MYHUIMITAJIBHOE BIOJ’KETHOE OBIIIEOBPA30OBATEJIbHOE YUYPEXK/JIEHUE
«TPEXIIPYJHEHCKAS IIKOJIA - THMHA3USI HUYMEHU KOHCTAHTHHA IMAUTPUEBNYA
YIIUHCKOI' O» CAM®EPOIOJbCKOI'O PAMOHA PECITYBJIMKHA KPBIM
(MBOY «TPEXIIPYTHEHCKAS HIKOJIA — THMHA3US M. K.JI. YHIHHCKOI'O»)

[TPUHATA YTBEPX/IEHA

pEelLIeHNEM TIe1arorHuecKkoro CoBeTa B coctase OOII COO

MBOY «TpexnpyaHeHckas mkoia-rumHazust  npukazom MBOY «TpexnpyaHeHckas
nm. K. 1. Yimmuckoro» mkoJia-ruMHazust um. K.J[. Ymumuackoro»
npotokoa Ne 11 ot 27.08.2026 Ne262 ot 27.08.2026

Moanucan: CacpoHosa Enena LWamunbesHa

DN: C=RU, S=Pecny6nuka Kpbim, L=ceno
a O H O B a Tpexnpya+oe, T=[upektop, O="MYHULIMMNAJIbHOE
BIOMKETHOE OBLLEOEPA3OBATENBHOE
YYPEXXOEHWE " TPEXNPYOHEHCKAA LKONA -
TMMHA3MA UMEHN KOHCTAHTUHA
J-I e H a OMUTPUEBUYA YLLMHCKOr O™

CUM®EPOrOJIbCKOro PAOHA PECMYBIUKA
KPbIM", CHUJIC=21297571677, N"HH=614339039265,
E=mon_safronova_2021@rambler.ru, G=EneHa

WamunbesHa, SN=CadpoHoBa, CN=CacpoHoBa
Enexa lWamunbesHa

OcHoBaHue: 5 NOATBEPXKAA0 3TOT AOKYMEHT CBOeM
YAOCTOBEPSIOLLEN NOANNCHI0
MecTononoxeHue: MecTo nognucaHms

a [ara: 2026-08-27 15:17:54
Foxit PhantomPDF Bepcus: 10.0.0

PABOYAS ITIPOTPAMMA
(ID 12084931)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

s ooygarommxest 10-11 kmaccoB

c. Tpexnpynunoe, 2026



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW W TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c yu€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernoJilaBaHusi ydyeOoHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepanuu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyUEHHs], a TAKKe
YUUTBIBAET HEOOXOJUMOCTh peah3alMi MEXIPEIMETHbIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YYE€OHBIMU IIpeIMEeTaMu. B Hell onpenesnstoTcs OCHOBHbBIE
LeNU U3ydeHus (U3UKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIe
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKM: JIMYHOCTHBIE, METANpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pU3uKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOro IMpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. [IkoapHBIN Kype GU3NKN — cHCTEeMOOOpa3yoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUI B c(pepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHH NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS NP BBIMOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca pusuku 111 ypoBHS CpeaHETO 0011ero 00pa3oBaHusI TOJI0KEH
pPAA UIEeH, KOTOPhIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 TOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BceX pas3zesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK K COBPEMEHHON (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (U3MKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (U3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX U TEXHOJOTMYECKUX MPUIOKEHUH HU3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIEM PallMOHATIBHOTO MPUPOIOIOIb30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX MIPEJICTABICHUSX O IPUPOJIE, PaHULIAX TPUMEHUMOCTH
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CHCTeMHO-AeSTENbHOCTHBIN TOJAX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alUM SKCIEPUMEHTAIBHON AESTETbHOCTH 00YyYarol[uXcs.
J;1st 6a30BOT0 YPOBHS Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke OObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe Ja0opaTOpHBIX padOT, MPOBOAMMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOrO IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalIeHus KabuHeta ¢usuku. [Ipu
3TOM oOecreuruBaeTcsl OBJaJeHUE OOYy4alolMMHUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUs, MCCIIEOBAaHUS 3aBUCUMOCTEH (PM3MYECKUX BEIUYUH U
MIOCTAaHOBKY OIBITOB IO MPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKUE yAEISIETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nueckol MOJENbl0, MO3BOJSIONIME MPUMEHSATH HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS U3
pa3HbIX pa3nenoB. /(s KayeCTBEHHBIX 3a/ad NPUOPUTETOM SIBIISIFOTCS 3a/laHUs Ha
OOBSICHEHHE NTPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOLIECCOB B OKPYXKArOIIeH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOM MOJEIM A CHUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepuaIbHO-TEXHUUECKOMY
o0ecrniedyeHno yueOHOTro mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
cpemHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKU WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe (pU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE I BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢du3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYI0BaHHUE.

JleMmoHCTpanoHHoe oOopyaoBaHue (opmupyercss B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICEHHbIX B IporpamMme M0 (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMUSI  M3y4aeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHUYECKUX MPAKTUYECKUX pPadoOT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMILUIEKTOB U 00ECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMILIEKTHI
7a00paTOPHOTO OOOPYJOBAHUS JIOJDKHBI OBITH IMOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUS] PU3UKHU B 0011eM 00pa30BaHUU SBIISIFOTCS:

o (dopMmupoBaHHE WHTEpeca M CTpEeMJICHHs OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUI O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

o (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yIbTaTa N3y4yeHHUsI OCHOB
CTpOCHHMSI MaTepHH U (yHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAaHUEM
bu3nyecKrX 3HAaHUM U HAYYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne ITUX Ielei 00ecreunBaeTCsl pelIeHHeM CIeIYIONINX 3a1ad B

npolecce U3ydeHus Kypca GU3NKH Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

e TMpUOOpPETEHNE CUCTEMBI 3HAHUH 00 00X (HU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHUKY, MOJICKYJSIpPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

e (dopMupoBaHHE YMEHHMH NPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBsiCHEeHHsI (PU3MYECKHX SBICHUH B TMPUPOJAE U N1 MPUHATHUSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3jdMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIINX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPHUHIUIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

e CO3/IaHME YCIIOBHMM JJI Pa3BUTHS YMEHHMI MPOEKTHO-NUCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yudenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEAHEr0 OOIIEro
oOpazoBanus otBojauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B He/IEIN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIIO).

[Ipennaraemplii B mporpamMMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
pOBEeNCHUs J1a0OpPaTOPHBIX PabOT M OMNBITOB C YYETOM HHIWMBHIYaIbHBIX
0COOEHHOCTEH 00yUarOIIUXCA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®usuka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KkciepuMeHTa U TEOPUH B IMPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM W MporieccoB. HayuHble THUIIOTE3BI.
du3nyecKue 3aKOHbl U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJioroBble W I1U(POBBIE HU3MEPUTEIBHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) M
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaibHOM TOYKU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO IMaICHUSI.

KpuonuHeitHoe nBrkeHue. J[BUKEeHNE MaTEpUAIBHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUUECKOE TMPUMEHEHUE: CIUI0METD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEayn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KECHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJI30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul

N3yueHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAECIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIECHHS MEXAY NYTSIMH, ITPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxeHUs Tena, OpOIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
NHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuil. Bropoii 3akon HeroTona aiist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 17151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, CKoabxeHus1, kauenusi). Cumna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUs U cuiia TpeHus mnokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CuJIbI OTHOCUTENIBHO OCH BpaueHus. llnedo cumibl. YcnoBus
paBHOBECHUS TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepLHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHUs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTepualibHOW TOYKM (Teja), CUCTEMbl MaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[TorennumanbHas DHEPTU. [TorenmanbHas DHEPIUs YIIPYro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CAJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, n1abopamophsle pabomuwl

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aHMMOJECUCTBUS 4YacTULl BemecTBa. MoOAEnu CTPOEHHsI Ta30B, KHUIKOCTEN U
TBEPABIX TET U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Monekys. KonnyecTso Bemecrsa. [locTositnHas ABoranpo.

TemnoBoe paBHOoBecue. Temmeparypa u €€ usmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEell KWHETUYECKOM SHEpruu TEIUIOBOrO JBMKeHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M30ompoliecchl B U€albHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHudeckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 110 MU PY3UHN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHS UICAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAaTE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsASI 3HEpPruss TEPMOJIMHAMHUYECKOU
CUCTEMBI U cTIoco0bI €€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOrO0  raza. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsl TeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHST  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. Kodap@uimeHT moie3Horo
nevictBus TerwtoBol mamwmHbl. [{ukn KapHo m ero ko3¢ ¢duuueHT MOoJIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PAOOTHI: BBLIET
npoOKu U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3mMeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OneIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHjeHcanus. Vcnapenue u kumnenue. AOCOIIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Matepuaibl. [lnaBienue u
KpucTayuM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEMI0BOTO OagaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX NapOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

Hab6nronenue HarpeBaHus U MIaBJIeHUS KPUCTAUIMUECKOTO BEIEeCTBA.

JlemoHCTpauus KpuCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepenre 0THOCUTETLHON BIIaXKHOCTH BO3AyXa.

Paznen 4. JiaekTpoguHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIeCcKuil 3aps. [[Ba Bu1a 3neKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U  TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHbli 3€KTPUUYECKU 3apsij.
OnekTpuueckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  IIpuHuumn



CYNEPHO3ULIUNA DHNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. PasHOCTh TOTEHIHAIOB.
[IpOBOAHUKN W [UAJIEKTPUKUA B DBJIEKTPOCTATUUECKOM ToJie. JluanmeKkTpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTb. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: HIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSAKEHHBIX TEL.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKeHHOT0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonl

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 11 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YIEIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OJHOM (3aMKHYTO#) 35iekTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNIPOTUBJICHUSI METAILJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKH. CobOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynpoBogHUKOB. CBOMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH JHO/I,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TabBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuraa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenue amexTpoimsza.

MesxknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (akT, runores3a, Qu3auueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napa6ona, runep0osia, ux rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABWIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayr, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJIUTUYECKAs  JUCCOLMALINS,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJALIWIHUKHA, HWCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JpPYIrHE), IBUTaTelb BHYTPEHHEIO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AIIEKTPOHArpEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTosiHHBIE MAarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. BekTtop MarauTHOM MHAYKUWHA. [I[puHIMN Cynepno3uiny MarHUTHBIX MOJIEN.
Jluvann MarHuTHOM WHAYyKUMU. KapTuHa NMHUNA MAarHUTHOM HWHIYKUIHUM TIOJS
MOCTOSTHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA € TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOTO TIOJISI JUIMHHOTO MPSIMOTO MPOBOJHMKA M 3aMKHYTOrO KOJIBLIEBOTO
MPOBOJIHHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaerncTBre mpoOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJieHUE. J[BHoKeHUEe 3apsiKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMAarHUTHOW MHAYKIMH. IIOTOK BekTOpa MarHUTHOM
MHAYKIUAHW. OJIEKTPOABIXKYINAS CWia HWHAYKUUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATEIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHAYKUHMH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOJBUTATENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1BYX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3zgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuoxa, wactora, amrmumtyna u (aza xoseOaHUI.
[IpyXVHHBIN MasTHUK. MaTremMaTH4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHne sHepruu Npyu rapMOHUYECKUX KOICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJE€OaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUsl MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyKI€HHbIE 3JIEKTPOMArHUTHBIE KOJIeOaHMUsI.

[lepemennpii TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpPsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HSHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE NPHUMEHEHHUE: SIICKTPUYECKHUU
3BOHOK, F€HEPATOP NEPEMEHHOTO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OO/IHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIWHEHHH PE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanye MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u nudpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IMYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanusa BektopoB E, B, V B anektpomarautHoin BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEJIOMIICHUE, MOsIpu3aIus, nudpakxius,
uHTepdepeHnus. CKOpoCcTh 37E€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHUEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIUIIMHE, paaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpaxkeHus: U NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pe30HAaHC.

HaGnrogenue cBsI3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTON KoJeOaHuH.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anus, nudpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacpoCTpaHEHUE CBETAa B
ogHopoaHouU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxkeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{Ber.

Cobuparomiye 1 paccerBaronye TuH3bl. ToHkas muH3a. DokycHoe paccTosiHUE
U omnTHYecKas cuia TOHKOW JuH3bl. [locTpoeHne n3o0pakeHuil B COOUpAIOIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOIEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(PEPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBuUe HaOMIOACHUS
[VIABHBIX ~MAaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
doToamnmapat, NPOEKIIMOHHBIN amnmapar, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJOMIICHUE CBETA.
OnTuyeckue mpruodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronenne natepdepeHIIM CBETA.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Toy4yenue cexkTpa ¢ mMOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue noyisipuzanuu CBETA.

