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INOACHUTEJBbHASA 3AIIMCKA

[Iporpamma o pu3rke Ha YpOBHE CPEAHETO 00111eT0 00pa30BaHUSI COCTaBICHA
Ha OCHOBE TOJIOKEHUHN U TpeOoBaHUM K pe3yJibTaTaM OCBOEHUSI Ha 0a30BOM ypOBHE
OOII COO MBOY «Jluueir Nely», npeacraBinenubix B ®I'OC COO, a takxe ¢
ydueToM paboueil mporpammbl Bocriutanusi MBOY «Jluueir Nel» u Konunenuuu
npenoaaBaHus yaueOHoro npeamera «Dusmkay.

Conepxanue mnporpamMmbl MO (GU3MKE HampaBlieHO Ha (GOpPMHPOBAHUE
€CTECTBEHHO-HAYYHOUM KapTHUHBI Mupa oOyyatomuxcs 10 kiacca npu o0y4yeHUr ux
¢uszuke Ha 0a30BOM YpPOBHE HA OCHOBE CHCTEMHO-IEATEIHHOCTHOTO MOIXOA.
[Iporpamma no ¢usuke coorBeTcTByeT TpedboBanusmM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yJibTaTaM 0O0y4eHHs, a TaKxKe
YUUTHIBAET HEOOXOJUMOCTh peaU3alluu MEXIPEAMETHBIX CBA3ed (PU3MKH C
€CTECTBEHHO-HAYYHBIMH YUY€OHBIMH TIpeIMeTaMu. B Hell orpenensatoTcsi OCHOBHbBIC
1IN U3y4eHUs! (PU3UKHU Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHusl, MIIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3UMKH: JIMYHOCTHBIE, METAalpeIMETHBHIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3uke BKIIIOYALT:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHMS Kypca (PU3KUKHU HAa 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO F0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera «Pu3nka» o rogam o0yueHusl.

du3znka Kak Hayka o HauOosiee OOIIMX 3aKOHax MPUPOJIbI, BBICTyHas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA] B CHCTEMY
3HaHMUI 00 okpyskaroriem Mupe. IIIKompHbIN Kypc GU3UKHA — CHCTEMOOOPa3yOIIHiA
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI
JexaT B OCHOBE IIPOIECCOB U SIBJICHUHN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmosb3oBaHME UM AKTUBHOE
npuMeHeHue  (QU3MYECKUX 3HAHUM  OMpeAeNseT XapakTep ¢ pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHM B cepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
MOJTyYeHUs] HOBBIX MaTEpPHUaJOB C 3aJlaHHBIMU CBOMCTBaAMHU U Apyrux. M3yueHue
(U3UKM BHOCUT OCHOBHOM BKJIaJ B (DOPMUPOBAHHME €CTECTBEHHO-HAYUYHON KapTUHBI
MUpa oOydJaromuxcs, B (QopMHUpOBaHHUE YMEHHH MNPUMEHSITh HAyYHBIA METOJ
MO3HAHUS TIPU BHITIOJTHEHUN UMHU YI€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca ¢pusnku 17151 ypOBHSI CpeTHETO 00111ero 00pa30BaHus MOJI0KEH
psI uaeh, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUUM C HEW KypC SBISETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, BKIHOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTcTBUM € HeW MaTepuan Kypca (U3HKU
o0ObequHEH BOKpYr (u3WMYecKux Teopwil. Bemymmm B Kypce SBISETCS



dbopMupoBaHUE MPENCTAaBICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTE€pPHH, BEIIECTBE U
ToJI€.

Hoes eymanumapusayuu. EE peanmzanus mpeamnosiaraeT HCMOJb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUECKOW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(bu3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTPoOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kype Gusnku npeanonaraetT 3HaKOMCTBO
C IIMPOKUM KPYrOM TEXHMUYECKHX M TEXHOJOTMUYECKUX MPUIIOKEHUN M3YYEHHBIX
TEOpUid U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEICHUS AJIEMEHTOB
COJEpKaHUs, MOCBSIMIEHHBIX JKOJOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJOTHH, a Takke 00CyXIEeHUA
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBbIMU 3JE€MEHTaMU Kypca (PU3MKH Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopun (popmupoBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI (PU3NYECKON TEOpUH, pojiu PyHIaMEHTAIBHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX ITPEICTABICHUSIX O PUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO-AeSTENbHOCTHBIA NOAXO0M B Kypce (DM3UMKH peaau3yeTcsl Mpex]ie
BCEro 3a CYET OpraHM3alMM 3KCHEPUMEHTANbHON JESTEIBHOCTH O0yYaroIUXCs.
J1y1st 6a30BOT0 YpOBHS Kypca (PU3HKH — ATO UCIIOJIH30BAHUE CUCTEMBI (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JTA0OPATOPHBIX pabOT, KOTOPbIE B IPOrPAMME
no (usuke OObEIMHEHBI B OOIIMIA CIMHUCOK YYEHHYECKHX MPAKTUYECKUX padoT.
Boigenenue B yKa3aHHOM MepedyHe JaOopaTOpHbIX pPaldOT, MPOBOAUMBIX MJIs
KOHTPOJISL U OLICHKH, OCYLIECTBIISIETCS YyYaCTHUKaMU 00pa30BaTENIbHOTO Mpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAaHUPOBAHUS W OCHaIeHus kabunera (usuku. [lpu
TOM O0OecrneuynBaeTcsl OBIAJCHUE OOYYalOIMMUCS YMEHUSMHU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUs, MCCIEIOBaHUS 3aBUCHUMOCTEW (DM3MYECKUX BEIUYUH U
IIOCTAaHOBKY OITBITOB I10 TPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonpnioe BHUMaHUE yJIEIsS€TCs PELICHUIO PACUETHBIX U KAUYECTBEHHBIX 3a/1a4.
ITpu 3TOM 111 pacyYETHBIX 3a7a4 IPUOPUTETOM SIBJISIOTCS 3a1a4U C SIBHO 3a1aHHOM
(bu3nUecKoil MOJEbl0, TMO3BOJSIONIME MPUMEHATh M3YUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasfeia Kypca, TaKk U MHTETPUPYS 3HAHUSA U3
pa3HbIX pa3zenoB. [[1s KauyeCTBEHHBIX 3a/Ja4 MPUOPUTETOM SIBISIIOTCA 3aJaHMs HA
OOBSICHEHHE NpPOTEKaHUsl (UINYECKUX SIBICHUN M MPOLECCOB B OKpYyKaroIIen
KWU3HU, TpeOyromue BbhIOOpa (GU3HMYECKOW MOACIM JJI CUTyalldd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootBetctBun ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUIECKOMY
o0ecrniedyeHno yueOHOro mpoiecca 0a30BbI ypOBEeHb Kypca (DU3MKK Ha YpPOBHE



cpenHero ooOiero oOpa3oBaHUs JIOJDKEH H3Y4aTbCs B YCIOBUAX MPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCJIOBHUSIX HMHTEIPUPOBAHHOTO KaOMHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 1MKJIa. B kabuHeTe (U3MKU JOHKHO OBITH HEOOXOAMMOE
1abopaTtopHOE OOOpYIOBAaHUE JJIsi BBINOJIHEHMS YKa3aHHBIX B IpOrpaMMe II0
¢$u3MKe yICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYI0BaHHUE.

