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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE IMOJOXKEHUH M TPEOOBAHUWI K pe3ylibTaram
OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM TpOrpaMmbl, mpeacraBieHHbix B OI'OC
COO, a Ttakxe c yud€roMm (enepanbHOl paboueld MporpaMMbl BOCIHMTAHHUS U
KOHUEMNIMU MpernojaBaHusi yueOHoro mpeamera «@Dusrka» B 00pa30BaTeNIbHbBIX
OpraHu3aLusax Poccuiickon denepauny, peaAU3yIOLINX OCHOBHbIE
o0Opa3oBaTesIbHbIE MPOTPaMMBI.

ConepkaHue TmporpaMMbl 1O (HU3MKE HampaBiIeHO Ha (opMUpOBaHHUE
€CTEeCTBEHHO-HAyYHON KapTUHbI Mwupa oOydaromuxcs 10-11 kmaccoB mipu
oOyueHuu ux ¢usrke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM U METAlpeIMETHBIM pe3yJibTaTam
oOydeHHMs, a TaKkK€ YYHMTHIBAET HEOOXOJUMOCTh peaJU3alryd MEKIPEIMETHBIX
CBs3e (PU3MKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMU mpeaMeramu. B Hel
OIPEAEIIAIOTCS OCHOBHBIE LM M3Y4EHHs] (PU3MKU HA YPOBHE CpPEAHEro OOLIEro
o0pa3oBaHus, MIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (PU3HMKHU: JIMYHOCTHBIE,
MeTarnpeMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3uKe BKIHOYAET:

e IUIAHUpYEMBbIE pe3yJIbTaThl OCBOCHUSI Kypca (U3UKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI 110 TOaM 00 YUECHHUS;

e cojaepxaHue yuyeoHoro npeamera «duzuka» mo rogam o0yyeHus.

®dusuka Kak Hayka O HamOosee OOLIMX 3aKOHAaX MHPUPOJBI, BBICTYIAs B
KayecTBe y4yeOHOro mpeaMera B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHuU 00 okpyxatoriem mupe. LIkoabHBIN Kype PU3NKH — CUCTEMOOOPa3yIoIuit
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeXaT B OCHOBE MPOLIECCOB M SIBICHUM, M3y4aeMbIX XUMHUEH, OUOIOrHEH,
¢usnueckorr reorpadueit u actpoHomued. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeNessieT XapakTep W pa3BHUTHE
pPa3HOOOpA3HBIX TEXHONOTWM B cdepe IHEPreTHKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TIOJIyY€HUSI HOBBIX MAaTEpUAJIOB C 3aJlaHHBIMU CBOMCTBAMHU M JPYTHUX.
N3ydyenne QU3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTUHBI MHpa oOydarluxcs, B (HOPMHUPOBAHWE YMEHUN NPUMEHSThH
Hay4YHBIA METO]I TO3HAHMSI IIPU BBIITOJIHEHUU UMHU YU€OHBIX HCCIEI0BaHUM.

B ocHOBY kypca ¢(u3uMKu i YpOBHSI CpelHEro o0iiero oOpa3oBaHUs
HOJIOXKEH pAJ HAEH, KOTOpble MOXXHO paccMaTpuBaTh KaK MPUHLUIBI €ro
OCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEP’KUT MATE€pUaN U3 BCEX pa3/iesioB (PM3HKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Bemymum B Kypce sBIsercs
dbopMupoBaHUE TPEACTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaTEpUHU, BEUIECTBE H
noJe.

Hoesn cymanumapusayuu. EE peanuzanus NpeAnonaraeT HCIOIb30BaHUE
I'YMaHUTApHOTO MOTEHLHANa (PU3MYECKOM HAYKH, OCMBICIIEHHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOIIeCTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH M 9KOJIOTHUECKUMH MTPOOIIEMaMHu.

Hoes  npuxnaomoii  umanpasenennocmu. Kypc ¢u3uku  mpeamnosaraer
3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJOTMYECKUX MPHUIIOKEHUIN
U3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonoeusayuu peanusyercss TOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJICpP)KaHMsI, TOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBA3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJOTUH, a TaKKe OOCYXKIECHUS
po0JieM palMoOHaIbHOTO MPUPOIONOJIb30BAHUS U IKOJIOTHUECKON 0€3011aCHOCTH.

Crep)KHEBBIMHM 3JIEMEHTaMH Kypca ()M3MKH Ha YpPOBHE CpPEAHEro OOLIETro
oOpa3oBaHus SBIAIOTCA (u3nuecKue Teopuu ((popMUpOBaHHE MPEACTABICHUA O
CTPYKTYpE MOCTPOEHUSI PU3NUECKONW TEOPUH, POJIU (PyHIAMEHTAJIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX TMPEICTaBICHUSX O TMPUPOAe, TpaHHUIAX
NPUMEHUMOCTH TEOpWH, I OINMCAHUS E€CTECTBEHHO-HAYYHBIX SBICHUU U
MIPOIIECCOB).

CHCTEeMHO-IeITeIbHOCTHBIN MOAX0 B Kypce (PU3MKH peau3yercs Mpexje
BCEro 3a CU€T OpraHu3alliy 3KCIEPUMEHTAILHOM AESITENbHOCTH O0Y4arOIIUXCS.
Jlns Ga3oBOro ypoBHS Kypca (QU3MKH — OTO UCIOJB30BAHUE CHCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX HKCIIEPUMEHTOB W JA0OpPATOPHBIX padoT,
KOTOpbIE B TIporpaMme mo (pu3nke OObETUHEHBI B OONIHNA CIHMCOK YYCHHYECKUX
PaKTUYECKUX PaOOT. BblaeneHne B yka3aHHOM IE€peUHE JIabOpaTOPHBIX padoT,
MPOBOJMMBIX JUIsl KOHTPOJIA M OLEHKH, OCYIIECTBISIETCS yYaCTHHKaMHU
o0pa3oBaTeIbLHOTO Mpolecca MCXOAs U3 OCOOCHHOCTEH IJIaHUPOBAHUS U
ocHaieHuss kabunera ¢usuku. I[lpu »dTomM obecrieunBaercss OBJIAJCHHE
OOyJaIOIUMUCST YMEHUSIMUA MPOBOJIUTH KOCBEHHBIC H3MEPEHHUS, HCCIIETOBAHMS
3aBUCUMOCTEH (PU3MYECKMX BEJIMYMH M IIOCTAHOBKY OIIBITOB 110 IIPOBEpPKE
MPEI0KEHHBIX THITOTES.

Bonbuioe BHMMaHME YyIENSETCS PEUICHUIO PACUETHBIX U KadeCTBEHHBIX
3agad. Ilpu 3TOoM 1St pacu€THBIX 3a/7a4 MPUOPUTETOM SIBISIIOTCS 33/a4d C SIBHO
3aJJaHHON (PU3MYECKON MOJIENBIO, MO3BOJISIOINE MPUMEHSTh U3YUEHHbIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOrO paszjiesia Kypca, TaK U HWHTETpUpyd 3HAHHS W3
pasHbIX pa3fenoB. [ kayecTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIOTCS 3aJaHHs Ha
OO0BSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM W IMPOLIECCOB B OKPYXKAroIIeH
KU3HU, Tpelyronme BbIOOpa (U3WUECKOM MOJEIM MJii CUTYyallud MPaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TtpedoBanuamu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY oO0OecreyeHruo ydeOHoro mpoiecca 0a30BbI ypOBEHb Kypca
($U3MKKU Ha YpOBHE CPEHEro O0IIero 0Opa3oBaHusl TOJKEH U3y4aThCsl B YCIOBHSIX
IPEeIMETHOr0 KaOuHeTa (PU3UMKH WM B YCIOBUSIX MHTErPUPOBAHHOrO KaOWHETa
IPEeIMETOB €CTECTBEHHO-HAy4YHOro ILukia. B kabunere (U3MKM HOKHO OBITH
HEeoOXoAuMOe JlabopaTopHOe OOOPYIOBAHHWE [JIsi BBIMOJHEHUS YKa3aHHBIX B
nporpamMme no (pU3MKe y4EHMYECKHX IMPAKTUYECKUX PadOT U JEMOHCTPALlMOHHOE
000pymOBaHHUE.

JlemoHcTpaunoHHoe o0opynoBaHue (OpPMUPYETCS B  COOTBETCTBUU €
MNPUHIIUIIOM MUHUMAJIBbHON JOCTaTOYHOCTH H  O0ECIEYMBAET MOCTAaHOBKY
NEPEUYUCIECHHBIX B MporpamMme MO0 (PU3MKE KIIOYEBBIX JEMOHCTpalUd IS
UCCIICIOBAHNS  M3y4aeMbIX SIBJIEHUH W  MPOLECCOB, OSMIUPUYECKUX U
(dbyHIaMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHHI.

JlaGopaTropHoe o0O0OpynOBaHUE [UIsI YYEHUYECKHMX MPAKTUYECKUX pPadoT
(dopMupyercsi B BUAE TEMAaTUUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacyeTe
OJHOTO KOMIUIEKTa Ha JBYX oOyyaroumxcs. TeMaThuyeckue KOMIUIEKTHI
1a0b0paTOpHOr0 000pPYAOBAaHUSI JOJDKHBI OBITH IOCTPOCHBI HAa KOMILIEKCHOM
UCIOJIb30BAaHUM aHAJIOTOBBIX M LHM(PPOBBIX MPUOOPOB, & TAKKE KOMITbIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BUJIE LIU(PPOBBIX J1AOOPATOPHIl.

OCHOBHBIMHM LIEJIIMU U3y4eHUs1 (PU3UKU B 00IIEM 00Pa30BaHUU SBJISIOTCA:

e (opMupOBaHHE HUHTEpeca U CTPEeMJECHHUS OOydarolUXCsl K HaydHOMY
U3YYCHUIO TIPUPOABI, PA3BUTHE WX MHTEIUIEKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM;

e DPa3BUTHE MPEICTaBICHUI O HAYYHOM METOJIE MO3HAHUS U (POPMUPOBAHNE
UCCIIEZI0BATEIBCKOr0 OTHOLEHUS K OKPY>KAIOIUM SIBJICHUSIM;

e (opMUpOBaHHE HAay4YHOTO MHUPOBO33PEHUSI KakK pe3yiabTara H3y4eHUs
OCHOB CTPOEHHUSI MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupOBaHHE YMEHUH OOBSCHATH SBJICHHUA C  HCIOJIb30BAHUEM
(U3HYECKUX 3HAHUI U HAYYHBIX JOKAa3aTEIbCTB;

e (opMUpOBaHUE MPEJICTaBICHUN O POyl (U3UKHU JJIS Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmkeHne 3TUX Leield oOecreurBaeTcs pelIeHUuEM CIEAYIOIIUX 33134y B

npoliecce n3y4eHus Kypca (pu3nKu Ha ypoBHE CpeIHEro o0LIero oopa3oBaHus:



e TMpuOOpPETEHHE  CHUCTEMBI  3HaHHMK 00  o0mmMX  (U3HUIECKUX
3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHUSIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJSIDHYIO  (DMBHKY, DJJIEKTPOAMHAMHUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPO(U3UKH;

e (opmupoBaHre yMeHUW TPUMEHSATH TEOPETUUYECKHE 3HAHUS  JJIA
OOBACHEHUs (PU3NUECKUX SBJICHUU B MNOPUPOJAE U JUISI TPUHATHUS
MIPAKTUYECKNX PELICHUH B IOBCEIHEBHOM KU3HU;

e OCBOGHHE CIIOCOOOB peIICHUsS pa3IuyHbIX 33Jad C SBHO 3aJaHHOMN
bu3nueckol MOJENbI0, 3a7ad, MOAPa3yMEBAIOUIMX CaMOCTOSITEIbHOE
co3nanne PU3NIecKoi MOMIeNH, aIcKBaTHON YCIIOBUSAM 3a/1a4H;

e TOHMMaHHUE (PU3UYECKUX OCHOB W TMPHUHIIUIOB JIEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeay;

e OBJAJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M IPOBEICHMUS
bu3nyecKuX HKCIEPUMEHTOB, aHajdW3a M MHTEpHIpeTaruy MH(OpMaIuy,
OIpe/IeNIeHHs] TOCTOBEPHOCTH MOJIYUEHHOT'O PE3yibTara;

e CO3JJaHUE YCJIOBUM IIJISl Pa3BUTHSA YMEHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wuszyuenue ¢usuku (6a30BbI ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEero
oOpazoBanust orBoauTcst 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEZEN0), B
11 kimacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemselii B mporpamMme Mo (PU3UKE IMEpeuyeHb Ja0OPaTOPHBIX U
OPAKTUYECKUX padoOT SBISETCA PEKOMEHJOBAaHHBIM, YYMTENb JENaeT BbIOOD
POBEJICHUST JTA0OPATOPHBIX PabOT W ONBITOB C YYETOM HMHAWBUAYATBHBIX
0COOEHHOCTEN 00yYaroInXCsl.



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®usuka v MeTOAbI HAYYHOI O MIO3HAHMS

®usnka — Hayka o npupone. HaydHbie mMeTOABI MO3HAHUSA OKPYKAIOIIETO
Mupa. Posb 3KcnepuMeHTa W TEOpUHM B IIPOLECCE IO3HAHUSA IIPUPOBL.
DKCnepuMeHT B (U3HKE.

MopnenupoBanue (U3HUECKUX SIBIEHUM U mporeccoB. HayuHble rumoressl.
du3nyeckne 3aKOHbl U TEOPUHU. |'paHMIIBI MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponbs u mecto ¢usuku B (HOpMHUPOBAHUU COBPEMEHHOW HAay4YHOW KapTHUHBI
MHUpA, B IPAKTUYECKON NEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBele U 1UU(GPOBBIE H3MEPHUTENbHbIE MPHOOPHI, KOMIIBIOTEPHBIC
JATYUKHU.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTETHLHOCTh MEXaHUYECKOrO JIBMIKEHMS.
Cucrema orcué€ra. TpaekTopus.

[lepemerienne, CKOpocThb (CpelaHsii CKOPOCTb, MTHOBEHHasi CKOpPOCThb) U
YCKOPEHUE MaTepUalIbHOM TOYKH, UX MPOECKIHH HA OCH CHUCTEMBI KOOPAHUHAT.
CroxeHue nepeMenieHuii U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE NpsIMOJIMHENHOEe ABWXKeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHWS, MyTH H MEpeMElIeHUs
MaTepuaIbHON TOUKH OT BPEMEHHU.

CBobOomHOe maeHne. Y ckopeHrue CBOOOIHOTO TaICHHS.

KpuBonuueiiHoe  aBmkeHue. JIBMKEHHME  MATEpUAIBHOM  TOYKH MO
OKPYKHOCTH C ITOCTOSIHHOM 10 MOJYJIKO CKOPOCTBIO. YTJIOBass CKOPOCTb, TMHEHHAS
ckopocTs. [lepron u yacrora obpamenus. LleHTpocTpeMUTENLHOE YCKOPEHUE.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JBU)KEHUE CHAPSIAOB, LICMTHBIE M PEMEHHBIE TIEpEeIayuH.

Jlemoncmpayuu

Mogenb cucTteMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTUK
JBUKCHUSL.

[IpeobpazoBanue ABUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Tes B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTRE.

HaGmonenne naBuxkeHUs Tena, OPOIIEHHOTO MO YIJIOM K TOPU30OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaICHUsI.

Hamnpasnenne ckopocTt npu ABUKEHUH MO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, rabopamophule pabomul

N3yyeHne HEpaBHOMEPHOT'O JBUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOLIEHUS MEXAY MYTSMH, ITPOWIEHHBIMM TEIOM 32
IIOCJIEIOBATENIbHBIE PaBHBIE NPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenue NBUKEHUS LIapUKa B BA3ZKOU )KUIAKOCTH.

N3ydenue nBMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpunuun  otHocutenmbHOCTH  ['aynmmnes.  IlepBeid  3akoH  HbroToHa.
NuepunanbHbie CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepniosunuu cwi. Bropoi 3akoH HeroToHa
JUIS. MaTEPUAIbHOU TOUKU. Tperuid 3akoH HproTOHA 111 MaTepranbHbBIX TOUYEK.

3akoH BcemupHoro Ttsarorenus. Cuia Tsbkectu. Ilepas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (moxosi, CKoibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIbKEHUS U cujia TpeHus nmokosi. Koagduuuent tpenus.
Cuna conpoTUBJIEHUS MPU JBUKEHUU Teja B KUIKOCTU WIIU Ta3e.

[ToctynarensHOE U BpallaTelbHOE JBUKEHHUE a0COIIOTHO TBEPAOIO TEa.

MoOMEHT CcHJIBI OTHOCHUTENIBHO OCH BpameHus. lliedo cunbl. VYcimoBus
paBHOBECHS TBEPAOTO TEA.

TexHuueckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TOAIIMNITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBlIeHME MHEPLIUU.

CpaBHeHUE Macc B3aUMO/IEUCTBYIOIIMX TEL.

Bropoi1 3akon HeroToHa.

N3mepenue cui.

Cnoxxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOABEME U TTaJICHUU.

CpaBHEHUE CUJI TPEHUS MMOKOS, KAYEHHUS U CKOJIbKCHUSI.

VY cnoBust paBHOBECHUS TBEPIAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomwl

N3ydenue nBmkeHus: Opycka 1o HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B NPYXKHUHE U
PE3UHOBOM 00pasiie, OT ux Aehopmaliuu.

HccnenoBanne ycinoBUKM paBHOBECHsS TBEPAOrO TeEJla, HMMEIOLIEr0 OCh
BpAIlICHMUS.

Tema 3. 3aKoHbl cCOXpaneHus 6 MexaHuKe

Nmnynsc maTepuanbHOM TOUYKH (TeNa), CUCTEMBbl MaTepUaIbHBIX TOYEK.
NMnynec cuiabl U U3MEHEHHE HUMITyJIbCa TeNld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE 1BHXKEHMUE.

Pabota cusbl. MOITHOCTE CHJIBI.

Kunernueckass »Heprusi MarepualibHOW Touku. Teopema 00 W3MEHEHUU
KUHETUYECKOU DHEPTUM.

[ToTreHunanbHas DHEPrusl. [lorenuumanpHas DHEPIUs yIpyro
nehopMUpOBAaHHOW  TIpyXkuHBI.  [loTeHmmWanbHass  dHEprus  Tena  BOJIW3H
MOBEPXHOCTH 3E€MJIH.

[loTeHuuanbHble WM HENOTEHIUAIbHBIE  CHJIBL. CBsi3p  paboOTHI
HEMOTEHIUAJIbHBIX CHJI C WM3MEHEHHEM MEXaHHYECKON JHEPrUM CHUCTEMBI TElL
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTpomcTBa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIIED,
MPY>KUHHBIN TUCTOJIET, IBUXKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeaktuBHOE IBUKEHHUE.

[lepexon mOTEeHIIMATBLHOM YHEPTHHN B KHHETUUECKYIO U 00paTHO.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3ydenune abCONIOTHO HEYIPYroro yjapa C MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MasITHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIbI ¢ UBMEHEHHUEM MEXaHUYECKON SHEepruu
TeJla Ha MPUMEPE PACTSHKEHUS] PESUHOBOIO JKI'yTa.

Paszaea 3. MouiekysipHasi pU3HKa U TEPMOIMHAMHUKA

Tema 1. Ocro6vt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Juddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBUS 4YacTHI] BellecTBa. Mopaelu CTpPOEHUs Ta30B, JKUJIKOCTEH H
TBEPBIX TN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjieneil. Macca u
pasmepsl Mosekyil. KonumdectBo BemiectBa. [ToctositHHas ABorajpo.

Tennosoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
Llenbcns.



Mopnens  upeanbHOoro ra3a. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHHM HACATbHOIO ra3a. AOCOMIOTHAs Temmeparypa Kak Mepa
CpeHEH KWUHETUYECKOM HHEpPruy TEIUIOBOrO JBHKEeHWA dactul rasza. [llkama
temneparyp KensBruHa. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [lanpToHa. M3omponeccsl B UACAIBHOM Ta3€ C MOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mnpeAcTaBiIeHUE HM30MPOLIECCOB: H30TEpPMA, H30XO0Pa,
u3ooapa.

TexHuyeckne ycTpoWcTBA M NPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOLIME JTUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTAHUYECKUX COECTUHEHUI.

OmnbITel 10 1P PY3Un KUAKOCTEH U Ta30B.

Monens 6pOyHOBCKOTO ABUKEHUSI.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBaHUE MEKMOJIEKYISIPHOTO
B3aUMOJICICTBUS.

Mopnens, numocTpupyroas Npupoay JaBJIEHUS ra3a Ha CTEHKH COCy/Ia.

OneITBl, WUIIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS HJICAJIBbHOTO Tasa,
M30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, rabopamophvie pabomul

OnpeneneHre mMacchl BO3lyxa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO31yXa B HEM.

HccnenoBanre 3aBUCHMOCTH MEXKy ITapaMeTpaMu COCTOSIHHSI Pa3pesKEHHOT O
rasa.

Tema 2. OcHoevl mepmoouHamuKku

TepmoauHamuueckas cucrteMa. BHYTpeHHsSs dHEPrust TEPMOAUHAMUYECKOU
CUCTEMBI U criocoObl e€ n3MeHeHusi. KonuuectBo TemnoTsl U pabora. BHyTpeHHss
SHEprus  OAHOATOMHOIO  MJAEaJbHOrO0  Trasa. Buael  Temonepenadu:
TEIJIONPOBOJHOCTh, KOHBEKLIUS, U3yUYCHHE. Y IENIbHAS TEIUIOEMKOCTh BEILIECTBA.
KonndecTBo TENI0THI NpyU TEIIONEepeaaye.

[lonsitue 00 ammabatHom tmpouiecce. IlepBblil 3aKOH TEPMOIMHAMUKHU.
[IpumeHeHnue mepBoro 3aKoHa TEPMOAMHAMUKH K u3omporeccaM. ['paduueckas
MHTEepHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTUMOCTh IPOIIECCOB B IPUPOJIE.

TennoBele  MammHbl.  [IpUHIUIBIL ~ JEWCTBUST  TEIUIOBBIX  MAIIHH.
[IpeobpazoBanusi >HEpPruM B TEIJOBBIX MamuHax. KoaddumumeHnt mnone3Horo
nercTBus TerutoBod MammHbl. [{ukn KapHo u ero koadduimeHT moje3Horo
JEUCTBUSA. DKOJIOTUYECKHE MPOOJIEMBbI TETNIOIHEPTETHKH.



TexHuyeckue yCTpOHMCTBA MW MPAKTUYECKOE MPUMEHEHHE: JBUTATEllb
BHYTPEHHETO CrOpaHMsI, OBITOBOM XOJIOUIIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW 3HEpruu Tena MpU COBEPUIEHUU pPaOOThI: BBUIET
npoOKu u3 OYTBUIKM TOJ| JEHCTBUEM CXXAaTOro BO37AyXa, HarpeBaHwe s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUICOIEMOHCTPALIMS).

N3MmeHeHre BHYTpEHHEHN YHEpPruM (TemMIepaTyphl) Teja Mpy Terionepeaaye.

OnbiT 1O anuabaTHOMY pacIIUPEHHIO BO3AyXa (ONBIT € BO3AYLIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii osxcnepumenm, rabopamophule pabonvl

N3mepenune ynenbHON TeIIOEMKOCTH.

Tema 3. Azpecamnivie cocmoanus eewjecmea. Dazosvie nepexoovl

[TapooOpa3oBanue n KoHaeHcarus. Vcnmapenune u kumeHune. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO31yxa. HachelmeHHbI map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl KUTICHUS OT JAaBJICHUS.

Teépnoe teno. Kpucrammueckue u amopgHblie Tesa. AHU30TPOIHS CBONCTB
kpuctauioB. JXunkue kpucrtamibl. CoBpeMeHHble MaTepuaibl. llnaBieHue wu
KpUcTal3anus. Y AesbHas Teriora miasieHus. CyomuManus.

YpaBHEeHHUE TEIJIOBOro OaaHca.

TexHuueckue ycTpoCTBA M NPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KAJTOPUMETP, TEXHOJIIOIMH MOJY4YE€HUSI COBPEMEHHBIX MATEpHUAJIOB, B
TOM YHCJIE HAHOMAaTEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MApOB.

Kunenue npu noHUXKEHHOM JIaBJICHUU.

CrniocoObl U3MepeHus BIaXKHOCTH.

HaOmronenune HarpeBanust  MiaBleHUs] KPUCTAILIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaIoB.

Yuenuueckuit osxcnepumenm, rabopamopnvle padonul

N3MmepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. diaekrpoauHaMuka
Tema 1. Inekmpocmamuxa
OneKkTpu3anus Tel. OJIEKTPUYECKHM 3apsan. /[Ba BHIa DIEKTPUYECKHX
3apsnoB. IIpOBOAHMKH, IUANEKTPUKU W TOJYNPOBOJHHMKU. 3aKOH COXPAaHEHHS
ANEKTPUUECKOTO 3aps/ia.
B3anmoperictBue 3apsinoB. 3akoH KynoHa. TodeuHbId dJIEKTPUUYECKAN 3apsl.
Onextpuueckoe mnoje. Hanpspk€HHOCTh  3yekTpuyeckoro nois. IlpuHnmn



CYNEPIIO3ULIANA JIJIEKTPUYECKUX Tosnel. JImHnM HanpsHoKEHHOCTH DIIEKTPUYECKOTO
TTOJIAL.

Pabora cun  sxektpocratmueckoro  mons.  [loreHuwman.  PasHocThb
MOTEHUHUAIOB. [IpOBOAHMKM W JOUANEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JnsnekTpuyeckas NpOHUIAEMOCTb.

DnekTpo€MKOCTh. KoHaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

TexHnueckne yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, BJIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE BJIEKTPOnpHUOOpOB,
KOHJICHCATOP, KOIMUPOBAJIbHBINA anliapar, CTPYHHbBIA OPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHLIUIT IEHCTBUSA AIICKTPOMETPA.

