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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, mnpencraBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernojiaBanusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (U3MKE HAMpaBlieHO Ha (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOy4aromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUUTBIBAET HEOOXOJUMOCTh peah3allMi MEXIPEIMETHbIX CBsA3€d (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMU MpeIMeTaMU. B Hell onpenenstoTcsi OCHOBHbIE
e U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEero 00pa30BaHuUsl, IIIAHUPYEMBIE
pe3yibTaThl  OCBOGHUS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

e cojepkaHue yueOHOro npenamera « Pu3nkay 1o rojgaMm oOydeHus.

®du3rka Kak Hayka O HauOoJsiee OOHIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOro MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEMOOOpa3yIOInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MIPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JieKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeleNnsieT XapakTep W pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHUI B cpepe SHEPreTHKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBaMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUpPOBaHME yMEHUN MPUMEHATh HAYUYHBIM METOJ
MO3HAHUS TP BHITIOJTHEHUN UMHU YUYE€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pusuku 111 ypoBHS CpeHETO 00111er0 00pa30BaHUsI TTOJI0KEH
PO UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €I0 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pas3zesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn cenepanuszayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (GU3HKH
o0benuHEH BOKpYr ¢usnyeckux Teopuil. BemymwmM B Kypce sBisercs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKIMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUSA DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii GyHIaMEHTAIBHBIX 3aKOHOB U
IPUHIIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, PaHUL[aX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOIIECCOB).

CucTeMHO-IeSITeNIbHOCTHBIN TOJAX0A B Kypce (pH3UKU peanmu3yeTcs Mpexiie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESTEIbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMme
no (usuke OObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX padOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHamleHus kKabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTcs OBJAJCHHE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEAT0KEHHBIX TUITOTES.

Bonbiioe BHMMaHUE yesieTcs pEIICHNI0 PACUETHRIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A1t pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIAIOIIME TPUMEHSATh W3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOr0 paslieia Kypca, TaK W MHTETPUPYS 3HAHUSA M3
pa3HbIX pasnaesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIEH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOACNU IS CUTyallMd MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusimu @I'OC COO k MmaTepuanbHO-TEXHUUYECKOMY
o0ecrniedyeHno yueOHOTo mporecca 0a30BbI ypOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aThbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOMHETa MpPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe HU3MKKU AOKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYI0BaHHUE.

JemoHCTpanimoHHoe oOopyaoBaHue (opmupyercs B COOTBETCTBHUH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (U3MKE KIIOYEBbIX JIEMOHCTpAlui s
UCCIICIOBAaHMUSI ~ M3y4aeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBAaEeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJOBAHUS JIOJDKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYyYarOIIUXCS K HAayIHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yIbTaTa H3yueHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAaHUEM
bu3nyeCKUX 3HAaHUM U HAYYHBIX J10Ka3aTEIbCTB;

o (opMmupoBaHHE MPEACTABICHUN O poiu (U3UKU OJST Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne 3TUX Ienei oOecrednBaeTCsl pelIeHeM CIEeIyIOIMNX 3a71ad B

nporecce u3ydeHus Kypca GU3NKU Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

e TMpuOOpETEeHNE CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKJIIOYAsS MEXaHUKy, MOJICKYJSIpPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMHpoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS  JUIs
OOBsICHEHHsSI (PU3MYECKHX SBICHUA B TPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHME CMHOCOOOB peUICHUS pa3IMYHbIX 3a7a4 C SIBHO 3a/JaHHOM
duznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CAMOCTOATEIHHOE
co3anue GU3NYECKON MOJEIH, aICKBAaTHON YCIOBHSIM 3a/1a4U;

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

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTepIpeTanuu UHGOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM JJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B He/el0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
pOBeNEeHUs J1a0OpPaTOpPHBIX PabOT M OMNBITOB C YYETOM HWHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupojae. HayuHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B IMPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto du3uku B GOpMUPOBAHUU COBPEMEHHOM HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIeCHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuonuHeitHoe nBrkeHue. J[BUKeHNE MaTEpUAIBHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W TMPAKTUUYECKOE TMPUMEHEHHUE: CIUI0METD,
JBH>KCHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmionenue ABMKEHHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAECIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. Ilpunnun cyneprno3unuu cuil. Bropoi 3akon HeroToHa aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmumueckas
CKOpPOCTb.

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

Tpenwne. Bunsl Tpenus (moxosi, CKoiabxeHus1, kauenusi). Cumna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUsI U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTHU UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CuJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOIUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHHU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHUs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUMX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJIbCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCa.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTU. [TorenumanbHas DHEPTUs YIIPYro
nedhopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U TeJa BOJIM3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3BMEHEHHEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIUATBEHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aUMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

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



Mopnens uneanbHoro ra3za. (OCHOBHOE ypaBHEHHUE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpelIHEel KWHETUYECKOM HHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JHMCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpeIThl 110 MU PY3UU )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIAas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAaTE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBIICHUS U TEMITEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIUMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  ra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 06 ammabatHomM mporecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMHKH K H3ompoieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpatuMocTh IPOLIECCOB B MIPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEUCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBHIX MamuHax. Kodp@uIMEeHT MoiIe3Horo
nerctBus TerwtoBoi mammHbl. [{ukn KapHo m ero koaddummeHT moiae3HOoro
JEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JBUTATEllb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OneIT N0 a1nabaTHOMY paCUIMPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM ).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdHsie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpucTayumM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEMI0BOTO OagaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYYEHUSI COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX apOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUH.

CriocoObl M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJICHUS KPUCTAUIMUECKOTO BEIEeCTBA.

JleMmoHCTpauust KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Pa3znen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3anus Tea. DIEKTpUIecKuil 3aps. [[Ba Bua 3IeKTpUUECKUX 3apsiIOB.
[IpoBOAHUKHM,  JUANEKTPUKU U  TOJYNPOBOJHUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHbli 3€KTPUYECKUN 3apsi.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  IIpuHnumn



CYyNEepHO3ULIMKU 3IEKTPUUECKUX Mojed. JInHuM HanpssKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTh MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJIEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoieiicTBUE Ha3EKTPU30BAHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

ONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMnu.

DNEeKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

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

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
COTNPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MMYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u puMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBOMCTBA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCcKUuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSATENIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHS LHAJIWMHIAPUYECKUX IIPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHUKA TOKA W €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsza.

MexknpeaMeTHbIe CBI3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4E€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBsSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Quuueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHWEe CHUCTEMbl ypaBHEHUH, JuHEHHas (QyHKIMS,
napabona, runep0oiia, UX rpauKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs MAcca, TEIIOBbIE CBOMCTBA TBEPABIX T, JKUJIKOCTEN U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4€T TpPEHUS B TEXHUKE, MOJAIIMWIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUYECKasl 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoaeiiCTBIE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [I[puHIMI Cyneprno3ny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKOMW. KapTWHa NMHUNA MAarHUTHOM HWHIAYKUIHM I1OJIS
NIOCTOSIHHBIX MarHuTOB.

MarautHOoe T1I07€ TPOBOJHHMKA € TOKOM. KapTuHa JMHUM WHAYKUUAU
MarHUTHOTO TOJIS JUIMHHOTO MPSMOrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOyJib ¥ HalpaBlieHHE. J[BUKEHUE 3apSKEHHON YaCTHUIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IIOTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYINAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe ToJie. ODNEKTPOABIKYIIAs Cuia HHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUMHU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE I0JIE.

TexHuueckue yCTpoWcTBa M IPAKTHYECKOE IIPUMEHEHUE: IIOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoeiicTBruE IBYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNMHbLE KONEDAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIcOaHMUA.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpykVHHBIN MasTHUK. MaTremMaTH4eCKUl MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHne sHepruu Npy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJICATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyXaroUux KojeOaHusX. BeIHYKIeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHMS.

[lepemennpiii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

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

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

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



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum mMoOCIEOBATEIBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH TIEPUOIa MaJbIX KOJIeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanue MEpEMEHHOT0 TOKA B LIEMN U3 NOCIE0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMacHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HuTtepdepenius u udpaxius MeXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, MOsIpu3aius, udpaxius,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKHue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBAasl [IMarHOCTHKAa B TEXHHMKE M MEIUILIMHE, pajaap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmntogenue orpakxeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue unrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HaGnrogeHnue cBsI3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHUE,
noJisipu3anus, 1udpaxius, HHTepGepeHIINS.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

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

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. Lser.

Cobuparomiye 1 paccerBarolye TuH3bl. ToHkas nuH3a. DokycHOe paccTosiHUE
U omnTHYecKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuns cBeta. KorepeHTHbIE HCTOYHHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcCaoBuUe HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaAKIIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTpPAaHEHUE, OTPAKEHHE M MPEIOMJICHUE CBETa.
OnTuyeckue mpruodOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Mozellb CBETOBOAA.

HccnenoBanue CBONCTB M300paKEHUN B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmronerne natepdepeHIy CBETA.

Hab6mronenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIBIO TIPU3MBI.

[Toy4yeHue cexkTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEIIETKY.

HaOnronenue nossipuzanuu CBETA.

Yuenuueckuii saxcnepumenm, nabopamopmvie pabomul

W3mepeHune nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB M300paKeHUI B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAlllCHHE
JUIVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs3b MacChl C JHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTHU
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPTUs
U UMIyJbC (POoTOHA.

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

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHUuecKue YCTpOICTBA U MPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, COJIHEUHAasl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT HAa yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -YacTHIL.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u morionieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI HEPIHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypPOBHEW SHEPTUH aToMa BOAOPO/aA.

BousiHoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHuueckue YCTpPOWCTBA W MPAKTUYECKOE TNPUMEHEHHE: CIEKTPaIbHBIM
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOLIME CIOXKHOCTh CTpOeHUS sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnio coctaBa paguoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsl.

Anbba-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl sapa.