JlemMoHCTpanioHHOEe  000OpyAoBaHHE (OPMHUPYETCI B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYMBaeT IMOCTAHOBKY
NEPEYUCIIEHHbIX B IporpaMMe M0 (PU3MKE KIIOYEBBIX JEMOHCTpalUud Jis
UCCIIEIOBAaHMSI  U3yYaeMbIX SIBICHUH M  MPOLECCOB, OSMIUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHIA.

JlabopatopHoe 00OpyJIOBaHHE [Jii YYEHUYECKUX MPAKTHUYECKUX padoT
dbopMupyeTcss B BHJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUYMBAETCS B pacyére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydarommxcs. TeMaTH4ecKue KOMILJIEKThI
71a00paToOpHOTO O00OPYAOBAHUS JOJKHBI OBITH IOCTPOEHBI HA KOMILJIEKCHOM
UCTIOJb30BaHUU AHAJOTOBBIX W IHM(PPOBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMU LIEJIIMH U3YYeHUS! (PU3HKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOBaHHE HUHTEpeca M CTPEMJICHUS OOYyYaroIIMXCi K HAyYHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTUE HUX HHTEJUIEKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (popMHUpOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

o (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK Pe3yabTaTa H3yueHHUs: OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opMupoBaHHE YMEHUU OOBSICHATH SIBJIEHUS C HCIOJIb30BAaHHEM
du3nyecKuX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (dopMupoBaHHE MPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJOTHIA.

JlocTkeHne 3THX Lesnei 00ecreynBaeTCsl pelieHueM CIIeIyIoMMX 3a1ad B

nporuecce U3y4eHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:

e MpuoOpeTEeHne CUCTEMbI 3HAaHUH 00 00IINX (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAas MEXaHUKy, MOJCKYISIpHY0 (Qu3uKy,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHWE YMEHHMI TIPUMEHATH TEOPETHUYECKHWE 3HAHUS IS
OOBsICHEHHsI (PU3MUECKUX SIBICHUA B TMpPUPOJE U JUId TPUHATHA
MIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOMW KU3HU;

e OCBOGHHE CIOCOOOB pEIIEHUs pa3IUYHbIX 337ad C SBHO 3aJlaHHOMN
¢u3nyecKkoil MoOnEeNblo, 3ajay, MOAPa3yMEBAIOIIMX CAMOCTOSITEIBHOE
co3anue GU3NYECKON MOeINH, aIeKBaTHON YCIOBHSIM 3a/1a4U;



e TMOHWMaHHWE (UBUYECKUX OCHOB WM MPHUHIIUIIOB JECUCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJIOTHYECKUX IMPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHHOTO IUIAHWPOBAHUS M MPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHalW3a W HMHTEpIpeTanuu uHbOopMaIu,
OIPEIENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBHMI IJIsl Pa3BUTHS YMEHUN NPOEKTHO-HCCIEA0BATENbCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE CPEIHEro OOIIero
obOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipepyaraempiii B mporpaMMme Mo (U3HKE IMepeyeHb JabopaTOpHBIX U
MPAKTUIECKUX pPalbOT SABISICTCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHJMBHUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPKXAHUE OBYYEHMUSA
10 KITACC

Pasznen 1. ®u3znka u MeTOABI HAYYHOI'O IO3HAHUS

@dusnka — Hayka O mpupone. HaydHble METOAbI IO3HAHMS OKPY’KAIOIIETO
Mupa. Posb 3KcriepuMeHTa U TEOPUU B IPOLIECCE TO3HAHUS TPUPObL. DKCIEPUMEHT
B (pusmke.

MonenupoBanue ¢u3NUECKUX SIBIEHUM M mpoueccoB. HayuHble rumoressl.
®dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Pons u Mecto ¢u3uku B (HOpMHPOBAHWU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AmnanoroBele U 1UQPOBbIE W3MEPUTENbHbIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe ABWkeHUE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, CKOpPOCTh (CpeaHssl CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MATEPUATBbHOW TOYKH, WX MPOCKIIMU HA OCH CHUCTEMbI KOOpJUHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsSMOJMHEHHOe nBwKeHue. [ 'paduxu
3aBUCUMOCTH KOOpDJMHAT, CKOPOCTH, YCKOPE€HHUSA, NyTH U NEpPEMEIICHUS
MAaTEPUAIbHON TOUYKU OT BPEMEHHU.

CBobOosHOE nmajfieHue. Y CKOpeHue CBOOOHOTO MaICHHUS.

KpusonunenHoe nBmxeHue. J[BUKeHNE MaTepUaIbHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM IO MOZYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEHWHAsA CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHudeckre YCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CHHIOMETD,
JIBUKEHHUE CHAPAJIOB, LICTTHBIE U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPAIUs KMHEMATUUECKUX XapaKTEPUCTUK
JIBU>KCHUSI.

[IpeoOpa3zoBanue IBUKEHUHN C UCIIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OPOIICHHOTO TOJ| yIiOM K TOPWU30HTY U
TOPU30HTAJIBLHO.



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpagnenue ckopoctu npu JBUKEHHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne HEPABHOMEPHOTO ABMIKEHHS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HUccnegoBanne COOTHOLICHUST MEXAY IyTAMH, MPOWJICHHBIMH TEIOM 3a
MIOCJICIOBATEIbHBIC PABHBIE NPOMEXYTKHM BPEMEHU IPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue nBMKeHUs Teaa, OpOLUIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuamun  otHocutenvsHOcTH  [aymes.  IlepBeii  3akoH  HbroroHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cyneprio3unuu cui. Bropoit 3akon Herotona st
MaTepuagbHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro taroteHus. Cuma Ttskectu. IlepBas kocMuueckas
CKOPOCTBb.

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

Tpenue. Bunsl Tpenust (mokosi, CKoiabxkeHus1, kauenus ). Cuna tpeHusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEHUS U cuiia TpeHus nmokos. Kosdduruent tpenus.
Cuita conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpamnaTesibHOE IBI)KEHHE a0COIIOTHO TBEPAOTO TeA.

MOMEHT CHIIBl OTHOCUTENIBHO OCH BpaumeHus. llneuo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHuuecknue yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuum.

CpaBHeHUE Macc B3aUMOACHCTBYIOIINX TET.

Bropoii 3axkoH HerotoHa.

N3mepenue cu.

CiioxeHune Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehOpMaIluu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHUs TBEPIOTO Telia. BUibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Nzyuenne qBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.



HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIIUX B TPYXKHHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HccnenoBanue yciaoBHWiA paBHOBECHsS TBEPJAOrO Tejla, HMEIOIIETO OCh
BpaIlcHUS.

Tema 3. 3akonbl coxpaneHus 6 MexaHuke

Wmnynbe MarepuaibHONW TOUYKM (Tela), CHCTEMbl MAaTEpPHAlbHBIX TOYCK.

NMiynbC cuibl U U3MEHEHHE HMITyJIbCa TEJa. 3aKOH COXPAaHEHUS HMITYJIbCa.
PeakTuBHOE BHKEHUE.

Pa6Gora cuibl. MOIITHOCTH CHJIBL.

Kunernueckass sHeprus MarepuaibHOM TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorenunanbHas SHEprusl. [TorenmanbHas SHEprus YIIPYTO
nedopMupoBanHoi npykuHbl. [loTeHIIMaNbHAS SHEPTUS Tesa BOJIM3U MOBEPXHOCTH
3emMu.

