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MMOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHHUW U TpeOOBaHUM K pe3yibTaTam
OCBOEHHUS OCHOBHOW 00pa30oBaTesibHOW Mporpammel, npenacraBieHHbXx B OI'OC
COQO, a Takxke ¢ ydérom enepaibHON pabodeil mporpaMMbl BOCIUTaHUS U
KOHLIETILIUK TpenojiaBaHus yyeOHoro npeamera «Duszmka» B 00pa3oBaTeIbHBIX
OpraHu3anusax Poccuniickon Qenepanuu, peanu3yommux OCHOBHBIE
00pa3oBaTeIbHbIE TPOTPAMMBI.

Copepxanue mnporpaMMmbl 10 (QU3MKE HampaBieHO Ha (opmupoBaHue
€CTEeCTBEHHO-HAYYHOUW KapTUHBI MHpa obyuatrommxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
noaxojaa. Ilporpamma mo ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METaNpPeIMETHBIM pe3yJibTaTaM
oOy4yeHHUs, a TaK)Ke YUYHUTHIBAET HEOOXOJMMOCTh peaU3alUUd MEKIPEIMETHBIX
CBs3€l (PM3UKM C €CTeCTBEHHO-HAyYHBIMU YUe€OHBIMH TpeaMeTamu. B Hel
OTIPEJIENISIIOTCS OCHOBHBIEC LIETU M3Y4YEeHHs] (PU3MKU HA YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus, MIAHUPYEMBIE PE3yJIbTaThl OCBOEHUSI Kypca (PU3HMKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, MPpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3MKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJbTATHl OCBOCHUS Kypca (PU3UKU Ha Oa30BOM YPOBHE, B

TOM YHUCJIE TPEAMETHBIE PE3yJIbTaThl MO rojJaM OOy4YeHHS;

e cojepkaHue yueOHoro npeamera « Pu3nkay» no rojgaM o0y4yeHusl.

®du3rka Kak Hayka O HaubOosiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyNas B
KauecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ] B CUCTEMY
3HaHMM 00 okpysxaroriem mupe. IIKoapHBIN Kypc GUBHKN — CHCTEMOOOPa3yIOIInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XHUMHEH, OUOJIOTHEH,
busndeckoit reorpadueld u actpoHommen. Mcmonp3oBaHWE W AKTHUBHOE
npuMeHeHne (QU3MYECKUX 3HAHUM  OMNpeAeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCa, TOJIyYEHHUsI HOBBIX MATEpPHAIOB C 3aJaHHBIMU CBOWCTBAMU U JIPYTHX.
N3yuenne (u3nKku BHOCUT OCHOBHOW BKJaJ B (POpPMHUPOBAHUE ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydYarommxcs, B (HOpMUPOBAHHE YMEHUU MPUMEHSTH
Hay4YHBIN METO/1 MO3HAHUS MPU BBIMOJHEHUN UMY YUEOHBIX UCCIETOBAHUM.

B ocHOBYy kypca (usMKyd I ypOBHS CpPEIHETO O0O0IIero ooOpa3oBaHHUs
MOJIOKEH pAl UACH, KOTOpble MOXHO paccMaTpUBaTh KaK MPUHIIMIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3jiesioB (M3UKH, BKIIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW marepuan Kypca (U3NKU
oObeAMHEH BOKPYr (Qu3nyeckux Teopuid. Bexgymumm B Kypce sBisieTCs
(dbopMUpOBaHUE MPEICTAaBICHUNA O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BELIECTBE U
noJe.

Hoea eymanumapusayuu. EE peanuzauus mnpeanosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
¢u3uKM Cc pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU H SKOJOTHYECKUMHU MTPOOIEMaAMH.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢Gusuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX U TEXHOJIOTHYECKUX MPUIOKEHUN
V3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss IMOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUS, TMOCBSIIEHHBIX 3KOJOTMYECKHUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKHU U TEXHOJIOTHM, a Takxke O0O0CYXICHUS
po0JIeM palMOHATIBHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

Crep>XKHEBBIMHU dJIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CpPETHEro OOIIero
oOpa3oBaHus SBJIAIOTCS (U3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posid (HyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIOB B  COBPEMEHHBIX IPEACTaBICHUAX O IPUPOAE, TI'PaHULAX
NPUMEHUMOCTH TEOpUHM, JMJIS OIMCAHUS €CTECTBEHHO-HAy4YHBIX SIBIICHUUA U
MIPOIIECCOR).

CHCTEMHO-AESTENBHOCTHBIN MOAX0J B Kypce (PM3HKU Pealu3yeTcs MpEexae
BCEro 3a CYET OpPraHU3allUU 3KCIEPUMEHTAIBHON AESTeNbHOCTH O0Yy4YaroUIUXCH.
Jns  Ga3oBoro ypoBHSI Kypca (U3MKH — OTO HCIOJIb30BAHHE CHCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTopHBIX padoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIUHEHBI B OOILIMNA CIUCOK YYEHUYECKUX
MpaKTUYECKUX padoT. BrifeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
IPOBOJUMBIX JJII KOHTPOJS M OLEHKH, OCYIIECTBIISIETCS YYaCTHHUKaMU
00pa30BaTeIbHOrO IMpolLecca MCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAaHUS U
ocHallleHus kabunera ¢usuku. Ilpu »>TOM oOecneunBaeTcss OBIAZCHHUE
OOy4YalOMIMMHUCS YMEHUSIMU MPOBOJUTh KOCBEHHbIE U3MEPEHHUS, HCCIEAOBAHMS
3aBUCUMOCTEM (PU3MYECKMX BEJIMYMH W TIIOCTAHOBKY ONBITOB 110 IPOBEPKE
IIPEII0KEHHBIX TUITOTES.

bonbiioe BHUMaHUE yAENSETCA PEUICHUI0 paCYETHBIX W KAaueCTBEHHBIX
3anay. [Ipu 3TOM AJig pacy€THBIX 3a/7a4 MPUOPUTETOM SIBIIAIOTCS 3a7a4M C SIBHO
3aJJaHHOM (PU3UYECKON MOJEIIBIO, O3BOJISIFOIINE TPUMEHATh U3YyUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jena Kypca, TaKk U WHTETpUpYsS 3HAHUS W3
pa3HbIX pa3nesoB. s KauyecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M MPOIECCOB B OKpYKarouieh
JKU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJeNu JUIsi CUTYallMu MPaKTUKO-
OpPUEHTUPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TpeboBanusmu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIEUeHHI0 Y4YeOHOro Ipolecca 0a30BbIl ypOBEHb Kypca
(GbU3HKK HAa yPOBHE CpeHEro 0011ero o0pa3oBaHus JODKEH U3YUYaThCs B YCIOBUSIX
MpeIMETHOro KaOuWHeTa (U3MKU WA B YCJIOBHUSX HWHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo IuKia. B kaOuHere (U3UKH JOJKHO OBITh
HeoOxoauMoe JnaboparopHoe 00OpyAOBaHHE [UIsl BBIMOJTHEHHUS YKa3aHHBIX B
nporpaMme 1o (GU3MKe YYSHHMUECKHX MPAKTHUECKUX paboT U JIEMOHCTPAIMOHHOE
o0opy/1I0BaHHE.

JleMoHcTpallmoOHHOE  00Opy/I0oBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHITITIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH W OOECIEYMBAET IMOCTAaHOBKY
MEPEUYUCICHHBIX B TMporpaMMme 10 (U3UKE KITIOYEBBIX JAEMOHCTpAIUNA IS
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIIGHUA M  MPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHUH.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKHX MPAKTUUYECKUX padboT
dbopmupyeTcsi B BHJIE TEMAaTHUUYECKUX KOMIUIEKTOB M OOECIEUMBACTCS B pacyeTe
OJIHOTO KOMILJIEKTa Ha JAByX oOydaromuxcs. TeMaTrudyeckue KOMIUIEKThI
Ja00paTopHOTO O00OPYNIOBAHUS JOJKHBI OBITh TIOCTPOEHBI HAa KOMILUIEKCHOM
MCIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
HU3MEPUTEIBHBIX CUCTEM B BUE ITU(POBLIX JIa0OpaTOPUIA.

OCHOBHBIMM LEJIAMH U3y4Y€HUsI PU3UKHU B 00LIEM 00pPa30BAHUHU SABIISIFOTCS:

e (QopmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYAIOIIMXCA K HAyYHOMY
U3YYEHHUIO TPHUPOJIbI, Pa3BUTUE HMX HHTEJUIEKTYyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe TO3HAHUS U (PopMHUpOBAHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHSI KaK peE3yibTara H3yYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

e (QopmupoBanue yMeHUN OOBSACHATH SBJICHHUS C HMCIOJb30BAaHUEM
(M3MYeCKUX 3HAHUH U HAYYHBIX JIOKA3aTeIIbCTB;

e (opMupoBaHUE MPEJACTABICHUN O poiau (U3MKHU ISl PA3BUTHUSL JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne ATUX 1eNield oOecrieunBaeTcsl pelieHueM CIeAYIOIMNX 3a1ad B

npoIriecce u3yueHus Kypca GU3uKd Ha YPOBHE CpeIHEeTo o01ero oopa3oBaHus:



e TpHOOpETEHHE CHUCTEMBI 3HAHUM 00 00mux (bH3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUsIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJISIpHYIO (DU3UKY, OJJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPOPU3UKH;

e (QopMupoBaHue yMEHUN TPUMEHATH TEOPETUUCCKUE 3HAHWS IS
oOBsiCHEHUS (PHU3WYECKUX SBJICHUH B TNPUPOAEC U IS TNPUHATUA
MPAKTUYECKUX PELICHUN B OBCEIHEBHOMW KU3HU;

e OCBOGHHE CIOCOOOB peIIeHUs Pa3IUYHBIX 3a7a4 C SBHO 3aJlaHHOMN
¢du3nyeckoil MoAeNblo, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3naHue GU3NIECKOU MOJICIH, aJICKBAaTHON yCIIOBHSIM 3a]1a4H,

e TMOHWMaHWE (HUMYECKUX OCHOB W MPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHSIHUS Ha OKPYKAIOIILYIO
cpeny;

e OBJIAQJICHUE METOJaMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS W IPOBEACHUS
(U3UYEeCKUX SKCTICPUMEHTOB, aHajlnu3a W WHTEpIpeTanud WHGOpMaIliy,
OTIpEICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMM MJisl Pa3BUTHS YMEHHUI NMPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wusyuenune ¢Qusuku (06a30BBIH ypOBEHB) Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeNeN0), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemspiii B mporpamMme MO (QU3MKE TMepeyeHb Ja0OpaTOPHBIX M
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJNaeT BHIOOP
MPOBEICHUS JTA0OPATOPHBIX PaOdOT M OIBITOB € YYETOM HMHIWBHUIYaIbHBIX
O0COOEHHOCTEH 00yJaroIUXCA.



COAEPKXAHME OBYUYEHUSA
10 KJTACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®usuka — Hayka o npupozae. HayuHbie MeTOIbl NO3HAHUS OKPYKAIOLIETO
Mupa. Ponb 3KCnepuMeHTa M TEOpUM B MPOLECCE TMO3HAHUS MPUPOJBIL.
OKCHEepUMEHT B (PU3HKE.

MonenupoBanue (HU3NYECKUX SBICHUNW W TIpolieccoB. HaydHbie THUMOTE3HI.
®duznyeckre 3aKOHBI U TeOpUH. ['paHuIbl TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u mMecTto Qu3Nku B (OPMHUPOBAHMU COBPEMEHHON HAyYHOH KapTHUHBI
MHPA, B IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBUKCHHS.
Cucrema orcué€ra. Tpaekropus.

[lepemeltienne, CKOpOCTb (CpelHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCThb) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MPOEKIUMH HAa OCHU CUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENWHOE IBrkKeHue. ['paduku
3aBUCUMOCTH  KOOpJMHAT, CKOPOCTH, YCKOPE€HUS, NyTH U NEPEMEIICHUS
MaTepUaTIbHOW TOYKH OT BPEMEHH.

CBoOogHOe najzieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuneitHoe  aBrkeHue. [IBUKEHME  MarepuajbHOM  TOYKH 11O
OKPYHOCTH C MTOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAS
ckopocTs. [lepuoa u yacrora odpaiienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBU>KEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE MTepeIayuu.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WLIIOCTPALIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBHOKCHUSL.

[IpeoOpa3zoBanre IBMKEHUH C UCTIOIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[TameHne Tes B BO3yX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIIEHHOrOo TOJ YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus: CBOOOTHOTO A ICHHUS.

Hanpasnenue ckopocTu Ipu ABUXKEHUH 10 OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnepoBanre COOTHOLIEHHUS MEXAY NyTAMH, ITPOMJACHHBIMU TEJIOM 34
MOCJICIOBATELHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM NPU PABHOYCKOPEHHOM
JIBUKEHHUU C HAYaJIbHOU CKOPOCTHIO, PABHOM HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKHIKOCTH.

N3yueHue nBUKEHUS Tela, OPOIIEHHOTO TOPU30HTAJIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOocTH  [amunes. llepBeii  3akoH  Herotona.
HNHepunalibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUI. MaTEpUAIIbHON TOUKHU. Tpetuit 3akoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuia Tsobkectn. IlepBas kocMmuueckas
CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunbl Tpenus (mokosi, CKoiapxeHusi, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOIbXEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuiia conpoTUBIIEHUSI IPU JIBUKEHUU TEJIa B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBKEHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT cHJIbI OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBus
PaBHOBECHS TBEPIOIO TEA.

TexHn4eckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHCHUE: MOAUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenne nHeEpUUH.

CpaBHEHHE MACC B3aWUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HerotoHna.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MObEME U TIAJICHUN.

CpaBHEHHME CHIT TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBust paBHOBecHs TBEPAOTro Tea. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuenne nBuxeHust Opycka 1o HaKJIOHHOM MIOCKOCTH.



HccenenoBanne 3aBUCUMOCTH CWJI YIIPYIOCTH, BO3HMKAIOUIUX B NPYXKUHE U
pE3UHOBOM o0pasiie, OT uX JAehOpMaIIHH.

HccnenoBanne yCIOBHI pPaBHOBECHS TBEPAOTO TeNa, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3axonvl coXpaneHus 6 mexaHuKe

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEpHUAIbHBIX TOYEK.
NMIynbC CHIIBI U U3MEHEHHE HMITyJIbCa TeNa. 3aKOH COXPaHEHUs HMITYJIbCa.
PeaktuBHOE IBUKEHUE.

PabGora cuiibl. MOIIIHOCTD CHJIBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUYKM. Teopema 00 H3MEHEHUH
KUHETUYECKON SHEPTUM.

[TorennumanpHas JHEprus. [TorenunanbHas DHEprus yIIpyro
nedopmupoBaHHOM — npyxuHbl.  [loTeHuumanbHass  SHepruss Tejda  BOJIU3U
MTOBEPXHOCTH 3€MIJIH.

[lorenumanpHple W HeMOTEHIMalbHble  cuibl.  CBs3p  paboOTHI
HENOTCHUMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIUHM CHUCTEMBI TeEll.
3aKOH COXPAHEHUSI MEXAHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
MPY>KUHHBIN TUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

[lepexoq NOTEHUHATBHON SHEPTUU B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yueHrne abCONIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JIBYX OJMHAaKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHUEM MEXaHWYECKOW 3HEpPIrUu
TE€JIa Ha IIPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MosekyasipHas Gu3nka 1 TEePMOJANHAMUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBWKEHUS U
B3aMOJCUCTBUS 4YacTUL] BelleCTBA. MoJAenu CTpPOEHUs Ta30B, XKUJIKOCTEU H
TBEPJIBIX TS M 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopgens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOPHH HACAIbHOrO raza. AOCONIIOTHash TeMmIliepaTypa Kak Mepa
CpelHEel KWHETUYECKOM SHEpPruM TEIUIOBOro JABMKEeHMs wvactul rasa. lllkama
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akon JlanbToHa. M3omponiecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHl, JOKA3bIBAIOIINE JMCKPETHOE CTPOEHHE BemecTBa, Qororpadun
MOJIEKYJI OPTaHUYECKUX COECTMHEHUM.

OnbiThl 110 MU PY3UN KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aMMOJICHCTBHS.

Mopaens, wutocTpupyomas Ipupoay AaBJICHUS ra3a Ha CTEHKH COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YpaBHEHUE COCTOSHUS HJICAIbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenue Maccbl BO3AyXa B KJIAaCCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IABJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY MapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

TepmonuHamMuueckas cucreMa. BHyTpeHHsS SHEpPrusi TepMOAMHAMUYECKON
CUCTEMBI U c1oco0bI €€ n3meHenus. KonmnuecTBo TermioTel U pabota. BHyTpeHHsIs
SHEPrusi  OJAHOATOMHOrO  HJEeaJbHOro  raza. Buasl  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYeHUE. Y IeTbHAsl TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOThH NpH TEIIIONEepeIaye.