Snepneie peakunu. [lenenue u cuHTE3 AIEP.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl U TEPCHEKTUBHI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHbBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyeckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U NMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM GoTorpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dtanbl pa3BUTHUS acTpoHOoMuUU. [IpukiiaagHOoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHIMMOE
JIBUOKEHHUE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu CojHIAa WU 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETUMOCTE». 3BE3JBI TJIABHOM ITOCISIOBATEILHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIAaBHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPECTABICHUSI O MPOUCXOKACHUU U 3BoItonKU CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
Nanaktuke. Tumnsl ramakTuk. PaguoranakTuku U KBasapbl. YEpHBIEC IBIPHI B SIpax
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUH ISl ONPENIeNICHUs TI0JIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee MOBTOPEHUE

Ponr usuku u acTpOHOMUHM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIIMATILHOM M ATUUECKOU cpepax AesaTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHpoBaHUY MPECTABICHUHN 0 (PU3NIECKON KapTUHE MUPA, MECTO (DU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpadu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJO0OUS TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUIONIAIN TIIOCKUX PUryp u o0béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKECHUS B KUBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX
TeJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTHICCKON PEIIETKY, CIIEKTPATLHBIN aHAIIN3.



l'eocpaghus: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPICEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAS I1€4Yb, pajaap, paguoNpuEéMHUK, TEJIEBU3O0D,
aHTeHHa, TenepoH, CBY-neub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne ydeOHOTO TpenMera «Du3nMKa» HAa YPOBHE CPEIHETO OOIIEeTo
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CIICTYIOUIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroluXxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIbHOCTA B MPOILIECCE peaU3alMd OCHOBHBIX HaIPaBICHUI
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIbHOCTh B MHTEpPECax TI'PakIaHCKOIO
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICICTBOBATH C COLIMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTaApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

[EHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJAM, JOCTHUKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKHU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyLIEro;

4) 3cTeTHYECKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucyero pu3n4Ieckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEPEC K pa3lu4yHbIM cdepaMm npodheccHoHaNbHON NeATENbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

IJJAHUPOBAHUE U OCYLIECTBIICHUE ACHUCTBUN B OKPYKAIOILIEH CpeJle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

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

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAHME UEHHOCTH HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IIpOIECCE
U3Yy4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTh
WHJVMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIeATeIIbHOCTH, 33JaBaTh MapaMeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYMST B  paccMaTpUBaeMBbIX
bU3MYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOIHATH pabOTy B YCIOBUAX PEaTbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTUEH, KIIIOUEBBIMH TOHATHUSMU M METOJAMHU
busznuecKoil HayKu;



BJIa/IE€Th HaBBIKAMU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOM e TeNIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHUS,;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PelleHUs], HAaXOAUTh apryMEHTHI JJIsl J0Ka3aTeIhCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE 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 TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunopmanmueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHGPOpMaAIUU (U3NYECKOTO COACpKAHMS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHUKAIlMOHHBIX
TEXHOJOTHIA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJ1a4 ¢ COOJTI0/IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOPM HH(pOpPMAIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
¢dbopMy mpeAcTaBIeHUS U BU3yaTu3alliy.

KoMMyHHKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIe JeliCTBUS:
OCYILECTBIISATh OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBL;



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

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4éToM OOITMX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacmpenensaTh poid ¢ y4€TOM MHEHWH yYaCcTHUKOB, OOCYXIAaTh pPe3yJbTaThl
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJIOTO yYaCTHUKA KOMAaH/IbI B OOIIIHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HWJEU C TIO3UIUUA HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHUBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHSIX, IPOSIBIISITH TBOPUYECTBO W BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJIATh MO3HABATENbHYIO JIEATEbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOYTECHU;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO DJPYAHWIMH B 00JaCTH
(bU3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO TPUHUMATH PEMICHUS MO WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporiecce mocTmKeHUS THYHOCTHBIX PE3YJIbTaATOB OCBOCHHUS MPOTPAMMBI 110
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy 0O0Yy4YaroIIMXCs
COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKIIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HMOIMOHAIIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TIEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

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

HPEIMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiacce nmpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MUpA, B PAa3BUTUU COBPEMEHHON TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBbHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCu€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN a3, MOJEIIM CTPOCHUS Ia30B, JKUIAKOCTEN U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHMS BEIECTBA U



ANEKTPOJAUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEWMHOE IBUKECHUE,
CBOOO/IHOE TAJICHUE TeJ, JBHXKCHHUE MO OKPYKHOCTH, MHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHUE, CTPOCHUE JKHIKOCTCH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHNUE, KOHJECHCAIMS, IUIABICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIAXHOCTH
BO3/lyXa, NMOBBIIICHUE JABJICHUA ra3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXKY IMapaMeTpaMH COCTOSHUSA Ta3a B U30MPOLECCAX, DJICKTPU3ALMS TE,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3Ys (PU3NYECKUE BEIUYUHBI:
KOOpAMHATA, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEIMYMH, WX O0OO3HAYCHUS UM €IUHMUIIBI,
HaXoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCTONB3Yyd (U3MYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKAsi DHEPIrUsl XaOTUUYECKOTO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSI JHEpPrusi, pabora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPAaBWIBHO TPakKTOBaTh (DU3UYECKUM CMBICT HCHOJb3yeMbIX BEJIMYMH, UX
o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3MUeCKyI0 BEJINYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBaTh U3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs1, MOTEHIIHAN, PA3HOCTh MOTEHIUAJIOB;
IpU ONHUCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT UCIOJIb3yEeMbIX
BEITMYMH, WX OOO3HAYCHMS] W €IUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIb3Ys (PU3HUECKUE
3aKOHBI ¥ MIPUHIMUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM DHHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBHKEHUSI MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsAna, 3akoH KylioHa, mpu 3TOM pasinyarh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHITH OCHOBHBIC TIPUHITUIIBI ICUCTBUS MAIIIMH, MPUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX H3MEPEHUM, TPHU ITOM
dbopmyrpoBath mpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOT0 000PY0BaHUS, IPOBOAUTD OMBIT U (OPMYIIMPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY,
(bUKCUpPOBATH PE3YNIHTATHI MOJIYYCHHOU 3aBUCUMOCTH (PU3UUECKUX BETUYUH B BUJIC
TaOIUIl U TPaUKOB, IETaTh BEIBOJBI IO PE3yIbTaTaM UCCIIECIOBAHUS;

coOJro1aTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIICIOBAHUIN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THble 3aJayd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHEe 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7a9u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellIeHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4YEHHOT'0 3HaueHUs (PU3NUECKOIN BEINYUHBI;

pelaTh KaueCTBEHHBIC 33/1a4i: BHICTPANBATh JJIOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PAaCCYKICHUW C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue SABIICHUS,

UCIOJIb30BaTh MTPU PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POpMAIIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAUNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIAPHONM HWHGOPMALMK, TOJYYEHHOM W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTyIaeMyto HHPOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (GU3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TPYyIIe C BBHINOJHEHUEM PAa3IUYHBIX CONUAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMATPUBAEMOMN MTPOOIIEMBI.

K koH1y o0yuenus B 11 kiaacce npeMeTHbIE pe3yIbTaThl HA 6230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCINCH:
TOYEYHBIN IJEKTPUUECKUM 3apsfl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sjipa MPHU pEUICHUU (PU3NYECKUX
3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HMKH: 3JIEKTPUYECKAs. TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aHMMOJEHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHus U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOPOJAd, €CTECTBEHHAass W HCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cpel) |

AIIGKTPOMArHUTHBIE SIBIECHUS (TIPOLIECCHI), HCIONB3YsAd (PU3NYECKUE BEIUUYHMHBI:
DIIEKTPUYECKUN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MOJsA, cuia Ammepa, cuna JlopeHia, WHIyKTUBHOCTH
KATYIIKH, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHul B KoJeOaTeTbHOM KOHTYpe, 3apsl W cuja TOoKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KOJeOaHuM, (POKYCHOE pacCTOSHHE U
ONTHUYECKAs CUJIa JIMH3bI, NMPU ONUCAHUMU TPABUIBHO TPAKTOBATh (PU3UYECKHMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBA3BIBAIOIINE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETUUUHAMH,

ONMCBHIBATh H3yYCHHBIE KBAHTOBBIE SIBICHUA W IPOLECCHI, HCIOIb3Ys
busznyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacaga, SHEPTUs CBA3U



aTOMHBIX SIZIEp, TP ONMUCAHWU TPABWIBHO TPAKTOBATh (U3UYECKUNA CMBICIT
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS W CAWHMIIBI, YKa3bIiBaTh (OPMYJIBI,
CBS3BIBAIONTUE JIAHHYIO (U3HYECKYI0 BEIWYHWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapaJIEILHOIO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa miga Gororddexra,
3aKOH COXPAHEHHSI DHEPruH, 3aKOH COXPAaHEHHS UMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAacCOBOI0 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3iudaTh CIOBECHYIO (POPMYTHUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHUE U YCIOBUS (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHCHIBATh H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DIKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIMOJb30BAHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUI: MpU ITOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYHIECTBIISAThH MPSAMbIC M KOCBEHHBIE M3MEPEHUsS (PU3NUECKUX BEITUYHH, TTPH
TOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TP 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHUPOBATH PE3yJbTAThHI
MOJIy4YeHHOW 3aBUCHUMOCTH (DPU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JieJIaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCICAOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
NEATETLHOCTH C HMCTIOJIB30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCITIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBEIOMPATHh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXoaMMMbIe i €€ PEIIeHUs, POBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3UUECKOUN BEJIUYUHBI;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM HA H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMylo HHPOPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MaCHOIO UCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIETO MHpAa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 11
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalmieHuu ¢ OpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMH, NIl COXPAHEHHUS 3J0POBbS M COOJIIOJIEHHUS HOPM SKOJOTHYECKOIO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO paCHpelessiTh O0OS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aIEKBaTHO OIIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosauuecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Kourtpoasnbie Ilpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
1.1 ®u3uKa U1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' AR HEYE https:/m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/Tf41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubnuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
. OCHORRI TepMOHHAMII 0 https:/m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnorexka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnunoreka [IOK
' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHu4ecKHue U AIEKTPOMAarHUTHBIE 9 | bubnuotexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41c97¢
5 MexaHn4yecKkue U dJIEKTPOMArHUTHBIC 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 bubmorexa [TOK

https://m.edsoo.ru/7f41c97¢c




bu6mmoreka [IOK

. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNIEMEHTHI aCTPOHOMUU U acTpOhH3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 Ob6o061aro1iee MOBTOpeHNE 4 ngj;;f;;gﬁ}; £41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara nupposbIe
Tema ypoka Kontpoabusbie IIpakTunuyeckue p
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
®du3nka — HayKa O PUPOJIE.
1 Hayunebie MeT(})];[(bI HO?I»)HapHI/ISI 1 bubmorexa [IOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Posb 1 MecTo ¢uzuku B

) (hOpMUPOBAHUN COBPEMEHHOM | bubmmoreka [JOK
HAay4YHOU KapTUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IESITENBHOCTH JHOIEU
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO | bubnuoreka [{OK
newxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubmuoreka [IOK
JBIKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE | bu6muoreka [JOK
JBHKECHUE https://m.edsoo.ru/ff0c372¢e

