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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOU 0Opa3oBaTeNbHOUM MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LM HM3YYEHHs] (PU3UKU HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

+ IUIAHUPYEMBIE PE3yJIbTAaThl OCBOCHUS Kypca (U3UKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YIbTAThI IO roj1aM 00yUEHUS;

« conepxkanue yueOHoro npeamera «dusnka» mo rogam 00yueHusI.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOWMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHUSI IPU BBIMOJIHEHUU UMH YIEOHBIX UCCIIEIOBaHUIA.

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

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3leioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (HU3UKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEeMaMHU.

Hoess npuxnaomoii  nanpasnennocmu. Kypc ¢usukum mpegmosaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
W3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX ICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (U3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOPUHM, JMJId OIUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs MpexJie
BCEro 3a CYET OpPraHu3alliU SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaroIuXcCs.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIa0OpaTOpHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM MepedyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYIIECTBISETCS y4YaCTHUKaMU
o0pa3oBaTeILHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEH TIJIaHUPOBAHUS U
ocHalleHus Kkabunera ¢Qusuku. Ilpm »s>TOM oOecreunBaercs OBJIAACHHE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE H3MEPEHUs, HUCCIEeIOBAHUS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB 10 TPOBEpKE
IIPEIIOKEHHBIX TUITOTES.

bosnbiioe BHUMaHUE YAENsAETCA PEUICHUI0 PAaCUETHBIX M KadeCTBEHHBIX
3anay. Ilpu 3TOM A1 pacy€THBIX 3a/a4 MPUOPUTETOM SIBJISIOTCS 3a7auyd C SIBHO
3aJJaHHON (PU3NUECKON MOJIENBIO, TO3BOJIAIOIINE IPUMEHSITh H3yUYEeHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK U UHTErpHUpPYs 3HAHUS U3
pa3HbIX pa3nenoB. /(s KayecTBEHHBIX 3a/a4 NPUOPUTETOM SIBISIIOTCA 3aJaHUs HA
OOBSCHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIONICH
KU3HU, TpeOyrone BbIOOpa (U3MYECKOW MOAENU i CUTyallud MpakTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.



B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepualbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCsl B YCIOBHIX
peIMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKU JTOIKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OO0OpYMOBAHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy1I0BaHHE.

JleMmoHCTpanimoHHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH M  OOECHeYMBaeT IOCTAaHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAaMid s
UCCIICIOBAaHMUSI M3yYaeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00OpynOBaHUE [UIsI YYEHUYECKMX MPAKTHUYECKUX pPadoT
dbopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB M 0OECIedrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00OpaTOpHUil.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

« (¢opMupOBaHHE HHTEpPECAa W CTPEMJICHHS OOYyYalolmUXcs K HaydYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

« Ppa3BUTHE NPEICTaBICHUN O HAYYHOM METOJE MO3HaHUs U POPMHUpPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

« (¢opMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTara H3yYeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

« (opMupoBaHHE YMEHHUIl OOBSACHATH SBJIECHUS C HUCIHOJIb30BAaHUEM
bu3nYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

« (¢opMupOBaHHE TPEACTABICHUNA O POIU (UMUKH ISl PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHreM CIIeIyIoMNX 3a1ad B

npornecce U3y4eHus Kypca GU3NKU Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

e TpUOOpeTeHUE CHUCTEMBI 3HaAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHSIX, BKJTFOUAst MEXaHUKY,
MOJICKYJIIPHYIO  (DU3UKY, OJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPO(PHU3UKH;

« (opMuUpOBaHHE YMEHUN MPUMEHITb TEOPETHUUECKHE 3HAHUSA IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS NPUHATHUA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;



¢ OCBOEHHE CIIOCOOOB pEIICHHS pA3NUYHBIX 33Ja4 C SBHO 3aJaHHOMN
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TOHMMaHUE (PU3NYECKHX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEJIbHOIO IJIAHUPOBAHMS W IPOBEICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3J]aHUE YCIIOBUU JUIsl pa3BUTHS YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEOHEro OOLIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEleN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOD
IpOBeNECHUs J1a0OpPaTOpPHBIX PAbOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

COJEPXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usnka — Hayka O mpupone. HayuHbie MeTONBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Pomib DOKCriepuMeHTa M TEOPUM B IPOLIECCE IO3HAHUS IPUPOJBI.
DKCnepuMeHT B U3HKE.

MonenupoBanue (pU3MYECKUX SBJICHUU W TpoueccoB. HaydHble rumoresbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponp m mecTto ¢usnku B (GOpMHUPOBAHWUU COBPEMEHHOW HAYyYHOU KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIbIOTEPHbIE
JATYHKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka
Mexannyeckoe aBmkeHHe. OTHOCHUTEIBHOCTh MEXAaHWUYECKOI'O0 JBMIKEHUS.
Cucrema orcuéra. Tpaekropus.



[lepemenienne, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOCKIIMU HA OCHU CHUCTEMbI KOOpJHUHAT.
CrnoxeHue rnepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U [EpEMEIICHUS
MAaTEPUAJIbHON TOYKU OT BPEMEHHU.

CBoOoHOE TasieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUSI.

KpuBonnHeitHoe  nBWKEHUE. J[BUKEHHWE  MaTepualbHOW TOYKU IO
OKPYKHOCTH C ITOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEUHAS
ckopocth. [lepuon u yactora oOpanieHus. LleHTpocTpeMuTeENIbHOE YCKOPEHHE.

TexHH4eckrue YCTpPOWCTBA M TMPAKTAYECKOE IMPUMEHEHHE: CIUJIOMETD,
JIBUKEHHE CHAPAJIOB, LICITHBIE U PEMEHHBIEC MIEPEAAYU.