[Tonsitue 06 ammabatHom mpouecce. [lepBbiii 3aKOH TEPMOIMHAMUKHU.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMUKHU K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpatumMocTh PoO1IECCOB B IPUPOJIE.

TernoBble  mamwuHbl.  [IpuHOUNBI ~ AEHCTBHUS ~ TEIUIOBBIX  MAllWH.
[IpeoOpa3zoBanus SHEpPruM B TEIUIOBBIX MamnHax. KoapduimeHT mone3Horo
nerictBusi TerioBod MamuHbl. [lukn KapHo u ero ko3d@puIUEHT M0JIE3HOTO
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMbI TEIIIOIHEPT€TUKH.



TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBOUM XOJIOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOku u3 OyTBUTKM TIOJI JCUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3gupa B
JaTYHHOU TpyOKe MmyTéM TpeHHs (BUICOIEMOHCTPAIINS).

N3MeHeHne BHyTpEeHHEN SHEPruu (TeMIIepaTyphbl) Teaa Ipu TeIlonepeaaye.

OnpiT MO anuabaTHOMY pacIIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

N3mepeHnune yaernbHON TEMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazogvie nepexoovl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAS BJIAXHOCTh BO3ayxa. HaceuieHHslli mnap. YjaenbHas TeEIUIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT JaBJICHHUS.

Tépnoe Teno. Kpucrannmueckue u amopdubsie Tena. AHU30TPONMS CBOMCTB
kpuctaiioB. Kuakue kpucrauibl. CoBpeMmeHHblE Marepuaiibl. [lmaBienue u
KpUcCTaJu3anus. Y ieapHas TerioTa miaBienus. Cyonumanus.

VYpaBHeHHe TEII0BOro OanaHca.

TexHuyeckne yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU IMOJTYyUYEHUSI COBPEMEHHBIX MaTEpPUaOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

KuneHuve npy noHWKEHHOM J1aBJICHUU.

Cnioco0bl U3MEPEHUS BIAYKHOCTH.

HaOnroenue HarpeBaHus U IJIaBJICHUS! KPUCTAILIMYECKOTO BEIllECTRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii axcnepumenm, n1abopamopuvie pabomul

N3mMepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnekTpu3auus TeNd. OIJEKTpUYEeCKHil 3apsan. JBa BuAAa 3IEKTPUUYECKUX
3apsaaoB. [IpOBOJHUKH, TUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsija.
BsaumoneiictBue 3apanoB. 3akoH KyioHa. TodeuyHblil 3JIEKTPUYECKHI 3apsia.
Onextpudeckoe mnose. Hampsok€HHOCTh  3iekTpuyeckoro mnons. IIpuHnun



CYHEPHO3ULIANA IIEKTPUUYECKUX IoNeH. JIMHNKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
TOJISL.

PaGora cun  anekrpocraruueckoro  mojs.  I[lorenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM W JUANEKTPUKU B IBJIEKTPOCTATUYECKOM IIOJIE.
Jvanexrpryeckas MpOHUIIAEMOCTb.

OnextpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOIO0 KOHAEHCATOPa.
OHeprus 3apsHLKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckue yYCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOII,
AIIEKTPOMETpP, dBJIEKTpOCTaTHYeCKas 3alluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMMUPOBAJIBHBIN annapar, CTpyMHbIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO Y MPUHLKII IEUCTBUS 3JIEKTPOMETPA.

B3anmojielicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TI0JIE 3aPSAKECHHBIX TEIL.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyeckas 3aluTa.

JAMBAEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOrO0 KOHAEHCAaTopa OT IUIOLIAIH
IJJACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOIO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopusvie pabomul

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUUYECKUN TOK. YCIIOBUS CYILIECTBOBAHUS DSJICKTPUUECKOrO TOKA.
Nctounuku Toka. Cuia Toka. [10CTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DIEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHBICHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIAHHOE COEIMHEHUE TTPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
AIIEKTPUYECKOTO TOKA.

DNEeKTpOABIKYIIasl CUJIa U BHYTPEHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA.
3akoH Oma 114 OJHOM (3aMKHYTO#) 35ieKTprudeckoi uenu. KopoTkoe 3aMbIkaHUeE.

ONEeKTpOHHAasT  NPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TemnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKN TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

ITonynpOBOIHUKHY. CobcTBeHHas " IIpUMECHAast IIPOBOUMOCTD
MOJIypoBOJHUKOB. CBoicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCONUALNS. DIEKTPOIIU3.



DNIeKTpUUeCKUM TOK B Tra3zax. CaMOCTOATENbHBIM M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Lia3zma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIEPMETD,
BOJIBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DIJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIHHBIC TIPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIH O/,
TEPMUCTOPHI 1 POTOPEZUCTOPHI, MOTYIPOBOTHUKOBBIN JHO/I, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne Cuiibl TOKa U HaIPSKEHHUS.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIONIA/IY TTOTIEPEYHOr0 CEUECHUSI U MaTepralia.

CMeniaHHOE COeIMHEHUE MTPOBOAHUKOB.

[Ipsmoe wu3MepeHue JIEeKTPOABWXKYIIEH cuibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIIUTOB.

HckpoBou paspsia ¥ MPOBOJUMOCTD BO3yXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IMO/IA.

Yuenuueckuii sxcnepumenm, i1abopamoptvle pabomol

N3ydeHne cMENIaHHOTO COEIMHEHUS PEUCTOPOB.

N3Mepenue 3JIeKTpOABMKYIIEH CUJIbI MCTOYHHKA TOKA W €r0 BHYTPEHHETO
CONIPOTHUBIICHUSL.

HaoGmronenue amexrposusa.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 Kiacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcamMM MaTE€MAaTHKH,
OnonoTNu, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meocnpeomemnvle nonsmusi, CBSI3aHHBbIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBICHWE, HAay4HbIM (akT, rumoresza, (uznueckas BeIWYMHA, 3aKOH,
Teopusi, HAOIIOJIEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3BMEPEHUE.

Mamemamuxa: pemieHne CHUCTEMbl ypaBHEHWH, JWHEWHas (QyHKIHS,
napabona, rurnepOosna, ux rpa@uKu ¥ CBOKWCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOECKLIUH HAa OCH KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEII00OMEH >KUBBIX OPraHU3MOB (BUBI TEIUIONEpPEIaun, TEIJIOBOE PaBHOBECHE),
AIEKTPUYECKUE SIBJICHUS B dKUBOU IIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUJIKOCTEH U



ra3oB, JJIEKTPHUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAS AUCCOLMALNS,
raJibBaHHKa.

l'eoepaghus: B1axXHOCTb BO3/lyXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUM C HCIOIb30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, MOIAUIMITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET U JIpyTHE), ABUTATEIb BHYTPEHHETO
Cropanusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHH
MOJIyYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YHKCIE€ HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHBIE pUOOPHI,
AIEKTPOOCBETUTEIbHBIEC TPUOOPHI, TAIbBAHHKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe noe. In1eKmMpoOMaACHUMHAA UHOYKUUS

[TocTosiHHbIE ~ MarHuThl.  B3auMOAEHCTBHE  IIOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bexkrop marHuTHOM wuWHAYKOMH. [IpuHIMnD cyneprno3unuu
MarHuTHBIX nosied. JInHuKM MarHuTHOM WHAYKIWU. KapTuHa TUHWNA MarHUTHOM
WHIYKIUH TOJISI IOCTOSHHBIX MAarHUTOB.

MarauTHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JHUHUN HWHIYKUUAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoeiicTBre NpoOBOJHUKOB C
TOKOM.

Cuita Amnepa, €€ MOyJIb U HaIllpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HaIpaBlICHUE. [[BUKEHHE 3apsIKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHoM mnose. Pabota cuibl JlopeHna.

SIBeHne 2NEKTpOMAarHWTHOM HMHAYKUMU. [IOTOK BEKTOpa MarHMTHOM
WHIYKIUU. ODJIEKTPOJBIKYIAS CWia HWHIAYKIMH. 3aKOH 3JIEKTPOMarHUTHOMU
nHaykuu dapajes.

BuxpeBoe 3yeKTpUYECKOE ToJIe. ONEKTPOJABWKYIIAs Cujla WHIYKIUU B
MIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIIEHME CAaMOMHIYKIMHU. OJIEKTPOJBIXKYILIAs CHUia
CaMOMHIYKIIHH.

DHEpPrusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DneKTpOMarHuTHOE MOJIE.

TexHudeckrue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOIABUraTElb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTULl, UHIYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TTOJIEM.

JIvHUY MHIYKIUW MAarHATHOTO TOJIS.

B3anmopencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JlenictBre cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMAarHUTHON MHIYKLUH.

ITpaBuno Jlenua.

3aBUCUMOCTB JJIEKTPOJBUKYIIEH CUJIBI MHIYKIUHA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIUH.

Yuenuuecxuii sxcnepumenm, rabopamoptvle pabomol

N3ydyeHre MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanne AeUCTBUA IOCTOSIHHOTO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKLHH.

Paszgeu S. KoJsieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble Koaeoanus

Konebarenbnas  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue kosnebanus. [lepuoa, vacrora, amrummryna u (aza koseOaHUU.
[Ipy>XuMHHBIA MasTHUK. MareMaTU4ecKUil MasTHUK. YpaBHEHHE TapMOHUYECKUX
konebanuil. [IpeBpailieHre HEPrun Mpu rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit kOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC KOJeOaHUS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXAaHUYECKHUMHU U
AJIEKTPOMAarHUTHBEIMU KoJsiebanusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJCATBHOM KO0JIeOaTEIHbHOM KOHTYPE.

[IpencraBieHne o 3aTyXaroUx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHYKIeHHBIE SJIEKTPOMArHUTHBIE KOJICOaHMs.

[lepemennpiii TOK. CHUHYCOMAAQIbHBIM NEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE SIEKTPUUECKON
SHEPIUM. JKOJOTMYECKHE PUCKHU IPU MPOU3BOJCTBE AEKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTIUU B MOBCEHEBHOM KU3HMU.

TexHudeckne yCTpOMCTBA MW NPAKTUYECKOE IPUMEHEHME: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasiTHUK).



Hab6mronenue 3aTyxarmmx KojaeOaHmii.

HccnenoBanre CBOWCTB BBIHYKACHHBIX KOJICOAHUIA.

HabGmtonenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTU CHIIBI TOKA U HAIIPSDKEHUS] OT BPEMEHM) ISt
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHCc mpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKU
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens JIMHUY 3JIEKTPONEPEIAUN.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

HccnenoBanre 3aBUCMMOCTH MEPHOJA MajbIX KOJe€OaHUM Ipy3a HA HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCJIEN0BATENbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60IHbL

Mexanuueckue BOJHBI, ycioBusi pacnpoctpanenus. llepumoa. CkopocTb
pacmnpocTpaHeHusT W JJIMHa BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HNuTtepdepeHus u Auppakiuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3TYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexkrpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHUE, MOoJsipu3anus, Tudpakuus,
unTepdepenius. CKopocTb dJEKTPOMArHUTHBIX BOJIH.

[[Ixana 351eKTpOMarHUTHHIX BOJH. [IprMeHeHHne 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMIIBI paguOCBA3H U TeNeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arPSI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuuecKue YCTPONCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMAarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paaronpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OOpazoBaHue U pacCpPOCTPAHEHHUE MOMEPEUYHBIX U MPOIOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

HabGmnronenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

HabGmronenune nnrepdepeHunu u udppakiinid MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmronenue cBsI3M TPOMKOCTH 3BYyKa U BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KOJIeOaHUH.



HccnenoBanune CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesioMJIeHUE, MO pu3anus, udpakius, “HTephepeHITU.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. IIpsMoMHENWHOE pacnpoOCTPaHEHUE CBETA B
oHOpOoIHOMU cpene. JIyd cBera. ToUeUHBI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o00pakeHUi B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTehb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CinoxxHbIi cocTaB Oenoro cBeta. [Iger.

ColOuparomue W pacceuBarolide JUH3BL. ToHKas JuH3a. DOOKyCcHOE
paccTositHUE W ONTHYecKas cuiia TOHKOW nuH3bl. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JIaBAEMOE JINH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHble HCTOYHUKH.
VYcnoBus HaOM0OAEHUS MaKCUMyMOB M MHUHUMYMOB B HHTephEpeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JudpakimoHHas pemérka. YCJIOBHE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTPOMCTBA M NPAKTHUUECKOE MPUMEHEHHUE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pacnpocTpaHEHHEe, OTPAKEHUE U TNPEIOMJICHHE CBETa.
OnTuueckue nprudOpBHI.

[TonHOE BHYyTpEHHEE OTpaxkeHrue. Moienb CBETOBOAA.

HccnenoBanne cBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIecKomna.

HaGmonenne natepdepeHinm crera.

HaOmronenune nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO TIPU3MBI.

[Tony4yeHue cexTpa ¢ mMOMOIIbI0 TUGPAKIUOHHON PEIETKH.

HabGntonenue nonsipu3anuu CBETa.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomul



N3mepenue nokaszaress NpeioMIICHUS CTEKJIA.
HccnenoBanre cBOMCTB N300paXeHU B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH

I'panuubl  NPUMEHUMOCTM  KJIacCM4yeckon — mexaHuku.  [loctynarsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAaPUAHTHOCTH MOAYJSA CKOpPOCTHU
CBETa B BAKyyM€, IPUHLHUI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTU. 3aMEAJICHUE BPEMEHU U COKpAILCHHE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBl. JDHEPIrus
MTOKOS.

Paznen 7. KBantoBasi puszuka
Tema 1. Dnemenmol KGAHMOBOU ONMUKU
®ortonsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YACTOTOM. DHEprus
Y UMITYJIbC (POTOHA.
Otkpeitre u uccienoBanue Gororpdexra. Onwitel A. I'. CToneroBa. 3aKOHBI

dbotordpdexra. YpaBuenue DunimTeitHa st hoToddpdekra. «KpacHas rpanuna»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TNPUMEHEHHE: (HOTODIEMEHT,
dboTomaTUMK, coTHeUHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®o1o3dh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToadekTa.

Ceeroauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio o -4acTHII.
[InanerapHas mopens aroma. [loctynater bopa. M3myuenne u moryiomeHue
(GOTOHOB MpU TMEepexo/ie aToMa C OJHOTO YPOBHS SHEPrHMHM Ha Jpyroil. Bumisl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BonnHoBeie cBoiicTBa yactull. Bosnsl 1e bpoitnsa. KoprnyckynsipHO-BOJIHOBOM
JTyaJTu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGntogenue IMHeHyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

HabnroaeHne nuHeyaToro CrexkTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpPOCHHUS sAnpa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocraBa
panuoakTuBHOrO wu3nMydeHus. CBoiictBa anbga-, Oera-, ramma-u3IydeHHs.
BiusiHME pagOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HykioHHas monens sjapa [eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M3orornsl.

Anbda-pacniaf. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JIy4YeHHE. 3aKOH PaJIMOAKTUBHOI'O pacraja.

OHeprusi CBsI3U HYKJIOHOB B sifjpe. Snepubie cuiibl. Jledext maccel spa.

SlnepHble peakuuu. JleneHne u CUHTES s1ep.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoGnemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI SIACPHON SJHEPTETUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTtob! HaOJIOIEHUS M pETUCTPALMK 3JIEMEHTAPHBIX YACTHII.

dyHaMeHTanbHbIe B3auMoieicTBUs. EqUHCTBO du3nueckoil KapTUHBI MUpA.

TexHudeckue yCTpoMCTBa U IPAKTUUYECKOE MPUMEHEHUE: NO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUnK MOHU3UPYIOIINX YACTHLL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanne TPEKOB YacTHI] (110 TOTOBBIM (OTOrpadusim).

Paznen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUMKH

Otansl pa3BUTHS acTpoOHOMUU. [IpruKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
aCTPOHOMMUH.

Bun 3Bé3mHoro nHeba. Co3Be3ausi, sSpKHUe 3BE3NBI, IUIAHETHI, UX BHIMMOC
JIBUKCHHUE.

Conneunas cucrema.

Connue. ConHeuHass akTUBHOCTh. McrouHuk sHeprum ConHOA U 3BE3N.
3BE3BI, UX OCHOBHBIE XapAKTEPUCTHUKHU. J(MarpamMma «CIEKTpalbHBIM KIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IOCIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3] TJIaBHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEee cTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu ColiHIa U
3BE3/1. DTambl )KMU3HU 3BE3].

Mineunsiii I[Iyte — nHama ['anaktuka. Ilonoxenue u aBuwxkeHue CosHIA B
IN'anaxktuke. Tunel raaktuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHI B sapax
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ua. Pazberanue raiakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyUYEHHE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMHUHU.