6 CBoOogHOe masieHue. Y CKopeHue 1 but6mmorekxa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JIBmKeHHEe MaTepUaIbHOU TOYKH T10 1 bubmorexa [IOK

p https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

Kunernueckas sHeprus

8 lanmunes. NuepuuanbHble CUCTEMBI bubmmorexa [JOK
- HepHt https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuna. [Ipunmun
9 cynepno3uiuu cuil. Bropoit 3akon bubmorexa HOK
Hep - Bropon https://m.edsoo.ru/ff0c3beS
HproToHa 1711 MaTepualbHOW TOUKU

10 Tperuit 3akon HeroToHa 1u1s Bbu6mmoteka [JOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TspkecTH. [lepBas kocMuueckast bubmmorexa [OK

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

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuorexa [IOK
TEJa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 TpeHust. Cuita CONTPOTUBIIEHUS TIPU bubmmnoreka HOK
JBHWKEHUU Teja B )KUIKOCTH UJIH https://m.edsoo.ru/ff0c3f76
rase
[TocTymarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COMIOTHO TBEPIOTO bu6mmoteka IIOK
tesa. MoMeHT cuiibl. [liieuo cusel. https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBecUs TBEPIOTO Tea
NMitynsc MaTepraibHON TOYKH,

s CHCTEMbI MaTEpPUAJTIbHBIX TOYEK. bubnuotexa [JOK
Hmnynsc cuibl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBUKEHHE

16 PaboTta 1 MOIIIHOCTE CHJIEL. bubnunoreka LIOK

https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOW SHEPTUU

[ToreHuunanbpHas SHEPTUs.
[ToreHunanbHas SHEPTUS YIIPYTO
nehOpMUPOBAHHON MPY>KUHBI.
[ToreHuuanbpHas SHEprus Tena
BOJIN3M TTOBEPXHOCTH 3eMITH

[ToreHunanbHbIC U
HEenoTeHUMalbHble CUIIbl. CBs3b
paboThl HENOTEHIMATIBHBIX CUJI C
M3MEHEHHUEM MEXaHUYECKOHN 3HEpIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU

JlaGoparopHas paboTa
«HccnenoBanue cBs3u pabOThI CUITBI
C U3MEHEHUEM MEXaHUYEeCKOH
DHEPTUU TeJla Ha TIpuMepe
pacTsHKEHHUS PE3HHOBOTO KT'yTa

KonTponbHas pabota mo Teme
«Kunemaruka. /lnuHamuka. 3aKOHbI
COXPAHEHHUS B MEXAHUKE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.

Muddysus

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc461a

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapaxkTtep JBUKECHUS U
B3aMMOJICHCTBHUSI YaCTUL BEILIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEN
U TBEPABIX TEI




23

24

Macca mounekyin. KonudectBo
BemectBa. [locTtostHaas ABoraapo

TermoBoe paBHOBecue. TemnepaTypa

u e€ usMmepenue. [llkana Temneparyp
Lenbcus

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEeW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ['a30BbI€ 3aKOHBI
JlaGopaTtopHast pabota
«MccnenoBanue 3aBUCUMOCTH

MEXIy MapaMeTpamMu COCTOSIHUS
pa3pexKEHHOTO Ta3a»

bubnuoreka [{OK
https://m.edsoo.ru/ffOc511e

29

W3onpoueccsl B M€aIBHOM ra3e U
uX rpaduueckoe npeacTaBieHue

bubmmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

BuyTpenusis sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menennsa. KonmdectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrus OJJTHOATOMHOTO UAEATbHOIO
rasa

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

31

Bunae! rerionepenaun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenbHast TENI0EMKOCTD BEIIECTBA.
KonudecTBO TEIIOTHI IpH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36




terionepenaye. AnnadbaTHpIN
npoiiecc

IlepBblii 3aKOH TEPMOIMHAMUKHU U

bubnunoreka LIOK

33
€ro NpUMEHEHUE K U30IPOoLeccCaM https://m.edsoo.ru/ffOcSefc
Heob6patumocts npoiieccoB B
34 pu (I: e. Bropoi I;aKOH bubmmorexa [IOK
PHPOAE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Mpunnun nevictus u KI1J] bubmuoreka [{OK
TETIJIOBOM MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1J]
37 DKoJoru4eckue npooIeMbl
TEIJIOOHEPTETUKU
O06o06maromuit ypok
38 «Monexkyns Ha;}llp ¢uznka. OCHOBBI bubmmorexa LIOK
yAp ) https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMUKI
KoHTponbHas pabora 1o Teme
39 «Monl?alc T HI:;I ¢uznka. OCHOBBI bubamorera LOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpa3oBaHue U KOHIEHCALIUS. bu6muoreka [JOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AOcoroTHAs 1 OTHOCHUTEITbHAS
41 BJIAXKHOCTH BO37yXa. HachImeHHbBIN bubmorexa HOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue n
aMmop(HbIe Tea. AHU30TPOMHUS
P o P bubmuorexa [{OK
42 CBOWCTB KpHUCTAJIOB. JKuakue

kpucTauibl. COBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c65f0




[InaBnenne n KpucTaJuim3anusi.

bu6nmoreka [IOK

43 Y nenpHast TENI0Ta IJaBICHHUS.
ACHBHAT TEITIOTA HIABICHIA https://m.edsoo.ru/fi0c6708
Cyb6numarnus
bu6nmmoreka [IOK
44 VYpaBHEHME TEIIOBOro Oajganca
P hitps://m.edso0o.ru/ff0c6820
DJIeKTpHU3alus Tell. DIEKTPUUECKUI
45 3apsi. JBa Buaa JIeKTPUUCCKUX bubmmorexa [IOK
pAL. A p https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBOOHUKHY, TUIIEKTPUKH H
46 H(l):)J'I OBOJHUKU 3a1f(1))H buGnuorexa [IOK
yip A ) https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS JIECKTPUUICCKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3akoH
47 Kynona. ToueuHbIH 3IeKTPUUECKUH bubmorexa HOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpssk€HHOCTB 2IEKTPUIECKOTO
43 nosist. [IprHIMn cynepno3unun bubmmnoreka HOK
ANEKTPUYECKUX ToneH. JInnnn https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cui sneKTpoCcTaTH4ecKoro
49 nois. [lorennuan. PasHocTh bubnnorexa [IOK
) 1 ’ https://m.edsoo.ru/ff0c6100
[IOTEHINAIIOB
ITpoBOIHUKY U JUIIEKTPUKHA B
50 3J'IpeKT OCTaTUYECKOM noI?le bubnnorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. Bubnuoreka IIOK
51 OnexrpoéMkocTs. Konnencarop 1

https://m.edsoo.ru/ff0c7126




52

53

DnEeKTPOEMKOCTH TJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOT0 KOHJEHCAaTopa
JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHuMI nelcTBUS U IPUMEHEHNE
KOHJICHCAaTOPOB, KOITUPOBAJIBLHOTO
amnmapara, CTpyMHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyIeHHE AJIEKTPOIPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma J1st
y4acTKa 1enu

56

[TocnenoBarenbHOE, NapaLIENbHOE,
CMEIIIaHHOE COEAMHEHHE
npoBoJHUKOB. JlabopaTtopHas
pabota «/3ydyeHue cMelaHHoro
COEJIMHEHUS PE3UCTOPOB»

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTE ANMEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 1715 OJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenune DJ1C ucTouHnka Toka u
€ro BHYTPEHHET0 COMPOTUBIICHUSI

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc7ae0

59

PesepBHblii ypok. KoHTpoabHas
pabora o Teme "DIeKTpoIuHaMHUKa"

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




60

/ Bcepoccuiickast mpoBepovHast
pabora

O06o0maromuii ypok
«ONeKTpoIUHAMUKAY /
Bcepoccuiickas mpoBepouHas pabota

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

61

DneKTpOHHask IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJIIOB OT
temneparypbl. CBepXIIpOBOIUMOCTh

62

63

64

65

66

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomynpoBoHUKH, X COOCTBEHHAs
Y IIpPUMECHasi IPOBOJAUMOCTD.
CaoiicTBa p—n-Iepexo/ia.
[TonynpoBoaHUKOBBIE TPUOOPHI
DJeKTpUYecKUil TOK B pacTBOpax 1
pacIuiaBax 3JIeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAIIHS.
DIIEeKTPOIHN3

DNEKTPUYECKH TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENTbHBIN pa3psij.
Moanus. I1ma3zma

DJIeKTpUIeCcKre MPUOOPHI U
YCTPOMCTBA U UX TMPAKTUUYECKOES
npuMeHeHue. [IpaBuna TeXHUKU
0€30I1aCHOCTH

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc84ae

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c82ba

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c84ae

but6mmoreka [IOK
https://m.edsoo.ru/ffOc86fc




KontpomnbHas padora 1mo reme
«Qnekrpocraruka. [loctosHHbIN

67 N
ANEKTpUYECKU TOK. TOKHU B
Pa3IMYHBIX CPEIax»

68 PesepBHbIil ypok. O000IIaromii

ypok 1o TeMam 10 kitacca

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc8f6¢




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
ITocTossHHBIC MAarHUTHI U UX

| B3auMoO/iecTBUE. MarHUTHOE MoJIE. | bu6mmoreka [IOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHo€e noJie MPOBOIHUKA C

) TokOM. OnBIT DpcTeaa. | bubnuorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue

PaToPHAt b v bubnuoreka [IOK
3 MAarHUTHOTO ITOJISt KaTYLIKH C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBMEe MarHuTHOTO MOJISI Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHnast pabota 1 1 bubnmoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHWTa Ha PaMKy C
TOKOM»

JleficTBME MarHuTHOTO MOJISI Ha

5 JBUKYITYIOCS 3apsyKEHHYIO 1 bubmuoreka [IOK
gactuity. Cuna Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cunel JlopeHia

6 DNIEKTPOMarHuTHasE MHYKIHUS. |

IToTok BEeKTOpa MAarHUTHOM




10

uHaykuuu. JJ1C uHayKuuu. 3aKoH
AJIEKTPOMATrHUTHOW WHYKITHH
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSBJICHUS
AIEKTPOMArHUTHON UHTYKIUI

NuaykTuBHOCTB. SIBIEHUE
camouHykuuu. 9J1C
CaMOMHYKLMH. DHEprus
MarHUTHOT'O MOJISI KATYLIKU C TOKOM.
OJEeKTpPOMarHUTHOE TOJIe

TexHu4eckue ycTpomucTBa U X
HNpUMEHEHHE: TIOCTOSIHHBIE MarHUTHI,
JIIEKTPOMAarHUTHI,
AIIEKTPOJIBUTATEIh, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHIL,
WHIyKIIMOHHAS [IeYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
VH]TyKIIUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota no teme
«MarauTHoe I1I0J1€e.
DNIeKTPOMarHuTHasE UHIYKITUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00O0HBIE MEXaHUUECKHE
kosnebanus. 'apmMoHnyeckue
KoJieOaHus. YpaBHECHUE
TapMOHUYECKHX KOJIeOaHUH.
[IpeBpatienue suepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06




13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajblX KOJICOaHMIA Tpy3a Ha
HUTH OT JJIUHBI HUTH U MacChI
rpy3a»

14

KonebarenbHplii KOHTYP.
CBOOO/IHBIE EKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

15

16

17

18

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BoIHyX/1eHHbIE
MEXaHUYECKUE KOJIeOaHMs.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KoeOaHus

IIepeMeHHBIH TOK.
CuHyconaJIbHBIN IEPEMEHHBIN TOK.
MoniHoCTh NEPEMEHHOTO TOKA.
AMIUTMTYIHOE U JEHCTBYIOIIEE
3HaYEHHUE CUJIbI TOKA U HANPSHKEHUS

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324




3BOHKa, FeHepaTopa NepeMeHHOro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.