Yuenuueckuii saxcnepumenm, nabopamopmsie pabomul

N3mepeHune nokazaresis NpesioMJIEHNs CTEKIA.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKu. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAICHUE
JUTVHBI.
OHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs3b MacCChl C SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u sHEPrUM GOTOHA C €r0 YACTOTOU. DHEPTHUs
U UMIyJbe (PoTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dbororddexra. YpaBHenue DiinHmreitHa s Gorodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHHYecKue YCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTYMK, COJIHEUHAasl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3ddeKT Ha YyCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMHETO (oToddhdeEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
IImanerapHas Mmogmenbs aroMma. llocrynatel bopa. M3nydyenue u morioumieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YpOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHo-BOIHOBOM
Jyalu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHuueckue YCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIEKTPaJbHBIM
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHeH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneneHnio coctaBa paJuoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydeHus.  BrusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnag. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SnepHbie cuibl. Jlepekt Macchl siapa.

Snepnbie peakunu. [lenenue u cuHTeE3 AI€EP.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO u3nueckoit KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINUX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

Pa3znea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHIMMOE
JIBHDKCHUE.

ConuHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JIsI 3BE3] TJIABHOW NOCJENOBATENbHOCTH. BHYTpeHHee cTpoeHune



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006a. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUH JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee MOBTOPEHUE

Ponpr ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
ACTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHpOBaHUY MPECTABICHUHN O (U3NUECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (akT, Trumore3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHHE.

Mamemamuxa: pelleHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJbHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUryp u 00bpéma Tel.

buonoeusa: »nextpuueckue SBICHUS B KUBOW MNpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KMBOW MPUPOJIE, NEUCTBUE
paanaluy Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAsT CTPYKTYypa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTNICCKON PEeIETKH, CIEKTPATbHBIA aHATIHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTpOIEpenad, IeHepaTop IEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajnap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-neub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
obOpa3zoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUIUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOro npenmera «Dusukay T0IKHbBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alMi OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON ESITENHbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKOM MO3ULIUKU O0YyYaIOIIEeTOCsl KaKk aKTUBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJICHICTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUNUCKOM IPaXKTaHCKON UIACHTUYHOCTH, TAaTPUOTU3MA,

[IEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYaIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyero pu3n4eckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEsSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA,;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENBCKYIO IEATENbHOCTh
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geicTBUs:
CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 33JaBaTh MapaMETPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaEMBbIX
bU3MYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIIEHUBATh PUCKH TOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBITIOHITH padOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIAJETh HAy4YHOW TEPMUHOJIOTUEH, KIIIOUEBBIMH MOHATHUSMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IE€Th HAaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOEKTHON AESTENbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7au (U3MYECKOTO COJCp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHUS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIIATh TNPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PelIeHUs], HAaXOAUTh apryMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPXKACHUM, 3aJaBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHWA MO (PU3UKE B MPAKTUIECKYI0 0O0IacTh
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX YUYEOHBIX NPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnpopmanmueii:

BJIa/IETh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PA3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ATUYECKHUX HOPM, HOPM HH(OPMAIIMOHHOM
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IUuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy IIpeICTaBICHUS U BU3yaJIU3alUu.

KoMMyHHKAaTHBHBbIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:
OCYILIECTBIISATh OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBL;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYINECTBA KOMAHJAHOW W WHAWBUIYTBHON
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh IICIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHW30BBIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
paclpenensaTh poid ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh PE3yJIbTaThI
COBMECTHOM paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAHBI B OOIITHIT
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTECPHUSIM;

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HWJEU C TIO3UIUA HOBH3HHI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTUBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATHUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIMICHUS PACUETHBIX U KauyeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM PabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JefaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B O0JaCTH
(bu3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIESTEIIbHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HABBIKAMM  TO3HABATEJbHOM  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BATh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pELIeHHS;



YMETh OIIEHUBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEHICHUS MO WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pEe3yIbTaTOB
NeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pPe3yIbTaTOB
NEeSATEeTLHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKH.

B mporiecce mocTmKeHUS THYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI 110
buszuke Ig  ypoOBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOyYarOIIMXCS
COBEPIIICHCTBYETCS AOMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afOIIHIA
c(hOpMHUPOBAHHOCTbD:

CaMOCO3HaHMsl, BKIIIOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh aIanTUPOBATBCA K
HYMOIIMOHAIEHBIM U3MEHEHHSIM U TPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiaacce nmpeaMeTHbie pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUYCUYHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKOW TEOPUM CTPOCHMS BEIECTBA U



AIEKTPOJUHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJINHEHHOE TBIKCHHE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKUIKOCTCH W TBEPABIX Tel,
U3MEeHeHHe Oo0bhEMa Tel MpPU HarpeBaHUU (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAUIM3alus, KHUIEHUE, BIAKHOCTDH
BO3lyXa, MOBBLIIICHUE ABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBsI3b MEKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIECCax, ICKTPHU3AIUsS Tel,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3Ys (U3UYECKUE BEIMYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKas DHEPTrus, MOTCHIMAIBbHAS YHEPTrHs, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh;, NPH ONHUCAHWW TIPABWIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICIT MCIOJBb3YEeMbIX BEJIMYMH, WX O0O3HAUCHUS M €IUHUIIBI,
HaXoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONKCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCIIONIB3Ysl (DM3UYECKHME BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi DHEPTHsl XaOTHYECKOTO JBIKCHUSI MOJICKYJI, CpEIHEKBaApaTUIHas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KOA((PUIIMEHT TMONE3HOTO JCUCTBHS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
o0O3HAaUeHUs W EAWHMIIBI, HAXOAuTh (GOPMYJbl, CBS3BIBAIONIME JTAHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMH BEJIUUMHAM;

OIMKCHIBATh U3YUYECHHBIE IICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BEITUUYMHBI: AICKTPHUCCKUIN 3apsi,
AIIEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TOJISI, MIOTEHIINAJ, Pa3HOCTh MOTCHIINAJIOB,;
IpU ONMHWCAHWM TIPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIb3YyEeMbIX
BEITMYMH, WX OOO3HAYCHMS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHUYNHAMH,

aHAM3UPOBaTh (PU3MYECKHUE TMPOIECChI U SBIICHUS, UCIONB3YsS (PU3HUSCKHE
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axkonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXPAaHEHUS WMITYJIbCa,
NPUHITUN CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIECTBAa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON SHEPTUU TEIIOBOTO ABUKEHUS MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pas3inyaTh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMITBI JEHCTBUS MAINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMHOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYUIIECTBJISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIONIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TaOIUIl U TPaUKOB, IETAaTh BEIBOBI 110 Pe3yIbTaTaM MCCIIECIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIepUMEHTa, Y4eOHO-HCCIEeNOBATENILCKOW U MPOEKTHOU
JESTEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THble 3aJaud C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHE 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOMN BEJINUNHBI;

pelaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYXICHHUW C OMOpOH Ha HM3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHe ABIICHUS,

UCIIOJIb30BaTh MIPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POpMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAUNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIIPHOM MHGOpPMALMK, MOJTYYEHHOH W3 Pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOTydaeMylo HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIT0JIb30BATh TEOPETUUECKHE 3HAHMS 110 (PU3HUKE B TTOBCEAHEBHOM KU3HU TS
oOecnieueHnss OE30MACHOCTH MPH OOpalieHUH ¢ NpuOOpaMh U TEXHUUYECKHUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOLIEH CPEAE;



paboTaTh B TIpYINNE C BBINOJHEHUEM PAa3JIMYHBIX COIMATIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, PAlUOHAIBHO PpACHpPEeIsITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMAaTPUBAEMOM TIPOOIIEMBI.

K koH1y o0yuenus B 11 kiacce npeMeTHbIE pe3yIbTaThl HA 06230BOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKUA M
TEXHOJIOTUW, B TMPAKTUYECKOU NEATEIBHOCTH JIOJAEH, LEIOCTHOCTh U EIUHCTBO
bu3MYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH PEHIeHUH (PU3MUECKuX
3a/1ay;

pacrio3HaBaTh (pU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPU3HMKH: 3JIEKTPUYECKAs. TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUWS, AEHCTBHE MArHUTHOTO TIOJSl Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHus U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPAXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alUs CBETa, JHUCIEpPCUsl CBETa,
dboTtoanekTpudecknii 3pdexT (hoTodrddhexT), cBeTOBOS AaBieHNE, BOSHUKHOBEHHE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJAd, €CTECTBEHHAass W HCKYCCTBEHHAas
PaIuO0aKTUBHOCTB;

ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTONB3YAd (U3UYECKUE BEITHMYMHBI:
IEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTHBHOCTb
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepHoJ U 4YacToTa
Koje0aHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSTHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (HU3UYECKUUN
CMBICII HCIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYEeHHs M EJAUHMIIbI, YKa3bIBaTh
(b OopMyIIBI, CBA3BIBAIOININE JAHHYIO (U3HUECKYIO BETUUYHHY C IPYTUMH BETMYUHAMY,

OMUCHIBATh H3YUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKue BEIMYMHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUO]T MOTYpacaga, SHEPTUS CBA3U



aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (HU3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OO0O3HAYCHHS M €IUHMIIbI, YKa3bIBaTh (HDOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BEIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBI

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBIICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTIO U NapaJlIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITeHa mia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTysaTel bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3iinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIUHA MarHUTHOIO MOJISl IPOBOIHUKA
C TOKOM, cuiibl Amrepa u cuibl Jlopenua;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUUA W
IIPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUM: MPU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUS, POBOJAUTH OMBIT U OPMYIHMPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIYy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYHMH B BUJE TaOJIUIL U TpadUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATaM MCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpya MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeOBATEIIbCKOW U MPOEKTHOU
JESITEIBHOCTH C KCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000Opy1I0BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIONB3YS (PU3HUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BEIOWPATh (PU3UYECKYIO MOJECINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOUMbIE NIl €€ pElIeHUs, MPOBOIUTH PAcu€Thl M OLIEHHWBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIUYUHBI;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, UHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHOM HWH(POPMALMH, IOJIYYEHHOW W3 pa3InYHBIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MAallMH, NOpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmieHuu ¢ OpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIsl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTb B TIpyHIe C BBINOJIHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO PpaCHpelesTh O0OS3aHHOCTU U
IUIAHUPOBATH JIESTENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pACCMATPUBAEMOM TTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/m Kourpoububie IIpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nka U METOJIbl HAYYHOT'O TIO3HAHUSA 2 https://m.edsoo.ru/U9A7W1KS5E
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edsoo.ru/BOC4C7J3K
2.2 Jnnamuka https://m.edsoo.ru/O8D5SO0P60O
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/N7L605UOR
Hroro no paszneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOIUHAMUKA
o i .
3.1 CHOBBL MOICKYJBPHO-KHHETHACCKOM 9 1 https://m.edsoo.ru/N5SO7Q8C1J
TEOPUH
3.2 OCHOBBI TEpPMOJIUHAMUKHU 10 1 https://m.edsoo.ru/Y3X3B8HIR
A .
3.3 FPETATHHIE COCTOTHIA BetmecTRa 5 https://m.edsoo.ru/HSYOY6UON
@da30BbIE IEPEXOABI
Hroro o pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DnexTpocTaThKa 10 1 1 https://m.edsoo.ru/L6V2T3W4D
I1 7 i .
4.2 OCTOSHIHBIH SICKTPHACCIH TOK 12 1 1 https://m.edsoo.ru/D1PODSNOV

Toku B pa3auyHbIX Cpenax



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N
https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V

Hroro no pasneny 22

PesepBHOE BpeMmsi 2 |  hitps://m.edso0.r/POC60SE6S

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 08 4 4



https://m.edsoo.ru/P0C6O5E6S

11 KJIACC

HaumeHoBaHue pa3/ieioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pazpnen 1. JIEKTPOAUHAMUKA
M .0
1.1 ATHITHOS HOIE. SCKIPOMATHITHAR 11 1 3 https://m.edsoo.ru/L8V7X2H6F
WHYKIIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4YecKUe U 3JIEKTPOMArHUTHBIE
2.1 9 1 https://m.edsoo.ru/POC100X 1V
KoJieOaHus
Mexanunue
2.2 CKHE H SNCKIPOMATHHTHEIC 5 1 https://m.edsoo.ru/O8F2M8K6Y
BOJIHBI
2.3 OnTuka 10 3 https://m.edsoo.ru/RSLISONSW
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHON TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CTICTTHATBHOM TEOPHH

3.1 4 1 https://m.edsoo.ru/Q3T7Z8R1R
OTHOCHUTEIBHOCTHA
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJ1eMEHTHI KBAHTOBOM OITHUKH 6 https://m.edso0.ru/P4G8V5U47Z
4.2 Ctpoenue aToma https://m.edsoo.ru/X1G1M9Q31
4.3 ATtomHOE 1pO 5 https://m.edsoo.ru/D8Y6OEST4W



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W

Hroro no pasneny

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

15

5.1 DNEeMEHTHI aCTPOHOMUU U acTpoPU3uKU 7 https://m.edsoo.ru/ W2W3W2Y5C
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o0maroiee MOBTOPECHHE 4 ‘ https://m.eds0o0.ru/G4V7A6T4L
Hroro no pazneny 4
PesepBHoe Bpems 3 ‘ https://m.edsoo.ru/A1Y 1X0T3P
OBILIEE KOJIMYECTBO YACOB I1O 63