Yuenuuecxkue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONpeIeNICHHUs TTOJIOKEHUSI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIlaTy: OCHOBHBIE CO3Be3/1us CeBEpHOIro MOTYIIAPUS U APKUE 3BE3IBI.

HaOGmonenus B Teneckon Jlynsl, miianet, Miieunoro [lytu.

O0o01marnee NOBTOpPeHUe

Ponr ¢u3ukm W acTpOHOMHUHM B 3KOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COIMAILHOM M ATUYECKOM cpepax AesATeTLHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOM KapTUHE MUPA, poJib (U3HUUECKON TEOPUHU
B (opMHUpOBaHMM TPEACTABICHUNA O (PUIHMYECKON KapTUHE MHpPA, MECTO
(dbu3MYeCKOl KapTUHBI MHUpPaA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJICHUHN O TIPUPO/IE.

MesxknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBIISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3€M C KypcamMM MaTE€MAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesxcnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUS: SBJICHWE, HAay4YHBIM (DaKT, rumores3a, (u3nyeckas BeIWYMHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIEh, U3BMEPEHUE.

Mamemamuka: pemieHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUHA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPBI U UX MPOCKLIHUH HA OCH KOOPIAWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOJHBIC DJEMEHTAPHBIX (YHKIUH, MPU3HAKU TMOAO0OUS TPEyTrOJIHHUKOB,
onpeesIeHne oAU IIIOCKUX GUryp u 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpHUPOJE, KoyieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paanaluy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTpOCHUE aTOMOB M MOJICKYJI, KPUCTAJJIMYECKasA CTPYKTypa TBEPABIX
TEJA, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPaIbHBIN
aHaJn3.



l'eoepagpua: wmarHWTHBIE TIONMIOCA 3€MJIM, 3aJIEKH MArHUTHBIX PV,
¢doTochEMKa 3eMHO MOBEPXHOCTHU, PECKA3AHNUE 3EMIICTPACEHUH.

Texnonoeus: JAHUM DIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
AIIEKTPOJBUTATENlb, MHAYKIMOHHAS IM€Yb, pajap, pPaJuoONpUEMHHK, TEJIEBU30P,
antenHa, tenedon, CBU-meupb, MpOEKIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeYHas 6arapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOTI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenue yueOHOTO TpenMera «Pu3nMKa» HA YPOBHE CpPEIHEro OOIIero
oOpazoBanus (0a30BBIM YPOBEHB) JOJKHO OOECIICUHUTH JTOCTHIKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHUS y4eOHOro npeaMera « Ou3nKay AOJKHbI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHX  YyOEXIECHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITa M OMbITA JECSITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATENIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaIOMIEerocs] KaKk aKTUBHOTO H
OTBETCTBEHHOT'O WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATHUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX IPa)KJaHCKOIO
OO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHUE B3aMMOAEHUCTBOBATH C COUUAIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSIMHA U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU 1€ TETbHOCTH;

2) NaTPUOTUYECKOT 0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH WUJICHTUYHOCTH,
MMaTPUOTHU3MA,;

IIECHHOCTHOE OTHOIIEHUWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI M LIECHHOCTH, B TOM YHUCJIE B
JIESITEIbHOCTH YUEHOIO;

OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO Oy ayIIEro;

4) 3¢TeTHYECKOr0 BOCITUTAHNA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOUAS 3CTETUKY Hay4YHOT'O TBOPYECTBA,
MpUCyIIero Gu3nueckoi Hayke;



S) TpyA0BOro BOCIIUTAHUS:

WHTEPEC K pa3nyHbIM cdepaMm NnpodhecCHOHANIBHON AESTEIBHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM M TEXHUKOU, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyymieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3HUKY HA IPOTSHKEHUHN BCEH KU3HH,

6) YK0JIOrHYeCKOro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYPhI, OCO3HAHHE TIJI00ATHHOTO
XapakTepa FKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JIECTBUI B OKPYKAIOIIEH CPEJie HA OCHOBE
3HAHUS LEJECH YCTOMUYMBOIO Pa3BUTHS YEJIOBEYECTBA,;

pacHIMpeHUe OIbITa JeATEIbHOCTH HKOJOTHYECKON HaIMpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO0 (PU3HUKE;

7) 1eHHOCTH HAYYHOT O MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NIECKON HAYKHU;

OCO3HAHHE IIEHHOCTHM HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IIpoIlecce
u3yuyeHus: (U3MKU ~ OCYIIECTBISATH  MPOEKTHYID W HCCIIEIOBATEIIBbCKYIO
NEeSATENbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble Jiornyeckue JaeiicTBUA:
CaMOCTOSITeILHO  (OPMYJIMpOBaTh W aKTyaJIM3UpPOBaTh  MpoOsIEeMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpEAEHsATh LENU ACATEIIbHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJISAITH  3aKOHOMEPHOCTH W MPOTHUBOPEYMSI B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSAX;
pa3palaTrhiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YUETOM aHaIM3a MUMEIOIINXCS
MAaTE€PUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJICICTBUI JESITEIbHOCTH;
KOOPJAWMHUPOBATh M  BBHINIONHATH pabOTy B YCIOBHUSX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUSI;
Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBbie uccienoBare/bCKue JAeliCTBHUA:
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU IOHATHUSIMHU W METOJAAMH
(bu3nyYecKoil HayKH;



BIIAJICTh HABBIKAMU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NEITeTbHOCTH
B 00siact (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJ/IOB pelieHusl 3a/ay (PU3UUYECKOTO COJAEpNKaHUS, MPUMEHEHHUIO Pa3InYHBIX
METO/IOB ITO3HAHHSI,

BIAJCTh BHJIAMH JCATEIHHOCTH TIO TIOJYYCHUIO HOBOTO 3HAHUS, €T0
WHTEPIpETAlUU, MPEeoOpa3OBaHUI0 M TMPUMEHEHHUIO B PA3IMYHBIX Yy4eOHBIX
CUTYyalusX, B TOM YUCJIE IPU CO3JaHUU YUECOHBIX TPOEKTOB B 00JACTU (PUBUKY;

BBISIBIISITh NIPUUMHHO-CIIEJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIIICHHUS,

aHAM3UPOBATh TIONYYCHHBIE B XOJE pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOM
JEATETHLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYaIlUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TMEePEHOCUTh 3HaHuWA 10 (U3MKe B NPAKTUYECKYIO 0O0JaCTh
KU3HEICATCIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEAMETOB;

BBIJIBUTATh HOBBIE UJICH, MTPEJIaraTh OpUTHHAIBHBIC TOAXObI U PEIICHHUS,

CTaBUTH MIPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora c nunpopmanueii:

BJIAJ€Th HAaBBIKAMHU MOJy4YeHUs] UHPOpMaALUK (PU3UUECKOTO COJICp>KaHUS U3
HUCTOYHHUKOB PAa3HBIX THUIIOB, CaMOCTOSATEIBLHO OCYIICCTBIATh IIOWCK, aHAJIM3,
CUCTEMATH3AIMI0 W WHTEPIPETAIMi0O WHGOPMAIIMN Pa3IUYHBIX BHIOB U (HOpM
MIPE/ICTaBIICHNUS,

OLICHUBATh JIOCTOBEPHOCTh UH(OPMAIINH;

UCIIOJIB30BaTh  CPEJACTBa  WH(MOPMAIIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIIMOHHBIX
3a1ad ¢ CcoOmoJieHneM TpeOOBaHUN HOPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTUCHBI, pecypcocOepeKeHMUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
uH(OPMAITMOHHON O€30MTaCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOTO COJAEpKAHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3HAYCHUS MHPOPMAIIUU | TIEJICBOM ayIUTOPHUH, BEIOMpAs ONITUMAJILHYIO
dbopMy TIpeICTaBIICHUS W BU3yaJTH3aIUH.

KoMMyHHKATHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIE TelCTBUS:
OCYIIECTBIIATH OOIEHUE Ha YPOKaX (PU3UKHU M BO BHEYPOUHOH JACATCIBHOCTH;
pacmo3HaBaTh NPEANOCHUTKH  KOH(MIWKTHBIX CUTyalliii W CMsT4YaTh
KOH(IIUKTHI;



Pa3BEPHYTO W JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MIOHUMAaTh M MCIIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboThI;

BEIOWPATh TEMATHKy W METOJBl COBMECTHBIX JEUCTBHM C yd4&TOM OOIMUX
VMHTEPECOB U BO3MOKHOCTEH KaXKI0I'0 YJICHA KOJIJIEKTUBA;

MPUHUMATh LEJIM  COBMECTHOM  JAEATEIIbHOCTH, OPraHW30BbIBATH U
KOOPJMHHUPOBATH JIEUCTBUS II0 €€ JIOCTHUKEHHUIO: COCTABIATH IUIAH JCHUCTBHH,
pacrpenensaTh pojd C Y4€TOM MHEHHMM YYaCTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLIEHHBATh KA4YE€CTBO CBOEr0 BKJIAJa M KaXKIOTO YYaCTHHKA KOMAHIbI B
OOIINIA pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPHIM;

npejjaraTb HOBBIE MPOEKTHI, OIECHUBATHL WAEU C TO3UIMA HOBU3HBI,
OPUTMHAJILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, POSIBISATH TBOPUYSCTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranuzamnus:

CaMOCTOSATEILHO OCYIIECTBIISATh MO3HABATEIbHYIO NEATENbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIHUPOBATH
COOCTBEHHBIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHHS] PACUETHBIX M KaYECTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS TPAKTUYECKON PabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEU U MPENOYTEHUN;

JIaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIIOYTCHHI;

Jenatb OCO3HaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILCHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO DJPYAMIMU B 00JaCTH
(bU3UKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBII HHTEJICKT:

JIaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCHUTh KOPPEKTHUBBI B JI€SITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BIAJCTh HABBIKAMH  TO3HABATENBbHON  pedJeKkcUuM KaKk  OCO3HAHUS
COBEpIIAEMbIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHHUI;

UCIIOJIB30BaTh NMPUEMBI peIeKCUM JJISl OLICHKH CUTYyallid, BRIOOpa BEpPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO TNPUHUMATH PEIICHUS IO WX
CHU)KCHHUIO;

NPUHUMATh MOTHMBBI M apTryMEHTHl JPYTHX TpPU aHaW3e pPe3yJIbTaToB
JeSITeNIbHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTryMEHTBHI JPYTHUX TMpPH aHaM3€e pe3yiIbTaToB
NEeSATENHHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIUOKH.

B mpomecce AOCTHXKEHHsI THYHOCTHBIX PE3YJIbTAaTOB OCBOCHHSI MPOTPaAMMBI
no ¢u3uKe JIsi YPOBHS CpeIHEro ooOiero oOpa3oBaHUS Yy OOydarOIIUXCs
COBEpPIICHCTBYETCS AMOITMOHAIILHBIN WHTEJICKT, MIPEATOIar afO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOITMOHATILHOE
COCTOSIHHE, BUACTh HANPaBICHUS PA3BUTHUSA COOCTBEHHOW IMOLIMOHAIBLHOU chepshl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJACHHWE, CIIOCOOHOCTh aJanTUPOBAaThCA K
OMOIMOHAJILHBIM U3MEHECHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAaIlMH, BKIIOUYAIONICH CTpPEMIICHHE K TOCTIKEHUIO e U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTH, YMEHHE IEHCTBOBATh HMCXOIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AYMOIIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTBIBATh €r0 TPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BBICTPAUBATH OTHOIIICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peiiaTb KOHPIUKTHI.

MHNPEIMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPHUPOBATh Ha MpUMEpax poiib U MeCTo (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (U3UUYECKUX MOJIETeH:
MaTepualibHas TOYKa, HHEPIMaJIbHAs CHUCTeMa OTCuéTa, aOCOJIFOTHO TBEPAOE TEIO,
WJICAIIBHBIN Ta3, MOJEIN CTPOCHUS ra30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 33]1a4;

pacno3HaBaTh (PU3NYECKUE SBJICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U



NEKTPOAVMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE TMaJeHUE Tell, JBUKEHHE I10 OKPYXKHOCTH, WHEpPLHS,
B3auMozeiicTBue Tel, AU Qy3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMa Tell PU HarpeBaHUM (OXJIaXIEHUHU), TEMIOBOE
paBHOBECHE, UCIIAPEHME, KOHICHCALMs, IUIABJICHUE, KPUCTAJUIN3ALUs, KUIICHHE,
BJI&KHOCTH BO3/lyXd, IIOBBIIICHUE aBJIICHUS Ia3a IIPU €r0 HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXAY IIapaMeTpaMH COCTOSIHMS Ta3a B HM30IPOLECCax,
AIIEKTpU3aLus Tell, B3aUMOJCHCTBUE 3aps10B;

OIMCHIBAaTh MEXAHUYECKOE IBUKEHHE, HCIOJb3Yys (DPU3MUECKHE BEIUYMHBIL:
KOOpAMHATa, IyTh, NEPEMELIEHHE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
MMITYJIbC T€JIa, KUHETUYECKasi SHEPrus, NOTCHUNAIBbHAS JHEPIHs, MEXaHW4YecKas
paboTa, MeXaHHYEeCKas MOIIHOCTb, MpPH OMNHCAHUU NPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS M EIUHUIIBL,
HaXOJUTh (OPMYJbl, CBA3BIBAIONIME JNAHHYIO (PU3MYECKYIO BEJIMYMUHY C JPYTUMHU
BEJINYNHAMM;

ONMCBHIBATh M3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBICHHS,
UCHONB3Ysl (U3MUECKHE BEJIMYMHBI: JaBJIEHWE ra3a, TemIepaTypa, CpeaHss
KMHETUYECKAST DHEPIUs XaOTHYECKOrO JBHKEHHUS MOJIEKYJ, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs SHEprus, padbora rasa,
KO3((PUIIMEHT TMONE3HOr0 JEWCTBUS TEIUIOBOTO JBHUraTess; NpH ONUCAHUU
IPaBWIBHO TPAKTOBATh (DU3UYECKUH CMBICH UCHOJB3yEMBIX BEIUYMH, HX
00O3HaUY€HUs M E€OUHUIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOLIUE JAHHYIO
(U3UYECKYIO BEJIMYUHY C APYTUMU BEIUUUHAM;

OMUCHIBATh U3YUYEHHBIE DIEKTPUUECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIONIb3Ysl (PU3NYECKHE BEIUUYMHBL AJIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE I0JIE, HANPSKEHHOCTD I0JIs, TOTEHIUAJI, PA3HOCTh NOTEHIMAJIOB;
OpU ONHUCAHUM TPABUWIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHHUsS] M EIHUHMIIbI; YKa3blBaTb (POPMYJIbl, CBS3bIBAIOLINE
JAHHYIO0 (PU3UYECKYIO BETUUYHMHY C APYTUMHU BEIUYUHAMM;

aHaJM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJICHMSI, UCHOJB3Ysl (U3NUYECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BceMupHOro tsarorenus, I, I n III 3akonsr HeroToHa,
3aKOH COXPaHEHHs MEXAaHWYECKOM DHEPIUH, 3aKOH COXPAHEHUs HMILYJIbCa,
IPUHIUI CYNEPIO3ULIMHA CHWJI, INPUHLUUII PABHOIPABUS HHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYJSIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS BEILECTBA, TI'a30BbIE
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JBUKEHUS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypou, MEePBbIi 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHECHUS
IEKTPUYECKOr0 3apsiaa, 3akoH KylloHa, npu 3TOM pas3inyaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (IpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pazauyaTh YCJIOBHS MX O€30MacHOTO WCIIOIh30BAaHUS B
MOBCEIHEBHOM )KU3HH;

BBITIOJTHATh JKCIIEPUMEHTHI IO MCCIECAOBAHUI0 (HU3UYECKUX SIBIICHUN W
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUM, MPU STOM
dbopmynHpoBarh TpobieMy/3agady M THIOTE3y Y4eOHOro HSKCIIEpUMEHTA,
coOHpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOpYIOBaHMS, MPOBOAUTH OIBIT U
bopMyIUpPOBaTH BHIBOIBI,

OCYUIECTBIISTH MPSAMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYUH, TIPU
ATOM BBIOMpPAaTh ONTUMAJBHBIA CIOCOO0 W3MEPEHUSI U HCIMOJb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHU;

