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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl MO (U3MKE HaAmpaBiIeHO Ha (oOpMUpOBaHHE
€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 METANpPEIMETHBIM pe3yjbTaTaM OOYyYEHHs, a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHM: JIMYHOCTHBIE, METANpEIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHOTro npeameTa « Du3nKay 1mo rojgaMm 00ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAHCTIOPTA, OCBOSHHS KOCMOCA,
MOJIYYEHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIM METOJ
MO3HAHUS NP BBIMOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBAHHIMA.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHETO 0011ero 00pa3oBaHUsI IOJI0KEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBIAETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoesn cenepanuszayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN HU3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS AJIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN TMOJAX0A B Kypce (PH3UKK peanmu3yercs Mpexiie
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAIBHOM AESITEITbHOCTH O00YyYaroIMXCs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPAaTOPHBIX pabOT, KOTOPhIE B IpOrpaMme
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOrO IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kKabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTcsl OBJAJCHHE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbiioe BHMMaHUE yesieTcs pEIICHNI0 PACUETHRIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HHTETPUPYS 3HAHUSA U3
pa3HbIX pa3naesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NTPOTEKAHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOWHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTre GU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JlemoHCTpanoHHoe oOopyaoBaHue (opMupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIIEHHbIX B IporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMUSI ~M3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHNU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SBJISTFOTCS:

o (opMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTpOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBICHUS C HCIOJIb30BAHUEM
bu3nyeCKuX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

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

JlocTrxeHne ITUX Iene 00ecreunBaeTCsl pelIeHHeM CIIEeIyIONNX 3a1ad B

nporuecce U3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U [N TMPUHATHUS
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CIOCOOOB peUIeHHs pa3jIHYHbIX 3a7ad C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIIOBHMM JJIS Pa3BUTHS YMEHMI MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEleN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupojae. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnuecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIeHnil U CI0KeHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuonuHeitHoe nBMKEeHUE. [[BUKEHNE MAaTEPUAIIBHON TOYKH 10 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KCHUE CHAPSI0B, LIETIHBIE U PEMEHHBIC MEpE/Iavuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne aBwxkeHUs Tena, OPOIICHHOTO TMOJ yIiIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSAIMH, MPOHMJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akon HetoToHa aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Ttsoxectd. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHusi, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OcHu BpaumieHus. llnedo cumel. Ycnosus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbsc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU DJHEPTUU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHHEM MEXAHUUECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIUATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI Tra30B, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemecTBa. [paduueckoe TpencTaBICHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOCcO0BI €€ n3mMeHeHus. KonmmuecTBo TemioTel U paboTa. BHyTpeHHs s
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOTO 3aKOHA TEPMOJMHAMHUKHU K u3ompoiieccaMm. ['padudaeckas
MHTEpHpeTanus padoThl rasa.

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

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MamuHax. KoadduimerT moiae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruy Teja MPH COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneIT N0 a1abaTHOMY PaCIIMPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanun eewyecmea. Dazosvie nepexoont

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmieHHBbI map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdHsie Tena. AHU30TPOIUS CBOIMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpUcTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUHU MOJTYUYCHUS! COBPEMEHHBIX MaTEpPUasoOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMoHCTpalus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHrie 0THOCUTENIbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. /[Ba Buaa 3neKTpUUEeCKUX 3apsiioB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXpAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  I[IpuHuun



CYyNEPHO3ULIMKU 3IEKTPUUECKUX Mojied. JInHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTATUUECKOM ToJie. JluameKkTpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHue 3MeKTpOEMKOCTH KOHJIEHCATOpa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IoCTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONMPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 oJHOM (3aMKHYTOM) 3JIeKTpudecKoi enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u MpUMecHast MIPOBOANMOCTD
noJrynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBogHUKOBBIE TTPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpuyeckuii Tok B ra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSATENIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOABMXKYIIEH CHiIbl. KoOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4E€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJECTUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIHOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluann marHuTHOM WHAYyKUMW. KapTWHa NWMHAM MAarHUTHOW WHIYKIUU TOJIA
NIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOIABIXKYINAA CWIa HWHAYKUWH. 3aKOH 3JIEKTPOMATrHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBIIGHME CAMOMHIYKUWHW. OJIEKTPOABMXKYINAs CHJIA
CaMOMHIYKIIHH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMy4YKa MarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBUKYILIEH CHIIBI MHAYKIIMU OT CKOPOCTHU MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKLUU.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYEeCKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXxaruux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. PezoHanc. BeIiHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKH TIPU MPOU3BOJICTBE MIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpONEpeaay.

Jlemoncmpayuu

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



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

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

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

Tema 2. Mexanuueckue u 31eKmpoOMaHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, yCIOBUS pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpocTpaHeHus: W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBAasl JIMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntogenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHUE,
noJisipu3anys, mudpakius, THTEpPEpeHITHS.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparoniyie 1 paccerBaromye TuH3bl. ToHkas 1uH3a. DOKyCHOE paccTosIHUE
U omnTHYecKas cuiia TOHKOW JuH3bl. [locTpoenne n3o0paxeHuil B cOOUparomux M
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMMYMOB M MHUHHUMYMOB B HUHTEP(PEpEHILIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpsiMOnUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETa.
OnTuyeckue mpuodopHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHune nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEIBLHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU M COKpAICHUE
JUIVHBI.
DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPrUEr U UMITYJILCOM PEIATUBUCTCKOM YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruun HOTOHA C €T0 YACTOTON. DHEPrust
U UMITyJbC (pOTOHA.

OtkpeiTre u uccinenoBanue Goroadpdexra. Onbitel A. I'. CroneroBa. 3akoHBI
dborodddexra. YpaBHenue DiHmTeHa 11 Gotodaddexra. «KpacHas rpaHuia»
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YyCTpOICTBA U MPAKTHYECKOE MNPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMHETO (oToddhdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOVicTBA yacTull. Bosnsbl ne bpoinsa. KopryckynsipHO-BOJIHOBOM
Ty alu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIEKTPaIbHBIM
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JT0KA3bIBAIOIIUE CIIOKHOCTh CTpoeHUs Anpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
uznyyenus.  CpoiictBa  anbda-, Oera-, ramma-usiaydyeHus.  BrnusHue
PaZ0aKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepHbie cuibl. Jlegexkt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIOIEHUS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHULI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

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

Buna 3Bénnoro nHeba. Co3Be3nusi, sipkue 3BE3[bI, IUIAHETHI, UX BHIAMNMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. ConHeuHasi akTUBHOCTh. Mcrtounuwk sHeprum ConHua U 3BE3J.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCIENOBATENBHOCTH. BHYTpeHHee CTpoeHHuE



3B€311. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Bodtounu CoJiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHbIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, pOJib (U3UUECKOU TEOPUU B
dbopMHUpOBaHUY MPECTABICHUN O (PU3NYECKON KapTUHE MHUPA, MECTO (PU3NUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
Y4ETOM COAEPIKATENBbHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPECHHE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJIHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: »nektpuueckue SBICHUS B KMBOW MpUPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKASI CTPYKTypa TBEPBIX
TeJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTNICCKON PEeETKH, CIEKTPATBHBIA aHAJHN3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTpOIEpenad, TEHEpaTop IEPEMEHHOro TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmkay» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YUAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

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

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IPaXKTAHCKON MEHTUYHOCTH, TAaTPUOTU3MA,

IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE pelIeHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodheccCHoHANbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymei mpodecCuu 1 peaqTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

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

paclIMpeHne OmbITa JEATEIIBHOCTH JSKOJOTMYECKOM HAIIPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBISITh MPOEKTHYIO U UCCIEI0BATENbCKYIO €SI TEIbHOCTD
WHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILICHUE MTPU PELICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMU Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHOM AesTeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BJIAJE€Th BUAAMU JIEATEIBHOCTU 110 IMOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEpIIpEeTalliY, MPeoO0pa3OoBaHUI0 M TPHUMEHEHUIO B Pa3MYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4ady,
BBIJIBUTaTh TMIOTE3Y €€ PEIICHNUs, HAXOJUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUM, 3a]]aBaTh MapaMeTPbl U KPUTEPUU PEIICHNUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh IOUCK, aHalu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3alMOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOoM Ha3zHadeHHsI HHPOPMAIIUHU U LETICBOW ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
(opMy npeAcTaBIEHUS U BU3yaIU3allUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOHQUIMKTHBIX CHTyallMd M  CMSAT4arth
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH KaKIOTO WICHA KOJUICKTUBA;

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOM paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIAJ1a M KAXKIOTO yYaCTHUKA KOMAH/IbI B OOTIIHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOpMYyIUpOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPILIAEMBIX JIEUCTBHM M MBICIUTENBHBIX MPOLECCOB, WX PpE3YyJIbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO TNPUHUMATH PEIICHUS IO HUX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAMU3E pPe3yIhbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce ToCTHKEHUS THYHOCTHBIX PE3yJIbTATOB OCBOCHHSI IPOTPAMMBI TI0
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJCTh HAINPaBIIECHUS Pa3BUTHUA COOCTBEHHOM AMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HYMOIIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIOYAIOIIEH CTpPEMJICHUE K TOCTIXKCHHIO EIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUU OOIUICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiacce mpeiMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJEINIEH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



AJIEKTPOJMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHEHHOE IBIKEHNE,
CBOOOJHOE TIAJICHUE TEJ, JBIKEHUE MO OKPYKXKHOCTH, WHEPIUS, B3aUMOCHCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIaKHOCTh
BO3JlyXa, MOBBIIICHUE NTaBJICHUS Ta3a MPU €ro HarpeBaHWUU B 3aKPBITOM COCYIIE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, ICKTPHU3AIUs Tel,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, MyTb, MEpPEMEIICHHE, CKOpPOCTh, YCKOpPEHHE, Macca Tela, CHIa,
UMITYJIBC TeJla, KHHETHYECKas DHEPTrus, MOTCHIMAIbHAS YHEPTrHs, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONHUCAHWW TPABWJIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3Ysl (M3WUYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHssa
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBIKEHUS MOJIEKYJI, CpEeIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHS JHEprusi, pabora rasa,
KOA((PHUIIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIMMKCHIBATh U3YUYCHHBIE IICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PHU3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSIKEHHOCTD TOJIS, IMTOTEHITHAN, PA3HOCTh MMOTEHITNATIOB,
Py OMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3WUYECKHA CMBICT HCIIOJIb3yEMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHUYNHAMH,

aHAM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YysS (PU3HUCCKHEC
3aKOHBI U MPUHIIMIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrUH, 3aKOH COXPAaHEHUS WMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECKYI0 TCOPHIO CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypou, MepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pas3inyaTh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BHIPAKCHHUE W yCIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NpPH ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYITHUPOBATH
BBIBOJIBL;