[TPOT'PAMME



https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

®u3uka — Hayka O MpUpoE.
Hay‘-IHI)IG METOAbI ITO3HAHUA
OKPY’KaIoIEro Mupa

https://m.edsoo.ru/E217J5MO0Q

Poine 1 MecTo Gu3nku B
(hopMHUPOBaHUH COBPEMEHHOM
Hay4HOU KapTHUHBI MUDa, B
MPAKTUYECKOHN IeATEITLHOCTH
monen

https://m.edsoo.ru/M9G2U7G3Y

Mexaandeckoe JBIKCHHE.
OTHOCUTENBHOCTh
MEXaHHYECKOT'O JBUIKCHHS.
[Tepemenienue, CKOpOCTb,
YCKOpEHHE

https://m.edsoo.ru/P6K2M1J8Y

PaBHOMEpHOE IpsIMOJIMHEWHOE
JBUKECHHE

PaBHOyCKOpEeHHOE
MIPSIMOJIMHENHOE IBUKECHHE

https://m.edsoo.ru/T1K7L3W6W

https://m.edsoo.ru/P1K4R5T8E

CBo0OOIHOE TaJeHHE.
Yckopenue cBOOOTHOTO
ImagCHUuA

https://m.edsoo.ru/D8Y0Q3J8C



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C

KpuBosnHelHOE ABUXKEHUE.
JIBrb>keHUE MaTepUaIbHON TOUKHU
10 OKPY>KHOCTH

https://m.edsoo.ru/L200X7X5R

IIpuHLIUII OTHOCUTENIBHOCTH
lNanmnes. MaepuuanbHble
cucreMsl orcyera. [lepBbiii
3aKkoH HproToHa

https://m.edsoo.ru/E2T5A6R2R

Macca tena. Cuia. [lpunnun
cynepno3uiuu cuil. Bropoi
3akoH HprotoHa s
MAaTepHAIbHON TOUKHU

https://m.edsoo.ru/C6Y314T90

10

11

Tpetuii 3akon Herotona niis
MaTepHAIbHBIX TOYEK

3akoH BCCMUPHOI'O TATOTCHUA.

Cuna tsxectu. IlepBas
KOCMHUYeCKasi CKOPOCTb

https://m.edsoo.ru/F3L2E1IN8O

https://m.edsoo.ru/Y7V6A9I0U

12

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo0.ru/S107Y 6740

13

Cuna tpenus. Koadpduument
TpeHusi. Cuiia COpoTUBICHUS
MIPH JIBMKEHUH TEJa B )KUAKOCTH
WIIH Tra3e

https://m.edsoo.ru/O713Z705R

14

[TocTynarensHoe u
BpalaTebHOE JTBUKECHUE
aOCOJTIOTHO TBEPJIOTO TEA.
MowmeHT cuisbl. [lnedo cuiel.
VYcnoBus paBHOBecHs TBEPAOTO
Tena

https://m.edsoo.ru/F7P3NOX1K



https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R
https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K

15

16

17

18

19

NMnynbsc MmaTepuabHOM TOYKH,
CUCTEMBI MaTEpUAIIbHBIX TOYEK.
Nmnynbe cumbl. 3akoH 1
COXpaHEHUs UMITYJIbCa.

PeakTuBHOE nBUXKEHUE

PaGoTta u MOIITHOCTH CHITBL.
Kunernueckas sHeprus

MarepuaibHOI Touku. Teopema 1
00 U3MEHEHUU KHHETHYECKONH

SHEPTUHU

[TorenmanpHas 3HEPTHSL.
[loTeHuunanpHas SHEPTUs yupyro
ne(OpMUPOBAHHOM MPY>KUHBL. 1
[loTenuunanpHas sHEPrus TEna

BOJIM3U MTOBEPXHOCTH 3eMIIU

[TorenmanpHbIe U

HEMOTeHIMaIbHble CUIIbl. CBA3b

paboThl HEMOTEHIIUATBHBIX CUJTI C
W3MEHEHUEM MEXAHUYECKOU 1
SHEPTUU CUCTEMBI TeN. 3aKOH
COXPAHEHUS MEXAHUYECKOM

SHEpPruu

JlaGopatopHnas pabora
«HMccnenoBanue cBs3u pabOThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOM YHEPTHH Tella Ha
puMepe pacTsHKCHHS
PE3MHOBOTO KTyTa»

https://m.edsoo.ru/HSD7TOB4E

https://m.edsoo.ru/P1V3K5W1P

https://m.edsoo.ru/ W8 A7F7MS5D

https://m.edso00.ru/Z607T1YOW

https://m.edsoo.ru/USK5R2F8U



https://m.edsoo.ru/H5D7T0B4E
https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/U8K5R2F8U

20

KonrponsHas pabora o teme
«Kunematuka. JlnHamuka.
3aKOHBI COXpPaHEHUS B
MEXaHHUKE»

https://m.edsoo.ru/T7K9U6POU

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHoBckoe
neuxenue. Auddysus

https://m.edsoo.ru/W9YS8GO6N2B

22

Xapakrep JBUKEHUS U
B3aUMOJCUCTBUS YACTHI]
BelecTsa. Mozaenu cTpoeHus
ra3oB, JKUIKOCTEH U TBEPIBIX
Te

https://m.edsoo.ru/B9Z2W7H6V

23

Macca monekyn. Konuuecto
BenrecTna. IlocTosHnas
ABorazipo

https://m.edsoo.ru/X6P9D0O4R

24

25

26

27

TeruoBoe paBHOBeCHE.
Temneparypa u e€ uzamepeHue.
[Ikana remnepatyp Llenbcus

WUneanbusrii raz 8 MKT.
OcHoBHoe ypaBHenne MKT

AOcomtoTHas TemrepaTypa Kak
Mepa CpeIHEN KUHETUYECKOU
SHEPTUU JIBUKEHUS MOJIEKYIL.
YpaBHeHue Menzeneena-
Knaneiipona

3akon [lampTona. ['a3oBbIe
3aKOHBI

https://m.edsoo.ru/SOH7NOCI9G

https://m.edsoo.ru/P8Z7G8W 1B

https://m.edsoo.ru/T1D8S610W

https://m.edsoo.ru/O2B9U2D3K



https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W
https://m.edsoo.ru/O2B9U2D3K

28

Jlaboparopnas pabota
«MccnenoBanue 3aBUCHMOCTH
MEKIy MapaMeTpaMu COCTOSIHUS
Pa3peKEHHOTO ra3a»

https://m.edsoo.ru/I2K2B2K9B

29

N3omporieccs! B U€albHOM Iase
U UX Tpaduueckoe
Ipe/CTaBICHNE

https://m.edsoo.ru/K6V3INSR4H

30

Buyrtpennss sHeprus
TEPMOJIMHAMHYECKOI CUCTEMBI U
CTIIOCOOBI €€ N3MEHEHHUS.
KomnmgecTBo TermioTel u paboTa.
BHyTpenHsist sHeprus
OJTHOATOMHOTO UJCaJIbHOTO ra3a

https://m.edsoo.ru/V7F1C7N47Z

31

32

33

34

Buns! Tenionepenaun

VY aennHas TEII0EMKOCTh
BemecTBa. KomuecTBO TEIUIOTEI
IIpY TeIUIoNepeaaye.
AnmabaTHBIN mpoIecc

[IepBblii 3aKOH TEPMOAUHAMUKHU
U €r0 IPUMEHEHUE K
n3omnpoleccam

HeoOpatumocTs nporieccoB B
npupoze. Bropoit 3akoH
TEPMOANHAMUKHI

https://m.edsoo.ru/X3N2UOB8H

https://m.edsoo.ru/B6M9Z6E6Z

https://m.edsoo.ru/C2WOB8N9B

https://m.edsoo.ru/Y2I9P2D8R

35

[Tpunmun nevictBus u KI1/]
TEIIOBOM MAIINHEI

https://m.edsoo.ru/M5V2V8Q3K

36

ukn Kapno u ero KIT{

https://m.edsoo.ru/POBSH2R70



https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O

37

DKosornyeckue mpoodIeMbl
TETUIOPHEPTEeTUKU

https://m.edsoo.ru/M9L.9K2T2D

38

39

40

O6o0maromuii ypox
«MonexynspHas pu3uKa.
OCHOBBI TEPMOIUHAMUKI

KontpossHas paboTa o teme
«MomnekynspHas ¢usuka.
OCHOBBI TEPMOIUHAMUKH

[TapoobpazoBanue u
KoHJeHcanus. Vicnapenue u
KHUIICHUE

https://m.edsoo.ru/J3POM3M8U

https://m.edsoo.ru/TSD8B2H8P

https://m.edsoo.ru/L6P7VOV5K

41

AOcooTHAs ¥ OTHOCHTENbHAS
BIIQ)KHOCTB BO3YyXa.
Hacepiiennelii nmap

https://m.edsoo.ru/O0Z1Y4T7V

42

TBépaoe Teno.
Kpucrannnaeckue u amopdusie
Tena. AHU30TPOIHS CBOMCTB
Kpuctaios. XKuakne
kpuctayiasl. CoBpeMEHHbIE
Marepuabl

https://m.edsoo.ru/Y 110X402N

43

[InaBneHue n KpUCTATUIU3ALIMSL.
VY enpHas TeniaoTa miaBJICHUs.
Cybnumarus

https://m.edsoo.ru/I2D111B7Z

44

45

VYpaBHeHHE TEIIOBOTO OaaHca
DnekTpu3anus Teul.
Dnektpuueckuii 3apsia. [[Ba
BH/JIA AIIEKTPUUYECKUX 3aPsI0B

https://m.edsoo.ru/Z1E3H5NI9R

https://m.edsoo.ru/F6O5V4GT7T



https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V
https://m.edsoo.ru/Y1I0X4O2N
https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T

46

[IpoBOHUKHU, TUBTIEKTPUKHU U
MOJYMPOBOIHUKH. 3aKOH
COXpAHEHUS JICKTPUYECKOTO
3apsiga

https://m.edsoo.ru/Y3C60902E

47

B3aumozeicTeue 3aps10B.
3akon Kynona. Toueunsblit
JIEKTPUUYECKUI 3apsiz

https://m.edsoo.ru/C7L3D2A3E

48

HanpsixénnocTth
JIEKTpUYECKOro nois. [Ipunnun
CYIIEPIIO3HUIINY JIEKTPUYECKHUX
nosiel. JInHny HanpsKEHHOCTH

https://m.edsoo.ru/L6H5X6VOF

49

50

51

PabGoTa cui
3JIEKTPOCTATHYECKOTO TOJISI.
Ilorennman. PazHoctn
IMOTEHIINAIOB

[TpoBOAHMKY U TUANIEKTPUKH B
3IEKTPOCTATUUECKOM I10JIE.
JusnexTpudeckas
MIPOHUIIAEMOCTh

OnexrpoémkocTs. Konnencarop

https://m.edsoo.ru/Y3S7V90O5E

https://m.edsoo.ru/V6B9B9C2F

https://m.edso0o.ru/T9S4S0D9Z

52

DNEeKTPOEMKOCTD TIIIOCKOTO
KOHJIEHCATOpa. DHEPTUS
3apsHKEHHOTO KOHACHCATOpa

https://m.edsoo.ru/U1P2A6M4T

53

JlabopartopHnast pabota
"U3mepenue aneKTpoEMKOCTH
KoHAeHcaTopa"

https://m.edsoo.ru/USASVSTON

54

[IpunIMn nercTBus u
MIPUMEHEHNUE KOHEHCATOPOB,

https://m.edsoo.ru/Q4G7F3C8X



https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F
https://m.edsoo.ru/T9S4S0D9Z
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/Q4G7F3C8X

KOIMPOBAJIBHOTO amnmnapara,
CTpYHHOIO MpUHTEpA.
DneKTpocTaTHUecKas 3alluTa.
3azemIleHHe AIIEKTPOIpUOOPOB

55

DNEeKTPUUECKUN TOK, YCIOBUS
€ro CyIleCTBOBaHUSI.
IToctosunbIl TOK. CHia ToKa.
Hanpspkenne. ConpoTuBICHHE.
3akoH OMa 1l yyacTKa Lenu

https://m.edsoo.ru/R1D0X4D2D

56

57

ITocnemoBarenpHOE,
napajuiesIbHOE, CMEIIAHHOE
COCJIMHEHUE MPOBOIHUKOB.
JlaGoparopHnas pabota
«3yueHne cMenaHHOTo
COEJTUHEHUS PE3UCTOPOB

PaGora 1 MomHoCTh

AIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

0.5

https://m.edsoo.ru/E6EM2W7W7S

https://m.edsoo.ru/FOP117R3B

58

59

3axon OMa 171 OJIHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
nenu. KopoTkoe 3aMbIkaHue.
JlaGopatopHnas pabora
«U3mepenne 3/1C ncrtounuka
TOKa U €ro BHYTPEHHETO
COIIPOTHBIICHUS»