UCCJIEIOBAaTh  3aBUCHUMOCTH  MEXIY  (U3NUYECKHMMH  BEIUYMHAMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUH, NPH 3TOM KOHCTPYHMPOBATHh YCTAaHOBKY,
(buKcUpoBaTh pe3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIMYUH B
BUJI€ TaOIUIl U rpadMKOB, JAEJIaTh BHIBOABI 10 PE3yIbTaTaM UCCIICI0BAHUS;

coOI01aTh MpaBmiia 0€30MacHOrO TPyJa MPHU MPOBEJACHUU HMCCIEIOBAaHUN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW W IMPOECKTHOM
JIEATEIIbHOCTU C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000py1I0BaHUS;

pemarb pacy€éTHhIE 3aJaud C SIBHO 3aJaHHOM (PU3HUYECKOW MOJEINbIO,
UCTIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a9n
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3NUYECKHE BEIUYUHBI U (POPMYIIHI,
HeoOXoauMble Jisi €€ pelleHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATbHOCTH
MOJTY4YE€HHOI'0 3HaYeHUs (PU3UIECKON BEIUUUHBIL;

pelaTh KaYeCTBEHHBIC 33/1aui: BBICTPAUBATh JJOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHHM C OMOpON Ha HM3y4YEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nuecKkue IBICHUS;

UCIIOJB30BaTh  NPU  pPEIIEHWH  y4eOHBIX  3aJlad  COBPEMECHHBIC
MH()OPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIUU
Y TIPE/ICTaBIICHUS Y4EOHOW U HAyYHO-MOMYJISIPHON HH(POPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyJaeMyt0 HH(OPMAITHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSACHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (U3UKE B MOBCEIHEBHON >KU3HU
JUTsi o0ecriedeHus: 0€30MacHOCTH MpU OOpaIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMUCTBAMM, JIJIsi COXPAHEHUSI 3JJOPOBbSI M COOJIO/IEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAKOLIEHN Cpelie;



paboTaTh B TpyIIE C BBHIMOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYNIbI, PAlMOHAIBHO PACHPENeNsaTh OO0S3aHHOCTH U
IJJAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB T'PYIINBI B PELICHUE paccMaTpUBAEMON MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHBIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

JEMOHCTPHUPOBATh Ha MpUMEpax poiib U MeCTO (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBl MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOW NEATENBHOCTH JIFOAEH, LEIOCTHOCTh U E€IUHCTBO
(bu3HYECKON KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYECHHBIX (U3UYECKUX MOJIETeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, Jyd CBETA, TOYECYHBIM UCTOYHUK CBETA, SIACPHAs
MOJIeJIb aTOMa, HYKJIOHHAsh MOJEJIb aTOMHOTO sipa MpHU pelieHuu (PU3NYECKUX
3a/1a4;

pacno3HaBaTh (pU3NYECKUE SBJICHHS (TPOIECCHI) U OOBICHITH MX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DUBHKH: DIIEKTPUUYECKASI TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHUCTBHUS TOKA, B3aUMOJICHCTBUE
MarHuToOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJISI Ha
MPOBOJHUK C TOKOM W JIBIXKYIIMICS 3apsll, 3JEKTPOMArHUTHbIE KOJeOaHUs u
BOJIHBI, TPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHHUE,
uaTepdepeHusa, audpaknus W TOMApU3alUs CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3G hexT (hoTod3¢dheKT), cCBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aroMa BOJOpPOJa, €CTECTBEHHAas W HCKYCCTBEHHas
PaIOaKTUBHOCTb;

OMHUCHIBATh W3YUYEHHbIC CBOMCTBA BENIECTBA (AIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHUE,  DJEKTPUUYECKYI0  MPOBOJUMOCTb  PAa3IU4YHBIX  Cped) U
AJIIEKTPOMArHUTHBIE $SIBJICHUS (TPOLECCHI), MCHOJB3YSd (U3UUYECKUE BEIMYMHBIL:
AIEKTPUYECKUHN 3apsii, CWJIAa TOKA, JIEKTPUUECKOE HAIPKEHUE, DIEKTPUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJBIKYIAS CHIa, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMojs, cuwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYILIKU, SHEPrUs HJIEKTPUYECKOTO0 M MATrHUTHOTO TMOJEH, MEPUOJ U YacToTa
KojeOanuii B KosiebaTeIbHOM KOHTYpe, 3apsii U CHiIa ToKa B IIpolecce
TApMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOsHUE U
ONTUYECKAasl CUJIa JIMH3bI, NPU ONUCAHWUU MPABUIBLHO TPAKTOBATh (PU3MUECKUi
CMBICI UCIIOJB3YEMbIX BEJIIMYMH, HX OOO3HAUYEHUS U EIUHUIBI, YKa3bIBaTh
bopMymbl, CBS3BIBAIONIME JAHHYIO (PU3WYECKYIO BEIUYUHY C JPYTUMHU
BEJINYMHAMU;

OMHUCHIBATh H3YUYCHHBIE KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HUCIOIb3YS
(¢u3uYeCcKre BEIUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acTOTa CBETA, YHEPTHsl U UMITYJIbC (POTOHA, TIEPUOJ MOTypacmaia, SHEPTUsl CBSI3U
aTOMHBIX $IJIep, MpH OINUCAaHUU TNPABUIBHO TPAKTOBaTh (UIUYECKUN CMBICIT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUs W E€JIMHHUIIbI, YKa3bIBaThb (POPMYIIbI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYIO0 BEJIMYMHY C JPYTUMH BeJIWYMHAMU,
BBIYMCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBL;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SIBJICHMSI, UCHOJB3Ysl (U3NUYECKUE
3aKOHBI M MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MMapalIEIbHOTO
COCOUHEHUsI IPOBOJHUKOB, 3aKOH Jkoyns—JleHma, 3aKOH BJIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHA Mg PoTtorddexra,
3aKOH COXPAHEHHUSI JHEPruH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPAHEHUs
IIEKTPUYECKOTO 3apsA]ia, 3aKOH COXPAHEHMS] MACCOBOIO 4YMCIIA, MOCTysaTsl bopa,
3aKOH PAJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE€ BBIPAKEHHWE U YCIOBHS (TpaHUlbl, 00J1acTH)
PUMEHUMOCTH;

OIPENEIISITh HAIIPaBJIEHUE BEKTOPA MHAYKLIWHA MarHUTHOT'O I10JIS1 TPOBOJIHUKA
C TOKOM, CujIbl Amniepa u cuibl JIopeHua;

CTPOMTh UM OIHMCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHl IO HCCIENOBAHUIO (DU3NYECKUX SBICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX HM3MEPEHUH: IpPU 3TOM
dbopmypoBath TpobieMy/3agady M THUNOTE3y Y4eOHOro HSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OIBIT U
bopMyIHpOBaTh BHIBOIHI,

OCYUIECTBJISITh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PUINYECKUX BEIUYUH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HCHOJIb30BaTh HM3BECTHHIC
METOJbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKMX BEJIMYUMH C HCHOJIb30BaHUEM
OpsMBIX HM3MEPEHUH: IpPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBHCUMOCTH (U3UYECKUX BEJIMYMH B BHJE TaOIUI U
rpauKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

co0uo1aTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEACHUHM UCCIIEIOBAaHUMA B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOW U IMPOEKTHOM
JESATENBHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1A0OPATOPHOIO
0o00opyIOBaHUS;

pemiath pacy€THBIE 3a7adyd C SIBHO 3aJaHHOW (PU3MUECKOW MOJENbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M MIPUHIIMITBI, HA OCHOBE aHAJIU3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUYECKHE BEIUYMHBI U (POPMYIIbI,



HEOOXoaMMbIe Jisi €€ PEIIeHHs, TPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3MUECKON BEINYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTHUECKH HEMPOTUBOPEUNBYIO
LEMOYKY PpACCYXJCHUW C ONMOPOM Ha HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznYecKue sIBJICHUS;

UCIIOJIb30BaTh ~ MPU  PEIMIEHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
WH(OPMAITMOHHBIC TEXHOJIOTHH JJIS TOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUN
Y TIPEJICTaBIICHUS Y4EeOHOW U HAyYHO-MOMYJIIPHON HH(POPMAIINH, TTOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

OOBSCHATh TPUHUUINBI JEHCTBUS MAalIWH, NPUOOPOB U TEXHUYECKUX
YCTPOMWCTB, pa3inyaTh yCIOBUS WX OE€30MACHOTO WUCIIOIh30BAHUS B MMOBCEIHEBHON
JKU3HU,

MPUBOUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MpU OOpaIllEeHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JJISI COXPAHEHHS 3JI0POBbSI U COOIIOJICHUSI HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPYKAIOIIEH CpeJIe;

paboTtaTh B TpyNNe C BBHIIOJHEHUEM paA3JIMUYHBIX COIMATIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYIIBI, PalMOHATBHO pACHPEACNATh OOS3aHHOCTH U
IJIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJ€KBAaTHO OLCHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

Koun4yecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM
Ne o/ (ungposbie)
NMPOrpamMmmMbl Bcero Koutposanubie | JlaGopaTopHbie
oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Paznen 1. PUBUKA U METOJAbI HAYUYHOI'O IIO3HAHUSA
1.1 ®u3uKa 1 METOABI HAYYHOI'O O3HAHUS 2 - - bubmmorexa [TOK
' A Y https://m.edsoo.ru/7f41bf72
Uroro no pazpeny 2
Pazpgen 2. MEXAHUKA
2.1 Kunemaruka 8 1 - bubmorexa [TOK
https://m.edsoo.ru/7f41bf72
bu6mmorexa [{OK
2.2 8 - -
Jlunamika https://m.edsoo.ru/7f41bf72
bu6mmorexa [JOK
2. 7 1 1
3 3aKOHBI COXPAHEHHS B MEXaHUKE hitps//m.cdsoo.ru/7f41bf72
Wtoro no pazaeny 23

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 4 ) bubnmnorexa [JOK
’ TEOpHU https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2 1 1 1
3 OCHOBEI TEpMO/HHAMHKH > https://m.edsoo.ru/7f41bf72
Hroro no pazneny 19
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DNeKTpocTaTHKa 7 - - bubnmoreka [JOK




https://m.edsoo.ru/7f41bf72
40 ITocTosiHHBIN AneKTpUYecKuil TOK. TOKH B 13 | ) bu6mmorexa [IOK
' pa3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 20
PesepBHOe Bpems 2 - -
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 4
11 KJIACC
Kosan4yecTBo yacoB JJIeKTPOHHBbIE
HanmeHnoBaHue pa3ie/ioB U TeM undposbie
Ne n/m P Kontpoabnbie | JlaGopaTopubie (pp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MaruautHoe noJie. DJIeKTpOMarHuTHas 12 | 1 bu6mmoreka [{IOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 12
Pazpnen 2. KOJIEBAHUA U BOJIHbBI
21 MexaHu4eCcKHe U 3JIEKTPOMarHuTHbHIE 6 | bubmuoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢
29 MexaHu4ecKue U 3JIEKTPOMarHuTHbBIE 5 | ) bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c¢97c
2.3 Onruka 11 1 2 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
Hroro no paszneny 22




Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJLHOCTH

31 OCHOBBI CIELIMATILHON TEOPUU ) bu6mmorexa [JOK
’ OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c¢
Uroro no pazpeny 2
Pazgena 4. KBAHTOBAS ®U3UKA
4.1 OJ1eMEHTHI KBAHTOBOUM ONTUKH 5 bubnmorexa LIOK
https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
4.2 2
Crpoenue aToma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 A 10
TOMHOE A/pO https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 17

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 8 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 8
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o061maroiiee MOBTOpPEHKE 4 ﬁgfﬁ;ﬁfgﬁ)gﬁ}; 41697c
Hroro no pazaeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IHOYPOYHOE IINIAHUPOBAHHUE

10 KUIIACC
Ne Koanu
Tema ypoka Hara
n/n €CTBO
U3yYeHus
4acoB

1 ®usuka — Hayka o npupoje. Hayunbsie METOAbI MO3HAHUS |
OKpY’KaroIlero Mupa

) Poinb 1 MecTO pu3MKN B POPMHUPOBAHNU COBPEMEHHON HAYIHOM ]
KapTHUHBI MUPA, B IPAKTUYECKOM IEATEIBHOCTH JIFOACH

3 Mexanuyeckoe apuxenue. Cucrema orcuera. Tpaexropus. [1yTs. 1
IIepemenienue.

4 PaBHOMepHOE npssMonuHeliHoe BrkeHre. CKOpOCTh. Y paBHEHHE |
JBUYKEHUS.

5 Pemenue 3agau no reme «PaBHOMEPHOE IBUKEHHE TEIL. |
YpaBHeHHE IBUKECHUSD)

6 MrHoBeHHas ¥ CpeHss CKOPOCTH. 3aKOH CIOXKEHHUS CKOPOCTEH. 1
Yckopenue. J[BUKeHUE C IOCTOSHHBIM YCKOPEHHUEM. 1

3 PaBHOMEpHOE IBU)KEHUE TOUYKHU IO OKpYX)HOCTU. KuHemaTnka 1
TBEPAOIO Tela.

9 Pemenue 3anau no teme «KnHemaTuka TBEpIOTo TEIa» 1

10 KonTpoabnas padora Nel mo teme « Kunemaruka» 1

11 OcHoBHOe yTBep:kieHne Mexanuku. Cuna. Macca. 1

12 ITepsbiii 3akoH HproTOHA 1

13 Bropoii 3akon HeroTtona 1

14 Tperuif 3axon HeroTona 1

15 Cunsl B ipupoe. Cuia TSKECTH U CUJla BCEeMUPHOTO TATOTEHUS. 1

16 Bec tena u HeBecOMOCTb. 1

17 Hedopmarus u cwia ynpyroctd. 3akoH ['yka. 1

18 Cuna tpenus. Koapduument tpenns. Cuna conpoTHBIECHUS NIPH |
JBUKEHHUHU TeJa B KUAKOCTU WIN ra3e

19 NMnynsc MaTepuaibHOW TOUKHU. 3aKOH COXPAHEHHS UMITYJIbCA. 1

20 Pemenue 3ana4 no Teme «3aKOH COXpPaHEHUS UMITYJIbCA» 1

21 PaGoTta u MOIITHOCTH CHITBIL. 1

” Oneprus. Kunetnueckas ¥ moTeHUHaIbHAs SHEPTHH. 3aKOH |
COXPAHEHHUs YHEPTUU.

o JlabopaTropHnasi padora Nel «M3yuyeHue 3aK0HA COXPAHEHUSA |

MeXaHU4eCKOH IHeprum»
24 [ToBTOpEHMNE TEMBI «3aKOHBI COXPAHEHUSI B MEXAHUKE» 1




KonTpoabHas padora Ne2 nmo teme «uHamMuka. 3akoHbI

25 COXpaHEeHHMS B MeXaHHKe»

26 OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.
bpoyHOBCKOE BMKEHHE.

7 Cuuibl B3aMMOJIEUCTBHS MOJIEKYJI. MoJienu CTpoeHus ra3os,
KUAJIKOCTEN U TBEPABIX TEIl

28 OcnoBHoe ypaBHenne MKT razos.

29 Pemenue 3anau no reme «OcHoBHOE ypaBHeHue MKT razos»

30 TennoBoe paBHOBecue. TemnepaTtypa u €€ u3MepeHue. JHeprust
TEIJIOBOT'O IBM>KEHHSI MOJIEKYJI.

31 Wneanpbhsbiii raz B MKT. OcHoBHoe ypaBHenue MKT.

32 I"a30BbI€ 3aKOHBI.

1 Pemenue 3anau no reme «OcHoBHOE ypaBHeHre MKT u rasossie

3aKOHBD»

34 JlaGoparopHasi padora Ne2 « IKkcrepuMeHTAIbHas IPOBEPKa
3akoHa I'eii-JIroccaka»

35 Hacepiennsiii nap. /[aBinenue HacblleHHOro napa. BiaxxHocTh
BO3JyXa.

36 Kpucrannmaeckue u amopdusie Tema.

37 BuyTpeHHss sHEprust TepMOAMHAMUYECKOIN CUCTEMBI U CIIOCOOBI
e€ m3aMmenenus. Pabora B repmoannamuke. KoauaecTBo TEIIOTHI.

38 Pemenue 3a1a4 Ha pacu€T BHYTPEHHEN YHEPTUN.

39 [IepBblii 3aKOH TEPMOAVMHAMUKHU U €r0 IPUMEHEHUE K
M30IpoIieccam.

40 Pemenue 3anay no teme «llepBblil 3aKOH TEPMOIUHAMUKI»

A1 HeobpaTtumocTs niporieccoB B mpupoe. Bropoii 3akoH
TEPMOJIUHAMUKHU

42 [Ipunuun neiicteusa u KII/l TenioBoi MalmHsI.

43 O6o061maromuii ypok no teme «MosekyispHas pusuka. OCHOBBI
TEPMOIMHAMUKI

44 Kountpoabnas padora Ne3 no teme «MoJsiexyasipuas ¢gusuka.
OCHOBBI TEPMOINHAMHUKID)

45 DnekTpu3anus Tes. DIEKTPUUECKUH 3aps. 3aKOH COXPaHEHHUS
3apsna.

46 B3aumogeiictBue 3apsanoB. 3akoH Kynona.
OnexTpuueckoe noyie. Hanpspk€HHOCTD 37EKTPUUYECKOTO TOJIS.

47 [Tone ToueuHoro 3apsna u 3apsKeHHoro mapa. [puHnun
CYNEPIO3ULMHU ATEKTPUUECKUX MOJIEH.