OCYUIECTBIISAThH MPAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHpPOBaTh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TaONuUIl U TpaUKOB, IETATh BEIBOJBI 10 Pe3yIbTaTaM HMCCIIECIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
HENOYKY PAaCCYXICHHUW C OMOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAIIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIMNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIApHON HWHGOPMALMK, TOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOyIaeMyl0 HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TOBCEAHEBHOM KU3HU JIJIs
oOecniedueHnss 0€30MAaCHOCTH MPH OOpalleHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TPYyNIE C BBHIMOJHEHUEM PAa3IUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPYNNbl, PALMOHAIBHO PpaCHpEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOU NEATENBHOCTH JIOAEH, LEIOCTHOCTh U €IUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuToOB, JJICKTPOMAarHuTHasT WHAYKIWS, JAEHUCTBUE MArHUTHOIO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudecknii 3phexT (poTodrddheKT), CBeTOBOS AaBleHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AJIEKTPOMArHUTHBIC SIBICHUSA (TPOLIECCHI), MCTONb3yd (U3NYECKUE BEIUYUHBIL:
DIIEKTPUYECKUN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MoJs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, SHEPrUus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHYECKas CUJla JIMH3bl, MPU ONHCAHUM MPABUIBLHO TPAKTOBATh (U3UUYECKUUN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
(bopMyIIbI, CBSI3bIBAIONINE JAHHYIO (DU3UUECKYIO BETUYHHY C JPYTUMH BEIUYUHAMH;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTYypaciaga, SHEPTUS CBA3U



aTOMHBIX SIZIEp, TPUA ONMUCAHWU TMPABWIBHO TPAKTOBATh (DU3UYECKUNA CMBICIT
UCIIOJb3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBSI3BIBAIOIIME JAHHYI0 (PU3UYECKYI0 BEIUYMHY C JIPYTUMHU BEITUYMHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOIO U NapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jlxoyns—JIeHma, 3aKOH 3JEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
ANEKTPUUECKOr0 3apsA/ia, 3aKOH COXPaHEHUs MacCOBOI'0 YHCIA, MOCTynarsl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

ONPEENATh HAIIpaBJICHUE BEKTOPA MHIYKIUHA MarHUTHOTO MOJISl POBOJAHHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOUTh U OIHCHIBaTh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUH: TpPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYy4YEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUAE TaOMUI U TpaduKoB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEAOBAHUN B
pamMKax ydeOHOro SKCIEpUMEHTa, YyueOHO-HCCIEeIOBATEIIbCKOW U MPOEKTHOU
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U JaOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a1a4u
BEIOMPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3UUECKHE BEIMUUHBI U (POPMYIIHI,
HEOOXOJUMbIE NIl €€ pelleHus, MPOBOJUTH PacuéThl M OLIEHWBATH PEaIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHUYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELICHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMAaIIIOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAIUUH, HOPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE paCCMATPUBAEMOM TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/ P Kourpoasubie | Ipakruueckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoTsI
pecypchl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O 1IO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOTHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bub6nuorexa [IOK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Wroro no pazneny 24
Pasnen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK

41 IICKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
49 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Htoro no paznemny 22

PesepBHOe Bpemst 2

OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Konrpoasnbie | Ipakruueckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MarnuTHoe nosie. D1eKTPOMAarHuTHAs bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE bubnmnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuoteka [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pasznea 4. KBAHTOBAS ®U3UKA
4.1 DeMEHTHI KBAHTOBOM OMNTHUKHU 6 Brbmuotexa IOK

https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97¢c
Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 Egggﬁ;f;igﬁﬁfﬂcgk
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o0maro1iee TOBTOPEHHE 4 E;:f;;ﬁf;i?ﬁ/g £41097¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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10 KJIACC

HOYPOYHOE INIVIAHUPOBAHUE

KoanuecTBo 4acoB

ara
Ne Kontpoan | IlpakTuuec A Paxr. DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka usyue
n/n Bcero HbIE KHe AaTa o0pa3oBaTe/bHbIE PeCypChl
HUA
padoThI padoThI
®du3uka — HayKa 0 IpUpo/Ie.
1 Hayuneie MeT(}),K BI HOEH;)HH;I 1 bubmmorexa [JOK
ya A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero MUpa
Ponb 1 mecTo usuku B

2 (hopMUPOBaHMHM COBPEMEHHOM 1 bubnmnoreka [HOK
Hay4HOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATETbHOCTH JIIOIeH
MexaHuueckoe TBUKEHHE.

3 OTHOCHUTENBHOCTH MEXaHHUYECKOTO 1 bubmuorexa [JOK
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IPAMOJIMHEWHOE 1 bubmuoreka [JOK
JBHKEHUE https://m.edso0.ru/ff0c3620

5 PaBHOYyCKOpEHHOE PSIMOJIMHEHHOE 1 bubmuoreka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHre. Y CKopeHue 1 bubnunorexa LIOK
CcBOOOIHOTO ITaCHNA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABUXKEHUE.

N bubmuoreka [{OK

7 JIBr>KeHHE MaTEpUaIbHOU TOUKH 110 1

OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada
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IIpuHLKII OTHOCUTENIBHOCTH

8 lNanunes. MHepunanbHble CUCTEMBbI bubmmorexa [JOK
' puu https://m.edsoo.ru/ff0c3be8
otcyeta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [lpunnun
9 CyTnepro3uiuu cuii. Bropoii 3akon bubmmorexa [JOK
yrep ' p . https://m.edsoo.ru/ffOc3be8
HeroTtona nst MmaTepuanbHON TOYKU
Tpernii 3akoH HproTOHA 1U11 bubnuorexa LIOK

10
MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOoH BCEMUPHOTO TsAroreHus. Cuna

11 TspkecT. [lepBas kocMuyeckas bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument

13 TpeHus. Cuiia COnpOTUBIICHUS ITPU bubmmoreka [JOK
JIBWKEHUH Tela B JKUIKOCTHU UJIN https://m.edsoo.ru/ffOc3f76
rase
[TocTynarenbHOE U BpamaTesibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO bubanoreka LIOK
tena. MomeHT cuisl. [liiedo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECUsI TBEPIOTO Tela
NMnynsc MaTepralbHONM TOYKH,

15 CHUCTEMBI MaTEPUATILHBIX TOYEK. bubnuotexa [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE TBUKEHUE

16 PaGoTta 1 MOIITHOCTH CHIIBI. but6mmorekxa [IOK

Kunernueckas SHEPTHUA

https://m.edsoo.ru/ff0c4502
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MaTepuaabHOW TOUKH. Teopema 00
M3MCHCHUH KHHETHYECKOW SHEPTUH

17

IToTrenumanpHas SHEPTHUsL.
[ToTeHunanpHas 3HEPIUsl yIpyro
neGopMUPOBaHHON NPYKUHBIL.
IlorenumanpHas 3Heprus rena
BOJIN3H IOBEPXHOCTHU 3eMIIU

bubnunoreka LIOK
https://m.edsoo.ru/ffOc461a

18

ITorennuanabHBIE U
HeIoTeHIMaIbHbIe CHIIBI. CBSI3b
paboThl HEMOTCHITUAIBHBIX CHUJI C
W3MEHEHUEM MEXaHUYECKON YHEPTUH
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKOU SHEPTUn

bubmnoreka IIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas paboTta
«HccnenoBanue cBsi3u pabOTHI CHIIBI
C U3MEHEHHEM MEeXaHUYeCKON
SHEPTHUU Tella Ha IpUMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa

20

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXAHUKE

bu6anoreka LIOK
https://m.edsoo.ru/ffOc4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON
TEeOpUu. bpOyHOBCKOE ABUKEHHUE.

Auddysus

bu6anoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep JBUKEHUS U
B3aHMMOJICHCTBHS YacTHUI] BEIISCTBA.
Mogenu cTpoeHus ra3os, )KUIAKOCTEH
U TBEPABIX TEI
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23

Macca monekyn. Konuuectso
BemiecTBa. [locrosnnas ABoraapo

24

Temosoe paBHoBecue. Temneparypa
u e€ uzmepenue. lllkana remneparyp
Lenbcus

25

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBaenne MKT

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomroTHas TeMIepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUU
JBH>KEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Kianeiipona

bubmuoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanpToHa. ['a30BbIC 3aKOHBI

28

JIaboparopHast pabota
«MccnenoBanuie 3aBUCHMOCTH
MEKIy MapaMeTpaMu COCTOSIHUS
Pa3peKECHHOTO ra3a

29

W3onpoueccs! B U1€aIbHOM Ira3e U
uX rpauueckoe MpeacTaBiIeHue

bu6anoreka LIOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpennss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoObI e€ n3menenus. KonmdecTBo
TeIUIOTHI U paboTa. BHyTpeHHss
SHEPrusi OAHOATOMHOIO HJICAIIbHOTO
rasza

bu6anoreka LIOK
https://m.edsoo.ru/ff0c5952

31

Buasl Tenonepenaun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5c36

32

VY nenpHas TEI0€MKOCTh BEIIECTBA.
KonnuecTBo TEmIOTHI Ipu

bubanoreka LJOK
https://m.edsoo.ru/ff0c5c36
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Terionepeaaye. AnnadaTHbII
rpotecc

IlepBbIil 3aKOH TEPMOAVHAMUKHU U

but6mmoreka [IOK

33
€ro NPUMEHEHHE K U30IpoLIeccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs nporieccos B
34 npupojie. Bropoii 3akon Bubmmorexa [IOK
PHpOZE. p https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHU
35 [Tpunmun nevictBus u KI1/{ bubnnorexa [JOK
TETUIOBOM MaIIuHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ1
37 DKOJIOTHYECKHUE TPOOIEMbI
TETIOIHEPTETHKH
O6o0maromuii ypok
38 «MOJII:K JII;JIl Ha;};p ¢u3nka. OCHOBBI bubmmorexa LIOK
YIp ' https://m.edso0.ru/ff0c6938
TEPMOTUHAMUKI
KonTponbHas pabota mo Teme
39 «MonexynspHas ¢puzuka. OCHOBBI bubmmorexa LIOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI
40 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubmuoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAsI U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yXa. HachlleHHbIN bubmmorexa [TOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramnmueckue u
aMmop(HbI€ Tesla. AHU30TPONUA
P d P bubnuotexa [JOK
42 CBOMCTB KpHCTALTOB. JKHIKHE

KpucTaJllbl. COBpeMCHHBIe
MaTCpHraJIbl

https://m.edsoo.ru/ff0c65f0
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[InnaBnenue n KpUCTATUIU3ALIMSL.

43 V nenpHas TEIUIOTa IJIaBJICHUS buGnuorexa [IOK
A : https://m.edso0.ru/ffoc6708
CyOmumariust
bubnunoreka LIOK
44 YPaBHEHNC TEILIOBOTO Oananca https://m.edsoo.ru/ff0c6820
OeKTpu3anys Tell. DIEKTPUIECKUI
45 3aps, pI[Balllan a DIICKT I/I;[II;CKI/IX bubmorexa HOK
AL a p https://m.edsoo.ru/ffOc6bcc
3apsJI0B
I[IpoBOOHUKH, TUIIEKTPUKHU U
46 H(E)J'I IIOBO HI/?KI/I 3aK(I:H buGnuorexa [IOK
YHpOBOA ' https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs JICKTPUICCKOTO 3apsiaa
BsaumopeiictBue 3aps10B. 3aKOH
47 Kynona. Toye4yHbIN 2IIeKTpUIESCKUN buGnuorexa [IOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsin
Hanpssk€HHOCTB IIEKTPUYECKOro
48 nosist. [IpuHImn cynepno3unuu bubmuoreka [JOK
BJIEKTPUYECKUX MoJen. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cui sanexkTpocTaTHieckoro
49 noxad. ITorennuan. PasHocts bubnnorexa [TOK
’ T(HAIL. https://m.edsoo.ru/ff0c6f00
IIOTEHIAAIOB
ITpoBOAHUKH U TUDIEKTPUKU B
50 3J'Ip€I<T I([)CTaTI/I‘-IG;Z([)KOM noljie bubnuorexa [JOK
p ' https://m.edsoo.ru/ff0c7018
JvanexTpudeckast MPOHUIIAEMOCTh
51 OnektpoémkocTs. KoHmeHncatop bubmmorexa [IOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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52

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIeHcaTopa. DHEeprus
3apsHKEHHOT0 KOHJIEHCAaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHIMIT NEWCTBUS U IPUMEHEHUE
KOH/JIEHCAaTOPOB, KOIMPOBATBLHOTO
amnmnapara, CTpyHHOro mpUHTEpa.
DneKTpocTaTUYeCKas 3alluTa.
3a3eMyIeHUE DIICKTPOIIPUOOPOB