20 Kynbrypa ucnonb3oBanus
3JIEKTPOIHEPrUU B TOBCEIHEBHOM
KU3HU
MexaHnyeckue BOJIHBI, YCIOBHS

acnipoctpanenus. [lepuon.
21 I(D:KOpPOCTBppaCHpOCTpaEIeHI/I}I u bubmorexa HOK
https://m.edsoo.ru/ffOcca54

JHa BosiHbL. [lonepeunsie u
MIPOJIOJTbHBIE BOJTHBI

” 3ByK. CKOpOCTh 3ByKa. I pOMKOCTh bubnuotexa [JOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DIIeKTPOMarHUTHBIE BOJIHBI, UX

23 cBoiicTBa U ckopocTk. [Ikama bubmorexa HOK

https://m.edsoo.ru/ffOccfe0

AJIEKTPOMATrHUTHBIX BOJIH
[TpuHUIUIIBI paIuOCBS3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokamus

)5 KonTtponbhas padora «Konebanus u bubmuorexa [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpamonuHEHOE pacpOCTpaHEHNE

26 CBETa B OJJHOPOJHOM CpeIE. bubnuorexa [JOK

ToueuHbIil HICTOYHUK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBera. 3aKOHbI

bu6mmoreka [IOK

27 OTpasCHI CFeTa' Hocrpoetue https://m.edsoo.ru/ffOcd4e0
n300pakeHMI B TUIOCKOM 3epKajie
IIpenomnenue ceeta. [TonHoe

)3 BHYTPEHHEE OTPAKECHHUE. bubnunoreka [HOK
[IpenenpHbIi yrod MoaHOTro https://m.edsoo.ru/ffOcd 76
BHYTPEHHET0 OTPaKEHUS

29 JlaboparopHas pabota «3mepenue bubnuorexa [JOK
[OoKa3aTesis MPEeJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxenuit

30 B uH3e. PopMyria TOHKOU JTUH3HI. bubmmorexa [JOK

https://m.edsoo.ru/ff0cddle

YBenuueHue JuH3bI
JlaGopaTtopHast pabota

31 «HccnenoBanne CBOHCTB
M300paXeHUH B TMH3aX»
Hucnepcus cera. CroxxHbIA COCTaB

3 6emnoro csera. Lser. JlaboparopHas
pabora «Habmrogenue aucnepcun
CBETa»

3 WnTepdepennus cera. Judpakuus bubnnoreka [JOK
cera. JluppakironHas pemerka https://m.edsoo.ru/ffOced22

34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnorexka [HOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsI U yCTpoiicTBa

35 U yCIIOBUSA UX O€30MacHOTO
MIPUMEHEHUS

36 I'panuel MpUMEHUMOCTH bubnuoreka [IOK

KJIACCUYECKON MEXaHHUKHU.

https://m.edsoo.ru/ffOcf862




[Toctynarsl cnenuaibHON TEOPUHN

OTHOCHUTEJIEHOCTH
OTHOCHUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMeJICHHUE bubmmorexa LIOK
AHOBP ] o https://m.edsoo.ru/ffOcfad2
BPEMEHU U COKpAIlEHUE JUTUHbI
OHeprus U UMIYJbC
18 pensiTUBUCTCKON yacTulibl. CBA3b bubnnorexa [JOK
MaccChl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NOKos
KonTtponpHas padora «OnTuka.
39 OcHOBBI cielMaANIbHOM Teopun bubmmorexa LOK
H P https://m.eds00.ru/ffOcf6f0
OTHOCHUTEIIEHOCTHY
40 ®oronsl. opmyina [1nanka. bubnuoreka [IOK
OHeprus U UMNIysbCc GoToHa https://m.edsoo.ru/ffOcfe16
OTKpbITHE U HCCIIEJOBAHUE
41 (I)OT(I?B(I)(beKTa Omneiter A. T’ bubnmorexa LIOK
’ o https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE
42 OnHmreitHa i poroaddexra bubnmorexa LIOK
! ‘ https://m.edsoo.ru/ff0d01 Se
«Kpacnas rpanuna» gorosddexra
JaBnenue cBera. OnwiTe [1. H.
43 Jlebenena. Xumuueckoe encTBre bubmmorexa [OK
AEEE A https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHu4eckue ycTpoicTsa u
44 NPaKTUYECKOEe PUMEHEHHE:

dboTorneMeHT, GOTOATIHK,
COJIHEUHas OaTapesi, CBETOIUO/




Penrenue 3amau mo teMe «DJIEMEHTEI

bu6mmoreka [IOK

45 KBAaHTOBOW ONTUKH https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbITE

46 Pesepdopna no paccesuuro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactul. I lnanerapuas monens atroma
bubmuoreka [JOK

47 Hoctynarst bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenne GOTOHOB

43 IIpU [IEPEXO0JE€ aTOMa C OJTHOIO bubnuorexa [JOK
YPOBHSI SHEPruM Ha Apyrou. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHoBBIE CBOMCTBa yacTull. BosiHbI
ne bpoins. KopnyckymnspHo- bubnnoreka [JOK

49 .

BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JIyYCHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 Omnbiter Pesepdopaa mo bubnuoteka [JOK
OIIPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3ITYYEHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3iydeHus. BiausHue
PaIuoOaKTUBHOCTH Ha KUBBIE
OpraHU3MBbI
OTKpBITHE TPOTOHA U HEUTPOHA.

57 W3otomnsl. Anbga-pacna. bubmuoreka [IOK
DIIEKTPOHHBIN U MIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMmma-uznydeHue

53 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. bubnmoreka [JOK

S nepublie peakuuu. AnepHblid

https://m.edsoo.ru/ff0d1356




54

peakrop. [IpoGiemMbl, NepCHEKTHBHI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
OSHEPIreTUKHU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0ICHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX

yactull. Kpyrislii cron 1
«DyHIaMeHTaIbHbIE

B3auMoaencTeusa. ENMHCTBO

(bu3nYeCcKOil KapTUHBI MUPa»

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

55

Otanbl pa3BUTHS aCTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHUHU. Bun
3BE3HOTrO Heba. Co3Be3usl, spKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBwxeHue. ComHeyHas cuctemMa

56

57

58

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHIla U 3BE3]1

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
NOCJIEI0BATENbHOCTH. BHYTpeHHEE
cTtpoenue 38€37. CoBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOXK/ICHUU U
sposronuu CoJIHIA U 3BE3 ]

Mineunsiii [1yre — Hama
I"'anaktuka. Ilonoxxenue u IBMKESHUE
Comnana B 'anaktuke. 'anakTuku.
UéEpHbie IbIPHI B iApax rajakTUK




59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

Hepenienusie mpo0ieMsl
ACTPOHOMHH

KoHnTpomnpHas padorta «DI1eMeHTHI
ACTPOHOMHH U acTPOPUIUKI»

62

Ob6o6maromuit ypok. Ponp pusuku
¥ aCTPOHOMHUU B IKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YyeloBeKa

63

O6o06matomuii ypok. Pons u mecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

64

O6o06matomuii ypok. Posb
¢buznueckoil Teopuu B
(bopMUPOBaHUHU MIPEJICTABICHUN O
buznyecKkoil kKapTuHe MUpa

65

Ob6o6maromuit ypok. Mecto
bu3ruecKoit KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUIN O IPUPOJIE

66

PesepBHBIi ypok. MaruutHoe 1ouie.
DIEKTPOMAarHuTHAs NHIYKIHS




PesepBHblii ypok. Ontrka. OCHOBBI

67 CHenualbHON Teopun 1
OTHOCUTEIIHOCTH
Pesepnbiii ypok. KBanToBas ¢pusuka.
68 DJIEeMEHTHI aCTPOHOMUH U 1 bubmorexa HOK
P https://m.edsoo.ru/ff0d1784
acTpou3uku

OBILIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

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

JleMoHCTpUpOBaT, Ha NpUMEpax pojib U MecTo (GU3HKU B
10.1 (bopMUPOBAaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTHI, B IPAKTUYECKOU AEATEIbHOCTH

Jmonen

YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YUICHHBIX (PH3UIECKIX MOICIICH:
MaTepuagbHas TOYKA, WHEPIMAIbHAS CHCTEMa OTCYETa, aOCOIOTHO
10.2 TBEPIOE TEJI0, UJICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, )KUJIAKOCTEN 1
TBEPABIX TEJ, TOYCUHBIH JJIEKTPUUECKHUH 3apsii — MpH PEUICHUU

duznyecKux 3a1a4y

PacnioznaBath ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KMHETHYECKOU TEOpUH
CTPOCHMsSI BelIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Ma/ileHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI,
103 nupdy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJl NpU  HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, UCHapeHue, KOHAEHcalus,

IJIaBJI€HUE, KpUCTANIM3alus, KWUIIEHHe, BIAXKHOCTh BO3]yXa,

MOBBIIIEHWE JABJICHMS] ra3a IpU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBf3b MEXIy IlapaMeTpaMu COCTOSHHMA rasza B