B3anmoaencTBue HadIEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEJL

[IpOBOIHUKH B DIEKTPOCTATHYECKOM ITOJIE.

DJIeKTpOCTaTUYECKas 3alIUTa.

JIMATIEKTPUKY B SJIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTM IUIOCKOIO KOHJIEHCAaTOpa OT  IUIOIIAJIH
IJJACTUH, PACCTOSIHUS MEXKIAY HUMU U TUIJIEKTPUIECKONU IPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOTO KOHJIEHCATOopa.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3mepenune sneKTpOoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 3n1ekmpuueckuit mox. Toku 6 pa3niuunvix cpeoax

DNEKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHHS SJIEKTPUYECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [IoCTOSSHHBIN TOK.

Hanpsbxenue. 3akon OMa [1J1s1 ydacTka LETH.

DJIEKTPUYECKOE CONPOTHUBJIICHUE. Y IEIIbHOE COINPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapAILIETBHOE, CMEIIAHHOE COEUHEHUE POBOAHUKOB.

PabGora oanekrpuueckoro Toka. 3akoH J[xoyns—Jlenna. MomrHoCTh
AJIEKTPUYECKOTO TOKA.

DNEeKTPOABUKYILAs CUJIa M BHYTPEHHEE CONPOTHBJICHUE HCTOYHUKA TOKA.
3axon Oma i1 OJHOM (3aMKHYTOM ) 3J1eKTpruueckoit nenu. Koporkoe 3ambikaHue.

OJIEKTpOHHAass  NPOBOJUMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
CONPOTHUBIICHHUS] METAJUIOB OT TeMnepaTypbl. CBEPXIIPOBOAUMOCTb.

DJIEKTPUUECKUI TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOgHUKH. CobOctBeHHas 51 IIPUMECHAsT  MPOBOAUMOCTH
noJaynpoBoAHUKOB. CBoiicTBa p—n-niepexoza. [loaynpoBoaHHKOBbIE TPUOOPHI.

ONEKTpUUECKUA TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DJIEKTPOIUTHYECKAS] AUCCOLMALMA. DIEKTPOJIN3S.



OnekTpuueckuid TOK B ra3ax. CaMOCTOSTENbHBIM M HECAMOCTOSTEIbHBIN
pazpsa. Monunus. [na3zma.

TexHnueckne yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETP,
BOJITMETP, pEOCTaT, HWCTOYHHMKM TOKa, JJEKTPOHArpeBaTelibHble MpUOOpHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAHO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, TOJTYITPOBOAHUKOBBIN THOJ, TaJIbBAaHUKA.

Jlemoncmpayuu

N3MmepeHue cuibl TOKa U HAIIPSIAKEHUS.

3aBUCUMOCTh CONPOTUBICHUS HMWIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOILIAIY TTONEPEYHOr0 CEYEHUS U MaTepHaia.

CwMmeliaHHOE COeJMHEHUE TPOBOJHUKOB.

[IpsmMoe w3MepeHue dIeKTpOoABWKYIIEH cuiibl. KopoTkoe 3aMblKaHue
raJIbBAHMYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIHUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYyXa.

OHOCTOPOHHSASI TPOBOAUMOCTD IHO/IA.

Yuenuueckuii osxcnepumenm, rabopamopnvle pabonul

N3ydeHne CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3MepeHre 31eKTPOABHXKYIIEH CUJIbI UCTOYHUKA TOKA M €r0 BHYTPEHHErO
COMPOTHUBIICHHUS.

Hab6mtoienue anekTposusa.

MexnpeaMeTHbie CBS3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kiiacce OCYIIECTBISIETCS C
y4€TOM COJIep)KaTEIbHBIX MEXKIPEIMETHBIX CBSI3€H € KypcaMu MaTEeMaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3YYEHHEM METOAOB HAaYy4HOIO
NO3HAHUS: SIBJICHUE, HAy4yHbI (akT, rumnores3a, ¢u3nueckas BEIUUYMHA, 3aKOH,
TEOpHsi, HAOMIOICHNE, IKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIENb, U3MEPECHHE.

Mamemamuxa: pelieHUEe CUCTEMbl YpaBHEHUM, JuHEWHas QyHKIMS,
napabona, runepoona, ux rpaduKu U CBOICTBA, TPUTOHOMETPUYECKUE (DYHKIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOCKIMU HA OCU KOOPANHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmyeckoe ABWKEHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BUJIbI TEIUJIONEpPEauyH, TEIIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SIBJICHUS B ’KUBOW MPUPOJIC.

Xumus: TACKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSpPHAsh Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEIN, >XKUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIMTHYECKAs IMCCOLMALNS,
raJlbBaHUKA.

l'eoepaghus: BNaXXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozcus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXAHH3MOB,
Y4€T TpEHHMS B TEXHUKE, IOAIIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXPAaHEHHUS
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JpYyrue), JABUTATellb BHYTPEHHETO
Cropanusi, mapoBas TypOHUHA, ObITOBOM XOJOJIUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIy4YEHUST COBPEMEHHBIX MAaTepUajoB, B TOM YHUCJIE HAHOMAaTepUalioB, H
HAHOTEXHOJIOTHM, 3JIEKTPOCTAaTHYECKasi 3alluTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYUHBIN IPUHTED, AJIEKTPOHArpeBaTeIbHbIE puOopHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, T'aJIbBAaHUKA.

11 KIIACC

Paznen 4. duekrpoanHaMuKa

Tema 3. Maznummnoe noje. I1eKmpoOMaZHUMHAA UHOYKUUSA

IloctosiHHBIE  MarHuThl.  B3aumMogeMcTBHME  NOCTOSHHBIX ~ MarHuTOB.
MarnutHoe mnosie. BexkTtop MarHuTHOM wuWHAYKUUW. [IpuHUIMI Cynepno3uiuu
MarHUTHBIX MoJied. JIMHMU MarHUTHOM WHAYKUMHU. KapTuHa JIMHUN MarHUTHOMH
WHAYKIWH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOoe T1I0J€ TPOBOAHMKA C TOKOM. KapTuHa NMHUM WHIYKIUU
MAarHUTHOTO TOJISI JJIMHHOTO MPSAMOTO MPOBOJHWUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHKKA, KaTYIIKH ¢ TokoM. OnbIT Dpcrena. BzanmoieiicTBue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJyJlb U HAlIpaBJICHHUE.

Cuua JlopeHniia, €€ MOlyJib U HampaBlieHHe. J[BUKEHHE 3apsSyKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM Tose. Pabora cuiel Jlopenna.

SIBneHne 3JIEKTpOMAarHUTHOM MHAYKIMHM. [lOTOK BEKkTOpa MarHUTHOM
WHIYKUUU. OJIEKTPOJABIKYIIAS CWJIA MHAYKIUUA. 3aKOH AJIEKTPOMAarHUTHOU
nnaykuuu dapanes.

BuxpeBoe »anekTpuyeckoe mojie. IDIEKTPOABMKYIIAS CHJIa HWHIYKIUH B
MIPOBOJHUKE, JBHXKYILEMCS MOCTYNAaTEIbHO B OJTHOPOJHOM MarHUTHOM IIOJI€.

IIpasuio Jlenna.

NHaykTUBHOCTh.  SIBJIE€HHME CaMOMHIYKUMH. OJEKTPOJABHXKYIIAs CHJIa
CaMOMHIYKIIHH.

DHEeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckne yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHBIE
MAarHuThl, BJEKTPOMATrHUTBI, BJICKTPOIABUTATEb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHIl, UHAYKIIHOHHAS T1€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKIJIOHEHHE JIEKTPOHHOIO My4YKa MAarHUTHBIM TOJIEM.

JIMHUY MHAYKIMA MarHUTHOTO TIOJISL.

B3anmopericTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cunbl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHNE PNEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCHUMOCTb JJIEKTPOJABWKYIIEH CUJIBI UHAYKIIMA OT CKOPOCTH WM3MEHEHHS
MAarHuTHOTO MOTOKA.

SIBneHue caMOMHIYKITUU.

Yuenuueckuui axcnepumenm, rabopamopuvie pabomul

N3yyeHne MarHuTHOTO TOJISI KaTYIIKHA C TOKOM.

HccnenoBanne NeUCTBUSA MOCTOSHHOIO MAarHUTa HAa PaMKY C TOKOM.

HccnenoBaHue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIIUU.

Paszgea S. Koste0anust ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KOJ1€0AHUA

KonebOarenpHass  cucrema. CBOOOIHBIE  MEXaHHUECKHUE  KOJeOaHUS.
INapmonnueckue konebanus. Ilepwon, wacrora, amrumtyna u ¢aza KojaeOaHUH.
[Ipy:xvHHBIN MasTHUK. MaremMaTU4eCKU MAsSTHUK. Y PABHEHHE TAPMOHHUYECKUX
kosnebanuid. [IpeBpailieHre sHeprur Npy rapMOHUYECKUX KOIeOaHUSIX.

KonebGarenpubiii koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
UJcaIbHOM KOJeOAaTeTbHOM KOHTYpe. AHAJOrUsi MEXKIYy MEXaHWYEeCKUMHU U
AIEKTPOMAarHUTHEIMU KoneOanusiMu. Dopmyna Tomcona. 3akoH COXpaHEHUS
SHEPrUu B UJI€aTIbHOM KOJIEOATEIbHOM KOHTYpE.

[IpencraBiieHre 0 3aTyXaroUX KoJieOaHUSAX. BBIHYKIE€HHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyX/I€HHbBIE 3JIEKTPOMarHuTHbIE KOJIEOaHMs.

Ilepemennbiii  TOK. CHHycOMAANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOI0 TOKAa. AMIUIMTYAHOE M JIEMCTBYIOIIEE 3HAYEHUE CHIIBI TOKa M
HaIPSKEHUS.

Tpaunchopmarop. [IpousBomacTBo, mepenada U MOTPeOICHNE AICKTPHUESCKON
SHEPruu. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOJACTBE 3JIEKTpodHepruu. Kynbrypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCEAHEBHON KU3HMU.

TexHnueckrne yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHME: DJIEKTPUYECKUU
3BOHOK, F'€HEPATOP MEPEMEHHOIO TOKA, TMHUU JIEKTPOIEepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTenbHOW CHCTEMbl (MPYKUHHBIA WU
MaTeMaTU4ECKUI MasTHHUK).



Hab6mroienue 3aTyxaronux KoaeoaHuu.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOAHUM.

HaOmonenue pezonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.

OcuuiorpaMMsbl (3aBUCHMOCTH CHJTBI TOKA M HAINIPSKEHUSI OT BPEMEHH) IS
AJEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHanc mpu 1OCIIENOBAaTENbHOM COEAUHEHUM PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenbs TMHUY 3JIEKTponepeadH.

Yuenuueckuui axcnepumenm, rabopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH MEpUOAa MalbIX KOJIEOAHUM Ipy3a Ha HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBaHne NEPEMEHHOr0 TOKA B LENM M3  IOCIEI0BaTEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

MexaHnnueckue BOJIHBI, yclIOBHsS pacnpocTpaHeHusd. llepuon. CkopocTb
pacnpoCTpaHeHuss M [JJuHA BOJHBL. IlomepeuHble W MPOJOJIbHBIE BOJIHBIL.
WNuTtepdpepenius u auppakunsa MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJHBL. Y CIOBUS M3IyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarautHoil BosHe. CBOMCTBA
ANEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPENOMIICHHUE, MOJApu3anus, AMPpaKius,
uHTepdepenurs. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[[lkana 37€eKTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMIIBI paANOCBS3U U TENEBUICHUS. Pagronokarus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEN CPEMBIL.

TexHnueckne yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [MATHOCTHKAa B TEXHUKE W MEAMIIMHE, pajaap,
paguonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE TOTIEPEUHBIX U MPOJAOIBHBIX BOJH.

KoneOmromeecs: Te€10 Kak HCTOYHHK 3BYKa.

HaGmronenne oTpakeHus U MPETOMIICHUS MEXaHUYECKUX BOJIH.

HaOmonenune nareppepeHnu u 1uppakiiuy MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOH U
4aCTOTOM KOJIeOaHUH.



HccnenoBaHne  CBOWCTB  DJIEKTPOMArHUTHBIX — BOJIH: OTpaXEHHUE,
MpEIOMIIEHUE, MOIsIpU3aus, Audpakuusa, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. [IpAMoIMHENHOE pacopoOCTpaHEHUE CBETa B
ogHopoaHou cpexae. JIyd ceera. ToueuHbId ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxeHusi cBera. [locTtpoeHue n3oOpaxeHuil B
IJIOCKOM 3€pKalie.

[Tpenomnenue cBera. 3aKOHbBI IPEOMJICHUS CBETa. AOCOIIOTHBIN MOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenbHblii yros IOJHOrO
BHYTPEHHET'O OTPAKECHMUS.

Hucnepcus ceeta. CnoxHbIi coctaB 6enoro ceera. LlBer.

CoOuparome U pacceuBarouige JMH3bL. ToHKas JuH3a. DOKycHOe
paccTosHUE W ONTHYECKas cuja TOHKOW nuH3bl. llocTpoenune u3oOpakeHuil B
coOMparolMX U pacceuBaroluX JMH3aX. DopMyna TOHKON JIMH3bL. YBEIUUYEHUE,
JAaBAEMOE JIMH30M.

IIpenensl MPUMEHUMOCTH T€OMETPUYECKOM ONTHKH.

BonnoBas onrtuka. HWuTepdepeninus cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOAEHUS MAaKCUMMyMOB W MHUHMMYMOB B HHTEP(PEPEHLIMOHHON
KapTUHE OT JBYX CUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus cBera. JudpakuvoHHas pemeérka. YcaoBuUe HaOMIOACHUS
IJIABHBIX ~MAaKCUMYMOB IpU NAJACHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuyeckne ycTpolcTBa W IPAKTHYECKOE IPUMEHEHHE: OYKH, JIyIa,
¢doroannapar, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEeJIeCKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEHIETKA, TOISIPOUS.

Jlemoncmpayuu

[IpsiMONIMHEHOE pacIpOCTPAHEHUE, OTPAXKEHUE M IPEIOMIICHUE CBETA.
OnTrueckue npuodOpsI.

[lonmHOE BHYTpEHHEE OTpakeHHe. Mozelb CBETOBOAA.

HccnenoBanue cBOMCTB M300payKEHUH B JIMH3AX.

Mopnenu MUKpOCKOIa, TEJIECKONa.

Hab6monenne naTepdepeHiium cBeTa.

Hab6monenue nudpakiuuu cBeta.

HaOmonenue nucnepcuu cBeta.

[lonydeHnue crekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIBIO TUPPAKITMOHHON PEIIETKH.

Habroienre nossipusaiiuy cBeTa.

Yuenuueckuu sxcnepumenm, rabopamopvie pabomul



N3mepenue nmokasaress NpeoMIICHUsS CTEKJIA.
HccnenoBanre cBONCTB M300paKEHU B JIMH3AX.
HaOmonenue nucnepcuu cBeta.

Pazgesn 6. OcHOBBI cienAJIbHON TeOPUU OTHOCUTEJIbHOCTH

['panuubl  MPUMEHMMOCTHM  KJaccuyeckol — mexanuwku.  [loctynarsl
CIIELIMAJIbHOM TEOPUU OTHOCUTEIIbHOCTU: HWHBAPUAHTHOCTH MOAYJIA CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAIlCHUE
JUTHBI.

DHEprusi U UMIYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPruei U UMITYJIbCOM PEISITUBUCTCKON YACTULIbI. DHEPrus
MOKOSI.

Pasznen 7. KBanroBas pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otoubl. Dopmyna [lnanka cBsi3u sHEprumn (HOTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (DOTOHA.

OtkpeiTue u uccinenoBanue Goroaddexra. Onwitel A. I'. CroneroBa. 3aKoHbI
dororddexra. YpaBHenue DitHmreriHa Ay pororddexra. «KpacHas rpaHuiay
dotorpdekra.

Hasnenne cBera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnuyeckue ycTpoicTBa M TPAKTUYECKOE MpPUMEHEHUE: (POTOIIEMEHT,
dboTomaTurK, colHeuHas 0arapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO GoTodddexTa.

Ceeroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -YaCTHIL.
[Inanerapnas mogmens aroma. lloctynatel bopa. M3nydenume w mormomieHue
(GOTOHOB TpHU TEpexoJie aroMa C OJHOTO YPOBHSI DHEPruud Ha Apyrou. Bumwi
crekTpoB. CIEKTp YpOBHEN SHEPrUU aTOMa BOAOPOAA.

BonHoBwie cBOMcTBa yactull. Bomubl ne bpoia. KopnyckyispHO-BOITHOBOM
yalli3M.

CHOHTaHHOE U BBIHYXKJICHHOE U3JTYyUCHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mopens onbiTa Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

Hab6mtoieHre TMHeN4aThIX CIEKTPOB U3TyUCHHUS.

Jlazep.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Hab6mtoienue uHeyaToro cekTpa.

Tema 3. Amomnoe a0po

DOKCIEpUMEHTBI, JI0KA3bIBAIOIIME CJIOXKHOCTh CTpoeHust sijapa. OTKpbITHE
pamnoaktuBHOCTH.  OmbiTel  Pesepdopma 1o ompeneneHW0  cocTaBa
paavoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3IydeHHUs.
Binsinue paanoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpbiTHE TpoTOHA W HeWTpoHa. Hykionnas moxaens siapa I'eitsenOepra—
NBanenko. 3apsa aapa. MaccoBoe uuciio sjapa. M3oTonsl.

Anbda-pacnaa. DIEKTPOHHBIA M TO3UTPOHHBIN Oeta-pacmaa. [amma-
U3JIydeHUE. 3aKOH PaJIMOAKTUBHOIO pacmajia.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt maccsl spa.

SnepHbie peakiuu. JleneHue u CUHTE3 SIEP.

Snepnwiii peaktop. TepMmosimepHbiii cuHTe3. [IpoOieMbl M TEPCIEKTUBBI
AIEPHON DHEPTETUKH. DKOJOTUUECKUE ACIIEKTHI SIACPHON SHEPIETUKHU.

DneMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.

Mertoasl HaOIIOACHUS U PETUCTPALIMHU JIEMEHTAPHBIX YACTHII.

dyH1aMeHTalbHbIE B3auMOAeicTBUsI. ENMHCTBO (hr3MUYeCKOi KapTUHBI MUpa.

TexHnueckue ycTpoiCcTBa W MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHblil peaktop, atToMHas 0omoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIIUX YACTHII.

Yyenuueckuii osxcnepumenm, rabopamoptule pabomuol

HccnegoBanue TpekoB 4acTHIL (ITO TOTOBBIM (poTOrpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

Dranbl pa3BUTUS acTpoHOMUH. [IpuKkiagHoe 1 MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bug 3Bé3nnoro Heba. Co3Be3nusi, sipkue 3BE3/bI, IIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ComnneuHas cucrtema.

Comnuue. CosHeuHas akTUBHOCTh. Mcrtounuwk sHepruu CosiHIIA W 3BE3L.
3BE3/1bI, UX OCHOBHBIE XapPAaKTEPUCTUKH. JMarpamMma «CHEKTPaJIbHBIA Kjacc —
CBETUMOCTB». 3BE3AbI TJIABHOM MOCJICAOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTb» JIJISI 3BE3]l TJIaBHOW MOCIIEI0OBATEIHbHOCTH. BHYTpEHHEE CTpOEHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKIECHUU U 3BoMonuu CoyHLa U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii ITyte — Hama ['amaktuka. Ilonoxxkenue u nBuxkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapel. YEpHBIE OBIPHI B sSapax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa0606sa. Pazderanue rajakTuk.
Teopust bonbuioro B3peiBa. PennkroBoe nnydyeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménubie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Hab6mtoneHnst HeBOOPY)KEHHBIM TJIa30M C UCIIOJIH30BAaHUEM KOMITHIOTEPHBIX
NPWIOKEHUMN I ONpeIeTIeHHs TOJIOKEHHUsI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE c0o3Be3ausi CEeBEPHOro MONYIIaApHsl U SIPKUE 3BE3BI.

Hab6monenus B Teneckon JlyHsl, mianer, Mieunoro [lyTu.

O0o0marIee MOBTOPEHUE

Ponb ¢u3uku MW acTpOHOMHM B JKOHOMHYECKOW, TEXHOJIOTMYECKOMH,
COLIMATILHOM U 3THYECKOU cepax AesTEeIbHOCTU YelIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUH B COBPEMEHHOW HAYYHOW KapTUHE MHUpPA, POJIb (PU3NYECKON Teopuu
B (OpMHUpPOBAaHMM TMPEACTAaBICHUA O (U3NYECKOM KapTHUHE MHUpPA, MECTO
(u3nyuecKol KapTUHBI MUpa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABJICHUM O TTPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3ydyenune kypca gusuku 0a30Boro ypoBHs B 11 kjacce ocymiecTBISIETCS C
Y4ETOM COIEPIKATEIbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMH MaTEMAaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAay4HOIO
NO3HAHUS: SIBJICHUE, HAy4yHbId (akT, runores3a, (u3nyUeckas BeIMYMHA, 3aKOH,
Teopusl, HAOIOICHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pEUIEHWE CUCTEMBl YPaBHEHHM, TPUTOHOMETPUUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO, BEKTOPBI M MX IPOCKLIMH HAa OCH KOOPAMHAT, CII0)KEHUE BEKTOPOB,
IIPOU3BOJIHBIE 3JEMEHTApHbIX (YHKUMMA, TPU3HAKU TOJIO00HS TPEYroJIbHUKOB,
oTpeieNICHHE U0 TIOCKUX (hUryp u oobéma ted.

buonoeus: snekTpuueckue SBICHHS B JKUBOW MpUPOAE, KoyeOaTelbHbIE
JIBHKECHUSA B JKMBOM IIPUPOJE, ONTUYECKUE SBJICHUS B )KUBOW IPUPOAE, ACHCTBUE
paguanyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAININYECKAsA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl O0pa30BaHUs KPUCTAIMUYECKOM pPEIIETKU, CIEKTPalbHbIN
aHaJIM3.



l'eocpachus: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MAarHUTHBIX pYI,
(doTochEMKaA 3eMHOM MOBEPXHOCTH, ITPE/ICKA3aHUE 3EMIIETPSCEHU .

Texnonocus: JIMHUM BJIEKTpoOIlepenad, TIEHEpaTop NEPEMEHHOIO0 TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, paauoNpuEéMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHe4Has Oarapest.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHMA

OcBoenne yuebHoro mnpeamera «®duszumka» Ha ypOBHE CpeaHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOHKHO OOECIEUUTh JTOCTHUXKEHUE CICAYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMUYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3YNbTAaThl OCBOCHUS yueOHOTO mpeameTa «DUu3nKa» TOKHBI
OTpakaTb TOTOBHOCTh M CHOCOOHOCTh OOY4YaIOIIMXCS PYKOBOJCTBOBATHCSA
chOpMHUPOBAHHOW BHYTPEHHEH TO3MITUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOLIUX
TPAJUIIMOHHBIM LIEHHOCTSIM POCCUMCKOr0 OOLIECTBA, PACHIMPEHHUE >KU3HEHHOTO
ONBITAa U OMbITA JCSITEILHOCTH B MPOILIECCE Peaau3allid OCHOBHBIX HAIPaBJICHUM
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCcKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00YJaIONIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOr0 00IIEeCTBa;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO JIE€SITEIBHOCTh B MHTEPECAX TPaXKTAHCKOTO
00IIIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIHHON OpraHU3allNy;

YMEHHE B3aUMOJICMCTBOBATH C COLMAIbHBIMUA UMHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTb K TYMAHUTapPHOM U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTpMOTUYECKOI 0 BOCIIUTAHUS:

chOpMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUYEHBIX B 00JIACTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUIECKOTO ITOBEICHMUSI,;

CIIOCOOHOCTh OIIEHHWBAaTh CUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACh Ha MOPAJbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NESTEIIbHOCTUA YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMUBOIO OYIYIIETO;

4) 3cTeTHYECKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucCymiero Gu3nYecKoi HayKe;



S) TPyA0BOr0 BOCIIUTAHMS:

WHTEpPEC K pa3IMdHbIM cdepaM MpoPecCHOHAIBHON ACATEIBHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOHM, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiieit mpodeccuu u peaaTn3oBbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3UKY HA TPOTSHKEHUN BCEH KU3HH,

6) ’K0JIOrH4eCcKOro BOCIUTAHUS

chOpPMUPOBAHHOCTH JKOJIOTUYECKON KYJIbTYPbl, OCO3HAHHUE TJIOOATHLHOTO
XapakTepa IKOJIOTUUECKUX MpooIiem;

IJTAHUPOBAHUE U OCYILECTBIICHUE JECUCTBUN B OKPYIKAIOIIEH CpeJle HA OCHOBE
3HAHHUA LeJIed YCTOMYHUBOIO Pa3BUTHS YEJIOBEUECTBA,

paciiupeHue OIbITa AESTENbHOCTH JKOJIOIMUYECKOW HaNpaBIeHHOCTH Ha
OCHOBE UMCIOIINXCS 3HAaHUH 110 (PU3HUKE;

7) HeHHOCTH HAYYHOI O MO3HAHMS

c(hOpMUPOBAHHOCTHh MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME I[EHHOCTH HAy4YHOM JIeATEeIhbHOCTH, TOTOBHOCTH B IIpOliecCe
M3ydeHus:  (U3UKA ~ OCYIIECTBJIATH  MPOSKTHYIO W HCCICIOBATEIBCKYIO
NeSITEeNbHOCTh UHJIMBUIYAIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIe YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS
ba3oBble Joruyeckue AeMcCTBUSA:
CaMOCTOSITEIbHO  (OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpolJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;
ONpPEeACNSITh LN ACATEIIbHOCTH, 3aJaBaTh IApaMETPhl M KPUTEPUU HX
JIOCTVKECHUS,
BBISIBIATH ~ 3aKOHOMEPHOCTH W TNPOTUBOPEYMS B  PacCMaTpUBAEMBIX
(bu3MUECKUX SBICHUAX;
pa3pabaTeiBaTh IJIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHaln3a MMEIOIINXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN IEATEIbHOCTH;
KOOPJMHUPOBATh W  BBINOJNHATH pabOTy B  YCIOBUSX  pealbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUSI;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
ba3oBble ucciiegoBaTebCKue 1eCTBUS:
BIIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHSATHUAMU U METOAAMU
du3nyecKoil HayKu;



BJIa/IETh HABBIKAMHU y4EOHO-HCCIIEAOBATENBCKON U MPOEKTHOU JEATEIbHOCTH
B 00J1aCTH (DU3HUKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY TIOUCKY
METOJIOB pEIlIeHUsl 3a1au (PU3NYECKOr0 COACp)KaHUs, MPUMEHEHUIO Pa3lInYHBIX
METO/IOB [T03HAHUS;

BJAJIeTh BHJIAMU JIEATEIbHOCTH 110 TOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIPETAliU, MPEoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYyalHUsIX, B TOM YHCJIE IPU CO3JJaHUU Y4E€OHBIX TPOEKTOB B 00JACTH (PU3UKHU;

BBISIBJIATh PUUYUHHO-CJICJCTBEHHBIE CBSI3U U aKTyaJlU3UpoBaTh 3ajadvy,
BBIJIBUTaTh THUIOTE3y €€ peIIeHUs, HaXOAWUTh apryMEHTBI IJIs JIOKa3aTeIbCTBA
CBOUX YTBEp:)KJICHUH, 337aBaTh MapaMeTpbl U KPUTEPUH PEIICHMUS;

aHAIM3UPOBATH TIOJYYEHHbIE B XOJ€ pEUICHUS 3aJayd  pPe3yJbTaThl,
KPUTHUYECKU OLIEHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh U (POPMYIMpPOBATH COOCTBEHHBIE 33aJaud B 00pa30BaTEIIbHOM
JESITeIbHOCTH, B TOM YHCIIE TIPU U3Y4YEeHUU PU3MKH;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HAaHUS 1O (U3MKe B MPaKTHUYECKYI0 00JacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJICH, MPEAJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEILICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, TOMYCKAOLIUE aJIbTEPHATUBHbIE PELICHMUS.