48 Pemenue 3anau no teme «3axkoH Kynona. HanpsoxeHHOCTD




SJICKTPHUYCCKOTI'O ITOJISI»

HOTGHHI/IaJI SJICKTPOCTATUYCCKOI'O IOJIA U Pa3HOCTb NOTCHIHUAJIOB.

49 CBs13p MEX]ly HaIIPSHKEHHOCTBIO TI0JIS1 M PA3HOCTHIO TIOTEHIUAJIOBY !

50 OnexrpoémkocTs. KonaeHcaTtop. DHeprus 3apsyKeHHOTO |
KOHJIEHCaTOopa.

51 Pemrenue 3amau mo reme «IEKTPOEMKOCTD IIOCKOTO |
KOHJIEHCAaTOpa. DHEPrus 3apsHKEeHHOTO KOHIEHCATOpay

50 DNeKTpUUYECKUH TOK, YCIIOBHUS €ro cylecTBoBanus. Cuiia Toka. |
Hanpsokenne. Conpotuiienue. 3akoH Oma Ji1s yyacTKa LETH.

53 [TocnenoBarensHOE, apauIeIbHOE, CMEIIAHHOE COSAMHEHNE 1
IIPOBOJHUKOB.

54 JlabopaTtopHas padota Ne3 «IlocienoBarenbHoe U apalIeIbHOE 1
COEIMHEHHE MMPOBOTHUKOB

55 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. DIEKTPOBIKYIIIAS |
cwia. 3akod OMa JUIst HOJTHOM IENH.

56 Pemrenue 3anau no teme «3akoH Oma AJis MOTHOM LIKITHY 1

57 JlaGoparopnas padora Ne4 «U3mepenue IAC ucrtouHuka 1
TOKA ¥ €ro BHYTPEHHEr0 CONPOTHBJICHUSD)

58 Pemenue 3amau mo teme «I[1o0CTOSTHHBIN STIEKTPUUECKUM TOK» 1

59 KonTtpoubnasi padora Ned o teme «IlocTostHHBIN |
JIEKTPUYECKHI TOK»
DnexTpuyeckas MPOBOAUMOCTh Pa3TUYHBIX BEILIECTB.

60 OneKTpOHHAas POBOJAUMOCTb METAJUIOB. 3aBUCUMOCTb 1
COIIPOTHBIICHHS METAJIIIOB OT TeMIiepatypbl. CBEpXIpPOBOIUMOCTb

61 [TomynpoBoAHUKH, HX COOCTBEHHAS ¥ IPUMECHAST TPOBOIUMOCTD. 1

62 DNeKTpUUYECKU TOK B BaKyyMe. DJIEKTPOHHO-IyueBas TpyOKa. 1

63 DIIEKTPUYECKUHN TOK B )KUAKOCTAX. DIICKTPOJIH3. 1

64 DneKTpuYecKuil TOK B razax. CaMoCTOsATENbHbBIN U |
HECAMOCTOSTENbHBIN pa3psl.

65 O6o0maromuit ypok «1eKTpOANHAMHUKA 1

66 PesepBubIil ypok. O6o0matonuii ypok mo temam 10 kimacca 1

67 PesepBHbIi1 ypoK. 1

68 PesepBHBIil ypok 1

68

OBIIEE KOJIMYECTBO YACOB I1O IIPOTPAMME




11 KIIACC

N Koauuec | JlaTa
° Tema ypoka TBO H3Y4YeHH
n/n
4acos 1

| MaruautHoe nosie. UHAYKIHS MarHUTHOTO NoJiA. JInHumn |
MarHUTHOM MHIYKIIMH.

2 Cuna Amenepa. 1

3 JleiicTBre MarHUTHOIO MOJISL HA IBHKYILYIOCS 3apSKEHHYIO |
yactuny. Cuna Jlopenua.

4 l'unore3za Amnepa. MaruuTHble CBOICTBA BEIIECTBA. 1

5 DneKTpoMarHuTHas MHAYKUus. [I0Tok BeKTOpa MarHUTHOM |
WHITYKITUH.
Hanpasnenue nnnykuunonHoro toka. [Tpasuiio Jlenua. 1
3aKOH 3JIEKTPOMAarHUTHON UHAYKIIUH. 1

g JlabGoparopnas padora Nel «3yyeHnue siBjaeHUus |
3JIEKTPOMATHUTHON MHIAYKIHID)

9 WuayktuBHoCTh. SABnenue camonnaykuuu. 31C caMOUHIYKIUH. ]
DHeprusi MarHUTHOT'O MOJISI KATYLIKH C TOKOM.

10 DJIEKTPOMArHUTHOE TOJI€. 1

1 Pemenue 3amau no reme «MarauTHoe rose. DJIeKTpOMarHuTHas |
WUHIYKUUS»

2 KonTpoabnast padora Nel mo teme «MarauTHoe noJie. |
DJIEKTPOMATHUTHASI HHIAYKIIUS»

13 Mexanuyeckue KojieOaHusl. 1

14 JlabGopaTtopnas padora Ne2 «OnpenesieHue yCKOpeHUst |
CcBO0OOJHOIO MaJeHNs NTPH MOMOIIHA MasITHHKA)

15 CB0OOHBIC U BBIHYKICHHBIC AJICKTPOMATrHUTHBIE KOJICOaHMUs. |
KonebarenbHbIi KOHTYD.

16 ITepeMeHHBII TOK. AMIUIUTYTHOE U AEMCTBYIOLIEE 3HAUEHNE 1
CHWJIBI TOKA U HaNIPSYKEHUSI.

17 Tpanchopmarop. 1

18 [Ipou3BoacTBO, Mepeava u MOTPeOICHNUE ITEKTPUIECKOM 1
SHEPrUu
MexaHnueckue BOJIHBI, yCIIOBUS pactipocTpanenus. [lepuon.

19 CkopocTb pacnpocTpaHEHMsI U JUIMHA BOJIHBL. [lonepeunsle n 1
IPOJOJIbHBIE BOJIHBI

20 DIEKTPOMAarHUTHBIE BOJIHBL, UX CBOMCTBA U CKOPOCTb. 1

21 IIpyuHIMIIBI paguOCBA3H U TEJIEBUICHU. Pa3BuTHe cpeacTs CBs3N. 1




Pagnosokamus

22 Pemenue 3agau
23 KonTpoasnas padora Ne2 nmo teme «Kosiebanusi 1 BOJHbI» 1
24 OtpakeHue cBeTa. 3aKOHbI OTPAYKEHUS CBETA. 1
25 [Ipenomnenue ceta. [loaHOE BHYTpEHHEE OTPA’KECHHUE. 1
26 Jlaboparopnasi padora Ne3 «3mepeHue nokasareJis 1
NpeJIOMJIEHHUS CTEKJIa»
27 JIunssl. [locTpoenue n3obpakeHuil B THH3E. 1
28 ®opmyia TOHKOH JUH3BL. Perienue 3amay. 1
29 Hucnepcus ceeta. UHTepdepenus. 1
30 Judpakius cBeTa. 1
31 JudpaxknuonHas pemeéTka 1
32 Pemenue 3ana4y Ha nHTEpPEpEHIINIO U TU(PPAKIINIO BOTH. 1
13 Jlaboparopnasi padora Ned4 «I3mepeHue NJMHBI CBETOBOM |
BOJIHBI»
34 KonTpoasnas padora Ne3 no reme «Onruka» 1
35 [TocTynaTel cienabHOW TEOPUH OTHOCUTENIBHOCTU. OCHOBHBIE |
CJIEJICTBUS U3 NIOCTYJIATOB.
36 DHeprus U UMIYJIbC PEISTUBUCTCKON YacTUlbl. CBSI3b MacChl € |
SHEPIrHe U UMITYJIbCOM. DHEPTHUsl TOKOS.
37 W3nydeHus u cnekTpbl 1
38 [IIxana 37eKTPOMAarHUTHBIX BOJIH 1
39 D013 PEKT U ero 3aKOHBHI. 1
40 VYpaBuenue Diinmreiina s porodddexra. «KpacHas rpanuiar 1
doroapdekra
41 Pemenue 3anau no reme «JI€MEHTHI KBAHTOBOM ONTUKID) 1
4 Crtpoenue atoma. OmnbiTel Pezepdopia 1mo paccessHiio 0-4acTHIl. |
[InaneTapHast MoJienp aToma.
43 KBanToBbIe nocrynars! bopa. 1
44 CrpoeHue aTOMHOTO siipa. SIepHbIe CUIIbl. DHEPTUs CBSI3U |
ATOMHBIX SIJEP.
45 Pemienue 3a1ay Ha pacyeT SHEPrUU CBS3H. 1
46 OTKpbITHE paJMOAKTUBHOCTU. PasinoakTUBHBIE IPEBPALLIEHUS. 1
47 3aKOH paJMOaKTUBHOIO pacnana. M30Tormsbl. 1
48 Pemenue 3agau no reme «PagnoakTHBHOCTHY 1
49 [Jenenne snpa ypana. Llennas sipepHast peakiusl. 1
50 S nepHslit peaktop. IIpuMeHeHne A1epHON SHEPIUN. 1
51 TepMosiiepHbIe peakinu. Pemenue 3aaay. 1




52 KonTpoabnas padora Ne 4 mo teme «®@u3nKa aTOMHOTO0 SIAPa» 1
53 DIeMEeHTApHbIC YACTHI[BI. AHTHYACTHIIBL. 1
54 Crpoenne COHEYHON CUCTEMBI. 1
55 Cucrema «3emiisi-JIyHay 1
56 dusnueckast IPUPOJIA [UIAHET U MaJIbIX TEll. 1
57 O6urue cBenenust 0 CorHie. 1
58 3Be3/1bl M HICTOYHHUKHU UX SHEPIHH. 1
59 dusnyeckas IPUPoIa 3BE3/I. 1
60 Hamra FanakTuka. 1
61 [TpoHCXOKICHHE U YBOIOLMS TATAKTUK U 3BE3/I. 1
62 Enunas ¢pusnueckast KapTHHa MUpA. 1
63 PesepsHsiil ypok. Kunemaruka. 1
64 PesepBubIii ypok. JnHamuka. 1
65 PesepBHbIil ypok. 3aKOHBI COXPAHEHUS B MEXAHHUKE. 1
66 PeseprubIit ypok. Tepmoannamuka. 1
67 PesepBHblil ypok. MarautHoe nose. 1eKTpOMarHuTHas |
WHTYKIHS
68 PezepsHblii ypok. Ontuka. KanroBas ¢usuka. 1
68
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpelHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha TMpHUMEpax poib W MecTo (PU3MKH B
(hbopMUPOBaHUKM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATECILHOCTU
nroei

Y4uThIBaTh TPAaHULBl IPUMEHEHUSI U3YUYEHHBIX (U3NYECKUX MOJENEH:
MaTepuaibHas TOYKa, WHEPIHAIbHAs CHCTeMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO0, UICAIBHBIN Ia3; MOAECIU CTPOCHHS I'a30B, KUIAKOCTEU U
TBEPABIX TEJ, TOYEYHBIM DJIEKTPUUYECKHM 3apsii — IpPU PELICHUH

(buzmveckux 3a1aq

Pacnio3naBath ¢uszuveckue sBICHHS (MIPOIECCH) U OOBSICHITh X Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJSPHO-KUHETHYECKON Teopuu
CTPOEHHUS BEIIECTBA U  JJIEKTPOJMHAMUKH: pPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOJIHOE MaJCHUE
Ted, ABW)KEHHE IO OKPYXXHOCTH, WHEpLHUS, B3aUMOJCIHCTBUE TeT;
nuddy3us, OpPOYHOBCKOE JBWIKEHHUE, CTPOCHUE JKHAKOCTEH U
TBEPABIX  TeJ, M3MEHeHHe oObEéMa Teln TMpU  HarpeBaHUU
(oxJlax1IeHnu), TEIJIOBOE paBHOBECHE, HCHApeHue, KOHJEHCAIus,
IUTaBJICHHE, KPUCTAUIM3alUs, KUIEHHWEe, BIAXHOCTh BO3/yXa,
MOBBIILICHUE JIaBJICHUS Ta3a MPU €r0 HarpeBaHUM B 3aKPHITOM COCYIIE,
CBA3b MEXJy IapaMeTpaMU COCTOSIHMSI Tra3a B M30IMpOLEccax;

SJICKTpU3aluid TCII, B3aUMOJICHCTBUE 3apsaa0B

OnuceiBaTh MEXaHUYECKOE [IBIKEHHUE, WCIONB3ysl (U3HUECKUE
BEJIMUMHBI: KOOPAMHATA, MYTh, MEpEeMeIlleHNe, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHWJIa, UWMIyJIbC Tela, KUHETHYeCKas DSHEeprus,
NMOTCHIIMATIbHAS OHEPTHs, MEXaHWYecKas paboTa, MeXaHHYecKas
MOIIHOCTB; TIPU OMMHMCAHUH TIPABMIHHO TPAKTOBATh (DU3UIECKUNM CMBICI
UCTIONB3YEMBIX BENUYHMH, MX OOO3HAUEHUS W EIUHUIBI, HAXOAWUTh
(hopMyIibl, CBS3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU

BCIIMYMHaAMH

10.5

OmnuceIBaTh HN3YYCHHBIC TCIIJIOBBIC CBOMCTBA T&II W TCIUIOBBIC



10.6

10.7

10.8

ABJIGHUS, WCHONB3Yysd (U3MUECKHEe BEJIWYUHBI: JaBJICHHE Tas3a,
TEMIIepaTypa, CpEIHsAsl KUHETHYeCcKas DOSHEpPrus XaoTHYECKOTO
JIBUKEHUS MOJIEKYJ, CpEIHEKBagpaTH4Has CKOPOCTb MOJIEKYJI,
KOJIMYECTBO  TEIUIOThl, BHYTPEHHAsS OJHeprus, pabora rasa,
KO3(QGUIMEHT MO0JIE3HOI0 JAEWCTBUS TEIUIOBOIO JABHUraTess; INpHU
ONMCaHUU MIPaBUIIBHO TPaKTOBaTh ¢busnueckuit CMBICIT
UCTOJIb3yEeMbIX BEJIMYMH, UX OOO3HAYEHHs W EIUHUIbI, HAXOJIUTh
(hopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUUHY C APYTUMHU

BCJIMYWHaAM

OnwuceBaTh HM3YYCHHBIC JJIEKTPHUECKUE CBOWCTBA BEIIECTBA H
JJICKTPUYECKUE  sIBICHUs  (IPOLIECChl), HCHONB3ysd  (hu3nmyeckue
BEJIMYMHBI:  JJICKTPUYECKUH  3apsii,  DJEKTPUYecKoe  ToJe,
HaHpH)KéHHOCTB noJjrsi, MOTCHIHAJI, Pa3HOCTb IIOTCHIHUAJIOB; IIPpU
OIMCAaHUH TIPAaBUJIBHO TPAKTOBATh (PM3UUECKUI CMBICI HCIIOJIB3YEMbIX
BEJIMYMH, HUX OO0O3HAUYEHHS U E€IUHUIBL, YKa3bplBaThb (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (U3MUECKYyI0 BEJIMYMHY C JApYyTUMHU

BCJINMYHMHaAMH

AHAJIIN3UPOBATH (1)I/I3I/I‘IGCKI/IC nmpouecCcel M  ABJIICHHA, MCIIOJIb3YyA
(u3nueckre 3aKOHBI ¥ IPUHIIUIIBL: 3aKOH BCEMUPHOTO TroTenus, I, 11
u III 3akonbl Hpr0TOHA, 3aKOH COXpaHEHHUS] MEXAaHHMYECKOW SHEPrUH,
3aKOH COXPaHEHMs UMITYJIbCa, IPUHLHUI CYTEPHO3ULIMH CUJ, TPUHIIMIT
paBHOIpaBUsS HWHEPIUATBHBIX CHUCTEM  OTCU€Ta; MOJICKYJISIPHO-
KUHETUYECKYI0 TEOPUI0 CTPOCHHUS BEUIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpenHell KMHETHMYECKON SHEpPruu TEIJIOBOTO IBMKEHHS MOJIEKYT C
aOCOJIIOTHOM TEMIIEpaTypoil, MEepPBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHHUs DJJIEKTPUYECKOTo 3apsiaa, 3akoH KynoHa; npu sToM
pasnuyaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIPOKECHHE U YCIIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