H3o0IIponeccax; 3JICKTpU3ausi T, B3aUMOJICHICTBHE 3apaa0B

OnuceiBaTh MEXaHUYECKOE JBW)KCHHE, WCIONb3ys (PU3NYECKUE
BEITMYUHBI: KOOPIUHATA, ITYTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIa, HMIIYJIbC Tella, KUHETHYecKas DJHeprus,
10.4 MOTEHIIMaJIbHAs DJHEPrus, MexaHudeckas paboTa, MexXxaHU4ecKas
' MOIIHOCTh, TMPHU ONUCAHUU TIPABUIBLHO TPAKTOBATh (PU3UUECKUI
CMBICJT HCTOJIb3YEMBIX BEJIWYWH, WX OOO3HAUYCHWUS] W EIUHUIIBI,

HaXOJUTh (POPMYJIbI, CBS3bIBAIOIINE TAHHYIO (PU3NYECKYIO BEIUUUHY

C ApYT'vuMHU BCINYUHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJB3ys (U3MUECKUE BEJIUYMHBI: JaBJICHHE Tras3a,
TEeMIepaTypa, CpeAHsss KHHETHYeCKas JHEPrus XaOoTHYECKOTO
JBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOr0 JCHCTBUS TEIJIOBOTO JBUTATEIS, TPH
ONMUCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECKUI  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O003HAYEHHUS M CIAMHHUIIBI, HAXOIUTh
GbopMyJibl, CBSA3BIBAIONIUME JAHHYIO (QU3UYCCKYI0 BEIHYHUHY C

JIpYyTAMH BEIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE DSJIEKTPUYECKHE CBOMCTBAa BEILECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3YS (U3NIECKUE
BEIIMYUHBL:  DJICKTPUYECKUM  3apsl,  DIEKTPUYECKOE  IOIe,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuit  CMbICI
UCMOJIb3yeMbIX BEJIUYMH, UX O00O3HAYEHMs U €AMHUIIbI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHaATU3UPOBaTh (PU3UUECKUE TPOLECChl U SBJICHHUS, HCIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIAroTeHus, I,
IT u I1I 3axonb!I HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPT UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMHA CUJI, TPUHIUIT
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpeIHEW KMHETHMYECKOW SHEpPruM TEIUIOBOIO JABMKEHHUS MOJIEKYJ C
abCOJIIOTHOW TeMIlepaTypoi, MepBbId 3aKOH TEPMOJMHAMMKH; 3aKOH
COXpaHEHMsI DIIEKTPUYECKOro 3apsaa, 3akoH KysoHa; mpu 3ToM
pasnyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe

BBIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH

10.8

10.9

OOBSCHATH OCHOBHBIEC TPUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pazIu4aTh YCIOBUS HX 0€30MacHOTO

HCIIOJIb30BaHHUS B IIOBCEAHEBHOM KHU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO (PU3HUECKUX SIBICHUN
U TIPOLIECCOB C UCIOJB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GOpMyIUPOBATH NMPpo0IeMy (3a7ady) U TUIIOTE3y yueOHOTOo
OKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY M3  IPEUIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U POPMYIHUPOBATH BHIBOIBI




10.10

OcymiecTBiIATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus U

HCIIOJBb30BaTh U3BCCTHBIC MECTOAbI OLICHKHU l'IOl"pCH.IHOCTCfI H3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSAMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPAUKOB, IEIATh BBIBOIBI IO

pe3yJsibTaTaM MCCIIEA0BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpH  NPOBEICHHU
UCCIICIOBaHUH B paMKax yd4eOHOro JKCIIEPUMEHTa, Y4eOHO-
UCCIIE/IOBATEIbCKON M IPOCKTHOM JICSTEIFHOCTH C UCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYI0BaHUS

Pemarp pacu€rHble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKON MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W MPHHIIMITEI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
dbuznyeckue BeIMUUHbI U POPMYJIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
OPOBOAMWTH pacuéThl M OLEHUBAaTh pPEaJbHOCTb IOJYYEHHOTO

3HA4YEHUs1 (PU3UIECKON BETHMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUIN C OIIOPON HA U3YUYECHHBIE

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

10.15

Hcnonp3oBaTh Mpu pelIeHUH Y4eOHBIX 3aJad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
UHTEpHpeTalliyi U MpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TOMYJISIpHON
nH(pOpMaLKH, MTOJYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyr0 HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE MpPUMEPHI BKJIAJa POCCUMCKUX M 3apyO€KHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcrnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  o0ecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKUMM YCTPONCTBaMH, JJIsi COXpaHEHHs
310pOBbsl M COOJIONIEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpYKarollen cpeie

10.18

PaGoTaTh B rpyImie ¢ BHIITOJIHEHUEM PA3IUYHBIX COLUATIBHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYIIbI, palMOHAIBHO  PACHpelnessTh

0053aHHOCTU U IJIaHUPOBATh ACATCIBHOCTL B HCCTAHAAPTHBIX




11 KIIACC

CUTyalludgX, aICKBATHO OLICHUBATL BKJIAJ KaXAO0r'o M3 YYAaCTHHUKOB

TPYNIBL B PEeLICHHE pACCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpOBEPAEMOro
pe3yJbTara

11.1

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

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib M MeCTO (U3UKH B
(dbopMUPOBaHUN COBPEMEHHON HaYYHOW KapTHHBI MUpPA, B PA3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTU, B MPAKTUYECKOMN NEATEIIbHOCTH

JIOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

11.3

Y4UTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3MUECKUX MOJICICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHast MOJIEb aTOMa, HyKJIOHHAs!

MOJECJIb aTOMHOI'O A[pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJga4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChl) U OOBSACHATHh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBaHTOBOW  (DU3UKU:
DIIEKTPHYECKasl TPOBOAMMOCT, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIEHCTBHS  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKLHUSA, JEHCTBHE MAarHUTHOTO MO Ha
MPOBOAHUK C TOKOM M JIBIKYIIUHCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIEepPCHs CBeTa, (POTOINEKTpruIecKuil 3 dext
(poroaddexT), cBeTOBOE AaBleHHWE, BO3ZHUKHOBEHUE JMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M HMCKYCCTBEHHas

pPaarnOaKTUBHOCTD

114

OnuceiBaTh W3y4YEHHBIE CBOWCTBA BemIeCTBa (JIEKTPUUECKHE,
MarHUTHBIE, ONITUYECKUE, DIEKTPUIECKYIO IIPOBOIUMOCTD PA3IIUYHBIX
Cpel) © DOICKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢busznyecKkue BENUYMHBL: OJJEKTPUUECKUH 3apsjl, cuila ToKa,
DIIEKTPUUYECKOE  HANPSHKCHHE, DJICKTPUYECKOE CONPOTHBIICHHE,
pasHocth noreHiuanos, J/1C, pabora Toka, HHIYKIUS MarHUTHOTO
nonsi, cuna Ammepa, cuia JlopeHma, WHAYKTUBHOCTh KaTYIIKH,
SHEPrus JIEKTPUUECKOr0 M MarHUTHOTO TOJeH, mepuoa U 4acTtoTa
KoJieOaHu# B KOJIeOaTEIIbHOM KOHTYpE, 3apsij U CHJIa TOKa B IIPOIIecCe

TFapMOHUYECKUX  JJCKTPOMAarHUTHBIX  KojeOaHMH,  (oKycHOe




11.5

pacCTodHUC U ONTHUYCCKAaA CHUJIa JIMH3bI, IIPHU ONMMCAHWUUN IPABUJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCIOJIb3YCMBIX BCJIIMYUH, HUX
0003HaYeHUsT U CIWHUIOBI; YKAa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAaIOIINEC

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUHMHAMU

OnuceiBaTh  WM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCHOJb3Ysl (PU3MUECKHE BEIUYHHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MMITYJIbC (HOTOHA,
NEepHOJI II0JIypaciajga, 3HEPIus CBSA3H aTOMHBIX S7€p; IPU ONMCAHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3UYECKUH CMBICI  HCIOJIb3YEMbIX
BEJIMYMH, MX OO0O3HaueHUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PHU3MYECKYI0 BEIUYMHY C JAPYTUMHU

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

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEIOBATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 3JI€KTPOMArHUTHOM MHIYKIUH, 3aKOH
HPSIMOJIMHEHHOTO pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHU CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
doroadexra, 3aKOH COXpPAHEHUS HHEPrHUH, 3aKOH COXpPAHEHHS
UMITyJIbCa, 3aKOH COXPAHEHUs DHIIEKTPUYECKOro 3apsia, 3aKOH
COXpPaHEHHs MacCcoOBOrO 4Wcia, MHocTyldarsl bopa, 3akoH
pPaAMOAaKTUBHOIO pacnajga; MpH JTOM pa3IMy¥aTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpanuLbl, 06J1aCTH) TPUMEHUMOCTH

Onpenensats HanmpaBJ€HUE BEKTOpa WHIAYKUIUHW MAarHUTHOTO MOJIS
MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHiia
CTpouTh ¥ ONHUCHIBATH M300paKE€HHE, CO3JaBAEMOE IUIOCKUM

3epKajgoM, TOHKOW JIMH30M

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI IO UCCIeI0BAaHUIO (PU3NUECKUX SBJIECHUIN
U TIPOIIECCOB C HCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX W3MEpPEHUM;
npu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
DKCIEpUMEHTa, coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000pyI0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBIsITh NpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTHUMAJbHBIM COCOO M3MEpeHUs U

HCIIOJB30BaTh N3BCCTHLIC MCTOAbI OLICHKHA HOFpGL[IHOCTGﬁ H3MepeHHﬁ

11.11

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

IOpSAMBIX WM3MEPEHUM; IIPU OTOM KOHCTPYUPOBATh YCTAHOBKY,




(buKCUpoBaTh pe3yNbTaThl MOJYYCHHOH 3aBUCHUMOCTH (DU3MUYECKHUX
BEJIMYMH B BUJIE TaOIHIl U Tpa)UKOB, IeNaTh BBIBOBI IO pe3yabTaTaM

Hucciaca0oBaHusA

11.12

11.13

CobOmoaTte mpaBuia 0O€30MACHOTO TpyAa TMpPH TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U MPOSKTHOM ACATEILHOCTH C UCIIOIB30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pYHOBaHUS

Pemate pacu€rHble 3a1a4M ¢ SBHO 33JJaHHON (U3NUECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI W IPHUHOMWIIBI; HA OCHOBC aHAJIM3a
yCIOBHS 33Ja4d  BbBIOMpaTh (U3UYECKYI0 MOJEINb, BBLIEIATH
¢du3nyeckre BeIMYUHbBI U (POPMYJIIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
IMPpOBOANTD paCLIéTI)I N OLOCHUBATH PCAIbHOCTHL IIOJIYUCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTIOPOM HA U3yUYECHHbBIE

