA W (HOPMUPOBAHHE
UCCIIeI0BATEIHLCKOIO OTHOIICHUS K OKPY/KAIOUIUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjibTaTa H3yUYEHHUs OCHOB
CTPOCHUSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUEe YMEHUU OOBICHATH SIBJICHUS C UCIOJb30BaHUEM (DU3UUECKUX
3HaHUW U Hay4YHBIX JJOKAa3aTEIbCTB;

dbopMupoBaHUE TPEACTAaBICHUNH O poiu (PU3MKU IS pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmkeHne 3THUX 1ele o0ecreunBaeTCs PelIeHHEeM CIEAYIOMUX 3a/1ad B Mpoiiecce
M3y4deHHs Kypca (PU3UKU Ha YPOBHE CPETHEro O0IIero o0pa3oBaHus:

npuOOpEeTeHHEe CHUCTeMbl 3HaHUKW 00 OOmKUX QU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUSIX, BKIIIOYAs] MEXAHHUKY, MOJIEKYJISIPHYIO (PU3UKY, 3JIE€KTPOINHAMHUKY,
KBaHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHHEe YMEHHMM MPUMEHATh TEOPETUUECKUE 3HAHUS Uil OOBSICHEHUS
bu3uYeCKUX SIBJICHUW B MPUPOJE U JJIsi TPUHATUS TPAKTUUECKUX PEIICHUN B
TIOBCEIHEBHOM KM3HU;

OCBOCHHE CIIOCOOOB PEIICHMs] PA3IMYHBIX 3a7a4 C SBHO 3aJaHHON (PU3NYECKOM
MOJEJIbIO, 3aJa4, MOAPA3yMEBAIOIIUX CAMOCTOATENbHOE Cco3AaHue (U3HUECKOM
MO/IEJIN, aICKBATHOW YCIIOBUSM 3a]1a4U;

MOHMMaHUe (PU3UYECKUX OCHOB U MPHUHIIMIIOB JICUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAMU  CAMOCTOSATEJIBHOIO  IUIAHUPOBAHUSA U NIPOBEICHUS
bU3MYECKNX  OSKCIEPUMEHTOB, aHalIW3a W  HUHTEpHpeTanuu  uHOOpMalUH,
ONPENEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YNIbTATA;

CO3/IaHUE YCIIOBUW ISl PAa3BUTHUS YMEHHUM IPOEKTHO-UCCIEA0BATEIIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha u3yuenue ¢usuku (6a30BbI YPOBEHB) HA YPOBHE CPEIHEr0 OOIIET0 0Opa30BaHUS
orBoautcsa 136 dacos: B 10a0 knacce — 68 yacoB (2 yaca B Henento), B 11a kmacce — 102
yaca, B 110 kiacce - 68 yacoB (2 yaca B HEIEINIO).

[Ipenmaraempiii B mporpamme 1o (pU3MKE MEpeueHb JTAaOOPATOPHBIX M MPAKTUYECKUX
paboT SBISETCS PEKOMEHIOBAHHBIM, YUUTENb JENA€T BBHIOOP MPOBEICHUS JIA0OPATOPHBIX
paboOT U OMBITOB C YUETOM UHAUBUIYATbHBIX 0COOEHHOCTEN 00YyUatOIIMXCs.



COILEPKXAHUE OBYUYEHUA

10 KITACC

Pasznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®usuka — Hayka o npupoje. Hayunele MeToasl no3Hanus Ookpy:karomero mupa. Pomp
HKCIIEPUMEHTA U TEOPHUHU B MIPOLIECCE TTO3HAHUS IPUPOABI. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue (U3MUECKUX SIBIEHUH M mpoueccoB. HayuHble TMIIOTE3BI.
®u3nyeckre 3aKOHbl U TEOpHH. ['paHUIbl MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpuHImn
COOTBETCTBHS.

Ponp u mecto Qu3uku B (HOpMHUPOBAaHMM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpa, B
IPAKTUYECKOMN NEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBble 1 IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pasznes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBrkeHrne. OTHOCHTEIBHOCTh MEXAHWYECKOTO JBWKEHMs. Cucrema
orcuéra. TpaekTopus.

[lepemenienue, CKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOW TOYKH, UX TPOEKIIMU HA OCU CHUCTeMbl KoopAauHaT. CiiokeHue nepeMeIeHni
U CJI0’KEHUE CKOPOCTEMN.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiIMOJIMHEIHOEe ABMxkeHue. ['paduku 3aBucumoctu
KOOPJIMHAT, CKOPOCTHU, YCKOPEHHUS, ITyTH U MEPEMEILEHUS MaTEPUATIbHON TOYKU OT BPEMEHH.

CBobOosHOE TIasieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonuneiHoe nBuxkeHue. [[BUKeHME MaTepualbHOW TOYKM II0 OKPYKHOCTH C
ITIOCTOSIHHOM 0 MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JUHEWHAsl CKOpOoCTh. Ilepnon mu
yacTtoTa oOpauieHus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

TexHuuecKue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIHUIOMETp, JBH)KECHHE
CHapsI/10B, LIETIHBIE U peMEHHbBIE TIEPEIAYN.

Jlemoncmpayuu

Mopueinb cucTeMbl OTCYETA, WILTIOCTPALUsl KHHEMATUYECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3oBanre ABMKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHNU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBmxeHus Tena, OponeHHOro MO/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.

HamnpaBnenue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopusie padomoi

N3yueHnne HepaBHOMEPHOTO JBUXKEHUS € LEIbI0O ONpPEIeTICHUS MTHOBEHHOM CKOPOCTH.

HccnegoBanre  COOTHOIIEHUS  MEXKIY  IYTSIMH, TMPOWJIEHHBIMH  TEJIOM  3a

MOCJIEIOBAaTEIbHBIE PAaBHBIE MPOMEKYTKM BPEMEHU NPU PABHOYCKOPEHHOM JIBUKECHHUHU C
HAYAJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.



N3ydenune nBMKEHUs MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenne aBuKeHUS Tena, OPOIMIEHHOTO TOPU30HTAIHHO.

Tema 2. lunamuka

[Ipunuun otHocutenbHOCTH ['anmuies. IlepBwit 3akoH HptoToHa. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca Tena. Cwna. Ilpunnun cynepno3uiuu cwi. Bropoit 3akoH Hprorona st
MarepuaibHOU TOUKU. TpeTuii 3akoH HbroTOHA U1l MaTepUAIBHBIX TOYEK.

3akoH BceMUpHOTO TAroTeHus. Cuna tsokectu. IlepBast kocMuyeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoyibkeHus, kaueHus1). Cuna tpeHus. Cyxoe TpeHue.
Cunma TpeHHS CKOJIRKEHHS U cwia TpeHus mokos. Koaddumuent Ttpenms. Cuna
CONIPOTHUBJIEHUS MIPU ABUKECHHUU TeJA B )KUIKOCTHU UJIHU Ta3e.

[locTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT Cuibl OTHOCHTENBHO OCH BpamieHus. [linedo cumbl. YciioBus paBHOBECHS
TBEPAOTO TEJIA.

TexHudeckne YCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHHE: MOAIIMIHUKH, JIBUKCHUE
HMCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHME HEPIUN.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIvu.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTrO Teia. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomul

N3yuenue ABMxKEHUs: OpyCcKa M0 HAKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE U PE3UHOBOM
obpasrie, ot ux aehopMalum.

HccnenoBanue ycnoBuid paBHOBECHUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynbe MaTepuanbHOM TOUKH (TeNa), CUCTEMbI MaTepUaAIbHBIX TOYeK. IMIyJIbC CHUITBI
Y U3MEHEHHE UMITYJIbCa Tejla. 3aKOH COXPAHEHHS UMITYJIbca. PEakTUBHOE JIBUKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

KuneTtndeckast 2Heprusi MaTepuaibHON TOUKU. TeopeMa 00 M3MEHEHHH KMHETHYECKOM
SHEPTHUH.

[lorennumansHas sHeprus. lloTeHunanbHas >3HeEprust ynopyro aeQopMUpPOBaAHHOU
npy>kuHbl. [loTeHnnansHas sHeprus Tejia BOJIM3U TOBEPXHOCTH 3EMITH.



[loTenuuanbHble U HEMOTEHUUATIbHbIE CUJIbl. CBS3b pabOThl HEMMOTEHIIMAIBHBIX CHII C
U3MEHEHUEM MEXAHUYECKOW BSHEPIMM CHCTEMBI Te€l. 3aKOH COXPAaHEHHUS MEXaHWYECKOH
DHEPTHUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTporucTBa U MPAKTUIECKOE IPUMEHEHHUE: BOJOMET, KOIIED, NPy KUHHBIN
IIACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE NBMKECHHUE.

[lepexoa NOTEHIHATILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

N3ydyeHne abCONIOTHO HEYNPYroro yiapa ¢ INOMOIIbIO JBYX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbI C U3MEHEHUEM MEXaHWYECKOM PHEpruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO KTYTa.

Paszpnes 3. MouiekyasipHas pu3nKa 1 TEPMOAUHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TMOJIOKEHUS MOJIEKYJAPHO-KUHETUYECKOM TEOpUM M UX OIBITHOE
obocHoBanue. bpoyHoBckoe  nBwkenue. ubdysus.  Xapaktep  ABWKEHHS U
B3aMMOJCHUCTBUS YaCTHUIl BelleCcTBAa. MOAENM CTPOEHUS Ira30B, KUJIKOCTEH U TBEPABIX TEI U
0OBbsSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THX Mojeied. Macca U pa3Mepbl MOJIEKYII.
KomunuectBo BemecTsa. [loctosiHHas ABoraapo.

TertoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcusi.

Mopens uaeanbHoOro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETHUECKON TEOpUU
ujeanbHOro rasa. AOCONIOTHas TeMmIeparypa Kak Mepa CpelHEed KUHETHYECKOW >HEpruu
TEIUIOBOTO JABMKEHUs 4acTull ra3a. lllkama temneparyp KenbBuHa. ['a30Bbi€ 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlansTona. M3omporieccsl B UAEaIbHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BelecTBa. [ 'paduueckoe MpeacTaBiICHUE H3OMPOIECCOB:
M30TepMa, U30X0pa, n3odapa.

TexHrueckue ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHl, JTOKa3bIBAIONIUE JIMCKPETHOE CTPOCHHE BemiecTBa, ¢GoTorpaduu MOJEKYI
OPTraHUYECKUX COCAUHECHUMN.

OnbiThl 110 1P PY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, T0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mojenb, WILTFOCTPUPYIOLIAs MPUPOY AABIICHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, WILTIOCTPUPYIOLINE YPABHEHUE COCTOSTHUSA HICAIBHOTO Ira3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol



Omnpenenenre mMacchbl BO3[yXa B KJIACCHOW KOMHATE€ HA OCHOBE HM3MEpEHUN 00béMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEKTy TapaMeTpaMU COCTOSIHHS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoauHamuyeckasi cucteMa. BHyTpeHHss SHEPrus TEPMOJUHAMUYECKON CUCTEMBI U
cnocobbr €€ wu3MeHeHus. KonmdectBo TeminoTel W pabota. BHyTpeHHsS sHeprus
OJIHOATOMHOT'O HJICaJIbHOTO Ta3a. Buibpl Teruionepenayu: TEIIONPOBOJHOCTb, KOHBEKIIHS,
U3IIydeHue. Y JenbHas TeIIOEMKOCTh BellecTBa. KOIM4YeCcTBO TEMIOTHI MIPHU TEIIONEPEAAUE.

[Tonsitue 00 ammabatHoMm mpornecce. IlepBbiii 3akoH TepmoauHaMuku. [IpuMeHeHue
MEPBOro 3aKOHAa TEPMOJAMHAMUKH K u3ompoueccaMm. ['paduueckas unTeprperanus pabOThI
rasa.

Bropoii 3akon TepmoguHaMuku. HeoGpaTtuMocThb MpoiieccoB B MPUPO/IE.

TeroBble MamwuHbl. [IpuHIUOBL JeHCTBUA TeIoBBIX MamuH. [IpeoOpa3zoBanus
SHEPIrUd B TEIUIOBBIX MamnHax. Koap(UIMEHT Mojae3HOoro NeHCTBHS TEIIOBOM MAaIlWHBbI.
Huxn Kapno u ero ko3d@PuuueHT MOJE3HOTO JEUCTBUA. IKOJOTHMUYECKUE MPOOIEMbI
TEIJIO3HEPTETUKHU.

TexHHYecKue yCTpOMCTBA M IPAKTHUYECKOE NPHUMEHEHME: ABUIaTellb BHYTPEHHEIrO
CropaHus, ObITOBON XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPrUd Teja MPU COBEPIICHUU PadOThI: BBUIET MPOOKU U3
OyTBUIKU MOJ JEHCTBHEM CKaTOro BO3/yXa, HarpeBaHue 3(pupa B JAaTYHHOU TpyOke MyTéM
TpeHus (BUICOIEMOHCTpPAIIHS).

W3MmeHeHre BHyTpEeHHEHN 3Hepruu (TeMiiepatypbl) Teja npu Terionepeaaye.

OneIT 0 aAMabaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBod TypOHMHBI, JBHUrateiasi BHYTPEHHErO CropaHusi, pPEaKTHBHOTO
JBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecamnibie cocmoanus eewyecmea. Pazosvie nepexoont

[TapooOpa3oBanue u KoHueHcanusa. Mcnapenue wu  kuneHue. AOCOTIOTHAs U
OTHOCUTEINIbHAA  BJAXHOCTb  BO3AyXa. HacelmeHHblM 1ap.  YaenbHas — TewioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHHS OT 1aBJICHUSI.

TBépnoe Tteno. Kpucraimnumyeckue u amopdHble Tena. AHU30TPOIUS CBOWMCTB
kpuctauioB.  Kuakue  kpucramibl.  CoBpemeHHble — Marepuanbl. [lnaBienue u
KpucTayuh3anus. Y AesibHas TerioTa miaBieHus. CyOoaumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHUUecKre yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TUIPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJOTUM TOJYYEHUsS COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX NAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.



CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanust v IIaBJIeHUS KPUCTAJUTMUECKOTO BEIIECTBA.
JleMOHCTpalus KpUCTaJIIOB.

Vuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

H3mepenue OTHOCUTENbHON BIAKHOCTH BO3TyXa.

Paznea 4. daekTpoanHammuka

Tema 1. dnekmpocmamuxa

ONeKTpu3auus Tel. OJEKTpUYECKHil 3apsa. JBa BuAa SIEKTPUYECKHUX 3apAJIOB.
[IpoBOOHUKH, MUAJIEKTPUKA W TOJYINPOBOAHUKH. 3aKOH COXPAHEHHUs SJIEKTPUUYECKOTO
3apsja.

B3aumopeiictBue 3apsgoB. 3akoH Kynona. ToueyHblid 3IEKTPUYECKUH  3aps.
Onextpuyeckoe mnose. Hanpsok€HHOCTh 3nexkTpuueckoro mnoss. IlpuHuun cyneprno3unuu
ANEKTPUYECKUX NoJieh. JIMHNN HanpsHKEHHOCTH 3JIEKTPUUYECKOTO TOJIA.

PaGora cun osnekrpoctatudeckoro moind. IloreHnuan. Pa3HOCTh MOTEHIIMATIOB.
[IpoBOIHUKM W  JUAJNIEKTPUKM B  DJIEKTPOCTATHUYECKOM  Tojie.  JWdnekTpuueckas
MIPOHHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHncaTop. DIEKTPOEMKOCTh INIOCKOTO KOHJIEHCATOpA. DHEPTUS
3apsSKEHHOTO KOHJIEHCATOPA.

TexHuyeckre ycTpoucCTBa M MPAKTHUYECKOE NMPUMEHEHUE: IJIEKTPOCKOI, JIEKTPOMETP,

ANEKTPOCTATAYECKAS 3aImTa, 3a3€MJICHHE AIEKTPONPUOOPOB, KOHJIEHCATOP,
KOIIMPOBAJIBHBIN anmapar, CTpyHHBIN IIPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLKII IEUCTBUS AJIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpoBOHUKH B AIIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTA.

JIM3AEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH TUIOCKOTO KOHJEHCAaTopa OT IUIOIIAAMd TUIaCTHH,
PACCTOSIHUS MEXy HUMU U JTUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOopa.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3Mepenne 35eKTpoEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJICKTPUYECKOTO TOKa. MCTOUYHMKHU
toka. Cuna Toka. [IocTOsSIHHBIN TOK.

Hanpsoxenue. 3akon OMa 115 ydacTKa LETH.

DIIEKTPUUECKOE CONPOTHUBJIEHUE. VYnenbHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, TapaIeIbHOE, CMEIIAHHOE COSTUHEHUE TTPOBOTHUKOB.

Pabora snexktpudeckoro Toka. 3akoH Jlxoymns—Jlenna. MOIIHOCTh 3JIEKTPUYECKOTO
TOKa.



DNeKTpoABMKYLIAsl CUjla U BHYTPEHHEE CONPOTHBIIEHHE UCTOYHUKA TOKA. 3akoH OMa
JUTS1 IOJIHOM (3aMKHYTOM) 3eKTpruueckoil nenu. KopoTkoe 3amMbikaHue.

DJIEKTpOHHAs MPOBOJUMOCTh TBEPABIX METAIOB. 3aBHUCHUMOCTb COIPOTUBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonynpoBoguuku. COOCTBEHHas M MNpPUMECHas HPOBOJUMOCTH IOJIYIPOBOJIHUKOB.
CaoiicTBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B PacTBOpPax M paciulaBax dSJIEKTPOIUTOB. DJIEKTPOJIUTHYECKAS
OUCCOLUALNS. DIEKTPOIIU3.

Onexktpuyeckuid TOK B razax. CaMOCTOSTENbHBIA M HECAMOCTOSITENbHBIA pPA3PsA.
Monnus. [1na3zma.

TexHuyeckne yCTpOMCTBa M MPAKTUYECKOE IPUMEHEHHE: AMIEPMETP, BOJBTMETP,
peocTar, MCTOYHUKHU TOKa, 3JIEKTPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHbIE
MpUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
MOTYTPOBOTHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuilbl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS LUUJIUHIAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOIIAAN
MONEPEYHOr0 CEYEHHS U MaTepurara.

CMelaHHOe COeIMHEHNE MTPOBOIHUKOB.

[IpssMoe n3MepeHune ANEKTPOABUKYIIEH cruiibl. KOpOTKOE 3aMbIKaHUE TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBL.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoit pa3psaa ¥ IpOBOJAUMOCTb BO3yXaA.

OnHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yueHnne cMemaHHOTO COEIMHEHHUS PE3UCTOPOB.

N3mepenne SIEKTPOJIBHKYIIEH CHUJIbI MCTOYHMKA TOKA W €ro  BHYTPEHHETO
CONMPOTHUBJICHUS.

Habmronenue amekTpoiusa.

MeknpeaMeTHbIE CBS3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce OCyLIECTBISETCS C YYETOM
COJICPKATEIIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcamMu MaTeMaTHKHU, OWOJIOTHUH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meorcnpeomemnvie nonsmusi, CBSI3aHHbIE ¢ U3YyYEHHEM METOJO0B HAayYHOI'O MO3HAHUSL:
SBJICHHE, Hay4YHbIA (DaKT, TUMOTE3a, (pu3myeckas BEIWYWHA, 3aKOH, TEOpHUsl, HAOJIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MO/JIETb, U3MEPEHUE.

Mamemamuxka: peumieHUE CHUCTEMbl YpaBHEHUMW, JMHEWHas ¢QyHKUUs, napadoina,
runepOoia, ux rpaukd U CBOWMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CHUHYC, KOCHHYC,
TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPHl U UX MPOEKIINU
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.



Buonocus: wmexaHuyeckoe [BWKEHHE B KUBOM mpuponae, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BBl TEIUIONEpENauyd, TEIUIOBOE pPAaBHOBECHUE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOU NPUPOJE.

Xumusi: JTUCKPETHOE CTPOEHHUE BEIECTBA, CTPOEHUE aTOMOB M MOJIEKYN, MOJb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUJIKOCTEM W Ta30B,
AIEKTPUYECKUE CBOMCTBA METAJIIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FaIbBaHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JBWKEHUI C HCIONB30BAHMEM MEXAHU3MOB, YYET
TPEHMsI B TEXHUKE, MTOALIMITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE
(paketa, BOAOMET M JApyTHE), JBHUraTelb BHYTPEHHErO CropaHus, MapoBas TypOuHa,
OBITOBOM XOJIONUIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH TOTyYEHUSI COBPEMEHHBIX MaTepuasoB,
B TOM YHCIE HAHOMAaTEpHaJOB, M HAHOTEXHOJIOTMM, DJJIEKTPOCTaTHYECKas 3allluTa,
3a36MJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM NPUHTEP, 3JIEKTPOHATPEBATEIbHBIC
MPUOOPBI, FTEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBAHUKA.

11 KUIACC

Paznen 4. JjekTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKUUA

[TocTostHHbIE MarHuThl. B3anmMoAenCcTBME NMOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJIE.
Bekrtop MarauTHOM wuWHAyKUud. [IpvHOUMI Cynepno3Muvu MarHWTHBIX IoJed. JIuHum
MAarHuTHOW UHAYKIMU. KapThHa JIMHUI MarHUTHOW MHIYKIIMU TOJISI HOCTOSTHHBIX MAarHUTOB.

MarauTHoOE 1oje MPOBOJHKUKA ¢ TOKOM. KapTuHa NTWHUN WHIYKIIMA MAarHUTHOTO MOJIS
JUTMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIIKH C TOKOM.
OmneiT Opcrena. BzanmonecTBre MpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuna JlopeHua, e€ mMoaynbp W HampaBiieHHE. J[BUKEHUE 3apsSKEHHOW 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM nosie. Paborta cunsl Jlopenua.

SIBneHHME DIEKTPOMArHUTHOM MHAYKUHMH. [IOTOK BEKTOpa MarHUTHOW WHIYKIIHH.
DIIEKTPOJIBUXKYILAsl CHJIAa UHAYKIMU. 3aKOH AJIEKTPOMAarHUTHOW UHAYKIIuU Dapajest.

BuxpeBoe 3yiekTpudeckoe mnoje. DIEKTPOJBHXKYIIAsA CHJIAa UHAYKIUUA B MPOBOJHHKE,
JBUKYIIEMCS IOCTYNIATEJIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NuayKTUBHOCTD. SIBI€HNE CAMOMHIYKIIUN. DJIEKTPOABMKYIAS CUIa CAMOUHIYKIINH.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHudeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUTHI, JICKTPOJABUTATEIIb, YCKOPUTEIHN AJIEMEHTAPHBIX YacCTHUIl, UWHIYKIIMOHHAS
M€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOI'O My4YKa MAarHUTHBIM TTOJIEM.



JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME AEKTPOMArHUTHON UHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTh  DJICKTPOABIKYILIEH CHJIbI HMHAYKIUM OT CKOPOCTHM HM3MEHEHMS
MarHUTHOT'O ITOTOKA.

SIBlIeHUE CAaMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanue nelcTBYS MOCTOSSHHOTO MarHUTa HAa PaMKy C TOKOM.

HccnenoBanue sBIEHUS 2JIEKTPOMATrHUTHON UHAYKIIUH.

Paspnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEDAHUA

KonebarenbHast cucrtema. CBOOOJHBIE MeXaHUYECKHE KoiyieOaHus. [ apMoHHMuYecKHe
konebanus. Ilepuon, wacrtora, ammuutyna v ¢asza kosieOaHui. [IpyKWHHBIA MasATHHK.
MareMaTtuyeckuii MasTHUK. YpaBHEHHE TrapMOHHMUYecKkux Kojebanuil. [IpeBparenue
HHEPrUM MPU TAPMOHUYECKUX KOJIEOAHUSAX.

Konebarenbublii kOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJI€OaHUS B HEaTbHOM
KOJIeOaTeIbHOM KOHType. AHAJIOTUS MEXAY MEXaHHMYECKUMH M 3JIEKTPOMATHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHMS DSHEPIUM B HJICATbHOM
KoJie0aTeIbHOM KOHTYpE.

[IpencraBinenre o0 3aTyxamomMX KojieOaHUsX. BbIHYyXIE€HHbIE MEXaHHYECKUE
KoJjebanus. Pezonanc. BbIHYKI€HHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUS.

Ilepemennpii TOK. CHUHYCOMAANBHBIM NEPEMEHHBIA TOK. MOIIHOCTh INEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JIEUCTBYIOIIEE 3HAUEHHUE CHIIbI TOKA U HAIIPSKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepenaya u MOTpeOICHUE DIECKTPUUECKON IHEPTHH.
DKOJIOTUYECKUE PUCKU TPU MPOU3BOACTBE IIIEKTPOIHEPruH. KynpTypa HCIOIB30BaHUA
AIEKTPOIHEPTHH B ITOBCETHEBHOM KU3HH.

TexHuyeckne yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHHA 3BOHOK,
TEHEPATOP MEPEMEHHOT0 TOKA, JIMHUM 3JIEKTPOIIepeaay.

Jlemoncmpayuu

Uccnenoanne  mapaMeTpoB  KojeOATeNbHOM  cUCTeMbl  (NMPYKUHHBIA WU
MaTeMaTUYECKU MasiTHUK).

Habmoienue 3aTyxaronux KoneoaHuii.

HccnenoBanne CBOWCTB BhIHYXICHHBIX KOJI€OaHUH.

Habmonenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

OcuumnorpaMMsl  (3aBUCMMOCTH  CHJIBI TOKa M HAalpsDKEHUST OT BPEMEHH) JUIs
AJIEKTPOMArHUTHBIX KOJICOaHUH.



Pe3onanc npu nocnenoBaTelbHOM COEIUHEHUH PE3UCTOPA, KATYIIKH HHAYKTUBHOCTHU U
KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

HccnegoBanue 3aBUCMMOCTH NEPHOJA MAJbIX KOJIEOAHWN Ipy3a HA HUTH OT JUTUHBI
HHUTHU U MACCHhI Tpy3a.

HccnenoBanne mNEepeMEHHOT0 TOKa B LENH W3 MOCIEA0BATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 60JIHbL

Mexanuueckue  BOJIHBI,  ycioBUs  pacnpoctpanenus.  Ilepmoa.  CkopocTh
pactpocTpaHeHUs U JJIMHA BOJHEIL. [lomepeunsie 1 mpooiibHBIE BOJHEBL. MHTEpdepeHnus u
nudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DIJIEKTPOMATHUTHBIE BOJIHBI. Y CIIOBUSI U3JIYUEHHUS SJICKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTanus BeKTopoB E, B, V B anekrtpomaruutHoi BoiHe. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTpaXK€Hue, NpejaomiieHue, nosispusamnus, audpakius, uHrepdeperius. CKOpocTh
ANEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [[puMEHEHNE 3TIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMIIBI paIMOCBA3U U TENIEBUICHUA. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuyeckne yCcTporcTBa U MPAKTUYECKOE TPUMEHEHHUE: MY3bIKAJIbHbIE HHCTPYMEHTBHI,
yJIbTPA3BYKOBasl TUAarHOCTUKA B TEXHUKE U MEIMIIMHE, paap, paAUONPUEMHHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBYU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6mromieecst Te10 Kak UCTOYHHK 3BYKa.

HaOnronenue oTpaskeHus U MPEJTOMIICHHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJONM M 4YacTOTOM
KoJieOaHui.

HUccnegoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHHUE,
noJisipu3anus, IMppakuus, tHTepPepeHIus.

Tema 3. Onmuka

I'eomerpruueckas onruka. IIpgamMonMHEWHOE pPaCIpPOCTPAHEHUE CBETA B OJHOPOJHOMN
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n300paxeHui B MIOCKOM
3epKa’e.