Pabora ¢ undopmanmei:

BJIaJIETh HABBIKAMH TMONydeHUs HHPOpMAHK (HU3HUECKOTO COACPNKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSTENbHO OCYIIECTBISATh IOMCK, aHau3,
CHUCTEMAaTH3allMI0 M WHTEPIPETalii0o MHPOPMAIUU PA3IWYHBIX BHIOB U (hopm
IPEJCTABJICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaIINK;

UCIOJb30BaTh  CPEACTBA  MH(POPMALMOHHBIX M  KOMMYHHUKAllMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3aLMOHHBIX
3aJa4 € COOJIFOJICHMEM TpeOOBAHUN HPrOHOMHMKH, TEXHUKM O€30IaCHOCTH,
TUTUEHBI, pecypcocOepekeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
uH(popMalMOHHON 0€30MMacHOCTH;

CO3[1aBaTh TEKCThl (PU3MUECKOTO COAEpPKAHMsI B pa3IM4YHbIX (opmaTax ¢
yu€TOM HazHadeHHs WHGOPMAIUH U LIEJICBOM ayJAUTOPUH, BEIOMpAs ONTUMAIBHYIO
(dopmy IpeCcTaBICHUS U BU3yaIU3aliy.

KoMMmyHHKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:
OCYIIECTBIIATH OOIICHHE Ha YPOKaX (PU3UKH M BO BHEYPOUHOH JACATEIHHOCTH;
pacro3HaBaTh MPEANOCHIIKA  KOHQIMKTHBIX CHTyallMd W  CMsT4aTh
KOH(DJIUKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOKD TOYKY 3PEHUA C HMCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW M WHJMBUIyalbHON
paboTHI;

BBIOMpaTh TEMATHUKY W METOJBl COBMECTHBIX ACHCTBHM C y4&TOM OOIMIMX
WHTEPECOB U BO3MOXKHOCTEHN KXXAO0r0 YiI€HA KOJJICKTHBA,;

MPUHUMATh €M  COBMECTHOW  JIESTEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCUCTBHUS MO €€ JOCTH)KECHHUIO: COCTaBJISITH IUIAH JICMCTBUU,
pacnpeieNisiTh POJu C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOMU PadOTHI;

OLICHUBATh KAa4y€CTBO CBOETO BKJaJa M KaXJOro y4YaCTHMKA KOMAaHIbl B
001U pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TIPOEKTHI, OLEHUBAaTh WJAEU C IO3MIUUA HOBU3HBI,
OPUTMHAIBLHOCTH, TPAKTUYECKOW 3HAUMMOCTH;

OCYILIECTBIISATh TO3UTHUBHOE CTPATETHYECKOE TMOBEACHHUE B PA3JIUYHBIX
CUTYAITUAX, IPOSBIISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIEe YHUBeEpcaIbHbIe y4eOHbIE 1eiicCTBUSA
Camoopranmzanmsi:

CaMOCTOSAITETIFHO OCYIIECTBIIATH MO3HABATEIbHYIO NEATEIHHOCTh B OOJIACTH
GU3MKH W aCTPOHOMHH, BBISABISATH MPOOJIEMBbI, CTaBUTh U (OPMYIUPOBATH
COOCTBCHHBIC 3a]a4H;

CaMOCTOSAITENTFHO COCTABJATH TUIAH PEIICHUS PacuETHBIX M KaueCTBEHHBIX
3ajJa4, IJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOYTEHHI;

JlaBaTh OLEHKY HOBBIM CUTYAlUsIM;

pacuIupsaATh paMK{ yaeOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEIMOYTCHUN;

JieNnaTh OCO3HAHHBIM BbIOOpP, aprymMeHTHpoOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

COCOOCTBOBaTh (DOPMUPOBAHUIO U TMPOSBICHUIO SPYIUIMH B OO0JIACTH
(U3HUKHU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTENIbHBINA U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPO/Ib, SMOIMOHATbHBIN HHTE/IEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCHUTh KOPPEKTUBBHI B JCSITEIHHOCTH,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaJIeTh  HABBIKAMHU  [O3HABATENLHOM  pedIeKCMu  KaKk  OCO3HAHUS
COBEpIIAEMbIX JEMCTBUM M MBICIUTENbHBIX MPOLECCOB, HX PE3YyJbTATOB MU
OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI pepIIEKCHUU ISl OLIEHKH CHUTYallid, BEIOOpAa BEPHOTO
peleHus;



YMETh OLIEHMBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS MO0 WX
CHIDKEHHIO;

OpPUHUMATh MOTHBBI M apryMEHThl JAPYTrUX TPU aHaIW3e pPe3yJbTaToB
JeSTETbHOCTH;

NpUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTUBBI M aprYMEHTHI JAPYTrUX TPU aHAJIU3e pPEe3yJIbTaTOB
JESTETbHOCTH;

NPU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce AOCTHXKEHHSI IMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTrPAMMBI
no ¢u3Mke A8 YPOBHSA CpelHero oOlmero o0pa3oBaHus y OOy4YaroLIUXCs
COBEPIICHCTBYETCS IMOITUOHAJIBHBIH WUHTEIUICKT, NPEATOJIAr AU
c(OpPMHUPOBAHHOCTB:

CaMOCO3HaHUs, BKJIFOUAIOMIETO CITIOCOOHOCTh MOHUMATh CBOE AIMOITMOHAIEHOE
COCTOSTHUE, BHJIETh HAIIPABJICHUS PAa3BUTHSI COOCTBEHHON SMOIIMOHATIBLHOM cepbl,
OBITh YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUs, BKIIIOYAIOIIEI0 CAMOKOHTPOJIb, yMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh AaIanTUPOBATHCA K
HYMOIMOHAIBHBIM H3MEHEHUSIM U TIPOSIBIISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHBALIUU, BKJIIOYAIOLIEH CTpEeMIICHHE K JIOCTHIKCHHUIO LIENU U
ycIiexy, ONTHUMH3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATH HCXOIS M3 CBOHX
BO3MOKHOCTEH;

IMIIATUH, BKIIOYAOIIEH CITOCOOHOCTh MOHMMATh 3MOIIMOHAILHOE COCTOSHHE
APYrUX, VYYUTHIBATH €ro0 TIPU OCYIIECTBICHUH OOINEHUS, CIIOCOOHOCTh K
COYYBCTBUIO M COTIEPEIKUBAHUIO;

COIMAITbHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCTH BBICTPANBATH OTHOIICHHUS
C IPYTUMHU JIFOJIbMU, 3a00TUTHCSI, TPOSIBISATE MHTEPEC U pa3peniaTh KOH(QIUKTHIL.

INPEAMETHBIE PE3YJIbTATBI

K xonmy obyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXaTh CPOPMHUPOBAHHOCT y O0YJAIOIMIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKOMN JESITEIILHOCTH JIFOJIEH;

YYUTBIBaTh TPAHUIBl MPUMEHEHMS] H3YyYCHHBIX (U3HUECKUX MOJEIEH:
MarepualibHasl TOUYKa, MHEepIUalIbHas CUCTeMa OTCU€Ta, a0CONMIOTHO TBEPAOE TEIIO,
WJICAJIbHBIN Ta3, MOJEIIA CTPOEHUsS Ta30B, JKUIAKOCTEU U TBEPIABIX TEJ, TOUCYHBIN
ANEKTPUUECKUH 3apsijl PU PelIeHUH (PU3NYECKUX 3a/a4;

pacrno3HaBaTh (pU3MYECKUEe SABJICHUS (MPOIIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISPHO-KUHETUYECKON TEOpUM CTPOECHMS BEIIECTBA U



JJEKTPOJAVHAMUKHU:  PAaBHOMEPHOE W PABHOYCKOPEHHOE  MPSMOJIUHEUHOE
JBUKEHUE, CBOOOJHOE TMAJEHUE TeJ, ABMKEHUE 10 OKPYXHOCTH, HWHEPLHS,
B3auMojIelicTBUE Tel, AUPPy3usi, OpOYHOBCKOE JBHKEHUE, CTPOCHHUE KHMJIKOCTEH
1 TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HArPEBAHHUHM (OXJIAXKEHUH), TEIIOBOE
paBHOBECUE, UCHAPEHHE, KOHJEHCAlWs, IUIABJICHUE, KPUCTAJUIM3ALMS, KUIIECHUE,
BJIQ&)KHOCTh BO3/1yXa, IOBBIIICHNUE JABJICHHS ra3a IPHU €ro HarpeBaHUH B 3aKPbITOM
CoCyle, CBS3b MEXAYy IMapaMeTpaMH COCTOSHHMS Tra3a B  HM3OIpPOIECCaX,
ANEKTPU3ALUS TEN, B3aUMOJIEUCTBUE 3apAI0B;

OMKCHIBATh MEXAHWYECKOE ABUKEHUE, UCIHOJIb3Ys (U3MUECKUE BETUYMHBI:
KOOpJMHATA, IyTh, IEPEMEIIECHUE, CKOPOCTb, YCKOpPEHHE, Macca Tela, CHIIA,
UMITYJIbC TE€Ja, KUHETUYECKAS] YHEPTUsl, NOTCHIMAIbHAsA JHEPTUs, MEXAHUYECKAs
paboTa, MexaHHWYecKass MOLIHOCTb; IPHU ONHMCAHUU NPAaBUIBHO TPAKTOBATh
(U3NYECKUN CMBICT HCHOJb3YEMBIX BEJIWYMH, WX OOO3HAYCHHUS W EIUHHUIIBI,
HaXOAUTh (OPMYJIbl, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMYMHY C JIPYIrMMHU
BEJIMYHHAMU;

OIMCHIBaTh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SIBJICHUS,
UCMOIb3ys (PU3NYECKUE BEJIMYMHBL: JaBJICHUE Ta3a, TEMIIEpaTypa, CpeaHss
KMHETUYECKash DHEPIHUsl XaOTUYECKOr0 JIBMXKEHUS MOJIEKYJ, CPEIHEKBAaApPATUYHAS
CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOThl, BHYTPEHHsIsI SHEprusi, padbora rasa,
KO3((PUIIMEHT TMONE3HOr0 JEHCTBUSA TENJOBOrO JBUTATENsl; MpPU OINHCAHHUH
OPaBUIBHO TPAaKTOBaTh (PU3UYECKUI CMBIC MCIOJIb3YyEMbIX BEJIWYUH, UX
0003HAaYEHUsT W E€IUHULBL, HAXOAUTh (OPMYNbI, CBSA3BIBAIOLIME JAHHYIO
(pU3HUECKYIO BEIMYMHY C IPYTUMHU BETMYUHAM;

OIMCBIBATh U3YYECHHBIE JIEKTPUUYECKUE CBOMCTBA BELIECTBA U DJIEKTPUUYECKUE
ABJICHUS (ITPOLIECCHI), UCTONB3Ys (PU3NUYECKHE BEIMUMHBL: AJIEKTPUUECKHUM 3aps/l,
AJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD I0JIsA, TOTEHIMAN, Pa3HOCTh MOTEHIUAJIOB;
Opy ONHMCAHWM TPABWILHO TPAKTOBaTh (PU3MYECKU CMBICT HCHOJIb3yEeMbIX
BEJIMYMH, MX OOO3HAUEHUs W EJMHUIBI; YKa3blBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (PM3UYECKYIO BEIMYUHY C JPYTUMHU BETMUYUHAMU;

aHAJIM3MPOBATh (DU3MUECKHUE MPOLECCHl U SBICHUS, HUCIOB3YsI (PU3NUYECKUE
3aKOHBI U NMPUHIMIIBL 3aKOH BceMupHoro Tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOM DJHEPIMM, 3aKOH COXPAHEHUS WMIIYJbCa,
OPUHIMUI CYNEPHNO3ULUN CHJI, IPUHIMI DPABHOIPABUS HHEPLUUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJSIPHO-KHHETHYECKYIO TEOPUIO CTPOCHHMS BEIIECTBA, TIa30BBIC
3aKOHBI, CBA3b CPEAHEN KUHETHUYECKOU DHEPIUM TEIJIOBOI'O JABUKECHHS MOJIEKYII C
a0COJIIOTHOM TEeMIIEpaTypoi, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
JJIEKTPUYECKOro 3apsana, 3akoH KymoHa, mpu 3TOM pasinuyaTh CIIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYEeCKOE BbIPAXKEHHE U YCJIOBHUS (TPAHMULIBI,
00JacTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TMPUHIUIBI JCHCTBHS ~ MalluH, NpHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3Nuyarh YCIOBHS UX O€30MacHOr0 MCIOJIh30BAaHUS B
MIOBCETHEBHOW YKU3HU;

BBIMIOJIHATh JKCHEPUMEHTHl TI0 HCCICIOBAHUIO (PH3UYECKUX SBICHUU U
IPOIIECCOB C MCIOJb30BAHUEM MPSAMBIX M KOCBEHHBIX H3MEPEHUH, IpU STOM
dbopMmynupoBaTh MOpoOJEMYy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTAa,
coOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OPYIOBaHHS, MPOBOIUTH OIBIT U
(GopmMyIupoBaTh BHIBOJIBI,

OCYILIECTBIISITh MPSMBIE U KOCBEHHBIC M3MEPEHUsT GU3NUYECKUX BEIMYUH, TIPU
TOM BBIOHMpaTh ONTHUMAIBHBIM CIIOCOO WM3MEpPEHUsT M HCIOJIb30BATh H3BECTHBIC
METO/bI OLIEHKH MTOIPEITHOCTEN U3MEPEHUN;

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXIy  (U3MYECKMMM  BEJIMYUMHAMHU  C
WCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(uKcupoBaTh pPE3yJbTaThl MOJYYEHHONW 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUie TaOnuil U TpaduKOB, 1e7aTh BEIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBAHMS;

co0Jr0/1aTh MpaBuiia OE30MIaCHOrO TPyAa IpU MPOBEIECHUU HCCIEIOBAaHUN B
paMKax y4eOHOro »SKCIIEpUMEHTa, Y4EOHO-HUCCIEN0BATEIIbCKOW W IPOEKTHOU
JESITEIFHOCTA C HCIOJb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHHUS;

pelarb pacy€THbIE 3aJadyd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCTOJb3Ys (PU3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 33JauM
BbIOMpATh (DPU3MUECKYIO MOJENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEoOXoAuMbIe Ui €€ pelieHUs, MPOBOANTHh PACUYEThl U OLIEHWBATh PEAbHOCTD
MOJYYEHHOTO 3HaYEHUS (PU3UYECKON BETUUHHBDI;

pelaTh KayeCTBEHHBIC 3a/]a4M: BRICTpABATh JIOTHUECKH HETPOTUBOPECUUBYIO
LEMOYKYy PACCY)KIEHUN C OMOpOM Ha M3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue SBICHNUS;

UCIOJb30BaTh  IMpPU  PELIEHUM  y4eOHbIX  337ad  COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
U TPEICTABICHUS y4E€OHOM M HAYYHO-NOMYJIAPHOM MHPOPMALUU, TOITYYEHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTHYECKH aHATH3UPOBAThH MOTy4aeMyI0 HH(OPMALIUIO;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3sBUTHE HAayKH, OOBSICHEHHE IIPOLECCOB OKPYXKAIOUIErO0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM XKU3HU
Ul obecnieueHus: 0€30MacHOCTH MpU OOpALEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpPOWCTBAaMU, JUIsl COXPAHEHUs 3[I0POBbSI U COOJIIOJIEHUSI HOPM 3KOJOIMUECKOTo
MTOBEJACHUS B OKPYXKAIOIIEH CPEIIE;



paboTarh B TpYIINE C BBIIOJIHCHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh paboTy TPYHIbI, palMOHAIBHO paclpenesisiTh OOS3aHHOCTU W
IJIAHUPOBATh JIESITENbHOCTh B HECTAH/IAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLICHUBATH
BKJIJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTpUBaeMOi TPOOIEMEI.

K koHmy ob0ydenuss B 11 kJjacce mpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y OO0 yHAIOITUXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MECTO (PU3UKU B (HOpMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTHHbI MHUpPA, B Pa3sBUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B NPAKTUYECKOU IEATEIBHOCTHU JIKOJIEH, LEJIOCTHOCTh U E€IUHCTBO
¢dbuznuecKkor KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UUYECKUX MOJICIICH:
TOYEUHBIA AIEKTPUUYECKUN 3apsijl, Jyd CBETA, TOUEUHBIM UCTOYHUK CBETA, A/IEpHAs
MOJIeNTb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO SiApa TP PEIICHUH (PU3NIECKUX
3a/1ay;

pacrno3HaBaTh (pU3MUYECKUE SBJICHUS (IIPOIECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHU U KBAaHTOBON (PU3MKH: DJIEKTPUUECKAs TPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEHCTBHUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHWUTHAasE WHAYKIMSA, JACHCTBHUE MArHUTHOIO TOJs Ha
IIPOBOJIHUK C TOKOM M JIBIKYIIMMCS 3apsll, JEKTPOMArHUTHbIE KOJEOAHUS U
BOJIHBI, MPSMOJIMHEMHOE paclpOCTPaHEHUE CBETa, OTPAKECHHUE, MPEIOMIICHHUE,
uHTepepeHnus, AUGpakius W MOJIsIpuU3anus CBeTa, JUCIEPCUS  CBETAa,
dotornexkrpuueckuii 3pdekt (Ppororddekr), cBeTOBOE NaBieHUE, BOSHUKHOBEHUE
JMHEWYaTOro CIEeKTpa aroMa BOAOPOAAd, €CTECTBEHHAass U HMCKYCCTBEHHas
PaaNO0aKTUBHOCTE;

ONMKCHIBATh W3y4YEHHBIE CBOMCTBA BelIeCTBA (JIEKTPUUYECKHUE, MarHUTHBIC,
ONTUYECKHE,  AJIEKTPUUYECKYID  MPOBOAMMOCTh  Ppa3lIMYHBIX  Cpel) W
AJICKTPOMArHUTHBIE SBJICHUSA (TIPOLIECChI), HCIONb3Yysd (PU3nUecKue BETUUUHBI:
AJIEKTPUYECKUN 3apsij], CHJIa TOKA, DJICKTPUUECKOE HAMPSIKEHUE, DIIEKTPUUECKOE
COINPOTHUBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJBIKYINAS CHa, padoTa TOKa,
WHIYKUWAST MAarHUTHOrO Ioyisl, cuia Ammnepa, cwia JlopeHua, WHIYKTUBHOCTH
KaTyIlK{, SHEPrus HJIEKTPUYECKOr0 M MArHUTHOIO TMOJIeH, MEpUoJ, U YacroTa
KoseOaHui B KOJIOATEJIbHOM KOHTYpe, 3apsll M cujla TOKa B Ipollecce
FapMOHUYECKUX DJIEKTPOMAarHUTHBIX KojeOaHuil, (QOKYyCHOE pacCTOSHHE W
ONTUYECKAsl CHJIa JIMH3bI, MPU ONHCAHUW NPABUIBHO TPAKTOBaTh (PU3MUECKU
CMBIC]T HCIIOJIb3YeMbIX BEIUYMH, MX OO0O3HAUeHUS U EIUHUIIbI, YKa3bIBaTh
bopMyJibl, CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYHMHY C JAPYTUMHU
BEJIMYMHAMMU;

OMUCHIBATh HW3YYCHHbIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIOJIb3Ys
bu3MYecKre BEIUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI U



4acToTa CBETa, SHEPTUS U UMIYIIbC (POTOHA, IEPHOJT TTIOTypactaaa, SHEPTHsl CBSI3U
aTOMHBIX SiZIep, NpPU ONMUCAHUM TPABUIBLHO TPAKTOBATh (PU3UUYECKHUI CMBICT
UCIOJIb3YEeMbIX BEJIMYUH, MX OOO3HAYEHUS W €IUHHUIIbI, YKa3blBaThb (POPMYIIBI,
CBSA3BIBAIONIME JIAHHYIO (PU3MYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYHWHAMH,
BBIUUCIISITh 3HAUCHUE (PU3NUECKON BEJTMYHHBL;

aHAIM3UPOBaTh (PU3UYECKUE MPOIECCHl U SBJICHUS, UCIOIb3Ys (PU3nuecKue
3aKOHBI ¥ MPUHIUINBL: 3aKOH OMa, 3aKOHBI TOCJIEIOBATEILHOTO U MapajlieIbHOrO
COCAMHEHUSI NPOBOJHUKOB, 3akOoH Jlxkoyis—JleHla, 3aKOH 3JIEKTPOMArHUTHOM
WHYKIIUH, 3aKOH TPSIMOJIMHEHHOI0 PacpOCTPAHEHUSI CBETa, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI TPEJIOMJICHUS CBETa, ypaBHeHWE ODWHINTEHHA it Gorodddekra,
3aKOH COXPAHEHHSI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXpPaHCHMS
AIEKTPUUECKOr0 3apsja, 3aKOH COXPAaHEHMsI MAacCOBOIo 4Mcia, nmocryiaarsl bopa,
3aKOH PaJIMOaKTUBHOT'O PACIajia, MPY 3TOM Pa3InyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OIpEeIIATh HApaBJICHHE BEKTOPA UHAYKIIMM MAarHUTHOTO IOJI ITPOBOJAHUKA
C TOKOM, CUJIbl AMriepa U cuiibl JIopeHiia;

CTPOUTb M OIKMCHIBaTh HU300pa)KEHUE, CO3/1aBaEMOE€ IIJIOCKUM 3€pKaJIoM,
TOHKOMW JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI IO MCCICIOBAHUIO (DU3NYECKUX SIBICHUU U
IPOLIECCOB C UCIIOJIB30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHUI: MpPU 3TOM
dbopMmynupoBaTh MpobieMy/3amady U TUINOTE3y Y4eOHOTO OSKCIEPUMEHTa,
coOUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOpYJOBaHHUs, MPOBOJUTH OMNBIT U
(dbopMynHpOBaTH BEIBOBL;

OCYIIECTBIIATh MPSIMbIE U KOCBEHHbIC M3MEPEHUsT (PU3NUECKUX BEIMYMH, TPU
ATOM BBIOMpATh ONTUMAIBHBIN CIOCOO WM3MEPEHHS M HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIECHKH MTOIPENTHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3MYECKUX BEIUYMH C HCHOJIb30BAaHUEM
MPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIMYUH B BUJIE TaOIHI] U
rpauKoB, 1eTIaTh BRIBOJBI IO pe3yiIbTaTaM HCCIICOBAHMUS,

co0irofaTh mpaBuiia 0€30MaCHOTO Tpy/Aa MpH MPOBEICHUM WCCIEIOBAaHUN B
pamMKax y4yeOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM W MPOEKTHOU
NEATeTbHOCTH C HUCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JTAOOPATOPHOTO
000pyI10BaHHUS;

pelarb pacy€THbhIE 3aJadyd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCTIOJNIB3Ysl (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a4u
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NYECKHUE BETUYUHBI U (POPMYIIBI,



HEOOXOaUMBbIC JJid €€ pEIlCeHHS, MPOBOJUTH Pacu€Thl U OLICHUBATH PEATLHOCTH
MOJTY4E€HHOI 0 3HaueHUs (PU3NIECKON BEJIMUUHBIL;

pemaTh KaYECTBEHHBIE 33J]a4: BBICTPANBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LIEMOYKY PACCYKJICHUW C OMOpPOM Ha HM3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U
(bu3UYECKHE SBICHUS,

