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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1no ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHUM K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOUM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MmporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpenojiaBaHusl ydyeOHoro mnpeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHu3aUAX Poccuiickoit Oenepanuu, peaTn3yIOIMX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Copmepxanue mporpamMmbl 10 (U3MKE HaNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHnH Ux (Pu3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM IpeaMeTramMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LM M3Y4YEHHs] (U3UKHU HA YPOBHE CPEIHEro OOIIEero
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3UKU: JTUUHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIBTATHI IO roj1aM 00yUEHUS;

e cojepkaHue yueOHoro nmpenamera « Ou3nkay 1o rojaM oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOHIMX 3aKOHAX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoapHBIN Kype GU3HKK — cHCTEeMOOOpa3yomui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE IIPOIIECCOB U SIBJIICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeneNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHaJIOB C 3aJlaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yuenne (u3nKkd BHOCUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa OOydarommxcs, B (popMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpemaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuai U3 BCeX Pa3fesioB (DU3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B COOTBETCTBMUM C HEW MaTepuanl Kypca (QU3HKU
oObeMHEH BOKPYr (Qu3nueckux Teopuid. Benymmm B Kypce SBISIETCS
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ©Gusukm mpeamonaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEpKaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEeMEHTaMH Kypca (U3UMKU Ha YpOBHE CpPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHUCTEeMHO-AESTENbHOCTHBIN TOJX0JI B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YyYaroluXcsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJB30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
MpaKkTUYECKUX padoT. BhijeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30oBaTeNbLHOTO TIPOIlecca HUCXOJsd U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm sToM  obOecrmieumBaeTcsl  OBJIAJICHUE
OoOyYaromMuMHUCI YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYUH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1ad MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aIaHHOM (PU3UYECKOUM MOJIEIIBIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jenia Kypca, TaKk M MHTETPHUPYs 3HAHUS U3
pa3HbIX pa3naesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTUKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKN HAa YPOBHE CpeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCsl B YCIOBUSX
IpeIMETHOro KaOuHeTa (M3MKM WIM B YCJIOBHUSX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIrO LUKiIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OO0OpYMOBAaHWE I BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yY4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHUYECKUX MPAKTUYECKUX pPadOT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0O€CIedrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTuyeckue KOMILIEKTHI
1a00paTopHOTO O00OpPYAOBAaHUS JOJDKHBI OBITh HOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M IMQPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMU LEJIIMHU U3y4YEHUSI PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opMupoBaHue HHTEpeca M CTpEMJIEHUS OOyYarOUIMXCS K HAYYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCJIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMS KaK pe3yibTaTa HW3y4YeHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMmupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJIb30BAHHEM
bu3MYECKUX 3HAHUI U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU IS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTrmxeHne 3TUX lenei oOecreynBaeTCsl pelIeHneM CIEIyIoMMUX 3a7ad B

nporuecce U3ydeHus Kypca GU3NKN Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



npuoOpeTeHne  CHUCTeMBbl  3HAaHUKM 00  o0mux  (U3HUECKHX
3aKOHOMEPHOCTIX, 3aKOHaXx, TEOPHSIX, BKJIFOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpoBaHHE YMEHUN MPUMEHSTh TEOPETHYECKUE 3HAHUS A
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

OCBOCHHME CIOCOOOB pEIICHUS Ppa3IMYHBIX 3a/lad C SIBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKo MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;
NOHMMaHHE (U3NYECKUX OCHOB M MPHUHIIUIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUSA HA OKPYKAIOLIYIO
cpeny;

OBJIAJICHUE METOJIaMH CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTauuud HUHPOpMALHH,
ONPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JJaHHE YCIOBUW I PAa3BUTHSI YMEHUU NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HeJEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE TMepeyeHb JTabopaTOPHBIX U
MPAKTUYECKUX paldOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCs.

COAEPXAHUE OBYUYEHUA

10 KVIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 MO3HAHUA
®uszuka — Hayka o mpupojae. HayuHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO

Mupa.

Ponp okcnmepumeHTa W TEOpMM B IPOLIECCE TIO3HAHMS MPUPOIBI.

DKCnepuMeHT B PUBHKE.

MonenupoBanue (HU3NYECKUX SBICHUA W TIpolieccoB. HaydHbie TUIOTE3HI.
duznyueckre 3aKOHBI U TEOpUH. ['paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
ITpuHIMIT COOTBETCTBUS.

Ponb u Mecto QUMK B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKON NEATEIBHOCTH JIFOACH.
Jlemoncmpayuu



AHanoroBsle U LHUQPPOBbIE HU3MEPUTENIbHbIE MNPHOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcu€ra. Tpaekropus.

[lepemernienne, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MAaTE€pUaJbHOW TOYKH, MX MPOEKIMU HAa OCU CHUCTEMBI KOOpPIWHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHEWHOE JBIKeHUE. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [EPEMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoHOE TIasieHre. Y CKOpEHHE CBOOOIHOTO MaiCHUSI.

KpuBoimHeniHoe  nBMKEHWE. J[BMKEHHWE  MaTepuasbHOM  TOYKHA 11O
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEUHAS
ckopocth. [lepuon u wactora oOparnieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBI>KCHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Te B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnrogenue aBukeHUs Tena, OpOIIEHHOIO MOJ YIJOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne ycKopeHHsi CBOOOTHOTO MaICHUSI.

HamnpapieHue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yueHne HEpPaBHOMEPHOTO JABUXKEHUS C IETbIO ONpEeICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHre COOTHOILIEHUS MEXKAY NYTSIMHU, MNPONACHHBIMU TEIOM 3a
MocJe0BaTeIbHbIE paBHbIE MPOMEXKYTKU BPEMEHH TMPU PaBHOYCKOPEHHOM
JIBI)KCHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yyenune nBuKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmumnesa. Ilepeeii  3akoH  HeroToHa.
NHepunaibHbIE CUCTEMBI OTCUETA.



Macca tena. Cuna. [Ipuniun cynepno3uuuu cuil. Bropoii 3akon HbroToHa
JUISl MaTepUAIIbHOM TOYKHU. TpeTuii 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cunma Tsoxectu. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CkoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tperne. Cuia TpeHHs CKOJBKEHUS U Cuiia TpeHus nokos. Koadduiment tpenus.
Cuita conpOTUBIIEHUS MPU IBUKEHUU TEJIA B AKUJKOCTH WIIH Tase.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT cuJIbl OTHOCUTEIBHO OCH BpamieHus. llnedo cumnbl. VYcnoBud
paBHOBECUSA TBEPAOIO TEIA.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHHWE: MOALIUITHUKHY,
JIBH>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

VYcioBusl paBHOBECHUS TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuyenue aBmKeHUs: OpyckKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTHA CHUJT YIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pa3siie, oT ux JaedopMarnuu.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKkoHbl COXPAHEHUA 8 MEXAHUKE

Nmiynbc MarepuaibHOM TOUYKHM (Te€na), CHUCTEMbl MaTEpPHAbHBIX TOYEK.
NMnynbec cuiibl U1 U3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cribl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MarepuaibHOW TOUKU. Teopema 00 H3MEHEHHH
KUHETUYECKON SHEPTHM.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs yIIpyro
nedbopmupoBaHHor  mpyxuHbl.  [loTeHIManpHas  SHEprus Tela  BOJIU3U
MTOBEPXHOCTH 3€MJIH.



[loTreHmuanpHBlE W HENOTSHIIUANbHBIC  CHIJIBL CBsizb  pabOTHI
HEMOTEHIMAIBHBIX CUJI C M3MEHEHHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIAOMET, KOMEp,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHHUS UMITYJIbCA.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMATBHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne CBs3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW IHEPTHUH
TeJia Ha MIPUMEPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aMMOJICHCTBUSA YacTHUI[ BellecTBa. Moneinu CTpOCHHUS TIa30B, XKUIAKOCTEU U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnel. Macca u
pa3mepsl MoJiekyl. KonnuecTBo BemecTBa. [locTosinHass ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUH HAeabHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvacTtul rasza. lllkanma
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAlOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OnbIThl 10 U PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO ABUKEHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, WILTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHogbt mepmoOuUHAMUKU

TepMmoauHamMuueckass cucremMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KomnuectBo TemnoTsl u pabora. BHyTpeHHss
SHEpPrusl  OAHOATOMHOTO  HWJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonatue 00 agmabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatmMocTh po1iecCoOB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHus SHEpPruM B TEIJIOBbIX MaimnHax. KodpuiuMeHT mosie3Horo
nericTBus TeruioBod mamuHbl. [{ukn KapHo um ero ko3pduumeHT MoIe3HOro
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpPEHHEH HSHEpruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUAECOAEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.

OnpiT MO anuabaTHOMY paCIIUPEHHIO0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOHHBI, JBUTATENIS BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoovl



[TapooGpazoBanue u koHmeHcamnus. Mcmapenue u kuneHue. AOCONIOTHAS |
OTHOCUTEIIbHAsA BJIAXHOCTh BO3ayxa. HaceimeHHsli map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATICHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiiel. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeTbHasl TerioTa miaBieHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU IOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAapOB.

Kunenuve npv MoHWKEHHOM JTaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHrne OTHOCUTENbHOM BIIa)KHOCTH BO3AYXa.

Pa3znen 4. JiaekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OnexTpuzanmst Tesl. OJIEKTpUYECKWil 3apsan. JlBa BHIOA SIEKTPUYECKHUX
3apsAa0B. IIpOBOOHUKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJIEKTPUYECKUM 3apsia.
Onextpudeckoe mnose. Hampsoxk€HHOCTh 3nekTpuyeckoro mnois. IIpuHiun
CYNEPHO3ULIUNA DIIEKTPUYECKUX ITosier. JIMHUM HaANpsIKEHHOCTH JIEKTPUYECKOTO
TOJISL.

Pabora cun  anekrpocratudeckoro  mosiss.  I[lorenuuman.  Pa3HocThb
MOTEHUHUAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
Juanexrprudyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOIL,
AIIEKTPOMETP, DdJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE O3JIEKTPOIPUOOpPOB,
KOHJICHCATOp, KONMPOBAJIbHBIN aINNapar, CTPyHHbINA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

B3aumopenicTBre HaIEKTPU30BaHHBIX TE.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.



[IpOBOIHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

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

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 3IeKTpOEMKOCTH KOHJIEHCATOPa.

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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIICHUE. YIENbHOE COINPOTHUBIICHHE BEIIECTBA.
[TocnenoBaTenpHOE, MApALIEIbHOE, CMEIIAHHOE COCIUHEHUE IIPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

OJIEKTPOJBUKYILAsl CUJa U BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma /i1 OJTHOM (3aMKHYTOM) 3JieKTpudeckoi 1enu. Kopotkoe 3aMbikaHueE.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHUN TOK B BaKkyyMme. CBOMCTBA IJEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJIynnpoBoHUKOB. CBocTBa p—n-niepexoia. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKUuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUYECKHI TOK B ra3zax. CaMOCTOATEIbHBIA W HECAMOCTOSITEIbHBIN
pazpsaa. Monunus. [Lna3zma.