[Ipenomnenue cBeta. 3aKOHBI TPEIIOMJICHHS CBeTa. AOCOJIOTHBIA TMOKa3aTesb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. lIpenenpHblid yroja noJHOTO BHYTPEHHETO
OTpaKEHUSI.



Hucnepcus cseta. CroxxHbIi cocTaB Oenoro ceera. LBer.

CobOuparonie u pacceuBaroIde JIUH3bl. ToHKas JuH3a. POKYCHOE pPACCTOSIHUE H
onTHYecKass cuwia TOHKOM JuH3bL. [locTpoeHue wu300paxkeHWid B cOOMparOIIUX MU
paccenBarOIMX JuH3ax. PopMyIia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BomnoBass ontuka. HuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH. Y CIOBHSI
HAOJIOICHUST MAaKCMMyMOB ¥ MHMHHUMYMOB B HMHTEp(EpPEHIMOHHOM KapTUHE OT JBYX
cuH(}a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [QudpakuuvonHas pemérka. YcioBue HaOMOICHUS TJABHbBIX
MaKCHUMYMOB IIpH MaJIeHUU MOHOXPOMAaTUYECKOTO CBETA HA AUPPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckne ycTpoilcTBa M MpaKTUYECKOE MPUMEHEHHUE: OYKH, Jyma, (poroammapar,
POEKIIMOHHBIN armapaT, MUKpPOCKOI, TEJECKON, BOJIOKOHHAs OMNTHKA, IU(paKIMOHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpsAMonHEHOE pACIPOCTPAHEHHUE, OTPAKECHHUE W MpeJomieHue cBeta. Onruueckue
pUOOPHI.

ITonHOE BHYTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKoOIa, TEJIECKOIA.

Habmronenune natepdhepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmtonenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOUIbIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ moMONIbI0 AUPPAKIUOHHON PEIIETKH.

Habmronenue nonsipu3alinm cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue nmokazarens NpeOMICHHS CTEeKIIa.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

HaOnronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI ClIEUAIBHON TEOPHH OTHOCUTEILHOCTH
['paHnLBl MPUMEHUMOCTH KJIACCUUYECKOM MEeXaHUKU. [1oCcTynaTel crienuanbHON TEOPUHU
OTHOCUTEIIbHOCTH: WHBAPHUAHTHOCTb MOJYJISI CKOPOCTH CBE€Ta B BAaKyyMe, IPUHIIMI
OTHOCUTEJIbHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAIICHUE IJIUHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBsi3b Macchbl ¢ SHEPTUEN U UMITYJILCOM PESITABUCTCKON YaCTHUIIBI. DHEPTHUS MOKOS.

Paznen 7. KBantoBas pusuka
Tema 1. Inemenmot K6anmoeoil ONMuUKU



®oronsl. Popmyna Ilnanka cBA3M SHepruu (POTOHA C €ro YacTOTOW. ODHEprus u
UMITYJIbC (POTOHA.

OtkpeiTue u uccienoanue ¢otoddpdexra. Ombitel A. I'. CroneroBa. 3aKoHbBI
dbotoapdexra. VYpaBHenue OuHmTelHa i dorodddexra. «KpacHas rTpaHuLIa»
dboTtorpdexra.

JlaBmenne cBera. OnbiThl 1. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckue ycTpoHCTBa M MpaKkTUYECKOE NMpUMEHEeHHe: (HOTOIIEMEHT, (POTOAATUHK,
COJIHEYHasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®otor(h(PexT Ha YCTAaHOBKE C IIMHKOBOU IIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (GoTodddeKTa.

CBeToanoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pezepdopia no paccesuuro o -yactuil. [lnanerapuas
Mozenb atoma. [loctynarsl bopa. U3nydenue u nornomieHue GOTOHOB MpH MEpexojie aToma
C OJIHOTO YPOBHS SHEpruu Ha Apyroil. Buael cnexkrpoB. COeKkTp ypoOBHEN 3HEPTUHM aTOMa
BOJIOPOJIA.

BonnoBele cBoiicTBa yactul. Bonnel ne bponna. KopnyckyisspHO-BOTHOBOU Tyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuyeckre yCTpOCTBA M NPAKTHUUYECKOE TPUMEHEHHUE: CIEKTPaJbHbIA aHaIu3
(cmexTpockort), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mognens onbita Pezepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue nuHeHYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmusvie pabomol

Habnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHNEpUMEHTBI,  JI0KA3bIBAIOIIUME  CIOXKHOCTh  CTpoeHus  sapa.  OTKpbITHE
paguoakTuBHOCTU. OmnbiTel Pesepdopna mo ompeneneHur0 cocTaBa paguoOaKTUBHOTO
m3nyuenusi. CpoicTBa anb(da-, Oera-, raMMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha
KUBbIC OPTAHU3MBL.

OtkpeiTHE TpoTOHA M HeWTpoHa. HykionHas monens siapa ['eitzenOepra—lBanenko.
3apsn aapa. MaccoBoe unciio sapa. M30Tormsl.

Anbda-pacnaa. IIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydenue. 3akoH
PaIMOaKTUBHOIO pacIiaja.

DHeprus CBS3M HYKJIOHOB B sifipe. Anepubie cubl. Jlepekt Macch sapa.

SnepHble peakunu. JleneHue u CUHTE3 sI€Ep.



Snepusiii peaxtop. Tepmosimepubiii cunTe3. [IpoGneMbl M HEPCHEKTUBBI SACPHOM
HHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHONU SHEPTETUKH.

OneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.

MeToabpl HaOJIIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyHaamMeHTalbHbIE B3auMOAeiCcTBI. EqMHCTBO (hr3nueckoit KapTUHBI MHpA.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHUE: TO3UMETDP, KaMepa Buibcona,
SIIEPHBIN peakTop, aToMHass 6omoa.

Jlemoncmpayuu

CuéTynK NOHU3HPYIOIINX YaCTHL.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Paspnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Ortanbel pa3BUTUA acTpoHOMUHU. [IpuKkiiaHOE W MHUPOBO33PEHUYECKOE 3HAUYCHUE
ACTPOHOMMH.

Bup 38€3nH0r0 HeOa. Co3Be3us, ApKUe 3BE3/IbI, IUIAHETHI, UX BUJAUMOE JIBUKEHUE.

ConHeuHas cucrema.

Comnue. Conneynass akTuBHOCTb. Mctounmk sHeprum ConHua v 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTepUCTHKHU. [[narpamMma «CHEKTpaldbHBIA KJIACC — CBETHUMOCTBY». 3BE3IbI
[JIABHOM TMOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» IS 3BE3] IIaBHOU
MOCJIEIOBATENbHOCTH. BHyTpeHHee cTpoeHune 3BE3n. COBpEMEHHBIC MPEICTABICHUS O
MPOUCXOXKICHUH U 3BOIOIUK COJHIA U 3BE3MI. DTaNbl )KU3HU 3BE3I.

Mnineunsiit [Iyte — Hama [Nanaktuka. [lonoxenue m nBmxenue ConHua B ['amakTuke.
Turnbl ranakTuk. PagroranakTuky U KkBa3apsl. YEpHBIE ABIPHI B siApax rAJIAKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ma. Pasberanue ramaktuk. Teopus
bousbmioro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

Vyenuueckue nabnrooenus

HaOntonenuss HEBOOPY)KEHHBIM — TJ1a30M € HMCIHOJIb30BAHUEM  KOMIIBIOTEPHBIX
MPUJIOKEHUN ISl OMPENCJICHUS] TOJIOKEeHHUSI HEOECHbIX OOBEKTOB HAa KOHKPETHYIO AaTy:
OCHOBHBIE c03Be3/1si CEBEPHOro MONMYyIIapus U SIPKUE 3BE3IBI.

Hab6nronenus B Teneckon Jlynsi, mianet, Maeuynoro [lytu.

O06o0maromniee NOBTOPEHUE

Ponp pusuku M acTpOHOMHUH B IKOHOMHUYECKOM, TEXHOJOTUYECKOH, COIMAIbHOU U
TUYECKOM cdepax AeATETbHOCTH 4YeJoBeKa, POJb U MeCTO (U3UKM U aCTPOHOMHUHU B
COBPEMEHHOM HAyYHOW KapTUHE MHpa, POJb (usmdeckoit Teopuu B (HOPMUPOBAHUH
MIPEACTABICHU 0 (U3NUECKONW KapTHHE MUPA, MECTO (PU3UYECKON KapTUHBI MHUpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJE.

MexknpeaMeTHbIe CBA3H



N3yuenue kypca ¢usuku 6a3oBoro ypoBHS B 11 Kiacce OCymiecTBIsSETCS C Y4ETOM
COZIePKATEIbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcamMH MAaTeMAaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meocnpeomemnvle nonsmusi, CBI3aHHBIC ¢ M3YYCHHEM METOJOB HAyYHOI'O TO3HAHUS:
SBJICHHE, Hay4YHBIA (DaKT, TUIOTE3a, (pu3myeckas BEIWYWHA, 3aKOH, TEOpHsi, HAOJIOICHUE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHUE CHCTEMBl YPaBHCHHUM, TPUTOHOMETPUYCCKHUE (QYHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKICCTBO, BEKTOPBI
U WX MPOCKIMM HAa OCH KOOPJMHAT, CJIOXKEHHE BEKTOPOB, IPOM3BOJIHBIC AJIIEMCHTAPHBIX
GyHKIMA, TPU3HAKU TOI00MST TPEYTOJbHUKOB, ONPEACIICHUE IUIOMAIN TIOCKUX (Quryp u
00BEMA TeII.

buonoeus: snekTpuyeckue SBICHUS B KUBOW MpHUpoOjE, KOJcOATEeIbHBIC IBHKCHHUS B
’KUBOH MPHUPOJIC, ONTUUCCKUEC SBICHUS B JKUBOW NPHPOJC, ACHCTBUE paualldid Ha KUBBIC
OpTaHU3MBL.

Xumus: CTpOEHHUE aTOMOB W MOJIEKYJ, KPUCTAUTMYECKAss CTPYKTypa TBEPABIX Te,
MEXaHU3MbI 00pa30BaHMsI KPUCTALTUICCKON PEETKH, CIEKTPATbHBIA aHAN3.

T'eoepachus: MarHUTHBIC TTOJTIOCA 3€MITH, 3aJI€KHU MarHUTHBIX Py, (OTOCHEMKA 3eMHOM
MTOBEPXHOCTH, IIPEACKa3aHNuEe 3eMJICTPSACEHUM.

Texnonocus: JINHUA AJIEKTpoOIIepeaad, TeHEepaTop MIEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATEh, WHIYKIIMOHHAS TI€4Yb, pajap, pPaguoNpuEéMHHK, TEICBH30p, aHTCHHA,
tenedon, CBU-nieus, mpOEKIIMOHHBIN aIllapat, BOJOKOHHAs ONTHKA, COJTHEYHAs OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHoro mnpeamera «Dusnka» Ha YpPOBHE CpEAHEro OOIIEero
oOpa3zoBaHus (0a30BbIM YPOBEHB) MOKHO OOECHEUYUTH JOCTHKEHHUE CIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSA ydeOHOro mnpeamera «PU3MKay JOJHKHBI

OTpakaTh TOTOBHOCTP W  CIOCOOHOCTh OOYYAlONMIUXCS  PYKOBOACTBOBATHCS
chOpMHUPOBAHHONM BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHUH,  COOTBETCTBYIOIIMX
TPaIUIIUOHHBIM IIEHHOCTSM POCCUHCKOTO OOIIeCTBa, paclUIMpeHue >KU3HEHHOTO
OTbITA W OMNbITA JIEATEIIBHOCTH B IPOIECCE peaau3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIBHOM JACSATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK O00YyYaroOlmerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTRA;

NPUHATHE  TPATULUUOHHBIX  OOIIEYETOBEYECKUX  T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO JAESATEIBbHOCTh B HMHTEPECAX TIPAKIAHCKOTO
o0l11ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHHE B3aUMOJICUCTBOBATH C COIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBHUH C
uxX (YHKIUSMHU U HA3HAUYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM JNEATENBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS

c(hOpPMHUPOBAHHOCTb POCCUMCKON IPaKIaHCKOW UIEHTUYHOCTH, NATPUOTHU3MA;

IIECHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYAllMI0O M TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCJIC B
NEeATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) >¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAs ICTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYILIEro (PU3nYecKoil HayKe;



S) TPy10BOr0 BOCIIUTAHUS:

MHTEPEC K pa3Iu4HbIM chepaM NpoPecCUOHANbHOMN AEITeTbHOCTH, B TOM YUCe
CBSA3aHHBIM C (U3HKOM M TEXHHMKOW, yMEHHE COBepIIaTh OCO3HAHHBIM BBHIOOD
Oynyiel mpoeccuu 1 peau30BbIBATh COOCTBEHHBIC KU3HEHHBIC JIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHHUIO W CaMOOOpPa30BaHUIO B 00JACTH
(bU3HMKHN Ha IPOTSKEHUH BCEH KHU3HU;

6) ’K0JIOrH4YeCcKOro BOCIMTAHMS

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPbl, OCO3HAHHUE TJIOOAIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JACHUCTBUU B OKPYXKAIOUIEH Cpele HA OCHOBE
3HaHUSA LIEeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpEeHne ONbITa AEATEIBHOCTHA YKOJOTUYECKON HAMPABICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PUBUKE;

7) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

c()OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HaHUE IEHHOCTHM HAy4YHOM JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (U3MKH OCYIIECTBIATH MPOEKTHYIO M UCCIEI0BATENbCKYIO JESTEIbHOCTD
WHJUBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble Jjornueckue AeicTBUA:
CaMOCTOSATEIbHO dhopMyIHpoBaTh u aKTyaJIn3UPOBATh npobiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LENN JESATEIbHOCTH, 3a/1aBaTh IMAapaMETPbl M KPUTEPUH HX
JIOCTHKCHMS,
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pacCMATPUBAEMBIX (PU3UUECKUX
SIBIICHUSX;
pa3pabarpiBaTh IJIAH PEHICHUS MPOOJEMBI C y4ETOM aHaIM3a HMEIOIINXCS
MAaTEPUATIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUI JI€SITEIIbHOCTH;
KOOPJIMHUPOBATH U BBHITIOJHATH pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOI'O B3aUMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIICHUE MPU PEIISHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciie1oBarTe/IbCKHE AeCTBUS:



BJIQIETh HAYYHOH TEPMMHOJIOTHEH, KIIOUYEBBIMH TOHATUAMU M METOAAMH
buznueckoil HayKu;

BJIa/I€Th HAaBbIKAMHU y4€OHO-UCCIIEIOBATENLCKON U MPOEKTHOM NEATEIbHOCTH B
oOnactu (U3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOHUCKY
METOJIOB peUIeHHs 3aJad (PU3NYECKOTO COACPKAHMS, MPUMEHEHHUIO Pa3IUYHBIX
METO/I0B ITO3HAHMS;

BJIAQJETh BHJAMH JIEATEIBHOCTH 1O TIOJYYEHHID HOBOIO 3HAHUS, €ro
UHTEpPIPETALNY, NPeoOpa3oBaHUI0O U TNPUMEHEHHI0 B Pa3jIMYHbIX Yy4E€OHBIX
CUTyalUsIX, B TOM YUCIIE IPU CO3JaHUH YU€OHBIX IPOEKTOB B 00J1acTU (PU3UKH;

BBISBIIATh IIPUYMHHO-CJIEJICTBEHHBIE CBSI3M M aKTyaJlM3UpoOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PElIeHUs, HAXOAUTh apryMEHTHI I JOKa3aTeIbCTBAa CBOMX
YTBEpXKACHUM, 3a71aBaTh IApAMETPbl U KPUTEPUN PELLICHUS;

aHAJIM3UPOBATh MOJyUYEHHBIE B XOJ€ PELICHUS 3a]1a4M pPe3yIbTaThl, KpUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOIrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBbIE 3a7aud B 00pa30BaTEIbHOU
JEeSATENbHOCTH, B TOM YHCIIE IPU U3YUYEHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

yMETh [EPEHOCUTh 3HAaHWA MO (U3MKE B MPAKTUYECKYI0 001acTh
KU3ZHENIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 001aCTel;

BBIJIBUTaTh HOBBIE UJIEH, PEIAraTh OpUTrMHAIbHBIEC MOAXOAbl U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE albTEepPHATUBHBIC PEILICHUS.
Pabora c nnopmanueii:

BJIQJICTh HABBIKAMHU TMOJyYeHHs] HMH(POpMAUUU (U3HUECKOTO COACPKAHUSA U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIbHO OCYIIECTBISTh TIOUCK, AaHaJu3,
CUCTEMATHU3allMI0 M HHTEpHNpeTaluio HHPOPMAIUU Ppa3IUYHbIX BHJIOB U (HopM
IIPEICTABIICHHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;

MCII0JIb30BaTh CpeACTBa MH(GOPMAIIMOHHBIX 1 KOMMYHUKAMOHHBIX TEXHOJOTUNA
B pCIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AI[MOHHBIX 3a1ad C
coOmoacHueM TpPeOOBAaHUM OSPrOHOMHMKH, TEXHUKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M JTUYECKUX HOPM, HOPM HH(POpPMaLMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COACPKaHUS B PA3IUUHBIX (popMaTax ¢ y4€ToM
Ha3HaueHUs] MHGOPMAIMU U 1IEeJIEBOM ayJAUTOPUH, BBIOMpPAs ONTHUMAIbHYIO (hopmy
NPEJICTaBICHUS U BU3YyaIU3al1H.

KoMmyHMKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe NeCTBHA:
OCYIIECTBIISATH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHE-YPOUHOU AESITEbHOCTH;



pacmno3HaBaTh NPEANOCHITKYA KOHGIUKTHBIX CUTYaIil U CMATYATh KOH(IUKTHL;

pPa3BEPHYTO M JIOTMYHO H3JaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

[OHMMAaTh M HCIIOJIB30BaTh NPEHMYLIECTBA KOMAaHIHOM W WHIAMBUIYAJIBHON
paboThI;

BBIOMpATh TEMAaTHUKy W METOAbl COBMECTHBIX JCHCTBHHM ¢ yd€TOM O0OIIUX
MHTEPECOB ¥ BO3MOKHOCTEN KAXKJI0TO YJICHA KOJIJIEKTUBA;

OpUHUMATh  LEJIM  COBMECTHOM  JCSTENBHOCTH,  OpPraHU30BBIBATH U
KOOPJAMHUPOBAaTh JEHUCTBHS II0 €€ IOCTHKECHHIO: COCTaBIIATH IUIAaH JEHCTBHH,
pacrupeneniartb poiaud ¢ Y4ETOM MHEHUH YYacTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJA M KaXJOI'0 yJYaCTHUKA KOMaHbl B OOIIMN
pe3yabTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

peaaratb HOBBIE IIPOCKTHI, OLIEHHMBATb HJIEH C IO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEICHHE B  Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TO3HABATENLHYIO JIESITENIBHOCTh B 00JIacTU
(U3MKH W AaCTPOHOMHMHM, BBISBIISATH NPOOJEMBI, CTaBUThb W (OPMYIHPOBATH
COOCTBCHHEIC 3a]1a4M;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHHS PaCUETHBIX U KAUECTBEHHBIX 3a/1a4,
IJIaH BBITIOJIHEHUST TIPAKTUYECKOM pPabOThl C Y4€TOM HWMEIOIIMXCA PECypCOoB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

Jienath OCO3HAHHBIM BBHIOOpP, AapryMEHTHUPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 32 PEIICHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO U MIPOSIBJICHUIO SPYIUIIMHU B 00J1acTH (PU3UKH,
MTOCTOSIHHO TIOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OILICHKY HOBBIM CHTYyalldsIM, BHOCUTb KOPPEKTHBBI B ACSATEIBLHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJIaJIETh HAaBbIKAMHU MO3HABATEJIbHONU pe(dIEKCUN KaK OCO3HAHUSI COBEPIIIAEMBIX
JNEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;



MCIIONIh30BaTh TPHUEMBI pedIeKCUH JUTsl OIEHKH CHUTYyalldd, BbIOOpa BEPHOTO
pEIIcHMS;

yMETh OIICHHBATh PHUCKH W CBOEBPEMEHHO TPUHUMATh pPEIICHHS M0 UX
CHIDKCHUIO;

MPUHUMATh MOTHMBBI M apTyMEHTHI JAPYTUX TMPU aHAIW3E PE3yJbTaTOB
NeSTEHHOCTH;

MIPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHAMATh MOTHBBI M apryMEHTHI JIPYyTUX TMpH aHAIW3€ pPE3yIbTaToB
TESTEIIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

B mpomecce mocTkeHUs TNIHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI TIO
dbu3uke 1 ypOBHS  CpeIHEro oOmiero o0pa3oBaHus Yy  OOydYaromuxcs
COBEPIICHCTBYETCS AYMOIIMOHATBHBIHI WHTEIJICKT, IIPEIOoJIararoInui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIONIETO CIIOCOOHOCTh MOHMMATh CBOE SMOITMOHAIBHOE
COCTOSIHWE, BUJCTh HAIpPaBIICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBHOU Cepsl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEICHHE, CIOCOOHOCTh  aJalTHPOBATHCI K
AMOITMOHAIEHBIM U3MEHECHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIONICH CTpEMJICHUE K JOCTHKCHHUIO IENH U
ycrexy, ONTHUMHU3M, HWHUIIMATUBHOCTb, YMEHHE JIEWCTBOBATh MCXOAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIFOYAIOIICH CIIOCOOHOCTHh MOHWUMATh SMOITMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €0 TIPH OCYIIECTBICHUN OOIICHUS, CITOCOOHOCTh K COYYBCTBHIO
U COTIEPEKUBAHMUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCTh BBHICTPAMBATh OTHOIICHHUS C
JIPYTUMU JIIOABMU, 3200 TUTHCSI, POSIBIISITE MHTEPEC U pa3perniaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATHI
K xoniy o6ydenus B 10 kiacce npeamMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE

JOJDKHBI OTpakaTh COOPMUPOBAHHOCTD Y O0YUAIOIINXCSI YMEHU:

JEMOHCTPUPOBATh, Ha MpUMEpaxXx pojib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOUN ACATEIBbHOCTH JIOIEH;

YUYUTBHIBATh TPAHUIBI TMPUMEHEHUS HW3YYCHHBIX (DU3WYECKUX  MOJIETeH:
MarepuaibHas TOYKa, MHEpLHAJIbHAs CHCTeMa OTCuéra, aOCOJIOTHO TBEPIOE TEJO,



WJICAUTbHBIN Ta3, MOJEINA CTPOCHUS Ta30B, JKUAKOCTEHM U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUN 3apsij] IPU PEIICHUH (PU3NYECKHUX 33]1a4;

pacrio3HaBaTh (pU3MUYECKUe sIBJICHUS (IIPOIIECChI) U OOBSCHIATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA U
AJIEKTPOJAVMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUXECHHUE,
CBOOOIHOE TIA/ICHHE TEJI, ABMKEHUE TI0 OKPYKHOCTH, HHEPITUS, B3AUMOJICUCTBHUE TEII,
mubdy3usi, OpOYHOBCKOE ABUKCHHE, CTPOCHHE JKUIKOCTEH © TBEPIBIX TE,
U3MEHEHHEe 00BhEMa Tel MpU HarpeBaHWM (OXJIAKJICHHH), TEIJIOBOE pPaBHOBECHE,
VCTIIApECHUE, KOHJICHCAIUsA, IUIABJICHUE, KPUCTAIUIM3AIMS, KHUIICHUE, BJIAXHOCTh
BO3/lyXa, ITOBBIIICHUE JIABJIEHUS Ta3a IPU €r0 HATPEBAHUH B 3aKPBITOM COCYJE, CBS3b
MEXIYy MapamMeTpamMyd COCTOSIHUS Ta3a B M30OpOLECCax, JJIEKTPU3ALUUA Tedl,
B3aMMO/ICVCTBUE 3aPsII0B;

OTNMCBHIBATh MEXaHUYECKOE JBIKCHHE, HCMOJb3ys (PU3HMYECKUE BEIUYHHBI:
KOOpPJAWHATA, IMyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, MAacca TeJa, CUJIa, UMITYJIbC
Tella, KUHETUYEeCKash HHEprus, NOTEHIMajbHas DJHEpPrus, MEXaHWYecKkas padoTa,
MEXaHMYECKass MOIIHOCTh, NpPU OMNHCAHWU MPABUIBLHO TPAKTOBATh (HUIUUYECKUI
CMBICJI UCIIOJI3YEMBIX BEIIMYMH, UX 0003HAUEHUS U CAMHUIIBI, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEIMUMHY C JIPYTUMH BETUINHAMH;

ONMCHIBATh HW3YYECHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBIICHUS,
UCTIONB3ys (U3MUYECKUE BEJIMYMHBL: JaBJIEHUE Tas3a, TeMmIepaTrypa, CpeIHss
KUHETUYECKAsE SHEPTUsi XAOTUUYECKOTO JBWKCHUS MOJIEKYJ, CPEIHEKBAaJApaTHUYHAS
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTH, BHYTPCHHSs SHeprus, pabora rasa,
KO3(pGULIMEHT TMOJIE3HOTO JICHMCTBUS TEIUIOBOTO JIBUTATeNsA; IPU OIMHUCAHHUH
MPaBWJIBHO TPakKTOBaTh (U3UYECKUI CMBICI HCMOJb3YeMbIX BEJIWYMH, HUX
0003HaYEHUS U €IMHUIIBI, HAXOUTH (hOPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UUYECKYIO
BEJIMYMHY C APYTUMHU BEIIMYUHAM;

OIMCHIBATh M3YUYCHHBIC JIEKTPUUECKHE CBOMCTBA BEIIECTBA M AJICKTPUYECKHUE
SBJICHUS (TIPOLIECCHI), MCHOJB3Ysl (DU3UUYCCKHE BEIMYMHBI: IJICKTPUUYSCKUN 3aps,
AJIEKTPUYECKOE TOJIE, HAMNPSIKEHHOCTH TMOJsA, MOTEHUHUAI, PAa3HOCTh MOTCHIIMAJIOB;
MIPU ONMKUCAHUU MPABWIHHO TPAKTOBATh (PUBMUECKUNA CMBICI UCIOIb3YEMbIX BEIUYMH,
UX OO0O3HAUCHHWS M EIUHHUIIBI, YyKa3biBaTh (OPMYIIBI, CBS3BIBAIOIIME JAHHYIO
(bu3NYECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

aHaJM3UpPOBaTh (U3UYECKUE TMPOLECChl U SBJICHUS, HUCIONB3Yys (U3nueckue
3aKOHBI Y MPUHUMIBL: 3aKOH BceMupHOro tarorenus, I, II u Il 3akonsr HeroToHa,
3aKOH COXPAHECHUS MEXaHWYECKOW SHEPTUHU, 3aKOH COXPAHEHUS UMITYJIbCA, TPUHITUIL
CyNEpIO3ULIHNA CHUJ, TPUHUWI PAaBHOIPABUS HWHEPLUAIBHBIX CHUCTEM OTCUETA,
MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpeaHel KUHETMYECKOW HIHEPruM TEIUIOBOIO JIBMKEHHUS MOJEKYJI C aOCOMIOTHOM
TeMIIepaTypOM, NEPBbIM 3aKOH TEPMOAUHAMHUKH, 3aKOH COXPAHEHUSI DJICKTPUUECKOTO