55

DNEeKTPUUYECKUM TOK, YCIIOBUS €TO
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporunenue. 3akon Oma ajist
ydacTka 1enu

56

ITocnenoBarenbHOE, NapaIeNbHOE,
CMEIlIaHHOE COEIMHEHNE
poBOJIHUKOB. JIaGopaTopHas
pabota «/3ydyeHue cMeIanHoro
COEIUHEHUS PE3UCTOPOBY

0.5

bu6anoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTB EKTPHUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

bu6anoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 TOJIHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenune DJ1C ucToOUHMKA TOKA U
€ro BHYTPEHHETO COITPOTHBIICHUS»

0.5

but6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0



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

59

PezepBHblii ypok. KonTposbHas
pabora 1o Teme "DeKTpouHaMHuKa"
/ Beepoccuiickast mpoBepoYHast
paborta

bubnunoreka LIOK
https://m.edsoo.ru/ff0c8c56

60

Oo6o06maromuii ypox
«DNEKTPOANHAMUKAY /
Bceepoccuiickas nmpoBepouHas padora

bubnunoreka LIOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAas IPOBOJAUMOCTD
TBEPIBIX METAJLIOB. 3aBUCUMOCTh
COIPOTHUBIICHHS METAJJIOB OT
Temnepatypbl. CBepXIpOBOAUMOCTh

62

DNEeKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

63

[TonynpoBoiHUKH, UX COOCTBEHHAs
Y IPUMECHasi IPOBOAUMOCTD.
CgoiicTBa p—N-miepexo/a.
[TonynpoBoIHUKOBBIE TPUOOPHI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

64

DNeKTpUUECKUH TOK B pacTBOpPax U
pacriaBax 3JIeKTPOJIUTOB.
DNeKTpOTUTHYECKAs TUCCOIHAIIHSI.
DneKTpon3

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c82ba

65

DNEeKTPpUYECKHUI TOK B razax.
CamocTosiTeTbHbIN 1
HECAMOCTOSITENIbHBIN pa3psl.
Monnus. [Tnazma

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuueckue mprudopsl 1
YCTPOMCTBA M X MPAKTHYECKOE

bubnunorexa LIOK
https://m.edsoo.ru/ffOc86fc



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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npuMmenenue. [IpaBuia TeXHUKH
0€30I1aCHOCTH

KonrponsHas pabora o teme

«Qunekrpocraruka. [TocTosHHBIM Bu6mmoteka [JOK
67 . 1
3JeKTpuYeCcKuii TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
PezepBHblit ypok. O6o0maromnmii bubnuorexa LIOK
68 1
ypok o TeMam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuecTBO 4acoB

Ne T Kounrpous | IIpakTuuec Aata daxkr. DJIeKTpOoHHbIe UG pPOBbIE
eMa ypoka U3y4eH
n/n Bcero HbIE KHe st AarTa o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
[TocTostHHBIE MATHUTHI U X

1 B3auMoJieicTBHE. MarHuTHoe I10JIe. 1 bu6mmoreka [IOK
BekTop MarHuTHON MHAYKIIUH. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHo€e 1oJie MPOBOIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnuorexa [JOK
B3anmoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «3yueHnue

3 MaFHII/:THOI;O noﬂﬂ KaTyHJKI/Iy: 1 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME€ MAarHUTHOTO TIOJIS Ha
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnnoreka [JOK
«HccnenoBanue aeMcTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)»

JlelicTBME MAarHUTHOTO TOJIS Ha
5 JBHKYILYIOCS 3apSKECHHYIO 1 bubnnorexka [JOK

yactuily. Cuna Jlopenua. Pabora
cusl JlopeHna

https://m.edsoo.ru/ff0c9df4



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

DJNIeKTpOMarHuTHasE WHYKITHUSI.
IToTok BeKTOpa MAarHUTHOM
uHaykiuu. DJ1C uaaykuuu. 3aKoH
3JICKTPOMArHUTHOW WHYKITAN
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHON MHTYKIIHW)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIEHUE
camounaykuuu. J/1C
CaMOUHIYKIIUU. DHEPrust
MarHUTHOTO TIOJISl KATYIIKU C TOKOM.
DIIEKTPOMAarHuTHOE I0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHHUE: OCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI,
3JIEKTPOJBUTATENb, YCKOPUTEIU
AJIEMEHTAPHBIX YACTHIIL,
WHIYKIIMOHHAs ME€Yb

10

Ob6o6maromuit ypok «MarHutHoe
nose. DIeKTpOMarHUTHAs
WHTYKIIUS)

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota mo Teme
«MaruuTtHoe 10JI€E.
DNIeKTPOMarHuTHasE UHIYKIUS»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CBOOOTHBIE MEXAHUYECKUE
konebanus. ['apMoHndeckue
KoneOaHusl. YpaBHEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06



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

rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaineHue 3HEprun

13

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTHU
neproa MajblX KOJICOaHHid Tpy3a Ha
HUTH OT JJTMHBI HUTH U MACChI
rpy3a»

14

KounebarenbHbIi KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJIeOaHHs B HCaTbHOM
KoJsie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX1y MEXaHHYECKHUMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJI€ATIbHOM
K0JIeOaTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

IIpencraBienue 0 3aTyXaromux
KosieOaHusX. BoIHyX1eHHbIE
MeXaHUYeCKue KojaeOaHMsl.
Pe3onanc. BeiHyxaeHHbBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

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

17

IlepeMeHHBIN TOK.
CuHycoOnJaJIbHBIN IEPEMEHHBIN TOK.
MoIHOCTb IEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA Y HANIPSKEHUSI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPIUU



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

19

YCTpOoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTIO
3BOHKA, F€HEepaTopa NepeEMEHHOTO
TOKA, JINHUH 3JIEKTpoIeperad

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

20

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPIUH.
Kynbrypa ncnonb3oBanus
JJIEKTPOIHEPTHUH B MTOBCEIHEBHOM
KHU3HU

21

MexaHnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
CkopocThb pacnpocTpaHeHHS U
JuiHa BONHEL. [lonepeunsie u
MIPOJIOJIBHBIE BOJTHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CxopocTb 3ByKa. ' poMKOCTh
3ByKa. Bricota ToHa. TemOp 3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcccOc

23

ONeKTPOMarHUTHbBIE BOJIHBI, UX
CBOMCTBA U cKOpocCTh. [Ikaia
JJIEKTPOMATrHUTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIHAIIBI paTuOCBA3Y U
TeneBueHus. Passurue cpencrs
cBs3u. Paguonokanvs

25

KontponbHas padota «Konebanus u

BOJIHBD)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc6f8

26

[IpssMonuHENHOE paclpOCTpPaHEHKE
CBETa B OJHOPOJHOU Cpee.
Todeunslii ICTOYHUK cBeTa. JIyd
cBeTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoenue bubmmorexa [JOK
p L p https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubmumoreka [IOK
[IpenenpHbIN yroJ MoJgIHOTo https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaKeHUS
29 JlabopaTtopHas pabota «M3mepeHue bubnuorexa [JOK
MOKa3aTelist NPEeJIOMIICHHS CTEKIIAa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxeHuit
30 B rH3e. DopMyIia TOHKOW JIMH3BI bubmorexa HOK
- TOPMY. ' https://m.edsoo.ru/ffocddle
YBennyeHue JuH3bI
JlaGopaTopHnas pabota
31 «HccnenoBanue cBOMCTB
M300paKCHUM B JIMH3AX»
Hucnepcus ceeta. ClI0KHBIN COCTaB
30 6emnoro csera. Lser. JlaboparopHas
pabora «HabmrogeHue aucnepcun
CBETa»
33 Nntepdepenuus ceta. Audpaxius bubnuoreka [IOK
cBeta. [ludpaknuonnas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnoreka [JOK
Ilonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudoOpsl U yCTpoiicTBa
35 U YCJIOBHS UX 0€30I1acHOTO
IPUMEHEHHS
36 ['paHuIbl TPUMEHUMOCTH bubnuorexa [IOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862



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

[TocTynaTel cnenuanbHON TEOpUU

OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeIJIEHUE bubmmorexa LIOK
P ) https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKpAIICHUE JITTHHBI
OHeprus U UMIYJbC
38 peNATUBUCTCKON YacTulpl. CBs3b bubnuoreka [IOK
MAaCCBhI C SHEPTUEN U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTtponpnas padora «OnTuka.
39 OCHOBBI CHELIUAIBHON TEOPUH bubnmorexa [IOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTHY
40 ®otonbl. Dopmyna [1nanka. bubnuorexa [IOK
DHeprusi 1 UMITYIIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIE0BaHUE Eub 1OK
nOIMoTEKA
41 .0 A.T.
$oroserra. ObITel https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHeHHE
42 SﬁHMTegHa ,HH(I:I(I)(I)OTOB(I)(;CKT& bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdpgexra
Jasnenue cBera. OnwiTe I1. H.
43 JlebeneBa. XuMHYECKOE NEUCTBUE bubmmorexa [TOK
' https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpocTsa u
a2 PaKTUIECKOe IPUMECHEHHE:

dboTornemMeHT, GOTOIATIHK,
CoNTHEYHas OaTapesi, CBETOUO/T



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

Perenne 3agau 1mo reMe «DJIeMEHTHI

bubmuoreka [JOK

4 KBAHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Mopenb atoma Tomcona. ONbITHI

46 Pezepdopna o paccesauro o- bubmmorexa [JOK

https://m.edsoo.ru/ff0d091a
yactull. [[1anerapuas Mozenb aroma
bubmuorexa [JOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u nornoieHne GOoTOHOB

48 IIPU IIEPEXOJIE aTOMa C OJTHOTO bubnnorexa [JOK
YPOBHSI SHEpruu Ha Apyroi. Bunbl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BousiHoBBIE cBOMCTBa yacTull. BosiHbI

49 ne bpoia. KopnyckynsipHo- bubnuorexa [JOK
BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JTy4CHUE
OTKpbITHE PATUOAKTUBHOCTH.

50 Omneitet Pesepdopaa mo bubnuotexa [JOK
ONIPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3JTYYECHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3iydeHus. BausHue
PaIMOaKTUBHOCTH Ha KUBbIE
OpraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 N3otombl. Anbda-pacma. bubnuorexa [JOK

ONEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['amma-usiydenue

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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53

OHeprus CBs3U HYKJIOHOB B SIIpE.
Snepublie peakuuu. AnepHblid
peaxTop. [IpoOnembl, IepCreKTUBHI,
9KOJIOTMYECKHUE aCIEKTHI IEPHON
SHEPreTUKU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOIIOIeHUS U
pPErUCTpaluK dJIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHIaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($u3nYeCcKOil KapTUHBI MUPa»

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

55

Otanbl pa3BUTHS ACTPOHOMUH.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHUHU. By
3BE3qHOrO HEeba. Co3Be3usl, spKue
3BE3/1bl, INIAHETHI, UX BUANMOE
nBwxeHue. ComHeyHasi cuctemMa

56

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounnk sneprun CosHIa U 3BE3]T

57

3BE3bI, UX OCHOBHEIC
XapaKTEePUCTUKU. 3BE3IBI TTIABHON
nocJieIoBaTeIbHOCTH. BHyTpeHHee
cTtpoenue 38€37. CoBpeMeHHbIE
MIPEICTABJICHHS O IPOUCXOKICHUH U
sporronnu CoHIA B 3BE3]T

58

Mneunsiii [Iyte — Hama
I"amakTuka. [lonoxenue u nBUXEHUE



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Comnura B [N'amaktuke. ["anakTuku.
YépHbIe ABIPHI B SApPaX FaTaKTHK

59

Bcenennas. Paz0eranue rajiakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

60

Hepemennsie npo6iaembl
ACTPOHOMHH

61

KonTponbnas pabota «1eMeHThI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOU,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ITHYECKOH cepax NesTeTbHOCTH
YyeJa0BeKa