Jlemoncmpayuu

Mogenb cuctemsl O0TCUETA, WUIKOCTPALUS KUHEMATUUYECKUX XapaKTEPUCTUK
JIBHOKCHUS.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[lameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenue ABMKeHUs Teia, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHHUS.

Hanpagienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO IABHMXKEHHUS C LIEJIBIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPOUICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM TIPU PABHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuenne nBuXKeHUS Telia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmunesd. IlepBeit  3akoH  HeroToHa.
NueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoii 3akon HeroToHa
JUT MaTEPUAIIbHOM TOUKHU. TpeTurii 3aKkoH HprOTOHA 11711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumiia Tsokectd. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl TpeHus (mokosi, cKoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJIbXKeHUs U cuiia Tpenus nokosd. KosdduimenT tpenus.
Cuita conpOTUBIIEHU NPU IBU)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[ToctynaTensHoe U BpalaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO TeEA.



MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpaumieHus. llnewo cumibl. YcnoBus
paBHOBECUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHCHUE: NOAIIUITHUKH,
JB>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nepuuu.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIIUX TEJ.

Bropoi 3akon HeroToHa.

N3mepenue cu.

Clio’)keHue CuJl.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeOpMaliuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

VYcioBus paBHOBECHUS TBEPAOTO Teiia. Byl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul

N3yuyenue nBmkeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT uX JAehopMaIlui.

HccnenoBanue yciaoBUM pPaBHOBECHS TBEPAOTO Tejda, HMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3axonsl coxpanenus 6 MexanHuke

Nmiynbc MaTepuaabHOM TOUYKHM (Tela), CHCTEMbl MaTEPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cusbl. MOIIHOCTD CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KUHETUYECKON SHEPTHM.

[ToreHnmanbHas DHEPrUsl. [ToreHumanbpHas DHEPrus YIIPYTO
nepopMupoBaHHOM  TIpykuHBI.  [loTeHuManbHasT  JHEprus Tejla  BOJIM3HU
MTOBEPXHOCTH 3€MJIH.

[ToreHuuanbHple W HENOTCHUUAJIbHBIE  CHUJIBI. CBsi3b  paboOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTUM CHUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXAaHUYECKON SHEPTUH.

Yapyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckre yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTruBHOE IBMXKEHUE.

[lepexoq NOTEeHMATLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul



N3ydyenne abCOMIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHUEM MEXaHWYECKOW IHEpruu
TeJa Ha IPUMEPE PaCTSHKEHUSI PE3UHOBOTO KIyTa.

Pasznea 3. MonexkyasipHas (pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysus. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUSA 4YacTUI[ BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPBIX TEN U 0OBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE 3TUX Mojieneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Llenbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOM TEOpUM HJCaNbHOTO raza. AOCOJIIOTHAs TeMmieparypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temnepatyp KenpBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH [lampToHa. M30mpomneccsl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe TMpeACTaBICHHE H30MPOIIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnwiThl 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJECHUCTBU.

Mogenb, HILTIOCTPUPYIOIIas TPUPOTY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITE, WUIIOCTPUPYIOIIKE YpPaBHEHHWE COCTOSHUS UJCAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3perKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku



TepmoaunamMuueckass cucrema. BHyTpeHHSAs dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonmnuectBo TemoTsl U padota. BHyTpeHHss
HEpPrus  OJAHOATOMHOTO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IelibHAs TEIJIOEMKOCTh BEIIECTBA.
KonudecTBO TEMIOTHI pH TEILIoNepeaye.

[Tonsitue 06 amumabatHom mporecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHre TEepBOro 3akOHAa TEPMOJIMHAMUKU K HU3omporeccam. ['paduyeckas
WHTEpHpeTanus padoThl raza.

Bropoii 3akoH TepMoanHamMuku. HeoOpaTuMocCTh MPo1IeCCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIUMOBL  JEWCTBUS — TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosdduiuueHT mnosie3Horo
nerictBus TemoBod mamuHbl. [{ukn KapHo u ero kodpduuMEHT MOJIE3HOTO
NeHCTBUS. DKOJIOTUYECKUE POOIEMBI TEIIOIHEPTETHKHY.

TexHu4ecKue yCTpOWCTBA W IPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpPEHHEH »HEpruy Tejaa MPU COBEPIICHUU paOOTHI: BBUIET
npoOKu u3 OyTBUIKM IMOJ JIEHCTBUEM CXAaTOro BO3JyXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe MyTEM TpeHHUs (BUIACOJEMOHCTpALIMS).

M3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.

OnpIT 1O anauabaTHOMY pACHIMPEHHIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Monenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne yaenbHON TEMITOEMKOCTH.

Tema 3. Acpecammusvie cocmoanusa eeuwecmea. Dazoevie nepexoovt

[TapooOpazoBanue u koHxaeHcauus. Mcnapenue u kuneHue. AOCOIIOTHas U
OTHOCUTEJbHAsl BIAXHOCTh BO3ayXa. HacklmeHHbId map. YienbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmueckue u amopdubie Tena. AHU30TPONHUS CBOWCTB
kpuctaiuioB. Kuakue kpuctamiasl. CoBpeMmeHHble Matepuaiibl. [lnaBienue u
KpucTayum3anus. Y AelbHas TerioTa miaBienus. Cyomumanus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHrueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MaTEpHalioB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACBIIIEHHBIX MTAPOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.



HaOnronenue HarpeBaHus U MJIABJIEHUS KPUCTAUIMYECKOIO BEILIECTBA.
JleMOHCTpanust KpuCTalIoB.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

M3MmepeHre OTHOCUTENIBHOM BIaXKHOCTH BO3/1yXa.