3apsiaa, 3akoH KynoHna, mpu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA, €TO
MaTeMaTHYECKOe BhIPAXKEHUE U YCIOBHS (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE MIPUHIUIIBI ICUCTBUS MalIUH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS HUX O€30MaCHOTO HCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJHATh OKCHEPUMEHTHI IO HWCCICIOBAaHUIO (U3UUECKUX SBICHUN H
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX W KOCBEHHBIX HM3MEPEHUH, NpPU 3ITOM
dbopmyHrpoBaTh NpodaeMy/3a1ady ¥ TUIOTE3y YYEOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTAaHOBKY U3 MPEJIOKEHHOT0 000pYyI0BaHUsl, MPOBOAUTH ONBIT U (HOPMYIUPOBATH
BBIBOJIBL

OCYIIECTBIISITh MpPsIMbIE U KOCBEHHBIE U3MEpEHHs] (U3UYECKUX BEIMYUH, MpU
ATOM BBIOMPATh ONTHUMAJIbHBIA CHOCOO H3MEPEHMS] W HCHOJIb30BATh H3BECTHBIC
METO/IbI OLICHKU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBaTh ~ 3aBUCUMOCTH  MEXAY  (U3MUECKMMHM  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, IMPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(UKCUPOBATH PE3YyJIbTATHI MOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIUYMH B BHJIEC
TabJIML ¥ TpauKOB, JI€7aTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIIEI0BAHUS;

coOnroaTh npaBuwia 0e30macHOro TpyJa NpU MPOBEACHUH HCCIEIOBaHUNA B
paMKax y4eOHOro SKCIHEPUMEHTA, Yy4e€OHO-HCCIIEOBATENbCKOM U IMPOEKTHOMN
NESATENbHOCTH C HCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIaDOPATOPHOIO
000py1oBaHUs;

pelath pacu€THbIC 3a7a4u C IBHO 3a/1aHHOM (PU3UYECKON MOJENbIO, UCTIOIb3YsI
¢u3nueckrue 3aKOHbl U MPUHLMIIBI, HA OCHOBE aHaJW3a YCJOBMS 33/Jayd BBIOMpPATH
(U3UYECKYIO0 MOJIENb, BBIIETATh (PU3HMUYECKUE BEJIMYMHBI U (DOPMYJIIbI, HEOOXOAUMBIE
ISl €€ pelieHusi, MPOBOAUTh pacyEThl M OLEHUBATh PEATbHOCTh MOJYYEHHOIO
3HaYeHUs] PU3NYECKON BEJIMYMHBI,

pellaTh KaueCTBEHHbIE 3aJauM: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY pAaCCyKJICHHH C ONOpOM Ha M3YyYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH H
(buznyeckue SBJICHUS;

HCIIOJIb30BaTh MPHU PEIICHUH Y4eOHBIX 3a]a4 COBPEMEHHbIE MH(DOPMAMOHHbBIE
TEXHOJOTHH JUIsl MOMCKA, CTPYKTYPUpPOBAHUS, WHTEpIpETalMM W NpPeICTaBICHUS
y4eOHOW ¥ HAay4YHO-TIOMYJSAPHOM HH(POpMAlUU, TIOJYYCHHOW U3 Pa3IHUYHbIX
MCTOYHHUKOB, KPUTUUECKH aHAIM3UPOBATh MOJYy4aeMYI0 HH(pOpMaLuIo;

OPUBOJUTH MPUMEPHI BKIIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKH, OOBICHEHHE MPOLIECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTHI;

HCIIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW KU3HU IS
oOecrieueHuss 0€30MacHOCTH TpPU OOpalIeHWHW C MNpUOOpaMU M TEXHUYECKUMU



YCTPOUCTBAMH, JJISi COXPAHEHHS 370POBbS U COOJIOICHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TpYMNIE C BBINOJHEHUEM pPA3JIMYHBIX COLMAIBHBIX pOJEH,
IUTAHUPOBATh pabOTy TPYMIbl, PAIMOHAIBHO PpACHpENeNsITh OO0S3aHHOCTU U
IJIAHUPOBATh JICSATEIBHOCTh B HECTAHJAPTHBIX CUTYaAllUSIX, AJICKBATHO OIICHUBATH
BKJIaJ] Ka)KJIOTO U3 YYACTHUKOB I'PYIINbI B PEHICHUE pacCMaTpUBAEMOM MPOOJIEMBI.

K xonmy o0ydennst B 11 kiacce npeaMeTHbIE Pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (usuku B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TMPAKTUYECKOW JEATEIBHOCTH JIFOAECH, LEJIOCTHOCTh W E€IMHCTBO
(bu3MYeCcKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHHUS] HU3YYEHHBIX (U3HUECKUX MOJIEIIEH:
TOYEYHBIN JJIEKTPUUECKHUM 3apsll, Jyd CBETA, TOUCUHBIM HMCTOYHHMK CBETA, SACpHAas
MOJIeIb aTOMa, HyKJIOHHAsI MOJIEJIb @aTOMHOTO siJipa MpHU pelieHuu (GU3NIECKUX 3a/1ay;

pacrio3HaBath (pU3WUYECKUe SIBJICHUS (TIPOLIECChI) U OOBSACHITH UX HAa OCHOBE
3aKOHOB JJIEKTPOJMHAMUKH W KBAHTOBOM (PUBUKU: DJIEKTPUYECKAs MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JIEHCTBHS TOKAa, B3aUMOJICHCTBUE
MarHuTOB, JIEKTPOMArHUTHAS! MHIYKIIUS, JEHCTBHE MAarHUTHOTO IOJISl Ha MPOBOHUK
C TOKOM M JABWXKYIIMICSA 3apsj, OHJIEKTPOMArHUTHbIE KOJeOaHUSI UM BOJIHBI,
MPSIMOJIMHEUHOE pacrpocTpaHeHue CBETa, OTpPaKEHHUE, MpeJIOMIICHHE,
uHtepbepeHus, audpakuus W OOJApU3anus  CBETa, JIMCIIEPCUSl  CBETAa,
dboroanekTpudeckuii dhdext (pororddekr), cBeToBOE IaBleHHE, BO3HUKHOBECHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHass M  HCKYCCTBEHHAas
PaIMOaKTUBHOCTD;

OMKCHIBATh M3YyUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIC,
ONTUYECKHE, JIEKTPUUECKYIO MPOBOJUMOCTD PA3IMYHBIX CPEM) U SJIEKTPOMArHUTHBIE
aBJIeHHs (ITPOLIECCHI), UCIOJIb3YS (DU3UYECKUE BEIMYUHBI: DJIECKTPUUYCCKUN 3apsi,
CUJIa TOKa, DJIEKTPUUECKOE HAMNpsHKEHUE, SJIEKTPUUYECKOE COMPOTUBIICHUE, PA3HOCTh
MOTEHIIUAJIOB, JICKTPOJIBMKYILAsi CUjia, padoTa TOKa, MHIYKIHUS MArHUTHOTO MOJI,
cuna Amrnepa, cuia JIopeHna, UHIYKTUBHOCTh KaTYIIKU, YSHEPTUSI SJIEKTPUUECKOTO U
MarHUTHOTO TIOJICH, MIEPUO U YacTOTa KojeOaHuil B KoJieOaTeIbHOM KOHTYpE, 3apsi
Y cuja TOKa B MPOIECCE TAPMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHuil, (pokycHoe
pacCTOsIHME M ONTHYECKas CWia JIMH3bI, MPU OINUCAHWUU TPABUIBHO TPaKTOBAaTh
(U3NYECKUIl CMBIC UCIOJIB3YEMbIX BEIMYMH, HMX OOO3HAYCHUS U CIUHUIIBI,
YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTHUMH
BEJIMYUHAMU;

OTNHUCBHIBATh W3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOLECCH, HUCIOIb3Ys
(dbu3nyecKre BeTUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI M 4acTOTa



CBETa, DHEPTUS U UMITYJIhC (POTOHA, MEPUO MOTypaciaga, YHEPTUsl CBSI3U aTOMHBIX
saqep, MpU ONMUCAHWUU TPABUIBHO TPAKTOBATHh (PU3WYECKUN CMBICT HMCTOIB3YEMBIX
BEJIMYMH, UX 0003HAUEHHUS U €IMHULIbI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE TAHHYIO
(U3UYECKYI0 BEIUYHUHY C APYTMMH BEIMYMHAMM, BHIYUCISTH 3HAUCHUE (PU3MUECKON
BEITNINHBL;

aHAM3UPOBaTh (PU3UUYECKHE MPOIECCHl M SIBICHUS, HMCIOIB3YS (U3UICCKUE
3aKOHBI W TMPHUHIMIBL: 3aK0oH OMma, 3aKOHBI TMOCJEI0BATEIBHOTO M MapauieIbHOrO
COCIMHEHUSI TPOBOJAHMKOB, 3akoH Jkoyns—JleHna, 3aKkoH 53JIEKTPOMArHUTHOU
UHAYKIUU, 3aKOH MPSMOJIMHEHHOTO pPACTIPOCTPAHEHMSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHMSI CBETa, ypaBHeHHE OiHIITeHa g (oTodddexTa,
3aKOH COXPaHEHUS SHEPTUH, 3aKOH COXpPAHEHHs] HMITYJbCa, 3aKOH COXPAHEHUs
AIEKTPUUECKOTO 3apsijia, 3aKOH COXPAHEHMs MAcCOBOTO 4YHCIIa, MOCTyJaThl bopa,
3aKOH PaJMOAKTUBHOIO pacnaja, Mpu 3TOM pas3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIPAKEHHWE U YCJIOBHUS (TpaHUIlbl, OOJIACTH)
MIPUMEHUMOCTH;

OTIpeIeNATh HAMPABIICHUE BEKTOPA MHAYKIIMM MAarHATHOTO TIOJIST TIPOBOIHUKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHiia;

CTPOUTbH M OMUCKHIBATh U300paKEHUE, CO3/]TaBAEMOE TIOCKUM 3€pKaJIOM, TOHKOMH
JINH30M;

BBITIOJTHATh DKCIIEPUMEHTHI TI0 HCCIECIOBAHWI0 (U3MYECKUX SBICHUH U
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX M KOCBCHHBIX HW3MEPCHHM: TPH HTOM
dhopmyIHMpoBaTh NpobIeMy/3a1ady ¥ TUIOTE3y YICOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTAaHOBKY U3 MPEJJIOKEHHOTO 000pYyI0BaHUsI, MPOBOAUTH OMBIT U (OPMYITUPOBATH
BBIBOJIBL

OCYIIECTBJIATh MPSMBIE U KOCBEHHBIC M3MEpPEHUs (U3MYECKUX BEIUYHH, TPU
ATOM BBIOMPATh ONTHUMAIBHBIA CIOCOO0 HW3MEPEHMs] W HCHOJIB30BaTh HW3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKHX BEJIUYHH C WCIIOJIb30BAHUEM MPSIMBIX
U3MEPCHHUI: TIPH OTOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH pE3yJIbTaThl
MOJTYYCHHOM 3aBUCUMOCTH (PH3NYECKUX BETUYMH B BHJIC TaOIHI] U TpauKOB, ACIaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICI0BAHMUS,

coOmro/IaTh TMpaBujia OE30MacHOTO TpyJa NpPH MPOBEICHUU HCCICAOBAHHUMN B
pamMKax Y4eOHOTO OKCIEPHMEHTa, Yy4eOHO-HCCIEeIOBATEILCKOH U  TPOEKTHOM
JCSTENIbHOCTH C WCIOJIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB M JIaDOpaTOPHOTO
000py10BaHU;

pemaTh pacu€THHIE 3a/1a4u C SIBHO 33JJaHHOMN (PU3UIECKON MOJIEIBIO, HCTIONB3YS
(¢u3MYecKue 3aKOHBI M TPUHIIAIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/J1a4ud BHIOMPATH
($U3MYECKYI0 MOJIENb, BBIJICIATh (PU3UUYECKUE BEIMUMHBI U (DOPMYIIbI, HEOOXOAUMBIE



Wia e€ pelleHHs, MPOBOJUTH PACUEThl U OLEHUBATh PEATBbHOCTb MOIYYEHHOTO
3HaYeHUs] PU3NYECKON BEJIMYMHBI,

pemaTh KadyecTBEHHBIC 3a/laud: BBICTPAaUBATh JIOTMYECKH HETMPOTHBOPEUUBYIO
IIETI0UKY PpAcCYXJICHUI ¢ ONMOpOoi Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYECKUE SIBIICHUS;

MCIIOJIb30BaTh MPH PEIICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE HHPOPMAIIMOHHBIC
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAIMH U TPEICTaBICHUS
y4yeOHOM ¥ HAY4YHO-TIONMYJSPHOM HMHPOPMALMHU, TOIYYCHHOM U3 Pa3INYHbBIX
MCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATH MOJTydyaeMylo HHPOPMAIIUIO;

OOBSICHATH MPUHIIMIIBI JCHCTBHUS MaIINH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3ianyaTh YCIOBHS UX 0€30MaCHOTO MCIIONIb30BAHUS B MOBCEAHEBHON KU3HU;

HNPUBOJIUTH MPUMEPHI BKJIa/la POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE IIPOIIECCOB OKPY)KAIOLIETO MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS N0 (PU3MKE B MOBCEAHEBHOW YKU3HU IS
oOecrieyeHuss 0€30MacHOCTH NpH OOpalIeHuH C NpUOOpaMu M TEXHUYECKUMU
yCTPOMCTBAMHU, AJII COXPAHEHUS 3J0POBBbS M COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKpYXKalolleH cpene;

paboTaTh B TpyINIE C BBIIIOJHEHHEM PA3IMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBAaTh pabOTy TPYMIbI, PAIMOHATIBHO pACIpeAeiiaTh OOS3aHHOCTH U
IUTAHUPOBATh NIEATEIBHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, aJE€KBaTHO OIICHWBATH
BKJIAJ] KQXK/I0T'0 U3 YYACTHUKOB I'PYIIIbI B PEIICHNUE PACCMAaTPUBAEMON TPOOIIEMBI.