UCIONB30BaTh  TPU  PEIIEHMH  y4eOHbIX  3a7ady  COBPEMEHHBIC
nH(pOpPMaLIMOHHBIC TEXHOJIOTUM JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIpe/ICTaBleHUs] Y4eOHON M Hay4YHO-TIOMYJISIPHOW MUH(OPMAIIUU, TTOTYICHHON U3
Pa3TUYHBIX UCTOYHUKOB, KpUTUUECKH aHATU3UPOBATH MOJIydaeMyo HHGOPMAIIUIO;

OOBSICHATH TPHUHIUIIBI JEHCTBUS MAIUH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3inyaTh yCIOBUS UX OE30MACHOI0 UCMOJIb30BAHUS B MTOBCEIHEBHOM
KU3HHU;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKHUX U 3apyOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE IPOLIECCOB OKPYXKAIOUIErO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
JUTsE o0ecrieueHus: 0€30MacHOCTU MPpU OOpalIeHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXPAHEHUS 3I0POBbS U COOIIOJICHUSI HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOILIEN CpeLe;

paboTath B TpYIINE C BHIIOJIHEHUEM Pa3JIMUHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBLHO pacIpeAessiTh OOS3aHHOCTH W
MJIAaHUPOBATh JICSITEIHHOCTh B HECTAHJIAPTHBIX CUTYallUsIX, aJICKBAaTHO OIICHUBATH
BKJIJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTprUBaeMOi MPOOIEMEI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uupoBbIe
Ne i/m P Kourposbubie | IlpakTuyeckue (upp )
NMpoOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. PUZUKA U METObI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [JOK
1.1 ®du3nka ¥ METOAbI HAYYHOIO IIO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 butmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 JlunammKa 7 bubmoteka IJOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHbI COXpaHEHMSI B MEXaHUKE 6 1 1 hitps://m.cdsoo.r/7f41bf72
Htoro no pasaeny 18
Pa3znen 3. MOJIEKYJIAAPHASA ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 | bubmuorexa [IOK
’ TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKHU 10 1 Eubmiorexa LIOK
https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bu6mmoreka [JOK
' da30BbI€ MTEPEXOJIBI https://m.edsoo.ru/7f41bf72




Uroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bu6moreka [JOK
4.1 1
DIEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 ITocTosAHHBIN nekTpudecKuil TOK. Toku B 12 bubmmoreka [IOK
) pa3iMYHBIX cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
Pe3zepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KVIACC

KoanuectBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoasbnsbie | IlpakTuyeckue
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTHoe€ 1osie. DJIeKTpOMarHuTHas 1 | 3 bubmotexa [JOK
’ WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHu4Y€ecKue U 3JEKTPOMarHUTHbIE 9 | bubmoreka [{OK
’ KoJIeOaHus https:/m.edsoo.ru/7f41c97¢
5 MexaHnueckue 1 3J1IeKTpOMarHuTHbIE 5 | bu6motexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
K
2.3 OnTuka 10 3 buomorexa [O
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazjen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

31 OCHOBBI ClielIMaIbHON TEOPUH 4 | bubmmoreka [IOK
’ OTHOCHUTENBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
bub6mmoreka [JOK
4.1 i
DIICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue atoma 4 bubmmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE 411p0

bu6morexa IIOK
https://m.edsoo.ru/7f41c97¢c

Nroro no pazneny

15

Pa3znen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

bu6muorexa IIOK
5.1 DneMEHTHI aCTPOHOMHH B aCTPOPUZUKHU 7
https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOHIEE IOBTOPEHUE
6.1 O06o01maromiee MOBTOPEHHUE 4 Eubmaorexa IOK
https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo 4acoB DJIeKTPOHHbBIE
] T " BbI
JI:;H Tema ypoxka Beero Konrtpoasbnbie | IlpakTudeckue i[:y:ennﬂ :)Iﬁ[()ba[:()ma:eﬂbnble
padoThI padoThI
pecypcsl
®u3nkKa — HayKa 0 MPUPOJIE.
1 Hayunsie MeT(})],Z[I:I HOfoHIiI 1 bubmioreia LIOK
https://m.edsoo.ru/ff0c32e2
OKpYXaoIlero Mupa
Pouib u MecTo Qpu3uku B

) (bopMUPOBAaHUU COBPEMEHHOM | bubmotexa [JOK
Hay4YHOH KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON AEATEIIbHOCTH JIFOAEH
MexaHnuecKkoe IBUKEHHUE.

3 OTHOCUTEIIBHOCTh MEXaHUUYECKOTO | bubmoteka IJOK
nsuxeHns. [lepemenienue, CkopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpsIMONTMHEITHOE | bubmmorexa [IOK
JOBW)KEHHUEC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NMPSMOIMHENHOE | bubmmorexa LIOK
IBHKCHUE https://m.edsoo.ru/ff0c372¢e

6 CBoOonHOE najieHue. Y CKOpeHHE | bubmoteka [JOK
CBOOOIHOrO MagecHus https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe 1BUKEHUE.

7 JIBrKeHre MaTeprualbHOM TOYKH 11O 1 bubmioreia LTOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 IIpuHuMn otHOCUTENBHOCTH [ anuiies. 1 bubmmoreka [IOK




NuepuunaibHbie CUCTEMBI OTCYETA.
[TepBeiit 3akoH HetoTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [Tpuaiun

9 cynepno3uuuu cui. Bropoit 3akoH bromiorexa IOK
. https://m.edsoo.ru/ffOc3be8
HproToHa 11 MaTepruanbHON TOYKH

10 Tperuii 3akoH HeroToHa 115 bubmmoteka LIOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro tarorenus. Cuina

11 TsoKkecTH. [lepBast kocMuueckas bubmorexa [OK

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

2 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmuotexa [JOK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Ko duiment tpenus.

13 Cuna CgﬂpOTI/IBHCI?I/I(I})I npu ,Z[BI/IS(CHI/II/I bubmorexa [OK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJKOCTU UJTU ras3e
[TocTtynarenbHO€E 1 BpaliaTeabHOE

14 JIBIDKEHHE a0COIIOTHO TBEPOTO TENa. bu6mmoreka [JOK
MowmenT cuibl. [11e4o cuiel. Y crnoBust https://m.edsoo.ru/ff0c41a6
paBHOBeECUS TBEPAOrO Tena
Nmmynsc MaTepuanbHON TOUYKH,

15 CHUCTEMbI MaTEpUATbHBIX TOYEK. bubmuotexa [JOK
Nmnynbsc cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE ABUXKEHUE
Pa6oTta 1 MOIIHOCTb CUJIBI.

16 Kunernueckas 3Heprus MaTepuatbHON bubmuoreka LIOK
Touku. Teopema 06 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETHY €CKOW SHEPIUU

17 [TorennuanbHas 3HEPruUs. Bbu6moreka [JOK




[ToreHaNbHasT SHEPTUS YIIPYTO

e OpPMHUPOBAHHON TIPY)KUHBI.
[TorentmanbHas SHEPrUs Tena BOIMU3H
MOBEPXHOCTH 3eMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHbIE U HEMOTEHIIMATbHBIE
cuiibl. CBs3b paboThI
HEMOTEHIIHAJIbHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUs] MEXaHUYECKOH
SHEPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopnas pabora
«MccnenoBanue cBsi3u pabOTHI CUIIBI €
A3MEHEHHEM MEXaHNJeCKOMN OHCPruun
TeJa Ha PUMEpEe pacTsKEHUs
PE3UHOBOI'0 )KT'yTa»

20

KonTtponwsHas pabora o reme
«Kunematuka. JlnHaMuka. 3aKOHbI
COXpaHEHUSI B MEXaHUKE

bu6moreka [JOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MTOJI0KEHUSI MOJIEKYJISIPHO-
KUHETUYECKOW Teopuu. bpoyHOBCKOE
neuxenue. Juddysus

bubmioreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKEHUS U

B3aMMO/CH CTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus ra3oB, KUIAKOCTEN
Y TBEPABIX TEN

23

Macca monekyn. KonnuectBo
Bemiectna. [locrosinnas ABoraapo

24

Tennosoe paBHoBecue. Temneparypa
u e€ usmepenue. lllkana remneparyp




Lenscus

HNneansubiii ra3 B MKT. OcHoBHOE

bu6moreka [JOK

25 ypaBaenne MKT https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMIiepaTypa Kak Mepa

26 CpeIHEN KMHETUYECKOW YHEPTUU bubmotexa [JOK
JIBUKECHUS MOJIEKYJI. YpaBHEHUE https:/m.edsoo.ru/ff0c511e
Menneneesa-Knaneitpona

27 3akon JlanpToHA. I"a30BbIC 3aKOHBI
JlaGoparopHas pabora

)3 «MccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpaMu COCTOSTHUS
pa3peKEeHHOr 0 ra3a»

29 N3onporecchl B Wi€albHOM ra3e U ux bu6mmoreka [JOK
rpaduueckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpenHss sHEprus
TEPMOJIMHAMUYECKOU CUCTEMBI U

30 cnocoOswI €€ n3meHenus. KomnuecTro bubmotexa [JOK
TEIJIOTH! ¥ paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrUs OJTHOATOMHOTO H/I€aJIbHOTO
rasza

31 Buael Terionepenauun bubmorexa LHOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTh BELIECTBA.
32 KonnuectBo TennoTs! npu bu6mmorexa [IOK
. https://m.edsoo.ru/ff0c5¢c36
Teronepenade. AauadaTHbIN Ipolecce

13 [1epBblif 3aKOH TEPMOJIMHAMUKHU U €TO bubmmorexa [IOK
MIPUMEHEHHUE K U30IIpoLleccam https://m.edsoo.ru/ffOcSefc

34 HeobpaTtuMocTs mporieccoB B bubmotexa [JOK




npupoze. Bropoii 3akon
TCPMOANHAMUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun aevicteus u KITJ[ TernnoBoii

bu6moreka [JOK

33 MAaIlIUHbI https://m.edsoo.ru/ff0c600a
36 IMukn Kapuo u ero KI1J]
37 DKonorudeckue npodaeMbl
TENJI0YHEPT ETHKH
13 O6o0maromuii ypok «MouiekynsipHas bubmuotexa [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponwsHas pabota no teme
bu6mmnoreka [JOK
39 «MonexynspHas ¢usnka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKU
40 [TapooGpa3oBaHue U KOH/I€HCALIUA. bubmuorexa IIOK
Hcnapenue u kunexHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCUTEIIbHAS
41 BJIAKHOCTb BO371yXxa. HachleHHbIi bubmmorera [IOK
AYRE. TACHI https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucranamueckue u
47 aMmopdHbIe Teaa. AHU30TPOIHUS bubmmorexa [IOK
CBOMCTB KpUCTAJLIOB. XKuakue https://m.edsoo.ru/ff0c6510
Kkpuctamibl. CoBpeMEHHBIE MaTEpUaIbl
[1naBneHue u KpUCTAIIIU3ALIMSL.
bubmioreka [IOK
43 VenapHasa TEILUIOTA IIJIABJICHUS.
https://m.edsoo.ru/ff0c6708
CyOimmMarnms
b K
44 VYpaBHEHME TEIIOBOTO Oananca nommorexa 1O
https://m.edsoo.ru/ff0c6820
45 DJIeKTpU3aIMs Te. DIEKTPUYIECKU M bubmoteka IJOK

3apsz. JBa BUIa dIIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc




3apsiI0B

[TpoBOAHUKY, AUBIIEKTPUKHU U

46 MOJYNPOBOAHUKHU. 3aKOH COXPaHEHUS brbmiorexa LIOK
YHpoBoA ) P https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOr0 3apsia
B3aumoneiicTBue 3apsaoB. 3akoH
47 Kyiona. TodeuHblid 3JIEKTPHUYECKHUI brbmorexa [OK
4 . P https://m.edsoo.ru/ffO0c6ced
3apsn
Hanpsik€HHOCTD 31€KTPUYECKOTO
48 nonst. [TpuHOMn cyneprno3unuu bubmmorexa [IOK
3JIEKTPUYECKUX Tolien. JInnum https://m.edsoo.ru/ff0c6df2
HANPSIAKEHHOCTH
PaGoTa cuit aekTpocTaTHYeCKOoro
bu6mmoreka [JOK
49 nosist. [lorennuman. Pasnocts
https://m.edsoo.ru/ff0c6£00
MOTEHIHAJIOB
[IpoBOIHUKY U TUITIEKTPUKU B
50 3JIpeKT OCTaTHUYECKOM HOI:.:IG bubmmorera I[IOK
P ] https://m.edsoo.ru/ff0c7018
JusnekTpuueckasi IpOHULIAEMOCTh
bu6mmoreka [JOK
51 Onexkrpoémkocts. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTb IIIIOCKOr 0
bu6mmoreka [JOK
52 KOHJIEHCAaTOpa. DHEPrus 3apspkeHHOTo
https://m.edsoo.ru/ff0c72c0
KOHJIEHcaTopa
53 JlabopaTopnas pabora "M3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa"
[TpuHuMD AEHCTBUS U IPUMEHEHU €
54 KOHJICHCAaTOPOB, KOMUPOBAJIBHOTO

ammapara, CTpyHHOTr0 pUHTEpA.
DNeKTpocTaThuy ecKas 3aluTa.




3azemiieHuE 3JIEKTPOIpUOOpoB

55

DNEeKTPUYECKUN TOK, YCIIOBUSI €T0
cymiectBoBaHusA. [10CTOSAHHBIN TOK.
Cuiia Toka. Hanpsokenue.
Conpotusnenue. 3akoH OMa st
ydacTKa [[enu

56

[TocnenoBarenbHOE, NapaiesbHOE,
CMEIlIaHHOE COEeIMHEHUE
IpoBOAHUKOB. JIabopaTopHas pabota
«V3y4eHne cMeIIaHHOr 0 COeAMHEHMUSI
PE3UCTOPOB»

0.5

bubmioreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTB 3JIEKTPUYECKOTO
ToKa. 3akoH J>xoymsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /1715 TOJHOMU (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambikanue. JlabopaTtopHas paborta
«3mepenune DJIC nuctouyHrka ToKa u
€ro BHYTPEHHET' 0 COMPOTUBIICHUS»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHblit ypok. KoHTposbHas
pabora o Teme "DnekTpoarnHamMuKka" /
Bcepoccuiickas npoBepoyHas paborta

bubmioreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o006maromuit ypok
«QnexTpoauHamukay / Beepoccuiickast
poBepovHas pabora

bubmioreka [IOK
https://m.edsoo.ru/ffOc88be

61

DJIeKTpOHHAS MMPOBOAMMOCTD TBEPABIX
METaJIJIOB. 3aBUCUMOCTD
COITPOTUBJIEHUS METAJJIIOB OT
temnepaTtypbl. CBepXIIpOBOAUMOCTh




DIIEKTPUYECKUN TOK B BaKyyMe.

62 CBoiicTBa 3JIEKTPOHHBIX MTy4YKOB !
[TomynpoBoHUKH, UX COOCTBEHHAS 1

63 pUMecHasi MpoBoIUMOCTb. CBOMCTBa | bu6mmoreka LIOK
p—n-niepexona. [lomynpoBoaHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOopbI
DNEeKTpUUYECKUH TOK B pacTBOpax U

64 pacIuiaBax 3J€KTPOIUTOB. | bubmmoreka LIOK
DIEeKTPONUTUYECKAS IUCCOIIUALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTpOIIN3
DNEeKTpUYECKU TOK B razax.

65 CamocTrosTenbHbIN U | bubmmorexa [IOK
HECAaMOCTOATEIbHBIN pa3psa. MomaHusl. https://m.edsoo.ru/ff0c84ae
IInazma
DnexTpuyecKue npubopsl U

66 YCTPOMCTBA U UX MPAKTUYECKOE | bubmmoreka LIOK
npuMeHeHue. [IpaBuna TexHuku https://m.edsoo.ru/ff0c86fc
Oe3omacHocTH
KonrtponsHas paboTta o teme

67 «nekTpoctaTtuka. [locTosHHBII | bubmotexa [JOK
AIIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeIax»

68 Pe3epBHbIii ypok. O000maonmii ypok 1 bubmuoreka LIOK
o reMaMm 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




11 KVIACC

KoanuyecTBo yacoB DJIeKTPOHHbIE
[
‘:;H Tema ypoka Beero KonTpoasbnbie | IlpakTudeckue fa[:;;ennﬂ :)lgl()bal;?;?:enbﬂme
padoThI padoThI pecypesI
[TocTostHHBIE MATHUTBI 1 UX

| B3anMojelicTBre. MarHuTHOE MOJIE. | bu6mmoreka [JOK
BekTop marauTHON MHAYKUNM. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM MHAYKIIUU
MarsuTtHOE€ 1oJ€ TPOBOJAHUKA C

) TOoKOM. OnbIT DpcTeaa. | bubmotexa [JOK
B3auMopneilicTBue MPOBOJHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHas pabora «3yueHue | | bubmmorexa [IOK
MarHUTHOTO TOJISI KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBHE MarHMTHOI'O I10JIS Ha
NpoBOJHUK ¢ TokoM. Cuna Amrepa.

4 JlaGoparopHas pabora | | bubmmoreka LIOK
«UccnenoBanue nercTBUs https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOI'O MarHuTa Ha PpaMKy C
TOKOM)

JlelicTBE MarHUTHOI'O I10JIS Ha

5 JIBUOKYIIYIOCS 3apSKEHHYIO YacTHUILy. | bubmmorexa [IOK
Cuna Jlopenna. Pabora cuibl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekTpoMarauTHas uHAyKuA. [Totok

6 BEKTOpa MarHUTHOM uHAyKuuu. JJ1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHON




uHaykuuu Papanes

JlabGopaTopHas pabora
«MccnenoBanue sBiIeHUSA
AJIEKTPOMATHUTHON HHTYKITHW)

bu6moreka [JOK
https://m.edsoo.ru/ffOcalS0

NunykTuBHOCTD. SIBIICHHE
camouHaykiuu. 2J{C caMOMHIYKIINH.
DHeprusi MarHUTHOTO MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE

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

TexHuueckne ycTporucTBa U UX
IIPUMEHEHUE: TOCTOSIHHbIE MAaIrHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOJBUTATEND,
YCKOPUTEIIN 3JI€MEHTAPHBIX YACTHIL,
WHIYKIMOHHAS Me4Yb

10

O6o6maromuii ypok «MarautHoe
I10JI€E. BHGKTPOMaFHI/ITHafI HWHIYKIOUS

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

11

KonTtponwsHas pabora o teme
«MarnuTHoe 1noze.
DNeKTPOMArHUTHAS UHIYKITHS)

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

12

CB0OO/IHbIE MEXaHUYECKHUE
kosiebanus. ["TapMoHMueckue
KosiebaHus. Y paBHEHHE
TapMOHUYECKUX KOJIeOaHMA.
[IpeBpaienue sHepruun

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

13

JlabGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
nepuo/ia MablX KojebaHuii Tpy3a Ha
HUTH OT JJIMHBI HUTHU U MacCHI Tpy3a»

14

KonebatenpHslil koHTYp. CBOOOAHBIE

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




AJIEKTPOMArHUTHBIE KOJIeOaHUs B
UJeaIbHOM K0JIeOATEIbHOM KOHTYpE.
AHanorus Mexx1y MEXaHU4eCKUMU U
AJIEKTPOMArHUTHBIMH KOJI€0aHUAMU

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTUHU B UJI€ATIbHOM
KoJIe0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBiieHne O 3aTyXarOMUX
KosneOaHusX. BeiHyX/1eHHbIE
MeXaHn4uecKkue Kojicoanus. Pe3onanc.
BriHyX1€HHBIE JIEKTPOMAarHUTHBIE
KoJIeOaHus

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

17

[lepemennslit Tok. CUHYCOUIATIbHBIN
MepEeMEHHbIN TOK. MOITHOCTh
MEPEMEHHOr 0 TOKa. AMIUIUTYHOE U
JIEMCTBYIOIIIEE 3HAUEHUE CUIIBI TOKA U
HanpsKEHUS

bu6moreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. [IpousBoncTso,
nepeaayda u norpedsaeHue
UIEKTPUY ECKON SHEPTUH

19

YCTpoiCTBO M MPAKTUUY ECKOE
MIPUMEHEHUE 3JIEKTPUUECKOr0 3BOHKA,
reHepaTopa MepeMEeHHOr0 TOKa,
JIMHUH 3JeKTponepenay

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHUECKHUE PUCKU TIPU
IIPOM3BOJICTBE JIEKTPOIHEPrUU.
KynbTypa ncnonb3oBanus
AIEKTPO3HEPTUH B MTOBCEIHEBHOM
KU3HU




MexaHn4ecKkue BOJIHBI, YCIOBUS
pactipoctpanenus. [lepuoa. CkopocTb

bu6mmoreka [JOK

21 pacrpoCcTpaHeHus U IJIMHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[TonepeuHble U MPOIOIBHBIE BOJIHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubmotexa [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHbIE BOJHBI, UX
23 cBoiicTtBa u ckopocTs. lllkamna bu6amorexa [IOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paAKOCBSI3U U
24 TeneBuaeHUs. Pa3BuTre cpeacTs
cBsa3u. Pagnoriokaiys
)5 KontponeHas pabora «Konebanus u bubmuorexa LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
IIpssMonuHENHOE pacnpOCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpelie. bubmoteka IJOK
Toueunsblil HCTOYHUK CBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxxeHue cBeTa. 3aKOHbI
27 OTTIf)a)KeHI/ISI csera. [Iocrpoenue Bubmnorexa [OK
. https://m.edsoo.ru/ff0cd4e0
M300pa)KEHUM B MIIOCKOM 3€pKalie
[Ipenomnenue ceera. [loaHoe
)3 BHYTpeHHEE oTpaxeHue. [IpenenbHblii bubmuorexa [IOK
YI'OJI ITIOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 716
OTpaXKEeHUs
29 JlabopaTopHas pabora «3mepenue bubmotexa [JOK
IoKa3aTemsd IPEIOMIEHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [ToctpoeHue n300pakeHUH B bubmoteka IJOK




nmuH3e. DopMysa TOHKOW JIMH3BI.
VYBennueHnue IUH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTopHas pabora

31 «HccnenoBanue cBOCTB
M300pa’keHUH B JIMH3aX»
Hucnepcus cBera. CIoXHBIN COCTaB
3 Oenoro ceera. L[er. JIaboparopHas
pabota «HaOmonenue qucnepcun
CBETa»
13 HNurtepdepenmus ceera. Judpakius bubmuorexa [IOK
cBeta. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepeuyHOCTh CBETOBBIX BOJIH. bubmuorexa LIOK
[Tonspuzauus ceera https://m.edsoo.ru/ff0cf02e
35 OnTHyeckue TpuOOpkI U yCTPOCTBA U
yCII0BHA UX 0€30MaCHOr O MPUMEH EHUS
['paHuUIIBI TPUMEHHUMOCTH
36 KJlaccuueckor MexaHuku. [TocTynaTer bubmotexa [JOK
CIIEIMAJIBHON TEOpUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
bubmioreka [IOK
37 3amenieHne BpEMEHHU U COKpalleHue
https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus U UMIYJIbC PEATUBUCTCKON
. bubmotexa [JOK
38 yacTuibl. CBsA3b MAacChl C JHEPTUEH U
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrust MOKOs
KonTtponsnas padora «OnTHKa.
. bubmoteka [JOK
39 OCHOBBI ClIeIMAIBHON TEOpUHU

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ffOcf6f0




®otonbl. Popmyina [lnanka. DHeprus

bu6mmoreka [JOK

40
1 uMIyJibC poroHa https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIIE0BaHUE
b K
41 dororddexrta. OnbiThl A. T nommotexa 10
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akons! poTtoddhdexTa. YpaBHEHHE
. (Vb P P bu6moreka [JOK
42 Diiamreiina as poTodddekra.
https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» ¢porospdexra
Hasnenne ceta. OnbiTe I1. H.
N bu6mmnoreka [JOK
43 JleOGeneBa. XuMUUYECKOE NECTBUE
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTBa U
MPAKTUYECKOE TPUMEHEHHE:
44
¢doTosnemeHT, poTOoIATUHK,
CoJIHEeUHast OaTapesi, CBETOINOT
45 Pemienne 3amay mo Teme «3JIeMEHTHI bubmoteka IJOK
KBAHTOBOH OITTUKH https://m.edsoo.ru/ff0d0302
Mogens atoma ToMcoHa. OTBITEH
46 Pesepdopaa o paccesHuro a-4yacTu bubmmorexa [OK
pPopAa o p t https:/m.edsoo.ru/ff0d091a
[InanerapHast Mmozenb aToMa
47 [Tocrynatel bopa bubmorexa [OK
https://m.edsoo.ru/ff0dOafa
H3nyduenne u noriomieHrne (OTOHOB
48 I 1/1}12: €xoJIe aToMa C O, H(()bro OBHS bubmorexa TTOK
p pexor . A yp https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroi. Buasl cekTpoB
BomnHosrslie cBoMicTBa YacThll. BomHEI
. bubmoteka IJOK
49 ne bpornsa. KopmyckyisipHo-

BOJIHOBOM Ayanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




BBIHYXXJICHHOC U3JIYYCHUC

50

OTKpbITHE PAUOAKTUBHOCTU. ONBITHI
Pesepdopaa o onpeneiaeHuo coctana
PaOAKTUBHOTO U3ITy4CHHS

bu6moreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
u3llydyeHus. BinsHue
paslOaKTUBHOCTHU Ha JKUBbIE
OpPraHU3MBbl

52

OTKphITHE IPOTOHA U HEUTPOHA.
H3otonsl. Anbda-pacna.
DNEKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnaz. ['amMMma-uznydeHue

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBs3M HYKJIOHOB B sIpE.