63

O6o6maromuit ypok. Pois u Mecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTHHE
Mupa

64

Ob6o6maromuit ypok. Posb
¢du3nueckoil Teopun B
(dbopMHpOBaHUY TIPEICTABICHUH O
¢buznyecKoil kKapTuHe MUpa

65

Ob6o6maromuit ypok. Mecto
(bU3nuUeCKOil KapTHHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTCCTBECHHO-HAYUYHBIX
MPEJCTABICHUIN O IPUPOJIE




66 PesepBHBI ypok. MarHuTHOE 10JI€.
DIEKTPOMAarHuTHAs MHIYKIHS

PesepBublit ypok. Ontuka. OCHOBBI
67 CHeHaTbHON TeOpUH
OTHOCUTEJIBHOCTH

68 DJeMeHTHl aCTPOHOMHUU U
acTpou3uKu

Pesepnbriii ypok. KBanroBas ¢usnka.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOPAMME

68



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha TpUMEpax polib M MecTo (U3UKH B
(GbopMUPOBaHUM COBPEMEHHON HAYYHOW KapTHHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTHYECKOU 1€ TEIbHOCTU

Jmonen

10.2

Y4uTBIBaTh TPAHUIBl TMPUMEHEHHS U3YUYCHHBIX (PU3UYECKHX
MOJIeNIel: MaTepHalibHas TOYKAa, WHEpIUajbHAs CHCTeMa OTCUéTa,
a0COIOTHO TBEPIIOE TEINIO, UCANIbHBIN ra3; MOJEIN CTPOCHHUS T'a30B,
KUAKOCTEH U TBEPIBIX TeJ, TOUCUHBIN 2NMEKTPUUECKU 3apsa — MpU

perieHnu GU3NIEeCKUX 3a1a4

10.3

Pacno3znaBath dusndeckue siBJIeHUS (TPOIECCHl) U OOBACHITH X Ha
OCHOBE 3aKOHOB MEXAaHHWKH, MOJIEKYJISPHO-KHHETHYECKOH TEOPHH
CTPOCHHSI BEIIECTBA H JJIEKTPOJAWHAMUKH: DPABHOMEPHOE W
PaBHOYCKOPEHHOE NMPSMOJIMHEHHOE IBUKEHHE, CBOOOHOE MaJIeHHe
TeJ, JBH)KEHUE IO OKPY)KHOCTH, MHEpLUs, B3aUMOJCHCTBHE Tell;
nuddy3us, OPOYHOBCKOE JBWIXKEHHUE, CTPOCHUE >KHAKOCTEH U
TBEPABIX Te€l, W3MEHeHue oO0béMa Tea TMpU HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, HCIapeHHe, KOHACHCalus,
MJIaBJICHUE, KPUCTALTU3ANMS, KUIIEHHWEe, BIAXHOCTh BO3/yXa,
MOBBIICHUE JIaBJICHHS Ta3a NpPH €ro HarpeBaHWH B 3aKPHITOM
cocyle, CBSI3b MEXIy IapaMeTpamMH COCTOSHUS Ta3a B

H3o0IIponeccax; 3JICKTpU3aus T, B3aUMOJICHCTBUE 3apgaa0B

10.4

OnucelBaTh MEXaHUYECKOE JIB)KEHUE, WCIONb3ys (U3HUecKue
BEJIMYMHBI: KOOPAWHATA, IyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWJIA, HMIYJbC Tejla, KHHETUYECKas DSHEprusd,
NOTEHLIMAJbHAsl SHEprusi, MexaHudeckas paldoTa, MeXaHHWYecKas
MOIIHOCTb; NpPH ONHUCAHUM IPABWIBHO TPAKTOBaTh (hU3MUECKHI
CMBICJI HUCHOJb3yEeMBIX BEJIMYMH, MX OOO3HAYCHHUS W EIUHUIIBI,
HaXOJIUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETHUNHY

C ApYTMMHU BCINYNHAMU




10.5

OnuceiBaTh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEI M TEIUIOBBIC
SIBIICHUS, HUCHOJB3ysS (U3MUCCKHUE BEJIUYMHBI: JaBJICHUE Tas3a,
TEeMIepaTypa, CpeAHss KHHETHYECKas DJHEPrusi XaoTUYECKOIro
JIBYDKEHHUSI MOJICKYJI, CPEIHCKBAJpaTU4YHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPCHHSS OHEprusi, pabora rasa,
KO3((PUIMEHT TOJE3HOTO NEWCTBHS TEIUIOBOTO JIBUTATEIS, MpPU
ONMUCAHWM  TPABWIBHO  TPAaKTOBaThb  (DU3UYECKUHA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAUCHHS W CIUHHIIBI, HAXOAUThH
GbopMyJibl, CBA3BIBAIONIUE JAHHYIO (DHU3UYECKYI0 BEIMUYHUHY C

JIpPYTAMH BEJIUYUHAM

10.6

OnucelBaTh HM3y4EHHBIE DJEKTPUUYECKUE CBOWCTBA BEILIECTBA U
DIIEKTPUYECKUE SBICHHUA (TPOLECCHI), HCHOIB3YySd (hu3HyecKue
BEJIMYMHBL:  DJIEKTPUYECKUM  3apsii,  JJIEKTPUYECKOE  TOJE,
HaIpsOHKEHHOCTh 110JIA, IIOTEHLHAJl, Pa3HOCTh IOTCHLUAJIOB; IIpU
ONMCAaHUHM  TPAaBHIBHO  TPAKTOBaThb  (DUBUYECKHA  CMBICIH
UCIOJIb3YEMBIX BEIMYUH, UX OOO3HAYEHUS M €IMHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOLIIE JaHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMHU

BCINYHNHaAMH

10.7

aHaATM3UPOBaTh (PU3MUECKUE TPOLECCHl U SIBJICHUS, MHCIOIb3Ys
¢du3nyeckre 3aKOHbI U MPUHLUIIBL 3aKOH BCEMUPHOTO TAroTeHus, |,
I1 u 111 3axons! Hhr0TOHA, 3aKOH COXpaHEHHS] MEXaHUUYECKOM SHEPTHH,
3aKOH COXpaHEHUS UMITYJIbCa, IPUHIUI CYNEPIO3UIINH CUJT, TPUHLIUIT
paBHONpABUS HHEPUMAIBHBIX CHCTEM OTCUETA; MOJIEKYIISIPHO-
KMHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, Ia30BbIE 3aKOHBI, CBSI3b
CpelHel KMHETUYECKOW SHEPruu TEIJIOBOTO JIBHKEHUS MOJIEKYIN C
a0COJTIOTHOM TeMITepaTypoH, MePBBIA 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHHMs DJIEKTPUYECKOro 3apsnaa, 3akoH KyioHa; mpu 3TOM
pas3nnyaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE NPUHIUIBI JEHCTBHS MAaIIWH, NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3iuyaTh yCIOBUS HUX 0€30macHoro

HCIIOJIb30BaHUsA B HOBC@)IH@BHOﬁ KHU3HU

10.9

BBIMONHATE AKCTIEPUMEHTHI TT0 UCCIICAOBAHUIO (PU3UICCKUX SIBICHHH
U TIPOIIECCOB C HMCIIOJIb30BAHMEM TPSIMBIX M KOCBEHHBIX M3MEPEHHIA;
pu 3ToM (OPMYIHPOBATH IPoOIEeMy (3a1a4y) U THIIOTe3y y4eOHOTOo
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEII0KEHHOTO

000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI




10.10

OcymiecTBIATh TOpsSMbIE M KOCBEHHBIE H3MEpEHUs (U3UUECKUX
BEJIMYMH; TP 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEPEHHS H

HCIIOJBb30BaTh U3BECCTHHIC METOAbI OLICHKH HOFpeIHHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NYCCKUMHU BEIUYUHAMH C
MCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHHH; NPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpPOBATh PE3yJbTaThl IOJYYCHHOW 3aBUCHMOCTH
(U3HYECKUX BETUYHH B BUJIC TAOIUI] U TPAPUKOB, EJIaTh BBIBOIBI IO

pe3yJsibTaTaM MCCIIEI0BaHUs

10.12

CobOmromate mpaBmiaa 0e30MacHOrO Tpylda TpU  IPOBEICHUH
UCCIICIOBAaHUI B paMKax y4eOHOro OKCIIEpUMEHTa, Y4eOHO-
UCCIIEI0BATEIbCKON M MPOEKTHON JEATEIbHOCTH C MCII0JIb30BaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOpHOTO 000PYyI0BaAHUS

10.13

Pemarp pacu€rHble 3a/1auu ¢ SBHO 33JJaHHON (PU3MUECKON MOJAEIBIO,
UCHONB3YS (M3MUYECKHE 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaIM3a
YCJIOBHS 3a7auyd  BbIOMpPATh (DUUYECKYIO MOJIENb, BBIICTATH
du3nUYecKre BeIMYUHBI B POPMYITBI, HEOOXOUMBIC IS €€ PEIICHUS,
MPOBOJUTh pacy€Tbl M OLEHUBATh PEAIBHOCTh IOJIYYEHHOTO

3HA4YCHUA (1)1/1314%01(0171 BCIIMYHUHBI

10.14

Peniate Kau4C€CTBCHHBLIC 3aJadu: BBICTpAnBAaTh JJOTNYCCKHU
HCIIPOTHUBOPCUUBYHO LICTIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHUS

10.15

Hcnonb3oBaTh NpU  pELIEHHH Y4YEOHBIX 3aJjau COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTHMH JUIsl MOMCKA, CTPYKTYpHUPOBAHUSA,
MHTEPIIPETAllMd U TPEJCTAaBIECHUSI YUYeOHON M HaydyHO-TIOMYJISpHOU
uHpOpMalLNH, TOTYYEHHONW U3 Pa3IMUHBIX UCTOYHUKOB; KPUTHUYECKH

AHAJIU3UPOBATH MOJYYACMYIO I/IH(I)OpMaI_[I/IIO

10.16

[TpuBOANTE MpUMEpPHI BKJIA/Ja POCCUICKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

10.17

Hcnonk30BaTh TEOpeTUUYECKUE 3HAHUS MO (PU3MKE B MMOBCEIHEBHOMN
KU3HM N1 oOecriedeHHsi O€30MacHOCTH TMpU  OOpalieHud ¢
npubopaMd U TEXHMYECKHMH YCTPOMCTBAMHM, JUIsl COXPAHEHUs
3I0pPOBbSI M COONIOJCHHUSI HOPM JKOJIOTUYECKOTO TIOBEACHUS B

OKpYKarollen cpee

10.18

PaGoTaTh B rpyrmirie ¢ BEIMOIHEHUEM Pa3IMYHBIX COLUATBHBIX POJICH,
IUTAaHUPOBaTh  paboTy TPYNIBL, pPALMOHAIBHO  PpaCHpenesiaTh

00SI3aHHOCTH H IJIaHUPOBATh OCATCIBHOCTE B HCECTaHAAPTHBIX




CUTyalludXx, aICKBATHO OLCHHBATH BKJIA[ KaXAOI0 U3 YYaCTHHKOB

IPYIIIBI B pELIEHNUE pacCMaTpUBaEMOM IPOOIEMbI

11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

111

JleMoHCTpHpOBaTh Ha TpUMEpax polb H MecTo (U3UKH B
(dbopMUPOBaHUM COBPEMEHHON HAYYHOW KapTUHBI MUPA, B PA3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOU 1€ TEIbBHOCTU

JIOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

VY4uuThIBaTh TpaHMLBl MPUMEHEHHs M3YYEHHBIX  (U3UYECKUX
MOJEJIEH: TOYEUHBIN 2JIEKTPUUYECKHUM 3apsi, SAEpHAsi MOJEIb aToMa,