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

11.15

Vcnonb3oBaTe MpU pelIeHUMM Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TMOUCKA, CTPYKTYpPUPOBAHUS,
MHTEpIIpETallMi U TPEICTaBICHUsS y4eOHOW M HAy4YHO-IOMYJISIPHON
MH(pOpMaLIKH, MTOJIYYEHHON U3 pa3IUYHbIX UICTOYHUKOB; KPUTUUECKU

AHAJIU3UPOBATD MOJIYYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACHCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHsS MX O€30MacHOrO HCHOJIb30BAHUS B

OBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZAa POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp3oBaTh TeOpeTHUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HM I OoOecrieueHHs O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMH W TEXHUYECKUMH YCTPOMCTBaMH, IJsI COXpaHEHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpYKalolleu cpene

PabGotaTh B rpymme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYMNbl, PalUMOHAIBHO  PACHPENEINATh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEATEIILHOCTh B HECTaHJIAPTHBIX
CUTYyalUsiX, aJIeKBaTHO OIICHWBATh BKJAJ KaXIOTO W3 YYaCTHUKOB

IPYIIBI B PEIICHUE pacCMaTpUBaeMOi MPOOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJbI HAYYHOI'O ITIO3HAHN A

1.1

1.2

®uzuka — Hayka o 1npupojae. Hayunbie
METO/IbI IO3HAHUS OKpYrKaroIiero Mmupa. Pois
JKCIIEPUMEHTa W TEOpUH B  MpoIllecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3uke

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®u3nyecKkue 3aKOHbl M TEOpHH. | 'paHuUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[IpuHnun coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHUU COBPEMEHHOM
Hay4HOW KapTHHBI MHpa, B IPAKTUYECKOH

JIeSITEILHOCTH JTIOAEH

MEXAHHKA

2.1.1

2.1

2.1.3

##HPartt#KUIHEMATHUKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTEIBLHOCTD MEXaHUYECKOT'O

neuxeHus. Cucrema otcuéra. TpaekTopust

[lepemenienue, cKOpoCTh (CPEIHSS CKOPOCTh,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOM TOYKH, UX IMPOCKIUU Ha OCH
CUCTEMBI KOOPJAMHAT. Crnoxenue

MIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBIKECHUE. I'padpuxu
3aBUCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOPEHHUH, IIyTH U IIepeMelleHus

MaTepUaIbHOU TOUKH OT BpEMEHU




514 CBoOoaHoe masienne. Y CKopeHue
o CBOOOIHOTO IaJICHUS

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JNBUKEHHE  MaTepUaJbHOM  TOYKH IO
2.1.5 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. [Tepuon u 4acToTa.

LlenTpOoCTpeMHUTEIIFHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA:  CHMAOMETP,
2.1.6 JIBUKCHHE CHApS/OB, LICMHBIE U PEMEHHBIC

nepenadn

[IpakTueckue paboTHL. Wsmepenue
MIHOBEHHOH  ckopoctH.  MccienpoBaHue
COOTHOIIICHHU A MCKOY nyTiaMHU,
IIPOIIEHHBIMU TEJIOM 3a MOCJEI0BATEIbHbIC
517 paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpU
o PaBHOYCKOPEHHOM JBI)KEHHHM C HayaJbHOM
CKOpPOCTBIO, paBHOW Hymo. HM3yuenue
JIBUKCHMSI IIApUKa B BA3KOM JKUIKOCTH.

N3ydyenne nBukeHus Tena, OpOLIEHHOIO

TOPHU30HTAJIBHO

H#Part# IMTHAMUKA

[lpunnun ~ otHocurenbHocTH  [amumies.
221 IlepBeii 3axkoH HeroTona. MuepuuanbHbie

CHUCTEMBI OTCUETA

552 Macca tena. Cuna. [IpuHnyn cynepnosunun
o cui

2 Bropoii 3akoH HeroTOHa M1 MaTepUalbHON

023 TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuir 3akoH HproToHa mns

MaTCpHraIbHBIX TOUCK

3akoH  BcemupHoro Tarotenus. Cuna
224 TsbkecTd. IlepBasg KkocMuYecKas CKOpPOCTb.

Bec Tena

225 Cuna ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJIB)XCHUA u cHhJIa TPCHUA IIOKOA.
Koaddunuent tpenus. Cuma conpoTuBiieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[loctynarenbHoe U BpaliaTeiabHOE ABHXKEHNE

a0COJIIOTHO TBEPOTO TeJa

228

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpalllCHHUS.
[liteuo cunel. YciioBust paBHOBECUS TBEPAOTO
tena B 1CO

229

2.2.10

TexHuueckue YCTpOﬁCTBaI INOAIIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboTsl. M3ydenne nBrkeHUs
Opycka MO HaKJIOHHON IUIOCKOCTH TIOJ
JeHCTBUEM HeCKoJbkuX cui. MccnenoBanue
3aBUCUMOCTH CHUJI YIIPYTOCTH, BOSHUKAIOIINX
B JepopMUpyeMOil MpYyKUHE U PE3MHOBOM
oOpasmie, OT BENUYUHBI WX Jedopmaluu.
UccnenoBanue yCIIOBUU paBHOBECHS

TBEP/IOTO TeJa, UMEIOIIETO OCh BPALCHUS

###Par#H#3AKOHBI COXPAHEHI A B MEXAHUKE

NMnynsc MarepuanbHONM TOYKH, CHCTEMBI

2.3.1 MarepuanbHbIX TO4YeK. HMMmynasc cuiibl U
W3MEHEHHE UMITyJIbCca Tela
) 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTuBHOE ABMXEHNE
233 Pabota cuibl
234 MomHocTh CHITEI
535 Kunernueckass  sHeprus  MaTepHAIBHON
o TOUYKH. Teopema 0 KHHETUYECKOW IHEPTUU
[lorenumaneHas sHeprus. [loTeHuuanbHas
0 3.6 SHEPIUs yIpyro nehopMUPOBAHHOMN

NPYKUHBI. HOTeHI_[I/IaJIBHaSI SHEpTUA TCJa

BOJIM3U TOBEPXHOCTH 3eMIIH




HOTGHHI/IaJ'IBHBIe N HECIIOTCHIIMAJIbHBIC CUJIBI.

CBsi3b  pabOThl HEMOTEHIIMAIBHBIX CHUJI C

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

2.3.8 VYapyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHU4ecKue yCTpONCTBA: IBH)KECHUE PAKET,

o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue paboTel. M3yuenue cBs3u

5310 CKOpOCTEM Tel NpH HEynpyrom  ynape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEeXaHUYeCKOM OHCPI'UHA TCJia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
###Par##H##OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUN

3.1.1

OcCHOBHbIE ~ TOJOXEHUS  MOJEKYJSPHO-
KMHETHYECKOH TEOPHH. BpoyHoBckoe
neuxenue. {udpdysus. Xapakrep ABHKEHUS

M B3aMMOJICHCTBUS YaCTHII BEIlleCTBa

3.1.2

Mogenu cTpoeHHsI Ta30B, KUIKOCTEHM U
TBEPABIX TE€T U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIeH

3.1.3

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

n3mepenue. [lkamna remneparyp Lienscus

3.1.5

Mopnens wmaeanpHoro raza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON

TCOpHHU UACATBHOI'O ra3a

AGcomtoTHas TeMIeparypa Kak Mepa cpeiHein
KMHETUYECKOU SHEPTUu TEIIOBOTO
JNBWKEHUs vacTull rasza. [llkana temmneparyp

KensBuna

3.1.7

VYpaBuenne Kianelipona — MeHaeneesa.

3akoH JlaabTOHA




3.1.8

I"a3oBbIe 3aK0HBI. M30mpOo1I€CChI B HACATBHOM
ra3c¢ C NMMOCTOSHHBIM KOJIMYCCTBOM BCIICCTBA.

M30TepMa, u30Xopa, n3odbapa

3.1.9

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTH MEXy napameTpamu

COCTOSHUA pa3pCKEHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

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

CIocoObBI €€ H3MEHEHNS

KomuyectBo TemnoTs! U pabota. BHyTpeHHSIS

QHCPIuA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

323
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Buael Temnonepegauu: TEIIONPOBOIHOCTD,
KOHBEKIUS, u3llydeHue. Tenno€MKocTh Tena.
YnenbHas TEIIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TETLJIOIICPEaauc

ITepBrrit 3aKOH TEPMOIVHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MPOIIECCaM.

I'paduueckas uHTEprIpeTans padboThl raza

3.2.5

TeroBble MawmuHbl. IIpuHIMNIBL KECTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBanus sHepruu
B TemioBbIX MamuHax. KoadduumeHt
nosiesHoro  geiicteus  (mamee —  KIIM)

teroBoit MmamuHbl. [ukn Kapuo u ero KI1/]

3.2.6

Bropoii 3aK0H TEPMOJIMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHPOJIE.
TerioBele  IBHUTATENH. IKOJIOTHYECKHE

HpO6JI€MLI TCIITIOOHCPICTUKHA

3.2.7

Texnuueckue YCTpOMCTBA: JIBUTaTENb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD
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4.1

3.2.8

[IpakTrueckue paboTEHL. N3mepenne

YAEIBHON TEIIIOEMKOCTH

###Par####AI'PEI’ATHBIE COCTOAHUA BEHIECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

332

ITapooOpazoBanue u KOHJICHCALHS.
Hcnapenne u kuneHue. YaenpHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYPhbI KUIICHUA OT AAaBJICHUSA

AOCOII0THAsE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO31yxa. HachlmeHHslIit nmap

333

Teépmoe Temo.  Kpucramimueckue U
amop¢Hble Tema. AHU3OTPONHS CBOWCTB
KPUCTAJLJIOB. Kunkue KpUCTAJIBI.