Pesepsnblii ypok. KonTponsHas

pabota mo Teme
"DnexTpoauHamMuka’ /

0.5

https://m.edsoo.ru/A3WIHOE7R

https://m.edsoo.ru/COP3M7K 1P



https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B
https://m.edsoo.ru/A3W9H0E7R
https://m.edsoo.ru/C0P3M7K1P

Bcepoccuiickas npoBepodHas
paborta

60

O6o0maromuii ypox
«QNEKTPOANHAMUKAY /
Bcepocculickas npoBepodHas
paborta

https://m.edsoo.ru/C1I0M2I3L

61

DJeKTpOHHAs MPOBOAUMOCTh
TBEPABIX METAJLIIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXIpOBOIMMOCTh

https://m.edsoo.ru/H7X1W5B7N

62

63

64

65

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TomynpoBOIHUKH, X
COOCTBEHHAs U IpUMECHasI

nposoaumocTs. CBoiicTBa p—n-
nepexozna. [lomynpoBogHUKOBEIE

PUOOPHI

DNEeKTPUUECKUN TOK B
pacTBopax U pacriaBax
ANEKTPOJIUTOB.
DNEeKTpOIUTHYECKAs
JUCCOTTHAITUS. DIEKTPOJIA3

DNEeKTPUUECKU TOK B Ta3ax.
CaMoCTOSTENIBLHBIN U
HECaMOCTOSITENIbHBIN pa3psi.
Momnuawus. I1na3zma

https://m.edsoo.ru/M7X2N2F9U

https://m.edsoo.ru/N7T4N7L6C

https://m.edsoo.ru/Z4G7R716D

https://m.edsoo.ru/Z8P8F7F4P

66

DneKkTpudecKue npudopsl U
YCTPOICTBA U MX MPAKTUIECKOE

https://m.edsoo.ru/N9H2I3R 1S



https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/H7X1W5B7N
https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C
https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/N9H2I3R1S

npuMmeHenue. [IpaBunia TeXHUKH
0€e30I1aCHOCTH

KonrponsHas pabora o reme
«Qnekrpocraruka. [locrosHHbIN

67 . 1 https://m.edsoo.ru/Q3H4L9K6L
3JIEKTPUYECKUN TOK. TOKH B
Pa3IMYHBIX CpeIax»
PesepBHblitl ypok. O60061maromuii
68 1 https://m.edsoo.ru/C3X1NON1U
ypok 1o reMaM 10 knacca
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/C3X1N0N1U

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Kourpoubnbie IIpakTHyeckue

U3y4eHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE pecypchl

ITocTossHHBIC MATHUTHI M X
B3aUMOJICHCTBHE. MarautHoe
nosie. BekTop MarHuTHOM
WHAYKIUU. JIMHUY MarHUTHOM

WUHIYKIHH

https://m.edsoo.ru/HOU4E7X4E

MarauTHO€E 1oJIe MPOBOJIHHUKA C
TokoM. OmnbIT DpcTeaa.
B3aumozeiicTBre TPOBOIHUKOB
C TOKOM

https://m.edsoo.ru/V1Z3R3J2]

JlabopaTopHas pabota
«HSy‘IGHHG MAarHuTHOTO I10JIA
KaTyliKu C TOKOM)»

JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmmiepa. JlaboparopHas pabora
«HccnenoBanne nelCTBAS
MTOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOM)

JleficTBe MarHUTHOTO MOJIS Ha

JBHKYITYIOCS 3apsKESHHYIO
yactuiy. Cuna JlopeHua.
Pa6ota cunel Jlopeniia

https://m.edsoo.ru/HSC7R2HSW

https://m.edsoo.ru/EOLOJ1L8U

https://m.edsoo.ru/TSH1A1ATM



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M

DneKTpoOMarHuTHast UHIYKITHSI.
[ToTrok BekTOpa MarHUTHOM
unaykiuu. 2J1C nHaykuu.
3aKOH 3JIEKTPOMarHuTHOM
unaykiuu dapanes
Jlaboparopnas pabota
«HccnenoBanue sBICHUS
ANEKTPOMArHUTHOM UHYKITHI)

https://m.edsoo.ru/T1TSAODIN

https://m.edsoo.ru/IIM7Q5N2H

NunykTUBHOCTB. SIBICHUE
camounaykiuu. 3JC
CaMOUHIYKIMH. DHEPrust
MAarHUTHOTO TOJI KaTyLIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

https://m.edsoo.ru/LE8WSI1J1Y

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHUE: ITOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMarHMTHI,
JJIEKTPOJABUIATEIb, YCKOPUTEIIN
3JIEMEHTAPHBIX YACTHII,
MHIYKIMOHHAs [1€4Yb

https://m.edsoo.ru/U2F2B202R

10

O6o0maromuii ypok
«MarautHoe moiJe.
DneKTpOMarHuTHast MHIYKIUS»

https://m.edsoo.ru/I0OBOD4U 1D

11

12

KonTponbhas pabota no teme
«MarHuTtHOe 1oJIe.
BJ'IGKTPOMaFHI/ITHaSI UHAYKOUS»

CBO6OI[HLIC MEXaHHUYCCKHEC

KoJjiebanus. ['apMoHnyeckue
KoJieOaHus. YpaBHEHUE

https://m.edsoo.ru/Q9HSNIOV6ET

https://m.edsoo0.ru/N2A1AST60



https://m.edsoo.ru/T1T5A0D9N
https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O

TapMOHHYECKHUX KOJIeOaHUH.
[MpeBparieHue sHEPriuu

13

Jlaboparopuas pabota

«MccnenoBanne 3aBUCUMOCTH

MepPHOJIa MaJIBIX KOJICOaHHIA 1
rpys3a Ha HUTU OT AJIMHBI HUTHU U

MaccChl Ipy3a»

https://m.edsoo.ru/K107Y3K9U

14

15

KonebarenbHblil KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
KoJe0aHus B UA€AIbHOM
K0J1e0aTeIbHOM KOHTYpE.
AHanorust Mexuy
MEXaHUYECKUMU U
3JIEKTPOMarHUTHBIMU
KoJe0aHusIMHU

®opmyna Tomcona. 3akoH
COXPaHEHUS YHEPTUU B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

https://m.edsoo.ru/VOJ3T1W9H

https://m.edsoo.ru/HI V3C8NSE

16

[IpeacraBnenue o 3aTyxaromux
KoseOaHusx. BolHyKIeHHbIE
MeXaHU4ecKue KojeOaHusl. 1
Pe3onanc. Beinyx1eHHBIE
3JIEKTPOMArHUTHBIE KOJeOaHHsI

https://m.edsoo.ru/F1Z4T17Z8V

17

[IepemeHHBIN TOK.
CunyconIaJIbHBIN IEPEMEHHBIN
TOK. MOIIHOCTh NIEPEMEHHOTO
TOKa. AMIUIUTYTHOE U

https://m.edsoo.ru/C2I5VSL6F



https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V
https://m.edsoo.ru/C2I5V5L6F

JEACTBYIOLIEE 3HAYEHNUE CHUIIBI
TOKa U HaNpsHKEHUS

18

Tpauchopmarop.
[IpousBoacTBo, nepenaya u
noTpe0IeHne IEKTPUIECKO
SHEPTUH

https://m.edsoo.ru/P8STIP3F5I

19

VY CTpoiCTBO U MPAKTUUECKOE
MIPUMEHEHHUE JICKTPUUECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKA, JINHUI
JJEKTpoIepesad

https://m.edsoo.ru/J3L8B2K 1M

20

DKOJIOTUYECKUE PUCKHU TIPH
MPOU3BOACTBE AJIEKTPOIHEPTUH.
Kynbrypa ncnosnp3zoBanus
3JIEKTPOSHEPIUU B
MOBCEIHEBHON XKU3HU

https://m.edsoo0.ru/Z8K8O3H5K

21

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKOpOCTh pacpoCTpaHEHUS U
JUTMHA BOJIHBL. [lonepeunbie u
MIPOJIOJTHHBIC BOJTHBI

https://m.edsoo.ru/Q1U3Z7T0S

22

23

3Byk. CKOpOCTbH 3BYKa.

I'poMkocTh 3ByKa. BeicoTa TOHA.

TemOp 3ByKa
ONEKTPOMarHUTHbIE BOJIHBI, UX
cBOMCTBa U cKOpocTh. [IIkana
JNEKTPOMAarHUTHBIX BOJIH

https://m.edsoo.ru/E3S3D6L6J

https://m.edsoo.ru/S3VOL6F1G



https://m.edsoo.ru/P8T9P3F5I
https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S
https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G

24

[IpuHuUnIBl paTUoOCBsI3U U
TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokamus

https://m.edsoo.ru/O6J11L.77Z87Z

25

26

27

28

29

KonrtponsHas pabora
«Kosnebanus 1 BOIHBI»

[Ipsimonuneiinoe
pacnpocTpaHEHUE CBETA B
oHOpoaHOM cpene. ToueuHbli
HUCTOYHHUK cBeTa. JIyu cBera

OrtpaxeHue cBera. 3aKOHbI
otpaxkeHus cBera. [loctpoeHue
M300pakKeHUH B TUIOCKOM
3epKaie

IIpenomiienue ceera. IlonHoe
BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIi yro MoaIHoro
BHYTPEHHETO OTPaKEHHUS
JlaGopatopHnas pabora

«I/ISMepeHI/Ie IoKa3aTeia
MPECIOMJIICHUS CTCKIIA»

https://m.edsoo.ru/B5SW77Z4K9G

https://m.edsoo.ru/Z7WS5T8A7B

https://m.edsoo.ru/VSF9T1B2S

https://m.edsoo.ru/R7B9T3Q3U

https://m.edsoo.ru/A4AMI9R4A8Y

30

JInn3ssl. [locTpoenue
M300paXkeHi B JIMH3E.
dopmyJia TOHKOHN JIUH3BL.
VYBenuueHue JIMH3bI

https://m.edsoo.ru/F7Y9J1Q0T

31

JlabopartopHnast pabota
«MccnenoBanne CBOMCTB
M300pakKeHUH B JIMH3AX)

https://m.edsoo.ru/B2L4Q4U8J



https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B
https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J

32

33

Hucnepcus cBera. CroxxHbIN
cocraB Oenoro cBera. L[Ber.
JlaGopaTopHas paboTta
«HabmoneHne nucnepcuu
CBETa»

Wutepdepennus ceera.
Judpakuus cBeTa.
JudpakuronHas pemeTka

https://m.edsoo.ru/X4W6F1E4N

https://m.edsoo.ru/R1C4V3BOE

34

35

36

37

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonspusanus ceera

Onruueckue npudops! 1
YCTPOICTBA U YCIOBHS X
0€30MacHOTO MPUMEHEHUS

['panuibl TpUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[Tocrynatel cnennanbHOM
TEOPUU OTHOCUTEIIBHOCTU

OTHOCUTENBHOCTH
OITHOBPEMCHHOCTH. BaMeJIJ'IeHI/Ie
BPEMCHHU U COKpPAIICHUC NJIMHBI

https://m.edsoo.ru/S2Q5G8P1U

https://m.edsoo0.ru/Q1Q1L0OB4N

https://m.edsoo.ru/C7L8VOE2H

https://m.edsoo.ru/W8ROE3X8Y

38

OHeprusi ¥ UMITyJIbC
PENATUBUCTCKOMN YaCTHULIBI.
CBs13b Macchl € HEpTUen u
HMITYJICOM. DHEPIHsl MOKOs

https://m.edsoo.ru/V3K7A4NSI

39

Kontponbnas padota «Onrtuka.
OCHOBBI CTICTIHATBHOM TEOPHH
OTHOCHTEIIEHOCTH

https://m.edsoo.ru/N2A2H6D3B



https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E
https://m.edsoo.ru/S2Q5G8P1U
https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B

40

®otonsl. ®opmyia [1nanka.
DOHeprust 1 UMILyJIbC POTOHA

https://m.edsoo.ru/L3FOP3L.4T

41

42

43

44

OTKpbITHE U HCCIIEI0BAHUE
dororddekra. OnwiTe A. T
CroneroBa

3akonbl GpoTorddexra.
YpaBHeHue DUHIIITEeHA 115
dororddekra. «KpacHas
rpanuna» Gotorddexra

Jasnenue cBera. Onbithl [1. H.
JleOeneBa. Xumudeckoe
IIEUCTBUE CBETA

TexHuueckue ycTpoucTsa u
IIPaKTU4YECKOE NPUMEHEHUE:!
(dboTorIeMEeHT, POTOAATUHK,
COJIHEYHas Oatapes, CBETOAHOA

https://m.edsoo.ru/C9AST9Q2D

https://m.edsoo.ru/G7KO0G7WOP

https://m.edsoo.ru/P3W4S67Z27

https://m.edsoo.ru/JSSODSE3E

45

Perenue 3agay mo teme
«IIEMEHTHI KBAHTOBOU OITHKW)

https://m.edsoo.ru/M7V6N4H1X

46

Monens aroma Tomcona.
OmnsiTel Pesepdopaa mo
paccestHUIO (-YacTHII.
[Inanerapnas mozens aToma

https://m.edsoo.ru/YSU3F2127

47

48

IToctynatel bopa

N3nydenue u norioumeHue
(OTOHOB MpH TIEPEXOJIe aToMa C
OJIHOT'O YPOBHS DHEPI'UU Ha
Ipyro. Buasl criekTpos

https://m.edsoo.ru/V7DS8E5G6V

https://m.edsoo.ru/M6X20Q2M5Q



https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z
https://m.edsoo.ru/J5S0D8E3E
https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q