HYKJIOHHasg MOJAECJIb aTOMHOTO fAJpa IIpu pCIICHUN (1)I/I3I/I‘-ICCKI/IX 3aga4

11.3

PacnioznaBath (husznyeckue siBieHUs (IPOIECCHl) U OOBIACHATH UX HA
OCHOBE 3aKOHOB DJJIGKTPOJMHAMUKM U  KBAHTOBOW  (pu3MKu:
AIIEKTpUYECKasi IPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XMMMUECKOE,
MarHMTHOE  JI€HUCTBHUSA  TOKAa,  B3aUMOJICHCTBUE  MArHUTOB,
AIIEKTPOMAarHuTHas WHAYKLUS, JeMCTBHME MAarHUTHOrO IIOJIsS Ha
MPOBOJAHMK C TOKOM WU ABWXKYIIMMCS 3apsj, 3JIEKTPOMAarHUTHbBIE
KoslebaHus W BOJHBI, MPSIMOJIMHEHHOE pacnpocTpaHEHHe CBeTa,
OTpakeHHe, IpeloMJeHHe, UuHTepdepeHus, Iuppakuus Hu
MOJIIpU3alUsl CBETA, AUCIIEPCHs] CBETa, (POTOINEKTpHUUECKUN AP deKT
(botorddexT), cBeTOBOE IaBIEHWE, BOSHUKHOBEHHUE JIMHEWYATOTO
CIEKTpa aToOMa BOJOPOAA, €CTECTBEHHAas W MCKYCCTBEHHas

pPaanoOaKTUBHOCTDb

11.4

OnucelBaTh M3y4EHHBIE CBOMCTBa BeHleCTBa  (JIEKTPUUECKHE,
MarHUTHBIE, ONTUYECKHUE, TEKTPUUECKYIO TPOBOAMMOCTD Pa3IMYHbIX
Cpell) U DJIEKTPOMArHUTHbIE SIBIE€HUSA (TPOIECCHI), HCIOJIb3Ys
¢dbusznyeckue BENUYMHBL: JJEKTPUYECKUH 3apsj, CHia TOKa,
NIEKTPUYECKOE  HANPSDKEHHE, DJIEKTPUUYECKOE  CONPOTUBIIEHHE,
pasHocTh moteHmanos, JJ1C, pabora Toka, HHAYKIMSI MarHUTHOTO
nois, cuwia Amnepa, cwia JlopeHna, MHAYKTMBHOCTb KaTyIIKH,
SHEPIus 3JIEKTPUYECKOI0 MU MAarHUTHOTO IOJIeH, MepUuo] U 4acToTa
KoJIeOaHUH B KOJIeOaTeIbHOM KOHTYPE, 3apsi/] U CHJIa TOKA B IpoLiecce

FapMOHMYECKHX  JJIEKTPOMArHUTHBIX  KosneOaHuil,  QokycHoe




pacCTodHNUC U ONTHUYCCKAsA CUJia JIMH3BI; IIPU OMHCAHUHU ITPABUIIBHO
TPAKTOBAThH (bl/ISI/I‘IeCKI/Iﬁ CMBICJI HCHOJIb3YCMBIX BCJIIMYUH, HUX
0003HAYEHHUS H CAWHUIBI; YKa3bIBaTb q)OpMy.]'II)I, CBsA3bIBAIOIIHEC

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUMHAMU

115

OnuceiBaTh  HM3y4YEHHBIE KBAHTOBBIC SIBICHMS W IPOLECCHI,
UCHOJb3Ysl (PU3HUECKUE BEIUYMHBI: CKOPOCTb 3JIE€KTPOMArHUTHBIX
BOJIH, JIJTUHA BOJIHBI U 4aCTOTa CBETA, SHEPTUS M UMIYJIbC (OTOHA,
IIepUO/ MOJIypacnana, SHEPrus CBsA3U ATOMHBIX SAIEP; IIPU ONIUCAHUN
IPAaBWJIBHO TPAaKTOBaTh (PU3MYECKUH CMBICI  HCIOJIb3yEMbIX
BEJIMYMH, HUX O0O3HAu€HUs M EIUHMIBI; YKa3blBaTh (HOPMYJIBL,
CBS3BIBAIONINE JAHHYIO (U3UYECKYIO0 BEIMYUHY C JPYTUMHU

BEIWMYHMHaAMU, BBIYHUCIATh 3HAYCHUC (1)I/I3I/IHCCKOI>'I BCINYUHBI

11.6

AHam3upoBaTth (U3NYECKUE TMPOILECChl M SBICHUS, HCIOJB3Ys
¢u3nvecKkue 3aKOHBI M NPUHOUIBL 3akoH OMa, 3aKOHBI
MOCJICIOBATEILHOTO W IMAPaUICILHOTO COSAUHEHUS IMPOBOIHUKOB,
3akoH JIxoyns — JleHia, 3aKOH 3IeKTPOMarHuTHOM MHYKIIMH, 3aKOH
MPSIMOJIMHEMHOTO  PaclpOCTpaHEHUsT CBETA, 3aKOHBl OTPAXKEHUS
CBETa, 3aKOHBI IPEJIOMJIEHUSI CBETA, ypaBHEHHE OWHINTEHHA ais
dororddekra, 3aKOH COXpaHEHHS HHEPTUU, 3aKOH COXpaHEHUs
MMITyJIbCA, 3aKOH COXPAaHEHHUs SJIEKTPUYECKOro 3apsja, 3aKOH
COXpaHEHUsT MacCcoBOTO 4YHWCIa, TOCTyJarsl bopa, 3akoH
pPaaMOaKTUBHOIO paclaja; IMpuh JITOM pa3indaTh CIOBECHYIO
bopMyTHPOBKY 3aKOHA, €T0 MATEMATUYECKOE BHIPAKEHHE U YCIIOBUS

(rpaHuILIbI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpeI[eJ'ISITL HAIllpaBJICHUEC BCKTOpa HWHAYKIHUW MArHUTHOTO I10JIA

MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CUJIbI HopeHua

11.8

CTpOI/ITB n  OIIMChIBATb I/I306pa)KCHI/IC, co3gaBacMo€ IIIIOCKHUM

3€pKajOM, TOHKOW JINH301

11.9

BBINONHATE SKCIIEPUMEHTHI M0 UCCIIEA0BAHUIO (PU3NYECKUX SIBICHUIN
U TIPOLIECCOB C UCIMOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX U3MEpPEHHUIA;
pu 3ToM GOopMyIUpPOBaTh MpodiIeMy (3a7auy) U TUIOTE3y y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  IPEJIOKEHHOTO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI

11.10

OcymiecTBIATh MpsIMBIE W KOCBEHHBbIE HU3MEPEHHs] (PU3NUECKUX
BEJIMYMH; TIPU 3TOM BBIOMpPATh ONTUMAIBHBIA CIIOCOO M3MEpPEHHS U

HCIIOJB30BaTh N3BCCTHBIC MCTOJbI OLICHKH HOFpCLHHOCTGfI I/I3MepeHI/II71




11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH C UCTIOIB30BAaHUEM
OpSIMBIX M3MEPEHUM; NpU ITOM KOHCTPYMpPOBaTb YCTaHOBKY,
¢bukcupoBaTh pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTU (PU3MUECKHUX
BEJIMYMH B BUie TaOIUI] U rpauKoB, 1eJaTh BHIBOJIBI IO pe3yJibTaTaM

HUCCICI0BaHUA

11.12

CoOmromaTh TmpaBwia 0Oe30mMacHOro TpyJda TNpH  HPOBEIACHHH
UCCIIEIOBAaHUI B paMKax Yy4eOHOTO »JKCIIEpUMEHTa, Y4eOHO-
HCCIIEN0BATENBCKON U IPOEKTHOM AEATEIBHOCTH C UCIOJIb30BAHUEM

M3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOro 000pyA0BaHUS

11.13

Pemrate pacu€tHbie 3a/1a4M C SIBHO 33/1aHHON (PH3MUECKON MOJEIBIO,
UCMONb3Yysl (U3NYECKHE 3aKOHBbl M NPUHIMIIBI, HA OCHOBE aHAJIM3a
yCIOBHS 3alaud  BbIOMpaTh (PU3MUECKYIO MOJAEIb, BBLACIATDH
¢du3nveckre BeIUMIUHBI U (HOPMYJIIbI, HEOOXOIUMBIE /TS €€ PEIICHHS,
IPOBOAMTH pacu€Thl U OLEHUBATh PEAIbHOCTb IOJIYYEHHOI'O

3Ha4YCHUA (1)1/131/1‘1601(0171 BCJIIMYHMHBI

11.14

Pemrats Ka4uC€CTBCHHBIC 3aJa4du: BBICTpanBaThb JOTHUYCCKH
HCIMIPOTHUBOPCUUBYHO LICTIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/IquKI/Ie SABJICHUA

11.15

Hcnonb3oBaTh NpU  pELIEHMH Y4YeOHBIX 3aJjau COBpPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOTMU JUIs TIOMCKA, CTPYKTYpHUPOBAHUS,
MHTEPIIPETAllMd U NPEJCTaBIECHUSI YUYeOHON M HAay4HO-TIOMYJISPHOU
nH(pOpMaLIKH, TOJIyYUEHHON U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUECKU

AHAJIU3UPOBATD MOJIYYACMYIO I/IH(i)OpMaI_II/II-O

11.16

OOBSACHATH MPUHILIMIIBI IEUCTBUS MalINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3ivyaTh YCIOBHsS HX O€30MacCHOrO HCIOJIb30BAaHUS B

OBCEIHEBHON KU3HU

11.17

[TpuBOANTE MpUMEpPHI BKJIA/Ja POCCUICKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

11.18

Hcnonk30BaTh TEOpeTUUYECKUE 3HAHUS MO (PU3MKE B MMOBCEIHEBHOMN
KU3HH N1 oOecrieueHHsi 0O€30MacHOCTH TMpU  OOpaleHuu ¢
npubopaMd U TEXHMYECKHMH YCTPOMCTBAMHM, JUIsl COXPAHEHUs
3I0pPOBbSI M COONIOJCHHUSI HOPM JKOJIOTUYECKOTO TIOBEACHUS B

OKpYKarollen cpee

11.19

PabGotaTh B rpyImime ¢ BBIIOJHEHHUEM PA3IMYHBIX COLHATIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYHINbI, PALMOHAIBHO  paclpenessTh

0053aHHOCTH U IJIaHUPOBATh ACATCIBHOCTE B HECTaHAAPTHBIX




CUTyalludX, AaACKBATHO OLCHHMBATH BKJIAA KaXIOro M3 YYACTHHUKOB

TPYIIBI B PEIICHUE pacCMaTpuBaeMOi MPOOIeMBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3nena

Kox npoBepsiemoro
3J1eMeHTa

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHN A

1.1

®usuka — Hayka o npupone. Hayunbie
METO/1bl IO3HAHUS OKPY’KaroIero mupa. Poib
JKCIEPUMEHTA M TEOpUM B  IIpoOLECCe

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopnenupoBanue (GU3NYECKUX SIBICHUH U
IIPOLIECCOB. Hayunsblie TUIIOTE3BI.
®u3znueckue 3aKOHbl M TEOpUU. ['paHUILBI
OPUMEHUMOCTH  (U3UYECKHX  3aKOHOB.
IIpuHnun coorserctBud. Pomp u  Mecro
¢u3ukn B (QOPMHPOBAHUU COBPEMEHHOMU
HAay4HOW KapTHHBl MHUpa, B INPAKTUYECKON

e TEIbHOCTH TI0AeH

MEXAHHWKA

KMHEMATHKA

2.11

MexaHn4deckoe JABHIKCHUC.
OTHOCHUTENHLHOCTD MEXaHHYCCKOT'O

nBuxeHus. CucreMa orcuéra. TpaekTopus

2.1

2.1.2

[lepemerienue, CKOpOCTh (CpeHSsE CKOPOCTH,
MTHOBEHHAss  CKOPOCTb) W  YCKOpPEHHE
MaTepuaibHON TOYKH, UX MPOEKIMU HA OCH
CHUCTEMBI KOOD/IMHAT. Crnoxenue