OOBSICHATH OCHOBHBIC TPUHIIMIBI JEUCTBUS MAIIWH, TPUOOPOB H

TEXHUYECKHUX YCTPOWCTB; pa3iuyaTh yCIOBUS UX 0€30IacHOro

HCIIOJIB30BAHUS B HOBCC,Z[HGBHOP'I KHU3HU

10.9

10.10

BBINONTHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3NYCCKUX SIBJICHUN U
IIPOLIECCOB C UCIIOJIb30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPEHMI; NIPU
3ToM (QOopMyITUpOBaTH MpoOJieMy (3a7ady) W THUIOTE3y Yy4eOHOTO
IKCIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  TPEAJIOKCHHOTO

000pyA0BaHUs, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBOIBI

OCYH_ICCTBIIHTL nNpsAMBIC W KOCBCHHBIC HN3MCPCHUA CI)I/ISI/I‘IGCKI/IX

BCJIIMYMH, IIpU 2TOM BI)I6I/IpaTI) OINTUMAJbHBIA CIIOCO0 U3MEPCHHUA U



10.11

10.12

HUCIIOJIB30BaTh U3BECTHBIC MECTOAbI OLICHKH HOFpeIHHOCTeﬁ I/I3MepeHI/II\/II

UccnenoBaTh 3aBUCUMOCTH MEXAYy (PU3NYECKUMHU BEJIUYUHAMH C
WCIIOJIb30BAHUEM NPSAMBIX H3MEPEHHM; IMpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATH pE3ybTAThl IOTYYCHHOH 3aBUCHMOCTH
(u3HYECKUX BETMYHMH B BUJIC TAOIUI U TpadUKOB, JAETIaTh BHIBOABI 110

pe3yjibTaTaM HUCCICIOBaHUA

Cob6momate mpaBuia 0e€30MacHOr0  Tpyda @pU  MPOBEACHUU
UCCIIEIOBaHUM B  paMKax y4eOHOro OKCIEpPUMEHTa, Yy4eOHOo-
HCCIIEIOBATEIIbCKOM WU TMPOEKTHON AEATENbHOCTH C HMCIOJIb30BAHUEM

U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIETBIO,
WCTONB3Ysl (PU3NYECKUE 3aKOHBI M TPUHLMUIIBI, HA OCHOBE aHAIM3a
yCIIOBUSL  3a/ladydl  BBIOWpaTh  (PU3MYECKYI0 MOJENb, BBIICISTH
(dbu3mveckrue BETMYUHBI U (POPMYIIBI, HEOOXOAUMBIEC TSI €€ peleHus,
MIPOBOJUTH PACUYETHI M OIICHUBATH PEATLHOCTH MOJyYEHHOTO 3HAYCHUS

(hu3HUECKOi BETUIMHBI

10.14

10.15

10.16

10.17

Pemars Ka4eCTBECHHbBIE 3a7a4H: BBICTPAUBAThH JIOTUYECKH
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYKICHUN C OMOPOM HAa M3YUYEHHbIC

3daKOHBbI, 3dKOHOMCPHOCTHU U (1)I/ISI/I‘ICCKI/I€ SABJICHUA

Hcnonp3oBaTe OpH  pelIeHMM YYeOHBIX 3aJad  COBPEMEHHBIC
UHQOPMALIMOHHBIE TEXHOJOTMM [UIl IIOUCKA, CTPYKTypUPOBaHUS,
WHTEpPIpETallMl W TPEJCTaBICHUS y4eOHOW W Hay4YHO-IOIYJISIPHOM
UH(POPMALIUH, TOIYYEHHOW W3 Pa3IMYHBIX MUCTOUYHUKOB; KPUTUYECKH

aHAJTM3UPOBATh MOJyYaeMylo HHPOpMAIUIO

[IpuBoaMTH TpUMEpPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE HPOIECCOB OKPYIKAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOJIOTHI

Hcnonp3oBaTh TEOpETUYECKHE 3HAHUS MO (PU3MKE B IMOBCEIHEBHOM
YKU3HM 1)1 o0ecrieueHns 0€30MmacHOCTH MpH OOpalIeHUH ¢ MPUOopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, [JIi COXPAaHEHUS 3JI0POBbI U

COOJTIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKaIOIIEH cpefie

10.18

PaGortaTp B Tpymiie ¢ BHIIIOJTHEHUEM PA3IAYHBIX COIMAIBHBIX POJICH,
IUIAaHUPOBaTh  paboOTy  TIpyINIbl, palMOHAIBHO  paclpeacisiTh
00s3aHHOCTM M IUIAHUPOBATh JESATENBHOCTh B HECTaHJAPTHBIX
CUTyallMsIX, aJeKBaTHO OLIEHMBATh BKJIAJl Ka)XXJIOTO W3 YYaCTHUKOB

TPYNIBI B pELHICHHE pacCMaTPUBAEMON TPOOIEMBI



11 KIIACC

Kon
NpoBePsSIEMOro
pe3yJbTarta

11.1

11.3

11.4

IIpoBepsiemble npeMeTHBIE Pe3yabTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHOI MPOrpaMMbl CpelHero 001ero 00pa3oBaHus

JleMOHCTpHpOBAaTh Ha TMpHUMEpPax polb W MecTo (HU3UKH B
(hOpMHUpPOBAaHUN COBPEMEHHOW HAay4YHOW KapTHHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKON NEATEIBLHOCTU

JIOJIeH, IEIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

VY4YuTBIBaTh TPaHULIbI IPUMEHEHUS U3YUEHHBIX (U3NYECKUX MOJeneil:
TOYEUYHBIN AEKTPUYECKUN 3apsAl, AlepHas MOJENIb aTOMAa, HYKJIOHHAas

MOJIENIb aTOMHOTO si/Ipa MPH PelIeHNH PU3NIECKUX 3a/1a4

PacnioznaBate (usnueckue siBiaeHUs (Ipolecchl) U OOBSACHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOAMHAMUKM M  KBAaHTOBOM  (hU3HKH:
JJIEKTPUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE  JEWCTBUA  TOKa, B3aNMO/ICIICTBHE MarHuroB,
OJICKTPOMAarduTHas MWHAYKIUA, ﬂeﬁCTBHC MAardHuTHOroO I10Jsd Ha
IMPOBOAHUK C TOKOM H IIBH)I(YHIHﬁCﬂ 3apsad, SJCKTPOMAarHUTHBLIC
KOJIeOaHUs M BOJIHBI, MPSIMOJIMHEIIHOE pacmpocTpaHEHUe CBeTa,
OTpakKeHHe,  NpeloMiIeHHe, uHTepdepeHuus, Audpakuus U
noJispu3alusl CBeTa, AMCIEPCUSl CBETa, (OTORIEKTpUUECKUi 3¢ dexT
(dporoaddekr), cBeToOBOE AaBICHHWE, BO3HHKHOBEHHE JIMHEWYATOTO
CHeKTpa aToMa BOAOPOJAA, E€CTECTBEHHass M  HCKYCCTBEHHAS

paaruOaKTUBHOCTD

OnuceiBaTh  W3yYeHHBbIE CBOMCTBA  BeLIeCTBA  (DJIEKTPUUECKUE,
MarHUTHbIE, ONTUYECKUE, IEKTPUUECKYIO MPOBOJUMOCTh Pa3IUYHbIX
Cpel) M DJIEKTPOMArHWTHbIE SABJIEHUS (MPOLIECCHI), HCHOJB3YS
(¢u3nueckue BEIWYMHBI:  JJEKTPUYECKUH  3apsal, Cuila  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  AJIEKTPUYECKOE  CONPOTHUBIIEHUE,
pasHocTh moteHimanos, DJIC, pabota Toka, WHAYKIHS MarHUTHOTO
noyig, cuia Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTyILIKH,
DHEPIusl 3JEKTPUUYECKOIO0 M MAarHUTHOIO IOJIeH, MEPUOJ M 4acToTa
KoJIeOaHui B KoNeOaTeIbHOM KOHTYpE, 3apsi/i M CHJla TOKa B IpoLecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJieOaHuH, dokycHoe
paccTosiHME U ONTUYEcKas CWJIa JIMH3bI, MPU OMNHUCAHUU IPABHIBHO
TPAaKTOBaTh (DU3MUYECKUI CMBICT HCIIOJNB3YEMBIX BEIUYMH, WX
0003HaYeHHUS U C€IUHMIbI, YKa3blBaThb (HOPMYJIbl, CBS3BIBAIOLIUE

JaHHYIO (1)I/ISI/I‘IeCKy}O BCJIMYHHY C APYTHUMU BCINYHNHAMU



11.5

11.6

11.7

11.8

11.9

11.10

11.11

11.12

OnwuceIBaTh HN3YYCHHBIC KBAHTOBLIC ABJICHUA W MPOLECCCHI, UCIIOJIb3YyA
(1)I/I3I/I‘-I€CKI/I€ BCIIMYUHBI: CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBCTA, JHCPTHUA U HUMIIYJIBC q)OTOHa, nepuong
nmojaypaciiazaa, OSHCPTUusd CBA3WM ATOMHBIX AACP, IIPH OIHCAHHUH
IMPpaBHUJIbBHO TPAKTOBATDH q)HSquCKHI;’I CMBICJI UCITIOJIb3YEMbIX BCJINYHH,
nX 0003HAUCHHS MU CAWHUIIbI;, YKa3bIBaTb q)OpMYJ'II)I, CBA3BIBAIOIINEC
JaHHYIO (i)I/I3I/I‘{eCKYIO BCIIMYUHY C APYTUMH BCIMYNHAMU, BBIYUCIIATDH

3HAYCHHUC (I)I/I3I/I‘-IGCKOI\/'I BCJIIMYHWHBI

Ananu3upoBaTh (U3MYECKHE TPOLECCHl U  SBICHHS, HCIIOIb3YS
¢u3nueckue 3aKOHbBI M OpuUHOUOBL  3akoH Owma,  3aKOHBI
MOCJIEZIOBATEIbHOIO M MapajUIeIbHOTO COEAMHEHHUS IPOBOJHUKOB,
3akoH JIxoynsa — JleHua, 3aKOH 3J1€KTPOMAarHUTHOM MHIYKIIMH, 3aKOH
PSMOJIMHEHHOTO PacpOCTPAHEHUs CBETA, 3aKOHBI OTPAKEHHS CBETA,
3aKOHBI ~ TPENIOMJICHUS  CBETa, ypaBHEHHME OUHINTEHHA Ui
dboTodddexra, 3aKOH COXpPAHEHHUS DHEPrUU, 3aKOH COXPAHCHHS
UMITYJIbCa, 3aKOH COXpPAHEHHS JJIEKTPUYECKOTO 3apsifa, 3aKoH
COXpaHEHHUsI  MaccoBOIO  4YHucla, mocTyinatel  bopa,  3akoH
paZAMoOaKTUBHOIO paclajga; MpH 3TOM pa3iuyaThb CIOBECHYIO
(hopMyITUpPOBKY 3aKOHA, €0 MaTeMaTUYECKOEe BBIPAKEHUE U yCIIOBUS

(rpaHu1IbI, 06JIACTH) TPUMEHUMOCTH

OHpe,Z[eJ'IﬂTB HAIpaBJICHUEC BCKTOpPAa HWHAYKIMK MAarHuTHOI'O II0JIA

MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa 1 cuiibl JlopeHia

CtpouTh © ONHKCHIBATH HW300paKECHHE, CO3JaBAEMOE IUIOCKUM

3€pKajioM, TOHKOW JIMH301

BBINONTHATE SKCIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NYECKUX SBICHUN U
IPOIIECCOB C UCTOIH30BAHNEM MPSIMBIX U KOCBEHHBIX U3MEPEHUH; MPH
3ToM (QopMyTUpOBaTh MpoOiieMy (3a4ady) W THUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEIJIOKEHHOTO

000py0BaHuUs, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBOIBI

OCYHIGCTBJ'ISITB IpsAMbIC W KOCBCHHBIC HW3MCPCHHA (1)I/ISI/I'-I€CKI/IX
BCJIIMYMH, IIpU 2TOM BI)I6I/IpaTI) OINTUMAJbHBIA CIIOCO0 U3MEPCHHUA U

HCII0Jb30BAaTh U3BCCTHBIC METOAbBI OLICHKH HOFp@IHHOCTCﬁ I/IBMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3HUYECKUX BEJIWYMH C UCIOJIH30BAHUEM
OpsIMBIX ~ M3MEPEHUM; TMpU 3TOM KOHCTPYMpPOBaTb YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJINYMH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOJBI IO PE3yJIbTaTaM

HCCICA0BaHUA

Cobmronate mpaBuia 0€30IACHOTO TpyJda IMpU  IPOBEACHUHU



uccleJOBaHUW B paMKax ydeOHOro OSKCHepUMeHTa, YyueOHo-
HCCIIEN0BATENBCKOW U MPOEKTHON AEATEIBHOCTH C UCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPONCTB U Ja0OPaTOPHOTO 000py10BaHUS

11.13

11.14

11.15

Pemate pacuérHble 3a7a4M ¢ SBHO 3aJaHHOM (PU3MYECKON MOEIBIO,
UCTIONB3Ysl (pU3MUYECKUe 3aKOHBl M TNPHUHIMIIBI, HA OCHOBE aHaJIHM3a
yCIIOBUSL  3a/ladyd  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICISTH
(dbuznveckrue BeMMYUHBI U (POPMYIIBI, HEOOXOAUMBIEC TSI €€ peleHus,
IPOBOANUTH PACUETH M OILIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HAUEHUS

(hu3MUYeCcKOil BETUIHHBI

Pemrate Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JOTHYCCKHU
HCIIPOTUBOPCUYNBYHO ILCTIOYKY paCC}/)KI[eHI/Iﬁ C Ol'IOpOfI Ha HU3YYCHHBIC

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/I3I/ILIGCKI/IC SABJICHUS

Hcnonp3oBaTh MOpH  pelICHHMM YYeOHBIX 3aJad  COBPEMEHHbBIC
MH(QOPMALIMOHHBIE TEXHOJOTMM [UIl IIOUCKA, CTPYKTypUPOBaHHUS,
UHTEPIPETAMU M TPEACTaBICHUS Y4eOHOW M HAy4YHO-TIOIMYJSPHOM
UH(POPMALIUH, TOIYYCHHOW W3 Pa3IMYHBIX MUCTOUYHUKOB; KPUTHUUYECCKH

AHAJIU3UPOBATH ITOJTYyYaCMYHO I/IH(1)OpMaI_II/II-O

11.16

11.17

11.18

11.19

OOBSICHATh TPUHIMITEI JCHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3jinyaTh YCJIOBUS UX O€30IIaCHOTO HCHOJIb30BAHUS B

MOBCEIHEBHOMN KN3HU

[IpuBoauTH HpUMEpPHI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPY KAIOIIETO

MHpa, B Pa3BUTHC TCXHUKU U TEXHOJIOTHH

Hcnonb3oBaTth TeopeTndyeckue 3HaHUS MO (DU3MKE B MOBCETHEBHOM
KHU3HH 7151 o0ecriedeHns: 0€30MacHOCTH U 00paleH!H ¢ IpudopamMu
U TEXHUYECKUMH YCTPOWMCTBAMHM, JJISI COXpPAHEHHUS 3I0pOBbS U

CO6J'IIO,Z[CHI/IH HOPM 3KOJIOTHYECKOI'O ITOBEACHUS B 01<py>1<a}01uel71 cpene

PaGorars B rpymie ¢ BBIIOJHEHHEM PA3JIMYHBIX COIMAIbHBIX POJIEH,
IUIaHUpOBaTh ~ pabOTy  TPYMIbl,  PAlUMOHAIBHO  paclpeneisTh
00s3aHHOCTH ¥  TUIAHUPOBATh JIEATENBHOCTh B  HECTAHIAAPTHBIX
CUTyallUsX, aJe€KBAaTHO OIIEHWBATh BKJIAJ KaXJOrO0 U3 YYaCTHUKOB

IPYIIIBI B pELIEHnE pacCMaTpuBaeMOi MpoOIeMbl



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

Kon Konx nposepsiemoro
paszaena 3JIeMeHTa

IIpoBepsiemble 371eMeHTBI COAEPKAHNUS

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

1.2

O®uzuka — Hayka o npupoae. Hayunble
METO/IbI TTO3HAHUS OKpYyXkKaroiero Mmupa. Poib
JKCIIEpUMEHTa W TEOpUHM B  IpoLecce

MO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

MogenupoBanue (HU3MYECKUX SBICHUNA U
npoueccoB. Hayunbie runoressl. @usnyeckue
3aKOHBI U TeOpHH. ['paHUIBI IPUMEHHMOCTH
buznIecKkux 3aKOHOB. [punuun
coorBeTcTBUs. Ponmbp um mecro ¢Qu3uku B
(GOpMHUPOBaHMK  COBPEMEHHOW  HAy4HOU
KapTUHBI MHpa, B IIPAKTUYECKON

NEeITeNbHOCTH JIIOIEN

MEXAHUKA

2.1

2.1.3

KMHEMATHKA

Mexaaudeckoe JBUKCHUC. OTHOCHTEILHOCTh
MCXaHHUYCCKOI'O JBMIXKCHUA. Cucrema orcuyéra.