49

50

BoaHOBEIE CBOMCTBA YaCTHII.
Bounbl ne bpoiins.
KopnyckyinsipHO-BOJIHOBOM
nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHUE

OTKpbITHE PaUOAKTUBHOCTH.
Omnsitel Pesepdopaa mo
ONPEJIETICHUIO COCTaBa
PaaNOAKTUBHOIO U3ITYyYEHUS

https://m.edsoo.ru/KS8ESH2V2F

https://m.edsoo.ru/A919Q7YON

51

CoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. BnusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

https://m.edsoo.ru/T1X9A4Y1G

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIA U TO3UTPOHHBIN
Oera-pacnaj. ['aMMa-u3nyueHue

https://m.edsoo.ru/FSC1P8E3F

53

DHeprust CBSA3HM HYKIIOHOB B
sanpe. SlnepHsle peakuuu.
SAnepusiii peaktop. [IpoGiemsl,
MEPCIEKTUBBI, SKOJIOTHYECKHE
aCIIeKThI JIEPHOM YHEPreTUKU

https://m.edsoo.ru/L2G5VI9DIL

54

DJIeMEHTapHbIE YaCTHUIIBI.
OTkpbITHE TO3UTPOHA. MeTobI
HaOJI0/IEHUS U pEerHCTpaluu
AJIEMEHTaPHBIX YaCTHII.
Kpyrastii cton
«DyHIaMeHTaIbHBIC

https://m.edsoo.ru/X6R3T3S3S



https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G
https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/X6R3T3S3S

B3auMoiericTBUs. EQUHCTBO
(hbU3UIECKOI KapTUHBI MUPa»

55

DTarnbl pa3BUTHS ACTPOHOMHUH.
[Ipuxknagnoe u
MHUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. Bup 3BE31HOTO
Heba. Co3Be3us, sspKue 3BE3bI,
IUTAHETHI, UX BUAUMOE
neukeHue. CoaHevyHas cuctema

https://m.edsoo.ru/O301U3H1P

56

Comnaue. ConHeunast
aKTUBHOCTbh. VICTOUHUK SHEpTUH
CoiHLa u 3BE3]

https://m.edsoo.ru/X7ME8H1Q9Y

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
TJIAaBHOM MOCTIEA0BATEILHOCTH.
BnyTtpennee ctpoeHue 3BE3 1.
CoBpeMeHHbIE IPEICTABICHUS O
MIPOUCXOKACHUH U 3BOJIIOLINH
ConHua u 3B€37

https://m.edsoo.ru/C2L2C9A0V

58

Mneunsiii [1yte — Hama
lNamakTuka. [lonoxenne n
neuxenne ComnHua B ["anakTuke.
lNanaktuku. YEpHbIE ABIPHI B
A1Ipax raJlakKTUK

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. Paz6eranue
rayiakTuk. Teopust bonbmoro

B3pbIBA. PEIMKTOBOE U3ITy4eHHE.

MeraranakTuka

https://m.edsoo.ru/LOISV8I4U



https://m.edsoo.ru/O3O1U3H1P
https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/C2L2C9A0V
https://m.edsoo.ru/Y6X6U2P6A
https://m.edsoo.ru/L0I8V8I4U

60

Hepermennsie npo0iaembl
aCTPOHOMHHU

https://m.edsoo.ru/U4F8QOES8O

61

62

KonTponbHas padora
«DJIEMEHTBI aCTPOHOMUH U
aCTPOPUUKI

O6o0maromuii ypok. Poib
(hU3UKH U ACTPOHOMHUH B
3KOHOMHYCCKOH,
TEXHOJIOTHYCCKOM, COIMAIbHOM
Y DTHYECKOH cepax
NeATEeIIbHOCTH YEIOBEKa

https://m.edsoo.ru/Y6Y9D4G7X

https://m.edsoo.ru/M5A4P6T 1M

63

64

65

66

O606maromuit ypok. Posis u
MeCTO (PM3UKHU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

O6o06maromuit ypok. Pomib
¢buznyeckoil Teopun B
(bopMHpOBaHUY TIPEICTABICHUH
0 (pu3nueckoit KapTHHE MUpa

Oo6o06maromuit ypox. Mecto
¢u3nvecKkoil KapTUHBI MHUpa B
o01eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE
PesepsHbIil ypok. MaruutHoe
1oJie. JNEeKTpOMarHuTHas
MHIYKIWS

https://m.edsoo.ru/J1IN2H3EQV

https://m.edsoo.ru/I4AW6MOW47Z

https://m.edsoo.ru/M508T0OBOY

https://m.edsoo.ru/TOX1E6C7N



https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/M5A4P6T1M
https://m.edsoo.ru/J1N2H3E0V
https://m.edsoo.ru/I4W6M0W4Z
https://m.edsoo.ru/M5O8T0B0Y
https://m.edsoo.ru/T0X1E6C7N

PesepBHblit ypok. OnTuka.

67 OCHOBBI crielMaIbHON TEOPUHU 1 https://m.edsoo.ru/M4J2B7W8P
OTHOCHUTEIIbHOCTH
Pesepunsii ypok. KBanToBas
68 ¢u3nKa. DIeMEHThI aCTPOHOMHH 1 https://m.edsoo.ru/R6CIT1Q0Z
1 acTpou3nuKu
OBILIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME



https://m.edsoo.ru/M4J2B7W8P
https://m.edsoo.ru/R6C9T1Q0Z




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JlemMoHCTpUpOBaTHL Ha HpUMeEpax pojdb MU MecTo (GU3HKU B
10.1 (dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTUHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKU U TEXHOJIOTUI, B MPAKTUYECKOU AEATEIbHOCTH

Jmonen

YYUTHIBAaTh IPAHUIBI IPUMEHEHUS U3YYCHHBIX (PH3UICCKIX MOICIICH:
MaTepuaabHas TOYKA, WHEPIMAIbHAS CHCTEMa OTCYETa, aOCOJOTHO
10.2 TBEPIOE TEJ0, UICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, JKUJIAKOCTEN U
TBEPABIX TEJ, TOYCUHBIH JJIEKTPUUECKHUH 3apsii — MpH PEUICHUU

¢duznyecKux 3a1a4y

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETHYECKOU TEOpUH
CTPOEHHs BEIIECTBA M DJIEKTPOAVMHAMHUKH: PpPAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBUKEHUE, CBOOOIHOE Ma/leHue
T€J, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
103 muhdy3usi, OpOYHOBCKOE [IBH)KEHHME, CTPOEHHE JKUJIKOCTEH H
' TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJl NpU  HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJIEHCallus,

IJIaBJ€HUE, KpUCTAIM3alMs, KWUIIEHHe, BIIAXKHOCTh BO3/1yXa,

MOBBIIICHWE JABJICHMUS] ra3a NpU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBf3b MEXIy IlapaMeTpaMu COCTOSIHHMA Tra3a B

H3o0Iponeccax; 3JICKTpU3aus T, B3aUMOJICHCTBUE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JBM)KEHUE, HCHOJIb3ysd (U3NYECKUe
BEJIMYMHBI: KOOPAMHATA, MyTh, IEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE,
Macca Tela, CHWJIa, HMIIYJIbC Tella, KHHETHYecKas »JHeprus,
10.4 NOTEHIMAJIbHAs DHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
' MOIITHOCTh; TNPH ONHMCAHUHM MPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS W EIUHMIIBI,

HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE TAHHYIO (GU3NYECKYIO BEIUUUHY

C ApYT'uMHU BCINYHNHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HWCIOJB3ys (U3MUCCKHUE BEIWYHMHBI: JaBJICHUE ra3a,
TEeMIeparypa, CpeAHsss KHHETHYeCKas »JHEPrus XaoTHYECKOTO
JBYDKEHHUS MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd(PUIMEHT TOJIE3HOTO0 ACHCTBUSL TEIJIOBOTO IBUTATENS; IPHU
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYCCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O003HAUCHHS W CAMHUIIbI, HAXOIHWTh
GbopMyJibl, CBS3BIBAIONIUME JAHHYIO (QU3WYCCKYI0 BEIHYHUHY C

JIpPYTAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE DSJIEKTPUYECKHE CBOMCTBAa BEILECTBA MU
DIIEKTPUUYECKUE SIBICHUS (IIPOIECCHI), HCIONB3YyS (U3NIECKHE
BEIIMYUHBI:  DJICKTPUYECKUM  3apsl,  DIEKTPUYECKOe  IOIe,
HaIpPsOHKEHHOCTDh 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuii  CMbICI
UCMOJIb3yeMbIX BEJIUYMH, UX O00O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIONINE JAHHYIO (U3NYECKYIO BETUUUHY C JPYTUMHU

BCJIIMYNHaAMU

aHaATU3UPOBaTh (PU3UUECKUE TPOLECChl U SBJICHHUS, HCIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIAroTeHus, I,
IT u I1I 3axonb!I HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPI UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMHA CUIL, IIPUHIIMII
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEILIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpeIHEW KMHETHMYECKOW SHEpPruM TEIUIOBOIO JABWKEHHUS MOJIEKYJ C
abCOIIOTHON TeMIlepaTypoid, epBbIi 3aKOH TEPMOJANHAMHKH; 3aKOH
COXpaHEHMsI IIEKTPUYECKOro 3apsaa, 3akoH Kyrona; mpu 3tom
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe

BBIpaXXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH

10.8

10.9

OOBSCHATH OCHOBHBIC TMPHUHIUIBI JACHCTBUS MAIlIUH, MPUOOPOB H
TEXHUUYECKUX YCTPOWCTB; pa3Iu4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIF30BaHMUS B IOBCEAHEBHOM KHU3HU

BEIIOTHATE SKCMIEPUMEHTHI TI0 UCCIIEIOBAaHUIO (PU3UYECKHX SBICHUI
" OpoHecCOB € UCIOJIb30BAHUCM IPSAMBIX U KOCBCHHBIX H3MepeHHI>'I;
pu ATOM (OPMYITHPOBATH MPOOIEMY (3a/1ady) ¥ THIIOTE3y YYEOHOTO
OKCIIEpUMEHTa,  cOOMpaTh  YCTAHOBKY W3  MPEUIOKEHHOTO

000py10BaHUs, IPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBI




10.10

OcymiecTBiIATh TpsSIMble W KOCBEHHBIE H3MEpeHHs (PU3MUecKuX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus U

HCIIOJIBb30BaTh U3BECCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI I/I3MepeHI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUIC TaOIUI] U TPadUKOB, IE1aTh BEIBOJIBI 1O

pe3yJsibTaTaM MCCIIEI0BaHUs

10.12

10.13

10.14

CobOmtogate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpPH  MPOBEICHUU
UCCIICIOBaHUH B paMKax y4eOHOrOo JKCIIEPUMEHTa, Yy4eOHO-
UCCIIE/IOBATEIbCKON M IPOCKTHOM JICSTEIFHOCTH C UCIOJIb30BaHHEM

M3MEPUTENBHBIX YCTPOUCTB U JTAOOPAaTOPHOTO 00OPYAOBAHUS

Pemarp pacu€tHble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3WYECKHUE 3aKOHBI W MPHHIIMITEI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJauydl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
dbuznueckue BeIMUMHbI U GOPMYIIbl, HEOOXOIUMBIE TS €€ pelIeHus,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJIYYEHHOTO

3HaYeHUs! PU3NYECKON BETUUUHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIECHUIN C OIIOPON HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh MNpu pelIeHWH Y4YeOHBIX 3aJady COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TMOUCKA, CTPYKTYpPHPOBAHUS,
MHTEpIpeTallii U IMpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TIOMYJISIpHON
nH(pOpMaLKH, [TOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh M0JIy4aeMyH0 HH()OPMAIUIO

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX M 3apYOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOpETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KHU3HU JuIg  oOecriedeHHs O€30MacHOCTH TpU  OOpalleHuu ¢
npubopaMd M TEXHUYECKMMM YCTPONCTBAMH, MJI COXpaHEHHS
310pOBbsI M COOJIONIEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHUS B

OKpYKarollen cpeie

10.18

PaGoTaTh B rpyImie ¢ BHIITOJIHEHUEM Pa3IUYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYyNIbI, pAlUOHAIBHO  pACIpEAesiTh

0053aHHOCTU U IIaHUPOBATL ACATCIBHOCTH B HCECTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHWBATH BKJIAJ KaXKAO0r0 U3 YYACTHUKOB

TPYIIBL B PELICHHE PACCMATPUBAEMON TPOOIIEMBI

Kon
MpPOBEPAEMOro
pe3yJjbTara

11.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha IpUMEpax poJib M MeCTO (U3UKH B
dbopMUPOBaHUN COBPEMEHHON HaYYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B MPAKTUYECKOMN AEATEIIbHOCTH

JOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

11.3

Y4YUTHIBaTh IPaHUIIBI IPUMEHEHUS N3YUEHHBIX (PH3MUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUUECKUN 3apsi, siiepHasi MOJIEb aTOMa, HyKJIIOHHAs!

MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJda4

PacrioznaBath ¢uznveckue siBjacHUs (MPOIECChI) U OOBSACHATHh UX HA
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM UM  KBaHTOBOW  (DU3UKU:
DIIEKTPHYECKasl TMPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKLHUSA, JEHCTBHE MAarHUTHOTO MO Ha
MPOBOAHUK C TOKOM M JIBIXKYIIUUCS 3apsif, SJIEKTPOMAarHUTHHIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3aLUs CBETa, JUCIEepCUs CBeTa, (POTOINEeKTpruIecKuil 3 dexr
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3ZHUKHOBEHUE JHMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas H  HCKYCCTBEHHas

pPaarnOaKTUBHOCTD

114

OmnuceiBaTh W3y4YEHHBIE CBOWCTBA BelIeCTBa (DJIEKTPHUYECKHE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IIPOBOIUMOCTD PA3IIUYHBIX
Cpel) © DOIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
(du3MYecKue BEIWYHMHBI: JJCKTPHUSCKHHA 3apsjl, Ccujla TOKa,
JJIEKTPUIECKOE  HAMPSIKCHHE, OJJCKTPHUECKOE COMPOTHBIICHUE,
pasHocth noreHuanos, J/IC, paboTta Toka, HHIYKIUS MarHUTHOTO
noinsi, cuna Ammepa, cuia JlopeHma, WHAYKTUBHOCTh KaTYIIKH,
SHEPrus JIEKTPUUECKOr0 M MarHUTHOTO TOJeH, mepuoa U 4acTtoTa
KoJieOaHui B KOJIeOATEIIbHOM KOHTYpE, 3apsij U CHJIa TOKa B ITPOIIecce

TapMOHUYECKUX  JJCKTPOMAarHUTHBIX  KojeOaHMH,  (oKycHoe




11.5

pacCTodHNUC U ONTHUYCCKAA CUJia JIMH3bI, IIPpHU OMMMCAHWUHN IPABUIIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCHOJIb3YCMBIX BCJIIMYUH, HUX
0003HaYeHUsT U CAWHUIOBI; YKa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAaIOIINe

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUMHAMU

OnuceiBaTh  HM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJIb3Ysl (PU3MUECKHE BEIUYHMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (OTOHA,
NEepHO/JI II0JIypaciajga, 3HEPrus CBSA3H aTOMHBIX S7€p; IPU ONMCAHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIOJIb3YEMbIX
BEJIMYMH, MX OO0O3HaueHUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYTUMHU

BEIWMYMHaAMU, BBIYHUCIATh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHnanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUUIOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 3J1€KTPOMArHUTHON MHIYKIUH, 3aKOH
HPSIMOJIMHEHHOT O pacpOCTPaHEHUI CBETA, 3aKOHBI OTPAaXKEHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
doroddexra, 3aKOH COXpPAHEHUS HHEPrHUH, 3aKOH COXPAHEHHS
UMITyJIbCa, 3aKOH COXPAHEHUs DIIEKTPUYECKOro 3apsia, 3aKOH
COXpPaHEHHs MaccoBOrO 4Wcia, MNocTyndarsl bopa, 3akoH
PaAMOAaKTUBHOIO paclajga; MpH 3TOM pa3IMyYaTh CIOBECHYIO
(bOopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIOBUS

(rpaHubl, 006J1aCTH) TPUMEHUMOCTH

Onpenensats HanmpaBJ€HUE BEKTOpa WHIAYKLIUKW MAarHUTHOTO MOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia
CTpouTh ¥ ONHUCHIBATH M300paKE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajgoM, TOHKOW JIMH30M

11.9

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIEeI0BaHUIO (PU3NUECKUX SBJIEHUIN
U TIPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX W3MEpPEHUM;
npu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIOTE3Y YUeOHOTO
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO

000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

OcymecTBIITh TNpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTHUMAJbHBIN COCOO M3MEpEeHUs U

HCIIOJB30BaTh N3BCCTHLIC MCTOAbI OLICHKHA HOFpGL[IHOCTGﬁ I/ISMepeHI/Iﬁ

11.11

HCCJ’ICI{OBaTB 3aBHUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIMYHH C UCIIOJIb30BAHUEM

OpSAMBIX WM3MEPEHUM; IIPU OTOM KOHCTPYUPOBATh YCTAHOBKY,




(buKCUpOBaTh pe3ybTAThl MOJYYECHHOH 3aBUCHUMOCTH (DU3MUYECKHX
BEJIMYMH B BUJIE TaOIHIl U Tpa)UKOB, eNaTh BBIBOBI IO pe3yabTaTaM

Hucciaca0BaHus

11.12

11.13

CobOmoate mpaBuia 0O€30MACHOTO TpyAa TMpPU TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENILCKOW U TPOSKTHOM ICATEILHOCTH C UCIIOIB30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pYHOBaHUS

Pemate pacu€THble 3aa4M ¢ BHO 33JJaHHON (U3NYECKOI MOJIEIbIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI U NPHUHOMWIIBI; HA OCHOBC aHAJIM3a
yCIOBHUS 33Ja4d  BBIOMpaTh (U3UYECKYI0 MOJEINb, BBLIEIATH
¢du3nyeckre BeIUYUHbBI U (POPMYIIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
IMPOBOANTD paCLIéTI)I N OLCHUBATHL PCAIbHOCTH IIOJIYUCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUHN C ONTOPOM HA U3YyUYEHHbBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IeCKI/IC SIBJICHUA

11.15

Hcnonb3oBaTe MpU pelleHMH Y4eOHBIX 3a/Jad COBPEMEHHbIE
MH(POPMALIMOHHbIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
MHTEpIIpETallMi U TPEICTaBICHUS y4eOHOW M HAy4YHO-IOMYJISIPHON
MH(pOpMaLKK, MTOJIyYEHHON U3 pa3IuYHbIX UICTOYHUKOB; KPUTUUECKU

AHAJIM3UPOBATH MOJIYYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3iavyaTh YCIOBHsS MX O€30MacHOr0 HCIOJIb30BAHUS B

OBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HH I OoOecTieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMH W TEXHUYECKUMH YCTPOMCTBaMH, JJsI COXpaHEHUs
30pOBbSI M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY>Kalolleu cpene

PabGotaTh B rpyImme ¢ BBITOJHEHUEM PA3IHMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYMNbl, PalUOHAIBHO  PACHPENEINATh
00s3aHHOCTM ¥ IUIAHUPOBAaTh JIEATEIILHOCTh B HECTaHIAPTHBIX
CUTyallUsiX, aJICKBaTHO OIICHWBATh BKJAJ KaXIOTO W3 YYaCTHUKOB

TPYIIBI B PEIICHUE pacCMaTpuBaeMOi MpoOIeMBbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJbI HAYYHOI'O ITIO3HAHN A

1.1

1.2

®usuka — Hayka o npupoxae. Hayuneie
METO/1bI II03HAHUS OKpYsKarouero Mupa. Poip
JKCIIEPUMEHTa U TEOpUM B  IIpolecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3mke

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsbie TUIIOTE3BI.
®usnyeckue 3aKOHbl U TEOpHH. [ 'paHuIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[IpuHnun coorBerctBua. Pome m  mMecto
¢u3ukn B (QOPMHPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTUYECKOH

JIeATEILHOCTH JTI0AeH

MEXAHHKA

2.1.1

2.1

2.1.3

KMHEMATHKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTENBLHOCTD MEXaHUYECKOTO

neuxeHus. Cucrema orcuéra. TpaekTopust

[lepemenienue, cKOpoCTh (CPEIHSS CKOPOCTh,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUalbHON TOYKH, UX IMPOECKUUU HA OCH
CUCTEMBI KOOPJIMHAT. Crnoxenue

MIepEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE IBKECHUE. I'padpuxu
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH U IepeMelleHus

MaTepUaIbHOU TOUKH OT BpEMEHU




2.1.4

2.1.5

2.1.6

2.1.7

CBoOoaHoe majienue. Y CKopeHue

CcBOOOIHOTO IMaECHUS

KpuBonnHeliHoe nBukeHue. PaBHOMepHOE
JBUKCHHE  MAaTepUaJbHOM  TOYKM 11O
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAs
CKOpPOCTb. ITepuon u 4acToTa.

LlenTpOCTpeMHUTEIIFHOE YCKOPEHHE

TexHudyeckue  yCTpPOMCTBA:  CIUAOMETP,
JBUKCHHUE CHApSIOB, LICTIHBIE M PEMEHHBIE
nepegadu

[IpakTueckue paboTHL. N3mepenune
MIHOBEHHON  ckopoctH.  MccnepnoBanue
COOTHOIIICHHU A MCKOY nyTiaMHU,
IIPOMJCHHBIMU TEJIOM 32 IIOCJIE0BATEIbHBIE
paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBJKEHUHM C HadaJbHOU
CKOpPOCTBIO, paBHOW Hymwo. M3ydeHue
JIBUKCHMSI IIApUKa B BA3KOM JKHUIKOCTH.
WN3yyenne nBukeHus Tena, OpOLIEHHOIO

TOPHU30HTAJIBHO

22

221

222

JTMHAMUKA

[IpuHnun  otHOocurensHOCTH — [anmres.
IlepBeii 3axkoH HeroTona. MuepuuaibHbie

CHUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHnyn cynepno3suuuu

CHUJI

223

22.4

Bropoii 3axon HeroToHa M1 MaTepUalbHON
TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns
MaTepUaIbHbIX TOUEK

3akoH  BceMHpHOro Tarorenus. Cuna

TSXKCCTH. HepBasI KOCMHYCCKAsA CKOPOCTD.

Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJIB)XCHUA u CcHhJIa TPCHUA IIOKOA.
Koaddunuent tpenns. Cuma conpoTuBieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[ToctynarenbHoe U BpaliaTeabHOE ABHKEHNE

a0COJIIOTHO TBEPOTO TeJa

228

MOMEHT CUJIbl OTHOCUTEIBHO OCH BPAIICHHUS.
[liteuo cunel. YcioBust paBHOBECUS TBEPAOTO
tena B UCO

229

2.2.10

2.3.1

232

TexHuueckue YCTpOﬁCTBaI INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboTsl. M3yuenue nBmKeHUS
Opycka MO HaKJIOHHOM TIUIOCKOCTH TOJ
JeHCTBUEM HeCKoJbkuX cui. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JedopMUpyeMOil MpYyKUHE U PE3UHOBOM
oOpasmie, OT BENUYUHBI WX Jedopmaluu.
UccnenoBanue yCIIOBUM paBHOBECHS

TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS
3AKOHBI COXPAHEHUA B MEXAHUKE

NMmnynsc MarepuanbHOM TOYKH, CHCTEMBI

MaTepuanbHbIX TOuYeK. MMmynsc cuiibl U

M3MEHEHHE UMITyJIbCa Tella

3akoH coxpaHeHuss wummyinsca B HMCO.

PeakTtuBHOE ABHKEHHE

233

PaGotra cunel

234

2.3.5

MomHocTh CHITE

Kunernueckass  sHeprus  MaTepHAIBHON

TOYKH. TeopeMa 0 KHHETHYECKOM OHCPIrun

2.3.6

[MotenumansHas sHeprus. [loTeHIManbHAsS
SHEprus yIpyTro nehopMUPOBAHHOMN
npyxuHbl. [loTeHIManbpHAsE SHEPrus Tena

BOJIM3U TTOBEPXHOCTH 3eMIIH




HOTGHHI/IaJ'IBHBIe N HCIIOTCHLMAJIBbHBIC CUJIBI.

CBsi3b  pabOThl HEMOTEHIMAIBHBIX CHJI C

2.3.7 U3MEHEHUEM MEXaHUYECKOH SHEpPruu
CUCTEMBI Tel. 3aKoH COXpaHEHMUSI
MEXaHUYECKON IHEPrun

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHU4ecKue yCTpONCTBA: IBUKEHHUE PAKET,

o BOJOMET, KOIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue pabotel. M3yuenue cBs3u

5310 CKOpOCTEM Tel NpH HEynpyrom  ynape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEXaHUYeCKOM OHCPI'UHA TCJia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcCHOBHbIE  MOJOXEHUS  MOJEKYJSPHO-
KMHETUYECKOU TEOPUH. bpoyHoBckoe
neuxenue. udoysus. Xapakrep ABUKEHUS

M B3aMMOJICHCTBUS YaCTHII BEIlleCTBa

3.1.2

Mogenu CTpoeHHsI Tra30B, XKUIKOCTEN U
TBEPABIX TE€T U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJEICH

3.1.3

Macca wMonekyn. KomuuecTBo BemecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [lkana remneparyp Lienscus

3.1.5

3.1.6

Mopnens wmaeanpHoro raza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON

TCOpHHU UACAJTBHOI'O ra3a

AGcomtoTHas TeMIeparypa Kak Mepa cpeHei
KMHETUYECKOU SHEPTUu TEIIOBOTO
JIBKeHUd vactul rasza. llkama Temneparyp

KensBuna

3.1.7

VYpaBuenue Kianelipona — MeHnaeneesa.