S nepubie peakuuu. SnepHulit
peaxTtop. [Ipo0GieMbl, mepCreKTHBHI,
AKOJIOTHYECKUE aCIEeKTHI SACPHON
SHEPreTUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUIlbl. OTKpPbITHE
mo3uTpoHa. MeTo bl HaOJIt0ICHHS 1
pErucTpanuu JIeMeHTapHbIX YaCTHII.
Kpyrnslit cton «®yHaamMeHTalibHbIE
B3anMozuencTtsud. ExuHCTBO
(bu3HYECKOi KapTHHBI MUPaY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

OTanel pa3BUTHS aCTPOHOMUHU.
[IpukiiaiHOE U MUPOBO33PEHUECKOE
3HaYeHUe acTpOHOMUU. Bun
3B&3qHOTO Heba. Co3Be3ausl, IpKIe
3BE3/bI, IJIAHETHI, X BUINMOE
newxenne. ComHeyHas cucTeMa




56

Coumune. ConHeyHast aKTUBHOCTE.
Ucrounuk snepruu ComnHia u 3BE31

57

3BE31IBI, X OCHOBHEIC
XapaKTePUCTUKHU. 3BE3/IbI TJIABHOM
nocjieaoBaTeabHOCTH. BHYyTpeHHee
crpoenue 38€31. COBpeMEHHBIE
MIPEICTaBICHHS O MPOUCXOKIECHUHU U
sBommonu CosHIa U 3BE3]1

58

Mneunsiit [Tyte — Hama ["anakTuka.
ITonoxenue u nprxenne ConHLa B
I'amaktuke. 'anaktuku. YEpHble
JBIPBI B SIAPAX TAIAKTHK

59

Bcenennas. Pa3zboeranue rajakTuk.
Teopust bonbioro B3phiBa.
PennkToBOE M3nydeHuUe.
MeraramakTuka

60

HCPGH_ICHHI)IC HpO6J’I€MBI ACTPOHOMUH

61

KonTponbHas pabora «1eMeHTHI
ACTPOHOMUU U aCTPOPU3UKU»

62

O60o0mraromuit ypok. Pois ¢pusuku u
aCTPOHOMMU B SKOHOMUYECKOM,
TEXHOJOIrHICCKOM, COIUAILHON 1
ATHYECKOU cepax AessTeIbHOCTH
YyeroBeKa

63

O6o6maromuit ypok. Ponb u mecto
(GU3UKH U aCTPOHOMUU B
COBPEMEHHOW HAyYHOU KapTUHE MHUpa

64

O6o6maromuit ypok. Ponb




(bU3NIECKOI TeOpHH B (POPMUPOBAHUT
MPEICTABICHUH O (PU3HYUECKOM
KapTHHE MUpa

O6o06matromuii ypok. Mecro
¢du3nyeckoil KapTHHBI MUpPa B 001IEM

65 1
psIly COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MIPEACTaBIECHUI 0 pupoze
66 PesepBHblil ypok. MarautHoe nose. |
DneKTpoMarHuTHast MHAYKIIHUS
Pe3epBHbIit ypok. Ontuka. OCHOBBI
67 crienuaabHOM TEOpUU 1
OTHOCUTEIBHOCTU
Pesepublit ypok. KBanToBas pusuka.
bu6mmoreka [JOK
68 DIeMEeHTbI aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d 1784
acTpopU3uKU
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBbBI

10 KVIACC

Kon
NMPoBepPsieMOro
pesyjabTarta

IIpoBepsiemMble mpeAMeTHbIE Pe3yJ1bTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeHero 001ero 0Opa3oBaHus

10.1

JleMoHCTpUpOBaTh Ha TMpUMEpax polb H MecTo (U3UKH B
(dbopMHpOBAaHUU COBPEMEHHON Hay4YHOH KapTUHBI MUpPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPAKTUUECKOU JEATEIbHOCTH

moen

10.2

Y4uuThIBaTh TPaHUIIBl TPUMEHEHUS U3YUCHHBIX (U3UUECKUX MOJeNeil:
MaTepuanbHas TOYKa, MHEpIHalbHAs cHUCTeMa OTC4€Ta, aOCOJIOTHO
TBEPIIOE TEJO, UJIabHbII ra3; MOJAEIH CTPOEHUS ra3oB, KUIKOCTEH U
TBEPIBIX T, TOYEYHBIH HJICKTPUUYECKHH 3apsii — MpPH PpPEUICHHH

(1)I/I3I/I‘ICCKI/IX 3aJa4

10.3

Pacno3HaBath (usndeckue siBieHUsS (MPOIECCh) U OOBICHITh MX Ha
OCHOBE 3aKOHOB MEXAaHHMKH, MOJEKYJSIPHO-KHHETUYECKOW TEOpPHU
CTPOCHHUsI BEUIECTBA W  JJCKTPOAMHAMUKH: pPaBHOMEpPHOE H
PaBHOYCKOpPEHHOE MPSMOIHHEHHOE ABUKEHUE, CBOOOAHOE TajeHHe
TeJ, NBH)KEHHE IO OKPY)KHOCTH, HWHEpIUS, B3aUMOACHCTBUE TEI;
muddy3usi, OpOyYHOBCKOE MABWKEHUE, CTPOCHHE JKUIKOCTEH W
TBEPABIX TeN, W3MEHEHHe o0béMa Tel TpPU  HArPEBAHUU
(oxyaxIeHuM), TEIJIOBOE paBHOBECHE, HWCIApeHUe, KOHJIEHcaIus,
IUTaBJICHUE, KPUCTAJUIM3AIUs, KHUIICHUE, BJAKHOCTH BO3/IyXa,
NIOBBIIIICHUE JIABJICHHS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYIIE,
CBSI3b MEXIY IapamMerpaMH COCTOSHUSI Ta3a B H30MPOIeccax;

QJICKTpU3alusa TCJ, B3aHMMOJICHCTBUE 3apsa0B

10.4

OnucelBaTh MEXaHWYECKOE JIBUXKEHHE, MCIONb3ys (U3NYecKue
BEIMYMHBL: KOOPAUHATA, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CUJIa, UMIIYIbC TeJla, KHHETHYECKas DBHEprus,
NOTEHIMabHAs DJHEprus, MexaHuueckas paboTa, MeXaHUYecKas
MOIIIHOCTb; IIPH OMUCAHUU IPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCMOJb3YEMbIX BEJIMYUH, UX OOO3HAUEHUS M EAMHMIIBI, HAXOAUTH
(bopMyIibl, CBSA3BIBAIONIME TaHHYIO (DU3MUECKYIO BEIUYUHY C APYTHUMHU

BCIIMYNHaAMH

10.5

OnuceBaTh HN3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TEl M TEMIIOBLIC




SIBJICHUSI, WCIONB3YsS (U3NYECKHEe BEIUYHHBL JIaBJICHHE Ta3a,
TEMIIepaTypa, CpemHsSss KHHETHYECKas DSHEPrusi XaoTUYECKOro
JIBUKEHUS MOJICKYJ, CpPEIHEKBaJpaTHYHAsS CKOPOCTh MOJICKYI,
KOJIMYECTBO  TEIUIOTBI, BHYTPCHHsII dJHeprus, pabora rasa,
KOd(DPUIIMEHT TMOJIE3HOr0 JCHCTBUS TEIJIOBOTO JBUTATENSI; TPHU
O CAHWUH MPaBUIIBLHO TPaKTOBATh busnueckuit CMBICIT
UCIONIb3yeMbIX BEJIWYUH, MX O0O3HAYEHUS M EJWHHUIIBI, HAXOIHUThH
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUYUHY C IPYTUMU

BCIMYHNHaAM

10.6

OnuceiBaTh M3YYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA W
JIEKTpUYEeCKHe  sBIeHHs  (TpoLecchl), HCHONb3ys  (U3NYecKue
BEJINYUHBIL: ANEKTPUYECKUM 3apan, JJEKTPUYECKOE  TIOJIE,
HaIpsHOKEHHOCTh  ITOJIsL, ITOTEHLMAl, PAa3HOCTh IOTCHLIMAJIOB; IIPH
OIHMCAaHUU MPaBUIBHO TPAKTOBATH (PU3MUECKUN CMBICI MCIOJb3yEMbBIX
BEIMYUH, HMX OOO3HAUEHUS M EIUHMIIBI, YKa3blBaTb (OPMYJIBL,
CBA3bIBAIOIME JIaHHYI0  (U3MYECKYI0 BEIMYMHY C  JIpPYyTrUMHU

BCIIMYUMHAMH

10.7

aHAIM3UPOBATh (PU3UYECKHE TPOLECCHl U  SBJICHMS, MCIOJIb3Ys
¢u3nyecKre 3aKOHbI U MPUHIUIBL 3aKOH BCEMHUPHOro TaroreHus, I, 11
u III 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs MEXaHMYECKON SHEPruu,
3aKOH COXPAHEHMsI UMITYJIbCA, IPUHIUII CYNEPIO3UIINHN CHJI, ITPUHIUI
PaBHONIPAaBUS HMHEPUMAIBHBIX CHCTEM  OTCYETA; MOJEKYJSPHO-
KMHETUYECKYI0 TEOPHIO0 CTPOCHHMs BELIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpelHel KHHETHMYECKOW DJHEPrHM TEIJIOBOIO JBHXKCHHMS MOJEKYH C
a0COJIIOTHON TeMIlepaTypo, MEPBbIM 3aKOH TEPMOAMHAMMKH; 3aKOH
COXpaHEHMsl DJIEKTPUYECKOro 3apsna, 3akoH Kynona; mpu 3ToM
pasnuyaTh CIOBECHYIO (OPMYJMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIpPAXKEHUE U YCIO0BUSI (TpaHuULlbl, 001aCTH) IPUMEHUMOCTU

10.8

OOBACHAT, OCHOBHBIE NIPHUHIIMIBI JEHCTBUS MAIIUH, MNPUOOPOB U
TEXHHYECKHUX YCTPOMCTB; pa3idyaTh YCJIOBHS WX 0€301macHOro

HCIIOJIb30BAaHUS B HOBCCI{HCBHOﬁ KHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 UCCIIEIOBAHUIO (PU3UYECKUX SBICHUN U
IPOLIECCOB C MCIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX M3MEPEHHIA; TPH
3TOoM (GOPMYJIHpPOBaTh MpodieMy (3a7ady) WM THUIIOTE3y Y4eOHOro
IKCIIEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3  MPEIJI0KEHHOTrO

00opyioBaHUs, IPOBOJUTH OMBIT U (OPMYINPOBATH BHIBOJIBI

10.10

OcCymiecTBIATh TpsIMBIE W KOCBEHHBIE H3MEpeHUs (U3UUYECKUX

BEIMYUH; TPU ITOM BBHIOMPATHh ONMTHUMAIBHBIA CHOCOO HM3MEPEHUs H




HCIIOJIB30BAaTh N3BCCTHBIC METOAbI OLICHKH HOFpGIHHOCTCfI H3MCp€HI/Iﬁ

10.11

HccnenoBath 3aBUCHMOCTH MEKIY (DHU3MUECKMMH BEIUYMHAMH C
UCIOJIb30BAHUEM IMPSIMBIX H3MEPEHHUH; IMPH 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PHKCHPOBATh PE3yJbTAaThl IOJYYCHHOH 3aBHCHMOCTH
(bu3HYECKUX BEJITUYMH B BUAC TAOIHI] U TPa(HUKOB, JICJIaTh BHIBOJBI 110

pe3yibTaTaM UCCICAOBAHUA

10.12

CobnromaTh mpaBmia O€30MaCHOTO TpyAa TMpU  MPOBEICHUU
UCCIIEIOBAHUNH B  paMKax y4eOHOro OJKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATEIbCKOH M TPOEKTHOH IESITETBHOCTH C HCHOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOHCTB U J1a00OPaTOPHOT0 000PYyIOBAHHUS

10.13

PemaTps pacuérHble 3a7a4u C SIBHO 3aJaHHOW (PU3NYECKOH MOJIEINbIO,
UCHOJIb3YysT (PU3MYECKHMe 3aKOHBI M TMPUHIMUIIBI; Ha OCHOBE aHaIM3a
yCIOBUSI  3a/laud  BbIOMpaTh  (U3HYECKYI0 MOJIENb, BBIICIAThH
¢u3nyeckre BEIUMUUHBI U (OPMYIIbl, HEOOXOIUMBIE AJisl €€ pelIeHMUs,
MPOBOAUTH PACUETHI U OLIEHUBATh PEATBHOCTh MOJTYYEHHOIO 3HAYEHHUS

buznuecKol BEITNIUHBI

10.14

Pematp Ka4eCTBEHHbIE 3a7a4u: BBICTPAaUBaTh JIOTUYECKU
HEMIPOTUBOPEUMBYIO LIEMOYKY PACCYKJECHUN C OMOPOW HA U3YYEHHBIE

3aKOHbI, 3aKOHOMCPHOCTHU 1 (1)I/I?>I/ILICCKI/IG SABJICHUS

10.15

Hcnonp3oBaTh TpH  pemieHWH y4yeOHBIX 3aJad  COBPEMEHHBIC
WH(GOPMAITMOHHBIE TEXHOJOTUU Uil TIOHCKA, CTPYKTYPHPOBAHUS,
WHTEPINPETAUU U TPEICTABICHHUS y4eOHOM M Hay4yHO-TOIYJISIPHOU
uHpOpMaIuU, TOIYYCHHOW W3 Pa3IUYHBIX UCTOYHHMKOB; KPUTHUYCCKH

aHAJIM3UPOBATH NOJyYaeMyro HH(OPMAIUIO

10.16

[IpuBoauTh mpuMepsl BKJIaJa POCCHUMCKUX M 3apyOCKHBIX Y4YEHBIX-
(U3UKOB B pa3BUTUE HAayKH, OOBSCHEHHE IPOLECCOB OKPYXKAIOLIETO

MHpa, B pa3BUTHC TCXHUKU U TEXHOIOTHI

10.17

Hcnons30BaTh TCOPETUYCCKUEC 3HAHUA I10 (bPISI/IKe B HOBCCHHCBHOﬁ
KU3HU Ui oOecrieyeHus: 6€30MacHOCTH pU 00palleHuH ¢ npudbopamu
Hn TEXHUYCCKUMU yCTpOfICTBaMI/I, J1 COXpaHCHUA 3J0pOBbA U

CO0JII0/IEHNS HOPM IKOJIOTMYECKOT0 MTOBEICHUS B OKPY KaloIlel cpeze

10.18

Paborath B rpyIe ¢ BHIIIOJHEHUEM PA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy TpyNIbl, PAlUMOHAIBHO  PACIpPEACNsTh
00SI3aHHOCTH W IUIAHUPOBATH JIEATEIBHOCTh B HECTAHJAPTHBIX
CUTyallsAX, aJ€KBAaTHO OIEHMBATh BKJAJ KaXJIOro M3 Y4aCTHUKOB

IPYIIBI B pelIeHNEe paccMaTpUBAEMOM MPoOIeMbl




11 KIIACC

Kon
NpoBePsIEMOro
pe3yabTrara

IIpoBepsiemMble peAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeIHero 001ero 0Opa3oBaHus

11.1

JleMOoHCTpUpOBaTh Ha TMpUMEpax pojib W MeCTO (U3HKH B
(GOpMHUPOBAaHUM COBPEMEHHOM HAay4HOW KapTHHBI MHUpPA, B Pa3BHTHH
COBPEMEHHOW TEXHUKH U TEXHOJIOIMH, B MPAKTUYECKON JEATEIbHOCTH

JrO/IEH, LIEJIOCTHOCTh U €MHCTBO (PU3MUECKON KapTUHBI MUpa

11.2

YuuTeIBaTH rpaHubl OTPUMCHCHUA U3YUCHHBIX (bl/ISI/I‘IeCKI/IX MOJIEIeH:
TOYCUHBIN SHCKTpI/I‘ICCKI/Iﬁ 3apsa, da€pHad MOACIb aTOMa, HYKJIOHHAs

MOJICJIb aTOMHOT'O sAApa IIpyu PCHICHHUH (1)I/ISI/I‘ICCKI/IX 3aJa4

11.3

PacrioznaBaTth (pusnyeckue sBieHUs (IpoLiecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  DJJICKTPOAMHAMMKM ¥  KBaHTOBOH  (M3UKU:
JIeKTpUYecKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XHMMHUYECKOE,
MarHuTHOe  JeHCTBUA  TOKa, B3aMMOJICIICTBHE  MAarHuTOB,
UIEKTPOMAarHUTHAs HWHAYKLIMS, JAeWCTBHE MAarHUTHOIO IO Ha
OPOBOJHUK C TOKOM M JIBIXKYLIMIICS 3apsi, 3JeKTPOMarHUTHbIE
KoiebaHusT M BOJIHBL, NPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETa,
OTpakeHHe,  HpejoMiieHue, HHTepdepeHuus, audpakuus U
HoJsIpU3alusi CBeTa, JUcCIHepcus cBeTa, (oTornekTpuueckuil 3ddext
(botoaddext), cBeTOBOEC MaBICHHE, BO3HUKHOBEHHE JIMHEHYATOTrO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHas M  HCKYCCTBEHHas

pPaanoOaKTUBHOCTDH

114

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIICCTBA (SHGKTpI/I‘IeCKI/Ie,
MArHuTHBIC, ONTUYCCKHEC, DJICKTPHUYCCKYIO IIPOBOAUMOCTL PA3JIMIHBIX
Cped) W DIEKTPOMArHUTHBIE SBIEHHS (IPOLECCHI), HCIOJb3YS
¢u3nyeckre BEMMYMHBL:  DIEKTPUYECKHH  3apsil, cujia TOKa,
SJICKTPUICCKOC HAIps>KCHUC, SJICKTPUYICCKOC COIMPOTHBJICHUC,
paszHocts morennuanos, JJC, paboTa TOKa, WHIYKIHUS MAarHUTHOTO
nois, cwia Awmmepa, cwia JlopeHna, HWHIYKTUBHOCTb KaTyIIKH,
SHEPrusg BSBJICKTPUUCCKOIO WM MArHuTHOIO HOJ'IGfI, nepuoa M 4actora
KoyiebaHui B K0y1ebaTeIbHOM KOHTYpE, 3apsi/l U cujla TOKa B Ipoliecce
TapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJIeOaHUH, ¢doxycHoe
pacCTOAHHUEC M OITHUYCCKasaA CHJla JIMH3bI;, IIPU OINHWCAHHWH IIPAaBUIIBHO
TPAKTOBATb (I)I/ISI/ILIGCKI/II\/JI CMBICJI HUCHOJIB3YCMbIX  BCJIIMUUH, HX
O603H21‘-IGHI/I}I U CAWHUIBI, YKa3bIBaTb (I)OpMynLI, CBS3BIBAKOIIINC

JTAHHYIO (U3UYECKYIO BEIUYHHY C JPYTUMH BETHUYNHAMHU




11.5

OmnuceIBaTh HN3Y4YCHHBIC KBAHTOBLIC SABJICHUA U MPOLECCHI, UCIIOJIb3Y
(bHSI/I‘ICCKI/Ie BCIIMUYUHBI: CKOPOCTHb J3JICKTPOMArHUTHBIX BOJIH, AJIMHA
BOJIHBI KW YacCTOTa CBCTA, JHCPruss U HMITYJIbBC q)OTOHa, nmepuon
nojypacmnazaa, OSHEPrud CBA3M ATOMHBIX A4CP;, NOPU OIHMCAHWUUN
IMPpaBUJIBHO TPAKTOBATH (bH?.H'—I@CKI/Iﬁ CMBICJI UCITOJIB3YCMBIX BCJINYHH,
nx o0O03HaueHUs U CAVHUIBI, YKa3bIBaTb (1)OpMy.]'II>I, CBJ3BIBAIOIIINE
JaHHYIO q)I/IBI/I‘-IeCKYIO BCIIMYUHY C APYTUMU BCINYMHAMU, BBIYUCIIATD

3HauEHUuE (PU3NUECKOIN BETUUUHBI

11.6

AHanu3upoBaTh (QU3MYECKHE TIPOIECChl U  SBICHHS, HCHOJB3YS
¢usnyeckre 3aKOHBl M NpUHOMNBL:  3akoH Owma,  3aKOHBI
IIOCJIENIOBATENBHOIO M IapauIeJIbHOTO COEIUHEHHUS IPOBOJHHMKOB,
3akoH Jlxoyinsa — JleHna, 3aKOH 3JIEKTPOMArHUTHOM MHIYKIMH, 3aKOH
IPSMOJIMHEWHOr0 PaclpoOCTPAHEHUsI CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHbl ~ NPEJIOMJIEHHS  CB€Ta, ypaBHEHUE OWHIUTEHHAa 1A
dotorddexTa, 3aKOH COXpAaHEHUS] DHHEPruHM, 3aKOH COXPaHEHUs
UMIyJIbCAa, 3aKOH COXPAaHEHUsI JJIEKTPUYECKOro 3apsija, 3aKOH
COXpaHEHMS  MAaccoBOIO0  4Mcia, MocTyiatel  bopa, 3akoH
paluoaKTUBHOIO pacmaja; @pd 3TOM  pa3jiudaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHa, €r0 MaTeMaTHYECKOE BBIPAXKCHUE U Yy CIIOBUS

(rpaHuIBI, 007aCTH) TPUMEHHUMOCTH

11.7

Onpezlenﬂn, HammpaBJICHUC BCKTOpa HWHAYKIIMU MAarHuTHOIO I10JIA

MPOBOJTHUKA C TOKOM, CHJIBI AMriepa u cuiibl JIopeHIa

11.8

CTpOI/ITL H  OIHNCBIBATH I/I306pa)KCHI/Ie, co3aaBacMO€ INIJIOCKHMM

3€pPKaJIOM, TOHKOU JIMH30M1

11.9

BBIMONTHATE YKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3HYECKUX SBICHUN 1
IIPOLIECCOB C MCIOJBb30BAHNUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH; NTPU
3TOM (opMynupoBaTth MnpoOieMy (3agady) M THUIIOTE3y Y4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOIO

000py10BaHUs, IPOBOJUTH OMBIT U (POPMYIIH POBAThH BHIBOBI

11.10

OCYIJ.ICCTBJI?ITB npsAMBIC W KOCBCHHBIC H3MCPCHUIA (1)I/I3I/I‘-ICCKI/IX
BCJIIMUUH; TIpU 3TOM BBI6I/IpaTB OITUMAJILHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BAaTh N3BCCTHBIC METOAbI OLICHKH HOFpGIHHOCTCfI H3MCp€HI/Iﬁ

11.11

HccnenoBaTh 3aBUCMMOCTH (DPU3MYECKUX BEIMYUH C HMCIIOJIb30BAaHHEM
OpSMBIX U3MEPEHMI; TPU O3TOM KOHCTPYHPOBATh yCTaHOBKY,
(GuKCUpOBaTh pe3yibTaThl IOJYYEHHOW 3aBUCUMOCTH (PUIUUECKUX
BEJIMYUH B BUJE TaOIUIl U rpaduKoB, eaaTh BHIBOJBI IO pe3yJIbTaTaM

HCCIICOOBaHUA

11.12

CobmonaTe mpaBuia 0€30MacHOTO Tpylda TMpH HPOBEACHHUH




UCCIIEIOBAaHMM B paMKax Yy4eOHOro OSKcHepuMeHTa, YydeOHO-
MCCIIEIOBATEIBbCKOW U MPOEKTHOM JEATEIBHOCTH C UCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOMCTB U J1a00paTOPHOro 000pya0BaHUS

11.13

Pemate pacuérHbple 3aa4u C SIBHO 3aJaHHON (PM3WYECKOHW MOJEIbIO,
UCTIONB3ysl (pr3Mueckre 3aKOHbI W TMPHUHIUIBI; Ha OCHOBE aHajm3a
YCIOBUSL  3aJa4ydl  BBIOMpaTh  (UBHYECKYI0 MOJENb, BBIICIATH
dbusznueckre BEIMYUHBI U (POPMYIIbI, HEOOXOIUMBIE ISl €€ PEIICHHUS,
MIPOBOJIUTH PACUETHI U OIICHUBATh PEAIbHOCTh MOJYYEHHOT'O0 3HAYCHUS

bu3nUecKol BEITNINHBI

11.14

Pewats Ka4eCTBEHHbBIE 3aJ1a4u: BBICTPaNBaTh JIOTUYECKHU
HEIIPOTUBOPEUMBYIO LIEMOYKY PACCYKJIECHUN C ONOPOA HA W3YUYECHHBIE

3aKOHBbI, 3aKOHOMEPHOCTU U (1)I/ISI/II{CCKI/I€ SABJICHU A

11.15

Wcnonp3oBaTh Ipu  pelieHUH y4dyeOHBIX 3aJad  COBpPEMEHHbIE
MH(GOPMAIIMOHHBIE TEXHOJOTUU Ui IOHUCKA, CTPYKTYpPHpPOBaHUS,
UHTEpIpPETALlUU U TPEACTaBIEHUS Y4eOHOM W Hay4yHO-NOIYJISApHOU
uH(pOpMaUH, MOJYYECHHOU U3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH NOJIYyYaeMyH0 HH()OPMALUIO

11.16

OOBSICHATh MPUHLUIBI ACHCTBUS MAalIUH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3nuyaTh YCIOBUS HMX O€30MaCHOrO HCIOJIb30BaHUS B

MOBCEIHEBHOM KU3HU

11.17

[IpuBoauTH TpUMeEpHl BKJIaga POCCHICKUX H 3apyOESKHBIX y4YEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSICHEHUE ITPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHC TCXHUKH U TEXHOJIOTUH

11.18

Hcnonp3oBaTh TeopeTHUeCKHE 3HAHUS N0 (U3WKE B TOBCEIHEBHOU
KHU3HH U1 oOecreueHus1 6e30MacHOCTH MPH 00 palleHuH ¢ IpudopaMu
U TEXHUYECKUMHU YCTPOMCTBAMH, [JII COXPAHEHUS 3I0POBbI H

COOJII0OIEHUS HOPM 3KOJIOTHUECKOTO IMOBEJICHUS B OKPYXKAIOIIEH cperie

11.19

PaGorate B rpymnmne ¢ BBIIOJHEHHWEM pPa3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboTy  Ipymmbl,  palHMOHAJIbHO  paclpeleNsiTh
0053aHHOCTM ¥  IUIAHUPOBAaTh JIEATEIbHOCTh B  HECTaHJAPTHBIX
CUTyallHlsAX, aJE€KBaTHO OLEHUBATh BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYMIIbI B PELICHUE pacCMaTPUBAEMOI TPOOIIEMbI




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

Kon
pa3aena

Konx nposepsiemoro
3J1€eMEHTA

IIpoBepsieMble 3j1eMEHTHI CO/IEPKAHUSA

OU3NKA U METO/JIbl HAYUYHOI'O ITO3HAHUA

1.1

O®uznka — Hayka o npupoge. Haydnbie
METO/bI MO3HAHUS OKpY’Karouero mupa. Pois
JDKCIEpUMEHTA W TEOpUM B  IPOLIECCE

MO3HAHUS IPUPOABI. DKCIEPUMEHT B (pr3nKe

1.2

MogenupoBanue (QU3NYECKUX SABJIEHUH U
npoueccoB. Hayunele runoressl. Pusnueckue
3aKOHBI M TEOpHH. ['paHUIBl NPUMEHMMOCTH
busnueckux 3aKOHOB. [TpuHIMI
coorBercTBUsA. Poimb um mecto ¢usuku B
(dbopMUpOBaHUHU COBPEMEHHOM Hay4YHOU
KApTUHBI MHpa, B MIPaKTUIECKON

NEATENLHOCTH JIFOAEN

MEXAHUKA

###Par###KUHEMATHUKA

2.1.1

MexaHnyeckoe JBHXKXCHHC. OTHOCHUTEIHLHOCTD
MECXaHUYCCKOI'O ABUXKCHHUAA. Cucrema orcuéra.