MIEPEMELLEHUH U CTI0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE  JBUKECHHUE. ['padpuku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHMS, IyTH U [epeMenieHus

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




2.14

CBoOogHoe majienue. Y CKopeHue

CcBOOOJHOTO IMaECHUS

2.15

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JIBUKCHHE  MATEPUAIBHOM  TOYKH IO
OKPY’>KHOCTH. YTJIOBas CKOPOCTb, JIMHEHHAs
CKOpPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEeMHUTEIFHOE YCKOPEHHE

2.16

TexHudeckue  yCTpOMCTBA:  CIIMIOMETD,
JBUKCHHE CHApSIOB, LICTIHBIE U PEMECHHbBIE

nepeaavn

2.1.7

[IpakTnueckue paboTHI. N3mepenue
MTHOBEHHOH  ckopoctu.  HMccnenoBanue
COOTHOIIICHHU A MCXKIAY IMyTAMHU,
IPOMIEHHBIMHU TEJIOM 3a IOCJIe0BaTeIbHbIE
paBHBIE  INPOMEXYTKH  BpPEMEHH  IIpU
PABHOYCKOPEHHOM JBIKEHHM C HayaJlbHOU
CKOpPOCTBIO, paBHOW Hymo. H3ydeHue
JIBIDKEHUS IIapuKa B BI3KOH JKUAKOCTH.
W3ydyenue nBukeHUs Tesa, OpPOIIEHHOTO

TOPHU30HTAJIBHO

2.2

JTMHAMUKA

2.2.1

IIpuHuun  otHOcuTenbHOCTH  ['amunes.
IIepBeii 3axkoH HerooToHa. HMHepumanbHble

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. Ilpunnun cynepnosunuu

CHUJI

2.2.3

Bropoii 3akoH HproTOHA 1711 MarepuaabHOR
TOYKM B MHEPLUAIBHON CHCTEME OTCUETa
(UCO). Tpermit 3axkon HerooToHa st

MaTCpHUaJIbHBIX TOUCK

2.24

3akoH  BceMupHoro Tiarorenus. Cuna
TsokecTd. [lepBasg KocMmHueckass CKOPOCTb.

Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJBXEHUST M CUJla TPEHUA  IOKOS.
Koaddunuent tpenus. Cuma conpoTuBieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

2.2.7

[ToctynarenbHo€E U BpaliaTeabHOE ABHKEHUE

aOCOJIIOTHO TBEPIOTO TeJa

2.2.8

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpaIllCHHUS.
[liieuo cunel. YcioBust paBHOBECUS TBEPAOTO

tena B 1ICO

2.2.9

TexHuueckue YCTpOﬁCTBaZ INIOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue padotsl. M3ydyenue nBrxeHus
Opycka MO HAaKJIOHHOW TIUJIOCKOCTH TIOA
JNENCTBHEM HECKONbKUX cwi. MccnenoBanue
3aBUCUMOCTH CHUJI YIPYTOCTH, BOZHUKAIOIIUX
B nedopmMupyeMol MpyKUHE W PE3MHOBOM
oOpasiie, OT BENWYMHBI HUX JedopMaruu.
HccnenoBanue YCIIOBHM paBHOBECHS

TBépI[Ol"O T€J1a, UMCIOIIETO OCh BpalllCHUSA

2.3

3AKOHBI

COXPAHEHUIA B MEXAHUKE

2.3.1

NMnynec MarepuaabHOM TOYKH, CUCTEMBI
MaTepuaibHbIX TO4YeK. HMMmynbc cuibl u

N3MCHCHHEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHuss wumnyiasca B HCO.

PeakTuBHOE IBIKEHNE

2.3.3

PabGora cuel

2.34

MomHocTh CHITE

2.3.5

Kunernueckass  sHepruss  MarepuagbHON

TOYKH. TeopeMa 0 KHHETHYECKOM OHCPIrun

2.3.6

[lorenumaneHas »Heprus. [loTeHumanpHas
JHEprus yIpyro ne(popMHUpOBaHHON
npyxuHsl. lloreHnumanbHas »Heprus Ttena

BOJIM3U MTOBEPXHOCTH 3eMIIH




HOTGHHI/I&J’IBHHC 1 HCIIOTCHUHAJIBHBIC CHUJIBI.

CBs3b paGOTBI HCIIOTCHIHMAJIBbHBIX CHJI C

2.3.7 U3MCHEHUEM MEXaHUYECKOM SHEPTHH
CHCTEMBI TEJL. 3akoH COXpaHCHHS
MEXaHUYECKOM dHEepTrun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS

239 TexHuyeckue ycTpoHCTBa: ABMKEHHUE PaKerT,

o BOJOMET, KOIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktnyeckne paboTel. M3ydenue cBs3u

2310 CKOpOCTe Ten mpH HEyNpyroMm yaape.

UccnenoBanne cBsizu  pabOTBl  CUJIBL €

U3MEHEHHEM MEXaHUYECKOU OHCPI'UH TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH

311

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-
KUHETHYECKON TEOPHH. BpoyHnoBckoe
neuxkenne. uddys3us. Xapakrep IBUKEHHUS

n BSaHMOI[CfICTBHH qacTull BEIICCTBa

3.1.2

Mopgenu CTpoeHUsl Ta30B, KUIKOCTEH U
TBEPABIX Tel W OOBSICHEHHE CBOICTB

BEIIIECTBA HA OCHOBE 3THUX MOJIENICH

3.1.3

Macca wmonekyn. KonanyectBo BemniecTna.

[TocTostnHas ABoraapo

3.14

TermoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama temneparyp Lenscus

3.15

Mopnens wmaeansHOro rasza. (OcHOBHOe
ypaBHEHUE MOJIEKYJISIPHO-KMHETUUECKOU

TCOpHHU UACATBHOI'O ra3a

3.1.6

AOcomtoTHas TeMIeparypa Kak Mepa cpeHei
KMHETUYECKOU SHEPruu TEIIOBOTO
JIBW>KeHUd vacTtull raza. lllkama temneparyp

KensBuna

3.1.7

VYpaBuenue Kianelipona — MeHnzaeneesa.

3akoH JlaapTOHA




3.1.8

T"azoBEIe 3aKOHEL. N3onporieccel B
UIEATBHOM T'a3€ C IIOCTOSHHBIM KOJTUYECTBOM

BEIICCTBA: U30TCPMa, U30X0pa, H306apa

3.1.9

TexHuueckue  yCTpOHCTBA:  TEPMOMETP,

OGapomerp

3.1.10

[Ipaktuyeckue paboTel. M3mepeHHe Macchl
BO3/yXa B KJIacCHOM KoMHare. MccnenoBanue
3aBUCUMOCTH MEXIY napameTpamu

COCTOSHUSA PA3PCIKCHHOI'O ra3da

3.2

OCHOBbI TEPMOJIMHAMUKN

321

TepMO,Z[I/IHaMI/I‘IeCKaH CHUCTEMA. BHYTpeHHHH
OHEPIuia TepMOI[I/IHaMI/ILIeCKOI\/JI CHUCTCMBI H

cIocoObI €€ H3MEHEHNS

3.2.2

KommyecTBO TEIIOTH 1 pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.23

Buapl Temsonepenaun: TETIONPOBOIHOCTD,
KOHBEKLUsA, U31ydeHue. Tenao€MKoCTh Tena.
VnenpHas TEINIOEMKOCTL BemiecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIOINICpCaavue

3.2.4

IIepBbrit 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJAUHAMUKH K U30IIPOLECCAM.

I'padmueckas unTepnperanys padboTsl ra3a

3.25

Tennossle MamuHbl. [IpuHIMOBL IelcTBHS
TeTIOBBIX MauH. [IpeoOpa3oBanus sHepriuu
B TemoBblXx MammHax. Koaddunuent
none3noro geiicteua (manee — KILJ)

terioBoi MamuHkl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocTs mpoiieccoB B IpHPOJIE.
TemaoBele  OBUTATEIU. DKOJIOTHYECKUE

pOOIEMBI TETUIOIHEPTETHKU




Texunyeckne YCTpOfICTBaZ JABHUI'aTCJIb

3.2.7 BHYTPEHHETO Cropasus, OBITOBOM
XOJIOIUIBHUK, KOHTUITUOHED
328 [IpakTuueckue paboTHI. N3mepenne

YAEIBHON TEIIIOEMKOCTH

3.3

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

33.1

[TapooGpazoBanue u KOH/ICHCAIIHSL.
Hcmapenne u xumeHue. YaenbHas TEIUIOTa
napooOpa3oBaHUsl. 3aBUCHMOCTh

TEMIICPATYPhI KUIICHUA OT AABJICHUS

3.3.2

AOCONIOTHAS M OTHOCHUTEIbHAs BIIAXKHOCTh

BO31yxa. HaceleHHslii nmap

3.33

Teépmoe Tenmo.  Kpucraumueckue
amopdHble Tena. AHM30TPONHUS CBOKCTB
KPHUCTAJIJIOB. X(I/I[[KI/IG KpHUCTaJlJIbI.

COBpCMeHHBIC MaTcepHraJIbl

3.34

IInaBneHue u KpucCTaJlJIn3anus. Y nenbHas

TeruioTa miasiaeHus. Cyonumanus

3.35

VYpaBHeHUE TEIIOBOTO OajlaHca

3.3.6

TexHudeckne yCcTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KAIIOPUMETP,  TEXHOJIOTUH
IIOJTy4YEHUSI COBPEMEHHBIX MaTEPUAIOB, B TOM

YHUCJIC HAHOMATCPHAJIOB, U HAHOTCXHOJIOTHHN

3.3.7

[IpaxkTrueckue paboThI. H3mepenne

BJIQXKHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

OneKkTpu3anus Tell. OIEKTPUYECKHHA 3apsfl.

I[Ba BUA SJICKTPUYICCKUX 3apsA10B

4.1.2

[IpoBoaHuUKH, IHADIIEKTPUKUA u

MOJIYIIPOBOTHUKH

413

3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsiaa

4.1.4

B3aumoneiicteue 3apsanoB. 3akoH Kymnona




415

Onektpuyueckoe  noisie.  Hanpsok€HHOCTD
DJIEKTPUYECKOIO OJIA. [TpuHDHN
cynepno3unuu. JluHUM  HaNpsHKEHHOCTH

QJICKTPHUYCCKOI'0O I10JIA

4.1.6

PaGota cui 3JEKTPOCTATHUECKOTO IIOJIS.

ITorennuan. PasHOCTH MOTEHIINAIOB

4.1.7

[IpoBOAHUKY U JUAJIEKTPUKU B MOCTOSHHOM
NEKTpUYECKOM  moje. JudnexTpuueckas

IMPOHUIACMOCTDb

4.1.8

DIEKTPOEMKOCTb. Konpencarop.
DneKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOopa.