[loreHunanbHple M HENOTEHUHWAIbHBIC  CHJIBL. CBsi3p  paboOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOUM SHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Ypyrue u Heynpyrue CTOJIKHOBEHUSL.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE IBHKCHUE.

[Tepexo mOTEHIIMATBEHON SHEPTUH B KHHETHYECKYIO U 00paTHO.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3yuenne abCoMOTHO HEYNPYroro yaapa C MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

UccnenoBanue cBsizu pabOTHl CHJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW SHEpPruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJgiexkyasipaasi pu3uka U TepMOJUHAMHUKA
Tema 1. Ocnogvl Mo1EKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJI0KEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BelIeCcTBA. MOJIEIU CTPOCHUS Ta30B, XUIKOCTEH U
TBEPBIX TE U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeieil. Macca u
pa3mepsl Monekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TennosBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanpHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJIIPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCOIIOTHAs TeMreparypa Kak Mepa
CpeIHEN KWHETHYECKON SHEpPruy TEIUIOBOrO NBWKEHUA uacTul rasza. [llkana
temnepatyp KeneBuna. ['a30Bbie 3akoHBI. YpaBHeHHe MeHneneeBa—KiamneipoHa.
3akon JlanbToHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpencTaBiIeHHE H30MPOIIECCOB: H30TEpPMa, M30X0pa,
n3obapa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Ooapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHCKPETHOE CTPOEHHE BeulecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUH.

OnpbiTel 0 AUGPGY3UN KUAKOCTEN U Ta30B.

Mogenb GpOyHOBCKOTO JBUKEHUS.

Mopens onbita [TepHa.

OnbITHI, JTIOKa3bIBAIOIITUE CYILIECTBOBaHUE MEKMOJIEKYJIIPHOTO
B3aNMO/ICHICTBHSL.

Mogens, WIUTIOCTpUpPYIONIas IPUPOAy AABICHHUS Ia3a HA CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UICAIBHOTO rasa,
M30IPOLECCHI.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

Ornpenenenue Macchl BO3[lyXa B KJIIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUN
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEK/y MTapaMEeTPaMU COCTOSTHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnogbl mepmoOuHamuKu

TepmonnHamuueckass cucremMa. BHYTpeHHsIT 3HEprus TEPMOAMHAMUYECKON
CUCTEMBI U crIoco0bl e€ n3meHeHus. KonnuecTBo TermnoTsl u pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHUE. Y IeJIbHAs TEIIOEMKOCTh BEILIECTBA.
KosnuecTBo TEIIOTH pH TEIIONEpEIaye.

[Tonsatue 006 amuabatHOM mporecce. [lepBbli 3aKOH TEPMOIUHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOJMHAMHUKHU K u3omporeccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MPpoI1eccoB B MPUPO/IE.

TermoBple ~ mammHbl.  [IpyHOMOBI  AEHCTBUS  TEIUIOBBIX  MAlIWH.
[IpeobpazoBanusi ’HEpPrUM B TEIIOBbIX MamuHax. KosdduuueHT mnosie3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduIMEHT MOJIE3HOTrO
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



TexHudeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3meHenne BHYTpPEHHEH HSHEPruM Tejla MPH COBEPIICHUH PAaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue 3¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3MeHeHne BHYTPEHHEHN »HEpruM (TeMiiepaTyphbl) Tejla MpU TeIuloneperaye.

OneIT 0 a1Ma0aTHOMY PACILIMPEHHIO BO3/TyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATEIII BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATES.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomol

N3mepenue yaebHON TeITOEMKOCTH.

Tema 3. Aepezamnsbie cocmosanus eeujecmea. Pazosvie nepexoovl

[Tapoo6pazoBanue u koHjaeHcanus. Vcrnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue u aMoppHbie Tena. AHU30TPONUs CBOMCTB
kpuctaiuioB. JKuakue kpuctaiibl. CoBpemMeHHble MaTepuanbl. [LinaBieHue wu
KpUcTayuM3aius. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHEHHUE TEIIOBOTO OajaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU TMOJTYYEHUSI COBPEMEHHBIX MaTEpHUATIOB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBA HACBHIILICHHBIX TAPOB.

Kunenue npu noHM>XKEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanus U IIIaBJI€HUs KPUCTAUIMYECKOTO BEIECTRA.

JleMOHCTpalnust KpUCTaJIOB.

Vuenuueckuii oxcnepumenm, nabopamopmsvie pabonul

N3mepeHre 0THOCUTETBHOM BIa’KHOCTH BO3/1yXa.

Pa3znen 4. JiekTpoauHaMHuKa
Tema 1. dnekmpocmamuxa
DnexTpuzanus Tell. DIEKTPUUECKU 3aps. [[Ba BUa 3JIEeKTpUUECKUX 3apsI0B.
[IpoBOIHMKM,  AMDJIEKTPUKM W TOJYHNPOBOJHHUKH. 3aKOH  COXpPAHEHUs
AIIEKTPUYECKOrO 3apsija.
B3aumogeiictBue 3apsioB. 3akoH KyioHa. To4euHbIil AIeKTPUYECKUI 3apsil.
Onextpuyeckoe mnoae. Hanpsyk€HHOCTh 3nekTpuueckoro mnons. IIpuHoun



CYNEPHO3ULIUNA AIEKTPUYECKUX MMOJeH. JIMHNM HanpsyKEHHOCTH AIEKTPUYECKOTO
TOJIS.

Pabora cun anexkrpocrarnyeckoro nosis. [lorenunan. Pa3HocTh NOTEHIIMANOB.
[IpOBOAHUKM M IMDJIEKTPUKH B DIJIEKTPOCTATUUECKOM Ioje. JlMdseKTpudeckast
IIPOHULIAEMOCTb.

OnextpoémkocTb. KonaeHcaTop. D1EKTPOEMKOCTh MIIOCKOIO KOHJEHCATOpa.
DHeprus 3apspKEHHOIO KOHACHCATOPA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOII,
AIIEKTPOMETpP, DJCKTPOCTATHUECKasl 3allluTa, 3a3eMJICHHE JIIEKTPONPUOOpPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIIUI IEUCTBUS AIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

IIpOBOJHUKH B 3JIEKTPOCTATUYECKOM I10JI€.

DnekTpocTaTuyecKas 3aluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTOpa OT IUIOLIAJIN
IIJJACTUH, PACCTOSHUS MEXAY HUMH U AUIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsLKEHHOTO KOHAEHCATOPA.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

ONEeKTPUYECKUA TOK. YCIOBUSL CYIIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsixkenune. 3akon Oma 115 ydacTka HEMnu.

DNEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTUBICHHE BEILECTBA.
IlocnenoBarenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COSAUHEHNE ITPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jxoyns—Jlenma.  MomiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOIBUKYILAsl CHJIA U BHYTPEHHEE CONPOTHUBICHUE MCTOYHHMKA TOKA.
3axon Oma Ju1st TOAHOM (3aMKHYTOM) 5iekTpudeckoi nenu. Koporkoe 3ambikaHue.

ONEeKTpOHHAass  MPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUS] METAJLIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

ITonynpoBOAHUKHY. CoOcTBeHHast 17§ IIPUMECHAs IIPOBOJIUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYecKHuid TOK B pAacTBOpax M pacIulaBax  AJIEKTPOJIUTOB.
DIIEKTPOIMTHYECKAS JUCCOLMALIS. DIIEKTPOJIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monnus. [1nazma.