Paznen 4. JinekTpoanHamuka

Tema 1. Inekmpocmamuka

ONeKTpu3alusl Tel. OIJEKTpUYECKHil 3apsia. JBa BuAa AIEKTPUUYECKUX
3apsnoB. IIpOBONHUKM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToYeuHBbIN 2NEKTPUUECKUM 3apsii.
Onektpuueckoe mozne. Hanpsk€HHOCTh  3nekTpuueckoro mojs.  [IpuHiun
CYHEPIIO3ULUN BJICKTPUUYECKUX MOJIeH. JIMHUM HaNpsKEHHOCTU AJIEKTPUYECKOTO
TTOJISL.

Pabora cun  anekrpocratudeckoro  mosist.  Ilorenuuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AMDJIEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JnanexTpruyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh IUIOCKOIO KOHAEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
JEKTPOMETpP, DJEKTPOCTaTHUECKasi 3alluTa, 3a3eMJICHHE DJIEKTPONpHUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIIapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpOoNCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3anMopericTBre HaAANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTAaTUYECKAs 3allUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUYECKOW NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3mepeHne 2neKTpOEMKOCTH KOHIEHCATOPA.

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

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y9acTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIBbHOE COINPOTUBJIECHUE BEIIECTBA.
[locnenoBarenpHOE, NApaLIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.



PabGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTb
AIEKTPUYECKOTO TOKA.

ONEeKTpOABIXKYLIasl CUjla M BHYTPEHHEE CONPOTUBIECHUE MCTOYHHKA TOKA.
3axon Oma /71 OJTHOM (3aMKHYTOM) 3yieKTpuueckon nenu. KopoTkoe 3ambikaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJLIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUUeCKUid TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpOBOIHUKMU. Cob6cTBeHHas U MpUMECHast MIPOBOJAUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DIEKTPOIUTHYECKAs JUCCOUMALNS. DIEKTPOIIH3.

DJIEKTpUYECKHT TOK B ra3zax. CaMOCTOATENbHBIA W HECAMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.

TexHn4eckue YCTPOWCTBA U IIPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETP,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN AUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue Cuiibl TOKa U HANPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHUSI M MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHue dIeKTpOABWKYIIEW cuiibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBHUCUMOCTb CONPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOAA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
COIIPOTHUBIICHUSL.

Hab6mronenne amekTpoimsa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kiacce OCylIeCTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3C€H C KypcaMM MaTE€MAaTHKH,
Ouonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonwssmusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAay4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (pakT, runotesa, (puanyeckas BeIMYHMHA, 3aKOH,
Teopusl, HaOIIOIEHUE, SKCIIEPUMEHT, MOJIEIIMPOBAHUE, MO/IEIb, U3MEPEHUE.



Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIus,
napaboiia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI M UX MPOEKIUU Ha OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHndyeckoe JABM)KEHUE B KUBOW mIpupoae, auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TN, KUIKOCTEH M
ra3oB, AJIEKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJUTUYECKAs UCCOLMALNA,
rajbBaHUKA.

l'eocpaghus: BIaXXHOCTb BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: mpeoOpa3OBaHUE JIBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHUS B TEXHHKE, IOJIIMIIHUKY, HCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOW XOJIOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MAaTEepHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEpOKC, CTpYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npudopBkL,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aMMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHATHBIX MOJIeW. JIMHMM MarHWTHOM WHAYKUMH. KapThHA JUMHWKA MarHUTHOU
WHIYKIWH TOJIA IOCTOSHHBIX MarHUTOB.

MarautHOoe T1I0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHuTHOTO TOJIA JUIMHHOTO IIPSMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJHUKA, KaTylIKH ¢ TOKOM. OnbIT OpcTena. BzanmoaeicTBre NpOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHE.

Cuia JlopeHnua, €€ MOlyJib M HarpaBlieHHe. J[BUXKEHNE 3apsSAKEHHON YaCTULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IIOTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABHXKYILAs Cujla WHAYKIMH. 3aKOH JJIEKTPOMArHUTHOW
nHaykuuu @apanest.

BuxpeBoe anekTpuuecKoe Moje. OJEKTPOABMXKYLas CHJla WHIAYKUUU B
IIPOBOJIHUKE, IBHKYILIEMCS IIOCTYNATENBHO B OJHOPOJHOM MAarHUTHOM IOJIE.



[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEGHHE CAMOMHIYKUWHU. OJIEKTPOABMXKYLIas cujia
CaMOMHAYKIIHH.

DHEpPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHudeckrue yCTPOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMA MAarHUTHOTO TIOJISL.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[eiictBrue cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMArHUTHON MHTYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTa HAa PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAzZHUNHblE KOJ1€0AHUA

KonebarenprHast cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJcOaHMU.
["apmonnyeckue konedanus. Ilepuon, vacrora, ammiuryga u (aza koieOaHUU.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHHUE TapMOHHUYECKUX
kosebanwmii. [IpeBpareHue sHeprUM NPy TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
UJCATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHWYECKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUH B UJICATHHOM KOJIE0ATEIIbHOM KOHTYpE.

[TpencraBienue o 3aTyxarouiux KojeOaHusX. BrIHYX€HHbIE MEXaHHUUECKUE
kosieOanus. Pezonanc. BeiHy X A€eHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemennpli  TOK. CHHYCOMAAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSHKEHUS.



Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJCTBE AEKTpodHEprun. KynbTypa
WCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.

TexHuyecknue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KOJeOATEIbHONH CUCTEMBI (MPYKHUHHBIA WA
MaTeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOmronenue pezonanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcumwinorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUST OT BPEMEHU) IS
AIIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHanc mnpu 1OCIEIOBATENRHOM COEAWHEHUW PE3UCTOPA, KATYIIKH
MHIYKTUBHOCTH U KOHJICHCATOPA.

Mojenb JIUHUY 3JEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a HA HUTU OT
JUTMHBI HUTH U MACCHI Tpy3a.