TexHndeckue YCTpOWCTBA W IPAKTUYECKOE TMPUMEHEHHUE: aMIIEpMETD,
BOJBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIEe MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIN JAUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN JAHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3Mepenue Cuiibl TOKa U HANPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MHPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS U MaTepuana.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue >IEeKTpOABWKYIIEW cuiibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.



[IpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoi paspsa M NPOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydyeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue snexktpoiausa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢gusuku 0a3oBoro ypoBHs B 10 kijacce OoCyIIECTBIISIETCS C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnule nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAy4HbId (akT, runores3a, Qunmyeckas BeJIMUYMHA, 3aKOH,
TeopHsl, HAOMIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIMS,
napabona, runep0oiia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMIKEHHUE B XKUBOU mpupoje, auddysus, ocMmoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, B3JIEKTPOJMTHYECKAS UCCOLMAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs: B TEXHUKE, MOJIIMITHUKKA, HCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE€), JIBHUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOW XOJOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTpYHHBIH PUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuoopkl,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajbBaHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaMHUKAa
Tema 3. Macnummnoe noe. I1eKmpoMazHUMHAA UHOYKYUA



[locTossHHBIE ~ MarHuTHl.  B3anmMmonmencTBHEe  TOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mnone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMn cyneprno3unuun
MAarHATHBIX MOJICH. JINHMM MarHUTHOM WHAYKUMH. KapThHAa JUHWKA MarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHMH
MAarHATHOTO TOJI JUIMHHOTO IPSMOIO NPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJIHUKA, KAaTyIIKH ¢ TOKOM. OnbIT Opcrena. Bzanmoaelictere NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOZyJIb U HalIPABJICHUE.

Cuna Jlopenua, e€ Monynb ¥ HanpasleHKE. /[BHKeHNE 3apsHKEHHON YaCTHUIIB
B OJIHOPOJHOM MarHuTHoM mose. Pabota cuiel Jlopenna.

SIBeHne ANEKTpOMArHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKOUU. OJEKTPOABMXKYLIAsd CUJa HMHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykuuu Papanes.

BuxpeBoe »neKTpUYecKoe moyie. DJEKTPOABWKYIIAs Cula WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIIGHME CAaMOMHIYKLUWHU. OJEKTPOABIXKyLIas cuja
CaMOUHYKLIMH.

OHEPrust MAarHUTHOTO ITOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHE: IIOCTOSHHBIC
MAarHuThl, DJJEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX
4aCTHUL, MHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHAM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[eiictBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBieHME CAaMOMHIYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomoi

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccnenoBanne neMCTBUASI NOCTOSTHHOTO MarHUTa Ha PaAMKy C TOKOM.



HCCJ’IGI{OB&HI/IC SABJICHUSA BHCKTpOMaFHI/ITHOﬁ NMHAYKIUH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
["apmonnueckue xonebanus. Ilepuoxa, wacrota, amrmumryaa u (aza KojleOaHU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuil. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCATBHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTMS MEXAY MEXaHWYECKUMU U
AIIEKTPOMAarHUTHBIMU KoneOanusimu. Dopmyrna TomcoHa. 3akOoH COXpaHEHUS
HHEPTUU B UJI€ATBHOM KO0JIeOaTEIbHOM KOHTYDE.

[TpencraBieHue o 3aTyxaroUMx KojeOaHUsAX. BrIHYX€HHbIE MEXaHUUECKUE
KojeOanus. Pezonanc. BeIHYKIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennpii TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE FIIEKTPUUECKON
HHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kymbrypa
MCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHUYeCcKHe YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: DIICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOoIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIN WIIH
MaTEeMaTUYECKU MASITHUK).

Hab6nrogenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHY X ICHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3oHaHCc mnpu MOCIENOBAaTEIbHOM COEIMHEHHWH PE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJeOaHHU rpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl rpy3a.

HccnenoBanre MEpEMEHHOTO0 TOKa B LENM U3 IOCJEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBLE GOJIHbL



MexaHudeckue BOJIHBI, yclioBUsA pacnpoctpaneHus. Ilepumoa. CkopocTtb
pacrpocTpaHeHuss M JUIMHA BOJHBL. IlomepedHble W TPOMOJIBHBIE  BOJHBI.
NuTepdepentus u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIIOMIICHUE, MOJApu3anus, Tudpaxkius,
unTepdepenius. CKopocTb dJEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE INPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teedon, CBYU-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPaHEHUE MONIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus U NpeIoMICHHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenue narepdepeHunu u auppakuuy MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJIeOaHUM.

HccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
IpesioMJIeHUE, MoJspu3auus, udpakuus, MHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. ToyedHbId HICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yros IOJIHOIO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus cBera. CnoxHblil coctaB Oenoro cseta. Ler.

ColOuparomue U pacceuBaroiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTosiHME W ONTHYECKash Ccujia TOHKOW JuH3bL. [locTpoenue u3oOpaxeHuilt B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeIUYEHUE,
JlaBaeMo¢€ JIMH30MU.

IIpenensl MPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.



BonnoBass ontumka. Muatepdepenmus cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHUHHMYMOB B UWHTEpPhEpPEHIIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxius cBera. JudpaknuoHHas pemérka. YCIoOBUE HaOIIOICHUS
INIABHBIX ~MAaKCUMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOWCTBAa M NPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPaACIpPOCTPAHEHUE, OTPAKEHHE M IIPEIOMJIEHUE CBETA.
OnTuyeckue mpruodopBkl.

[TonHOE BHYyTpEeHHEE OTpakeHue. Moenb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JTMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

Hab6monenue nudpakxium ceera.

Habmronenue nucnepcuu cBera.

[TonydyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydyenue ciexTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKY.

HabGmronenue nonsipusanuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue nokazaress npesioMJICHUs CTEKIIa.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3zgea 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCHUTEIBLHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, MPUHIIUI OTHOCUTEIBHOCTH DUHIIITEHHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAIICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ PHEPrUel U UMITYJIbCOM PENSITUBUCTCKONW YACTHUIIBI. DHEPIHUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. Inemenmot K6anmoeoi ONMUKU



®otonbl. opmymna [Inanka cBa3u 3HEprUn (POTOHA C €r0 YACTOTON. DHEPrHs
U UMIYJbC POTOHA.

Otkpeitre u uccienoBanue Gorordpdexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dboTorpdexra. YpaBuenue DuHmTeitHa st dhoTodadpdexra. «KpacHas rpaHunar»

dbotoaddexra.

JlaBrienne cBeta. OnbiThl I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE IPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®oTo3h(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO (PoTOIPdEKTA.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
[ImanerapHas mogmens aroma. lloctynmater bopa. U3nydenue u mormomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI DHEPrHMM Ha Jpyroil. Buiel
crekTpoB. CIIEKTp YPOBHEW HEPTrUU aTOMa BOJOPO/IA.

BosHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIn3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHndeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Hab6nrogenue 1MHeHyaToro CnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIIUE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
Biusinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonuas monens siapa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.



Anbda-pacniaz. ONEKTpPOHHBIM M TO3UTPOHHBIN Oera-pacnaa. [‘amma-
U3TydeHHe. 3aKOH PaIMOAKTUBHOIO pacnaja.

OHeprus CBA3M HYKJIOHOB B siipe. Saepubie cuibl. JledekT Macco sapa.

SAnepHble peakuuu. JleneHue u CUHTES saep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. JKOJOTMYECKHUE aCTIEKThI AIE€PHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbL. OTKPBITHE MO3UTPOHA.

MeTobl HaOJIFOIEHUS U PErMCTPAIK 3JIEMEHTAPHBIX YAaCTHULL.

dyHaameHTanpHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETp, KaMepa
Bunbcona, siaepHsblif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CuéTYrK MOHU3UPYIOIINX YaCTHULL.

Yuenuueckuii skcnepumenm, nabopamopusie pabomoi

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiemMeHTBI ACTPOHOMHUY M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHH.

Bupa 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3L.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTpaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM NOCJIENOBATEIBLHOCTA. BHYTpEeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE31. DTambl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbel. UEpHBIE BIPHI B Sapax
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonsiioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HabGnronenus: HeBOOPYKEHHBIM TJIa30M C MCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JJIs1 OTIpe/IeNIeHUsI TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JlaTy: OCHOBHBIE CO3Be311si CEeBEPHOIro MOIYIIAPUS U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.



Oo6o0maroniee NOBTOpeHue

Ponp ¢u3uku u acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTUYECKOM,
COLIMAJILHON M ATHMYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (PU3UKH
1 aCTPOHOMHUHU B COBPEMEHHON HayYHOH KapTHHE MHPA, POJb PU3NUECKON TEOpUHU
B (OopMHUpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTHHE MHpPa, MECTO
bu3YeCcKOl KapTHUHBI MHpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca usuku 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBISCTCS C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
Ounonoruy, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAy4YHBIM (DaKT, TUIore3a, (u3nyeckas BEIMYMHA, 3aKOH,
TeOopusi, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAHNE, MOJIEb, H3MEPCHHE.

Mamemamuxa: peUIEHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TPU3HAKK TOJ00MS TPEYTrOJbHHUKOB,
ompeieNICHHE TUIOMIAIU TIIOCKUX (GUryp i 00BbEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpPHUPOJE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOM MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpPOGHHE aTOMOB M MOJIEKYJI, KPUCTALIUYECKAS CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa3OBaHUA KPUCTALINYSCKOM PEIIETKHA, CHEKTPaIbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATrHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKA3aHUE 3eMIICTPSCCHHIA.