TexHuuecKrue yCTpPOMCTBA M IIPAaKTUYECKOE IPUMEHEHHE: aMIepMETp,
BOJIbTMETP, PEOCTaT, HCTOYHHKH TOKA, JJIEKTpOHArpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTENBHBIE PUOOPHI, TEPMOMETP CONPOTHUBIIEHUS, BAKYYMHBIN JHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOIHUKOBBII MO0/, TaJbBAHUKA.

Jlemoncmpayuu

N3mepenne Cuilbl TOKa U HapsKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UUIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOe COeTMHEHUE POBOIHUKOB.

[Ipsmoe wu3MepeHHe DIIEKTPOJABIKYIIEH cuibl. KoOpoTkoe 3aMblkaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COITPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoit pa3psia 1 IpOBOIUMOCTb BO3AYyXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3yyeHue CMENIaHHOT0 COEIMHEHUSI PE3UCTOPOB.

N3mepenne 3IeKTPOABMKYIIEH CHJIBI UCTOYHHKA TOKAa M €r0 BHYTPEHHETO
COIPOTHUBJICHUSI.

Habmronenue snektposusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6azoBoro ypoBHs B 10 kiacce ocyliecTBisieTcs ¢
YY4ETOM COIEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMd MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nousimusi, CBA3aHHBIE C MU3YYEHHUEM METOJOB HAYyYHOTO
NO3HAHUS: SIBJICHUE, HAy4YHbIH (akT, rumnote3a, (u3nyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHUEe CUCTEMbl ypaBHEHUM, JIMHEWHass (QyHKIMS,
napabona, runep6osa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHnndeckoe JBMKEHUE B XKUBOW mpupoae, Auddysus, ocMoc,
TEIMJI000MEH >KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE paBHOBECHUE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAS Macca, TEIIOBBIE CBOMCTBA TBEPABIX TEN, )KUIKOCTEN U ra3os,



NEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAs  JAMCCOLIMALINS,
raJlbBaHHKa.

l'eoepagus: B1aXXHOCTb BO3yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3OBaHUE IBUKEHUU C HMCIOJb30BAHHMEM MEXaHHU3MOB,
y4€T TpEHUS B TEXHHUKE, NOAIIMIHUKH, HCIOJIb30BAHHE 3aKOHA COXPAHEHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYrUE), JABUTATElb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHA, OBITOBOM XOJOIMUIbHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPUAJIOB, H
HAHOTEXHOJIOTUH, JJEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE DJIEKTPONpPHOOpPOB,
KCEPOKC, CTPYWHBIH IIPUHTED, 3JIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenue yudeOHoro mpeamera «®Pu3nka» Ha YPOBHE CpPEIHEr0o OOIIEro
oOpa3oBanus (06a30BbI YPOBEHb) JOJIKHO 00ECTEUUTh JOCTUKEHHUE CIIEIYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIC PE3yJbTAaThl OCBOCHHUS y4eOHOro npeaMera « Ou3uKay JOJKHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3WIIUEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKICHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIlEeCTBA, pPacCUIMPEHUE >KU3HEHHOTO
ONBITA U ONbITA JACATEIBHOCTH B IMPOIECCE pEaar3alii OCHOBHBIX HAIPaBJICHUMN
BOCITUTATEJIbHOU JICSATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIMTAHNS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UITUU O0YJAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOI0 OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYEIOBEUECKMX  T'YMAHUCTHYECKUX U
JIEMOKPATUYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX I'PAXKIAHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpTaHU3allnu;

YMEHHME B3aUMOJICMCTBOBATH C COLIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C
uxX QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU JIESITENBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHHUS:

c(hOpMUPOBAHHOCTb POCCUICKON IPaKIaHCKOW MICHTUYHOCTH, TAaTPUOTHU3MA;



LIECHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, TOCTHUXKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU U3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TIOBEICHNS;

CITIOCOOHOCTh OIICHMBATh CHUTYyaIlMI0 M IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHUCIIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JTUYHOTO BKJIa/Ia B TIOCTPOCHUE YCTOMUMUBOTO OYyAYIIETO;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHHUSI:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOUAsl 3CTETUKY Hay4YHOT'O TBOPUYECTBA,
npuUCyIero pU3nyecKoi Hayke;

5) Tpya0BOro BOCIMTAHUS:

UHTEpeC K pa3inu4HbIM cdepaM MpodheCCHOHATBHOW NEATeIIbHOCTH, B TOM
YHUCJIe CBA3aHHBIM ¢ (PU3UKON M TEXHUKOW, YMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccun U pea30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC TJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(bU3MKN HA IPOTSHKCHUU BCEU JKU3HU;

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS

c(hOpPMUPOBAHHOCTb JKOJOTUYECKOW KYJIBTYPhI, OCO3HaHUE TJIOOAIBHOTO
XapakTepa SKOJIOTMYECKUX MpodiieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE ICHCTBHUM B OKPYKAIOIIECH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacuIMpeHre OmbiTa JEATeTLHOCTH HSKOJOTUYECKOW HampaBiICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO0 (PU3UKE;

7) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PHU3UICCKON HAYKH;

OCO3HAHME IIEHHOCTH HAY4YHOU JIeSITEIbHOCTH, TOTOBHOCTH B MpOILIECCEe
M3y4YeHUs PUBUKU OCYIIECTBISATh IPOCKTHYIO U UCCIIEIOBATEIIbCKYIO JEATCIBHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbBIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornyeckue 1eMcTBUA:
CaMOCTOSITENIbHO  (popMyNnupoBaTh W aKTyaJu3MpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh LEIH ACATEIIBHOCTH, 33JaBaTh MapaMETpbl U KPUTEPUHU HUX
JIOCTHKCHUS;



BBISIBJISITh ~ 3aKOHOMEPHOCTM U NPOTUBOPEYMS B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUAX;

pa3pabaThiBaTh IJIaH PEUICHUS! MPOOJIEMbI ¢ YU4ETOM aHalM3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B ICSITEIBHOCTb, OLICHUBATH COOTBETCTBHUE PE3YJILTATOB
LEJsIM, OLIEHUBATh PUCKHU TIOCIIEIACTBUMN ACSATEIbHOCTH;

KOOPJIMHHUPOBATH U BBINIOJIHATH Pa0OTY B YCIOBHUAX PEATIbHOI0, BUPTYAJIBHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIVICHUE IPH PEILIEHUH KU3HEHHBIX MPOOJIEM.

Bba3oBble ucciaenoBarebCKue 1eMCTBYA.

BJIQJIETh HAYYHOW TEPMHHOJOTUEN, KIIOYEBBIMU MOHATUAMH U METOAAMU
(bu3NYeCcKoil HayKH;

BJIQJIETh HABbIKAMU y4€OHO-UCCIIEI0BATEIbCKON U MPOEKTHOU AESATEIBHOCTU
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pelIeHUs 3a7ad (PU3MUECKOrO COJEp)KaHUs, MPUMEHEHUIO Pa3IUYHbIX
METO/IOB [TO3HAHMS;

BJIAJETh BHUAAMHM JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPHpPETalUU, MPeoOpa3oBaHUI0 M NPUMEHEHUIO B pa3JIMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKU;

BBISIBISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PEIICHMS], HAXOAUTh apIYMEHTBHI JIJIsl JOKA3aTeJIbCTBA CBOUX
YTBEPXKACHU, 3aJaBaTh MapaMeTpPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TIOJIYYEHHBbIE B XOJE PpEIICHUs 3aJayd  pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpMyIUpoBaTh COOCTBEHHBIE 3a7adyM B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYeHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUS MO (U3MKEe B MPAKTUYECKYI0 00JIacTh
KU3HEJEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JI1aCTeH;

BBIJIBUTATh HOBBIE UJIEH, ITpearaTh OpUTHHAIbHBIC MTOAXOAbI U PEILICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE abTEPHATUBHBIE PEIICHUS.