3akoH JlaapTOHA




3.1.8

I"a3oBbIe 3aK0HBI. M30mpoI1IeCcChl B UACATBHOM
ra3c¢ C NMMOCTOSHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, u30Xopa, n3odbapa

3.19

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTH MEXIy napameTpamMu

COCTOSHUA Pa3pPCKCHHOI'O ra3da

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTCMaA. BHyTpeHHSISI
OHEPIrua TepMOI[I/IHaMI/I'-IGCKOI\/JI CUCTEMBI H

CIocoObBI €€ H3MEHEHNS

KomnyectBo TemnoTs! u padboTta. BHyTpeHHSIS

QHCPIruAaA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

323

324

Bunel Tenmonepenauu: TEIUIONPOBOAHOCTS,
KOHBEKIIUS, u3llydeHue. Tenno€MKocTh Tena.
YnenbHas TEIIOEMKOCTH BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TETLJIOTIECpEaauc

[TepBsrit 3aKOH TEPMOIVHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K H30MPOIIECCaM.

I'padpuueckas uHTEprIpeTanys paboThl raza

3.2.5

TeroBble MamuHbl. [IpuHOMOBL KECTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBanus sHepruu
B TemioBbIX MamuHax. KoadduumeHt
nosiesHoro  geicteus  (mamee —  KIIM)

terioBoi MamuHel. [{ukn Kaprao u ero KIT/I

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHPOJE.
TemaoBele  OBUTATEIIM. DKOJIOTHUECKUE

pOOIEMBI TETIOIHEPTETHKU

3.2.7

Texnuueckue YCTpOMCTBA: JIBUTaTENb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITUOHCD




33

3.2.8

[IpakTrueckue paboTEHL. N3mepenne

YAEIBHON TEIIIOEMKOCTH

AT'PEI'ATHBIE COCTOAHUA BEIHLIECBA. ®A30BbLIE ITEPEXO/IbI

3.3.1

[TapooGpazoBanue u KOH/ICHCAIIHS.
Hcnapenue u xunenuwe. YenbHas TeruioTa
napooOpa3oBaHMUsL. 3aBHCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

332

3.3.3

334

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

BO3yxa. HaceleHnslii map

Teépmoe  Temo.  Kpucrammueckue U
amopdHble Tena. AHHU3OTPONHS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHuCTaJlJIbI.

COBpeMeHHHC MaTCpHraIbl

[InaBnenve u KpuctauMzanus. Y elbHas

TCILJIOTA I1JIaBJICHHA. CY6JII/IMaI_II/I$I

335

ypaBHeHI/Ie TEILIOBOro OallaHca

3.3.6

3.3.7

TexHuueckue yCTpONCTBA: TUIPOMETP U
NICUXPOMETp,  KaJOpPUMETP,  TEXHOJIOTUU
MIOJIyY€HHUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM

YHCJIC HAHOMATCPpHUAJI0OB, 1 HAHOTCXHOJIOTHHN

[IpakTnueckue paboTHL. Nsmepenue

BJIA’KHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

4.1.1

DJIEKTPOCTATHUKA

OnekTpu3anus Tel. OJEKTPUUYECKUI 3apsi.

I[Ba BUA SJICKTPUYICCKUX 3apsA10B

4.1.2

4.1.3
4.1.4

HpOBOI[HI/IKI/I, JAUDSJICKTPUKU nu

MOJTYTPOBOTHHKH
3aKOH COXpaHEHUs IEKTPUIECKOTO 3apsiaa

B3aumoneiicteue 3apsanoB. 3akoH Kymnona

4.1.5

Onekrpuueckoe  mnose.  Hampsok€HHOCTB
3IEKTPUIECKOTO TOJISL. [IpuHIMn
cynepno3uiuu. JluHuM — HANPSHYKEHHOCTH

SJICKTPHUYCCKOI'0O I10JIA




4.1.6

4.1.7

4.1.8

4.1.9

PaGora cwmim 3JIEKTPOCTATHYECKOTO  TOJIS.

Ilorenuuan. Pa3HocTh OTEHIINAIOB

HpOBOIIHI/IKI/I U OUSJICKTPUKU B IMOCTOAHHOM
OJICKTPUYCCKOM  IIOJIC. III/IBHeKTpI/I‘IeCKaH

IIpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpgencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa

Texnudeckue yCTPOHCTBA:  3JIEKTPOCKOIL,
AIIEKTPOMETP, IJIEKTPOCTATHYECKasi 3allUTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIIA IPUHTEP

4.1.10

IIpakTuueckue paboTHI. H3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpa

4.2

NOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcaoBus CYIICCTBOBAaHUA ITOCTOAHHOI'O

4.2.1 JJIEKTPUYECKOTO TOKa. MCTOYHMKHM TOKA.
Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
423 DNEeKTpUUECKOe CONPOTHBIICHUE. Y JIEIbHOE
o COIIPOTHBIICHHUE BEIIECTBA
454 [TocnenoBarensHoOE, napajuieiabHOe,
o CMEIIIaHHOE COeMHEHNE TPOBOHUKOB
Pabora snextpuueckoro Toka. 3akoH Jxoyss
4.2.5
— Jlenna
4.2.6 MOIIHOCTB JIEKTPUYECKOTO TOKA
anexTpoaBxkymas cuna (mamee — JJC) u
427 BHYTPEHHEE  CONPOTUBJIEHHE HCTOYHUKA
o ToKa. 3akoH Oma s NOJHOM (3aMKHYTOM)
anekTpuyeckoi nenu. Koporkoe 3aMmbikaHne
428 DNEKTpOHHAsE  MPOBOAMUMOCTb  TBEPABIX

METaJUIOB. 3aBHCUMOCTh COIIPOTUBJICHUA




4.2.9

METAJUIOB oT TeMIIepaTyphbl.
CBepxnpoBOIUMOCTb
OnexTpuueckuil ToKk B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
MOJIynpoBOIHUKOB. CBOKCTBA p-n mepexoia.

[TonmympoBOTHUKOBBIE PUOOPEI

DONEeKTpUYEeCKUH TOK B  DJIEKTPOJUTAX.
ONEKTPOIUTHYECKAS JUCCOLUaLs.

DNeKTpoan3

DNEeKTPUUIECKHUI TOK B rasax.
CaMOCTOSTEIBHBIE W HECAMOCTOATEIbHBIN
paspsia. Pa3nuuHbie THIIBI CaMOCTOSTEILHOTO

paspsaa. Monaus. [1nasma

TexHudyeckue  yCTpOMCTBA:  aMIlepMeETp,
BOJIbTMETP, pEOCTaT, WCTOYHUKU TOKaQ,
JJIEKTPOHATPEBATEIIbHBIC puoopHI,
JJIEKTPOOCBETUTEIIBHBIE npudopsl,
TEPMOMETP  CONPOTHUBJICHUS, BAKYyMHBIN
MO, TEPMUCTOPHl U (OTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN 1MOJ, TaJlbBaHUKA

[IpakTnueckue paboThLI. N3yuenne
CMEIIAHHOTO COEAMHEHUSI PE3UCTOPOB.

N3smepenne OJIC wncTOYHMKA TOKa M €ro
BHYTpPEHHEro cornpoTtusieHus. Habmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pasjaena 3JIeMeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

4

OJIEKTPOAMMTHAMUKA

4.3 MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA A MHYKIWA




4.3.1

432

433

ITocTosiHHEIE MarHUTEI. B3anMoaelicTBrE

IIOCTOSAHHBIX MarHuTOB

MaruutHoe mosne. BeKTOp MarHUTHOU
uHaykuud.  [lpuHnun — cynepno3unuu.
JInann MarnutHOM MHAYKuMM. KapruHa
JUHUA MarHUTHOM MHAYKLHMM  IOJIS

IIOCTOSAHHBIX MarHuTOB

MarsnuTtHO€E 10JI€ IIPOBOJHUKA C TOKOM.
KapTuHa nMHMN 10JIs1 JTMHHOTO NPSMOTO
IIPOBOJAHMKA U 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJHMKA, KATYIIKHM € TOKOM. OmnbIT
Opcrena. B3aumozeiicTBre npoBOJHUKOB

C TOKOM

434

Cuna Ammepa, €€ MOJIyNIb U HAaIIPaBIICHUE

4.3.5

Cuna  Jlopenua, €€ MoAylp U
HampaBieHue. JIBuxkeHne 3apsKeHHOU
JaCTHULbI B OTHOPOAHOM MAaroHuTHOM IT0JIC.

Pa6ora cunel JlopeHnia

4.3.6

SIBneHue QJICKTpoMar HUTHOH HHAYKIIUU

4.3.7

IToTok BCKTOpaA MarHuTHOM HHAYKIIHUU

4.3.8

439

/C WHYKIHUH. 3aKkoH
AJIEKTPOMAarHUTHOM MHAyKnn Papanest

BuxpeBoe anextpuueckoe moiae. IC
WHAYKIIMM B IPOBOJHMKE, IBUKYLIEMCS
MOCTYNATENbHO B OJTHOPOJTHOM

MAargsuTHOM II10JI€

4.3.10

4.3.11

[IpaBuno Jlenna

NHIyKTUBHOCTB. SIBnenne

camouHaykuu. J/1C camouHayKuuu

4.3.12

3Hepr Ul MArHvuTHOI'O IIOJIA KaTYIOKH C

TOKOM

4.3.13

DJIEKTPOMArHUTHOE TIOJIE

4.3.14

TexHnueckue YCTpONCTBA: TMOCTOSTHHBIC

MAarHurThl, QJICKTPOMAIrHUTHI,




AIIEKTPOJBUTaTENb, YCKOPUTEIH
AJIEMEHTAPHBIX ~ YACTULl, HWHIYKIIMOHHAs

1e4Yb

4.3.15

[IpakTnueckue paboTHI. Nzydenue
MarHuTHOTO TIOJII KATYIIKU C TOKOM.
HccnenoBanue JeiCTBUS MOCTOSITHHOTO
MarHuTa Ha  paMKy C  TOKOM.
Hccnenosanue SIBJICHUS

AJEKTPOMATHUTHON MHIYKIIMU

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U ODJIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

5.1.2

Konebarenpnas cucrema. CBoOoaHbIE
KojeOaHus. ['apMOHHMYECKHE KOJeOaHMs.
[lepuon, uacrtora, ammuutyaa u Qasa

KoebaHui

[IpyxvHHBIN MasTHUK. MaTeMaTH4eCKui

MasiTHHK

5.13

VYpaBHEHHE TapMOHUYECKUX KOJICOAHHIA.
Kunematuueckoe "u OUHAMHAYECKOe

OIIMCaHHUE KOJIe0ATeILHOTO JABVKCHUA

5.1 5.14

IIpespamenue SHEPrUU pu
rapMOHMUYEcKUx  Kosiebanusix.  CBs3b
aMILTATY/bI KoJie0aHui HUCXOIHOHI
BEJIMYMHBI C aMIUTUTYAaMH KosiebaHuil eé

CKOPOCTH M YCKOPEHUS

Konebarenbubiii  koHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KoJIeOaHHs B
uaealbHOM  KoJeOaTeNlbHOM  KOHTYpE.
AHQJIOTHST MEXIYy MEXaHHUYECKUMH |
AJIEKTPOMAarHUTHBIMU KOJICOAHUSIMHU.

®opmyna TomcoHna

5.1.6

3akoH COXpPAaHCHUS SHCPTHUU B UACAIIBHOM

KOJIe0aTeIbHOM KOHTYpE

5.1.7

BI)IH}’)K,Z[CHHBIC MEXaHHUYCCKHUE

kojicbanus. Pe3onanc. PesonaHcHas




5.1.8

KpHUBasl. BoinyxxaeHHbie

AJIEKTPOMarHuTHbIE KOJIeOaHus.
Ilepemennbiii  Tok. CHHyCOWJAIbHBIN

MePEMEHHBIN TOK.