9Hepr1/1;1 3apPsSKCHHOI'O KOHZACHCATOPa

4.1.9

TexHuuyeckue YCTpOICTBa: 3IEKTPOCKOIL,
NEKTPOMETP, BJEKTPOCTATHUECKAsl 3allluTa,
3a3eMIJICHHE ANEKTPONpUOOpOB,

KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10

[IpakTnueckue paboThlI. N3smepenune

BHCKTpOéMKOCTI/I KOHACHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcaoBus CyHIICCTBOBAHHA IIOCTOSHHOI'O

421 JJEKTPUYECKOTO TOKA. VICTOUHMKHM TOKa.
Cuiia Toka. [TocTossHHBIN TOK
422 Hamnpspkenune. 3akon Oma a1 y9acTka 1enu
423 DIIEKTPUYECKOE COMPOTUBIICHHUE. Y IEIBHOE
o COIIPOTHBIIEHUE BEILIECTBA
424 [TocnenoBarenbHOE, napajenbHoe,
o CMEIIIaHHOE COCTMHEHHE TIPOBOTHIKOB
Pabota snextpuyeckoro Toka. 3akoH J[xoyrst
4.2.5
— Jlenua
4.2.6 MOIHOCTb 31EKTPUUYECKOTO TOKA
137 anekTpoaBmwxkymas cuna (naimee — SAC) u

BHYTpEHHEE  COMNPOTHBJICHHE HCTOYHHMKA




Toka. 3akoH OMa JuIsl TIOJTHOHM (3aMKHYTOM )

anekTpuyeckoi nenu. Koporkoe 3ambikaHue

4.2.8

ONEeKTpOHHAas  IPOBOAMMOCTb  TBEPIBIX
METaIOB. 3aBUCHMOCTb  COIPOTHUBIICHHS
METaJUIOB oT TeMIIepaTyphbl.

CBepXxnpoBOIMMOCTb

4.2.9

DJIeKTpUYeCKuil TOK B BakyyMme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

[TonynpoBoAHUKHU. CoOcTBeHHAS u
pUMECHAsI POBOIUMOCTb
1OJynIpoBOJHUKOB. CBOICTBa p-n mepexoja.

[TonynpoBoIHUKOBBIE TPUOOPHI

4211

:‘)HGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAX.
9JI€KTp0JII/ITI/I‘-ICCKa$I JUucconuanus.

DIIEKTPOJIN3

4.2.12

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTENPHBIN W HECAMOCTOSATEILHBIN
paspsia. Pa3nnuHble TUIIBI CAMOCTOSATEIIBHOTO

pazpsaa. Monnus. [1nasma

4.2.13

TexHudeckue  yCTpoOWCTBa:  amIepMmerp,
BOJITMETP, pEOCTaT, HWCTOYHUKUA TOKaQ,
JJIEKTPOHATPEBATEIIbHBIC npuOopHI,
3JIEKTPOOCBETUTEIILHBIE npuoopHl,
TEPMOMETpP  CONPOTHUBIICHUS, BaKyyMHBII
MO, TEPMHUCTOPBI U (POTOPE3UCTOPHI,

HOJ'IprOBO}IHHKOBBIfI U0, raJlIbBaHUKa

4.2.14

[IpakTnueckue paboThI. N3yuenne
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.

N3smepenne OJIC umcTouHMKAa TOKa M €ro
BHYTPEHHETo colpoTuBieHus. Habmonenue

ANIEKTPOIH3a

11 KIIACC




Koxa
pa3aena

Koanposepsiemoro
3JIEMEHTa

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

4

OJIEKTPOJMMHAMUKA

4.3

MATHUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

43.1

ITocTtossHable MarHuTel. B3auMoneiicTBre

IIOCTOSAHHBIX MAarHuToOB

43.2

MaruuTtHOEe mone. BekTop MarHuTHOM
uHaykuuu.  [lpuHnun — cynepnosuuuu.
JIuaum marnutHOM MHaykumu. KaprunHa
JUHUMA  MarHUTHOM MHAYKUMHM  TIOJIA

ITIOCTOAHHBIX MaroHuToB

4.3.3

MarHuTHOE T0Jie TIPOBOJHHKA C TOKOM.
Kapruna nuHuMi moss ATMHHOTO MPSMOTO
NPOBOJHUKA M 3aMKHYTOTO KOJIBILIEBOTO
IPOBOJHMKA, KaTYIIKKM C TOKOM. OIBIT
Opcrena. BzanmopeiictBre MpoBOJHUKOB

C TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HallpaBJICHNE

4.3.5

Cuna  Jlopenna, €€ wMooynp W
HampasjieHue. J[BH>KeHHE 3apsKeHHOU
YacTUIbl B OAHOPOJAHOM MAarHUTHOM

nosie. Pabota cunel Jlopenna

4.3.6

SIBrieHME NEKTPOMAarHUTHOM UHAYKIIUH

4.3.7

[ToTok BeKTOpa MAarHUTHON MHIYKIIMU

4.3.8

QJIC WHIYKIUH. 3akoH

BHCKTpOMaFHHTHOﬁ HHAYKIOUN (I)apaz[eﬂ

4.3.9

BuxpeBoe anexrpuueckoe mnoae. IC
WHAYKIIMA B TPOBOJHUKE, JABHXKYIIEMCS
MOCTYTATEIBHO B OJTHOPOZHOM

MAargiuTHOM II0JIC

4.3.10

IIpaBuno Jlenna

4.3.11

NHAYKTUBHOCT. SIBnenue

camouHaykiuu. J1C caMonHayKIun




9Hepr1/1}1 MAarduTHOI'O II0JIA KaTYHIKH C

4.3.12
TOKOM
43.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckue YCTpOMCTBA: IOCTOSHHBIE
MAarHuThl, JIEKTPOMArHUTBI,
4.3.14 JIEKTPOJIBUTATEb, YCKOPUTEIH
JIEMEHTApHBIX ~ YacTHLl, WHIYKIHOHHAs
neyb
[IpakTnueckue  paOOTBHI. N3yuenne
MarHUTHOTO TMOJSl KATYHUIKH C TOKOM.
4315 HccnenoBanue nedcTBUS IOCTOSHHOIO

Mar"ura Ha pamKy c TOKOM.
Uccnenosanue SIBJICHUS

SHGKTpOMaFHHTHOﬁ HHAYKIUU

KOJIEBAHUMA 11 BOJIHBI

5.1

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHUA

.11

Komnebarenpruas cucrema. CBoOOIHBIE
KoJyiebanus. ['apMoHuYeckue KoseOaHwusl.
[lepuon, uwacrora, ammuutyna u  (dasa

KoJieOaHuit

5.1.2

[IpyxxuHHBIA MasTHUK. MaTemaTH4eCKui

MasiTHHUK

5.1.3

YpaBHeHHE TapMOHUYECKHX KOJeOaHUH.
Kunemaruueckoe u IUHAMHAYECKOe

OIMCAaHME KOJIeO0aTEILHOIO JABHOKCHU A

5.1.4

[Ipespamenue SHEPIrUU pu
rapMoHMYeckux  kosiebanusix.  CBs3b
aMILTATYbI KoJIeOaHu’ HUCXOIHOU
BEJIMYMHBI C aMIUTUTYAaMH Kosie0aHuil eé

CKOPOCTH M YCKOpPEHUs

5.1.5

Konebarenbubiit  kontyp. CBOOOAHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHMS B
uaeaJbHOM  KOJeOaTenTbHOM  KOHTYpe.

Amnanorus MCXKAY MCEXaHUYCCKMMU H




OJICKTPOMariHMTHbBIMU KOJICOAHHSIMH.

®opmyna Tomcona

5.1.6

3akoH COXpPAaHCHUS SHCPIruu B HJ1€aJIbHOM

K0JIe0aTeIbHOM KOHTYpE

2.1.7

BriHyX1€HHBIC MEXaHUYECKUE
kojicOanusa. Pesonanc. Pesonancnas
KpuBasl. BrinyxneHHBIC

OJICKTPOMArHMuTHBIC KoJIeOaHHsI.

5138

[lepemennbiii  Tok. CHHyCOUJAIbHBIN

HepeMeHHHﬁ TOK.

5.1.9

MomHocTb IIEPEMEHHOI0 TOKA.
AMIUITUTYAHOE U AEUCTBYIOLIEE 3HAUECHUE

CUJIbI TOKA U HAIIPSAKCHUA

5.1.10

Tpancdopmarop. [IpounsBoacTBoO,
nepegada u noTpediieHne 3JIeKTPUUECKO
SHEPTUHM. OKOJOTUYECKHE PHUCKU MpHU
MPOU3BOJCTBE AJIEKTPUYECKON SHEPTUH.
Kynberypa HCIIOJIb30BAHUS

3JIEKTPOIHEPTUHU B MOBCEHEBHOMN KU3HU

5.1.11

TexHuueckue yctpoiicTBa: ceiicmorpad,
NIEKTPUUYECKUI 3BOHOK, JUHUHU

QJICKTponepcaaqd

5.1.12

IIpaktnueckne pabotel. MccinenoBanue
3aBHCHUMOCTH TepHoJia MajbIX KojaeOaHHi
rpy3a Ha HUTHU OT JJIMHBI HUTH U MAacchbl
rpy3a. MccinenoBanue nepeMeHHOro TOKa
B 1enu u3 II0CJIEJOBATENIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKH U

pesucropa

5.2

MEXAHUYECKHNE

N SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanunueckue BOJIHBI, YCIIOBUS
pacnpoctpanenus. Ilepuon. CkopocThb
pacnpocTpaHeHuss ¢ JUIMHA  BOJIHBI.

HOHepe‘-IHLIC " NpOJO0JIbHBIC BOJIHBI




5.2.2

#H##Par### NntepbepeHnus u qudpakius

MCXaHHNYCCKHUX BOJIH

5.2.3

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTB 3ByKa.

BricoTta Tona. TeMOp 3Byka

5.24

DNEeKTPOMarHuTHBIE BOJIHBL. Y CJIOBUS
M3JIY4eHUS! DJIEKTPOMArHUTHBIX  BOJIH.
B3anmnuast opuenTanus BekTopoB E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.25

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MPeOMIICHHE, MOJISPU3aIHs,
mudpakuusi, uaTepdepeHus. CKOpoCcTh

QJICKTPOMAaruiuTHBIX BOJIH

5.2.6

[Ixama 3IIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne 3MEeKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpyHIMIBI pagMOCBA3M U TEJIEBHUICHUS.
Pannonokanus. DNeKTpOMarHuTHOE

3arpsA3HCHHUC OKPY)KaIOH_[eﬁ Cpeabl

5.2.8

TexHn4eckue ycTpoucTBa: My3bIKAJIbHBIE
HHCTPYMEHTEL, YJIbTpPa3ByKOBast
JUAarHoCTHUKa B TEXHUKE U MEIULIHHE,
pamap, paguONpUEMHHUK,  TEIEBU30D,

anTeHHa, Tenedon, CBU-neun

5.3

OIITUKA

531

HpHMOHHHCﬁHOC paciupoCTpaHCHUC

CBETa B OJIHOPOJIHOM cpene. JIyu cBeTa

5.3.2

OtpaxxeHne cBeTa. 3aKOHBI OTPAXKEHUS
csera. [locTpoeHre n300paykeHui B IIIOCKOM

3epKaje

5.3.3

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHUS
CBETa. AOGCOTIOTHBIH MoKa3aTesb

IpCIOMIICHUSA




5.3.4

Iomnoe BHYTPCHHEE OTpaXKCHHE.
IIpenenbHbli Yroi OJIHOTO BHYTPEHHETO

OTpaXXCHUA

5.35

Hucnepcusi cBera. CloXHBIA  COCTaB

Oenoro ceera. L{Ber

5.3.6

Cobwuparolnue ¥ pacceHBAIONINE JIMH3HL.
Tonkas nuH3a. POKYCHOE PACCTOSIHHE
ONTHYECKAs CHJIa TOHKON  JIMH3HIL
ITocTpoenne HU300paKCHHI B
cOOMpAIOIIUX M PACCEHBAIOIIUX JIMH3AX.
dopmysia TOHKOM JMH3BL. YBEJIUYEHUE,

JIaBaeMoe€ JIUH30HU

5.3.7

[Ipenesnsr [IPUMEHUMOCTH

FCOMeTpI/I‘ICCKOﬁ OIITHKH

5.3.8

Wurepdepenius  ceera. KorepeHTHbIE
HCTOYHHUKHU. VYcaoBusg — HaOIIOAEHUS
MaKCHMYMOB 51 MUHHUMYMOB B
MHTEPPEPEHIIMOHHONH KapTHHE OT ABYX

CI/IH(I)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB

5.3.9

Hudpakuus  cera.  JudpaximonHas
peméTka. YciaoBue HaAOIIOACHUS TJIABHBIX
MaKCHMYMOB npu naJieHuH
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(PPAKIUOHHYIO PEIIETKY

5.3.10

Honﬁpmaum{ CBCTa

5311

TexHuueckue yCTpoOWCTBa: OYKH, JIyMa,
(doToanmnapar, MNPOEKIMOHHBIN ammapar,
MHUKPOCKOI,  TEJIECKOI,  BOJIOKOHHAas
OIITHKA, nudpakoHHass — pem€TKa,

TOJIAPpOn

5.3.12

[Ipaktuyeckne  paboTel.  M3mepeHue
IoKasareJs npesnomienus. Mcecnenosanue
CBOWCTB  HM300paXeHMH B  JIMH3aX.