HUccnenoBanne TmEpEeMEHHOr0 TOKa B ILEMA U3  MOCJIEAOBATEIIBHO
COEAMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHuss W JjuHa BodHbBL. [lomepeuHble W MOPOJIOJIBHBIE BOJIHBL.
HNuTtepdepenus u iuPppakuus MEXaHUIECKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anmektpomarauTHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE, MpeoMJIeHUe, NoJsapu3anus, Judpakius,
uHrepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMIIBI PaIMOCBS3U U TENEBUACHUA. Pagnookamus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHn4eckrue yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neun.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpOCTPaHEHUE MTOTIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.



HaOnronenue oTpakeHus U IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKAX BOJIH.

3BYKOBOI pe30HAaHC.

HaGnionenue cBsI3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KoJieOaHUM.

HUccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpaXEHHUE,
nperoMIIeHUE, OoNspu3anus, AMpakuus, uaTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. I[IpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHbli HICTOUHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroa MOJHOTO
BHYTPEHHETO OTPaKECHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomie u pacceuBaroiiie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparoluX U pacceuBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBEIWYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
YcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHnHas pemérka. YCJIOBHE HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE TMPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM ammapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMJICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu Mukpockomna, TeJIeCKOomna.

Hab6mronenune naTepdepeninu cBera.

Habmronenue nudpakiuu ceera.

HabGnronenue nucnepcuu cBera.

[TonyueHne cekTpa ¢ MOMOUILI0 MPU3MBI.



[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3MepeHue nokasaress NpeIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH
['paHuipl  TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynatsl
CIICLIMAJIbHOW TEOPHUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BAKYyM€, IPUHLIMI OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpaIICHUE
JUTUHBI.
OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (poToHA.

OtkpeiTre u uccnenoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHenue DiHmTeHa 1 Gotodadpdexra. «KpacHas rpaHuna»
dbotorddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTUMK, COJIHEUHAasl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeETHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. lloctynmater bopa. M3nydenume u mnorionieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI HEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPO/A.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHo-BOIHOBOM
Ty alu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Omnpenenenue JJIMHBI BOJIHBI JIa3epa.
HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
HaOmronenue mmHeYaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOEHUS sAnpa. OTKpwITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paavoakTuBHOrO wu3ny4yeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BiusiHME pagMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.
Anb(a-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHHE. 3aKOH PAJIMOAKTUBHOI'O paclaja.
OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Maccl spa.
Snepnsbie peakunu. [lenenue u cuHTe3 AI€p.
Anepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHIEKTUBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IEPHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
@dyHaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3nyecKoil KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanuie TpeKOB YacTUIL (MO0 TOTOBBIM (OoTOrpadusim).

Pa3zgen 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHUs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ComHeunas cucTema.

Connne. ConHewHast akTUBHOCTh. Mcrtounuk sHeprun ConHI@ W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETUMOCTB». 3BE31IBI TJIaBHOM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —



CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTA. BHyTpeHHEe CcTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii I[lyte — Hama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
lNanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIEC IBIPHI B SIpax
raJaKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpiioro B3peiBa. PemKkTOBOE M3ITyUEHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Yuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN I ONPeIeNICHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sa CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3bI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B SKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPHUH
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpA, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MesxknpeaMeTHble CBI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
TeOopusi, HAOII0ICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pemieHHWE CHUCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKUHWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJIHLHUKOB,
onpeiesIeHne TUIOMIAAU TIOCKUX GUryp U 00bEMA TElL.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJyieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM IPUPOAE, NCUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PpEIIETKH, CHEKTpaIbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJEKTPOIEpENad, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenue yueOHoro mnpenmera «®Pusnka» Ha YPOBHE CpPEIHErO OOIIEro
oOpa3oBanus (06a30BbIi YPOBEHb) JOJKHO 00ECTIEUUTh JOCTHXKEHUE CIEIYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS Y4eOHOTO npenMera « PU3nMKa» JTOKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTb OOYYalOUMXCA PYKOBOJCTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAalM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSIM POCCHUHCKOTO OOIIeCTBa, pPacIIUpPEHHE >KU3HEHHOTO
ONBITA U OMbITA JACATEIBHOCTH B IPOLIECCE peaM3alMd OCHOBHBIX HaIIPaBJICHUHN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

Cc(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULUHK 00YUYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNUCKOr0 OOLIECTBa;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
o0I11ecTBa, y4acTBOBaTh B CaMOYTIPaBJICHUH B 00pa30BaTEIbHON OpraHU3ally;

YMEHHE B3aMMOJECUCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMHU B COOTBETCTBUH C
uxX QYHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESTEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMS;



CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUIECKOE OTHOIICHUE K MUPY, BKJIFOYAs ACTETUKY HAYYHOT'O TBOPUYECTBA,
npucymero pu3n4eckon Hayke;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm NnpodhecCHoHANbHOU AESTEIBHOCTU, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oyaymieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TJIAHBI;

TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPAa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0OrNYecKOro BOCIIMTAHUS

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa dKOJOTUIECKUX MPOoOIeM;

IJTAHUPOBAHUE M OCYIIECTBIICHUE JIECTBUM B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHMS 1IeJIel YCTOMYMBOIO Pa3BUTHS YETIOBEUYECTBA,;

pacUIMpeHre OMbITa JIEITeIbHOCTH SKOJOTUYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOU JESTEIIbHOCTH, TOTOBHOCTH B IIpOIleCCe
U3ydeHus: (QU3NKA ~ OCYIIECTBIATH  TMPOCKTHYID H  HCCIEAOBATCIBCKYIO
NEeATEeILHOCTh HHIUBHUIYATBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbI€ /1eiicTBUS
ba3oBble 1ornueckue aAefcTBu:
CaMOCTOATEILHO  (OpMyJIMpOBaTH W aKTyaJIM3UpOBaTh  IMpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEICNSITh IeNIM JCSITEIIBHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JOCTYKCHUST,
BBISIBIIATH 3aKOHOMEPHOCTH W  TPOTHUBOPEYHMS B  pacCMaTPHBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a HWMEIOLIUXCS
MaTepHaTbHBIX ¥ HEMATEPUATIBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JESITEIIbHOCTH;



KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSX  PEABHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHA PEIICHUH )KU3HEHHBIX TTPOOIIEM.