PaGora c undgopmanueii:

BJIa/IETh HABBIKAMU MOJyYeHUsS HMH(pOpManuu (U3HUYECKOrO COAECpPKaHUS U3
MCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIbHO OCYUIECTBISATh IOMCK, aHAJM3,
CUCTEMATHU3ALMI0 U HHTEpIpeTanuio MHPOpMALMK Pa3IudHbIX BHUJIOB U (HOpM
Mpe/ICTaBJICHMUS;

OLICHUBATh JIOCTOBEPHOCTh HH(POPMAIUH;



UCIIONIb30BaTh  CpeACTBa  MH(MOPMALMOHHBIX W  KOMMYHUKAlMOHHBIX
TEXHOJOTHM B PELICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aj1a4 ¢ cOOJI0ACHNEM TPeOOBaHUI IPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHHI,
pecypcocOepekeHnsl, MPaBOBbIX M ATHYECKHMX HOPM, HOPM HH(POPMAIMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEp)KaHus B Pa3NuYHbIX (popmarax c
yu€TOM HazHadeHHs] HHPOPMAIIUHU U LIEJCBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
dbopMy npeacTaBICHHUS U BU3yaTH3alIHH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

OCYUIECTBJIATH OOLIEHUE HA YPOKaX (PU3KUKHU U BO BHEYPOUHOU I€SITEIbHOCTH;

pacro3HaBaThb  NPEANOCHUIKA  KOH(MJIMKTHBIX CUTyalld W CMsr4arhb
KOH(DJTUKTHI,

Pa3BEPHYTO M JIOTMYHO HM3JIAraTb CBOK TOYKY 3PEHHS C HCHOJB30BAHUEM
SA3BIKOBBIX CPEJICTB;

IIOHAMATh M MCIIOJI30BATh MPEUMYIIECTBA KOMaHAHON W WUHAUBUIYATbHON
paboThI;

BBIOMPATh TEMAaTUKy W METOJAbl COBMECTHBIX JAEUCTBUI C y4€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEN KaKJI0I'0 YJIeHA KOJIJICKTUBA;

IPUHUMATh LM  COBMECTHOW  JEATEJIbHOCTH, OPraHU30BbIBATbL U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JOCTHUKEHMIO: COCTaBJIATh IUIAH JIEMCTBUM,
pacnpenensiaTh poiad € YYETOM MHEHMH YYaCTHHKOB, OOCYXXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLIEHHMBATh KaYECTBO CBOETO BKJIAJa M KaXKIOT0 yYaCTHUKA KOMaH bl B OOIHI
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

peaiaraTtb HOBBIE IIPOEKTHI, OLIEHMBATh HIAEU C IIO3ULUNA HOBHU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbBIC YHUBEpCAJIbHbIE Y4eOHbIe 1eiicTBUS
Camoopranm3amnus:

CaMOCTOSITENIbHO OCYILECTBIATh MO3HABATENbHYIO AESITEIbHOCTh B 00IacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIHUPOBAThH
COOCTBCHHEIC 3aJ1aUH;

CaMOCTOSTENIbHO COCTaBJIATh IIAH PELICHUS PacdyE€THBIX M KaueCTBEHHBIX
3a]a4, IJIaH BBIMOJHEHUS MPAKTUYECKONW paboThl ¢ yUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MTPEANOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH y4eOHOTO IPEIMETA HA OCHOBE JIMUHBIX MTPEAIIOYTEHUN;



JenaTb OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTH 3a PEIICHNUE;

OLIEHUBATh NPUOOPETEHHBIH OTIBIT;

CHOCOOCTBOBAaTh (DOPMHUPOBAHUIO U TPOSBICHUIO DJPYIUIMH B OO0JIACTH
(u3MKH, TOCTOSHHO MOBBINIATH CBOI 00pa30BaTeIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBINH HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B AEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BIaJCTh HAaBbIKAMHM  I[IO3HABATEIbHOM  peduiekcud Kak  OCO3HAHUS
COBEPIIAEMBIX JCWCTBUH M MBICIUTENBHBIX TPOLIECCOB, UX pE3YJIbTAaTOB U
OCHOBAHMUM;

MCIIOJIb30BaTh MPUEMBI PEIICKCHH Ml OIICHKU CUTYallud, BEIOOpa BEpHOTO
peleHus;

YMETh OLIGHWBAaTh PHUCKM W CBOCBPEMEHHO NPHHHUMATH PEIICHUS IO WX
CHIKEHUIO;

OPUHMMATh MOTUBBI W apryMEHThl JpPYTUX IpU aHAJU3€ pe3yibTaToOB
JeSITETHHOCTH;

OPUHUMATh ce0sl, IOHUMAasi CBOU HEJIOCTATKU U JOCTOUHCTBA,

OPUHMMATh MOTUBBI U apryMEHThl JPYIMX IpU aHalu3e pe3yJbTaToB
NeSITENTbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OLUITHOKH.

B mporuiecce nocTHkeHus: TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IPOrPaMMBI 110
bu3uke Ui YpOBHS CpeaHero ooOmero o0pa3oBaHUs y O0O0yYarolMXcCs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIJIEKT, peanoiararonmn
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE YMOITMOHATIEHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW IMOIMOHAIBLHOU Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMs, BKJIIOYAIOLIETO CaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
HIMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTpEMIICHHNE K JOCTHKEHHUIO e |
yCIIexXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOUIEH CITOCOOHOCTh MOHUMATh 3MOIIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBaTh €ro IMpH OCYIIECTBIECHUU OOILIEHHUsS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTUMHU JIFOJbMH, 3800 TUTHCS, TPOSBISITh UHTEPEC U pa3peIiaTh KOHOIUKTHI.



HPEIMETHBIE PE3YJIbTATDBI

K xoHiy o0yuenus B 10 kj1acce mpeaMeTHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJIAIONITUXCSI YMECHHUIN:

JEMOHCTPUPOBATh HA MpUMEpaxX pojib U MecTO (PU3MKU B (POpMUPOBAHHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B PA3BUTHU COBPEMEHHON TEXHUKU H
TE€XHOJIOTUM, B IPAKTUYECKOU JIEATEIIbHOCTH JIFOAEH;

VYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJICIICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
UJCaJbHBIN ra3, MOJEIN CTPOEHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl PU pelIeHnH (PU3NIECKUX 3a/1a4;

pacrio3HaBath (U3UYECKUE SIBJICHUS (MPOLECChl) U OOBSICHSITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUUYECKON TEOpPUH CTPOCHUS BEIIECTBA U
AIEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHEUHOE JIBUXKCHUE,
CBOOOJIHOE TAJIeHUE TeJl, JBUKEHUE MO0 OKPY>KHOCTH, MHEPIUS, B3aUMOJCHCTBUE
Ten, nuddys3usi, OpOyHOBCKOE JIBIKEHHE, CTPOCHUE KUIKOCTEH M TBEPIBIX Te,
M3MEHEHHE 00bEMa TeJl MpHU HarpeBaHUU (OXJIAKICHHUH), TEIUIOBOE PaBHOBECHE,
UCIapeHHe, KOHJICHCAIUS, IUIABJICHUE, KPUCTAUIM3AlMs, KUICHUE, BIIaKHOCTb
BO3/1yXa, MOBBIIICHUE JIaBJICHUS ra3a NPH €r0 HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXY NapaMeTpaMH COCTOSIHUA Ta3a B U30MPOILIECcCcax, AJIEKTpU3alus Tel,
B3aUMO/JICCTBUE 3aPSJI0B;

OTHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3YS (PU3MUECKHE BEITUYUHBI:
KOOpAWHATa, MyTh, NEpPEMEIIECHUE, CKOPOCTh, YCKOPEHHME, mMacca Teja, Cuia,
UMITYJIbC T€Jla, KHHETUYeCKasi SHEPrus, MOTEHIMalIbHAs SHEPIrus, MEXaHUUeCKas
paboTa, MexaHW4YecKass MOIIHOCTh; TpPH OINHWCAHUU TPABUIBLHO TPAKTOBATH
(bU3MYEeCKUl CMBICIT HCIOJIb3yeMbIX BEJIMYMH, WX O0O3HAYCHUS UM CIUHMUIIbI,
HaxXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYNHAMU;

OTHUCBHIBATh M3YYCHHBIC TEIJIOBBIE CBOWCTBA TN WM TEIUJIOBBIC SIBJICHUS,
UCIIONB3Yyd (U3MUYECKUE BEJIMYMHBL: JaBJIEHUE Ta3a, TeMmIleparypa, CpeaHss
KMHETUYECKasi SHEPTUsl XaOTUYECKOr0 JIBHXKEHUSI MOJIEKYJ, CPEIHEKBaIpaTUUHAas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS JHEprus, paboTa rasa,
KO3(pGUIIMEHT TMOJIE3HOTO JACHCTBHS TEIUIOBOTO JBUTATENs; MpPU OMHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3WYECKUN CMBICI HCHOJb3yeMbIX BEJIMYMH, HX
o0O3HAaueHUsT W EAWHUIIBI, HAXOAUTh (OPMYJBI, CBSI3bIBAIONIME JaHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIIMUYUHAM;

ONMUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEUIECTBA U AIEKTPUUECKUE
sBJICHUSI (ITPOLIECCHI), UCTIONB3YsT (PU3UYECKHE BEIMYUHBI: AJIEKTPUUYECKUN 3apsij,
AIEKTPUYECKOE T0JIE, HANPSXKEHHOCTD TMOJIsI, MOTEHIMAN, PA3HOCTh MOTEHIMAJIOB;
Py ONMUCAHWUU TPABWIHHO TPAKTOBATh (DUBUYECKUN CMBICI HCIHOJIB3YEMBIX



BEITMYMH, WX OOO3HAYCHHsS] W CIUHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3bIBAIOIINE
JTAHHYI0 (M3UYECKYIO BEJITUYHHY C APYTHUMH BEIHYNHAMH,

aHAIM3UPOBaTh (U3MUECKUE MPOILECChl U SBJICHUS, UCMHONB3Ys (pU3ndyeckue
3aKOHBI U MPUHIUIIBL 3aKOH BCeMUPHOTO TArorenus, I, 11 u III 3akonsl HeroTOHA,
3aKOH COXpPAHEHUs MEXAHMYECKOW OHHEPruu, 3aKOH COXpPAaHEHUS UMITYJIbCa,
OPUHIIUI CYMEPIO3UIMA CHJI, NMPUHIUII PaBHONPABUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKOW PHEPTrUU TEIJIOBOTO JBUKEHUS MOJIEKYII C
aOCOJIIOTHON TeMIiepaTypoH, MepBbIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPaHEHUS
AIEKTPUUECKOr0 3apsifa, 3akoH KyloHa, Npu 3TOM pa3inyarh CIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE U YCJIOBHS (TpaHUILBI,
00J1aCTH) MPUMEHUMOCTH;

O0OBSICHATH OCHOBHBIE MPUHITUIIBI IECUCTBUS MAIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBHS X 0€30MacHOT0 MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

BBINIOJIHATh HKCIEPUMEHTHI IO MCCIEAOBaHUIO (DU3UUECKUX SBJICHUN W
MPOIIECCOB C HCIMOJB30BAHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHUN, MPU STOM
dbopmynupoBaTh NpodaeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pY0BaHUs, MPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBO/IBI;

OCYILECTBIISITH MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIUYUH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO0 M3MEPEHUS U HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh  3aBUCUMOCTH  MEXIY  (U3NYECKHMMHU  BEIUYMHAMHU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUPOBATH PE3YIHTATHI MOJTYYCHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIMUMH B BUJIC
Ta0auIl U TpaMKOB, JIeJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCJICIOBAHUS;

cobJiroAaTh npaBuia 0€30MacHOTO TpyJa MPHU MPOBEACHUU HCCIEIOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEOBATEILCKOW W IMPOCKTHOM
JESATETLHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIHHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyIOBaHUS;

pemiath pacué€THhIE 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCIIOJB3Ys (U3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHUS 3aJ1auu
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACHATh (PU3UUECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOoMUMbIC I €€ PElICHHs, TPOBOIUTh PAcYEThl M OIEHWBATH PEATBLHOCTH
MOJTY4YE€HHOT0 3HaueHUs PU3UIECKON BEJIMUUHBI;

peniaTh KaueCTBEHHBIE 3aJa4M: BBICTPAUBATh JIOTUYECKH HEIIPOTUBOPEUUBYIO
LEMOYKY PACCYKJIECHHI C OMOpOM Ha HM3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;



MCIIOJIb30BaTh MIPH PEIICHUH YI€OHBIX 33/1a4 COBpEMEHHBIC NH()OPMAITMOHHBIC
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUA U MPEICTABICHUS
y4eOHOH ¥ HAY4YHO-TIOMYJIApHOW WHGOPMALMK, TOJYYEHHOM W3 pa3IMyHBIX
MCTOYHUKOB, KPUTHUECKH aHATU3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

MIPUBOJANTH IPUMEPHI BKJIa/Ia POCCUHCKUX U 3aPYOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, 0OBSICHEHHUE MTPOILIECCOB OKPYKAIOIET0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

MCIIOJIh30BaTh TEOPETUUECKHUE 3HAHUS TI0 (DU3UKE B MOBCETHEBHOMN KU3HU TSI
oOecrieueHus: 0€30MaCHOCTH TpU OOpaIlllEHUH C MPUOOpAaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUSI 3JI0POBbSl U COOJIIOACHUS HOPM IKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOILEH CpEAE;

paboTaTh B Tpynme C BHIIOJIHEHUEM pa3IMYHBIX COIUMAIBHBIX PpOJIEH,
IJIAHUPOBaTh palbOTy TPYIIIbI, palMOHATIBLHO pacHpeiessTh O005S3aHHOCTH U
IJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pAaCCMaTPUBAEMOM TIPOOIIEMBI.