COBpeMeHHHC MaTCpHrabl

334

335

3.3.6

IInaBnenue u KpucCTaJllIn3anus. Y nennHas

TerutoTa tiasieHus. Cyomumanus
VYpaBHeHUE TEIJIOBOTO OajlaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP U
NICUXPOMETP,  KaJIOPUMETP,  TEXHOJOTHH
MIOJIy4Y€HHUsI COBPEMEHHBIX MaTEpPHAIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTUHN

3.3.7

[IpaxkTrueckue paboTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMMHAMUKA
#H#H#Par#H#HOJIEKTPOCTATUKA

4.1.1

Onexktpuzauust Ten. ONEKTPUYECKUH 3apsi.
JIBa Bu/1a 371€KTPUUYECKUX 3apsiIOB
[IpoBoaHMKH, JTUDJICKTPUKA u

MOJIYIIPOBOAHUKHU

4.1.3

3akoH COXPAHCHUSA JICKTPUICCKOT'O 3apdaa

4.14

Bsaumonerictsue 3apsinoB. 3akoH Kynona

4.1.5

Onektpuyeckoe  nosne.  Hampsok€HHOCTB

3IIEKTPUIECKOTO TOJIA. [TpunIMn




4.2

4.1.6

cyneprno3unuu. JIMHUKM  HaNpSKEHHOCTH
AJIEKTPUUECKOTO OIS
Pabota cun 3JIEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTH MOTEHIINAIOB

4.1.7

[IpoBOAHUKYK U TUAIIEKTPUKU B TOCTOSITHHOM
JJIeKTpUYeCKOM  moje. Juanexrpuueckas

IIPOHUIACMOCThb

4.1.8

DIIEKTPOEMKOCTb. Kongencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

9HeerH 3apPsSKCHHOI'O KOHACHCATOPa

4.1.9

TexHuyeckue YCTpOMCTBA:  3IEKTPOCKOIL,
JNEKTPOMETP, AJIEKTpOCTaTUYECKas 3alluTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

IIpakTrueckue paboTHI. H3mepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

##HPar###TTIOCTOSIHHBIA DJIEKTPUYECKHWM TOK. TOKU B

PA3JIMYHBIX CPEJAX

Ycaopus CYHICCTBOBAHUA IMOCTOAHHOI'O

4.2.1 3JIEKTPUYECKOTO0 TOKa. MCTOYHMKM TOKa.
Cuna Toka. [TocTosHHBIN TOK
4.2.2 Hanpspokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETBbHOE
o COTIPOTHBIICHUE BEIIECTBA
494 [TocnenoBarensHoOE, NapauIeIbHOE,
o CMEIIIaHHOE COeAMHEHNE TPOBOHUKOB
Pabota snextpudeckoro Toka. 3akoH [xoyms
4.2.5
— Jlenua
4.2.6 MOMIHOCTB 2JIEKTPUYECKOTO TOKA
anekTpoaBmkymas cuna (gamee — DJIC) u
427 BHYTPEHHEE  CONpPOTUBJICHHE HCTOYHUKA

Toka. 3akoH Oma Il TOJIHOM (3aMKHYTOM)

3neKTprdecKkon nenu. Kopotkoe 3ambikaHne




4.2.8

4.2.9

DONeKTpoHHAs  MPOBOAMMOCTh  TBEPIBIX
METaJUIOB. 3aBHCHUMOCTb  CONPOTUBIICHUS
METaJJIOB oT TEMIEPaTypHI.

CBepXIpoBOIUMOCTh

OnexTpuueckuil ToKk B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

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

[TonynpoBoiHUKOBBIE TPUOOPHI

DONEeKTpUYEeCKUd TOK B  DJIEKTPOJUTAX.
DNEKTPOIUTHYECKAS JUCCOLUALUs.

DNeKTpoan3

DIIEKTPUUYECKUI TOK B raszax.
CaMOCTOSTEIBPHBIA W HECAMOCTOATEIbHBIH
paspsia. PazinuyHbie TUIIBI CAMOCTOSATEIBHOTO

pazpsaa. Monaus. [1nazma

TexHudyeckue  yCTpOMCTBA:  aMIlepMeETp,
BOJIbTMETP, PpEOCTaT, WCTOYHUKU TOKaQ,
JJIEKTPOHATPEBATEIIbHBIC puoopHI,
JJIEKTPOOCBETUTEIIbHBIE npudopsl,
TEPMOMETP  CONPOTHBIICHUS, BaKyyMHbBIN
MO, TEPMUCTOPHl U (OTOPE3UCTOPHI,

HOHprOBO}IHHKOBLIfI Auona, raJlbBaHUKa

[IpakTrueckue paboThLI. Nsyuenne
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.

N3smepenne OJIC mcTOYHMKAa TOKa M €ro
BHYTpPEHHEro cornpoTtusieHus. Habmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pasjaena 3JIeMeHTa

IIpoBepsieMble 3J1eMEHTHI COAePKAHUSA

4

OJIEKTPOAMMTHAMUKA




4.3

#HH#HParH#MATHUTHOE I10JIE. OJIEKTPOMAI'HUTHAA

4.3.1

NHAYKINA
IlocrostHHBIE MarHuTLl. B3aumoaencTBue

IIOCTOAHHBIX MArHuTOB

432

MaruauTtHoe mone. BekTtop MarHuTHOM
uHaykuud.  [lpuHIuUn — cynepno3uuuu.
Jluaun MarnutHOM WHAYKUMH. KaptunHa
JUHUMA  MarHUTHOM MHAYKIUM  I10JIS

IIOCTOAHHBIX MArHUTOB

433

434

MarauTtHoOe MoJjie MPOBOJHUKA C TOKOM.
KapTuna nuHuii nosist JIMHHOTO MPSMOTo
MPOBOJIHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTmbIT
Opcrena. BzaumoelicTBre NPOBOJIHUKOB

C TOKOM

Cuna Ammnepa, e€ MOIyJb U HallpaBJICHUE

4.3.5

4.3.6
4.3.7

4.3.8

Cuna  JlopeHma, €€ Moaymnp u
HarpasjeHue. JIBUKeHue 3apsyKEHHON
YaCTHUILbI B OJHOPOAHOM MarHUTHOM IIOJIE.
Pa6ota cunsl Jlopeniia

SIBneHune AIeKTPOMAarHUTHON UHAYKIIUU
[ToTok BeKTOpa MAarHUTHON MHIYKIIMU
O/C WHTYKITUH. 3akoH

ANEeKTpOMarHuTHOW nuHaykIu Dapaaes

4.3.9

BuxpeBoe anexrpuueckoe mnose. I/C
WHAYKIIMA B TPOBOJHUKE, JIBUKYIIEMCS
MOCTYIATEIEHO B OZTHOPOJTHOM

MAargauTHOM II0JIC

4.3.10

[IpaBuno Jlenna

4.3.11

4.3.12

NHAYKTUBHOCTS. SIBnenue
camouHaykuu. IJ1C caMoOnHIyKIIUA
DHeprusi MarHUTHOTO TOJIS KaTYIIKH C

TOKOM

4.3.13

DJEeKTPOMAarHUTHOE I10JI€




TexHuueckne YCTpONCTBA: MOCTOSHHBIE

MAarHUTHI, AIIEKTPOMATHUTEI,
4.3.14 JJIEKTPOJBUTATEb, YCKOPHTEIH
QJIEMEHTAPHBIX ~ YACTHIl, WHIYKIIMOHHAS
neyb
[IpakTuueckue paboTHI. N3yuenue
MAarHUTHOTO TIOJS KATYIIKH C TOKOM.
4315 UccnenoBanue neWCTBUS IMOCTOSIHHOTO

MarbsurTa Ha paMKy C TOKOM.
Hccnenosanue SABJICHUA

3JIEKTPOMArHUTHON MHIYKLIMHU

KOJIEBAHUA 1 BOJIHBI

#HH#HParHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE

KOJIEBAHUA

5.1.1

KonebarenbHas cucrema. CB0OOOIHBIE
KojeOaHus. ['apMOHHMYECKUE KOJICOaHMS.
ITepwion, wacrora, ammumrtyna u ¢asa

KOJICOaHU

5.1.2

5.1.3

5.1

5.1.4

5.1.5

[IpyxuHHBIA MasTHUK. MareMaTuuecKuil

MasATHHUK

VYpaBHEHHE TapMOHUYECKUX KOJIEOAHUH.
Kunematnueckoe ¥ JUHAMUYECKOE

OMMCAaHME KOJIE0ATETBHOTO JIBUKECHUS

[IpeBpamenue SHEPIUU pu
rapMoHMYecknx  KonebaHusx. CBs3b
aMIUTUTYIBI KoJIeOaHuit HCXOJIHOU
BEJTMYMHBI C aMIUTUTyJaMU KoJieOaHui e

CKOPOCTH M YCKOpPEHUs

Konebarenbubiit  koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE Kose0aHus B
UAeaIbHOM  KOJIEOAaTeIIbHOM  KOHTYpE.
AHanoruss MeXJy MEXAHUYECKUMHU W
JIEKTPOMarHUTHBIMU KOJIEOaHUAMU.

®opmyna Tomcona




5.1.6

5.1.7

3aKOH COXpaHEHUs SHEPTuu B UI€aTbHOM

Kosie0aTeIbHOM KOHTYpE

Brinyxaenusie MEXaHUYECKUE
kosieOannsa. Pesonanc. PesonanchHas
KpHBas. Breinyxaennbie

OJICKTPOMAardiuTHBIC KoJIeOaHHS.

5.1.8

5.1.9

5.1.10

5.1.11

5.1.12

[Tepemennbiii  TOK. CHUHYCOMAQIBHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIIIUTYZAHOE U JEHCTBYIOIIEE 3HAYCHUE

CHJIbI TOKA W HAITPAKCHUSA

Tpancpopmarop. [IpousBoactso,
nepeqaya U noTpedieHue 3eKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIpU
MIPOU3BOJICTBE 3JIEKTPUYECKON HHEPrHUHU.
Kynberypa UCIOJIb30BAHUSA

3JIEKTPOIHEPTUHU B MOBCEHEBHOM KU3HU

TexHuueckue ycTpoicTBa: ceiicmorpad,
IEKTPUUECKHI 3BOHOK, JMHUU

QJICKTponepeaavd

IIpaktnueckue pabotsl. HccnenoBanue
3aBHCUMOCTH IIepHoJa MaJlbIX KoJeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
rpy3a. MccnenoBanue nepeMeHHOro TOKa
B enu u3 MOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyIIKU U

pesucropa

###ParHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

Mexannueckue BOJIHBI, yCi10BuUs

pacnpoctpanenusi. llepuoa. CkopocTb

5.2 521 pacTpoCTpaHeHHss W JUIMHA  BOJHBL
[TonepeuHble ¥ MPOAOIBHBIC BOJTHBI

599 ###PartH## Natepdepennius u audpaxuus

MCXaHHNYCCKHX BOJIH
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524

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKka

ONEKTPOMarHUTHbIE BOJIHBI. Y CJIOBHUSA
U3JIy4EHUsl DJIEKTPOMATHUTHBIX  BOJIH.
B3anmHuas opuenranusa Bektopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHE B BAKyyM€

525

5.2.6

5.2.7

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaKeHHE, TPEeTOMIICHUE, MOJspU3aLus,
mudpakaus, uHTepdeperus. CKopocTh