Texnonocusa: JNWHWUW DJIEKTpOIEpeday, T[EHEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs TI€Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBU-neub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJiIHEeYHas Oarapes.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IMPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO TpenMera «Du3nMKay HAa YPOBHE CPEIHEro OOIIero
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTHh JTOCTHKEHUE CIICTYIOUIUX
JUYHOCTHBIX, METAITPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI



JIn4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOTO Tpenmera «DU3ukay TOJKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA JAEATEILHOCTA B MPOIIECCE peav3alliid OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEILHOU IESITEILHOCTH, B TOM YKCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUITMOHHBIX  OOINEUYETOBEUYECKUX T'YMAaHHCTHUYECKHX U
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPakKIaHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3aliy;

YMEHHE B3aHMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

chOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUICKUX YYEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

4) 3cTeTHYECKOro BOCIIUTAHUA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIIOYAsk 3CTETUKY HAyYHOTO TBOPYECTRA,
NpUCYLIEro (PU3NYECKON HayKe;

S) TPyA0BOr0 BOCIIUTAHUS:

WHTEPEC K Pa3IMdHbIM cdepaMm npodecCHOHANBHONU JESTEIHHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyaymuieit mpodeccun U peam30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIaHBI;

TOTOBHOCTBH ¥ CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA TPOTSHKEHUU BCEH JKU3HH,

6) PK0JIOrHYeCcKOro BOCIIUTAHUS



c(hOPMHUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYPhI, OCO3HAHHE TI00ATBHOTO
XapakTepa SKOJIOTMYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE ICMCTBUI B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YETIOBEUYECTBA,;

pacuIMpeHre OMbITa JIEITeIbHOCTH SKOJOTWYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHWE IIEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpoOIiecce
u3ydeHus: (QU3NKA ~ OCYIIECTBISATH  MPOCKTHYID H  HCCIEAOBATEIBCKYIO
JEATEIIbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBU:
CaMOCTOSITENFHO ~ (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpPEENATh 1EN JACSITENIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBEISIBIIATH  3aKOHOMEPHOCTH W  TPOTHUBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAaH PEHICHUS MPOOJEMbI ¢ Y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTePUATIBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B IESITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IEJISIM, OIICHUBATh PUCKH TIOCIEACTBUIN JACITCIBHOCTH;
KOOPJIIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSAX  PEabHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIILICHUE TIPU PEIICHNUN KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaeaoBarebCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIIFOUCBBIMH TOHATHAMH M METOJAMH
bu3nuecKoil HayKH;
BJIAJICTh HaBBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B 0051aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY HOUCKY
METOJ/IOB pelIeHUs 3ajiad (U3UUYECKOTO COJCpKaHUs, MPUMCHCHHUIO Pa3IuIHBIX
METO/IOB ITO3HAHHSI,
BJIAJCTh BHIAMH JCATEIBHOCTH II0 IIOJYYCHUIO HOBOTO 3HAHUS, €0
WHTEPIpETAlUd, MPEeoOpPa3oBaHUI0 M TPUMEHEHHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1acTH (DU3UKH;



BBISIBJISITH TMPUYMHHO-CJIEICTBEHHBIE CBS3M M aKTyaJM3UpPOBATH 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThl Ui JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TIOJIYYCHHBIE B XOJE PEIICHHUs 3aJaddl  pe3yJIbTaThl,
KPUTHUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIC 3aJauyd B 00pa3oBaTeIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE TIPU U3YYeHUH (PU3UKH;

JIaBaTh OIIEHKY HOBBIM CUTYallHUsSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (U3MKe B MPAKTUYECKYIO OOJACTh
KU3HECATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33a4H, TOIYCKAIOIINE albTePHATUBHBIC PELICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/IETh HABBIKAMH TMOJIydeHUs MHPOpPMAIUU (PU3UIECKOTO CONEpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH IOWCK, aHaJM3,
CUCTEMATHU3allMI0 U HHTEpPIpeTaluio MHPOPMalUu pa3iNuyHbIX BUAOB U (opM
IpECTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTM B PELIEHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBl, PECYpCcOCOEpEekKEHMs, IMpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPX aHUSA B Pa3IUUHbIX (opMarax c
y4€TOM Ha3zHaueHMsI THPOPMALUHU U LEIEBON ayAUTOPHUHU, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUs U BU3yaTU3allUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYILECTBIIATH OOIIEHNUE HA YpOKaxX (PU3HKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHUTyallUd M cMsr4arb
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

IIOHMMATh U MCIOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboTHI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUH € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;



IIPUHAMATh L€IM  COBMECTHOW  JACATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiarartb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO JIEATEIbHOCTh B 00JAaCTH
(GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JieNaTh OCO3HAHHBIA BBIOOP, ApryMEHTHUpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAHMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
pelieHus;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apryMEHThl APYIMX I[P AaHAINW3E€ pe3yJIbTaTOB
NEesATEeIbHOCTH;

MPUHUMATh ce0sl, MIOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;



NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHUX TIPU aHAIMU3E pPEe3yIbTaTOB
NEeSATEeTbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mpomecce HOCTHKEHHSI THYHOCTHBIX PE3YJIbTAaTOB OCBOCHHSI MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarONIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOIar afo A
c(OPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE YMOIIMOHATHHOE
COCTOSIHHC, BUACTh HAIPABICHUS PA3BUTHS COOCTBEHHOW IMOIMOHAILHOUN ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTh aIalTUPOBATHCA K
HMOIMOHAJILHBIM U3MEHEHUSIM U TPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO EIH U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 IMPHU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTMH, B IPAKTUYECKON EATEIBHOCTH JIIOIEM;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuaibHas TOUYKa, MHEpLHUaIbHas CUCTEMa OTCUYETA, aOCOTIOTHO TBEPOE TENO,
WJICAIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU PelIeHnH (PU3NIECKUX 3a/1a4;

pacno3HaBath (PU3NYECKUE SBJICHHS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KMHETUUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKEHUE, CBOOOJHOE TajeHue TeJ, JBMXKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojeicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKECHHE, CTPOSHUE KUIKOCTEH
U TBEPIBIX TeJ, U3BMEHEHHE 00BhEMA TeJl MPU HarpeBaHUM (OXJIAXKIECHUH ), TEIJIOBOE
paBHOBECHE, HUCTAPEHUE, KOHJCHCAlUs, IJIABJIICHUE, KPUCTAIIM3ALUs, KUIICHHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a IPU €r0 HAarpEBAaHUU B 3aKPBHITOM



COCyJlle, CBSI3b MEXAYy IlapaMeTpaMH COCTOSIHUSI Ta3a B HM30IpOIEccax,
ANEKTpU3alus TeJl, B3aUMOJEHCTBHE 3apsI0B;

OMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpAMHATa, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€JIa, KUHETUYECKasl SHEPrus, MOTCHUHUAIbHAS SHEPIUs, MEXaHHYeCKas
paboTa, MeXaHUYECKass MOIIHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(GU3UYECKUI CMBICT HMCIOJB3YeMbBIX BEIHYMH, WX OO0O3HAYCHHUS W €IUHUIIHI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOUIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJINYNHAMU;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SBIICHUS,
UCTIONIB3Ysl (M3UYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KMHETUYECKasi PHEPrus XaOTUUYECKOTO JBIKCHUSI MOJICKYJ, CpeAHEKBapaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSs JHEprusi, padbora rasa,
KOO PUIIMEHT TMOJEe3HOTO JCUCTBUSL TEIJIOBOTO JIBUTATENsA; MpPH OINUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEeMbIX BEJIMYMH, HX
0003Ha4YeHUsI W E€IUHMIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JITAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
sBJICHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTECHIMAJIOB,;
NPy OINUCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMYMH, MX OOO3HAUYCHMUS] M EJAUHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JAHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMH BEJIMUYUHAMH,

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIOJIb3YsS (PU3NUECKHE
3aKOHBI ¥ IIPUHLHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPaHEHUsSI MEXaHMYECKOW DHEPruM, 3aKOH COXPaHEHUS HUMITYJIbCa,
MPUHLNN CYNEPHO3ULIUA CHJI, HNPUHIUI PABHONPABUS HHEPLHAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHI0 CTPOCHUSI BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOW DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
aOCOJIFOTHOM TemmepaTypoi, MEPBbII 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
AIIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CJIIOBECHYIO
GbOpMYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TMPUHIUIIBI  JEHCTBUS  MallMH, NTPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inuarh YCJIOBHUS WX 0€30MacCHOTO HCIIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUU, MPU 3TOM
dbopmynupoBath TpobiieMy/3amady M THUIOTE3y Yy4eOHOro HKCIEPUMEHTA,



coOuparh yCTaHOBKY M3 MPEIJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OMBIT U
(dbopMynupoBaTh BHIBOBI;

OCYILECTBIATH MPSMbIE U KOCBEHHBIE U3MEPEHUsI PU3NUECKUX BETUYHH, IPU
3TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO HM3MEPEHHUS U MCIIONb30BaTh H3BECTHBIE
METO/Ibl OLIEHKHU MOIPEUIHOCTEN NU3MEPEHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3WYECKUMHU  BEIUYHUHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU STOM KOHCTPYMPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYMH B
BUJI€ Ta0OnMIl U rpauKoOB, AeNaTh BBIBOBI IO PE3YJIbTaTaM HCCIIEAOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOTO TpyJa MpPHU IMPOBEICHUM HCCIIEJOBAaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
00opy10BaHUS;

pemarbh pacu€THbIE 3aJa4d C SBHO 3aJaHHOW (PU3MUECKOH MOJENblo,
UCTIONB3YS (PM3UUECKHUE 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOUMbIC NJIsl € PElIeHHUs, MPOBOJUTH PacuéThl M OICHMBATHh PEaTbHOCTH
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINYNHBI;

pelaTh KaueCTBEHHBIE 3aJaUu: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyecKkue sBICHUS,

UCIOJB30BaTh  MpPU  pPELIEHUH  y4dyeOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJICTABJICHUS YYCOHOW W HAYYHO-TIOMYJISIPHON MHGPOPMAIINH, TTOTYIYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOTydaeMyto HH(POPMAIIUIO;

PUBOJIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOSKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHM U TEXHOJIOTHUH;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIlEHUU ¢ MPUOOpaMU U TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUA B OKPYKAIOIIEH Cpeie;

paboTaThb B TIpymme C BBHIMOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX pOJeil,
IUTAHUPOBAaTh PabOTy TPYNNbl, PalMOHAIBHO pACHpeeisTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIFHOCTh B HECTAHJAPTHBIX CHUTYAIlHMsIX, aJeKBaTHO OIICHHWBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pPacCMaTpUBaeMOn IPOOIIEMBI.

K xonmy oOyudenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:



JEMOHCTPUPOBATh HA MpPUMEpPaxX pojib U MECTO (U3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TNPAKTUYECKOU NEATENBHOCTH JIIOACH, LEIOCTHOCTh M EIUHCTBO
bu3nYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3UYECKUX MOJIEIeH:
TOYEYHBIM IJEKTPUUECKUM 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpU pEelIeHUH (PU3NYECKHUX
3a/1ay4;

pacrno3HaBaTh (pU3MUECKUE SIBJICHUS (IPOILECChl) U OOBIICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUYECKAs] TPOBOJIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHiTOB, JJICKTPOMAarHuTHas WHAYKLHWs, JACUCTBHE MAarHWTHOIO TIOJISI Ha
IPOBOJHUK C TOKOM U JBWXKYLIUHCS 3apsi, 3JEKTPOMarHUTHBIE KOJ€OaHUs U
BOJIHBI, MPSIMOJIMHEMHOE pPACIpPOCTPAHEHUE CBETA, OTPa)XEHUE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alus CBETa, JHUCIEpPCUs CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBETOBOE AaBICHUE, BOSHUKHOBECHUE
JMHEWYAaTOr0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W HMCKYCCTBEHHAas
PaaOaKTUBHOCTB;