K koniry o0yuenus B 11 ki1acce npeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MeCTO (U3UKU B (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON IEATENBHOCTH JIFOJEH, LEJIOCTHOCTh U E€OUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS M3YYEHHBIX (DU3NUECKUX MOJEeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsijl, Jy4 CBETA, TOYECYHBIM UCTOYHUK CBETA, SIACpPHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa MpH PEHIeHUH (PU3NIECKUX
3aj1ay;

pacno3HaBaTh (PU3NYECKHUE SIBICHUS (MPOLECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJAVMHAMUKU M KBAHTOBOW (PU3MKU: AJIEKTpUUYECKasi IPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJHUK C TOKOM W JIBIDKYIIHMICS 3apsii, SJICKTPOMArHUTHBIE KOJEOaHUs H
BOJIHBI, TPSMOJIMHEMHOE pacnpoCTpaHEHUE CBETa, OTPAXKEHUE, MPeIOMIICHHE,
uHtepdepennus, audpakius W MOOJApU3allMdsS  CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToddPdhexT), CBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs M HCKYCCTBEHHAas
PaANOAKTUBHOCTD;

OTMUCBHIBATh M3YUYCHHBIC CBOWCTBA BeIIECTBAa (IJIECKTPUUECKUE, MArHUTHBHIE,
ONTUYECKHUE,  DJICKTPUUYECKYH)  MPOBOJMMOCTh  Pa3JIMUHBIX  Cpel) U
AJIEKTPOMATrHUTHBIC SIBIICHUS (TIPOIIECCHI), MCIOJIb3YS (DU3UYECKHE BEITMYHUHBI:
ANEKTPUUYECKUHN 3apsiji, cujia TOKA, JIEKTPUUYECKOE HAMPSHKEHUE, SJIEKTPUUYECKOE



COMPOTHUBJICHUE, PA3HOCTh MOTEHIINATIOB, AJCKTPOJIBIKYINAs cujia, paboTa TOKa,
WHIYKIUST MAarHUTHOTO TOJis, cuja Ammepa, cuna JlopeHiia, MHIYKTUBHOCTh
KATYIIKW, SHEPTUS DJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIeH, Mepuoa M 4YacToTa
KojeOaHui B KoyieOaTeIbHOM KOHTYpe, 3apsii M cuja TOKa B TpoIecce
TAQPMOHUYECKUX JJICKTPOMArHWTHBIX KoJieOaHWi, (OKYCHOE pAacCTOSHUE U
ONTHYECKAsl CHWJIA JIMH3BI, NP OMMCAHWH MPABUJIBLHO TPAKTOBATH (PU3MUCCKUIMA
CMBICJI HUCIIOJIb3yeMbIX BEJIIMYMH, HMX OOO3HAYEHUs W C€IUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBSI3BIBAIOIINE TAHHYIO PU3UYECKYIO BEJIMUUHY C JPYTUMU BEIMYUHAMU;
ONKCHIBATh HW3YYCHHbIC KBAaHTOBBIC SIBICHHUS M MPOILIECCHI, HUCIOIB3Ys
¢u3nUecKrue BETUYHHBI CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
4acTOTa CBETA, SHEPTUS U UMIYJIbC POTOHA, IEPUO/] TTOTypaciiaja, SHEPIUs CBSI3U
aTOMHBIX Si7Iep, MPU OMUCAHWW MPABUIBHO TPAKTOBATh (DUINYECKUNA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHHUS U E€IUHUIIBI, YKa3bIBaTh (HOPMYJIbI,
CBS3BIBAIONIUE JaHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMU BEJIUYUHAMH,
BBIYUCIISIT 3HAUCHUE (PU3NUECKON BETUUYHUHBL;

aHaJIM3UPOBaTh (PU3UYECKUE MPOILIECCHl U SIBJICHUS, UCTOB3Ys (U3UYECKUE
3aKOHBI U MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOIO U MapaJlIeILHOTO
COCIMHECHUS TPOBOJHUKOB, 3aKOH Jkoyns—J/IeHla, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIWH, 3aKOH MPSMOJMHENHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMJICHUS CBETa, YpaBHeHHME OUWHINTEHHA i doTodrddexra,
3aKOH COXPAHEHUs SHEPryH, 3aKOH COXPaHEHUsI MUMITYJIbCa, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUs MacCOBOTO 4MCIIa, TOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, IpHu 3TOM pa3jinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHE M YCJIOBHUS (TPaHUIbI, OOJIACTH)
MPUMEHUMOCTH;

OTPENIEIIATh HAMPABJICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TIOJISI TPOBOIHUKA
C TOKOM, CUJIbI AMIiepa u cuibl JlopeHa;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHSATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHHUIO (PU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBaThk NpodaeMy/3aaady U TUIOTE3y Y4eOHOIro SKCIIEpUMEHTa, COOUpaTh
YCTAHOBKY U3 MPEIJI0KEHHOTO 000pyA0BaHUs, TPOBOJAUTH OMBIT U (OPMYJIUPOBATH
BBIBOJIbBL;

OCYIIECTBJIISTh MPSIMbIC U KOCBEHHBIE M3MEpeHUsT (M3HMUECKUX BEITUYUH, MPU
TOM BBIOMpAaTh ONTUMAJIBHBIN CHOCOO M3MEPEHUS W HUCIOJIb30BaTh M3BECTHBIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIeI0BATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYMH C UCIIOJIb30BAHUEM MPSIMBIX
W3MEPEHU: TIPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHpPOBATH PE3yJbTaThI



MOJyYEHHOW 3aBUCUMOCTH (DM3MUECKUX BEIUYUH B BUJAEC TaOIHUI U TpadHKOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

co0roaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBENECHUU HUCCIEI0BAHUMN B
pamMKax y4eOHOTO SKCIepUMEHTa, Y4eOHO-MCCIEIOBATENbCKOW U MPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1JAOOPaTOPHOIO
000pyI0BaHUS;

pemath pacu€THbIe 3aJaydl C SBHO 3aJaHHOW (PU3MYECKOW MOJIENbIO,
UCTIONB3YS (hU3UUecKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJauu
BbIOMpaTh (PU3NYECKYIO MOJEIIb, BBIAEIATh (PU3NYECKUE BEIUYMHBI U (HOPMYIIBI,
HEoOXOUMbIEe NIl €€ pelIeHUs, MPOBOJUTH Pacu€Thl U OIEHUBATh PEAIBLHOCTH
HOJIy4YEHHOTr0 3HaueHus (PU3NUECKOI BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTHUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpPOM Ha H3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS;

UCIOJIb30BaTh IPU PELUICHUH YUEOHBIX 33]1a4 COBPEMEHHbIE MHPOPMALIMOHHBIE
TEXHOJIOTUH JIJIsl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETAIIMM U MPEJICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIAPHOM HMH(POPMALMH, MOJIYYEHHOW W3 Ppa3InYHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIIM3UPOBATh MOJYy4aeMYI0 HH(POpMaLHIO;

OOBSCHATh MPUHIMIBI JEHCTBUS MAIUUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30IaCHOTI0 MCMOJIb30BaHUS B MOBCEIHEBHON
YKU3HH;

MPUBOANTH IPUMEPHI BKJIA/1a POCCUUCKUX U 3apYOEkKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B MOBCETHEBHOM JKU3HU JUISI
oOecrieueHus: 0€30MaCHOCTH TMpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMM, NI COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM SKOJOTUYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TIpyHIe C BBHINOJHEHHUEM pa3JMYHBIX COLUAIbHBIX pPOJIEH,
IUIAHUPOBaTh PabOTy TPyNIbl, PALUOHAIBHO pacHpeleisTh OO0S3aHHOCTH U
IJIAaHUPOBATH JACSITENILHOCTh B HECTAHIAPTHBIX CUTYAIlUSX, aJIeKBaTHO OIIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Ne n/m Konrpoanusie | IIpakruyeckue
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/bI HAYUYHOI'O IO3HAHUSA
11 ®du3nKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 Bubmuorexa IJOK
' https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnuorexa [JOK
21 Kinemariia > https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
22 Jluramuia ! https://m.edsoo.ru/7f41bf72
bu6mmoteka I[IOK
2.3 3aKOHBI COXPAHEHUSI B MEXaHUKE 6 1 1 https://m.edso0.ru/7f41bf72
Hroro o pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KHUHETUUECKOU 9 1 bubnnoreka [IOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
32 OCHOBBI TePMOAHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BEILIECTBA. 5 bu6mmoreka [IOK
' da30BbIE IEPEXOABI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24

Pa3pnen 4.