Tpaexropus

2.1

[lepemenienue, CKOPOCTh (CpemHssi CKOPOCTh,
MTHOBEHHasi  CKOPOCTb) W YCKOpEHHue
MaTepHaHBHOﬁ TOYKH, HUX IIPOCKIIMU Ha OCH
CHUCTEMBI KOOpPJIMHAT. Cnoxenue

HepeMeH_[eHI/Iﬁ H CJIIOKCHUC CKOpOCTCfI

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JBHKEHUE. ['padpuku
3aBUCUMOCTH KOOpPJUHAT, CKOPOCTH,
YCKOPEHHS, Iy TH u NepEMEILICHUS

MaTepI/IaHBHOﬁ TOYKH OT BpECMCHHU




CBobonHoe nazenue. Y CKOpeHrne CBOOOTHOTO

naacHus

KpuBonuneitnoe naBukenue. PaBHomepHOe
JIBIKEHME  MAaTepUaJbHOM  TOYKH 1O
OKPYXXHOCTH. YTJIOBasi CKOpPOCTb, JMHEHHas
CKOPOCTb. Ilepuon u 4acToTa.

LlenTpocTpeMUTENBLHOE YCKOPEHUE

Texnuueckue YCTpPOUCTBA: CIIUIOMETD,
JBUOKECHUE CHaApsOB, LCIHBIE U DPEMEHHBIE

nepeaadn

[IpakTtrueckue paboTHI. N3mepenne
MI'HOBEHHOMU CKOPOCTH. Uccnenoanue
COOTHOILIEHUSI MEXAY NyTAMHU, MPONJICHHBIMU
TEJIOM  3a  IOCJEIOBATENIbHBIE  pPaBHBIC
MPOMEXKYTKH BPEMEHU MPHU PABHOYCKOPEHHOM
JIBDKEHUW C HayallbHOM CKOPOCTBIO, paBHOM
Hymto. M3yueHue ABMKEHUSI 1IapuKa B BSI3KOU
KUAKocTH.  M3yueHue — ABMKEHUS — Teua,

OpOIIEHHOT0 TOPU3OHTAIHLHO

2.2

#H#Part## TTHAMUKA

221

[Tpunuun OTHOCHUTEJIbHOCTH T'anumes.
IlepBoiii 3axkoH HeroTona. HWMHepuuaabHbie

CHCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHuun cyneprno3unun

CHJI

223

Bropoit 3akon HproTOHa A5 MaTepuaibHOR
TOYKM B WHEPUHAIBHOM CHCTEME OTCYETa
(UCO). Tperut 3axkon Herorona mis

MaTCpUaJIbHBIX TOYEK

224

3aKOH BCeMHUPHOro TAroteHus. Cuia TsHKeCTH.

[TepBas kocMuueckas ckopocTs. Bec Tena

225

Cuua ynpyrocrtu. 3akoH ['yka

22.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs

CKOJIBKCHHU A u CHhJia TPCHUA IIOKO.

Korddunment tpenus. Cuna conpoTUBICHHS




IIpyu IBUXKCHHUHU TCJIa B JXKUAKOCTH HUJIM I'a3C

227

HOCTYHaTeJII)HOC U BpalIaTCIbHOC JIBHIKCHUC

a0COJIFOTHO TBEPIOTO TEIa

228

MOMEHT CUJIbl OTHOCUTEIBHO OCH BPAILEHUS.
[Inedo cunbl. YciioBUs paBHOBECHS! TBEPAOrO
tena B UCO

229

TexHuuecknue  yCTpOMCTBA:  IMOAUIMITHUKH,

ABUKCHUC NCKYCCTBCHHBIX CIYTHHUKOB

2.2.10

[Tpaktnueckue paboTel. M3yueHune nBUKCHHS
Opycka MO HaKJIOHHOM TIIJIOCKOCTH O]
JEeNCTBHEM HECKONbKUX cui. MccnemoBanme
3aBUCUMOCTHU CHJI YIPYTrOCTH, BO3HHKAIOIIUX
B JchOpPMUPYEMOH TPYKUHE U PE3UHOBOM
oOpa3slie, OT BEIUYUHBI HX Jedopmaluu.
HccenenoBanue yciioBuil paBHOBECUS TBEPLOTO

TCJIa, UMCIOIICTO OCh BpallCHUA

2.3

###Par###3AKOHbBI COXPAHEHN I B MEXAHUKE

Nmnynsc MaTepuanbHOM TOYKH, CHCTEMBI

23.1 MaTepHaIbHBIX TO4YeK. MMIynbc cuiel u
M3MEHEHUE UMIYJIbca Teja
3 3akoH coxpaHeHus wumnyisca B HCO.
o PeakTuBHOE 1BUXKEHUE
233 PaGoTa cuier
234 MOIIHOCTE CHJIBI
" Kunernueckas sHeprust MaT€pUaIbHON TOYKHU.
o TeopeMa 0 KHHETHUYECKOU 3HEPTUU
[TorenunanbHass »Heprus. IloTeHumanbHas
36 SHEPrus yIpyro nehopMUPOBAHHOMN
o npyxuHbl. IloTeHuunanbHas »sHeprus Tena
BOJIM3HM TOBEPXHOCTH 3EMIIH
[ToreHnmanbHble M HEMOTEHIMAIbHbBIE CHUJIBL
537 Cesi3p  pabOTBl HEMOTEHIUANBHBIX CHJI C

U3MCHCHUEM MEXaHHUYEeCKOM OHCPruun

CUCTEMBI TCII. 3aKoH COXpaHCHUA




MEXaHU4YECKOU SHEPruu

2.3.8 Vhpyrue v Heynpyrue CTOJIKHOBEHUS
539 TexHuueckne ycTpOMCTBA: JIBUKEHHE PAaKerT,
o BOJIOMET, KOIIEP, IPY>KUHHBIN MUCTOJIET
[TpakTnueckue paborsl. W3yueHue cBs3U
5310 CKOpOCTEH Tel MpH HEynpyroM yjaape.

HccrnenoBanme cBsi3m  pabOTBI  CHIBI  C

W3MEHCEHHEM MEXaHUISCKOU OHCPIruu TCJia

MOJIEKVYIJIAAPHASA ®U3UKA U TEPMO/NHAMUKA

3.1

###Par###OCHOBBI MOJIEK VJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHbIE MIOJIOXKEHUS MOJIEKYJISIPHO-
KUHETHYEeCKON TEOPHUHU. BpoyHoBckoe
nexenne. Juddysusa. Xapakrep ABIKEHUS U

B3aMMOJICH CTBUS YaCTHI] BEIIIECTBA

Mopenn CTpoeHHs Ta30B, JKUAKOCTEH U
TBEPIBIX Tel U  OOBACHEHHWE  CBOWCTB

BEIIECTBA HA OCHOBE DTUX MOJIEIIEH

Macca wmonekyn. KonuuectBo BelecTna.

[TocrosinHas ABoraapo

TemmoBoe paBHOBecue. Temmepatypa u eé

n3mepenue. lllkana remneparyp Llenscust

Mopens  upeampHoro  rasa.  OcHOBHoe
ypaBHEHUE MOJIEKYJISIPHO-KUHETHY €CKOI

TCOpUHU UACAJIBHOT' O I'a3a

AGcomoTHas TeMIiepatypa Kak Mepa cpeaHei
KHHETUYECKOW PHEPruM TEIUIOBOT'O JBUKCHHS

yactun rasa. [Ilkana temneparyp Kensuna

VpaBuenne Knanelipona — Mennaeneesa.

3akoH /laapTOHA

I"azoBbIe 3akoHBI. M30mpoiiecchl B UealbHOM
rase ¢ IIOCTOSIHHBIM KOJMYECTBOM BEIIECTBA:

U30TepMa, H30X0pa, n3obapa

Texnuueckue YCTpOMCTBA: TEPMOMETD,

Oapomertp




3.1.10

[TpakTueckue paborel. M3mepeHue macchbl
BO3JyXa B KJIACCHOW KOMHaTte. MccienoBanue
3aBUCUMOCTU MCXKAY NapaMeTpaMu COCTOAHUA

pa3pexeHHoro ra3a

32

OCHOBbBI TEPMO/IMHAMUKHA

3.2.1

TepmoauHamuueckasi cucrema. BHYyTpeHHsS
SHEPrusi TEPMOJAMHAMUYECKOHM CHCTEMBI U

CcnocoObI €€ U3MEHEHUS

322

KomnuectBo Temnorsl u pabora. BHyTpeHHss

OHCPIrusd OAHOATOMHOI'O HACAJIBHOI'O Ira3a

323

Buael Tennonepenadu: TEIIONPOBOAHOCTb,
KOHBEKLMS, U3lydeHue. TemnoéMKoCTh Tena.
ViaenpHast TEIOEMKOCTh BellecTBa. Pacyér

KOJMYECCTBA TCIIJIOTHI ITPpH TCILIOIICPpCaAauc

324

[TepBeiit 3ak0H TepMOaUHAMUKH. [[puMeHeHue
MIEpBOro 3aKOHa TEPMOJIMHAMUKU K
usonporneccaMm. ['padudeckas mHTEpHIpeTanus

paboThI raza

325

TennoBsie MamuHbl. [IpUHIMIBL JIEHCTBUS
TEIUIOBBIX MamuH. [IpeoOpa3zoBanusi sHEpruu
B  TEWIOBHIX MammHaX. Koaddunuent
noniesHoro  aeiictBus  (mamee —  KILJI)

teryioBor MammmHbl. [{ukn Kapuao u ero KITJ{

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKHU.
HeoOpatuMocTh mpolieccoB B IPHPOJIE.
TennoBble JIBUTaTEIIN. DKOJIOru4YecKue

HpO6J’ICMLI TCIIJIOOHEPI CTUKH

3.2.7

Texuuueckue yCTpOIiCTBA: JBUTATEIh
BHYTPEHHETO CrOpaHus, OBITOBOM

XOJIOAUJTIbHUK, KOHAUIIUOHED

328

[TpakTuyeckue paboTel. MI3MepeHue ynelbHoi

TEIIOEMKOCTH

33

###Par### Al PET ATHBIE COCTOAHN A BEIIECBA. ®A30BBIE

INEPEXO/IbI




3.3.1

[TapooOpazoBanue u koHaeHcanus. Mcrnapenue
" KUIIEHHE. VenpHas TEII0Ta
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI

KHUIICHHA OT JaBJICHUA

332

AOconoTHAaE W OTHOCUTEIbHAS BIIAXKHOCTH

BO31yxa. Hachlmennslii nap

333

Tépnoe TEJIO. Kpucrannmueckue u
amop(duble Terma. AHHM3OTPOINHUS  CBOWCTB
KpHUCTAaJJIOB. }KI/I)IKI/I € KpuCTaJlIbI.

CoBpeMeHHbIE MaTEpUAIIBI

334

IInaBnenue wu KpuUucCTajuim3anus. Y aenbHas

TCILJIOTA I1JIaBJICHUA. Cy6J’II/IMaHI/I${

3.35

ypaBHeHI/Ie TEIIOBOro Oananca

3.3.6

TexHuuecknue yCTpPOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTUU
IIOJIyYEHHs] COBPEMEHHBIX MAaTEPUAJIOB, B TOM

YUCJIC HAHOMATCPHUAJI0B, U HAHOTCXHOJIOI'MH

3.3.7

[IpakTrueckue paboTHI. H3mepenue

BJIA’)KHOCTH BO3ayXa

OJIEKTPOAMHAMUKA

4.1

#H#Par###JIEKTPOCTATHUKA

4.1.1

OnexTpuzanys Ten. DIeKTpudeckui 3apsia. Jsa

BUJA SJICKTPUYICCKHUX 3aps110B

[IpoBoaHUKH, JTUBIEKTPUKU u

MOJIYIIPOBOAHUKH

4.1.3

3aKOH COXpaHEHHUs AIEKTPUUECKOI 0 3apsa

4.1.4

B3aumoneiictBue 3apsaaoB. 3akon Kynona

DJIeKTpUYeCcKoe  IOJIE. Hanpsxénnocts
AJEKTPUY ECKOT' O oJs. [Ipunuun
cynepno3uiu.  JIMHUKM ~ HaOpsKEHHOCTH

QJICKTPUYCCKOI'O I10JIA

PaGota cunm  9MEKTPOCTATUYECKOTO  TOJIA.

ITorenmnman. PasHocTh MOTEHIINAIOB

HpOBO,Z[HI/IKI/I U JUBJICKTPUKKU B ITOCTOSAHHOM




SJICKTPUYICCKOM I10JIC. I[I/IBJ'IGKTPI/I‘ICCKEUI

IIPOHULIAEMOCTh
DNeKTPOEMKOCTb. Konnencarop.
4.1.8 DIIEKTPOEMKOCTh  IUIOCKOI'O  KOHJEHCATOopa.
DHeprus 3apsHKeHHOr0 KOHAeHcaTopa
TexHuueckue  yCTpOMCTBA:  BJIEKTPOCKOIL,
419 IEKTPOMETP, IJIEKTPOCTATUYECKAs] 3allUTa,
o 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAEHCATOD,
KCEPOKC, CTPYHHBIN IPUHTEDP
41.10 [IpakTrueckue paboTHI. H3mepenne

SHGKTpOéMKOCTI/I KOHJCHCATOpa

4.2

###Par###IIOCTOSIHHBIA DJIEKTPUYECKUIA TOK. TOKU B

PA3JIMYHBIX CPEAAX

YcnoBus CYHICCTBOBAaHUSA IHOCTOSAHHOI'O

4.2.1 aeKTpudeckoro Toka. Mctounuku toka. Cuma
ToKa. [IocTOsIHHBIN TOK
422 Hanpsoxenue. 3akon OMa 17151 ydacTka LenH
423 DJIEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE
o COIIPOTHUBJICHHE BEIleCTBA
424 ITocnenoBatenbHOE, MapajljIeNbHOE,
o CMeIlIaHHOE COeIMHEHNE MTPOBOTHUKOB
PaboTa snexkrpuueckoro toka. 3akoH Jxoys
4.2.5
— Jlenua
4.2.6 MoIIHOCTB AJIEKTPUUECKOI0 TOKA
anekTpoaBwkymas cuwia (mamee — DJC) u
427 BHYTPEHHEE COIPOTUBJICHHE HCTOUYHUKA TOKA.
o 3akon Owma [ TOMHOM  (3aMKHYTOH)
anekTpuueckoi nenu. Koporkoe 3ampikanue
OneKTpoHHas IPOBOUMOCTD TBEPABIX
428 METAJIJIOB.  3aBUCHUMOCTb  CONPOTUBIICHUS
o METaJIJIOB oT TEMIEPaTyphbl.
CBepxnpoBOUMOCTh
1429 OnexkTpudyecknid TOK B BakyyMe. CBoiicTBa

JIEKTPOHHBIX ITy4YKOB




4.2.10

[TonynpoBoguuku. CoOCTBEHHas U MpUMeECHast
IIPOBOJMMOCTH MOJYIPOBOAHUKOB. CBOMCTBA

p-n nepexoaa. [lonynpoBoHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYECKUA  TOK B DJIEKTPOJIMTAX.
DNEKTPONATHYECKAS JUCCOLUAIUS.

DIIEKTPOIIN3

4.2.12

DNIEKTPUUYECKUI TOK B raszax.
CaMOCTOATENBPHBIIET M HECAMOCTOSATEIbHBINA
pa3psa. PasnuyHble THUIBI CAMOCTOSITEIBHOTO

paspsna. Monnus. [lnazma

4.2.13

TexHuueckue  ycTpoicTBa: amIepmerp,
BOJBTMETP, PEOCTaT, MCTOUYHUKU  TOKa,
AJIEKTpOHArpeBaTebHbIe puOOopBI,
AJIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP
COIIPOTHUBJICHMUS, BaKyyMHBbII MO,
TEPMHUCTOPBI u doTope3ucTopsl,

MOJYIPOBOJHUKOBBIN JMO/I, TaJlbBAHUKA

4.2.14

[IpakTrueckue paboTHI. Nzyuenue
CMEIIAHHOT' O COEIUHEHUSI PE3UCTOPOB.

N3mepenne DJIC wuCTOUHMKA TOKa M €ro
BHYTPEHHETO comnportuBiieHus. Habmonenue

QJICKTPOJIM3a

11 KIIACC

Kona Koanposepsiemoro
pasaeJa 3JIeMEeHTa

HpOBepﬂeMble IJIEMEHTHBI COAECPKAHUSA

4

SJIEKTPOJJMHAMUKA

###PartH#MAT HUTHOE I1OJIE. QJIEKTPOMATHUTHAS MHAYKLW A

43.1

Ilocrosgsuurle MaruuThl. B3aummopeilicTBue

IIOCTOAHHBIX MaroHuToOB

43

432

MarnutHoe mnosie. BekTop MarHutHOM
uHayknuu.  [IpuHmun — cynepnosuuun.
Jluann marautHOM wMHAyknuu. Kaprtuna

JUHUM  MArHUTHOM  WHIOYKIUU  TIOJS




IIOCTOAHHBIX MaroHuTOB

MaruutHOE MoJie MPOBOJAHUKA C TOKOM.
Kapruna nuHuil mosst JIMHHOTO HPSIMOTO

MMpOBOJHUKA MW 3aMKHYTOI'O KOJIBLIEBOI'O

433 MPOBOJIHMKA, KATYMIKH C TOKOM. OIbIT
Opcrena. B3aumonencreue NpoBOJHUKOB C
TOKOM
434 Cuna Amnepa, e€ MOYJIb U HallpaBJICHUE
Cuna Jlopenna, e€ MOIyJIb U HarpaBJICHUE.
JIBM>KEeHUE  3apsHKEHHOM  4YacTULBl B
435 OJTHOPOJAHOM MarHuTHoM moJje. Pabora
cunel Jlopenua
43.6 SIBnenue 3J1eKTPOMArHUTHOW UHYKITUH
437 [ToTok BeKTOpa MarHUTHOW MHAYKIUH
O/J1C nHayKIHH. 3aKOH JIEKTPOMAarHUTHOU
4.3.8 nHaykuuu Papages
BuxpeBoe oanekrpuueckoe mnoae. IJC
WHIYKIIMA B TPOBOJHHKE, IBMIKYIIEMCS
439 MOCTYIATEIFHO B OJJHOPOJTHOM MarHUTHOM
moJie
4.3.10 [IpaBuno Jlenua
NHnykTHBHOCTD. SIBIIEHHE CAaMOMHIYKLIHH.
4311 3/1C caMOMHIyKIIUU
DHeprusi MarHUTHOTO TOJIA KaTyUIKH C
4.3.12
TOKOM
43.13 DNEKTPOMAarHUTHOE TI0JIE
TexHuueckue  YCTpPOMCTBA:  MOCTOSIHHBIC
MarHMThI, AJIEKTPOMArHuThlI,
4.3.14
AIEKTPOIBUTaTENb, YCKOPUTEH
AJIEMEHTAPHBIX YaCTHI], MHIYKIIMOHHAS I1€Yb
[IpakTuueckue paboTHI. Nzyuenue
4315 MarHuTHOTO TIOJISI KAaTYIIKH C TOKOM.

UccaenoBanue nOelcTBUS IIOCTOSHHOIO

Mar"uTa Ha paMKy ¢ TokoM. MccienoBanue




SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIOUA

KOJIEBAHM A 1 BOJIHBI

5.1

#H##HPartf#MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHIM A

5.1.1

Konebatensnass  cucrema. CBoOOmHBIE
koneOanus. ['apMoHWYECKHE KoJieOaHUSI.
[lepuon, wacrora, ammmTyga u ¢asa

Koae0aHum

IIpy>xuHHBIN MasTHUK. MaremMaTudeckuit

MasiTHUK

VYpaBHEeHHE TapMOHUYECKHX KoyeOaHUil.
Kunematnueckoe U IMHAMHYECKOe

OIHCaHHe K0Je0aTeIbHOr O JABUXXCHUA

[IpeBpamenue SHEpPruu npu
TAPMOHUYECKUX  KOJICOaHHSIX. CBsi3b
AMIUIUTY 1B KoJIeOaHmi HUCXOIHOMN
BEJIMYHMHBI C aMIUIUTYAaMu KojebaHuil eé

CKOpPOCTHU U YCKOPEHHUSI

Konebatenpuplii  koHTYp.  CBOOOIHBIE
AJIEKTPOMAarHUTHbBIE KoJie0aHus B
UealbHOM  KoJe0aTelIbHOM  KOHTYpE.
AHanorust MeXAy MEXaHHYECKUMHU H
AJIEKTPOMAarHUTHBIMHU KoJe0aHUsAMHU.

®opmyna TomcoHa

3aKkoH COXpaHCHHA SHCPrur B UACAJIbBHOM

KOJ1e0aTeIbHOM KOHTYpE

BbIHYXI€HHbIE MEeXaHUYecKHue KoyieOaHusl.
Pe3onanc. Pe3onancuas KpUBasl.
BBIHY)KI[CHHLIG OJICKTPOMArHUTHBLIC

KosebaHus.

Ilepemennpnii  TOK.  CHHYCOMAAIBHBIN

IIEPEMEHHBINA TOK.

Mo1HOCT IIEPEMEHHOT O TOKA.
AMIUIMTYIHOE M ACHCTBYIOLIEE 3HAYEHUE

CHUJIbI TOKAa U HAIIPSXKCHU A




5.1.10

Tpancpopmarop. IIponsBoacrso, nepenaya
U TOTpeOJIeHUE 3JIEKTPUUYECKOW SHEPrHH.
DKOJIOTMYECKUE PUCKU IPH MPOU3BOJCTBE
3JIEKTPUYECKOI SHEPTUM. Kynbsrypa
UCIOJIb30BaHUS 3IEKTPO3HEPTUU B

MOBCEIHEBHOI KU3HU

5.1.11

Texnudeckne ycTpoiicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU

QJICKTpOICpcaad

5.1.12

IIpaktnueckue paborel. MccnenoBanue
3aBUCHUMOCTH MEPHUO/Ia MaJIbIX KOJIeOaHMM
rpy3a Ha HATU OT JUIMHBI HUTH U MAacCChI
rpy3a. MccnenoBanue nepeMeHHOro Toka B
LEeny U3 IOCIEA0BATEIbHO COECAMHEHHBIX

KOHACHCATOPA, KATYIIKH U PE3UCTOpA

5.2

#H###ParHH#MEX AHUYECKUE U ODJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanndeckue BOJIHBI, YCJIOBHS
pactipoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHHsi W JJIMHA  BOJIHBIL.

HonepeqHHe H IIPOJOJIbHBIC BOJIHBI

522

###Par## Nnrepdeperuns u audpakmus

MCXaHUYCCKUX BOJIH

523

3Byk. CkopocTh 3ByKa. ' pOMKOCTH 3ByKa.