5.1.9

MomHoCTb [IEPEMEHHOT0 TOKA.
AMIIIUTYAHOE U JEHCTBYIOIEE 3HAUECHHE

CHJIBI TOKA W HAITPSXKCHUA

5.1.10

5.1.11

Tpancdopmarop. [IpousBoacTso,
nepeaaya u noTpediIeHne dIEKTPUIECKOM
SHEPrUH. OKOJOTUYECKHE PHUCKH NPHU
MIPOU3BOJICTBE DJEKTPUUYECKON SHEPIHH.
Kynbrypa UCIIOJIb30BaHUS
AJIEKTPOIHEPTUH B TIOBCETHEBHOM JKU3HU
TexHuueckue yCTpoHcTBa: ceiicmorpad,

ANEKTPUYECKUIN 3BOHOK, JIMHUU

QJICKTpoIIepcaavd

5.1.12

[Tpaktnyeckue pabotel. HccnenoBanue
3aBHCHUMOCTH NIEPHUO/A MAJIBIX KoJeOaHui
rpy3a Ha HUTHU OT JUIMHBI HUTH U MacChbl
rpysa. MccienoBanue nepeMeHHOro ToKa
B Lenu u3 IIOCJIEI0BATEIILHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKH U

pesucropa

MEXAHNYECKUE

N SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

5.2
5.2.2

MexaHu4deckue BOJIHBI, yCJi0BUsA

pacnpoctpanenus. Ilepuoa. CkopocTb

pacnpoCTpaHCHUs n JJIMHa  BOJIHBI.

Honepeque H IPOJO0JIbHBIC BOJIHEI

WNuTtepdepennus 51 T paKus

MEXaHNYCCKHUX BOJIH

523

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa.

BeicoTa Tona. TemOp 3ByKa

524

3J’ICKTpOMaF HUTHBIC BOJIHBEI. Y CJIOBHUS

HU3JTY4CHUA  OJICKTPOMArHUTHBIX  BOJIH.




5.3

525

B3anmuas opuenranusa BektopoB E, B u v

B JJICKTPOMAarHUTHOM BOJIHE B BAKyyme

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)XeHHUE, TPEIOMIICHHUE, TTOJISIPH3aLus,
mudpakuus, uaTepdepenuus. CKopocTh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana AJIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue >JIeKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[TpuHIMOBI PaguOCBA3M U TEJIEBUACHUS.
Pannonokanus. DNEeKTpOMarHuTHOE

3arpsi3HEHUE OKPY KaIOIIEeH cpeibl

5.2.8

5.3.1

TexHUYECKHE yCTPOUCTBA: MY3bIKAIbHbBIE
WHCTPYMEHTHI, yIIbTPa3BYKOBast
JIMarHOCTHKAa B TEXHUKE M MEIUIMHE,
pagap, paguONpUEMHHK,  TEJIEBU30P,
anTeHHa, Tenedon, CBU-neup

OIITUKA

[IpsimonuHeitHOe pacrnpocTpaHeHue

CBETa B OAHOpOAHOM cpexe. JIyu cBera

532

OTtpakeHue cBeTa. 3aKOHBI OTPaKCHUS
cBera. [locTpoeHre H300paKeHHIA B TUIOCKOM

3epKaje

533

[penomienne cBeTa. 3aKOHBI MPETIOMIICHUS
CBeTa. AOCOITIOTHBII MOKa3areib

MMPCIOMJIICHUA

534

5.3.5

[TomHoE BHYTPEHHEE OTpaKEHHE.
[IpeaenbHbIN Yrojl MOJTHOTO BHYTPEHHETO

OTpakKeHUs

Hucnepcust  cBera. CIIOXKHBIM  COCTaB

oenoro ceera. L{Ber

5.3.6

Cobuparoniye M paccewBaIONIUE JIMH3BI.
Tonkast nuH3a. POKYCHOE paCCTOSIHUE U

OIITHYCCKas cuJia TOHKOM JIMH3BI.




5.3.7

[TocTpoenue n300pakeHUI B
COOMPAIONIMX W PAcCEMBAIOMIMX JIMH3AX.
dopmysia TOHKON JMH3BL. YBEJIUYCHUE,

JaBaeMoe JIMH30U

IIpenenst [IPUMEHUMOCTH

FGOMCTpH‘ICCKOﬁ OIITHUKH

5.3.8

HNutepdepennius cBera. KorepeHTHbie
UCTOYHUKUA.  YCIOBHS  HaOJIOJICHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTEeP(EPEHIIMOHHON KapTUHE OT JBYX

CI/IHq)aSHLIX KOI'CPpCHTHBIX UCTOYHUKOB

5.3.9

Hudpakmus  cBera.  Judpakmumonnas
pemérka. Y cioBrue HaOJI0ICHUS TJIABHBIX
MaKCUMYMOB npu naJIcHuU

MOHOXPOMATHYCCKOI'0O CBCTa Ha

TUGPaKIIUOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

[Tonspusanus ceera

TexHu4eckne yCTpPOWCTBA: OYKH, JyIa,
¢doroanmapar, MPOEKIMOHHBIN ammnapar,
MHUKpPOCKOII, ~ TEJIECKOIN,  BOJIOKOHHAs
onTuKa, JAudpakIUoOHHas  peléTka,

MOJIIPOU T

[Ipaktnueckue  pabotel.  W3mepenue
IoKazaress npesnomiieHus. Mcecnenopanue
CBOICTB  M300paKeHWH B  JIMH3aX.

HaGHIO,[IeHI/Ie AUCIICPCHUU CBCTA

BJIEMEHTHI CITIELTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHuIpl IPUMEHMMOCTH KIIACCHUECKOMN
MEXaHHKH. [Toctynartsr TEeopuun
OTHOCUTEJILHOCTH: MHBAapUaHTHOCTh
MOZYJII CKOPOCTHM CB€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEIbHOCTH DUHIITEHHA

6.2

OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.
3aMelUIeHNEe BpPEMEHU U COKpallleHue

JUINHBI




6.3 DHeprusi U UMITYJIbC CBOOOHOM YaCTHUIIbI

CBsi3b Macchl C SHEPrHed M UMITYIbCOM
6.4 CBOOOJTHOW YaCTULBL. DHEPIus IOKOs

CBOOOIHOM YaCTHIIbI

KBAHTOBAA ®U3UKA

DJIEMEHTBI KBAHTOBOM OITTUKU

®otonsl. Dopmyna Ilmanka cBs3u
7.1.1 9HEpruu (poToHa ¢ ero YacTOTON. DHEPrHs

" UMITYJIbC (bOTOHa

OTtkpsiTHE 51 HCCIIEA0BAHUE
7.1.2 dotodrdpdekra. OmpiTe A.I'. Cronerona.

3akoHsI hoTodddexTa

YpaBHeHue DOHHIITENHA I
7.1.3 dotoapdekra.  «KpacHas  rpaHHIaN
dororddekra
7.14 Jasnenue cBera. OnwiTe! [1.H. JIeObenera
7.1.5 XumMudeckoe JeiCTBUE CBETa

TexHuueckue ycTpoiicTBa: (POTOIEMEHT,
7.1.6 doronaTuuK, COJIHEYHas Oarapes,

CBETOIUO]I

CTPOEHUME ATOMA

Monens atoma TomcoHa. OnBITE
7.2.1 Pesepdopaa mo uccnenoBaHnio CTPOSHUS

aTroMma. HHaHCTapHaSI MOACIIb aTOMa

Iloctynmater  bopa.  M3nyuenue u
norjouieHue (OTOHOB TMpHU MEpexojie
7.2.2 aToMa C OJHOIO YPOBHS OJHEpPrUM Ha
npyroi. Bunger  cnektpoB.  CriekTp

ypOBHCfI OHCEPIrur aTroMa BOAOpOJaa

BonHoBrle cBoiicTBa yacTtul. BoJHEBI &ie
Bporins. KopmnyckynsipHO-BOJHOBOM
7.2.3
nyamusM. Jludpakius 5SIeKTpOHOB Ha

KpHUCTaJljax




7.2.4

7.2.5

7.2.6

CrnoHTaHHOE ¥ BEIHYXK/IEHHOE H3ITy4eHHE.
Y CTpoiicTBO M IPUHIIKI PabOTHI JT1a3epa
TexHuuecKre yCTpOMCTBA: CIEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOI), Jla3ep, KBAaHTOBBIN
KOMITBIOTEP

[Ipaktuyeckne paboTtsl. Habmroxenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Metoapl HaOMIOJEHUS W PETUCTPALMH

SJICMCHTAPHBIX YaCTHUI]

OTKpBITHE  PATHMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuo cocraBa
paaroakTHBHOTO wu3inydeHus. CBoiicTBa
anbpda-, Oera-, raMMa-u3JIyqdeHusl.
BrnusiHue pagroakTUBHOCTH Ha JKUBBIC

OpraHU3MBbI

OTkpelTHE  TpPOTOHa U  HEUTpOHA.
Hyknonnas monens siipa I'eiizenbepra —
WBanenko. 3apsn sapa. MaccoBoe 4ucio

sanapa. M3oTomnsl

7.3.4

7.3.5

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIK  Oera-pacman. ['amma-
U3NydeHUe. 3aKOH  paJMOaKTUBHOIO
pacmana

OHeprusi CBA3M HYKIIOHOB B  sJIpe.

Snepuble cuibl. JlegekT Macchl siapa

7.3.6

AnepHble peakuuu. JleneHue M CHHTE3

saaep

7.3.7

Snepusiii  peaktop.  TepmosiaepHbIN
cunte3. [Ipobiembl U  NEPCHIEKTUBBI
AJIEPHOM DHEPreTHKU. OKOJIOTMYECKHE

aCTeKThI SJEPHOI SHEPTETUKU




7.3.8

OnemeHTapHble  4acTullbl.  OTKpbITHE
[I03UTPOHA. @DyH1TaMEHTAIIbHBIE

B3aUMOJICHCTBUA

7.3.9

TexHuueckne yCTpPOMCTBA: JO3UMETP,
Kamepa BunbcoHa, sSAEpHBI peakTop,

aroMHas bomOa

7.3.10

[Ipaktuueckue pabotel. HccnempoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

dboTorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3BEé3qHOr0 HeOa. Co3Be3nus, spKUE

3Bé3,[[I)I, IIJTAHETHhI, UX BUANUMOC IBUXXCHUC

Conneynas cucrtema. IlmaHeTsl 3eMHOI
IpYIIIIbI. IImaneThI-TuTalTh n ux
CIIYTHHKH, KapPJIUKOBBIC ITJIAHCTHI. Mainsie

Tesa COTHEUHOH CUCTEMBI

Connne, d¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua U 3B€311

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH:
Mmacca, CBETUMOCTb, paJiiyc, TeMIIeparypa,
ux B3aUMOCBSI3b. Juarpamma
«CTHEKTpaJIbHbIM KJacC — CBETHUMOCTBY.
3BE31bl  TJIABHOW  IMOCIJIENOBATEIILHOCTH.
3aBUCHMOCTh «Macca — CBETHMMOCTBY» JUIS

3BE&3]] IJIaBHOM IOCIEI0BATEILHOCTH

8.6

Baytpennee CTpOeHue 3BE3.
CoBpemeHHbIE IIPEJICTABIICHUS 0
IIPOUCXOKICHUU U 3Boionny ColHIa U 3BE3 .

Jranesl JKU3HUA 3BE3]T

8.7

Mneunsii Ilyre — Hama [anakrtuka.
CnupanbHasgs  cTpykTypa  [amakTukw,
pacupeneneHue 3BE3N, Tasa U IIBUIN.

ITonoxxenne wu nBmwxkenue CoiHIa B




8.8

lamaktuke. Ilmockas wu  chepuyeckas
HOJICUCTEMBI I allaKTUKU
Tuner ranaktuk. PagworasakThku H

KBa3apbl. YEpHBIE IBIPHI B sIpax TajJakTUK

8.9

Bcenennas. Pacmmpenne BceneHHOM.
3akon XaO0mna. PasOeraHue rajgakTHK.
Bospact u paamyc BcenenHoil, Teopus
bonpmoro B3peBa. Mogens  «ropsdeit

Bcenennoii». PenmkToBoe N3JIYUYCHUC

8.10

MacmrabHas  ctpykrypa BceneHHOI.
Mertaranaktuka. Hepeménnsie npoOiaembl

ACTPOHOMUH




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1.

®dwuszuka, 10 kmacc/ Makumes ['.5., byxosueB b.b., Corckuit H.H. mox Penakmueit
[TapdentreBoit H.A., ba3oBblii 1 yriayOon€éHHBIM ypOBHH, AKIIMOHEPHOE OOIIECTBO
«M3narensctBO «IIpocBemienue»
2) ®usuka, 11 krace/ Msakumes I.5., byxosues b.b., Hapyrua B.M. nox Penakmuei
[TappenTtreBoit H.A., ba3oBbiil 1 yrinyOnéHHBIM ypoBHU, AKIMOHEPHOE OOIIECTBO
«M3narensctBO «IIpocBenienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

1.
2.
3.

bubnuoteka IIOK. Pexxum noctyna: https://urok.apkpro.ru/

000 «AKnace». Pexxum noctyna: https://www.yaklass.ru
000 «OK3AMEH-MEJINA». Pexnm JOCTYyTIA:
https://universitet_innopolis.usedocs.com/article/50437

00O «Yuu.py». Pexxum noctyna: https://uchi.ru

CIAM I'MMA: OGpa3zoBaTenbHbIi TOPTa JJIs TOJTOTOBKU K dK3aMeHaM
https://ege.sdamgia.ru/
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