TEMATHYECKOE IVIAHUPOBAHUE
10 KJIACC (2 uaca)

KonuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jaeioB U TeM ugposbie
Ne i/ NporpaMMEI pa Beero Kontpoabubie  IIpakTuueckue f)]gp(al::? OBAT e.1)11>m>1 e
padoThI padoThI pecype
Pa3znea 1. MEXAHUKA
2.1 Kunemarnka 11 2 1
2.2 JnHamuka. 7
2.3 3aKOHBI COXPAHEHHS B MEXAHHUKE 7 1 1
Hroro no pazneny 25
Paznea 2. MOJIEKYJISAPHASA ®U3UKA. TEIIJIOBBIE ABJIEHUSA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON 16 1 1
Teopuu
3.2 OCHOBBI TEPMOIMHAMUKHU 6 2
Hroro no paszueny 22
Paznea 3. OCHOBBI QJIEKTPOJIMHAMUKA
4.1 DneKTpocTaThKa 7
49 ITocTostHHBIN dIEKTpUYECKU TOK. ToKuU B 13 > ’
Pa3IUYHBIX Cpeiax
Wroro no pazneny 20
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 8 5




11 KJTACC (2 yaca B HeeJ110)

KonuyecTBo yacoB DJIEeKTPOHHbIE
Ne ni/m E:;?;Z];f;:::me pasieIon HTeM Beero Konrtpoabubie  IIpakTudeckue f:gg?:f OOBB:TI:J)H)HH e
padoThI padoThI pecype
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nosjie. DJIeKTpOMarHuTHas 11 ) 1
UHAYKIUS
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHHUSA U BOJIHBI
21 MexaHuueckue U 3JeKTPOMarHUTHHIE 9 1
KoJIeOaHus
29 MexaHuueckue U 3JeKTPOMarHUTHHIE 5 1
BOJIHBI
2.3 Orntuka 10 1 2
Uroro no pazgeny 24
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OcHOBBI cielaIbHOM Teopun 4 1
OTHOCUTEIIBHOCTH
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6
4.2 Crpoenue aToma 4 1
4.3 ATOMHOE SApO 5 1
Uroro no pazgeny 15
Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 7 1
Wroro no pazgeny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHHUE



6.1 O06o01aroriee NTOBTOPCHHE 4
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 5
11 KJTACC (3 yaca B HeJ1eJ110)
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ f;(l;lrn;?;o;::me PAILCIOB M TEM Beero Kontposbubie IIpakruueckue E,Ig;,g? OOBBa];‘I:.?ILHLI e
padoThI padoThI pecypebi
Paznea 1. JIEKTPOJAMHAMUKA
1.1 MaruauTtHoe nojie. DJeKTpOMarHuTHast 11 ) 1
UHAYKIHS
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHHUSA U BOJIHBI
21 MexaHuueckue U 3JIeKTPOMarHUTHHIE 9 1
KoJeOaHus
29 MexaHnYecKre U 3JIEKTPOMArHUTHBIE 5 |
BOJIHBI
2.3 Onruka 10 1 3
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OcHOBBI cielaIbHOM Teopun

3.1 4 1
OTHOCUTEIILHOCTH
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DIeMEHTHI KBAHTOBOM ONTHKH 6
4.2 Crtpoenue aToma 4 1
4.3 ATOMHOE AP0 5 1




Hroro no pazgeny 15
Pa3nea 5. 3JIEMEHTbBI ACTPOHOMUWHU U ACTPO®PU3UKHN

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7
Hroro no pazneny 7
Pa3znen 6. OBOBIHIAIOIEE NIOBTOPEHUE

6.1 O06o0maroiee MOBTOPEHUE 4
Uroro no pazgeny 4
Pe3epBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE

duszuka

10a6 xaace

2 yaca B HeJeJ10, 34 yueOHbIe Heaeau (68 yaca)

Koau4yecTBo yacoB

Ne aTa DJIEKTPOH.
ypoka Tema ypoxa Bcero| KouTtp. Hpaxr. | 35,1 CHMS HOII)’
padoThI padoThI
11 Urto n3ydaer kiaccudeckas Mexannka HetoToHa. OcHOBHBIE MOHATHS. MeXaHHUeCKOe JIBH- 1
bKeHHe, BUIBI IBIKEHUH, ero XxapakTepucThku. [lepemernienue.
2/2  |PaBHOMepHOe nBUkKeHUE Tell. CKOpOCTh. YpaBHEHHE paBHOMEPHOTO IBHYKEHHS 1
3/3  |CkopocCThb IIpH HEPAaBHOMEPHOM JIBHKCHHHU (MrHOBeHHas ). ClI0KEeHHE CKOPOCTEH. 1
4/4  |Yckopenue. EnuHUIIBI yCKOpEHUSI. 1
5/5 |KoutpoabHasi padora Nel «BXonqHoi KOHTPOJIb 3HAHUID 1 1
6/6 [1yTb, nepemelieHue npu HPﬂMOHHHCﬁHOM PaBHOYCKOPEHHOM JABMKEHUH. | 'paduku 1
PaBHOMEPHOTO MPSMOJIMHEHHOTO TBUYKECHUS.
7/7 |OcHOBHOE ypaBHEHHE MPSIMOIHHEHHOTO PABHOYCKOPEHHOTO ABUKCHHSI. 1
8/8 | IBmkeHHE Teja Mo ICHCTBUEM CHIIBI TSKECTH. 1
9/9 |[IBu>KeHHE TeIN MO OKPY>KHOCTH. 1
10/10 JladopaTtopHan padora Nel «M3yyeHue ABUKEHUSI TeJI O OKPYKHOCTH MO/ JIeiiCTBHEM 1 1
CHJIBI ».
11 |KoutpoabHasi padora Ne2 mo teme «KuHemaTuka» 1 1
12/1 |B3aumoneiictBue Ten B npupoae. Ssnenue unepuu. 1-if 3akon HetoToHa. MHepunanbsHbIe 1
CHCTEMBI OTCUeTa
13/2 |IloHsiTHe CHIIBI KaK MEpHI B3auMojeicTBus Ten .Bropoii 3akon HeloToHa 1
14/3 | Tperwuii 3akoH HeroToHa 1
15/4 |Ilpunanmn oTHOCUTENBHOCTH [ anmmes 1
16/5 |SIBmenue TsaroTeHus. ['paBuTaniioHHas cuia. 1
17/6 |3akoH BcemupHOTo TsATOTeHUA. [lepBas kocMuveckas ckopocTh. Bec Tema. HeBecomocTs 1
Meperpy3Ku
18/7 |3axon I'yka. Cuna TpeHus. 1
19/1 |Umnynsc. Umnysbe cuibl. 3aKOH COXpaHEHHsI UMITYJIbCca 1
20/2 |PeakTuBHOE IBHKEHUE 1




21/3 [Pabota cuibl. Mexanuveckas YHEpTrHs Tella: OTSHIMAIbHAS U KHHETHYEeCKas
22/4 |3aKkoH COXpaHEHWUsI U MIPEBPAILEHUS YHEPTUU B MEXAHUKE 1
23/5 |JlaGopaTopHnas padora Ne2 «U3yuyeHue 3aK0OHA COXPAHEHUsSI MEXaHMYECKOI JHePrum» 1
24/6 |Pemenne 3ama4 o Teme « Cuiibl B IpUpoie. 3aKOHBI COXPAHEHHS B MEXAHUKE» 1
25/7 |KontpoabHas pa6ora Ne3 «CuJjibl B npupojae. 3aKOHbI COXPAHEHHS B MEXaHHKE» 1
26/1 [Crpoenue BemiectBa. Mosekysna. OCHOBHBIE MOJOXKEHUS MOJIEKYISIPHO-KMHETHYECKO Teopun | 1
CTPOCHHUSI BEIIECTBA
27/2 | BpoyHOBCKOE IBUKEHUE 1
CuJibl B3aUMOJICHCTBHS MOJICKYIL.
28/3 |Macca MoseKyJI, KOTMYECTBO BEUIECTBA 1
29/4 |Crpoenne ra3000pa3HBIX, KAIKIX U TBEPABIX T 1
30/5 |KoutpouasHasi padora Ned «IlosryronoBas» 1
31/6 |VneanbHBIit ra3 B MOJICKYISIPHO-KMHETHYECKOI Teopun 1
32/7 |VneanbHBlit ra3 B MOJCKYISIPHO-KMHETUYECKOI Teopun 1
33/8 |Pemenue 3ana4 «OCHOBBI MOJNEKYISIPHO-KHHETHYECKOH TEOPUID 1
34/9 |Temmepatrypa 1 TEIIOBOE PABHOBECHE 1
35/10 |AbGconroTHas Temneparypa. Temiieparypa -Mepa cpeqHe KHHETHIECKOH SHEPTHH 1
36/11 |CtpoeHune ra3000pa3HbIX, )KUAKUX U TBEPABIX TEll 1
37/12 |OcHOBHBIE MaKpONapaMeTphI Ta3a. Y paBHEHNE COCTOSHUS UACABHOTO Ta3a 1
38/13 |["a30BBIE 3aKOHBI 1
39/14 |3aBUCHMOCTH JaBJICHUS HACBHIIIEHHOTO Mapa OT Temreparypsl. Kunenne 1
40/15 |J/IaGopaTopHas padoTa Ne 3 «OnbIT. npoBepka 3akoHa I'eii — JIroccaka» 1
41/16 |KontposabHasi padora Ne 5 «CBoiicTBa TBepAbIX TeJ, ;)KHIAKOCTEH U ra3oBy». 1
42/1 |BHyTpeHHSs SHEeprus u paboTa B TEPMOANHAMUKE 1
43/2 |KonwuuecTBO TETIIOTHI, YACIbHAS TEIIOEMKOCTh 1
44/3 |Pemenue 3aga4d mo reMe «KoJIm4uecTBO TEIUIOTED) 1
45/4 |TlepBbIit 3aK0OH TepMOTUHAMHUKH. HeoOpaTHMOCTE MPOIIECCOB B IPUPO/IC 1
46/5 |IlpuHIMT neiCTBUS TETUIOBOTO ABHUrartens. [[urarens BHyTpenHero cropanus. KI1J] 1
TCIIJIOBBIX ABHUIaTCIICHU
47/6 |KonTpoabHasi pa6ora Ne6 «OCHOBBI TEPMOTHHAMMKI 1
48/1 |Yto Takoe snekTpoanHamMuka. CTpoeHue aToMa. JJIeKTPOH 1
49/2 |3nexTtpuszanus Ten. JIBa poaa 3apaaoB. 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsa. 1
O0BbscHEHNE MpoLecca AIEKTPU3ALMH Tell
50/3 |3akon Kynona 1
51/4 |Onextpuueckoe none. HanpspkeHHOCTD 2nekTprudeckoro nois. [Ipunnun cynepnosuuuu 1




oJiei

52/5 |CuioBble JIMHAN AIEKTPUIECKOTO OIS 1
53/6 |IloreHmnan 3JIeKTPOCTATHIECKOTO OISl K PA3HOCTH MMOTEHITHAIIOB 1
54/7 |Konnencaropsl. HazHauenue, ycTpolcTBO U BUIBI 1
55/1 [Dnextpuueckuit Tok. Cria Toka 1
56/2 |YcnoBus, HEOOXOUMBIE IS CYLIECTBOBAHUS ANEKTPUIECKOTO TOKA 1
57/3 |3axoH OMa Jui yd4acTKa Lenu 1
58/4 |JlaGopaTopHas padora Ned4 «IlocsenoparejibHOE U Napajlie/ibHOE COeJHHEHHe 1
NPOBOTHHKOBY
59/5 |PaboTa U MOLTHOCTB 3JIEKTPUUECKOTO TOKA 1
60/6 |DnexTponBuxkymias cuia. 3akoH OMa /1Sl MOJHOM Lenu
61/7 |JIaGopatopnas padora NeS «U3mepenue DAC ¥ BHYTPeHHEro CONPOTHBJIEHUS 1
HCTOYHUKA TOKaY.
62/8 |KonTpoJsbHasi padoTa Ne7 «3aKOHBI IOCTOSIHHOIO TOKA) 1
63/9 [DnexTpuyeckas MPOBOJUMOCTh Pa3IMUHBIX BemlecTB. CBepXIPOBOANMOCTh 1
64/10 |OnexkTpuyeckuil TOK B MOIyNpoBoAHUKaX. [IpuMeHEeHHE TOTYTIPOBOIHUKOBBIX TPUOOPOB 1
65/11 |DNeKTpUYECKUi TOK B BaKyyMe. DIIEKTPOHHOIyYeBas TpyOKa 1
66/12 |DnexTpuueckuii TOK B razax. HecaMocCTOSTENbHBIN U CAMOCTOSITEIILHBIN Pa3ps/IbI 1
67/13 |KontpoabHasi padora Ne§ «Toropas» 1
68 |Pe3eps. 1 u. 1




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

duznka
11a kaacc

3 yaca B Hefe10, 34 yueOHbIe Heeu (102 yaca)

Ne HaumeHnoBanus pasiesioB U TeM Konunuecrso yacos
YpPOKa Hara JJ1eKTPOH.
Bcero Kontp. IIpakr. U3ydeHHUs aop
padoThl padoThl

1/1 CranmroHapHOE MarHUTHOE TIOJIE. 1

2/2 Cuna Ammepa. 1

3/3 Cuna Ammnepa. Pemenne 3amay. 1

4/4 MarHuTtHbI€ CBOMCTBA BEIIECTBA. 1

5/5 Cuna Jlopenua. 1

6/6 Cuna Jlopenma. Pemenue 3amau. 1

717 KonTpoabHas padora Nel «BXxogHol KOHTPOJIb 3HAHUII» 1 1

8/8 Maruutaoe nosne. Pemrenne 3amay. 1

9/9 O060061aro1Ie-MOBTOPUTENLHOE 3aHATHE 10 TeMe «MarHUTHOE MOJIe. 1

10/10 Pemenue 3agau 1

11/1 SIBneHue 31eKTpOMarHuTHON MHAYKIIMH 1

12/2 SIBneHune 3nekTpoMarHuTHON WHAYKIWH. Pemenue 3a1ad. 1

13/3 Hanpagnenune nanykuuonsoro toka. [Ipasumno Jlenna. 1

14/4 JlaboparopHas paGora Nel. «M3yueHue siBJIeHUS 3J1eKTPOMATHUTHOM 1 1
HHIYKITAI.