OINKCHIBaTh M3YYEHHBbIE CBOICTBa BellecTBa (JIEKTPUUYECKHE, MAarHUTHbIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHBIE SIBJIEHUA (TIPOLECCHI), MCHOJB3YAd (PU3UUYECKUE BEIHYMHBIL:
JIIEKTPUYECKUN 3apsl, CHJIa TOKA, DJIEKTPUYECKOE HAIPSOHKEHUE, JIEKTPUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHLIMAJIOB, AJEKTPOJABIIKYILAs cuia, paboTa TOKa,
WHAYKOUS MarHATHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyeOaTeaTbHOM KOHTYpe, 3apsii M CHJIa TOKa B MHpOLEcce
FAPMOHMUYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsIHHUE U
ONTUYECKasl cuja JMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M €AMHMIIbI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SBICHUA M IIPOLECCHI, HCIIOIb3Ys
buznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypacnaga, SHEPIUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAU€HUs M €AMHMIIBI, yKa3blBaThb (HOpMYIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTMMH BeJIMYHWHAMH,
BBIUUCIIATH 3HAaU€HNE (PU3UUYECKOMN BEINYNHBI;



aHANMM3UPOBATh (PU3MUECKHUE MPOIECCHl U SBICHUS, UCIOJIBb3Yys (HU3NIECKUE
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapajieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaXEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa miia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAacCOBOI0 4ucia, nmocrynarel bopa,
3aKOH PAIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHHUMOCTH;

OMpENIENATh HAMIPABIICHUE BEKTOPA MHIYKIIMK MarHUTHOTO TMOJISI TPOBOHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JlopeHna;

CTPOUTh U OIMCHIBATh H300paXEHHE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHUS U HCIOJIh30BaTh H3BECTHBHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUIA;

UCCJIENIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
NpSAMBIX HM3MEPEHUH: MPU HSTOM KOHCTPYMPOBATHh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII0/1aTh MpaBwiia 0€30MacHOr0 TPyJa MPU MPOBEIECHUU HCCIEIOBAaHUMN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON U TPOEKTHOU
JIEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000py10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3HYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCJIOBHS 3aJ1a4u
BBIOWpATh (PU3UYECKYIO MOJECINb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJMMbIC ISl €€ pEeIIeHUs, MPOBOJIUTh Pacdy€Thl U OLICHUBATH PEaTbHOCTh
MOJIYYE€HHOT0 3HaueHUsI PU3UIECKON BEJIMUUHBI;

pelaTh Ka4eCTBEHHBIEC 3a/1a4l: BHICTPAUBATh JIOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHII C OMOpOM Ha HM3YyYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(bu3UYECKHe IBIICHUS,



UCIIONIb30BAaTh  MpPH  PEIIEHUH  Y4eOHBIX  3a7ad  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUN
U TPEJCTaBJICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOJTYyICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO HCIOIb30BAaHUS B MOBCEIHEBHOM
KU3HH;

IPUBOJUTH IPUMEPHI BKJIAJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPH OOpaleHUH ¢ MPUOOpPaMHU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
NIOBEJICHUS B OKPYKAIOLLEH CpeAE;

paboTarb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLHMAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAlHUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PaCCMaTpUBAaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUA
1.1 ®uzrKa 1 METO/JIbl HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Huranuica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Hroro no pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuotexa [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBBI TEPMOAHHAMHKI 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

@dazoBbIE IEPEXOBI

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




Uroro no pazgeny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
+ reKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 51eKTpUYECKH TOK. TOKH B 12 bub6nuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM un¢poBbie
Ne n/m P Konrpoubnbie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHasI 11 1 3 bubnnoreka [HOK
’ AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
1 MexaHu4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIC 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CIEIIUATBHOM TEOPUHU 4 | bubnnorexa [JOK
) OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToma 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pasznen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHKE 4 Etlf:g;lifjsiggﬁfmcwc
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MTPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBaHusi

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (UMK B
(dhopMUPOBaHHH COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKON JEATEIbHOCTH

JTronen

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS U3YYEHHBIX (PU3UYECKUX MOJIEIICH:
MarepuaibHas TOYKA, WMHEPIHANbHAs CHCTEMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UJICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DJIECKTPUYECKUN 3apsii — MpU PELICHUU

(1)I/I3I/I‘IeCKI/IX 3aJa4

10.3

Pacnio3naBath (u3mueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJEKYJISIPHO-KUHETUYECKON Teopuu
CTPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHMKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBH)KEHHE, CBOOOJHOE MNaJcHUE
TN, JIBUXCHHE I10 OKPY)KHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEIl;
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUU
(oxJakieHnn), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHICHCAIUS,
IJaBJI€HUE, KpUCTAJUIM3alMsl, KHUIIEHHE, BIAXHOCTh BO3]yXa,
MOBBILICHHUE JIaBJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IMapaMeTpaMH COCTOSIHHSI Ta3a B M30Ipoleccax;

QJICKTPpU3aluA TCI, BSQI/IMOI[CI\/JICTBI/IG 3apAaa0B

10.4

10.5

OnucelBaTh MEXaHUYECKOE JIBKEHUE, MCHOJIb3ys (U3HUECKUe
BEJIMYMHBI: KOOpPJMHATA, MYyTh, NEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CWIa, MMIYJbC Tela, KHHETHYECKas DHEpIus,
MOTEHIMaJbHasE JHEpPrHs, MeXaHudeckas pabora, MexaHH4yecKas
MOIIIHOCTb; IIPU OMUCAHUM IPABUILHO TPAKTOBATh (GU3HUUECKUNA CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHHS M EIUHMIIBI, HAXOIUTh
(dopMyIIbl, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIHMUUHY C JIPYTHMMHU

BCINMYNHaMU

OnuceiBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC

SABJICHUA, HCIIOJIB3Yys (1)I/I3I/I‘-ICCKI/IC BCJIMYMWHBI: JaBJICHHUEC Tasa,




10.6

TeMIlepaTypa, CpeqHsAsd KUHETUYeCKas »JHEPrusi XaOoTUYECKOIO
JBIKEHUS MOJIEKYJ, CpPEIHEKBaJIpaTU4Has CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTpPEHHss dHeprus, pabora Tra3a,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOIO JBUIATeNsl; IpHU
ONMCaHUU MIPaBUJILHO TPaKTOBAThH ¢buznueckuit CMBICI
HCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS M €JUHUIbI, HAaXOJIUTh
(opMyJIbl, CBSI3bIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU

BCJIMYHMHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
JNEKTpUYECKUE  SIBICHUS  (TPOLIECChI), HCMONb3ys  (U3HUecKue
BEJIMYMHBI: JIEKTPUYECKUM  3apsf, JNEKTPUYECKOE noJe,
HanpspKEHHOCTh  ITOJIA, IOTEHIMaJl, Pa3HOCTb IOTEHLMAJIOB; IIpU
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYEHHS ¥ EJMHUIBI;, YyKa3blBaThb (HOPMYIIbI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEIUYMHY C JIPYTHMHA

BCIN4YMNHaMUN

10.7

10.8

AQHAIM3UPOBATh (U3MUYECKUE TMPOLECChl W  SIBJICHUS, HCIOJIB3Ys
(bu3MYecKre 3aKOHBI M MPUHITUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akonsl HplOTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPTHH,
3aKOH COXPAHEHHSI UMITYJIbCA, IPUHLIUI CYNEPHO3ULIMU CUJI, TPUHLHUII
paBHONpaBUsl HMHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJISPHO-
KUHETUUYECKYI0 TEOPUIO CTPOECHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETHUYECKOM HDHEPruy TEIIOBOIO JIBUKEHHUSI MOJIEKYN C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMUKH;, 3aKOH
COXpAaHEHUs DJJIEKTPUYECKOro 3apsjaa, 3akoH Kymona; mpu 3TOM
pasnuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YecKOe
BBIpKEHHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH

OOBACHATL OCHOBHBIE MPHUHIIMIBI JEHCTBUS MAIllMH, NPUOOPOB U

TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HMX 0€30IacHOro

HCIIOJIB30BaHHUA B HOBCG}IHCBHOﬁ KU3HU

10.9

10.10

BbINOMHATE SKCIIEPUMEHTHI IO MCCIIEI0BaHUIO0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB € MCMOJB30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUN; NPH
3ToM (GOopMYIHpOBaTh NpodieMy (3alady) MW THIOTE3y Yy4eOHOro
9KCHEpUMEHTa,  CcOOMpaThb  YCTAaHOBKY M3  TPEAJIOKEHHOTO
00opyoBaHusl, MPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOBI

OcymiecTBnATh TpsSMble M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAbHBIA CIIOCOO H3MEpPEHHs U

HCIIOJIB30BaTh U3BECTHBHIC METOIbI OICHKHN HOFpeHIHOCTefl H3MepeHHfI



10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAY (DU3HUECKUMH BEIMYHMHAMU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHMI; IPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCUPOBATh pEe3ylbTaThl IOJIYYEHHOH 3aBUCUMOCTHU
(bu3MYecKUX BEIMYHUH B BUJE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yJibTaTaM HCCIIeA0BAHUS

CobmromaTe mpaBmiia  0€30MacHOrO0  Tpyda TPH  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

10.14

10.15

10.16

Pemate pacuérHple 3a/auu ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIEIBIO,
WCIIONB3Ys (PU3MUECKHE 3aKOHbI W IPHHIMIIBI, Ha OCHOBE aHaIM3a
yCIIOBUSI  3aJaud  BbIOMpATh  (U3UYECKYI0 MOJENb, BBIICTATH
¢du3nyeckre BENMYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
MPOBOJIUTH PACU€Thl U OLEHUBATh PEAIbHOCTh MOJIYYEHHOTO 3HAYEHUS

(bu3nuecKoil BETUYMHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘IGCKI/IG SABJICHUSA

Hcnonp3oBaTe TpH  pemICHHMH YYEOHBIX 3aJad  COBPEMEHHEBIC
WH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPHUPOBaHUS,
UHTEpHpETalMd M MpPeICTaBICHUs y4eOHOM W Hay4yHO-IOIYJIIPHOM
uHpOpMalUY, TOJYYEHHOW M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUUYECKH

aHAIM3UPOBATh MOJy4aeMyr0 HH()OpMaIUIO

[IpuBoAMTH HpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOILIErO

MHpa, B pa3sBUTUC TCXHUKH U TEXHOJIOTHI

10.17

10.18

Hcnonp30BaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B IOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpalleHnH ¢ pudopamMu
U TEXHUYECKUMH YCTPOMCTBAMM, JJsI COXpPAHEHUs 3[0pPOBbS U

cOOJIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJICHHUS B OKpY Katollel cpefie

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLMATBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TPyNNbl, PalUOHAIBHO  paclpeaessaTh
00s13aHHOCTH Y TUIAHUPOBATh JCATEIBHOCTh B HECTAHJIAPTHBIX
CUTyallMsIX, aJleKBaTHO OILIEHMBATh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

IPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIEMBI

11 KIIACC



Kon
NpoBePsSIEMOro
pe3yJbTara

11.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBanusi

JleMOHCTpUpOBaT, Ha TpUMEpax poJib U MecTo (UMK B
(GhopMUpPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B IMPAKTUYECKOU NESATEIbHOCTH