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

BJIQJICTh HAYYHOH TEPMHHOJOTHEH, KITIOYEBHIMH IMOHATHSIMH W METOIaMH
buznueckoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENbHOCTH
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB peIIeHHs 3a7ad (U3MUYECKOTO COJCP)KaHUs, MPUMEHEHUIO Pa3TMYHBIX
METOJIOB MTO3HAHUS;

BJIQ/IETh BUAAMU JEATEIBHOCTH 1O TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETANNA, TMPEOOPa30OBaHUI0 W TPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX
CUTYaIUsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHWs, HaXOAWUTh apTyMEHTHI IJIS JI0Ka3aTeIbhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUHN PEIICHHUSI;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEATEeTLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (U3MKe B TPAKTUYECKYIO OOJIACTh
KU3HEIeITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nunopmanueii:

BJIAJICTh HABBIKAMU TIOJydYeHHUS WH(pOpMaAIuu (HU3UIECKOTO COICPKAaHMS W3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATH TOWCK, aHaJu3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAIINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHNUS,;

OIICHUBATh JOCTOBEPHOCTHh HMH(POPMAIIUH;

UCITOJIB30BaTh  CpeACTBA  WH(MOPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHW3aIlMOHHBIX
3alad ¢ CcoONMoAcHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUCHBI, pPECypcocOepeKeHHs, TPABOBBIX U OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COJCpKAHUS B Pa3IMYHBIX (opMarax c
yu€TOM HazHaYeHHsI HTHPOPMAITUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy TIpeCTABICHUS I BU3yaJTU3AIUH.



KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

OCYILECTBIATh OOLIEHWE Ha ypokax (U3MKK U BO BHE-YPOUHOH
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOI0 TOUYKY 3PEHHs C HCIIOJIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh IIPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoThI;

BBIOMpPATh TEMATHUKy M METO/Abl COBMECTHBIX JAECUCTBUI C y4€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEN KaKJI0I0 YJIEHA KOJIJICKTUBA;

IIPUHUMATh LM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiau ¢ YYETOM MHEHHMHM Y4YaCTHHUKOB, OOCYXKIAThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXXJOr0 yYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YYeOHbIE 1eliCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3ajJ1a4, [JIaH BBITOJIHEHUS MPAKTUUYECKON pabOThI ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEATTOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO DJPYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,

OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;



BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEPIIIACMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB W
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKM W CBOEBPEMCHHO MPUHUMATH PEMICHUS TO WX
CHI)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeATETLHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B npornecce HoCTHXKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaAMMBI
no ¢u3MKe JIsI YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, MIPEAOIar afO A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMsl, BKIIFOUAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CepHl,
ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUHU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydyenuss B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTo (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MHUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;

YUUTBHIBaTh TPAHUIBI MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUAIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPAOE TENO,



WJICATIbHBIN Ta3, MOJEIU CTPOEHUS Ta30B, KUJIKOCTENM U TBEPABIX TEJ, TOYECUHBIN
AIEKTPUUYECKUN 3aps]l IPU pelieHnr (PU3nIecKux 3a1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
JJEKTPOJAMHAMHUKHA:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  IPSAMOJIMHEWHOE
JIBI>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3aumojieicTBue Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALMs, IUIABJIICHUE, KPUCTAUIM3ALUSA, KUIICHUE,
BJIAJKHOCTb BO3/1yXa, MIOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HAIPEBAaHUU B 3aKPBITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
AIEKTpU3aLMs TEJl, B3aUMOJEHCTBHE 3apsI0B;

ONKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3YS (DU3UUECKUE BEIUYUHBI:
KOOpJIMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa,
MMITYJIbC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWUYECKash MOIINHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIWYUH, UX OOO3HAUYECHUS U EIUHUIIBI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIIONB3Yd (U3MUYECKUEe BEIMYMHBI: JABJICHHE Ta3a, TeMmIleparypa, CpeaHss
KUHETUYECKAsi YHEPIrUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSs JHEprusi, padora rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJB3yeMbIX BEJIMYMH, HX
0003Ha4YeHUsT W €IUHMIIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JIAHHYIO
(pU3MUYECKYIO BEIMUUHY C IPYTUMHU BEINYNHAM;

ONMCBHIBAaTh N3YUYEHHBIE JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIE, HANPSHKEHHOCTD TOJISI, TOTEHIMAJ, PA3HOCTh IMOTEHIIUAJIOB;
NPy OINMUCAHUM TIPAaBWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W €IUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJMYHUHY C APYTUMH BEIHUYNHAMH,

aHaJIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Ys (PU3NUecKue
3aKOHBI ¥ IIPUHIMIIBL: 3aKOH BCeMUpHOTO Tsarotenus, I, 11 u III 3akonsl HeroTOHAa,
3aKOH COXPAaHEHUSI MEXAaHWYECKOM DHHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NPUHLUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKY0 TEOPUIO CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW DHEPIUM TEIUIOBOIO ABUKEHUSI MOJIEKYJII C
aOCOJIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KysoHa, mpu 3TOM pasinnyarh CIOBECHYIO



(bOopMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MpPEUIONKEHHOTO OOOpYIOBaHUS, MPOBOJAUTH OMNBIT U
bopMyIMpOBaTH BHIBOIBI,