Tpaexropus

Ilepemenienue, cKOpocTh (CpedHss CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) U YCKOpPEHHE
MaTepI/IaJ'II)HOI\/JI TOYKH, HUX IPOCKIUHN HA OCH
CUCTEMBI KOOpJUHAT. Crnosxenue

MIEPEMELICHUN U CIIOKEHUE CKOPOCTEN

PaBHomMepHOE 31 PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKCHUE. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,
YCKOpEHHUH, Iy TH " HepeMEILEHUS

MaTepHaHLHOﬁ TOYKH OT BPECMCHU




2.2

2.1.5

2.1.6

221

CBoOoaHoe majienne. Y CKopeHrue CBOOOTHOTO

naaCHuA

KpuBonunueiinoe nBwkeHue. PaBHOMepHOe
JNBWKEHWE  MaTEepUaJIbHOW  TOYKH MO
OKpPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHENHAas
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOoCTpEMHUTENBHOE YCKOPEHHE

TexHnuueckue yCTpOIiCTBa: CIUIOMETD,
ABWIXKCHUC CHaApAO0B, HCHHBIC W PEMCHHBIC
nepenadu

IIpaxTrueckue paloThI. N3mepenue
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOLICHMSI MEXy IYTAMH, NPOUJCHHBIMU
TE€JIOM 32  IIOCJIEIOBATCIIBHBIE  PaBHBIC
IIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JNBWKEHNH C HAa4daJbHOM CKOPOCTBIO, pPaBHOU
Hyo. M3ydeHne ABMKEHUs IIapUKa B BS3KOU
KHUIOKOCTH. I/IzyquI/Ie JABMKCHU S T€Cla,

6pOIHCHHOFO TOPHU30OHTAJILHO
JTMHAMUKA
HpI/IHLII/IH OTHOCUTCIBbHOCTHU lanunes.

IlepBeiii 3akoH Hprorona. HMHepruanbHble

CHCTEMBI OTCUETa

222

223

224

225

2.2.6

Macca tena. Cuna. [IpuHimun cyneprno3uuuu

CHUll

Bropoii 3akoH HproToHa 11 MarepualbHOU
TOYKM B HWHEPLHAIBHOW CHCTEME OTCUYETA
(UCO). Tperuit 3akon Hprlorona mus

MaTepHAIbHBIX TOUEK

3aKOH BCEMHUPHOTO TAroTeHus. Cuia TSKEeCTH.
IlepBas kocMuueckas ckopocTs. Bec tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus
CKOJIbKEHUSI M  CHjJa  TPEHUs  IOKOA.

Koaddunment tpenus. Cuna conpoTHBIECHUS



IIpr ABUXKCHUU TEJIA B )KUAKOCTU HUJIU Ira3e

227

2.2.8

229

2.2.10

HOCTyrIﬂTCJ'IBHO@ 1 BpalmaTCJIbHOC IBHUKXCHUC

abCoIOTHO TBEPAOrO Tea

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpALEHUS.
[Ine4o cunbl. YcioBus paBHOBECUS TBEPAOIO
tena B UCO

TexHuueckue yCTpOﬁCTBaZ IIOAIIMITHUKH,

ABUKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuyeckue paboTel. M3yueHue ABMKEHUS
Opycka 10 HAaKJIOHHOM IUIOCKOCTH TOA
neiictBueM Heckonbkux cui. MccnenoBanue
3aBUCUMOCTH CWJI YHPYTOCTH, BO3ZHHKAIOIIUX
B nehopMUpyeMOil TpYy)XKMHE U PE3UHOBOM
oOpasiie, OT BEIWYUHBI HX Jaedopmanuu.
HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO

TCJIa, UMCIOIICTO OCh BpalllCHUS

2.3

2.3.1

232

233
234

235

3AKOHBI COXPAHEHMA B MEXAHUKE

Nmnynsc maTepuasbHOM TOYKH, CHUCTEMBI
MarepuaibHbIX TOYeK. Mmmoyinbc cunbl "

HU3MCHCHHUEC UMITYJIbCA TCJIa

3akoH coxpaHenuss wumnyiabca B HCO.

PeakTuBHOE IBHKEHUE
PaGora cuiiet
MoIHOCTh CHIBI

Kunernueckas OHCPIuAa MaTepHaHBHOﬁ TOYKH.

TeopeMa 0 KHHETHUYECKOW SHEPTUH

2.3.6

2.3.7

[TorenumansHas sHeprusa. [loTeHnmManbHas
SHEprus YIpyTO nedhopMUpOBaHHOM
npyxuHbl. [loTeHIManbHass »HEprus Teia

BOJIH3U IMOBCPXHOCTHU 3emun

IloTeHmanpHple U HEMOTEHUHUAILHBIE CHJIBI.
CBsi3b  paboThl HEMOTCHIIMAIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON SHEPTHUH

CUCTCMBI TCII. 3aKkoH COXpPaHCHUA




3.1

MEXaHUYECKON SHEPTUU

2.3.8

239

2.3.10

VYrpyrue u Heynpyrue CTOJIKHOBEHUS

TexHU4ecKue yCTpOMCTBA: JBHKECHUE DPAKeT,

BOJOMET, KOIIEp, IPYKUHHBII [TUCTOJIET

[Ipaktuyeckue pabotTel. M3yuyeHue cBs3U
CKOpOCTEHl Teln Tpu HEynpyroMm yaape.
HccnenoBanne cBsizu  pabOTbl  CHIIBI €

W3MEHCHHEM MEXaHHMYISCKOM OHCPIUM TCJIa

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

OcHOBHBIE MOJIOKEHHUS MOJICKYJISIPHO-
KUHETUYECKON TEOPHH. BbpoyHoBckoe
nskenue. Auddysusa. Xapakrep IBHKEHUS U

BSaHMO}ICﬁCTBHﬂ JacCcTHll BEIICCTBa

3.1.3

3.1.5

3.1.7

Mopenu CTpoeHuss Ta30B, KUIKOCTEH H
TBEPABIX Tel ©W  OOBSICHEHHE  CBOICTB

BEIECTBA HAa OCHOBE YTHUX MOJENEH

Macca wMonekyn. KonudecTtBo BemniecTsa.

[TocTostHHAs ABOTaapo

TermoBoe paBHOBecue. Temmeparypa u €€

m3mepenue. [lkana remneparyp Lleascust

Mopenb nacajibHOro rasa. OcHoBHOE
YpaBHCHHC MOHeKYHHpHO—KHHCTquCKOﬁ

TCOpHUU UACATLHOI'O ra3a

AOGcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOW dHEPIUU TEIUIOBOTO JABM)KECHHUS

yacTull ra3a. [lIkana remnepatyp Kenbpuna
VpaBuenune Kianeiipona — Menzaeneesa.
3akon [anpToHa

l"azoBbIe 3akoHBI. M30mpoLIeCChl B M€aTbHOM
rase C IOCTOSHHBIM KOJHUYECTBOM BEIIECTBA:

M30TepMa, U30X0pa, u306apa

Texauueckue YCTpOICTBA: TEPMOMETD,

6apomeTp



3.1.10

3.2.1

[Ipaktnueckue pabotel. M3mepeHue Macchl
BO3JlyXa B KJIacCHOM KomHate. Mccnenosanue
3aBUCUMOCTH MECXKOY mapaMeTpaMu COCTOSAHUA

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKA

TepMOZ[I/IHaMI/I‘-ICCKaﬂ cucrema. BHYTpCHHﬂﬂ
OHEPIrus TGpMOHHH&MH‘IGCKOﬁ CHUCTEMBI H

cIocoObI €€ H3MEHEHUS

322

3.2.3

324

3.2

325

3.2.6

3.2.7

3.2.8

KonnyectBo Temnotsl U pabota. BHyTpeHHss

OHEPTIYsd OAHOATOMHOI'O UACAJIIBHOT'O Ira3a

Bunapl Ttemmonepenayu: TEMIONPOBOIHOCTD,
KOHBEKIIMS, H3IydeHHe. TernoéMKOCTh Tena.
VYnenbHasgd TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAUC

[IepBrIit 3aKk0H TepMoauHamMuKH. [Ipumenenne
MEPBOro 3aKOHa TEPMOJMHAMUKHI K
n3onporieccam. ['paduueckas MHTEpIpeTaUs

paboTsI raza

TenmoBble MamuHbl. [IpuHIUMOBL AelCTBUSA
TerIoBbIX MamwuH. [Ipeobpa3oBanus »HEprun
B TeEIIOBBIX MammHaX. Koaddumuent
nmone3sHoro  nerctBus  (manee —  KIIJ)

temioBoi mamuHbl. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOIUHAMUKH.
HeoOpatumocTes mporieccoB B MPUPOJE.
Tennossie JIBUTATEIH. DKOJIOru4ecKue
POOIJIEMBI TEIJIOPHEPTeTUKU

Texanueckue YCTpOWCTBA: JBUTaTEIIb
BHYTPEHHETO CrOpaHus, OBITOBOI
XOJIOUJIbHUK, KOHTUIIHOHED

[IpakTrueckue padboTel. 3mMepeHue yaenpbHOM

TEIUIOEMKOCTH

AT'PET'ATHBIE COCTOAHNMA BEHIECBA. ®A30BbBIE ITEPEXO/IbI

33
3.3.1

[TapooGpazoBanue u koHIeHcanus. Vcnapenue



4.1

u KHIICHHUE. V nenpHas TerIoTa
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATypPhI

KHUIICHUA OT JaBJICHUSA

AOCONIOTHAT M OTHOCHUTENbHAS BIIAXKHOCTD

332 BO3ayxa. HacelenHslil nap
TBépmoe  Teno. Kpucrannnueckue 51
333 amop¢Hble Tena. AHHU3Z0TPONHUS  CBOMWCTB
o KpUCTAJUIOB. Kunkue KPUCTaJUIBI.
CoBpeMeHHbIE MaTepUalIbl
334 [InaBnenve u KpucTauM3alMs. YJelbHas
o terutota masneHus. Cyonumanus
3.3.5 VYpaBHeHHE TEIUIOBOTO OanaHca
TexHuyeckue yCTpOMCTBA: TUTPOMETP U
336 IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTMH
o MOJIyYEHUSI COBPEMEHHBIX MaTEpHAJIOB, B TOM
qycjie HAHOMaTepHUaioB, U HAHOTEXHOJIOTUHU
337 [IpakTnueckue paboThI. N3mepenune
o BJI&KHOCTH BO3/yXa
SJIEKTPOIAMMHAMUKA
OJIEKTPOCTATHUKA
A1l DnekTpu3anus Tell. JNeKTpudeckui 3apsia. JIBa
o BUJIA DJIEKTPUUECKUX 3apsIIOB
[IpoBoaHMKH, JTUAJIEKTPUKU u
4.1.2
MOJIyIPOBOIHUKH
4.1.3 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
4.14 B3aumopeiictBue 3apsanoB. 3akon Kynona
DNeKTpUUYEeCKoe  IOJIE. Hanpspok€HHOCTb
115 AIEKTPUUECKOTO TOJISL. [TpuHIMn
o cynepno3unuu.  JIuHMM ~ HanpsHKEHHOCTH
AJIEKTPUYECKOTO MOJIS
416 PaGora cunm 2IeKTPOCTATHUECKOrO  MOJS.
o [Torenmman. Pa3HOCTh MOTEHIHAIIOB
417 [IpoBOAHMKN W AMDIIEKTPUKH B MOCTOSHHOM

aNeKTpuyeckoM — moje.  Jludnexrpuueckas



4.2

IMPOHUITACMOCTD

DNeKTPOEMKOCTb. Kongencarop.
ONeKTpOEMKOCTh IJIOCKOTO  KOHJIEHCATOpa.

BHCPFI/IH 3apAKCHHOI'O KOHACHCATOPAa

TexHuueckue  yCTpPOWCTBA:  DIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAs 3alluUTa,
3a3eMJICHHE DJIEKTPOIPUOOPOB, KOHIEHCATOP,

KCEPOKC, CTPYHHBII IPUHTEP

4.1.10

[IpakTnueckue paboTHI. N3mepenne

AMEKTPOEMKOCTH KOHICHCATOPA

IIOCTOSIHHBIN DJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VcaoBus CymI€CTBOBaHUA ITOCTOSAHHOTI'O

4.2.1 aJeKTpudecKkoro Toka. Mcrounuku toka. Cuna
ToKa. [TocTosHHBIN TOK
422 Hanpsioxenune. 3akon OMa 1151 yqacTka 1enu
423 DJIEKTPUYECKOE COMPOTUBJIEHUE. Y IEIBHOE
o CONPOTHUBJICHUE BEIECTBA
124 [TocnenoBarensHOE, napasuieNbHoe,
o CMEIIIaHHOE COETMHEHNE TPOBOIHUKOB
Pabota anexTpuueckoro Toka. 3akoH Jkoyis
4.2.5
— Jlenma
4.2.6 MOUIHOCTB JEKTPUUECKOIO TOKA
anekTponaBwkymas cuna (ganee — JJC) wm
427 BHYTpPEHHEE CONPOTUBIIEHUE MCTOYHUKA TOKAa.
o 3akon Oma 11 TONHOM  (3aMKHYTOIN)
anekTpudeckoit nenu. Kopotkoe 3ampikaHme
DneKTpoHHas MPOBOJIUMOCTH TBEPJIBIX
428 METaJJIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
o METaJJIOB oT TEMIIEpaTypBhI.
CBepXIpoBOJIUMOCTh
429 DJIeKTpUYECKUil TOK B Bakyyme. CBOMCTBa
o 3JEKTPOHHBIX MTYyYKOB
4.2.10 [TonmynpoBoanuku. CoOCTBEHHAs M IPUMECHas!



IIPOBOJIMMOCTB ITOJIYITPOBOIHHUKOB. CBOMCTBa

p-n nepexoja. [TomynpoBogHUKOBBIE IPUOOPHI

BJ'ICKTpI/I‘-ICCKI/Iﬁ TOK B QJICKTPOJIHTAX.

DNeKTPOTUTHIECKAs JMCCOIHALIHSL.
OnexTponus
DeKTpUUecKuit TOK B rasax.

CaMOCTOSTEIBHBIA M HECAMOCTOATEIbHBIN
paszpsa. PasiauyHbie THUINBI CaMOCTOSTEIBLHOIO

pa3psaa. Mouaus. [1nazma

Texanueckue YCTPOWCTBA: aMIiepmerp,
BOJITMETP,  pEOCTaT, MCTOYHUKH  TOKa,
JJIEKTPOHArPEBATEIbHBIC puoopHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP
CONPOTHUBJICHUS, BaKyyMHBbII MO/,
TEPMUCTOPbI u (boTope3nucTopsl,

HOJ'IynpOBO)IHPIKOBBIfI N0, raJlbBaHHUKa

[IpakTueckue paboThL. N3yuenne
CMEIIaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtuBieHus. Habmronenue

ANEKTPOIIH3a

IIpoBepsiemble 371eMeHTBI COAEPKAHUS

SJIEKTPOAMHAMUKA

MATHUTHOE IOJIE. SJIEKTPOMATHUTHAA MHAYKOUA

4.2.11
4.2.12
4.2.13
4.2.14
11 KIIACC
Kon Koanposepsiemoro
pasaena 3JIeMeHTAa
4
4.3.1
4.3
4.3.2

IlocTtosHHble MarHuTel. B3aumoneicTBue

IIOCTOSAHHBIX MAarHuTOB

MaruutHoe tone. Bekrop MarHuTHOM
WHAYKIWW.  [IpuHIMOD  Cynepno3uIiuu.
Jluaum MarHuTHOM wuHAyKuuu. Kaptuna
JIMHUM ~ MarHuTHOW  MHAYKUUHU  TOJIA

IIOCTOAHHBIX MAarHuTOB



MarauTHoe moJje IIpOBOAHHMKA C TOKOM.
KapTI/IHa JIMHUM MOAS JJIMHHOTO npsaMoro

IMpOBOAHMKA MW 3aMKHYTOI'O KOJBLEBOI'O

4.3.3 MPOBOJIHUKA, KATYIIKH C TOKOM. OTMBIT
Opcrena. BzaumoaelicTBue NpoBOIHUKOB C
TOKOM
4.3.4 Cuna Amnepa, €€ MOyJIb U HAIIPaBJIECHUE
Cuna JlopeHua, €€ MOyJIb U HAIpPaBJICHUE.
JIBrokeHuEe  3apsDKEHHOM — 4acTUUbBl B
435 OJTHOPOJIHOM MAarHuTHOM Tone. PaGora
cunel JlopeHa
4.3.6 SBneHue MeKTPOMarHUTHON UHIYKITUH
437 [ToTok BEeKTOpa MAarHUTHON MHIYKIIMH
O/1C naayKIMU. 3aKOH JIEKTPOMarHuTHOM
4.3.8 unaykunu Papazaes
BuxpeBoe anextpuueckoe mnone. I/C
WHIYKIMA B TPOBOJHUKE, JBIKYIIEMCS
4.3.9 TIOCTYIIATENBHO B OJHOPOIHOM MAaTHUTHOM
moJjie
4.3.10 [TpaBuno Jlenna
NHayKTUBHOCTB. SIBIIEHME CAMOUHIYKIUH.
4.3.11 OJ1C caMOMHAYKIIUH
DHeprusi MarHUTHOTO TOJSl KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE I10JIE
TexHuueckue yCTPOMCTBA:  MOCTOSIHHBIE
MAarHHUTEI, AJIEKTPOMArHHUTHI,
4.3.14
AJIEKTPOABUTATENb, YCKOPUTEIHN
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
IIpakTueckue paboTsI. N3yuenue
MarHUTHOTO MO KaTYIIKH C TOKOM.
4.3.15 Uccnenosanme OeilicTBUA — IIOCTOSIHHOTO

MarauTa Ha paMKy € TOKOM. I/ICCJ'IG,HOBaHI/Ie

SIBJIEHUSI DJIEKTPOMArHUTHOM MHIYKIUU




5 KOJIEBAHUA 1 BOJIHBI

MEXAHUWYECKUE N DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

Konebarenbnas  cucrema.  CBoOOJHBIE

Kosnebanus. [apMoHMYECKHE KOIeOaHMS.
5.1.1

[lepuon, wactoTta, ammmTyga u ¢asza

KoseOaHui

[IpyxuHHBII MaATHHUK. MareMaTH4eCKHi
MasiTHUK

VYpaBHEHHE TapMOHMYECKHX KOJIEOaHUH.