15/5 Hanpagnenune nanykumonsoro Toka. [Ipasuno Jlenna. Pemenue 3anau. 1

16/6 DneKTpoMarHuTHasl MHAyKus. Pemenue 3aqad. 1

1777 Kountpoabnas padora Ne2 «MarnutHoe moJie. DJ1eKTPOMArHUTHAS 1 1
HHIYKIAS.

18/1 CBoOomHBIE W BEIHYKICHHBIC MeEXaHWUYeCKHe KoieOaHus. MareMaTHaecKuii 1
MasITHUK.

19/2 JlaGopaTropHasi paGora Ne2. «OnpeaeseHue ycKOpeHUs: CBOOOIHOI0 NaJeHUs € 1 1
MOMOIIBI0 MASITHUKAY.




20/1 AHAJIOTHS MEXy MEXaHUIECKUMH M SJIEKTPOMArHUTHBIMU KOJICOAHUSMHU. 1
2172 Pemenue 3a7a4 Ha XapaKTEPUCTHKH JICKTPOMArHUTHBIX CBOOOTHBIX KOJICOAHHI. 1
22/3 IlepeMeHHBIN DIIEKTPUYECKUH TOK. 1
23/4 [TepemennsIii anexTpuueckuil Tok. Pemenne 3agay. 1
24/5 OnexkTpoMarHuTHbIE Kosebanus. Pemenue 3a1ad. 1
25/6 DNeKTpOMarHUTHEIC KoieOanus. Penrenue 3amay. 1
26/1 Tpancdopmaropsr. 1
2712 [IpousBoacTBO, NEpeaada U UCIOIb30BAaHUE IEKTPHUUECKON SHEPTHH. 1
28/1 Bonna. CoiicTBa BOJTH 1 OCHOBHBIE XapaKTEPUCTHKHU. 1
29/2 Bousna. CBoiicTBa BOJIH M OCHOBHBIE XapaKTepUCTHKY. PeleHue 3aaau. 1
30/1 OmnpiTe ['epria. 1
3172 Omertel ['epria. Pemenue 3amay. 1
32/3 N3o0perenue paguo A. C. IlonossiM. IIpuHIMIBEL painOCBS3H. 1
33/4 MexaHn4ecKHe 1 AJIeKTPOMarHUTHRIE BOJIHEL. Pemenue 3aqaq. 1
34/5 KonrpoabHas pa6ora Ne3. «DJIeKTPOMarHuTHbIE KOJI€0AHUS U BOJTHBD. 1
35/1 BBeneHue B ONTHKY. 1
36/2 OCHOBHBIE 3aKOHBI T€OMETPUUECKON ONTHUKH 1
37/3 OCHOBHBIE 3aKOHBI TEOMETPUUECKOH ONTHUKH. Pemenue 3amay. 1
38/4 JlabopaTropHasi paGora Ne3. «JkcnepuMeHTAJbLHOE U3MepeHHne oKa3aTeJist 1
NpeJIOMJIEHHSI CTEKJIAY.
39/5 JIun3bI. 1
40/6 ®dopMyIna TOHKOW JTMH3EI. 1
41/7 JladoparopHas pa6ora Ned. «JkcnepuMeHTAIbLHOE ONpejiesieHHe ONTHYeCcKOoi 1
CHJIBI M (POKYCHOTO PACCTOSIHUS COOMPAIONIEli JTUH3bIY.
42/8 Omntrdeckas cuia u (JOKYCHOE pacCTOsSTHHE cOOMparomieit TMH3bL. Pemmenne 3amay. 1
43/9 Hucnepcus cBera. 1
44/10 JlaboparopHasi padota NeS. «M3mMepeHue VIMHBI CBETOBOM BOJHBD). 1
45/11 WuTepdepennms BoiH. 1
46/12 Judpakins MexaHU4eCKHUX U CBETOBBIX BOJH. [lonsipusanus cBeTa 1
47/13 Pemenue 3amay mo BOJTHOBOH OITHKE 1
48/14 Kontpoabnas padora Ned «I'eomeTprueckasi ONTHKAY. 1
49/1 DneMeHTHI crielMaabHON Teopuu oTHOcUuTeNnbHOCTH. [locTynaTsl DiHIITEHA. 1
CrniefcTBUS U3 OCTYNIaTOB DWHINTEHHA.
50/2 Pemenue 3a1a4 1o pensTUBUCTKON MEXaHUKE. 1
51/3 DNeMEHTHI PENATUBUCTCKON JUHAMUKHU. Perenue 3aiay. 1




52/4 Macca u 3HEprust B ClielinaJIbHON TEOPUH OTHOCHUTEIIHBHOCTH. 1
53/1 O06o06maroriee-moBTOPUTEIHLHOE 3aHATHE M0 TeMe «DJIEMEHTHI CIICIIHATBHON 1
TEOPUU OTHOCUTEIILHOCTHUY.
54/2 Wanyaenne u cnektpsl. [llkana 31eKTpOMarHuTHBIX W3ITyYeHUH. 1
55/3 Wanyaenne u cnextpsl. Permenne 3amay. 1
56/4 Oboowarowee nosmoperue no meme « Cnekmpuvl U UsyueHuey. 1
571 3akoHbI poTorddekra. 1
58/2 3akonb! poTodddekra. Pemrenne 3amad. 1
59/3 ®oronsl. ['unoresa ge bpoins 1
60/4 [Ipumenenne poTorddekra Ha IpaKTHKE. 1
61/5 KBanTOBBIE CBOICTBA CBETA: CBETOBOE JIABJIEHNE, XUMUUYECKOE JIEHICTBHE CBETA. 1
CBeTOBBIC KBAHTEHI.
62/6 Konrpoabnas pa6ora Ned «dnementbl CTO n KBaHTOBOW QU3HKNY. 1
63/1 Ctpoenue atoma. OnbiTel Pesepdopaa. 1
64/2 KsanToBsie moctynatsl bopa. 1
65/3 KBanrtoBsie noctysnarsl bopa. Perienue 3amau. 1
66/4 Jlazepsr. 1
67/5 AromHas ¢usnka. Pemenue 3anay. 1
68/6 O060061aro11e-TOBTOPUTENILHOE 3aHATHE 10 TeMaM «CBeTOBbIE KBAaHTBI), K ATOMHAas 1
(uznkay,
69/7 Pemenue 3agau 1
70/1 DOKCNEPUMEHTAIbHBIE METO/IbI PETUCTPAIUH 3apSHKCHHBIX YaCTHII. 1
71/2 JlaboparopHasi paGota Ne6. «M3yueHHe TPeKoB 3apsizKeHHbIX YaCTHIL 110 1
roToBbIM (poTorpadgusim».
72/3 PagnoakTuBHOCTE. 1
73/4 PagnoaktuBHOCTE. Pemenne 3aau. 1
74/5 OHeprus CBs3M aTOMHBIX sIIIEp. 1
75/6 DHeprusi CBsI3M aTOMHBIX siyiep. Pemenue 3anaq. 1
76/7 IenHas siiepHas peakius. ATOMHAS JIEKTPOCTAHIIUS. 1
77/8 [Ipumenenne GU3UKH sapa HA MIPaKTHKE. bromormaeckoe neiicTBre
paINOaKTUBHEIX M3ITyUCHHUH.
78/9 OneMeHTapHbIe YaCTULLbI
79/10 KonTpoJibHas padora NeS. «<ATOM U aTOMHOE SAPO».
80/1 dusnueckas KapTHHA MUpa.
81/1 HebecHas cdepa. 3Be3gHOE HEOO.
82/2 3akonsl Keriepa.
83/3 Crpoennie CoTHEUHON CUCTEMBI




84/4 Cucrema 3emust — Jlyna

85/5 Oo6mue cenennst o ColHIlE, €ro HCTOYHUKHN
SHEPrHU M BHYTPEHHEE CTPOCHHE.

86/6 duznyeckas Mpupoaa 3Be3.

87/7 Hama ["anaktuka.

88/8 ITpoucxoxaeHue u 3Bosonus ranakTuk. KpacHoe cmeleHue.

89/9 Crtpoenne u sBomonys Beenennoit.

90/10 JKusHb u pasym Bo BeceneHHOH.

91/1 Kunemarnka. Kunematuka tBepmoro tena (IloBropenue).

92/2 JlMHaMMKa ¥ cuJibl B Ipupoje. 3aKOHbI COXpAaHEHUs B MEXaHUKE (IOBTOPEHHUE).

93/3 OcHOBBI MOJIEKYJIApHOH (U3NKU. B3anMHble peBpanieHns KUIKOCTEH U ra3oB.
Teepubie Tena (IToBTopeHme)

94/4 Tepmoaunamuka (IloBTopenue)

95/5 Onexkrpocratuka [locTosHHBIH nekTprueckmii TOK ([IoBropenne).

96/6 DeKTpUYeCKUH TOK B pa3lIMYHbIX Cpelax

9717 HTorosast KoHTponbHast paboTta Neb

98-102 | Peseps 5 u.




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

duszuka

116 xaace

2 yaca B HeJeJ10, 34 yueOHbIe Heaeau (68 yaca)

Kouau4yecTBO yacoB

Ne ara | DJIEKTPOH.
ypoka Tema ypoka Bcero| Komtp. | Hpaxr. | 35,1 CHUS HOII)’
pa6oThl | paGoThI
11 IlocTostHHBIE MAarHUTHI M UX B3auUMOZAeicTBHE. MarHUTHOE noJie. BEeKTop MarHUTHOM MHIYKITUH. 1
JIuHUM MarHUTHOM UHIYKIIUU
2 JeiicTBre MarHUTHOTO MOJISI HA IPOBOAHUK C TOKOM. MOJIyJTb BEKTOpa MarHUTHOW WHAYKIUH. 1
Cuna Amnepa. [Ipumenenue.
33 JeiicTBre MarHUTHOTO MOJISI HA ABHXKYIIYIOCS 3apsbkeHHYto yactuiyy. Cuna JlopeHna. 1
IIpumenenue.
4/4 | Pemenue 3ama4 Ha cuiiel Amnepa u JlopeHua. 1
5/5 | KourpoJabHasi padora Nel «Bxomnas». 1 1
6/6 | DOnexkrpomarHuTHas UHIYKLUS. [I0TOK BeKTOpa MarHUTHON MHIYKIHH. 1
717 OJIC uHIyKIMU. 3aKOH AJIEKTPOMArHuTHON MHAyKnu Dapaes 1
8/8 Pemenne 3ama4 Ha 3aKOH AIEKTPOMArHUTHON MHTYKIIAHA. 1
9/9 | JlaGopatopHas padora Nel «HcciieqoBaHue siBJIeHUs 3JIeKTPOMATHUTHOM MHIYKIIMI. 1 1
10/10 | NanyxTuBHOCTS. SIBnenne camonHaykuuu. J/IC caMonHIyKIInN. 1
11/11 | DHeprus MarHuTHOIO MO KaTYIIKHU C TOKOM. DJIEKTPOMarHuTHOE I0JIE. !
12/12 | KontposabHasi padora Ne2 « MaruuTHoe moJie. JJIeKTPOMATHUTHASI UHIYKI[HS» 1 1
13/1 | Cobonmuble Mexanmdeckue Kojebanuss. OCHOBHBIE XapaKTEPUCTHKH. [ apMOHUYECKHe 1
KosieOaHusl. YpaBHEHHE TApMOHUYECKHX KoJIeOaHui.
14/2 | TIpeepawmenue sueprun. Pesonanc. Penienne 3amau. 1
15/3 | JlaGopaTtopuas padora Ne2 «MccaenoBanue 3aBUCUMOCTH MEPHOIA MATBIX KOJIe0aHmit 1 1
rpy3a Ha HUTH OT JIJIMHBI HUTH U MAacCChl TPy3a»
16/4 | Onexrpudeckue xonedanms. KonebarenpHsiil KoHTYp. CBOOOIHBIE AIEKTPOMAarHUTHEIC KoneOanms | 1
B UJICANTFHOM KOJIC0ATEILHOM KOHTYpE. AHAJIOTHS MEKITY MEXaHUUSCKIMH H
AJICKTPOMArHUTHBIMHU KOJIEOaHUSIMU
17/5 | ®opmyna ToMmcoHa. 3aKOH COXPAHEHHSI SHEPIUH B HICATLHOM KOJIeOaTEIbHOM KOHTYPE 1




18/6

Karymka 1 KoHZieHcaTop B LIENIU IEPEMEHHOTO TOKa.