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nuIl ¥ TpadUKOB, AETaTh BBIBOABI IO Pe3yIbTaTaM MCCIEIOBAHNUS;

cOOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIICOBAaHUMN B
paMkax y4eOHOro OKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOU
JESTEIbHOCTH C WCIOJIb30BAHUEM W3MEPHUTENbHBIX YCTPOMCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIC 3a1a4i: BRICTPAUBATH JIOTHYECKH HETIPOTHBOPECUUBYIO
LENOYKY PAacCyKICHUU C ONMOpOH Ha H3YUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBpPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA IOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUN
Y TIPEJICTABJICHUS YI€OHOU U HAyYHO-TIOMYJIIPHON MHGOPMAIIHNH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJla POCCHIUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJCHUS B OKPY KaIOILEH Cpejie;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PAlMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pACCMAaTPUBAEMOMN MTPOOIIEMBI.

K xoniy oOydyenuss B 11 kjacce mnpeaMeTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU HU
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPHU pPEUICHUU (PU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aMMOJEHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXKECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHAas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cpel) WU

AIIEKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOrO MoJsA, cuia Ammepa, cuna JlopeHia, MHIyKTUBHOCTH
KATYIIKH, SHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuN B KoJeOaTeTbHOM KOHTYpe, 3apsAl W cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuM, (POKYCHOE pacCTOSHHE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHS W EAUHMIIbI, YKa3bIBATh
(bopMyIbl, CBS3BIBAIOIIME JaHHYI0 (U3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJINYNHAMU;

ONMCBHIBATh H3yYEHHBIE KBAHTOBBIE SIBICHUA W IPOLECCHI, HCIOIb3Ys
(¢u3znyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, YHEPIHs U UMITYJIbC (OTOHA, MEPUOJ MOIypacnaia, SHEPTUS CBSI3U
aTOMHBIX SI7Iep, MpPH OMUCAaHUM MPABUIBHO TPAKTOBATh (PUIUYECKHI CMBICH



WCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHWS W EAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIONIUE JAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapaljieIbHOrO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa Mg pororddexra,
3aKOH COXPAHEHHS JHEPruH, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHMs] MAacCOBOT0 4YMclia, MocTynatel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, O0OJACTH)
MIPUMEHUMOCTH;

ONPENIENATh HAIIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW: MPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
(bopMyIMpPOBaTH BHIBO/IBI,

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIE M3MEPEHUSI (PU3NUECKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATH YCTAHOBKY, (PHUKCHPOBATH
pEe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 11O PE3yJIbTaTaM UCCIICIOBAHMUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Yy4eOHO-UCCIIEIOBATEIbCKOM U TMPOEKTHOM
JESATETLHOCTH C HMCIOJB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJB3Ys (PU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHUS 3aJ1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIJACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXoaUMbIe NJisi €€ PEeIICHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYX IACHUN C OMOpOl Ha H3YUYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;



UCIIONB30BaTh  MPH  pPEIIEHWH  yduyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTaBJICHUS yueOHOW W HAYyYHO-TIOMYJSIpHON MHGPOpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyto HH(pOpMALINIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HH;

IPUBOJUTH IPUMEPHI BKJIAJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

paboTatb B TpYyIIE C BBIIOJHEHUEM PA3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIIEMBI.

TEMATHUYECKOE IINTAHUPOBAHUE
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Uroro no pazgeny

Paznesn 2. MEXAHUKA
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JBUKEHU
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X 33724 C
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c
UCIIOJIB30
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2.2
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CpaBHEHU
e

CUI
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TIOKOS,
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YCIOBUI




paBHOBEC
s
TBEPIOTO
Tela,
HMEIOIIEr
0 0Ch
BpaIlcH!
o.
OO0BsicHE
HHUE
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WKOB M UX
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IIpUMEHE
HUSL.

2.3

3aKOHEI

COXpPAHCHUS B

MCEXAaHUKE

Bbubaunor
eKa
HOK
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IIpoBene
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eHTa:
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aHue
CBSI3U
paboTHI
CHJIBI C
N3MCHCHU
eM
MCXAaHHNYC
CKOH
SHEPTrUU
Tea

Ha
npuMepe
pacTsHKeH
nus
PE3UHOBO
ro

KIyTa.
Orenka
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HBIX U
OTHOCHUTE
JBHBIX
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Hroro no pazneny

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJNHAMUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHUH

18

bubmmor
eKa
IIOK

https://m.
edsoo.ru/

7f41bf72

MOTPEITH
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171
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ux
BEJIMYMH.
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X
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u hopmyn
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1787}
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eHTa:
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HHE
MacChl
BO3/yXa

B
KJIaCCHOM
KOMHATe
Ha
OCHOBE
U3MEpPEHU
i 00BéMa
KOMHATEHI,
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JIaBIICHUS
i1
TeMIepar
ypHBI
BO3/yXa B
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HCCIIENO0B
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CTH
MEXTY
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aMu
COCTOSIHU
i
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HOT'O
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HBIX U
OTHOCHTE
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OCHOBHBI
X
TIPUHIIHIT
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eHCTBHI
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pau
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au
YCIHOBUM
X
Oe3omacH
oro




HCII0Ib30
BaHUS B
IIOBCEJIHE
BHOM
JKHM3HH.
Pacno3na
BaHHE
(buzmveck
X
SIBJICHUH
B
y4eOHBIX
OIIBITaX U
OKpYXaro
11(9)7
JKM3HHU:
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A,
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KOE
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e

3.2

OCHOBBI

TCPMOJAUHAMUK

n

10

Bbubaunor
eKa
HOK

edsoo.ru/
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N3yuenune
MOZeIen
I1apOBOM
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JIBUTATEN
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JIBUTATEN
s1.