J'IIO,I[CfI, OEJIOCTHOCTh U €AUHCTBO (1)I/ISI/ILIGCKOI71 KapTUHBI MHUpPa

11.2

11.3

11.4

11.5

V4yuTeBaTh T'paHUIIbl IPUMEHCHUS U3YUCHHBIX (bI/ISI/I‘ICCKI/IX MOHGHGﬁ:
TOYCYHBIN SHGKTpI/ILICCKI/Iﬁ 3apsan, aacpHas MOACIb aToMa, HYKJIIOHHAas

MOJIeJIb AaTOMHOTO Sipa MPH peIeHN: (prU3nIecKux 3aaay

Pacnio3naBate (usnueckue siBiaeHUs (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJWHAMUKA W  KBAHTOBOW  (DU3UKH:
ANEKTPUYECKasi TMPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JICUCTBUS  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
JIEKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJII Ha
MPOBOJHUK C TOKOM W JABWKYIIMHUCS 3apsi, DJICKTPOMArHUTHBIC
KoJeOaHUs W BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa,
OTpaXEHHEe,  TpeloMIIeHue,  uHTepdepeHus, Audpakiuus u
MOJISIPU3AlUsl CBETA, JMCIEPCUsT CBETa, (HOTORIEKTPUUYCCKHH IPPEKT
(poroaddekr), cBeToBOE MaBIICHWE, BO3HHUKHOBCHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHass M  HCKYCCTBEHHAS

PaauOaKTUBHOCTD

OnuceiBaTh  W3yueHHBbIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHMTHbIE, ONTHYECKUE, DJIEKTPUUECKYIO0 IMPOBOJAUMOCTb Pa3IUYHbIX
Cpell) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJb3Ys
¢u3nuecKkue BENWYMHBL:  DJJEKTPUYECKUH  3aps], CWila  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  AJIEKTPUYECKOE  CONPOTHUBIIECHUE,
pasHocTh moteHuuanoB, D/IC, paboTa Toka, MHIYKIHMS MarHUTHOTO
nmosig, cuna Awmmnepa, cuia JlopeHna, WHAYKTUBHOCTh KaTyILKH,
SHEPrusl AIEKTPUYECKOTO M MArHUTHOTO TOJIEH, MEepHoj M 4YacToTa
KosebaHui B KosebaTeaIbHOM KOHTYpE, 3apsijl M CHIIa TOKa B Mpoliecce
TapMOHUYECKUX  DJJCKTPOMAarHUTHBIX  KoJieOaHUil, bokycHoe
paccTosiHue U OINTHUYecKas CHJIa JIMH3bI, MPU ONHUCAHUU MPAaBUIBHO
TPaKTOBAaTh (PU3WYECKUII CMBICA HCHOJB3YEMBIX BEJIMYUH, UX
0003HaYeHUsT W EIUHMIbI, YKa3blBaTh (HOPMYIbI, CBA3BIBAIOIINE

JTaHHYIO (PU3HUECKYIO BETMUMHY C JPYTUMHU BeTUYNHAMU

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLECCHI, UCITIOJIb3Ys




(1)I/I3I/I‘-ICCKI/I€ BCJIMYUHBI: CKOPOCTHb BJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI MW YaCTOTa CBCTA, SHCPIrUd W HMITYJIbC q)OTOHa, nepuon
moaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX AACP, IIPH OIIHMCAaHUHU
IIpaBUJIBHO TPAKTOBATbH (bH3H‘I€CKHﬁ CMBICJI HUCIIOJIB3YEMBbIX BCIIMYHH,
nXx 00O03HAYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JAaHHYIO (1)I/ISI/II-I€CKYIO BCJIIMYUHY C APYI'UMU BCIIMYMHAMU, BBIYHUCIIATH

3HAYCHUC (bH?)PI‘IGCKOfI BCJIINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TIPOLECCHl W SBICHHS, HCIIOJIb3YS
¢usnyeckue 3aKOHbl M OpUHOUNBL  3akOH OMa,  3aKOHBbI
MIOCJIEIOBATENbHOIO U MApauIEIbHOIO COECIUHEHUS IPOBOJHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHENHOIO PaclpOCTPAHEHUS! CBETA, 3aKOHbI OTPAaXXCHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHWE  OUHINTEHHA Ui
¢doroapdexra, 3aKOH COXpaHEHUS DSHEPIUH, 3aKOH COXPAHEHUs
UMIyJIbCa, 3AaKOH COXPAaHEHUs DJICKTPUUYECKOTo 3apsja, 3aKOH
COXpPAaHEHUsT  MaccoBOIO  4uCia, MocTynatel  bopa, 3akoH
paZiMOaKTUBHOIO pacraja; MpU 3TOM pPa3IuyaThb CJIOBECHYIO
(OpMyITUPOBKY 3aKOHA, €T0 MaTeMaTUYECKOE BBHIPAKEHUE U YCIOBHS

(rpanuLbl, 00J1aCTH) IPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIrpaBJICHUEC BCKTOpPAa HWHAYKIUMKW MArduTHOI'O II0JIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeniia

11.8

CtpouTh ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBA€MOE€  ILJIOCKUM

3€pKaJIiOM, TOHKOW JIMH301

11.9

BEIMONHATE SKCIEPUMEHTHI 110 UCCIIETOBAHHUIO (PHU3UIECKUX SIBICHUHN U
MIPOIIECCOB C UCHOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; MPH
5ToM (GopMyIHpOBaTh NpodieMy (3a1ady) M THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEJIOKEHHOTO

000py0BaHusl, MPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOBI

11.10

OcyiecTBidTh MpsIMbIE W KOCBEHHBbIE HW3MEPEHMs] (PU3NUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBIA CIOCOO U3MEPEHUS U

HCIIOJIb30BaTh N3BCCTHBIC MCTO/IbI OIICHKHU HOFpCHIHOCTeﬁ H3MepeHHﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYMH C HCHOJIb30BAHUEM
NpSAMBIX ~M3MEPEHHH; NP OTOM KOHCTPYMPOBaTb YCTaHOBKY,
¢bukcupoBaTh pe3yJabTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYMH B BUJIE TaOJIUIl U TpadUKOB, JIe1aTh BBIBOJBI 10 pe3ylbTaTaM

HUCCICIOBaHUA

11.12

Cob6mogate mpaBuia 0e30macHOTO Tpylda IMpU  IPOBEACHUH

HCCIEIOBAaHUI B paMKax yqe6Hor0 9KCIICPUMCHTA, yLICGHO—



HCCHGHOB&TCHBCKOﬁ n HpOGKTHOfI JACATCIBHOCTHU C HUCIIOJIB30BAHHUCM

U3MEPUTENIbHBIX YCTPOICTB U 1a00paTOPHOTO 000pyIOBaHUS

11.13

Pemate pacuérHple 3aa4M € SIBHO 33JaHHOM (DU3MUYECKOW MOJIENbIO,
HCIIOJIb3YA (bmnqecm/le 3aKOHbBI W MNPUHOUIIBI; Ha OCHOBC aHalln3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢u3nyeckue BEITUUUHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ pelleHus,
IIpOBOAUTDH paC‘-IéTBI " OLOCHHUBATH PCAJIBHOCTD MOJIYYCHHOTO 3HAUYCHUA

(hU3HUECKON BETUIMHBI

11.14

11.15

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpanBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIEMIOUYKY PACCYKICHHM C OMOpOil HAa H3y4eHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/I3I/I‘ICCKI/I6 SABJICHUSA

Hcnonp3oBaTe OpU  pelICHMM YY4eOHBIX 3aJad  COBPEMEHHBIE
MHGOPMALIMOHHbIE TEXHOJIOTUM JUIsI TIOMCKA, CTPYKTYpUPOBaHUS,
UHTEpIpeTalMi W NPEACTABICHUS y4yeOHOW U HAY4YHO-IOIYJISIPHOU
nH(pOpPMAINY, TIOTYYCHHOW W3 Pa3UYHBIX UCTOYHUKOB; KPUTHYECKH

AHAJIU3UPOBATDH IMOJIY94aCMYHO HH(bOpMaI_II/IIO

11.16

11.17

OOBSCHATh TPUHIMIBI JACHCTBUS MAIWH, TPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIb30BAaHUS B
OBCEIHEBHOM KU3HU

[IpuBoauTE TpUMEpHl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(M3UKOB B Pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3sBUTUC TCXHUKH U TEXHOJOTHI

11.18

11.19

Hcnonp30BaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpalleHnH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pPOBbS MU

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOT'O ITOBECACHUS B Opr>K8.I-OH.[CI>i cpeae

PaGotars B rpymnme ¢ BBINOJHEHHWEM PA3MYHBIX COIMAIBHBIX pOIEH,
IJIAaHUPOBaTh ~ pabOTy  TPYMIBI,  PAlMOHAILHO  PACHpPEIeNsTh
00S3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHJAPTHBIX
CUTyalUsAX, AaJE€KBAaTHO OLICHUBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB

IPYIIIBI B PELICHUE paccMaTpUBaeMOil MpoOIeMsbl




IHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3naena

Konx nposepsiemoro

3JEMCECHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

1.2

®usuka — Hayka o mnpupoje. Hayunsbie
METOJIbl TO3HAHUSA OKPYXKAIOIIero MHpa.
Ponp 3kcnepumenTa u Teopuu B Ipoliecce
MO3HAHUS  MPHUPOABI.  OKCIEPUMEHT B

¢busnke

MogenupoBanue (U3NYECKUX SBICHUNA |
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
@u3nyecKue 3aKOHbl U TEOpHUH. |'paHuUIbI
NPUMEHUMOCTH  (DU3NYECKUX  3aKOHOB.
[Ipunnun coorsercTBua. Poine m  Mecro
¢u3zukn B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTUYECKON

NESITEILHOCTH JTIOAEH

MEXAHUKA

KNMHEMATHUKA

2.1

2.1.1

2.1.2

Mexanunveckoe JIBUKECHUE.
OTHOCUTENBHOCTD MEXaHUYECKOTO
newkeHus. Cuctema orcuéra. Tpaekropus
[Iepememenue, CKOPOCTH (cpenusis
CKOpOCTb, = MTHOBEHHAasl  CKOPOCTb) H
YCKOpPEHHE  MaTepUajbHOW  TOYKH, UX
MPOEKLIUA HAa OCH CHUCTEMBl KOOpJWHAT.
CnoxeHue mepeMeleHuid U  CII0KEHHE

CKOpOCTEH

2.1.3

PaBrOMepHOE u PaBHOYCKOPEHHOE
NpsIMOJIMHEHOEe  JBWKeHHe.  ['paduku
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOpEeHus, TOyTH W  [epeMelieHus

MaTCpHaHBHOﬁ TOYKHU OT BPpECMCHHA
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2.14

2.1.5

2.1.6

CBoOoaHoe majgeHue. Y CKopeHue

CBOOOIHOTO IMaJCHUSA

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JBVKCHME  MaTE€pUAIbHOM  TOYKH  IIO
OKPY>KHOCTH. YTJIO0Basg CKOPOCTb, JIMHEHHAs
CKOPOCTb. ITepuon U 4acToTa.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHE

TexHnyeckue  yCTpOMCTBa:  CIIMIOMETP,
ABUIKCHUC CHApAAO0B, HCIHBIC U PECMCHHBLIC

nepeaavn

2.1.7

221

222

223

IIpakTuueckue paboTHI. H3mepenne
MIHOBEHHOM  ckopoctd. MccnenoBanue
COOTHOUIEHUS MEXAY MyTsIMU,
MPOMJIEHHBIMH TEJIOM 32 MOCJIEI0BATEIbHBIE
paBHbIE  IPOMEXKYTKM  BpPEMEHHM  IpHU
PaBHOYCKOPEHHOM JABHUKEHUU C HAYAJIbHOMN
CKOpPOCTBbIO, paBHOM Hymwo. HM3yueHue
JBH)KEHUSA IIAapUKAa B BSI3KOM JKHJIKOCTH.
N3yyenune nBuxKeHHs Tena, OPOIICHHOTO

TOPU30HTAIIBHO
JIMHAMUKA

[IpuHnun  otHOocurensHOCTH — [anmnes.
IlepBbit 3akoH Hbrorona. MuepuuanbHbie

CHUCTEMBI OTCUETA

Macca Tena. Cuna. [puHumn

CYNEpIIO3UIUN CUIT

Bropoii 3akon HeroToHA 1511 MaTepranbHON
TOYKM B HMHEPLUAIBHON CHCTEME OTCUETa
(UCO). Tpernit 3axkon HerooToHa Ist

MaTCpHUAJIbHBIX TOUCK

224

3akoH  BcemHupHOro TaroreHus. Cuna
TskecTu. llepBas kocMuueckass CKOpPOCTb.

Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka
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2.2.6

Cuna tpenus. Cyxoe tperue. Cuna TpeHuUs
CKOJBXEHUSI M CHUJla TPEHUS IOKOS.
Koadduruent TPEHUSI. Cuna
COMPOTHUBIICHUS TPU [JIBIDKEHUM TEla B

KHUOKOCTU HUJIM I'a3€

2.2.7

228

HOCTyrIaTeJ'IBHoe u BpamaTciIbHOC

JBMKEHUE a0COIOTHO TBEPOTO Tea
MoMeHT  Cuibl  OTHOCHUTEIBHO  OCH
Bpawenus.  Ilnedo  cunel.  YcmoBus

paBHOBecus TBEpAoro Tena B MCO

229

2.2.10

TexHuueckue yCTpOﬁCTBaZ IIOAIINITHHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTueckue paboTHI. N3yuenne
IBUKEHHsT ~ Opycka 1O  HaKJIOHHOU
IUIOCKOCTH TIOA JCWCTBUEM HECKOJBKUX
cui. MccnenoBaHue 3aBUCUMOCTH — CHII
yIPYTOCTH, BO3HHUKAIOIINX B
nedopMupyeMoil TpyXKHHE U PE3UHOBOM
oOpasiie, OT BETUWYMHBI UX AehopMalluu.
Uccnenosanue yCIOBUIL  paBHOBECHUs

TBEP/IOTO Tella, UMEIOIIETO OCh BPALEHUS

3AKOHBI COXPAHEHUA B MEXAHUKE

NMnynsc MaTepuasbHOM TOYKH, CHCTEMBI

23.1 MaTepuanbHbIX TOuYeK. MMmynabc cuiibl U
W3MEHEHHE UMITyJIbca Tela

539 3akoH coxpaHeHuss umnyiasca B HCO.

o PeakTuBHOE NBUXKEHNE

233 Pabora cubl

234 MOIIHOCTE CHIIBI

535 Kunernueckass 5Hepruss  MarepuagbHON

o TOUKH. Teopema 0 KHHETUUECKOW IHEPTUU
IlorenunanpHas »Heprus. [loTeHuuanpHas

2.3.6 SHEPIUs yIpyro neopMUPOBAHHOM

NPpYKUHBI. IloTenunanbHast SHEpTruda TCJia



BOJIM3U IOBEPXHOCTU 3eMJIIU

HOTCHHI/IaJ'IBHBIe n HCIIOTCHIHAJIBHBIC

cwibl. CBs3b pabOTHl HEMOTCHIIMATBHBIX

2.3.7 CUJI C UBMEHEHUEM MEXaHUYECKOW SHEPruu
CUCTEMBI  TeIl. 3aKoH COXpaHEHHUs
MEXaHUYECKON IHEPrun
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
TexHudeckue  yCTpPOWCTBA:  JIBUJKCHHE
2.39 paker, BOAOMET, Komep, IPYKUHHBIN
MUCTOJIET
[Ipaktuueckue pabotbl. M3ydeHue cBs3u
5310 CKOpOCTEM Tel NpH HEynpyrom yaape.

WccnenoBanue cBsizu pabOThl  CUJIBI €

H3MEHEHHEM MEeXaHMYeCKOM QHCPI'HH TCJa

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.1.1

3.1.2

3.13

OCHOBHBIE  TIOJIO)KEHHUS  MOJICKYJISIPHO-
KHHETUYeCKOW  Teopuu.  bpoyHOBckoe
JBIKEHUE. Huddy3us. Xapakrtep
JIBUKCHHSI ¥ B3aUMOJICHCTBUS  YaCTHUIL
BEIllECTBA

Mopgenu cTpoeHus Tra3oB, XUIKOCTEH U
TBEPABIX Tel U OOBSCHEHUE CBOWCTB
BEILIECTBA HA OCHOBE ITHX MOJIEJICH

Macca wmonekyn. KosnuecTBo BemiecTna.

[TocTostnHas ABoraapo

3.14

3.1.5

TenmoBoe paBHoBecue. Temmeparypa u e€

n3mepenue. [Ilkana temneparyp Lenscus

Monens uneanbHoro raza. OcHOBHOE
ypaBHEHHE  MOJEKYJISIPHO-KMHETHYECKOM

TEOPUU UJICATTBHOTO Ta3a
AOcomtoTHass  TeMmmeparypa Kak — Mepa
CpeaHeld KMHETUYECKON SHEPTUU TEIJIOBOTO

JIBIDKeHMS JacTull raza. Illkana TCMIICPATYP



KennBuna

3.1.7

3.1.8

3.1.9

VpaBuenue Knanelipona — MeHeneena.

3akoH JlanmbToHa

T"azoBEIe 3aKOHEL. N3onporiecchr B
HIeaIbHOM rase C HOCTOSIHHBIM
KOJIMYECTBOM BEILECTBA;: H30TepMa,

n30x0pa, n3obapa

TexHudyeckue  yCTpPOMCTBA:  TEPMOMETP,

OGapometp

3.1.10

IIpaktnueckue pabotsl. M3mMepeHue maccel
BO3/yXa B KJIACCHOU KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEXy
rapamMeTpamMl COCTOSIHUSL  Pa3peKEHHOIO

rasa

3.2

OCHOBbI TEPMOJMMHAMUKH

3.2.1

TepMO,Z[I/IHaMI/I‘IeCKaH CHUCTCMA. BHYTpeHHHH
OHEPIUia TepMOHHHaMH‘IGCKOﬁ CHUCTCEMBI U

CIocoObI €€ H3MEHEHUS

322

323

324

KonuuecTBo TETIOTHI u pabora.
BHyTpeHHsIET ~ 9Heprusi  OJIHOATOMHOTO

NACaJIbHOIO ra3a

Buael Tenmonepenaun: TEMIONPOBOAHOCTD,
KOHBEKLMsA, H3aydyeHHEe. Terno€émMKoCTh
Tena. YAelbHas TEIJIOEMKOCTh BEIIECTBA.
Pacuér KOJINYECTBA TEMJIOTHI npu

TCIionepeaade

[TepBsrit 3aKOH TEPMOJNHAMUKH.
[Ipumenenue IIepBOro 3aKOHa
TEPMOJUHAMUKHI K M30MpolLieccaMm.

I'paduueckas uHTEpIIpeTais paboThI raza

3.25

TeroBble MamuHbl. [IpUHIMIBL IEWCTBUS
TEIJIOBBIX MaIlIHH. [TpeobpazoBanmst
SHEpPruu B TEMJIOBBIX MaIluHax.

Koaddurnment nmonesnoro aeuctBust (maiee




— KIT[I) TermoBoit mamuusbl. [{ukn Kapuo u
ero KIIJI

Bropoit 3aKO0H TEPMOJIMHAMUKH.
32.6 HeoOpatumocTs mpoleccoB B MPHPOJE.
o TemoBele  nBUraTesnu.  OKOJIOTMUYECKUE
MPOOJIEMBI TETNIO3HEPTETUKH
TexHudeckue  yCTpOMCTBA:  JBUIaTEllb
3.2.7 BHYTPEHHETO CrOopaHwusi, OBITOBOI
XOJIOIMJIBHUK, KOHIUIIUOHED
328 [IpakTnueckue paboThbI. N3mepenue

yIeIbHOU TEIIOEMKOCTH

33

AT'PEI'ATHBIE COCTOSHNMA BEILHECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

332

ITapooOpazoBanue u KOH/ICHCALMsL.
Hcnapenne u kuneHue. YaenbHas TEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh

TCMIICPATYpPhbl KUIICHHUA OT AaBJICHUS

AOcConoTHAg U OTHOCUTENIbHAS BJIAXKHOCTh

Bo3ayxa. HacelmenHslil map

333

Teépmoe Teno. Kpucrammueckue u
amopdHble Tena. AHU30TPONUS CBONCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpucTaJlibl.

COBpCMeHHBIe MaTcpHuaJIbl

334

335

3.3.6

3.3.7

IInaBieHue u KpucTajuim3anus. Y nenpHas

TeruioTa miasiaeHus. Cyonumanus
VYpaBHeHUE TEIIOBOTO OalaHca

TexHudeckue yCTPOWCTBA: THUTPOMETP U
IICUXPOMETp,  KAJIOPUMETP, TEXHOJOIUU
IIOJIyYEHUsI COBPEMEHHBIX MAaTepUajoB, B
TOM 4ucIe HaHOMAaTEPHUAaJIOB, u

HaAHOTECXHOJIOTNH

[IpakTnueckue paboTHL. N3smepenue

BJIA’JKHOCTH BO3yXa

4.1

SJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA




OnekTpu3anusi Tel. JJNEKTPUYECKUH 3apsl.