OJICKTPOMAriMuTHBIX BOJIH

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHNne 2E€KTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY
[IpuHLIMOBI PaMOCBS3U U TEIEBUICHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHUC Oprx(anmeﬁ Cpeabl

5.2.8

TexHu4eckue yCcTpOMCTBA: MYy3bIKAaJIbHBIE
HHCTPYMEHTEL, YIbTpPa3ByKOBast
JUarHoCTHUKa B TEXHHUKE U MEIULUHE,
pamap, pamgMONPUEMHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBU-neun

5.3

##HParfH##OII TUKA

5.3.1

5.3.2

533

HpHMOHHHCﬁHOG pacnpoCTpaHCHUC

CBETa B OJIHOPOJIHOM cpene. JIyu cBera

OtpaxxeHne cBeTa. 3aKOHBl OTPaKEHHS
cseta. [locTpoenue n300paxeHuit B IIIOCKOM
3epKaiie

IIpenomnenne cBeTa. 3akOHBI MPETOMIIEHUS
cBeTa. AOGCOTIOTHBIH MoKazareib

IpCIOMIICHUS

5.34

Iomuoe BHYTPEHHEE OTpaXKEHHE.
[IpenenbHbIN yroyl NOJHOIO BHYTPEHHETO

OTpaXKEeHUs
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5.3.6

5.3.7

Hucnepcusi cBera. CIOXHBIM COCTaB

Oenoro ceera. L{Ber

CoOuparone 1 paccemBalolIve JHH3BI.
Tonkas nuH3za. POKYCHOE PACCTOSHUE U
ONTHYECKass CHJIa  TOHKOM  JIMH3BL
[Toctpoenue n300pakeHUI B
COOMpAIOIIMX W PACCEMBAIONIMX JIMH3AX.
dopmysia TOHKOM JIMH3BI. Y BEJIUYCHHUE,

JIaBaeMoe€ JIUH30HU

[Ipeneinsr [IPUMEHUMOCTHU

FCOMeTpH‘ICCKOﬁ OIITHUKH

5.3.8

Hutepdepennus  cBera. KorepeHTHbIE
HCTOYHUKH. VcnoBus — HaOMIOOEHUS
MaKCHMYyMOB u MHHHAMYMOB B
uHTEpPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(1)3.3HBIX KOI'CpCHTHBIX HCTOYHHUKOB

5.39

5.3.10

5.3.11

5.3.12

Hudpakuus  cBera.  JudpaxkmuoHHas
pemérka. Y cioBue HaOI0IeHHs TIaBHbBIX
MaKCHMYyMOB npu NaJieHuN
MOHOXPOMaTHYECKOIO cBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonspuszanusa ceera

TexHudeckue yCTpPOWCTBA: OYKH, JIyIa,
¢doTroanmnapar, NPOEKLUUOHHBINA ammapar,
MHKPOCKOII,  TEJIECKON,  BOJOKOHHAs
ONTHKAa,  JAudpakUoOHHas  pemeéTka,

MOJIIPOU T

[Ipaktuueckue  pabotel.  M3mepenue
IoKasareJs npenomienus. MccienoBanue
CBOMCTB  W300pakeHWH B  JMH3aX.

Ha6J'IIO)IeHI/IC AUCTICPCUN CBCTA

BJIEMEHTHI CITIELITUAJIbHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuubl TPUMEHUMOCTH KJIACCUYECKOMN
MEXaHUKH. ITocTymatsl TEOpUU

OTHOCHUTCIIBHOCTH: HHBapUaHTHOCTDH




MOJYJII CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTEILHOCTH DUHILITEHHA

OTHOCUTENBHOCTh OIHOBPEMCHHOCTH.

6.2 3aMeUICHHE BpPEMEHU H COKpallleHHE
JUTUHBI
6.3 DHeprus ¥ UMIYIbC CBOOOIHOM YaCTHIIBI

CBsi3b MacChl C SHEPTHUCH U HMITYJIECOM
6.4 CBOOOJHON YacCTUIBl. ODHEPrus MOKOs
CBOOOTHON YaCTHIIbI

KBAHTOBAA ®U3UKA
##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®ortonel. Popmyna Ilnanka cBs3u
7.1.1 9HEpruu (POTOHA C €ro YacTOTON. DHEPTHs

1 UMITYJIbC q)OTOHa

OTkpbITHE u UCCIICIOBAHKE
7.1.2 dotorddekra. Ombiter A.I'. Cromerosa.

3akoHb! poTo3ddexra

YpaBHeHue OHHIITENHA s
7.1.3 dbororddexra.  «KpacHas  rpaHUIAN
¢doroaddexra
7.14 Hasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHYeCcKoe IeHUCTBUE CBETA

Texandeckue ycTpoiicTBa: (OTOIIEMEHT,
7.1.6 ¢doTomaTuuK, COJIHEYHAs Oarapes,

CBETOINOI

CTPOEHUE ATOMA

Monenrs atoma TomcoHa. ONBITEI
7.2.1 Pesepdopra o uccinenoBaHUIO CTPOSHHS

aToMa. HnaHeTapHasI MOJ€CJIb aTOMAa

ITocrynater  bopa.  M3nyuenne u
norjomieHue (OTOHOB TIPU  TEPEXoje
7.2.2 aroMa C OJHOIO YPOBHsS DHEPIrUM Ha

apyroi.  Buael  cnektpoB.  Cnektp

YPOBHEH 3HEPTrUU aToMa BOJIOpPOJIa




7.3

7.2.3

7.2.4

BomnHoBEIe cBoiicTBa yactuil. BoiHEBI ne
bpoiiis. KopnyckynsipHo-BOJIHOBOM
nyanu3M. Jludpakmus 2JIeKTpOHOB Ha

KpHUCTaJIax

CrooHTanHOE U BBIHYXXICHHOC U3JTYUYCHUC.

YcTpoicTBO U PUHLIKIT Pa0OTHI Jiazepa

7.2.5

TexHuueckue yCTpoucTBa: CIEKTPAIbHBIN
aHaJIn3 (CIEKTPOCKOIT), JIa3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

7.3.1

7.3.2

[Ipaktrueckue pabotel. Habmronenue

JMHENYaTOro CreKTpa

ATOMHOE A1PO

Meroapsl HaOMIOJEHUS € PETUCTpAIUU

OJICMCHTAPHBIX YaCTUI]

OTKpbITHE PAAMOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ormpeneneHuto cocraBa
pannoakTUBHOTO wu3inydeHus. CBolicTBa
anbda-, Oerta-, raMMa-Hu3JIy4eHusl.
BnusiHMe pammoakTHBHOCTH Ha KUBBIC

OpPraHU3MbI

7.3.3

7.3.4

OTkpelTHE  TPOTOHAa W HEUTpPOHA.
Hyxnonnas monens siapa ['eiizenbepra —
WBanenko. 3apsaa anpa. MaccoBoe 4ucio

sapa. M3oronsl

Anbda-pacnas. DNEeKTPOHHBIN "
MO3UTPOHHBIN  Oera-pacmaa. [amma-
HU3IydeHHe. 3aKOH  pPaguOaKTUBHOIO

pacmnana

7.3.5

OHeprusi CBSI3M HYKIOHOB B  sJIpe.

Snepubie cunbl. Jledekt macchl sipa

7.3.6

H,[IepHLIe PCaKIuu. ILCJ'ICHI/IC n CHHTC3

saaep

7.3.7

Snepubiii  peaktop.  TepmosiaepHbId

cuare3. [IpoGieMbl M  MEPCHEKTHUBHI




7.3.8

7.3.9

7.3.10

8.1

8.2

SAIEPHOM HDHEPreTUKU. IKOJOTMYECKHE

aCIIEKTHI SEPHON DHEPIeTUKU

DOneMeHTapHble  4YacTullbl.  OTKpBITHE
MO3UTPOHA. dyHaaMeHTaIbHbIE
B3aUMOJICVCTBHUS

TexHuueckue yCTpOMCTBA:  JO3UMETD,
kamepa BuiibcoHa, SAIIEpHBIA peakKTop,
aToMHast 6oM0ba

[Ipaktuueckne pabotel. MccrnemoBanue
TPEKOB YaCTHII (mo TOTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gHOr0 Heba. Co3Besnus, spKue

3Bé3HI)I, IIJIaHETHBI, UX BUAUMOC IBUKCHUC

Comnueunas cucrema. l[lmaHeTsl 3€MHOU
rpynmbl.  [lmaHeTbl-rUranTel W HX
Cl'[yTHI/IKI/I, KapJ'II/IKOBI)IC TIJIAHCTHI. Mam,le

tena COTHEYHOM CHCTEMBI

8.3

8.4

8.5

Connue, d¢ortochepa u armocdepa.

CosHeuHast aKTUBHOCTD
Ucrounuk suepruu CoHia u 3BE371

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBETUMOCTb, pajinyc, TeMIepaTypa,
ux B3aMMOCBSI3b. Huarpamma
«CTIEKTPATBHBIA KJIACC — CBETUMOCTH.
3BE3ALI IVIABHOW  ITOCJIEIOBATEILHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTBY IJIA

3BE37] IJIaBHOM IOCIEA0BATEILHOCTH

8.6

#H##Par###BHyTpeHHEE CTpOCHUE 3BE3LL.
COBpeMeHHI)Ie IpEACTaBICHUA (6]
IpouCcXOKaeHn U 3Bomonuu ConHua u

3BE3]1. DTaNbI JKU3HU 3BE3]T

8.7

Muneunbiii Ilyte — Hama ["amakTuka.

ChnupanbHasgs  cTpykrypa  ['anmaktuku,




8.8

pacnpeneneHue 3BE3A, Ta3a U IBUIM.
[Tonoxxenue wu nBwxenne ConHua B
lamaktuke. Ilmockas wu cdepudeckas

HOJACUCTEMBI | aJlTakKTUKHA

Tuner ranaktuk. PaguoramakThku H

KBa3apbl. YEpHBIE BIPHI B siApax TajJakTUK

8.9

Bcenennas. Pacmmpenue BcenenHoil.
3akoH XaO6na. Pa3z0eranue rajgaxkTHK.
Bo3pact u pagmyc Bcenennoii, teopust
bonpmoro B3peBa. Mogens «ropsuein

Bcenennoii». PenmukroBoe H3JIy4YCHUC

8.10

MacmitabHast  cTpykrypa BcenenHoil.
Meraranaktuka. Hepeménusie npoodiemsl

ACTPOHOMUH
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