3.3

ArperarHbie
COCTOSIHUSI
BEIIECTBA.
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MEePEXObI
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eKa
HOK
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eHTa:
U3MEPCHH
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OTHOCHUTE
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U3MEpPEHU
o
BJIQKHOCT
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Hroro no pasaceiny

Paznea 4. 3JIEKTPOJAUHAMUKA

4.1

DNEeKTpOCTaTUK
a

24

10

Bbubaunor
eKa
HOK

https://m.
edsoo.ru/

7t41bf72

n
Habmone
HHUC
KUIICHUA
npu
MIOHMKEH
HOM
JABJIECHUU
)
HarpeBaH
nusi

n
I[IJIaBJIEHU
s
KPHUCTAJLI
NYECKOTO
BELIECTBA

[IpoBene
HUE
SKCTIEPUM
€HTa!
U3MEPEHU
e
JJIEKTPOE
MKOCTH
KOH/JIEHCa
TOpA.
Ouenka
abCcoIoT
HBIX U
OTHOCHTE
JBHBIX
MOTPETH
ocTen
U3MEpPEeHU
i
(uznueck
ux
BEJINYUH.
N3yuenune
MPUHIUIT
OB
NEUCTBUA
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NEKTPOC
Koma,
JJIEKTPOM
eTpa,
KOH/IeHCa
Topa.

4.2

ITocTossHHEBIN
AIEKTPUYECKUI
TOK. Toku B
Pa3IUYHBIX
cpenax

Hroro no pazneny

12
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Bbubaunor
eKa
HOK
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AKCTIEPUM
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Pazgea 1. JIEKTPOAUHAMMUKA
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1.1 = DnexTpomarHuTHas 11 1 3 HOK oro
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Hroro no pazneny

Paznen 2. KOJIEBAHUSA U1 BOJIHbBI

11

DnexTpoM
arHUTHas
WHTKIUS
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2.1

Mexanuueckue n
3JIEKTPOMAarHUTHBIE
KoJIeOaHus

9

buommoreka
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ru/7f41c97c
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eHTa:
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Orenka
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2.2
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5
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https://m.edsoo.
ru/7f41c97c

N3yuenue
o0OpazoBa
HUS U

pacmpoct
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paHeHHs
MOTIepEYH
BIX U
MIPOJIONILH
BIX BOJIH
HaOumrozne
HHE CBSI3U
TPOMKOCT
Y 3ByKa H
BBICOTBI
TOHA C
aAMILTATYT
ol u
YacTOTOH
KoJIe0aHH
i,
3BYKOBOT'O
pe3oHaHca

Uccnenos
aHue
CBOWCTB
ANEKTPOM
arHUTHBIX
BOJIH:
OTpakeH!
c,
pesioMyie
HUE,
noJisipu3a
1y,
nupaxiu
i,
uHTEepdEp
CHITHUS.
N3yuenne
YCIOBUM
W3ITYy9CHU
s
ANEKTPOM
ArHUTHBIX
BOJIH,
B3aUMHOM
OpHEHTAIl
uu




BEKTOpPOB
E, B,

VB
BJIEKTPOM
ArHUTHOM
BOJIHE.
N3yuenue
MIPUMEHEH
us
BIEKTPOM
ArHUTHBIX
BOJIH B
TEXHUKE U
OBITY.

2.3

Onruka

10

bubGanoreka
LHOK

https://m.edsoo.
ru/7f41c97c

N3yuenue
SIBJICHUS
IIOJIHOTO
BHYTPEHH
ero
OTpaXEHU
s, €ro
IIPUMEHEH
us B
CBETOBOJIE

N3yuenue
MoJielIel
MHKPOCKO
mna,
TEJIECKOIa

ITonyyenn
€ CIIEKTpa
C
MTOMOMUIBIO
MIPU3MBI U
nudpakuu
OHHOU
PELIETKMU.
N3mepenn
e
IIOKa3aTen
b
IIpesIoMIIe
HUSA
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CTCKIJIA.

Hroro no pazneny
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Pazzea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI

CIIeUaIbHON
31

TEOpUHU

OTHOCHUTCIIBHOCTHU

bubanoreka

[MOK

https://m.edsoo.

ru/7f41c97c

Pemenue
KauyeCTBCH
HBIX
3a1a4

C onopou
Ha
W3yYECHHBI
e
MOCTYJIaT
Bl

CTO.
Hcnonb3o
BaHME
nHpopma
IIMOHHBIX
TEXHOJIOT
A s
IIOMCKa,
CTPYKTYp
WpOBaHUS,
UHTEpIpe
TallMu U
MpeAcTaB
JICHUS
nHpopma
AU TIPU
IOJITOTOB
Ke
cOOOIIEeHN
"o
rpaHuIax
MIPUMEHU
MOCTH
KJ1accHYec
KoM
MEXaHUKH
M OCHOBAaX
CTO

Hroro no pazneny

4

Pa3znen 4. KBAHTOBAS ®PU3UKA

4.1 DIIEMEHTHI

6

bubauoreka

Habnrone
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KBAHTOBOU OIITUKU

LIOK

https://m.edsoo.
ru/7f41c97c

HHE
dorordd
eKTa

Ha
YCTaHOBK
ec
[IAHKOBOH
IUIACTUHO
H.
Hccnenos
aHue
3aKOHOB
BHEIITHETO
dboTodhd
eKTa.
OOBscHeH
ne
OCHOBHBIX
TIPUHIIAIIO
B
JIEUCTBHUS
TEXHUYEC
KHX
YCTPOMCT
B,

TaKuX
Kak:
dhoTodEeM
€HT,
dboTonaru
UK,
COJIHCYHA
a1 Oarapes,
CBETOJIHO
i
YCIIOBUI
X
Oe3omacH
0ro
MPUMEHEH
Hst