411 JIBa Bua SIEKTPUYECKUX 3apsI0B
[IpoBoaHUKH, JIHUDIIEKTPUKUA "
4.1.2
MOJIYITPOBOTHUKHU
4.1.3 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
4.14 B3aumopeiictBue 3apsanoB. 3akon Kynona
Onexktpuueckoe rmnose. Hanpsx€HHOCTH
415 3IEKTPUUYECKOTO TOJISL. [IpuHnun
o cynepno3uiuu. JluHuM  HanpsSKEHHOCTH
3IEKTPUUYECKOTO TOJIS
416 PaGotra cun 3neKTPOCTATHUECKOTrO MOJIS.
o [Torenman. Pa3HoOCTh MOTEHIIMATIOB
[IpoBOAHUKY U AUAIEKTPUKHU B MIOCTOSTHHOM
4.1.7 3JeKTpudYecKkoM mone. Jlusnekrpuueckas
MIPOHUIIAEMOCTh
DIEKTPOEMKOCTb. Konpaencarop.
4.1.8 DNEeKTPOEMKOCTh TUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa
TexHuueckue yCTpOMCTBA: 3JIEKTPOCKOII,
419 AJIEKTPOMETP, IIEKTPOCTATUUYECKAs 3aIUTa,
o 3a3eMJICHUE ANEKTPOIPUOOpPOB,
KOHJEHCATOP, KCEPOKC, CTPYHUHBIN IPUHTED
41,10 [IpakTnueckue paboTHI. H3smepenune

BHCKTpOéMKOCTI/I KOHACHCATOpa

4.2

IIOCTOSHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VcaoBus CYIICCTBOBAaHUA IIOCTOSHHOI'O

4.2.1 JJIEKTPUYECKOTO TOKa. MCTOYHMKM TOKA.
Cuna toka. [TocTosiHHBIN TOK
422 Hanpspokenne. 3akon Oma 17151 yyacTka LenH
423 DIEKTPUUYECKOE COMPOTUBJICHUE. Y IEIbHOE
o COTIPOTHBIICHHUE BEIIECTBA
404 [locnenosarenbHOE, napasuieJIbHOE,

CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB



4.2.5

4.2.6

4.2.7

4.2.8

Pabora »snexkrpuyeckoro Toka. 3aKoH
Jxoyna — Jlenua

MOIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBwkymas cuia (mamee — DJIC) u
BHYTPEHHEE CONPOTUBJIICHHE HCTOYHUKA
Toka. 3akoH Oma 11 MOJHOM (3aMKHYTOM)

anekTpuyeckon nenu. Koporkoe 3ambikaHue

ONEeKTpOHHAas  IPOBOAMMOCTb  TBEPIBIX
METaJUIOB. 3aBHCHUMOCTb COINPOTUBJICHUS
METaJUIOB oT TeMIIepaTyphbl.

CBepXnpoBOIMMOCTD

4.2.9

4.2.10

OnexTpuyeckuil TOK B Bakyyme. CBoMCTBa

JJIEKTPOHHBIX IIyYKOB

[TonynpoBoaHUKH. CobcTBeHHas u
MIpUMeCHast MIPOBOAMMOCTh
MOJYTIPOBOIHUKOB. CgoiicTBa p-n

nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI

4.2.11

SHGKTpI/I‘leCKI/Iﬁ TOK B  OJJICKTPOJIMTaX.
SJIGKTPOJII/ITI/I‘-IGCKaﬂ JUucconuanus.

DneKkTponu3

4.2.12

4.2.13

4.2.14

DNEeKTPUUIECKHUI TOK B rasax.
CamocTosTENbHBII U HECAMOCTOSTENbHBIN
paspsn. Paznuunbie THIIBI
CaMOCTOATENIbHOTO  pa3psga.  MonHus.

IImazma

TexHudeckue  yCTpOMCTBA:  aMIIepMETD,
BOJITMETP, pEOCTaT, MCTOYHUKH TOKa,
JJIEKTPOHATPEBATEIIbHBIC puOopHI,
IEKTPOOCBETUTEIIbHBIE npudopHl,
TEPMOMETpP COMPOTHUBIICHUS, BaKYyMHBIN
MO, TEPMHUCTOPbl U (OTOPE3UCTOPHI,

HOJ'IprOBO}IHHKOBI;Iﬁ U0, raJilbBaHHUKa

[IpakTnueckue paboTHI. N3yuenne

CMCHIAHHOTO COCAUHCHUS PC3UCTOPOB.



N3mepenne DJIC uCTOYHMKA TOKa U €ro
BHYTpPEHHEro conpoTuBieHus. Habmronenue

OJICKTPOJIM3a

11 KIIACC

Kon Koanposepsiemoro
pasnena 3JIEMEHTA

4 SJIEKTPOAMHAMUKA

IIpoBepsieMbIe Y1eMEHTHI COAePKAHUSA

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MUHAY KW A

[TocrosiHHBIE MarHuThl.
43.1

B3aI/IMOIICI7ICTBI/IC IIOCTOSIHHBIX MarHuToOB

MaruauTtHoe mosie. BexkTop MarHMTHOM
uHaykuud. IlpuHmun cynepno3uuuu.
432 Jluann marauTHOM MHAYKuMH. KapTunHa
JUHUMA MArHATHOM HWHAYKUUU  TOJS

IIOCTOSAHHBIX MarHuToB

MarsuTHO€e 10J€ MPOBOJHUKA C TOKOM.
Kaptuna  nguHMii  mojs  JJIMHHOTO
MPSIMOTO  MPOBOJHUKA W 3aMKHYTOTO
4.3.3 KOJIBLIEBOTO TIPOBOJHUKA, KaTYIIKH C
43 TOKOM. OmnbIT Opcrena.

BiauMoneiictBue IMPOBOAHHUKOB C TOKOM

Cuna Amnepa, e€ MOayNb U

434
HaIpaBJICHUE

Cuna Jlopenuma, e€ Moayilp H

HarpasjieHue. JIBMKeHue 3apsyKEHHOU
4.3.5

4acTUIbl B OJHOPOJHOM MAarHUTHOM

niosie. Pabota cunel Jlopenna
4.3.6 SIBreHME DNEKTPOMAarHUTHOM UHAYKIIUH
4.3.7 [ToTok BeKTOpa MAarHUTHON WHIYKIIMH

438 QJIC WHIYKIUH. 3akoH
o 3JEeKTpOMarHuTHOM uHAyKuuu Papanes

439 BuxpeBoe nsnextpuyeckoe mone. IJC




WHIYKIIMA B TIPOBOJIHUKE, IBIKYIIEMCS
MOCTYTATeJIbHO B OJIHOPOJIHOM

MarouTHOM II0JIC

4.3.10 [IpaBuno Jlenna
NHAYKTUBHOCTS. SIBnenune
4.3.11
camouHaykiuu. IC caMonHIyKIIUK
DHeprusi MarHUTHOT'O MOJIs KaTyIIKUA C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckue yCTpPOMCTBA: IIOCTOSIHHBIE
MAarHuThl, AJIEKTPOMAarHuThI,
4.3.14 3IEKTPOJABUTATENb, YCKOPUTENH
JJIEMEHTAPHBIX YacCTHLl, WHAYKIMOHHAs
neYn
[Ipaktuueckue  paborel.  W3yuenwue
MAarHUTHOTO TIOJI1 KaTyIIKH C TOKOM.
UccnenoBanme nelCTBUS ITOCTOSHHOTO
4.3.15

MarHura Ha  paMKy C  TOKOM.
HUccnenosanue SIBJIEHUS

SHeKTpOMaFHHTHOﬁ HHAYKIUN

5.1

KOJIEBAHUA 1 BOJIHBI

MEXAHUWYECKUE U 5JIEKTPOMATI'HUTHBIE KOJIEBAHUA

Komebarensnas cucrema. CBoOOHHBIE

KoJIeOaHMSI. rapMOHI/ILIeCKI/Ie KoJieOaHusI.

>11 Ilepuon, wacToTa, amIuMTyaa u (dasza
KoJeOaHui
[IpyxuHHBIH MasITHUK.
5.1.2
Marematuueckuii MasiTHUK
VYpaBHEHHE TAPMOHUYECKUX KOJIEOAHUH.
5.1.3 Kunematnueckoe W JUHAMUYECKOE
OIMCaHUE KOJIEOATENLHOTO IBUKEHUS
[IpeBpamenue SHEPTUU npu
5.14 rapMoOHMYecKuX KosieOaHusax. CBs3b

aMIUTUTYABl  KoJeOaHUM  HMCXOJHOM



5.1.5

BCJIMYMHBI C aMIUIUTydaMH KoJIeOaHMI

€€ CKOPOCTHU U YCKOPEHHUS

Konebarenbubiii  koHTYp. CBOOOIHBIE
JNIEKTPOMArHUTHBIE ~ KOJeOaHHs B
UJICaTIbHOM ~ KOJIeOaTeIbHOM  KOHTYDE.
AHanoruss MexIy MEXaHHYeCKUMH U
QJICKTPOMAriHMTHBIMHA KOJIEOAHMSIMH.

®opmyna TomcoHna

5.1.6

3aKoH COXpPaHEHHS  DHEpPruu B

nacajibHOM KoJieOaTeIbHOM KOHTYpEC

5.1.7

5.1.8

BoinyxxneHnbie MEXaHUYECKUE
koieOanusa. Pe3onanc. Pezonancuasg
KpHBas. BoinyxaeHHbie

OJICKTPOMArdHMTHBIC KoJieOaHusl.

[lepemennbiii  Tok. CuHHYCOUAANBHBIN

HCpCMeHHHﬁ TOK.

5.1.9

MouHoCTb HEPEMEHHOT 0 TOKA.
AMIIUTYAHOE 51 JIEHCTBYIOLIEE

3HAYCHHC CUJIbI TOKA N HAIIPSKCHUA

5.1.10

5.1.11

5.1.12

Tpanrcdopmarop. IIpousBoxactso,
nepenaya u norpebdyeHue
INEKTPUYECKOU JHEPIUM.
DKOJIOTHYECKHE puCKH npu
IIPOU3BOJICTBE DJIEKTPUUYECKON DHEPTHH.
KynsTypa HCIIOJIb30BAHUS

QJICKTPOOHCPIUU B MOBCEIHEBHOM KU3HU

TexHuueckue ycTpoiicTBa: ceiicmorpad,
EKTPUUECKUI 3BOHOK, JUHUHU

QJICKTpomepcaavd

[Ipaktuueckue pabotsl. HccnenoBanue
3aBUCHUMOCTH nepuoaa MaJbIX
KojeOaHuil Tpy3a Ha HHUTH OT JJIMHBI
HUTH U Maccel rpys3a. MccienoBanue

IEPEMEHHOTO TOKa B nenu us3




5.2

MOCJIEI0BATEILHO COEIUHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTOpa

MEXAHUWYECKUE U 9JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

5.2.2

MexaHnudeckue BOJIHBI, YCIIOBUS
pacnpoctpanenusi. [lepuon. Ckopocth
pacrpocTpaHeHHs: ¥ JIUTMHA  BOJIHBIL.