5.1.3 Kunematuueckoe Hu OUHAMHUYECKOE

OIMMCaHUE KOJIEOATEILHOTO IBHKEHHUS

[IpeBpamenue SHEPTrUH pu
TapMOHUYECKHUX KOJIEOaHHSIX. CBs3b
514 aAMILUTATY I KoJebaunii HUCXOIHOU
BEeITUYMHBI C aMIUTUTYJaMU KoyieOaHUil e

CKOPOCTH U YCKOPEHUs

KoneOarenbubiii  koHTYp.  CBOOOIHBIE
5.1 3JIEKTPOMArHUTHBIE KoJieOaHus B
uaealbHOM  KoJeOaTelIbHOM  KOHTYpE.
AHanorusi MexXJIy MEXaHHYeCKUMH U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMH.

®opmyna Tomcona

3aKOH COXpaHEHMsI SHEPIruu B UACaIbHOM

KoJiIe0aTeIbHOM KOHTYPC

BoinyXIeHHBIE MEXaHUYECKUE KOJICOaHMs.
Pe3onanc. Pe3onanchHas KpHBas.
BriHyXcHHBIE DJIEKTPOMAarHUTHEIE

KOoJIcOaHUs.

[lepemennbiii  Tok.  CuHycOuAaNbHBIH

MIEPEMEHHBIN TOK.

MommHoCTh TIEPEMEHHOTO TOKA.
5.1.9 AMIUTMTYTHOE W JIEHCTBYIOIIEE 3HAYCHUE

CHJIbI TOKA U HAIIPSKCHUS

5.1.10 Tpancdopmarop. [IpousBoacTBo, mepenaya



5.2

5.1.11

5.1.12

U NOTpeOIeHUE 3IIEKTPUYECKON IHEPIUH.
OKOJIOTHYECKHE PUCKHU NPU NMPOU3BOACTBE
JIEKTPUIECKOMN DHEPIUH. Kynerypa
UCIOJIb30BaHUsA AIEKTPOIHEPTUH B

HOBCGI[HCBHOﬁ KHU3HHU

Texnuueckue ycTpoicTBa: ceiicmorpad,
AIEKTPUUECKUN 3BOHOK, JIMHUU

QJICKTpOoIICpcaavd

[Tpaxtiueckue pabotel. Mccnenosanue
3aBUCUMOCTH TIEpUOJia MaJIbIX KoyeOaHun
rpy3a Ha HATH OT JUIMHBI HUTH U MAaccChl
rpy3a. MccnenoBanue nepeMEeHHOTO TOKa B
LEeNu W3 IOCIEAO0BATENILHO COCIUHEHHBIX

KOHACHCATOpPA, KAaTYUIKHU U PE3UCTOpA

MEXAHNYECKHUE N OSJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

522

523

524

525

5.2.6

5.2.7

MexaHnueckue BOJIHBI, YCIIOBHS
pacnpocrpanenusi. [lepuon.  CkopocTh
pacrlpocTpaHeHHss W JUIMHA  BOJIHBL.

HonepeqHHe " NpOJaO0JIbHBIC BOJTHBI

UnTepdepennus " Tubpaxus

MEXaHUYCCKHUX BOJH

3Byk. CKOpOCTbh 3ByKa. ['pOMKOCTH 3BYKa.

BricoTta Tona. TemOp 3Byka

DNEeKTpOMarHuTHbIE  BOJHBL. Y CIOBUS
W3JIyYCHHUS  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenranusa BektopoB E, B u v

B 3J'IeKTpOMaFHI/ITHOI71 BOJIHE B BAKyyM€

CpoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:
OTpa)kKeHHE, NPEJIOMIICHUE, MOJSApU3aLNS,
mudpakaus, uHTepdepenuus. CKoOpocTb

OJICKTPOMArHMTHBIX BOJIH

[xana DJIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 3IIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY

HpI/IHI_II/IHBI paauoCBA3U U TCICBUICHUS.



53

528

Pannonokanms. DIIeKTpOMarHuTHOE

3arpsi3HCHUC oxpyncaromeﬁ Cpcabl

TexHudyeckue ycTpoicTBa: MYy3bIKAJIbHBIC
WHCTPYMEHTHI, yJIbTpa3ByKOBast
MUArHOCTHKAa B TEXHHUKE W MEIUIMHE,
pagap,  paguONpUEMHHUK,  TEJIEBU30p,

anTenHa, Tenedon, CBU-neyp

OIITHUKA

5.3.1

532

533

534

[IpsiMmonuHeitHOE pacpoCTpaHEHUE CBETA
B OTHOPOJIHOM cpeae. JIyu cBeTa

OtpaxkeHue cBeTa. 3aKOHbl OTPAKEHUS
ceta. [loctpoenrie M300paxeHuii B MIIOCKOM

3epKaje

IIpenomienne cBeTa. 3aKkOHBI MPEIOMIICHMS
CBETA. AGCOMOTHBIH NIOKa3aTelb

MIPETIOMIICHUS
IomHoe BHYTpEHHEE OTpaKEHHE.
[IpenenbHblid yrojl MOJHOTO BHYTPEHHETO

OTpaXCHUA

535

Hucnepcust  cBeta. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L[BeT

5.3.6

Colwuparoriie W paccerBaroOIIUe JUH3HI.
Tonkass ymH3a. POKYCHOE PACCTOSHHE U
OINTHYECKas cuiaa  TOHKOW  JIMH3EL
[TocTpoenne n3o0pakeHuit B COOMPAIOIINX
U paccenBaronux JuH3ax. Dopmyna
TOHKOM JIMH3BI. YBEIMUCHUE, IaBacMOC

JIAH301

5.3.7

5.3.8

[Ipenensl NpUMEHMMOCTH T€OMETPUYECKON

OIITUKH

WNutepdepenuss  cBera.  KorepeHTHBIE
WCTOYHHUKH. YcaoBus HaOIIOICHUS
MaKCHUMYyMOB u MUHUMYMOB B
UHTEp()EPEHITMOHHON KapTHHE OT JBYX

CI/IH(i)aSHBIX KOTCPCHTHBIX UCTOYHUKOB



Hudpakumst  ceera.  JludpakuuonHas
pemérka. YciaoBue HAOMIOACHUS TIaBHBIX
5.3.9 MaKCUMyMOB npu MajeHUuN
MOHOXPOMaTHYECKOTO cBeTa Ha
TUGPAKIIMOHHYIO PEHIETKY

5.3.10 [Tonsapuzanus cBera

TexHuueckue yCTpOWCTBA: O4YKH, JIyIa,

¢doToanmapar, MNPOESKIMOHHBIN ammapar,

5.3.11 MHUKPOCKOII, TEJIECKOI, BOJIOKOHHASA
OIITHKA, I paKkIuOHHAS pemeérka,
HOJISIPOM L
[IpakTueckue paboTBhI. N3smepenue

ImoxKasareijisl IPCIOMIICHHA. Hccaenoanue
5.3.12

CBOWCTB  W300pakeHWId B  JIMH3aX.

Habmtonenue nucnepcun cBeta

BJIEMEHTBI CIIELTUAJILHON TEOPUU OTHOCUTEJILHOCTH

['paHuLBl NPUMEHMMOCTH KIIACCUYECKOU
MEXaHUKH. [TocTynatst TEOpUn
6.1 OTHOCHUTEIIHOCTH: MHBAPUAHTHOCTh
MOAYJSI CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIUIT OTHOCHUTCIIBHOCTH OnHITEeHA

6 OTHOCHUTENHHOCTD OJIHOBPEMEHHOCTH.
6.2 3ameyieHMe BpPEMEHH U COKpalleHUe
JUTHHBI
6.3 DHEprusi ¥ UMIYJIbC CBOOOHOM YaCTHUIIBI

CBsA3p Macchl C DHEPrUe€ U HMIYJIbCOM
6.4 CBOOOJHOW 4YacCTHULBl. ODHEPrus IOKOs

CcBOOOIHON YaCTHUIIBI

7 KBAHTOBAS ®U3UKA
3JIEMEHTBI KBAHTOBO! OITTUKA

®otonbl. Popmyna [Inanka cBs3u 3HEPTUN
7.1 7.1.1 ¢doroHa ¢ ero yacroTod. OHeprus u

UMITyJIbC (OTOHA

7.1.2 OTkpeiTHe U HccnenoBanue Gporodddexra.




7.1.4
7.1.5

Ombitet A.I'. CroneroBa.  3aKOHBI
¢dorospdexra

YpaBHeHuUE OHHIITENHA s
dhotodrddekra. «Kpacnas TPaHMIIA
¢doroaddexra

JaBnenue ceera. OnbiTel I[1.H. JIeObeneBa
XHUMHUECKOE JIEHCTBHE CBETA
Texauueckue ycTpoincTBa: (HOTOIIEMEHT,
¢doronaTuuk, COJIHEYHAsI Oarapes,

CBETOAHNO

7.2

7.3

7.2.1

CTPOEHHME ATOMA

Monens atoma TomcoHa. ONBITE
Pesepdopaa o uccienoBaHuio CTPOCHUS

aToMa. HJ'IaHCTapHaSI MOICIb aToOMa

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

7.3.2

[Toctynater Bbopa. N3nyuenne u
norjonieHrne (GOTOHOB TIPHU  TMEPEXOe
aToMa C OJHOTO YPOBHS JHEPruyd Ha
npyroi. Bunel criektpoB. CrieKTp ypoBHEH

JHEPrUH aToMa BOJIOPOA

BomHoBEIE cBolicTBa 4JacTHll. BOJHBI 1€
bpoiiss. KopmyckynsipHo-BOJIHOBOM
nyanu3M. Jludpakius AIEKTPOHOB  Ha

KpHCTaJIax
CnoHTaHHOE U BBIHYXJACHHOE H3IIyUYEHUE.
VYeTpoiicTBO U IpUHIUIT PaOOTHI Jlazepa
TexHuyeckue ycTpOMCTBA: CHEKTPATbHBIN
aHanu3 (CMEKTPOCKOI), Jia3ep, KBAHTOBBIM
KOMITBIOTEP

[Ipaktuyeckne  pabotel.  HaOmonenue

JIMHEHYaToro CIICKTpa

ATOMHOE A1PO

Meroapl HAOMIOIEHUS W PETUCTpAIlud

OJICMCHTAPHBIX YaCTUI]

OTKpLITI/Ie PaaOaKTUBHOCTH. OnbITHI



Pesepdpopna mo ompeneneHuio cocraBa
pannoakTuBHOTO  m3nmydeHus. CBoiicTBa
anb(da-, OeTa-, ramma-u3nydeHus. Briusaue

PaaAuOaKTUBHOCTH HaA JKUBBIC OPraHU3MbI

OTkpblTHE  TPOTOHA W HEUTpOHA.

Hykmonnass mozens siapa ['eiizenOepra —
7.3.3

NBanenko. 3apsan anpa. MaccoBoe 4Mcio

sapa. M3oTonsl

Anbda-pacna. DNEKTPOHHBIN u

MO3UTPOHHBIN Oeta-pacma. I'amma-

7.3.4
U3ITyYeHue. 3aKOH  paJMOaKTUBHOIO

pacmnana

9Hepr1/m CBA3HU HYKJIOHOB B sape.

7.3.5
SAnepusie cuibl. Jledekt maccer sapa

Anepuble peakuuu. JlemeHne W CUHTE3
7.3.6
A1ep

S nepHbiit peakTop. TepMmosiiepHbIi

cuHre3. [lpoOnembl M  NEPCHEKTUBBHI
7.3.7

AIEPHOM  DHEPreTUKU.  DKOJOTUYECKHUE

aCIEKTHI AEPHON SHEPTETUKHU

OneMeHTapHble  4YacTuibl.  OTKpbITHE
7.3.8 IIO3UTPOHA. DyHIaMEeHTaIbHbIE

B3aUMOJIEVICTBUS

Texnuueckue  ycTpoHCTBa:  J103UMETP,
7.3.9 kamepa Bunbcona, snuepHbli peaxTop,

aroMHas bom0ba

[Ipaktuyeckue pabotel. HccnenoBanue
7.3.10 TPEKOB YaCTHUI] (o TOTOBBIM
¢dororpadusm)
SJIEMEHTBI ACTPOOU3NKU

- Bun 3Bé3mHoro neba. Co3Besmusi, sIpKHe

3Bé3)II)I, IIaHETHBI, UX BUAUMOC ABHIKCHUC

Comueunast cucrema. llimaHeTsl 3eMHOU

8.2
rpynnsl.  [ImaHeTsl-rUranTel M KX



8.3

8.4

8.5

CIIYTHUKH, KapJIMKOBBIC IIJIAHCTHI. Marisre

Terna COTHEUHOH CHCTEMBbI

Connue, d¢orochepa u  armocdepa.

ConHeuHast aKTUBHOCTb
Hcrounnk sneprum CosHLA U 3BE3]T

3BE3/bl, HMX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJuyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Jwnarpamma
«CHEKTpaNbHBIIl  KJIACC — CBETUMOCTDHY.
3BE3pl  TJIaBHOW  IOCJIEN0BATEIHLHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY IS

3BE3/] ITIaBHOM IOCICA0BATEILHOCTH

8.6

Buytpennee CTpOCHHE 3BE3.

CoBpeMeHHbIE Npe/ICTaBICHUS 0
MIPOUCXOXKICHUU U 3BooLK CosHIa U 3BE3.

OTanbl )KU3HH 3BE3]

8.7

8.8

8.9

8.10

Muneunbiii  Ilyte — Hama [anaktuka.
CrnupanbHas cTpyktypa  lamakrtukwu,
pacmpeneinieHne 3BE31, raza MW IBUIM.
Ilonoxxeane wu ngBwxkenue CoiHIa B
lanaktuke. Ilmockas u  cdepuueckas

noacucTeMbI [ alakTuKu

Tunel ranaxtuk. PaguoralakTuku H

KBa3apbl. UEpHBIE IBIPHI B S/Ipax rajJakTUK

Bcenennas.  Pacmupenue  BceneHHOM.
3akon XaO6ma. Pas30Oeranme rajakTuk.
Bozpact u paguyc BcenenHoid, Teopus
bonpmoro B3peBa. Mogens  «ropsuen
Bcenennoi». PenukToBoe n3iyueHue

Macmrabnast  ctpyktypa  BcenenHoil.
Meraranaktuka. Hepeménnbie mpooOiemsbl

ACTPOHOMUH



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» ®usuka. 10 knacc. Mskuies I'.4., byxosues b.b., Corckuit H.H.; mox
penakiueit [TapdpentreBoit H.A. AxumonepHoe o61miecTBo «3narenbcTBo
«IIpocBemienue»

» Ousuka. 11 knacc. Mskumes I'.4., byxoues b.b., Yapyrun B.M.; nox
penakuueit [lapdentreBoit H.A. Axkunoneproe o6mectBo «M31aTenscTBo

«IIpocseienue»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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