B
MpaKkTHye
CKOH
JKM3HH.
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4.2

Ctpoenue aToma

Bbubaunoreka
[HOK

https://m.edsoo.
ru/7f41c97c

Pemenue
pacy€THbI
X 3aJa4 ¢
SIBHO
3aJIaHHOM
(buzuIeck
oH
MOJIENBIO
c
HCII0JIb30
BaHHEM
OCHOBHEBIX
3aKOHOB
u hopmyn
KBaHTOBO
H OITHKM.
Pemenue
KayeCTBCH
HBIX
3aJa4

C OIIOpOH
Ha
M3yYEHHBI
€ 3aKOHBI,
3aKOHOME
PHOCTH
KBaHTOBO
H OITHKH.
N3yuenne
MOJIEIIH
OIIBITa
Pesepdop
na.
[IpoBenen
ne
AKCTIEPUM
eHTa

o
HaO0II0IeH
HIO
JIMHEeWJaTt
0ro
CHEKTpa.
OrneHKka
a0COIIOTH
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BIX U
OTHOCHUTE
JIbHBIX
MOTPELTHO
creu
HU3MEpEHU
51
(buzmIeck
X
BEJIMYMH.
N3yuenue
MOJICJIN
aroMa:
TomcoHa,
IJIaHeTap
HOMU
MOJICIHN
aroMa,
MOJICJIN
aroMma
Bbopa.
N3yuenue
CHeKTpa
YPOBHEU
SHEPTUH
aToMa
BOJIOPOJIA.
OObsicHeH
ne
MIPUHITATIO
B
JIEUCTBUSA
u
YCIOBUU
Oe3ormacH
oro
MIpUMEHEH
Hs
CHEKTPOC
Kora,
nasepa,
KBaHTOBO
ro
KOMITbIOTE

pa.




Pemenue
KaueCTBEH
HBIX
3aja4

C Omopou
Ha
M3YYEHHBI
€ 3aKOHBI,
3aKOHOME
PHOCTH U
busnueck
ue
SIBJICHUS
o TeMe
«CTtpoeHu
€ aToMay.

4.3

ATOMHOE AP0

bubGanoreka
[HOK

https://m.edsoo.
ru/7f41c97c

N3yuenue
AKCIIEPUM
€HTOB,
JI0Ka3bIBa
FOLIUX
CJIOXHOCT
b
CTPOCHMS
aTOMHOTO
Aa1pa.
Hccnenos
aHue
TPEKOB
4acTHIl
(o
TOTOBBIM
¢dororpad
UsM).
N3yuenne
SJIEPHBIX
CHIL,
SJIEPHBIX
peakuui
CUHTE3a U
pacnana,
TepMOsi e
pHOTO
CUHTE3A.
N3yuenue
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Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHN

DNEeMEHTHI
5.1  actpoHOMHHM U 7 1
acTpou3uKu

buobmmoreka
HOK

https://m.edsoo.
ru/7f41c97c

HYKJIOHHO
¥ MoJelHn
spa
Ietizente
pra-
HBanenko

OOBscHEH
ne
YCTPOMCT
Ba®
MIPUMEHEH
ust
JIO3UMETP
a, Kamepbl
Bunscona
,
SIIEPHOTO
peakTopa,
aTOMHOM
OOMOBI.
Pemenue
3a11a4 ¢
OIOpOH
Ha
MOJy4YEeHH
13
3HaAHHS, B
T.9. 0
3apsiae

"
MacCOBOM
YHCIe
sanpa.

ITonroron
Ka
cOOOIIEeHN
i 00
sramax
pa3BUTHS
aCTPOHOM
HH, O
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MIPUKJIIATH
oM

Hu
MHPOBO33
pEHYECKO
M
3HAYCHHU
aCTpOHOM
HH, O
MeToaax
MOJIyYeHHU
b
Hay4HbBIX
aCTpOHOM
HYECKHUX
3HaAHWMH,
OTKPBITHUSA
X B
COBpEMEH
HOH
aCTPOHOM
HH.
N3yuenue
COBpPEMEH
HBIX
MpeAcTaB
JIEHUH O
MIPOUCX 0K
JICHUH U
SBOJTIOLH
n ConHna
U 3BE3/I.
N3yuenue
THUIIOB
rajaKTHK,
paauoran
aKTHK U
KBa3apoB.
N3yuenue
JIBHOKEHUS
HeOeCHBIX
Tell,
SBOJIIOIH
" 3BE3I U
Bcenenno




Hroro no pazgeny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Oo6ob61maroiee 4
MIOBTOPEHHE

buobmmoreka
HOK

https://m.edsoo.
ru/7f41c97c

v

u,
POLECCO
B,
MPOUCXO]T
AIIAX B
3BE311aX,

B
3BE3IHBIX
CHCTEMaX,
B
MeKTajlak
TUYECKOM
cpene,
MacIITaOH
on
CTPYKTYpP
Bl
Bcenenno

(v

u.

Vyactue B
JIUCKYyCCH
1 0 poJIH
buzuku

H
aCTPOHOM
U B
Pa3ITUYHBI
X cepax
JIeITEIIbH
OCTH
YyeJIoBeKa.
IToaroron
Ka
CcOO0IIIeHN
H 0 MecTe
buzmgeck
ou
KapTUHBI
MHUpa B
pany
COBpEMEH
HBIX
MpeACcTaB
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Hroro no pazneny

PesepBHOE Bpems

JICHUM

0
MIPUPOJIE.
Beinonne
HHE
y4eOHBIX
3aJIaHuH,
JIEMOHCTP
HPYIOLIUX
OCBOEHHUE
OCHOBHBIX
MMOHSTHUH,
dusnueck
X
BEIIMYUH
U 3aKOHOB
Kypca
buzuku
10-11
KJIACCOB

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME
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