19/7 | IlpencraBneHue o 3aTyxaromux KojeOaHUIX. BeIHYXeHHbIE MEXaHUYECKHE KOJIeOaHNU . 1
Pe3onanc. BeIHyX/I€HHBIE JICKTPOMarHUTHBIC KOJICOaHNUS

20/8 | IlepemeHnHblit Tok. CHHYCOUANBHBIN IEPEMEHHbIH TOK. MOIIHOCTh IEPEMEHHOTO TOKA. 1
AMIUIMTYIHOE U JeHCTBYIONIee 3HAYeHNE CUIIbI TOKA M HAPSHKEHUS

21/9 | Tpancdopmatop. IIpon3BOACTBO, Mepeaada u MOTPEOICHHE ANEKTPUUSCKON SHEPTUH 1

22/10 | YcTpoHcTBO M MPAaKTUYECKOE MPUMEHEHUE IIEKTPUIECKOT0 3BOHKA, TeHEepaTopa NepeMEeHHOTO 1
TOKA, IMHUI dIIeKTponepeaay

23/11 | Dxonoruveckue pUcKH MpHU MPOU3BOACTBE AEKTporHepruu. KynbpTypa nucnons30BaHus 1
SJIEKTPOIHEPTHH B TOBCETHEBHOMN JKU3HU

24/12 | MexaHHYeCKHE BOJIHBI, ycIoBHA pacnpocTpaneHus. [lepuon. CkopocTh pacipocTpaHEHHUS U 1
JutrHa BosHEL. [lomepednsie v mpo10TIpHEIE BOJTHEI

25/13 | 3Byk. Ckopocts 3ByKa. ' poMKoCTh 3ByKa. Beicora ToHa. TeMOp 3ByKa 1

26/14 | DnekTpOMarHUTHBIE BOJIHBI, KX CBOMCTBA W CKOPOCTH. I1IKana 31eKTpOMarHUTHBIX BOJH 1

27/15 | TIpUHUMIEI pagdOCBS3H ¥ TEIEBUACHUS. Pa3BUTHE CPENCTB CBA3M. PaquonoKars 1

28/16 | KourtpoabHas padora Ne3 «Kosie6anust 1 BOJIHbD 1

29/1 | IlpsamosnHelHOE pacpOCTpaHEHUE CBETA B OAHOPOAHOM cpene. ToueuHblif HCTOYHUK cBeTa. JIyu | 1
CBETa

30/2 | Otpaxenne cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n306pakeHuil B TUIOCKOM 3epKajie 1

31/3 | Tlpenomnenue cera. [lomHoe BHyTpeHHEe oTpaskeHne. [IpenenpHbIi yroi MOTHOTO BHYTPEHHETO 1
OTpaKCHUSI.

32/4 Pemenue 3a1a4 Ha 3aKOHBI TEOMETPUYECKON ONTUKH. 1

33/5 | JlaGopaTtopHas paGora Ne3 «M3MepeHue mMoKa3arTelis MPEJIOMIICHHUS CTEKIA» 1

34/6 | Jluussel [loctpoeHne n3o0paxkeHuit B muH3e. @opMysia TOHKOM JIMH3BL. Y BETMYEHHE JTMH3bI 1

35/7 | JlaGopatopnas padora Ned «JkcnepuMeHTATbHOE ONpeieieHne ONTHYECKOi CHIIbI H 1
¢oKycHOro paccTostHus COOMPAIONIEH JUH3bD).

36/8 | Jucnepcus ceera. CiioxkHbIi coctaB 6enoro cBeta. Lget. JlemoncTpanus «HabmoneHne 1
TIICTIEPCUH CBETAY

37/9 | Hurepdepenms cera. Iudpakims ceera. JudpakMoHHas peIIETKa 1

38/10 | TlomepedHOCTH CBETOBBIX BOIH. [lomsipusanust cBeta 1

39/11 | Onrtuyeckue npubOPHI ¥ yCTPONCTBA U YCIOBHS UX 0€30MACHOTO MPUMEHEHUS 1

40/12 | T'paHuLBI IPUMEHUMOCTH KJIacCUYEeCKOM MexaHuKku. [locTynaThl crienuanbHON Teopuu 1
OTHOCHUTEJIBHOCTH

41/13 | OTHOCUTENBHOCTH OHOBPEMEHHOCTH. 3aME/IJICHIE BPEMEHH M COKPAIICHUE JTHHBI 1

42/14 | DHeprus U UMILYIbC PEISITUBUCTCKOM YacTULbl. CBsI3b MAacChl C SHEPIUEH U UMILYJIbCOM. DHeprus | 1

ITOKOsA




43/15

Konrtpoabnas padora Ne4 «Ontuka. OCHOBBI CIeNHAJBHOI TEOPUHM OTHOCHUTETbHOCTH

1

44/1 | ®orousl. ®opmysa [lnanka. DHEPrus U UMITYIIbC POTOHA 1

45/2 | OrkpsiTue u uccnenoBanue Gorodddexra. Onpitol A. I'. CTonerosa 1

46/3 | 3akonsl potodddekra. YpapHeHrue DiHIITEHHA 17151 poTodddekra. «KpacHas rpaHuIa 1
¢dhorodrdhdexra

47/4 | Hasnenne ceera. Onertel I1. H. JIeGenesa. XuMuueckoe AeicTBHE CBETA 1

48/5 | TexHWYeCKHE YCTPOMCTBA U MPaKTUIECKOE MPUMEHEHHUe: PoToameMeHT, (oToaaTImK, comHevHas | 1
Garapesi, CBETOAUO]

49/6 Pemrenue 3aga4 mo reMe «3JIEMEHTHI KBAHTOBOM OIITHKHY 1

50/7 | Mogems atoma Tomcona. OnbiThl Pezepdopna no paccestauro o-uactwil. [lnaneTapHas Moaeib 1
aToma

51/8 | Tlocrynarsr Bopa 1

52/9 | Wzmydenwue u moriomienne (pOTOHOB IPH MEPEXOIe aTOMa ¢ OJHOTO YPOBHS SHEPTUH HA IPYTOM. 1
Bunel ciektpoB

53/10 | BomnoBsle cBo¥icTBa yacTull. BonHs! e bpoiinst. KopmyckynsipHO-BOIHOBOI Tyann3M. 1
CIIOHTaHHOE M BEIHY)KICHHOE H3ITYICHHE

54/11 | OrtkpseiThe pagrnoakTUBHOCTH. OnbITH Pezepdopaa 1o onpeneneHuio coctaBa paanoakTHBHOTO 1
W3ITyYCHHUS

55/12 | JladopaTopHasi pa6ota Ne5. « U3yueHHe TPEKOB 3apsizKeHHbIX YACTHI N0 FOTOBBIM 1
dotorpapusam».

56/13 | OrtkpriTHE IpOTOHA U HEeHTpoHA. V30TomEl. ANb(a-pacnaj. DIeKTPOHHBIA U TO3UTPOHHEINA OeTa- 1
pacnan. ['amMa-usnyueHue

57/14 | DOHeprus cBA3M HYKJIOHOB B sfpe. SaepHble peakuuu. SnepHslil peakrop. IIpobaemsr, 1
MEPCIEKTUBBI, YKOJIOTHIECKUE ACTIEKTHI SIIEPHON SHEPTeTHKH

58/15 | OnemenTapHbIe yacTUIlBl. OTKPBITHE MO3UTPOHA. METOIBI HAOMIOACHUS U PETUCTPAIUN 1
aneMeHTapHbIX yactull. Kpymieiif cron «DyHnaMeHTalbHble B3auMoIeHCTBUS. ENMHCTBO
(hm3MIecKOr KapTHHBI MAPaY

59/16 |O6o0maromuit ypok o teme «KBaHnTtoBas ¢pusukay. Penienue 3ama4 1

60/17 |KourpoJibnas padora NeS «®u3zuka aToMa U aTOMHOTO SIIPa» 1

61/1 [Cucrema 3emns-Jlyna. ®uzndeckas npuposa miaHeT CONHEYHOH CUCTEMBI. 1

62/2 |[Connanie. OCHOBHBIC XapaKTEPUCTHKH 3BE3]T. 1

63/3 [DBomouus 3Be31: pOXKIEHHUE, )KU3Hb U cMepThb. Muteunslii [1yTh — Hamna ["anakTuka. 1

64/4 |Bcenennas. OCHOBBI COBPEMEHHOW KOCMOJIOTHH. 1

65/5 |AToroBasi KOHTpPoOJILHAs1 padoTa Ne6 1

66-68 (Pe3eps. 3 4. 3




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

e  Msakumes I'.5. ®uszuka: yue6. s 10 kn. obmeodpazosar. yupexaenuid/ I'.4.
Msxumes, b.b. byxosues, H.H. Corckuii: mox pen. H.A.IlapbentbeBoit. — 7-¢ uzm. -
M.: [Ipocsewmenue, 2020;

o Mskume [.4. ®dumsmka 11 xmacc: yueb. Jlns 10 k. obGmeoOpas3oBart.
yupexnenuit/ .5, Msaxumes, b.b. byxosues, H.H. Cortckmii: mnox pen.
H.A.IlapdentseBoii. — 7-¢ u3g. - M.: [Ipoceemenue, 2020;

o PrivkeBnu A.Il. ®msuka. 3agaunmk. 10-11 xir.: mocobme mms obmeoOpas3oBar.
yupexaennii /A.I1.PeiMkeBud. — 17-e uza. crepeorur. - M.: «Jlpoda»,2013;

e Tompndapd H.U. dwuszuka: 3amaunuk: 9-11 win.: VYued. mnocobue mis
obmeo0pazosar. yueb. 3apegaeHuit. — M.:Jlpoda, 1997;

e (CoOopHuk 3anau no ¢usuke: g 10-11 k. oOmeobpazoBt. yupexaenuit / Cocr.
I''H.Crenanosa. — 9-e uza. — M.: IIpocsemenue, 2003.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

o [IpumepHas nporpamma cpegHero (IoJHOro) oomero oopa3oBaHus no (Gpusnke
it ipouiIbHOTO ypoBHs (TIMChMO JlemapTaMeHTa rocyJlapCTBEHHON MOJUTUKU B
oOpa3zoBanun MuHuctepcTBa obpazoBanusi U Hayku Poccun ot 07.07.2005 Ne 03-
1263)

e VYuyeOnuk TuxommpoBa H.A., b.M. fBopckuii «®uzuka 11 kmacc: yueOHUK aiis
0011e00pa30BaTENbHBIX YUPEKIAEHUN: 0a30BbIi M NpOQUIBHBIA ypOBHU», M.:
«MneMo3uHa»

e PrivkeBuu A.Il. CoopHuk 3aaau o ¢pusuke Ay 8-10 Ki1accoB cpeaHei MKOJIbI. —
12-e u3n.- M.: «IIpocsemienune»

e Koutponeubie pabotsl o ¢usuke: 10-11 xin.: Ku. Jnsa yuurens / A.E.Mapom,
E.A .Mapon.- Ilporpamma no ¢usuke mias 10-11 kmaccoB o0meoOpa3oBaTeIbHBIX
yupexaeHuit (0a3oBbiii U npodunsHbIl  ypoBHH) (aBTOphl B.C.JlaHIONIEHKOB,
O.B.KopuryHoBa).

o VYuebnuk [.5. Maxumes, b.b. byxosnes, H.H. Corckuit «®uszuka 10 knacc:
y4eOHUK [UIsi 00I111e00pa3oBaTeNIbHbIX YyUpEeXKACHHUM: 0a30BbIi W MNPOQUIBHBIN
ypoBHI»,M.: «IIpocsemienne»

e 2-e u3n.- M.: «lIpocBenienue»



e JleMOHCTpallMOHHBIA OJKCHEpUMEHT Mo ¢Gu3uke B cpenHer mkoje. Y.1.
Mexanuka, MojeKyJsipHas (uU3MKa, OCHOBBI 3iekTpoauHamuku. Ilom pen. A.A.
[ToxpoBckoro. 1U3a 3-e.- M.: «IIpocBenienney

e Openuuk D.E. m ap. Meronuka npenojaBaHus (QU3MKUM B CpEIHEH IIKOJE:
Mexanuka: [Tocobue qs yuurens. 2-e uza.- M.: «IIpocsemenne»

o KupssaaoB A.Il., Kopmryno C.M. TepmoauHamuka u MoOJeKyJsipHas (usuka. -
M.: «IIpocsemieHue»

e [naszynoB A.T., Hypmunckuii U.U., [Iunckuii A.A. MeToauka npenoaaBaHus
bu3uKK B CcpelHEeW IIKoyie: JIEKTPOJMHAMHMKA HECTAllMOHAPHBIX  SBJICHUI.
KBanToBas ¢uzuka.: [locodue mist yuurens. 2-e u3n.- M.: «IIpocBemenue»

o @usuka. 9-11 knaccel: MpoeKTHas NEATENBHOCTH ydarmxcs/ aBT.-cocT. H.A.
JIpimapeBa. - Boarorpan: Yuurens

e Toprnosa JI.A. UnTerpupoBanusie ypoku ¢pusuku: 7-11 kmaccesl. — M.:BAKO

o Jlemuenko E.A. Hecranmaptusie ypoku ¢usuku. 7-11 kmaccel. - Bounrorpan:
VYuurens-ACT

e VYpoku Pu3NKU ¢ NPUMEHEHUEM HUHPOPMAIMOHHBIX TEXHOJOTUM. 7-11 Kiacchl.
Metoauueckoe mocodue ¢ MEKTPOHHBIM NpuiiokeHrueM / 3.B. AnekcanapoBa u ap. —
M.: «I'mo0yc»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

e  @Dusuka B MIKOJE. DIECKTPOHHBIE YPOKH U TECThI. J[BUKEHHUE U B3aHUMOJICHCTBUE
Tea. JIBHXKEHME U CUJIBI

e  dusuka B mKoje. DIEKTPOHHBIE YPOKU U TecThl. PaboTa. MoniHocTh. JHeprus.
I'paBuTanys. 3aKOH COXpAaHEHUS SHEPTUU.

e  ®dusuka B mKoJIe. DIEKTPOHHBIE YPOKH MU TECThl. MoOJEKyisipHas CTPYKTypa
Marepuu. BHyTpeHHss dHEprusl.

e duszuka B mKoJIe. OJEKTPOHHBIE YPOKHM M TECThL. OJIEKTPUYECKHE MOJIS.
MarsuTHsI€ OIS

e @uszuka B MIKOJIE. ODJEKTPOHHBIE YPOKH H TECTBl. OJIEKTPUYECKHM TOK.
ITonydenue u nepenayda dJIEKTPOIHEPTUU.

e  Vpoxu pusuku Kupuina u Medonus . 10,11 kmace

e  Vpoku PU3UKN C TPUMEHEHHUEM WH(OPMAITMOHHBIX TEXHOJOTUH. 7-11 Kiacchl.
MynbTUMEIUITHOE TIPUIIOKEHNUE K YPOKAM.

e  http: //class-fizika.narod.ru./prog.htm
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