HonepeqHHe " IpOJ0JIbHBIC BOJIHBI

HHH#Par#H# WnTepdepenius u

,Z[I/I(bpaKHI/Iﬂ MEXaHUYCCKUX BOJIH

523

524

3Byk. CkopocTh 3ByKa. ['poMKOCTb

3ByKa. Beicora Tona. TemOp 3Byka

DONEeKTpOMarHuTHbIE BOJIHBL. Y CJIOBHUSA
U3JIyd4eHUsl DIIEKTPOMATHUTHBIX BOJIH.
B3anmHuas opuenrtanusa BektopoB E, B u

UB 3JICKTpOM8.FHPITHOﬁ BOJIHC B BAKyyM€

5.2.5

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpaxkeHHe, IpeoMIICHUE,
NOoJISIpU3anys, mudpaxuus,
uHTephEpEHIHS. CkopocTb

QJICKTPOMAaruauTHBIX BOJIH

5.2.6

5.2.7

5.2.8

[lIxkana  2IEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHne dIIEKTPOMarHUTHBIX BOJIH B

TEXHHUKE U OBITY

HpI/IHIII/IHI)I pPagruoCBA3U U TCIICBUACHUS.
Pa,Z[I/IOJ'IOKaI_[I/IH. 9HeKTpOMarHI/ITHOG

3arpsI3HEHUE OKPYXKAIOILIEH CPeIbl

TexHuueckue YCTPOWCTBA:
MY3bIKAJIbHbBIE WHCTPYMEHTBHI,
YABTPa3ByKOBas TUAarHOCTUKA B TEXHUKE
U MEQUIUHE, pajap, pPaguonpUEMHHUK,
TeleBu3op, aHTeHHa, Tenedon, CBY-

I¢Yb

5.3

OIITHUKA

5.3.1

HpHMOHHHCﬁHOG paciupoCTpaHCHHUC



CBeTa B OIHOPOAHOM cpene. JIyu cBera

5.3.2

OtpaxkeHre cBeTa. 3aKOHBI OTPaKEHUS
ceera. [loctpoeHne W300pakeHH B

TIJIOCKOM 3€pKaJIC

5.33

5.34

5.3.5

[Ipenomnenue cera. 3aKOHBI MPETOMIICHUS
CBeTa. AOGCOJFOTHBIN MoKa3aTeb
MpeIOMIICHUS

Iomuoe BHYTPEHHEE OTpayKCHUE.
[IpenenbHblii yroa MOJIHOTO
BHYTPEHHETO OTPAKEHUS

Hucnepcusi cBera. CIOXHBI COCTaB

Oenoro cBera. L[Bet

5.3.6

CoOuparonue U paccerBarolUe JTUH3BL.
Tonkas nuH3a. OKyCHOE pPACCTOSHUE U
ONTUYECKasl CWJIa TOHKOW  JIMH3BI.
[Toctpoenue M300pasKeHM B
COOMpAIOIIUX U PACCEHBAIOIIUX JIMH3AX.
@opmysia TOHKOM JIMH3BI. Y BEJIUYEHHUE,

JaBacMo€C JIMH30H

5.3.7

5.3.8

Hpez[enbl MMPpUMCHUMOCTHU

r€OMETPUYECKON ONTUKHU

WNurtepdepentiuss  cBera. KorepeHTHbIE
HCTOYHUKH.  YCIOBUS  HaOIIOAeHUSA
MaKCHUMYMOB 51 MUHUMYMOB B
WHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(I)3.3HBIX KOTCPCHTHBIX HCTOYHUKOB

5.3.9

Hudpakuus  cBeta. JudpakunonHas
peméTka. VYcnosue HaOII0ICHUS
IJIABHBIX MAaKCHUMYMOB TpU TaJeHUU

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TU(PPAaKIUOHHYIO PEIIETKY

5.3.10

Honﬁpmaum{ CBCTa

5.3.11

TexHnueckue ycTpoHCTBa: OUYKH, JIyIa,

¢doToanmnapar, MPOEKIUOHHBIN amnmapar,




MHKDPOCKOI,  TEJECKON, BOJOKOHHAs
onTuka, AudpaknuoHHas — pemeéTka,

IoJsIpon g

5.3.12

[Ipaktnueckue pabotel. M3Mepenue
nokKasaTeJist MPEJIOMIICHUS.
HccnenoBanue CBOMCTB M300paKeHUH B

nuH3ax. Habmonenue aucnepcun ceera

RJIEMEHTHI CTIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuibl IPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynatsl TEOPUHU
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTD
MOZYJSl CKOPOCTHM CBE€Ta B BaKyyMe,

MPUHIIUIT OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTD OJHOBPCMCHHOCTH.
3aMeaneHHe BpEMCHHU M COKpalCHUC

JUINHBI

6.3

6.4

DHeprus ¥ UMOYIbC  CBOOOIHOMU

YaCTHULbI
CBs13p Macchl € dHEpPruerd U UMIYJIbCOM

CBOOOJIHOM 4YaCTUIIBI. DHEPrus IOKOS

CcBOOOIHOM Y4aCTHIIEI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®ortonbl. ®opmyna Ilmanka cBsa3u
SHepruu (GOTOHA C €ro YacTOTOM.

DHeprust 1 UMITyJIbC POTOHA

7.1.2

OTkpeiTHE u UCCIIeIOBaHKe
¢dotordpdexra. Onbitel A.I'. CTonerosa.

3akoHb! poTo3ddexra

YpaBHeHue DHHIITENHA s

dotorddexra. «KpacHas  rpaHuna»

dotorddexra

7.1.4
7.1.5

Hasnenune cBera. OnwiTel [1.H. JIeOGenena

XuMHuueckoe IeHCTBHE CBETA




7.1.6

TexHnuueckue YCTPOMCTBA:
¢dboTornemMeHT, GOTOAATUYUK, COJTHEUHAS

OaTapes, CBETONO

7.2

7.3

CTPOEHHME ATOMA

7.2.1

Monens atroma Tomcona. OnbITEI
Pezepdopaa no uccienoBanuto
cTpoenus aroMa. [Inanerapnast mojennb

aToMa

7.2.2

[Tocrynater  bopa.  U3nyuenwe wu
noryiomenue (GoToHOB mHpHU Tepexoje
aToMa C OJHOTO YPOBHSI HSHEPruu Ha
npyroii. Buael  cnektpoB.  CrekTp

ypOBHefI OHCPIruu atomMa BoaAopoJaa

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

BonHnoBelie cBoiicTBa yacTul. BonHbl ne
Bpoiiis. KopnyckynspHo-BOITHOBOM
nyanu3M. Jludpakius 3JIEKTPOHOB Ha

KpHUCTaJIax

CHOHTaHHOG 158 BBIHYKACHHOC
W3NydyeHue. YCTPOMCTBO U MPHUHIIMII
paboThl nazepa

TexHuueckue YCTpOMCTBA:
CHEKTPaNbHBIM aHaNU3 (CIEeKTPOCKOM),

Ja3ep, KBAHTOBBIN KOMITBIOTED

[Ipaktnueckue pabotel. Habmonenue

JMHENYaTOro CreKkTpa

ATOMHOE A1PO

Metoapl HaONIOIEHUST M PErUCTpaluu

QJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpbITHE PATUOAKTUBHOCTU. OMBITHI
Pesepdopna mo ompexmeneHuto cocrtaBa
pannoakTUBHOTO wu3mydeHus. CBoiicTBa
anbda-, oera-, ramMmma-mu3JIyqCHHUs.
BnusHrEe pagrioaKTUBHOCTH Ha JKUBBIC

OpraHU3MBbI




7.3.3

7.3.4

OTKppITHE TPOTOHA W HEUTpPOHA.
Hyxnonnas monens siapa ['eiizenOepra —
HBanenko. 3apsia siapa. MaccoBoe 4ucio

sapa. M3oTonsl

Anbda-pacna. DNEeKTPOHHBIH u
MO3UTPOHHBIM  OeTa-pacran. [amma-
u3jlydeHue. 3aKOH  PaJUOAKTUBHOIO

paciiaaa

7.3.5

OHeprus CBSI3M HYKIOHOB B  sJIpe.

SAnepubie cunbl. Jledekt Macchl sapa

7.3.6

7.3.7

SAnepHele peakuuu. JleneHue W CHHTE3
Anep

Snepusiii  peaktop.  TepMosinepHsbii
cuHre3. [Ipobiembl U NEPCHEKTHBBI
SIIEPHOM  DHEPreTUKU. DKOJOTHYECKUE

ACIICKTHI HﬂepHOﬁ OHCPIrCTUKHU

7.3.8

OnemeHTapHple  4acTULbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIIbHBIE

B3aHMOHCﬁCTBHﬂ

7.3.9

TexHuueckue yCTpoOICTBa: JO3UMETP,
Kamepa BuibcoHa, sAnepHBIA pEaKTop,

aroMHas obomoOa

7.3.10

8.1

8.2

[Ipaktudeckue pabotel. MccnemoBanwe
TPEKOB YaCTHIL (mo TOTOBBIM
¢dotorpadusim)

OJIEMEHTBI ACTPO®U3NKIN
Bun 3B€3qH0r0 Heba. Co3Besnus, sipKue
3BE3MbI,  IUIAHETH, WX  BHUJIUMOE

NIBIDKEHUE

ComHeyHas cucrteMa. llnaHeTsl 3eMHOU
rpynnsl.  [lmaHeTsl-TUraHTel W UX
Cl'[yTHI/IKI/I, KapJ'II/IKOBI)Ie TIJIAHCTHI.

Mauisie teta CoTHEUHON CUCTEMEI

8.3

Connne, d¢orochepa u armocdepa.



CoJiHeuHast aKTUBHOCTD

8.4

Hcrounuk sneprun CoJiHIla U 3BE3]T

8.5

8.6

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaIyC, TEMIIepaTypa,
ux B3aMMOCBSI3b. unarpamma
«CTIEKTPATILHBIA KJIACC — CBETUMOCThY.
3BE3MBI TJIABHOM IOCICAOBATCIBHOCTH.
3aBHCHMOCTb «Macca — CBETUMOCTBY IS

3BE3/1 IVIaBHOM MOCJIEI0BATEILHOCTHA

Buytpennee CTpOCHHUE 3BE3.
CoBpemeHHbBIE NPe/ICTaBICHUS 0
MIPOUCXOXKAEHNU U 3Boitouuu ColHua u

3BE3]1. DTAIbI )KU3HU 3BE3]T

8.7

8.8

8.9

Mneunsiii [lyte — Hama ['anmaktuka.
CnupanbHasgs  cTpykTypa ['anmaktuku,
pacnpeneneHue 3BE3N, Ta3a W IbUIN.
[lonoxenne u paBmwxenue ConHua B
lamaktuke. Ilnockas u cdepuueckas

OOACUCTEMBI | alTakTUKHA

Tunsl ranaktuk. Paguoramaktuku u
KBazapbl. UYEpHBIE IBIPBI B sApax

TaJIaKTHUK

Bcenennas. Pacmmpenue BcenenHoil.
3akoH XaOOma. PasOeranue rajgakTHK.
Bospact u pagunyc Bcenennoit, teopus
bosbmioro B3peiBa. Mogens «ropsuen

Bcenennoi». PenukroBoe usiyyeHue

8.10

MacmtabHast  cTpykTypa BceneHnHoi.
MeraranakTuka. Hepeménneie

HpO6JICMLI ACTPOHOMUHU
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