Bricora ToHa. TeMOp 3Byka

524

DJIEKTPOMAarHUTHbIE  BOJHBI. Y CIIOBUS
W3JIy4EHHUSI  BJIEKTPOMATHUTHBIX  BOJIH.
B3anmuas opuenrauus BekropoB E, B u v

B JICKTPOMAarHUTHOM BOJIHE B BAKYyMe

525

CBoiicTBa  2JEKTPOMAarHUTHBIX  BOJH:
OTpa)K€HHE, INpeIOMIICHHE, IOJIpU3aLus,
muopakuus, uHtepdpepenHuus. CKOPOCTbH

SJICKTPOMArHuTHBIX BOJH

526

[Hkana 3JIEKTPOMarHUTHBIX BOJIH.
[IpumeHeHue 3JIEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY




527

[IpuHIUTIBI paguoOCBsi3U W TEJIEBUJICHUS.
Pannonoxanus. DIJIEKTPOMarHuTHOE

3arpsI3HEHNE OKPYKAOLIEH Cpebl

5.2.8

TexHuueckne ycCTpOHCTBA: MY3bIKaJIbHbIE
UHCTPYMEHTHI, yJIbTpa3ByKOBas
JUarHOCTUKa B TEXHUKE W MEIULIHHE,
panap, paguonpuEMHUK, TEJIEBU30D,

aHTeHHa, tenedon, CBY-neus

53

#H#Par##H#OIITUKA

5.3.1

[IpsimonmHeliHOe pacHpocTpaHEHUE CBeTa

B olHOpoAHOU cpene. JIyu cBera

5.3.2

OtpaxxeHue cBeTa. 3aKOHBl OTPAKEHUS
ceTa. [loctpoeHne n300pakeHnil B TIOCKOM

3epKae

5.33

[peromiieHre cBeTa. 3aKOHBI IPETIOMIICHHS
CBeTa. AOGCOIIOTHBIN [10Ka3aTeib

IMPCIOMIICHUA

534

[onnoe BHYTpEHHEE OTpa’KEHHUE.
[IpenenpHbIl yroJl MOJMHONO BHYTPEHHETO

OTpaKCHUS

5.35

Hucnepcusi cBeta. CHOXHBIM  COCTaB

Oenoro cera. L[Ber

5.3.6

CoOuparonye M pacceuBaollue JIHMH3BL
Tonkasa snmH3a. DOKyCHOE pacCTOSHUE U
ONTMYECKAas  CUJa  TOHKOM  JIMH3BI.
[TocTpoenue n3zo0paxeHuii B cCOOMparoMx
u pacceuBarommx JmH3ax. Dopmyna
TOHKOW JIMH3bl. YBEIMYEHHUE, J1aBAEMOE

JIMH301

5.3.7

[Ipenenbl MPUMEHUMOCTH T'€OMETPUYECKOU

OIITHUKH

5.3.8

WNHurepdepenus  ceera.  KorepeHTHBIS
HCTOYHUKH. VYcnoBus HaOII0IeHUS
MaKCUMYMOB u MHUHUMYMOB B

UHTep(EepPEHIIMOHHOW KapTUHE OT JBYX




CI/IH(l)a?,HBIX KOr¢pCHTHBIX HCTOYHUKOB

Hudpakumust  cBera.  JudpakuuoHHas
pemérka. YcinoBue HaOMIOICHUS TJaBHBIX
5.3.9 MaKCHMYMOB npu [aJeHun
MOHOXPOMATHYECKOTO cBeTa Ha

TUGPaKIMOHHYIO PEHIETKY

5.3.10 [Tonspuzanus ceera

TexHuueckne yCTpOMCTBA: O4YKH, JIyna,

doroanmapaT, TPOEKIHMOHHBIN ammapar,

5.3.11 MHKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OITHKA, I (paKoHHAS peléTka,
MOJIIPOU
[IpakTrueckue paboTHI. H3mepenue

IMOKa3aTeiiA IMPCIOMIICHUA. HccaenoBanue

5.3.12
CBOMCTB  HM300pakeHWH B  JIMH3AX.

HaGnronenne nucniepcun cBera

BJIEMEHTbI CHELIMAJIBHOW TEOPUM OTHOCUTEJIBHOCTH

I'panuipl OPUMEHUMOCTH KJIACCUUYECKOU
MEXaHUKH. [Tocrynatet TEOPUH
6.1 OTHOCHUTENBHOCTH: WHBAapUAHTHOCTh
MOJIyJIi CKOPOCTH CB€Ta B BaKyyMe,

MNPpUHOUITI OTHOCHUTCIIbHOCTH DHHINTEHHA

OTHOCHUTEIBLHOCTD OJTHOBPEMEHHOCTH.
6.2 3aMeJieHne BpPEMEHHM M COKpallleHHe

JUIAHBL

6.3 DHeprust U UMIYJIbC CBOOOTHOM YaCTULIBI

CBs3p Maccbl € DHEPrued M HUMITYJIbCOM
6.4 CBOOOJIHOM dYacTULbl. OHEprus IOKos

CcBOOOIHOMN YaCTHIIBI

KBAHTOBA ®U3UKA

7.1

#i#Par####JIEMEHTBI KBAHTOBOU OIITUKU

®otonbl. opmyna [1nanka cBA3M SHEPrUU
7.1.1 doToHa C ero dactoTod. ODHeprus u

UMITYJbC (OTOHA




OtkpeiTue u uccnenoBanne Gorodpdexra.
Ombitet - Al Cronetosa. 3aKOHBI

dotorddexra

VYpaBHeHue OUHIIITEHA I
doTorddexra. «Kpacnas TPaHHIIA

dotorddexra

7.1.4

JlaBnenue cBera. OnbiTel [1.H. JIeGeneBa

7.1.5

XUMHUECKOE JIENCTBUE CBETA

Texnuueckne ycTporcTBa: (DOTOIIEMEHT,
dboTogaTUHK, COJTHEYHAas Oatapes,

CBETOOMOA

7.2

CTPOEHUE ATOMA

7.2.1

Mogaens atoma ToMmcoHa. OIIBITE
Peszepdopnaa nmo uccienoBaHUO CTPOCHUS

aTomMa. HJ'IaHCTapHafl MOJICIIb aTOMa

7.2.2

[ToctrynaTtsi Bbopa. Nznyuyenne u
noryionieHe  (poToHOB mpu  mepexoze
aToMa C OJHOIO0 YPOBHS DHEPruu Ha
npyroil. Bunsl cnexktpoB. CrekTp ypoBHEH

SHEPruH aToMa BOJ0POa

7.2.3

BomHoBBIE cBoOiicTBa 4acTtuil. BoiHBI e
bporins. KopnyckynsipHO-BOJIHOBOM
nyamusMm.  Jludpakmus  AJIEKTPOHOB  HaA

KpHUCTaJIax

7.2.4

CrioHTaHHOE U BBIHYXXJICHHOC H3JIYUCHHUC.

YCTpoiicTBO M MPUHIUT pabOTHI Ja3epa

7.2.5

TexHuyeckne ycTpOWCTBa: CIEKTPaJIbHbBINA
aHanu3 (CHEKTPOCKOM), Jia3ep, KBaHTOBBII

KOMITBIOTED

7.2.6

[Tpaktnueckne  paborel.  HaGmronenue

JIMHENYATOro CIeKTpa

7.3

ATOMHOE AP0

7.3.1

MeToapsl HaOMIOAEHUS U pErucTpaluu

OJICMCHTAPHBIX YaCTHUI]




7.3.2

OTkpblTHE  pPaAMOAKTUBHOCTH.  OMbBITHI
Pesepdopna mno ompeneneHuro cocrtaBa
paavoakTHBHOrO  M3iydeHus. CBoiicTBa
anb(a-, Oera-, raMMa-u3IydeHus. BiusHue

PaaAuOaAKTHUBHOCTHU HA JXUBBIC OPraHrU3Mbl

7.3.3

OTkpelTHE  TPOTOHA W HEUTpOHA.
Hyknonnas mozmens siapa [eiizenGepra —
WBanenko. 3apsan sapa. MaccoBoe 4ucCIo

snpa. M3otomnsl

7.3.4

Anba-pacna. DJIEeKTPOHHBIN u
MMO3UTPOHHBIN OeTa-pacrna. T"amma-
U3ITydeHHE. 3aKkoH pPaIMOaK TUBHOTO

paciiaga

7.3.5

OHeprust CBA3M  HYKJIOHOB B  sJpe.

Snepubie cunbl. Jlegext macchl sapa

7.3.6

SAnepHble peakuuu. JleneHue u CuUHTE3

saep

7.3.7

SAnepHslii peaxTop. TepmosinepHbIii
cunre3. IIpoGiemMbl U  HEPCIEKTUBBI
SAIEPHOM  DHEPreTUKH. OKOJOTMYECKHE

ACIEKTHI SIIEPHON SHEPreTUKHU

7.3.8

SHCMCHTapHBIe qaCTHUILbI. OTKpBITI/Ie
MMO3UTpPOHA. (DYH}IaMCHTaJ'H)HI)Ie

B3aNMOJIEN CTBUSA

7.3.9

Texnuyeckue  yYCTpOHCTBa:  JTO3UMETD,
Kamepa BunbcoHa, SAEpHBIH peakTop,

aToMHag oomOa

7.3.10

[Mpaktuueckue pabotel. MccnenoBanue
TPEKOB YaCTHII (mo rOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPO®U3UKHN

8.1

Bun 3BémHoro Heba. Cos3Be3qusi, spKue

3Bé3IILI, JIaHCThI, UX BUAUMOC I1BHKXCHHC

8.2

Comgeunass cucrtema. IlmaHeTsl 3eMHOU




rpynrIibl. IImaseThI-TUTaHTE n nux
CIIYTHUKH, KAapPJIMKOBBIC IJIAHCTHI. Mamsie

Tena COMHEUHOU CUCTEMBI

8.3

Connne, ¢ortochepa u  arMmocdepa.

ConHeuHass aKTUBHOCTh

8.4

Ucrounuk sneprun ConHua u 3BE311

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TEMIEparypa,
ux B3aMMOCBS3b. Juarpamma
«CHEKTPAJIBHBIM  KJIACC —  CBETUMOCTbHY.
3BE3bI  TVIABHOM  IIOCIIENOBATEIILHOCTH.
3aBUCHMOCTb «Macca — CBETHUMOCTbY IS

3BE3/] TIIABHOM MOCIIEIOBATCILHOCTH

8.6

###Par###BHyTpeHHee CTpoeHUe 3BE3.
CoBpemeHnHbIe MPEACTABIICHUS 0
npoucxoxaeHnn u sBomonuu ConHua u

3BE3/1. DTanbl JKU3HU 3BE3T

8.7

Mneunsiii  Ilyte — Hama T'anakTuka.
ChnupanbHass ~ cTpykTypa  l'amaktukwy,
pacripeneneHue 3BE3A, rasa W IIBUIN.
ITonoxxenne wu nwxenue ConHua B
lanaktuke. Ilmockas u  chepuueckas

HoJICUCTEMBI | aJlaKTUKU

8.8

Tumel  ramaktuk. PapuorajakTukun U

KBa3apel. YEpHBIE ABIPBI B AJlpax raJaKTUK

8.9

Bcenennasa.  Pacmmpenune — Bcenmennoi.
3akon Xa0O0Ousia. Pazberanue rajakTHK.
Bospact u paamyc BcenenHoi, Teopus
bonpmioro B3peiBa. Mopens  «ropsiuen

Bcenennoii». PennkroBoe u3inydeHue

8.10

MacmtabHas ~ crpykrypa  BceneHHOI.
Mertaranaktuka. Hepeménubie mpoOiiemsl

aCTPOHOMUU




HNEPEYEHD (KOJAUPUKATOP) IPOBEPAEMBIX TPEBOBAHU

K PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHON ITPOT'PAMMBI
CPEJHET'O OBIIET'O OBPA3OBAHUA

N IJIEMEHTOB COAEPKAHUSA 110 PUSUKE

Jlns mpoBeleHHs €IUHOr0 TOCYJapCTBEHHOro JK3aMeHa Mo ¢usuke (mamee — EI'D mo

¢usnke) wucnoib3yercs ImepedeHb (Koau(HUKaTOp) MNpOBepsSeMBIX TpeOOBaHUN K pe3ylbTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeIbHOM NMPOrpaMMbl CpeHEr0 00mero o0pa3oBaHus U IEMEHTOB

COJECpIKAHUS.

IIposepsiembie Ha EI'D no ¢usnke TpeGoBaHus K pe3y/ibTaTaM 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbLHOM
NMPOrpaMmMbI CpeIHero 001ero 00pa3oBaHus

Kon
MIPOBEPSAEMOr0
TpeboBaHUs

[IpoBepsiembie TpeOOBaHUS K MIPEAMETHBIM PE3yIbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPAMMBI
cpemHero oo1ero oopasoBaHus

CdopmupoBaHHOCTh YMEHUH pacro3HaBaTh PU3NUECKUE SIBICHUS (IIPOLIECCHI)
1 OOBSICHATH UX HA OCHOBE U3yYECHHBIX 3aKOHOB

Buanenune OCHOBOIIOJIAral0IIUMHU busnuecKUMHU MIOHATUAMU
U BEIMYMHAMM, XapaKTepU3yIOIUMHU (HU3NYECKUE TPOLIECCHI

CdopMupoBaHHOCTh YMEHHI MPUMEHSTh 3aKOHBI KJIACCUYECKOW MEXaHUKH,
MOJICKYJIIPHOW (PU3UKH U TEPMOJUHAMUKH, DJICKTPOJAMHAMUKHA, KBAHTOBOU
¢busuky M aHanm3a U OOBSICHEHUS SIBICHUH MHUKpOMHpa, MaKpoMupa u
Meramupa, pa3id4yaTh yciaoBHsl (TpaHUIBL, 00JacTH) NPUMEHHUMOCTH
buznuecknx 3aKOHOB, IMOHUMAaTh BCEOOMMI xapakTep (yHIaMEHTAIbHBIX
3aKOHOB U OTPaHUYEHHOCTh HCIOJIb30BAHUS YACTHBIX 3AKOHOB; aHAIIM3UPOBATh
(¢usznyecKkue TMpOLEeCcChl, HCHONb3ysS OCHOBHBIE IIOJIOKEHHUS, 3aKOHBI U
3aKOHOMEPHOCTHU

ChopMupoBaHHOCTh YMEHUS Pa3IUYaTh YCIOBUS IPUMEHUMOCTH MOJEnei
(hU3UYECKUX TeJl U TPOIECCOB (SIBJICHUN)




CdopMUpOBaHHOCTh YMEHHUs pelllaTh pacyeTHbIE 3a/aul C SBHO 3aJaHHOMN
U HESBHO 3aJaHHOM (U3MYECKOW MOJAENbI0: Ha OCHOBAaHHMM aHaIu3a
YCIOBHsL BBIOMpATh (U3UYECKHE MOJICIU, OTBEYAIIIHE TpPeOOBaHUAM
3aga4yu, NPUMCHSIATH (I)OpMYJ'II)I, 3aKOHBI, 3aKOHOMCPHOCTU H IOCTYJIaThl
(U3UYEeCKUX TEOpHil MpH WCIOIB30BAHUM MATEeMAaTHUUYECKUX METOJIOB
peuICHud 3aga4, NPOBOJAHUTH PAaCUCThl HA OCHOBAHUU MUMCIOIHUXCSA JaHHBIX,
aHaJIU3UPOBATh PE3YIbTATEI U KOPPEKTUPOBATH METOBI PELICHUS C YUYETOM

IMMOJTYYCHHBIX PE3YyJIbTAaTOB

Pemath kauecTBEeHHBbIE 3aJayu, TpeOyloliue MpPUMEHEHUs 3HAHUUH U3
pa3HBIX Pa3aeia0B MIKOJIBHOTO Kypca (GU3UKH, a TAK)Ke HHTErpalluu 3HAHUH
U3 JpYTruX IpPEeIMETOB €CTECTBEHHO-HAYYHOrO ILUKJIA: BBICTPAUBATH
JOTUYECKYIO ILEMOYKY PACCYKICHHUH C ONOPOM HAa U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE ABICHUS

BJ'IaI[eHI/Ie OCHOBHBIMU MECTOIaMHU Haquoro IIO3HaHUu, I/ICHOHB3y€MBIMI/I B
(dbu3uKe: TPOBOAUTH TPSAMBIE M KOCBEHHBIE HM3MEpPCHUS (U3MISCKUX
BEJIMYMH, BBIOWpAs ONTHUMAJbHBIH CIOCOO H3MEPEHUS € UCIOJb3YS
W3BECTHBIE METOJbl OIIEHKHM TMOrPEHIHOCTe HU3MEpPEeHUH, NPOBOJIUTH
HCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3UUECKMX BEIWUYHMH C HCIOJIH30BAHUEM
OpSMBIX H3MEPEHUH, OOBSICHATH MONYYCHHBIE PE3yJNbTATHl, HUCIOIb3YS
(1)I/I3I/ILICCKI/IG TGOpI/II/I, 3aKOHbI U IIOHATHUS, U ACJIATH BBIBOIBI, CO6J'IIOI[aTI>
npaBmia 0e30MacHOro Tpylda TPU MPOBEACHHHU HCCIEIOBAHUN B paMKax
y4e0HOrO JKCIEPUMEHTa W Y4eOHO-MCCIIEAOBATEIbCKON JACATEIHBHOCTH C
HCIIOJIb30BaHUEM HUPPOBBIX H3MEPUTEIBHBIX YCTPOWCTB 5

1a60opaTOpHOro 060pyAOBaHUSA

CchopMHpPOBAHHOCTh yYMEHUH aHAIM3UPOBATh U OLEHMBATH  IOCIEJCTBUA
OBITOBOH M IPOU3BOJCTBEHHOH J€ATENBHOCTH 4YeENOBEKa, CBS3aHHOW C
¢u3nUeckuMU IpoleccaMM, C TO3ULHMH 3KOJOrMueckod Oe30MacHOCTH;

[IPEICTaBICHUM 0 panuoOHaILHOM
IIPUPOAOIIOIB30BAHNN, A TAKXKE pPa3yMHOM HCIOJIb30BAHUM JOCTHKECHUU

HAyKH U TEXHOJIOTMH U1 JaJIbHENIIEro pa3BUTUS YEI0OBEUECKOro 001eCTBa

OBnazneHue pa3iInyHbIMU criocobamMu paboTsl ¢ uHpopManuell (U3NIecKoro
COEp)KaHUSI  C  MCIOJIB30BAaHUEM  COBPEMEHHBIX  HMH(OPMAIMOHHBIX
TEXHOJIOTWH; pa3BUTHE YMEHHH KPUTHYECKOrOo aHaliM3a M  OLEHKHU
JIOCTOBEPHOCTH MOTy4aeMol HHPpOpMaLuu
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CdopmupoBaHHOCTH YMEHHI IIPAMEHS T OCHOBOITOJIararIme
ACTPOHOMHUYECKHE TMOHSTHS, TEOPUH W 3aKOHBI JJIsI aHajuu3a U OOBSCHEHUS
(u3HYEeCKUX TPOIIECCOB, MPOUCXOASAIINX HA 3BE37aX, B 3BE3JHBIX CHCTEMAX,
B MEXTaJIAKTHUECKOW cpefie; JABUKEHHUS HEOCCHBIX TeJ, HBOJIIOIUU 3BE3] U
Bcenennon




Ilepeyensn y1eMeHTOB coep kanusi, mpoBepsieMbIX Ha EI'J no ¢usuxe

Kon Kon [IpoBepsieMblii 271eMEHT CoAepKaHHS
pazaena/ | aIeMeHTa
TEMBI
1 MEXAHUKA
1.1 KMHEMATHKA
1.1 Mexannueckoe amxkeHHe. OTHOCHTENBHOCTH MEXAaHWYECKOTO JIBHIKCHHS.
Cucrema otcueTa
1.1.2 MarepuansHas TOUKa. Z A TpacKkTOpHs
Ee paanyc-BekTop:
F(1)=(x(1).»(r).2(7)). v/ AF
TpaeKTOpHs, 7
nepeMelieHHE: 0 - @
g s i pp 5 4
AF =F(t,)-F(t,)=F-F= -
=(Ax,Ay,Az)
MyTb.
CrnoxeHne nepeMeIeHHii:
A¥, = AR, + A,
1::3 CkopocTh MaTepHaIbHOI TOUKH:
v= AT F (u v,V )
T = =\Y% y2 ¥z
At Ar—0
_ Ax o i
U= A_ =X, ,ananormuno U, =), L. =Z,,
l At—0
Cnoxenue ckopocteii: Uy =U, T U,
Brruucienne nepeMeleHuss ¥ MyTH MaTepHabHOH TOYKH MPH MPSAMOJIMHEHHOM
JIBHKEHHH BJIOIIb OCH X 110 rpaduKy 3aBHCUMOCTH Yy (t)
1.1.4 AD ,
Yckopenue matepuanbHoii Touku: @ = == (a.r’ a,,a. ) 5

At Ar—0




Av

_ x _ I _ I '
a, = A _(Ux )F,ﬁHaJIOFH‘-IHO a, —(UJ.)f, a. (U:);.
At—0
1.1.5 PaBHOMEpHOE MpsAMONUHEITHOE TBHIKEHUE!
x(t) = x,+0,,t
v, (1) =v,, =const
1.1.6 ParnoyckopeHHOe npsaMoIHHEHHOE JBHKEHHE!
2
a.t
x(r) =X, + U, I +——
2
v (t)=v, +at
a, =const
2 2
v;, — Uy, = 2a, (xz —X )
) + v,
[Ipu nBUzEHHH B OJHOM HalpaBIeHHH NYTh S= 72 "l
|58 2 CoboaHoe najieHne. Y ckopeHue cBoOOIHOTO
najenus. JIBmkenue tena, OpoIIEHHOro Moj
yraom & x ropusonty:
x(1)=x, + 0yt =x,+v, cosa-t v 5
3 . 1 g
Y(t)=y, +0y,t+ B Vot U, sina-f— &
' 2 2
Vo a
v, (1)=v,, =p,cosa
v, (t)=v,, +8g,t =v,sino— gt 0 x
8.9
g, =—g =const
1.1.8 KpuponuneiiHoe aBHkeHue. /[BHkeHHE MaTepHAIbHON TOYKH 110 OKPYKHOCTH.

VrioBas u nmHeitHas ckopocth Touku: U = R . [Ipn paBHOMEpHOM ABHKCHHH

2n

TOYKH 110 OKpykHOCTH ®© = 7 =2nv,




2
D

2
uCHTPOCTpCMHTCIIBHOC YCKOpCHHE TOYKH: auc =—=0 R s [Tonnoe

YCKOpPCHHE MaTCpHaJ’leOﬁ TOYKH

1.1.9 Teepnoe Teno. [ToctynatensHoe u BpamaTeabHOE IBHKEHUE TBEPAOro Teja
1.2 JUHAMUKA
1:2:1 Wnepunaneusie cucrembl orcuera. Ilepmeii 3akon Helotona. Ilpunnun
oTHOcHTeNnbHOCTH ["anuies
1.2.2 m
Macca tena. [lnotHocts Bemectsa: P = ’7
123 P =F+F+
Cuna. [lpunnun cyneprniosuunu cuit: Lo ncicrs = £ 5t
1.2.4 Bropoii 3akon HeroTona: s maTepuanbHoii Touku B UCO
F=ma: Ap=FAt npu F = const
12.5 Tperuii 3axon HploToHa Ui MaTepHallbHBIX _.‘—‘_.—’_
touex: Fj, =-F,, Fy FZI
1.2.6 3aKOH BCEMHPHOT'O TATOTEGHUS: CHJIBI MPUTSIKEHHS MEX1y TOYEYHBIMH MacCaMH
mm
= 1775
PaBHBI F=G R
Cuna tsoxkectd. L{eHTp TsDKecTn Tena. 3aBUCHMOCTL CHITBI TSDKECTH OT BBICOTHI h
Ha/l IOBEPXHOCTBIO IIAaHETHI paguycoM Ry:
GMm
mg=——
(R, +h)
1.2.7 Cuna ynpyroctu. 3akon 'yka: Fy = -kx
1.2.8 Cuna Tperus. Cyxoe TpeHue.
Curla TpeHHS CKOJIBKEHHS: F.p =pN
Curia TpeHHS MOKOS: F-lp SUN
Kondduument tpenns
1.2.9 F,
JlaBnenune: P = ?

1.3

CTATHKA




1:3:1

MOMEHT CHJIBI OTHOCHTEIBLHO OCH BpallCHUA:

|M| =Fl , tme | — mneso cummt F
OTHOCHTEIBHO OCH, MPOXOJIAIeH Yepe3 TOUKy
O nepreHNKYISPHO PHCYHKY F
1:3.2 Ilentp Macc Tena. IleHTp Macc cHCTeMbl MaTepHalbHBIX  TOYEK:
o _ MELMLE N
T = m+m, ... B oaHOpoaHOM moONE THKECTH (g = ConSt) LEHTp
Macc Tejia COBIAJaeT C ero eHTPOM TSIKECTH
13.3 M +M,+..=0
Ycnosus paBaoBecust TBepporo tena 8 UCO: § = =
) . F+F+..=0
1.3.4 3axon [lackans
135 - : — +0ooh
JlaBnenue B xuakocTH, nokosieiics 8 UCO: P = Py T P&
1.3.6 - D
3 3aKoH Apxumena: £, Apx = _Rsm'ccn s
eciu Tesno u xuaAkocTb nokosaTcs B MCO, To Fapx = pgVaureen
YcnoBue nnaBaHus Tel
14 3AKOHbI COXPAHEHUS B MEXAHUKE
14.1 HWmnynbe MaTepuanbHOM TOYKH: p=mo
14.2 . P=D +D. +
Umnynse cuctempi te: P = Pyt Pyt
143 3aKOH U3MEHEHHUS H COXPaHEHHUS HMITyJIbca:
B UICO Ap = A(ﬁl + ﬁz g3 ) or F;BchmAt + FZBHcmnAt +... N
8 MICO Aﬁ = A(ﬁl ¥ ﬁZ +) =0 , €CJIH Esucum + 2BHemH +..=0
PeakTHBHOE ABHXKEHHE
144 |Pabota cuibl Ha MaJIOM MEpPEMEILCHHH: ﬁ
A=|F|-|AF|-cosa=F\_-Ax i
Ar X
1.4.5 MonHocTb CHIIBL:

ecn 3a Bpemst Al paGota cuitbl M3MeHsieTcs
na A4 | o mommocTs cutbl




AA —
P=— =F-.v-cosa F
At Ar—0 a
D
1.4.6 2 2
" my~ _p
Kunernueckas sHeprusi MaTepHaIbHON TOYKH: EK“H =—=—
2 2m
3aKOH M3MEHECHHMsS KHHETHHYECKON JHEpruy CHCTEMbl MaTepHadbHBIX TOYEK: B
uco AE,_, =A, +A, +...
1.4.7 [loTeHumanbHas YHeprusi:
JUIA TIOTCHIHAJIBHBIX CHII AIZ . Eluo‘rcuu it EZno'rcuu S _AEnoTcHu .
[TorennmanbHas SHeprus MaTepHalbHON TOYKH B OJHOPOHOM IOJIE TSIKECTH:
Erorenn = lngh-
[TorenunanbHas sHeprus ynpyro aeopMHpOBaHHOTO Tela:
ko
MOTCHI = 2
1.4.8 3aKOH U3MCHEHHUS H COXPAHEHHUS MEXaHHYECKOH YHEepruu:

EMCX = EKHH + EHOTCHIB

B UCO AEMCX = A

BCCX HCHOTCHIL CHIl 4

B UCO AE Mex O , €CIH Ascex nenorem. cun = 0

L5

MEXAHUYECKHUE KOJIEBAHWS U BOJIHbI

1.5.1

lapMonnteckne KkomebaHMS MaTepHalbHOH TOYKH. AMmmMTyaa #u  ¢asza
konebanmnii. Kunemarnuyeckoe onucanue:

x(1)=Asin(ot+9, ),

a., (t) = (Ux )1 = —(sz(l) =a, -+ (sz =0 ,TJIE X — CMEIIIEHHE U3 MTOJIOKECHHUS

PaBHOBECHS.