Hab6monenue qucnepcuu ceeta




RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunel NPUMEHMMOCTH KIIACCHYECKON
MEXaHUKH. ITocTynatsl TEOPUHU
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTh
MOZYJsl CKOPOCTM CB€Ta B BaKyyMe,

MPUHILIMI OTHOCUTEIBLHOCTH DUHIITEHHA

6.2

OTHOCHTENHLHOCTD OAHOBPEMCHHOCTH.
33MCIIH€HI/I€ BpECMCHU W COKpallCHUC

JUINHBI

6.3

DHeprus U UMNyJIbC CBOOOTHON YaCTHUIIBI

6.4

CBsI3p MaccChl C SHEPrHEH M HMITYJIECOM
CBOOOJHOW 4YaCTUIBL. DHEPTUsl IMOKOSA

CBOOOIHON YaCTUIIBI

KBAHTOBAA ®U3UKA

7.1

DJIEMEHTbBI KBAHTOBOU OIITUKU

7.11

®oronbl.  dopmyna Ilnanka  cBs3u
9HEPruu (POTOHA C €r0 YaCTOTON. DHEPrus

U UMITYJIbC (OTOHA

7.1.2

OTkpeiTHE u UCCIIeIOBaHNe
¢dotordpdexra. Onpitel A.I'. Cronerosa.

3akoHb! poTo3ddexra

7.1.3

YpaBHeHue OHHIITEHHA s
dboroddpdexra.  «Kpacmas  rpaHuIa»

dotorddexra

7.1.4

Jasnenue ceera. OnbiTel I[1.H. JIeObeneBa

7.15

XHUMHUYECKOE IENICTBUE CBETA

7.1.6

TexHuyeckue ycTpoicTBa: (GOTOIIEMEHT,
(dboTomaryuk, COJIHEYHAS Oarapes,

CBETOAHNO

1.2

CTPOEHUME ATOMA

721

Monens atoma Tomcona. OnbITE
Pezepdopaa mo uccneqoBaHN0 CTPOCHUS

aToMa. HJIaHCTapHaSI MOACIb aTOMa




7.2.2

[Tocrynater  bopa.  Usznydyenue u
noryiomeHue (GOTOHOB TMpH  MEpexoe
aToMa C OJHOrO0 YPOBHSI JHEPrHMH Ha
npyroii.  Bunel  cnektpoB.  Crektp

YpPOBHEH 3HEpPruu aToMa BOA0poa

7.2.3

BomnHoBEIe cBoiicTBa yacTull. BOJHBI e
bpoiiis. KopmyckyiisipHO-BOJIHOBOM
nyanmu3Mm.  {udpakmuss S7IEeKTpOHOB Ha

KpHUCTaJLIax

724

CroHTaHHOE U BBIHY)XXICHHOC U3JTYUCHUC.

YcTpoicTBO U IPUHIIKIT PaOOTHI Jiazepa

7.25

TexHuyeckue yCcTpoiicTBa: CrieKTpaIbHbII
aHaJIu3 (CHEKTPOCKOIT), JIa3ep, KBAHTOBbII

KOMIIBIOTCP

7.2.6

[Ipaktnueckue pabotel. HabmromeHue

JMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaONIOEHUS U pErucTpanuu

QJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpbiTHE  pagOaKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuio cocraBa
pamuoakTuBHOrO u3nMydeHus. CBoiicTBa
anbda-, oera-, raMma-u3JIy4eHHUs.
BnusHre paguoakTUBHOCTH HA IKHBBIE

OpraHU3MBbI

7.3.3

OTkpbITHE  TPOTOHA M  HEUTPOHA.
Hyknonnas monens siypa ['eitsendepra —
HBanenko. 3apsan saapa. MaccoBoe 4ucio

sapa. M3oTonsl

7.3.4

Anbda-pacnan. ONEeKTPOHHBIN 51
MO3UTPOHHBIM  Oera-pacnan. ['amma-
u3llydeHue. 3aKOH  paJMOaKTUBHOIO

pacnana




7.3.5

DOHeprus CBsI3U HYKJIOHOB B  sjpe.

SAnepusie cunbl. Jedekt Macce saapa

7.3.6

Snepuble peakuuu. [leneHue u cuHTE3

sep

7.3.7

Snepubiii  peaktop.  TepMosuepHbIi
cuare3. [IpobmemMbl W MEPCHEKTUBBI
SIICPHOM  AHEPreTUKH. KOJOTHYECKUE

aCIEKTHI SEPHON DHEPIeTUKU

7.3.8

OnemeHTapHble  yacTulpl.  OTKpbITHE
[IO3UTPOHA. DyH1aMEHTAIIbHBIE

B3aMMOJIEUCTBUS

7.3.9

TexHu4eckue YCTpPOMCTBA: JIO3UMETP,
KaMmepa BunbcoHa, siepHBI peakTop,

aTomMHast bomOa

7.3.10

IIpaktnueckne pabotel. MccnenoBaHue

TPEKOB HacCTHuIg (HO TOTOBBIM

dbotorpadusim)

OJIEMEHTHBI ACTPOOU3NKU

8.1

Bun 3B€3aH0r0 Heba. Co3Be3qusi, sIpKue

3Bé3].'[LI, IJIaHCTHI, UX BUIUMOC JIBUKCHUC

8.2

Conneuynas cucrema. I[lnaHeTsl 3eMHOM
TPYIIIIBI. IImaneThI-THTAHTEI u ux
CIIYTHUKH, KAPJINKOBLIC ITVIAHCTHI. Marjsle

Tena COTHEYHOU CUCTEMBI

8.3

Comnne, d¢orochepa u  armocdepa.

ConHeyHas aKTUBHOCTh

8.4

Hcrounuk sneprun CosHua 1 3BE371

8.5

3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKHU:
Macca, CBETUMOCTh, paJinyc, TEMIIEPATYPa,
ux B3aHMMOCBSI3b. unarpamma
«CTIEKTPAJbHBIA KJIACC — CBETUMOCTbHY.
3BE31bI TJIABHOH ITOCJIECOBATEIHLHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTB» IS

3BE3]1 IJIaBHOM MOCJIEI0OBATEILHOCTHA




8.6

Buytpennee CTpOEHHE 3BE3 .
CoBpemMeHHbIE MIPEICTaBIICHUS 0
npoucxokaeHu u spoirormu ConHia u

3BE31. DTanbl )KU3HU 3BE3

8.7

Mnineunsii Ilyte — nHama ['anaxrtuka.
CnupanpHasg  CTpyKTypa | 'amakTukw,
pacnpeneneHue 3BE3N, Ta3a U IbUIA.
[lTonoxenne wu nBuwxenue ConHioa B
lanaktuke. Ilmockas u  cdepuueckas

noacucTeMsl I'anakTuku

8.8

Tumel ranaxkTuk. PaguorajakTuku U

KBa3apel. YEpHBIE IBIPHI B AIpax FATAKTUK

8.9

Bcenennas. Pacumpenne BceneHHOM.
3akon Xa0O6ma. Pas0Oeranue rajgakTHK.
Bo3pact u pammyc BceneHHoi, Teopus
bosbmioro B3psiBa. Moxens «ropsiuei

Bcenennoi». PennkroBoe nsinyuenue

8.10

MacmrabHast  ctpykrypa BcenenHoit.
Meraranaktuka. Heperménnslie npo0ieMsl

aCTPOHOMHHU




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Msxumes I'.4., byxoBueB b.b., Corckuit H.H. nmox penakiueii [TapdpenTreBoii
H.A.

AO «M3narensctBO «IIpocBemenue

Msikumes I'.JI., byxoBues b.b., Yapyrun B.M. non penakuueii [lapdentoeBoit
H.A.

AO «M3narensctBO «IIpocBemenue

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

[Iporpamma kypca ¢usuku ais 10—11 knaccos. bazoBblit ypoBeHs (aBTop B.
A. KacpgHOB)

YMK «®wuzuka. 10 knacc. ba3oBelil ypoBEHb»

1. ®usuka. 10 knacc. ba3oBbliil ypoBeHb. YUEOHUK C AIEKTPOHHBIM
npuinoxenueM (aBtop B. A. KacbsiHOB).

2. ®uzuka. 10 kinacc. bazosiil ypoBenb. MeTonuueckoe nocodue (aBtop B.
A. KacbsiHOB).

3. ®usuka. 10—11 xnaccel. bazossiit ypoBens. Terpaap 1ist 1ab0paTopHBIX
pabort (aBropsl B. A. KacbsiHos, B. A. KopoBun).

4. ®uzuka. 10—11 kmaccel. bazoBsiii ypoBeHnb. Komnuekrt terpanei ais
KOHTpPOJIbHBIX padoT (aBTop B. A. KachsiHOB)

5. ®usuka. 10 knace. Jlugaktudyeckue KapTouku-3aaanus (aBTopsl M. A.
VYakos, K. M. YiakoB).

YMK «®wuzuka. 11 knacc. ba3oBblil ypoBEHb»

1. ®usuka. 11 kmacc. ba3oBblii ypoBeHb. YUEOHUK C AIEKTPOHHBIM
npuioxenueM (aBrop B. A. KaceaHOB).

2. ®usuka. 11 knace. ba3oBsii ypoBeHb. MeTtoandeckoe nmocodue (aBTop B.
A. KacbsHOB).

3. ®uzuka. 10—11 knaccol. ba3oBbiil ypoBeHb. TeTpaab 1 1a00paTOpHBIX
pa6ort (aBropsl B. A. KacbsiHoB, B. A. KopoBun).

4. ®uzuka. 10—11 kmaccel. bazoBsiii ypoBeHb. Kommekt terpanei nis
KOHTPOJBHBIX padoT (aBTopkl B. A. Kackanos, . B. Urpsiiios).

5. ®uzuka. 11 knacc. Jugakruueckue kapTouku-3aaanus (aBTopel M. A.
VYmakog, K. M. Yiako).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



1 http://nsportal.ru - conmaiibHas ceTh paOOTHUKOB 0Opa30BaHMSI.

2 http://markx.narod.ru/pic/ - ¢usuka B mKoJe.

3 http://festival.1september.ru/articles/ - ¢hecTuBanp nmegarornuecKux uaei
«OTKPBITBIA YPOK».

4 http://lwww.fizika.ru/ - caiit qyis yuurenei GU3UKA U KX YICHUKOB.

5 http://www.physics.ru/ - matepuasl Mo GpusuKe.

6 www . ege .edu.ru - uapopmarroHHbIi mopran EI'D.

7 http :// school - collection . edu . ru / - equnas komekius [{OPos
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