IlPIHaMH'-{eCKOC OIMHCaHHC!

,
may = -kx, rie K = mM®~ . 1o 3uaunr, uro Fy = -kx.

:‘)HCPI'CTH'-ICCKOC OIMHCaHHC (3aKOH COXpaHCHHA MEXaHUYECKOH BHCPI’HH)Z




2 2 2 2
mv-  kx® mu,,. kA
=—"%= 5 = const

+
2 2 2

CBs3b aMIUTHTY/IBI KoNeOaHHi CMelIeHHsT MaTepHaIbHON TOYKH C aMIUIMTY/IaMH
KosieOaHHUIt ee CKOPOCTH U YCKOPEHHS:

_ o il
Umax—O.)A, amax—m A

1:5:2 2t 1
[Tepnon u yacroTa KonebaHMii: r=—=—,
® v
[leppon Manbix cBOOOAHBIX KoleDaHMH  MaTeMaTHYECKOrO  MasTHHKa:
[
T=2mn |— .
g
” m
[lepuon cBo6oHEIX KOMebaHuii Py KUHHOTO MasTHUKa: | = 2T, [—
1:5:3 Brinyxnennsie konebanus. Pezonanc. PezonaHcHas kpuBas
154 ITonepeunsie 1 npoonbHbIe BOMHBL. CKOPOCTH paclpoCTpaHEHHs H JJIMHA BOJHBI:
U
A=vl =—
v
Unrepdepenuns n audpakius BoaH
e 3Byk. CKopoCTb 3ByKa
2 MOJIEKYJISIPHASI ®U3UKA. TEPMO/IMHAMUWKA
2:1 MOJIEKYJISIPHAS ®U3UKA
2:1:1 Mojenu cTpoeHus ra3os, xHAKocTel H TBepAbIX Tel. [lycTs TepMoanHamuueckas
cuctema (Teno) coctouT U3 N 0JMHAKOBBIX MoJIeKyIl. Tor/ia Koau4ecTBO BellecTBa
N m
V=m—m=—
N.
rae Na — umcio ABoraapo, m — mMacca cuctemsl (tea), M — monspras macca
BellleCTBa
2:1.2 TennoBoe 1BHXKEHNE aTOMOB M MOJICKYJI BEIIECTBA
2:1.3 B3auMozelicTBHe 4acTHIL BellecTBa
2.14 | duddysus. bpoyHoBckoe nBMXKEHHE
2.1.5 Mopens uaeansHoro raza B MKT
2.1.6 CBsi3p MEX/1y TaBIICHUEM M CPEJHCH KHHETHYECKOH YHEpruel MmocTynaTeabHOro

TCIJIOBOI'O ABHIKCHHS MOJICKYJTI HACAJIBHOI'O ra3sa (OCHOBHOC YpaBHCHHEC MKT)




2
1 =z 2 [mp] 2. —
p=-mpnpv =_—n:| ——— |=-N-& ., ,rle my— Macca OIHOH MOJIEKYIIHI,

3 3 2 3
N

N = — _ KoHUEHTpaLHsI MOJIEKYI

V

217

AbcomoTHas Temnepatypa: T =t°+ 273 K

2.1.8

Cas3p TEMIICpATYyphl ra3a co CpC,T.IHCl"‘{ KMHETHYECKOH 3Hepmei’{ MNOCTYINaTCIIbHOIO
TCIJIOBOr'O ABHIKCHHS €0 MOJICKYIT:

7 =|. _3ur
2 2

2.19

Ypapuenue p = nkT

2.1.10

Mojienb H1€alIbHOTO ra3a B TEPMOJHHAMHKE!

Ypasuenue Menseneera — Knaneiipona

Bripaskenue 11 BHyTpEHHEH dHEprUU

YpaBuenne MenaeneeBa — Knaneiipona (nmpuMeHnMbie popMBI 3amHCcH ):

pV =2 RT =vRT = NkT _ gt

H n

BripaskeHne Ui BHYTpPeHHEH OHEprHM OJHOAaTOMHOIO HJeaJbHOrO rasa
(npuMeHHMBIE ()OPMBI 3aMUCH):

g =2RT=2 Npr =2 P RT e =2 p¥
2 2 2

2

2:1:11

3akoH JlanbToOHA /IS 1aBIEHHS CMECH pa3peKCHHBIX I'a30B:
p=p1+p2+t..

2.1:12

M30HPOHCCCM B Ppa3speKCHHOM ra3¢ C IMOCTOSAHHBIM HYHCIOM MOJIEKYI N
(C IMOCTOAHHBIM KOJIHYCCTBOM BCIICCTBA v )Z

u3orepma (T = const): pV = const,

P _
nzoxopa (V = const): ? = const ,

V
u3o0bapa (p = const): ? = const

I'paduueckoe npencrapiaenue uzonpoueccos Ha pV-, pT- n VT-anarpammax.




OObeIMHEeHHBIH Ta30BbIH 3aKOH:

124 = const
i

JUI TOCTOSAHHOI'O KOJIMYCCTBA BCIICCTBA v

2.1.13 | HacbleHHble U HeHachllleHHbIe nmapel. KadecTBeHHas 3aBHCHMOCTD IUIOTHOCTH
¥ IaBJICHHS HACBILICHHOTO Mapa OT TeMIIepaTypbl, HX HE3aBUCHMOCTh OT 0ObeMa
HACBIIIEHHOT O 11apa

2.1.14 | BnaxHocTb BO3yXa.

_ PaplT)  Pawll)
OTHocuTenbHAs BlaxHoCTh: P = T = T
P Hachllll. Napa ( ) p Hachlll. napa ( )

2.1.15 |M3MeHeHHe arperaTHBIX COCTOSHMI BeMNIECTBA: MCIApeHHE M KOHJIEHCALus,
KHIICHHE JKH/IKOCTH

2.1.16 |M3MeHeHHe arperaTHBIX COCTOSIHHI BEIIECTBA: IUIABJICHHE U KPHCTAa/UIN3allHs

2.1.17 |IlpeobpazoBanue sHepruu B (pa30BbIX Nepexoaax

22 TEPMO/IMHAMUWKA

22.1 TenyoBoe paBHOBecHE U TeMIlepaTypa

2.2.2  |BuyrpeHHss o>Heprus

223 Tennonepenaya kak croco® M3MEHEHHs BHYTpeHHeH »Hepruu 0e3 coBeplieHHs
paboTel. KoHBeKIHsI, TEMIONPOBOAHOCT, H3TY4YCHHE

2.24 | KoanuecTBo TENIOTHI.

ViensHas Temtoemkocts semeetsa c: & = CMAT

225 Y nenvHas Tenunora napoodpazopanus L: Q = Lm.
VienbHas TEMI0Ta MIaBjieHus A O=hkm_
YaenbHas TeMI0Ta CropaHus ToIwmaa q: Q = qm

22.6 DnemeHTapHass pabora B TepMOAHHAMHKe: A= pAV  Buaucnenne paboTer
no rpaguKy npouecca Ha pV-auarpamme

2.2.7  |Ilepeelii 3aKOH TEPMOTHHAMHKH:

le = AUIZ +4,= (Uz _Ul)+ 4.

Anmnabara:




le =0= 4,=U,-U,=-AU,,

2238

Bropoii 3akon TepmoanHamuku. HeobpaTtumeie nporeccs

229

[Ipunnune: geiicteus tennoBeix MammH. KIT/1:

n = Asa MK __ Q"*“‘P _|QXOJI o 1_ |onﬂ

Qualp Qnarp Qﬂalp

22.10

MakcumansHoe 3na4enue KITJ{. Iukn Kapno:

THalp Ik Txo:l ! 1 ’ T;m_-,

I L

Harp Harp

max n = rll(apuo .

2:2:11

YpaBuenue temoBoro 6amanca: Q+ Q2+ Qs +...=0

DJIEKTPOAMHAMUKA

3.1

DJIEKTPUYECKOE I10OJIE

3:1:1

DneKTpH3aLus Tell U ee NpOosIBICHUs. DJIeKTpHyueckuii 3apsa. [IBa Buaa 3apsna.
DNeMeHTapHBIl JJIEKTPHYECKUil 3apsa. 3aKOH COXPAHEHHUS IJIEKTPHYECKOro
3apsijia

BzaumopeiictBue 3apsioB. Toueunsie 3apsasl. 3akon Kyiona:
B OJIHOPOIHOM BEILIECTBE C AMIEKTPHYECKOIl MPOHHIIAEMOCTBIO &

szlqnl-lfhl _ 1 al
er’ 4nee, r

q,

3II€KTPH‘-I€CKO€ nozue. Ero neiictBue Ha JJICKTPHYCCKHUE 3apsi/ibl

3.14

—

Haﬂpﬂ)KCHHOCTb DJICKTPUYCCKOro IMoJIs: E=
qnpoﬁuuﬁ

q
[Tone Toueynoro 3apsjaa: Er G k T

~

—

onHopoanoe nose: £ = const .

KapTHHbI JIMHUHI HanpsoKE€HHOCTH 3THX roseit

[TorenmuansHOCTH JJIEKTPOCTATHYECKOI O I10JIA.

Pa3zHocTh moTeHIIHAIOB U HamnpsiKCHHE!:

A, =q(¢,-0,)=—qAp=qU .




[TorenumnansHas JHEpru:i 3apsijia B dJICKTPOCTATHYCCKOM I10J1€:

W=qo.

A=-AW

w

[Torenuuan SJICKTPOCTAaTUYECKOroO IoJIs: (‘P i

CBsi3p HaNpsHKEHHOCTH MOJS M Pa3sHOCTH MOTEHIHATIOB Il OJHOPOIHOTO
anekTpoctatndeckoro noast: U = Ed

[Tpunnun cyneprno3uuuy 31eKTPHUECKUX MOJICH:

E=E+E +.. 0=0,+¢,+..

3:1.7

npOBOIIHHKM B JJICKTPOCTAaTHYCCKOM moJe. Ycnosue paBHOBECHS
r
3apsA0B: BHYTpPH INPOBOJHHKA E — 0 , BHYTpH H Ha TMOBEPXHOCTH

npoeoaauka P = const

HPDJ'ICKTPHKH B JJICKTPOCTAaTHYCCKOM II0JIC. ﬂ,mﬂe}crpnqecxaﬂ IpOHUIIaCMOCTh
BCHICCTBA €

KOHI.ICHC&TOP. BHCKTPOCMKOCTB KOH/JCHCaTOpa: C =

9
-

s 0~
3J'ICKTPOCMKOCTL IJIOCKOIro KOHJACHC CaTopa: C = == 8C'()

3.1.10

Hapannenbuoe COCIHHCHUE KOHJICHCATOPOB!:

g=qutagats; U=U=.. Cnapmm =C1+Cr+ ...

[locnemoBarenbHOE COCIUHECHHE KOHACH A TOPOE!:

1 1

U=U+Us+..oqi=q=.., _C =E+E+m
1 2

3.1.11

U _CU” _ ¢

2C

QHBPFPIﬂ 3apAKCHHOIO KOHACHCATOpa: PV( =

32

3AKOHBLI [IOCTOAHHOI'O TOKA

321

Ag

Cua Toka: I = . IlocTtosinuemi Tok: 1 = const
Ar Ar—0

Jlns mocTosiHHOrO ToKa q = It




322

YcnoBus CyHni€CTBOBaHUA JJICKTPUIECKOI0O TOKa.
Hanpsxenne U n DJIC E

323

U

R

3akoH Oma [u1s1 y4acTKa Leu: I=

324

BHCKTPH'{CCKOC COINMPpOTHUBJICHHUE. 3aBHCHMOCTh COIIPOTUBIICHHUSA OJHOPOJIHOIO
INpOoBOJAHHKa OT €ro JJHHbBI MW  CCHUCHHA. VnensHoe COIIPOTHBIJICHHE

[

S

gemectea. K =P

3:2:5

CTOPOHHHX CHII

q

Hcrounuku Toka. DJIC ucTouyHnKa TOKa: E=

BHyTpCHHCC COMNpPOTHBJIICHHUE HCTOYHHKA TOKa

3.2.6

3akoH Oma i1 MOJIHOM (3aMKHYTOH) DJIEKTPHYECKOM E.r
3

E sl
R+r

i
l
>

nenu: E = IR + Ir, otkyna I=

32.7

I]apannenbﬂoe COCITMHCHUE NTPOBOTHHKOB!

1 F 1

l=[|+12+---, UI=U2=.._, R—=_+R_+....

napaui 1 2

HOCHCJIOBaTeJIbHOC COCANHCHUEC [TPOBOTHHKOB!

U=U+U+.,.i=h=..,Ruwa=Ri+Ra+...

328

PaGora anextpudeckoro Toka: A = [Ut.

3akon Jlxoyns — Jlenna: Q = I’Rt.

2

> U
Ha peaucrope R: Q=A=1"Rt =1Ut = 7[

3:2:9

A4

At Ar—0

=IU

MOIIIHOCT]) DJICKTPHUYCCKOIo TOKa: P

(]

U

2
TenmoBast MOIIHOCTB, BhIIE/IsSIEMas Ha pe3ucTope: P = 1 R — IU :

s CT. CHII —
MonHoCcTh HCTOYHHKA TOKA: PE a5 = EI

At Ar—0




3.2.10

CBoboaHble  HOCHTENM  JJGKTPHYECKMX  3apsgoB B NPOBOJAHHKAX.
MexaHn3MBl TIPOBOJMMOCTH TBEP/ABIX METAlIOB, pPAacTBOPOB M paclijlaBOB
2JIEKTPOJIUTOB, ra3oB. [lomynporoguuku. [lonynpoBogHHKOBEII 11O

33 MAI'HUTHOE IIOJIE

331 Mexannueckoe B3aumMojeiicTBue MarHuToB. MaruutHoe mone. BekTop
MarHHTHOH HHYKIUH. [Ipunuun CYNEepIO3UIHH MarHUTHBIX
MoJicH: B= BI +BZ o s
JIuHuM MHAYKUMH MarHUTHOro nojs. KapTuHa aMHMIT MHIYKIMH MarHUTHOIO
TOJIs TIOJIOCOBOT'O M ITOAKOBOOOPA3HOro MOCTOSHHBIX MAarHHTOB

332 OnbiT Dpcrena. MaruutHoe mnosie mpoBogHHKa ¢ TokoM. Kapruna muHMI
MHIYKIMH MarHUTHOTO IOJI JUIMHHOTO TPSIMOTO MPOBOJAHHMKA M 3aMKHYTOTIO
KOJIbLIEBOT'O MPOBOIHUKA, KATYIIKH C TOKOM

3.3.3 |Cuna Amnepa, ee HanpaBJCHHE H BEJIMYHHA:
F, = IBl sina ze O _ yroa MekJy HampaBlICHHEM [POBOJAHHKA
u BekTopoM B

334 F,,, =|qlvBsina a
Cuna Jlopenua, ee HanpaBienue u Bemmuaunna: {'op = |4 ,rae % —yron
Mexay Bektopami U n B . JIBuKeHue 3apsiKeHHO HacTHIBI B OJHOPOIHOM
MarHHTHOM I0J1€

34 DJIEKTPOMATIHUTHAS UHAVKIUA
34.1 IToTox BekTOpa MarHUTHOH HHAYKLUH: 7 t / B
a

®=B,S=BScosa @g

34.2 SIBnenune snexTpoMarHuTHOH HHAYKIMK. DJ(C uHayKumn

343 3aKoH 21eKTpoMarHuTHoI HHAyKiuu Qapajes:

AD i
Byt =
At Ar—0

344 DJIC HHAYKIHH B IPSMOM TIPOBOIHHKE B

JUTHHOI1 |, IBIXKYyIIIeMcst co ckopocThio U ——‘7

(U Ld ) B O/IHOPOJTHOM MarHUTHOM IoJie B:

==

|E1| = Blvcosa ,rae & — yron mexy Bektopom B u Hopmansio 1 k

n
IIOCKOCTH, B KOTOPOIi Jiekat BekTopsl [ 1 O:eem!l LBudlB,




10 |E|=Blv

345

[TpaBuso Jlenna

34.6

WUHayKTHBHOCTB: L=— .um O = LI

I/

B
At

Ar—0

Camonnaykuus. J{C caMOMHAYKIIHH: E.w' =-L

34.7

e
3Heprm1 MAardHMTHOrIO ITOJIS KaTYIIKH € TOKOM: WL i ——

2

35

DJIEKTPOMAT'HUTHBIE KOJIEBAHUS Y BOJIHbI

3:35.1

KonebatenbHslit koHTYp. CBOOOAHBIE 2JIEKTPOMAarHUTHEIE
KoreOaHus B HeaIbHOM KoJieDaTeIbHOM KOHTYpe:

q(1)= g, sin(or+9,)
1([) =q" =O)qrm“ COS(G)[+(p0) = ]mucos(mt_{_(po)

T i D= =
®opmyna Tomcona: I’ =27+ LC | otkyna T \/E

CBs3b aMILIMTY/ZIbl  3apsia KOH/JCHCaTopa C amnmny.uoﬁ CHJIbI TOKa
Inpu CBOGO}IHBIX DJICKTPOMArHUTHBIX KoJieOaHUsX B HacajJibHOM KoJiebaTe IbHOM

max

KOHTYpE: Gmax =

3:5:2

3akoH COXpaHCHHSA DHCPIrUH B HACAJIbHOM KojebaTesHOM KOHTYp¢€:

G- IF U, JF
+ = = =const .
2 2 2 2

353

BblHY)KIleHHBIC JJICKTPOMAarHuTHBIC kolsebanus. Pezonanc

354

[Tepemennsblii Tok. IlpomsBoncrtBo, mepenaya M moTpebieHHE IIEKTPUYECKO
JHEPrHH

3595

CBoiicTBa DJICKTPOMAarHuTHbBIX  BOJIH. Bzaumnuas OpHEHTalHsi BCKTOPOB

B 2JIeKTPOMAarHuTHOI BonHe B Bakyyme: £ | B 1 ¢

3.5.6

Illkana »IEKTPOMArHUTHBIX BOJNH. [lpUMeHeHHE JIIEKTPOMATHHTHBIX BOJH
B TEXHHUKE U OBITY




3.6

OIITHKA

3.6.1

[IpsimonuHeliHOe pacnpocTpaHeHHE CBeTa B OJHOpOAHOH cpede. TodeuHblit
ucroyHuk. JIyd cBera

3.6.2

3akonbl oTpaxenus cera. & = p
alp

363

ITocTpoenne nzobpaxkeHuii B INIOCKOM 3epKalie

3.64

3aKOHBI NpeIOMJICHHS CBCTA. !

[Ipenomnenue ceera: /4,811 0= 1, sinf3
AOCOMIOTHBIH NOKa3aTesb MPEIOMICHHS:
c

OTHOCHTEIbHBIN MOKa3aTelb PEIOMIICHHS: o

Xo mydeii B mpHu3Me.
CooTHomleHHe 4acTOT M COOTHOIIEHHE [UIMH BOJIH IpH  Nepexoje
MOHOXPOMATHYECKOT0 CBeTa Yepe3 rpaHHIly pa3jiesa JAByX ONTHYECKHX Cpe.:

vV, =V, mA =nl,

3.6.5

ITonHoe BHyTpEeHHEE OTpaKeHHE.
IlpenenbHel  yron mNOJHOTO BHYTPEHHEIrO ny,<ny n,
OTpa)KCHHUS:

SNt ==
up

3.6.6

C06upaloume " pacCCUBAIOIIHE JIMH3BI. Toukas nuH3a. (DOKyCHOC paccTossHuEe

1

U ONTHYECKasi CHJIa TOHKOH JIMH3bI: D = E

3.6.7

- ~
dopmyia TOHKO#H JINH3bI: d

1+1 1 H

d 5 F AN\ #

VBenudeHue, JaBaeMoe JIMH30i: f

r:._h_zl;ﬂ' v
H d




B ciyuae paccenBatoneii JTHH3LL:

D<O:>F=L<0
D s

_h _|/]

=—=i_<]
H d

3.6.8

Xon sywa, MpoIIEAUIEro JHH3Y IOJ IMPOHU3BOJBHBIM YIJIOM K €€ TIJIaBHOI
ontuyeckoii ocu. IlocTpoeHne wn3z00paxkeHMii TOYKM M OTpe3Ka MPSAMOMH
B COOMpAIOIMX U pacceMBaIOIIMX JIMH3aX M HX CHCTEMax

3.6.9

(I)OToarmapaT KaK ONTHYECKUM l'lpH60p. ['na3 kak onTH4deckas cuctema

3.6.10

Unrtepdepenunss cBera. KorepeHTHble wHCTOYHHKH. YcCaoBHS HabmoIeHUs
MaKCHMYMOB H MUHUMYMOB B HHTep()epeHIIHOHHOI KapTHHE OT ABYX CHH(a3HBIX
KOTepeHTHBIX HCTOYHHKOB!

MaKCHMYMBI — A=2m 5 ,m=0,+/-1,+/-2,+/-3, ..,

A
MHHHMYMbI — A= (2m 53 1)5 ,m=0,+/-1,+/-2,+/-3, ...

3.6.11

Judpakuns ceera. /ludpaxunonnas pemrerka. YciaoBue HaOI0AeHHS TJIaBHBIX
MaKCHMYMOB IIpH HOPMaJbHOM MaJleHHH MOHOXPOMAaTHYECKOIrO CBeTa C JITHHOH

BOJIHBI )\- Ha peHICTKY € NEpHOAOM d:

dsinQ, =mA m=0, +/-1,+-2,+-3, ...

3.6.12

Jucnepcus csera

KBAHTOBAS ®U3UKA

4.1

KOPITY CKVYJISIPHO-BOJIHOBOI JIY AJIU3M

4.1.1

I'mnoresa M. [Tnanka o keautax. Gopmyna [lianka: E = hv

he
®otousl. DHeprus GpoToHa: E=hv= ey =Pc,

IR

Umnynse horona: P = — =
Jmey ¢ ¢ Xk

4.13

®dotoaddext. Onbiter A.I'. Ctonerosa. 3akons! potodddexra

4.14

YpaBHeHue DiiHmTeitHa s potodddekTa:

Etbomua e Asuxo,qa + Emm maxs




43

he he mu’
riue E ToHa — hv = T, Auhlxu,‘m - hvn‘p - s Exmumax = Tm = eUm“
Kp
4.1.5 JlaBnenue cBera. /lapneHne cBeTa Ha MOJHOCTBIO OTPAXKAIONIYIO MOBEPXHOCTh U
Ha MOJHOCTBIO MOTIONIAIOIIYIO IOBEPXHOCTh
42 OU3HUKA ATOMA
4.2.1 [InanetapHas Mozenb aToMa
422 IMocrynater bopa. Mzny4enne uw nornomienne (GpoOTOHOB NMPH IMEpPEXOAE aToMa
C OJIHOTO YPOBHS DHEprHH Ha APYToii:
he
th” = )l.. = “E’YJ: _‘E;n
mn
423 JluneliyaTEIC CIEKTPHL
CreKTp ypoBHEH dHepriuH aToMa BOJAopo/ia:
-13,6 5B
Eﬂ =729n= l'! 2‘] 3! -
n
OU3UKA ATOMHOIO SA/IPA
43.1 Hyxknonnas mozens sapa ['elizen6epra — Banenko. 3apsa sapa. MaccoBoe uncio
sapa. U3otonsl
432 PagnoakTHBHOCTS.
A A4 4
Anbda-pacnan: z X =5, Y+ He,
bera-pacna.
= A A 0 ~
DeKTPOHHBII B-pacnan . 0 G Tl g
A A 0~
[To3uTpoHHBII B-pacnan . s Xz Y+ 8+V,
['amma-u3yueHue
433 _&
na: — o X
3aKoH paAHOaKTHBHOIO pacnaja: N ([) =N G 2. I,
-
ITycts m — Macca paiHoakTHBHOTO BemecTBa. Toraa ([) =m, X T
434 |Snepusie peakuun. [leneHue u CHHTE3 siep




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIbBI 1JIS1 YYHEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuii H.H.; nox
penakuwmeit [lapdenteeBoit H.A. AkinonepHoe obmecTBo «M3aaTeascTBo
«IIpocBenieHue»

» ®usuka. 11 knacc. Msxumes I'.4., byxosues b.b., Hapyrun B.M.; non

penakiueit [lappentreBoit H.A. Axumoneproe oo6mecTBo «3maTenscTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

1) Coopnuk 3anay no gusukel0-11 kmaccel. bazossiii yposens / [Tapdentoena
H. A.

2) ®usuka. Paboune mporpammel. [IpenmerHas muHus yaeOHUKOB
"Knaccuuecknii kypc". 10-11 xmaccer / lllatanuna A. B.

3) Terpaaw mist maboparopHbIX padoT no ¢usuke, 10, 11 k. / [Taphentrena

H.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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