IAJIEKTPOAUHAMUKA
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bub6mmoreka [IOK

41 DIeKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
4.0 [TocTosAHHBIN 351EKTpUUECKHUM TOK. TOKH B 12 bubnnoreka [IOK
' pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOBIIO 68

[TPOI'PAMME
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ITIOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
Kosun4yecTBo yacoB JIeKTPOHHbIE
ara nu@poBbIe
Ne i/ Tema ypoka Kourposbnubie | IlpakTnyeckue A p
Bcero u3y4YeHHus1 | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
®dusuka — Hayka o npupoje. Hayunsie
METO/IbI TIO3HAHUS OKPYKAIOILEr0 MUpa.
Poub 3xcnieprMeHTa U TEOpUH B ITpoOLIECCe
1 MO3HAHUSI IPUPOJIBI. IKCIIEPUMEHT B 1 04.09.2025 bubmorexa HOK
' o https://m.edsoo.ru/7f41c97¢c
¢dusuke.
BBoOAHBIN HHCTPYKTAXK 110 TEXHUKE
0e3onmacHOCTH
MogenupoBanue GU3NUECKUX SIBICHUI
u nnpoueccos. Hay4nsie runoressl.
PuznyecKue 3aK0HbI U TEOPUH.
5 I'paHu1IbI TPUMEHUMOCTH (PU3HUYECKUX 1 06.09.2075 bubnuoreka LIOK
3aKkOHOB. [Ipunuun coorsercrBus. Poib e https://m.edsoo.ru/7f41c97c
U MecTO (PU3UKU B HOPMHUPOBAHUU
COBPEMEHHOMN Hay4HOU KapTUHBI MUpA, B
IIPAKTUYECKOH EATEIbHOCTH JIFOAEH
Mexannueckoe IBHKEHUE.
OTHOCHUTEIBHOCTh MEXaHUUECKOTO Bu6mmorexa IJOK
3 aBykeHus CucreMa oTcueTa. 1 11.09.2025 ]
https://m.edsoo.ru/7f41c97c
Tpaexropus. Ilepememienne,. Cinoxenne
NEPEMELIEHUI U CI0KEHUE CKOPOCTEH.
PaBHOMEpHOE npsIMOSIMHENHEE BuG 110K
nonuoTexa
4 BIKEeHME | 'paKku 3aBUCUMOCTH 1 13.09.2025
g pad https://m.edsoo.ru/7f41c97c
KOOpJMHAT, CKOPOCTH, , NPOEKLUN
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CKOPOCTW , TTyTH U NIEPEMEIICHUS
MaTepHabHON TOYKU OT BpEMEHHU

PaBHOYCKOpEHHOE NPSAMOIMHENHOE
nBkenue. ['papuku 3aBuCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS,

bu6mmoreka [IOK

> NPOEKLMM YCKOPEHUA TTYTH U 18.09.2025 https://m.edsoo.ru/7f41c97c
MepEMEIICHUS MaTEPUAIBHONW TOUKHU OT
BpPEMEHH.

CBoOoaHOE ajicHUE. Y CKOPEHHUE bu6mmoteka [IOK

6 20.09.2025
CBOOOTHOTO TIa/ICHHUSL. https://m.edsoo.ru/7f41c97c
KpuBonunelinoe nBuxeHue. JBrxenue
MaTepUAIbHOM TOYKHU MO OKPYKHOCTH C
MOCTOSIHHOM MO MOJIYJIKO CKOPOCTBIO.

VYrioBast CKOPOCTb, JTUHENHAS CKOPOCTb.

v [lepron u yactora oOpaleHus. 95 .09.2025 bubnuoreka [IOK
LlenTpocTpeMuTENBLHOE YCKOPEHHE. https://m.edsoo.ru/7f41c97c
TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE MPUMEHEHHE: CITUIOMETP,

JIBIDKEHUE CHAPSIOB, IIEMTHBIC U
pPEMEHHBIE Nepeaaun
[IpuHMn oTHOCKUTENBHOCTH ['anunes.
8 I/II})IepI]jI/IaHI)HBIe CHCTEMBI OTCUETA. 27.09.2025 bubanorexa LIOK
. https://m.edsoo.ru/7f41c97c
IlepBslii 3ak0H HbroTOHA
Macca tena. Cuna. [lpunmun
9 Cyneprno3uIMu CUJI. P?Toplcl)ﬁ 3aKOH 02.10.2025 bubmorexa LIOK
. https://m.edsoo.ru/7f41c97c
HrroTona 11 MaTepranibHON TOYKA
10 Tperuii 3akod HeroToHa 1uts 04.10.2025 bubnnoreka [HOK

MaTCpHUAJIbHBIX TOUCK

https://m.edsoo.ru/7f41c97c
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11

3aKkoH BceMUpHOTO TsaroreHus. Cuma
Tskectu. [lepBas kocMuueckas
CKOPOCTh

09.10.2025

bu6mmoreka [IOK
https://m.edso0o.ru/7f41c97c

12

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

11.10.2025

Bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

13

Tpenue. Buasl Tpenus (moxos,
CKOJIb)KeHus1, KaueHust). Cuia TpeHwusl.
Cyxoe tpenue. KoagdunmeHnrt tpenus.
Cuna conpoTUBICHHUS TIPU IBHKEHUU
TeNa B )KUJIKOCTH WU Ta3e

16.10.2025

Bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

14

[ToctynaTenbHoe U BpaaTeabHOE
JBUKEHHE a0COIFOTHO TBEPIOTO Tea.
MOMEHT CUJIbl OTHOCHTEIIBHO OCH
BpauieHus. 1lnedo cuibl. Ycnosus
paBHOBECHS TBEPAOTO TEIIA.
TexHHUuecKkue ycTponucTBa u
IIPAKTUYECKOE TPUMEHEHNE:!
NOJUINITHUKY, IBUKEHHUE
HCKYCCTBEHHBIX CITyTHUKOB

18.10.2025

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97¢c

15

HNMnynec MaTepuanbHOU TOUKH,
CHUCTEMBI MaTEPHAIIBHBIX TOYEK.
HNMnynbec cuitbl 1 ”3MEHEHHE UMITYJIBCA
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaktuBHOE nBMXKEHUE. YIIpyTrue U
HEYIPYI'Ue CTOJIKHOBEHUS

23.10.2025

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41c97c

16

PabGora 1 MOIIHOCTE CHIIEL.
Kunernueckas sHeprusi MaTepuaibHOW
ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOW dHEPTUU

06.11.2025

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

17

[TorennmanesHas 3HEPTHUsL.
[ToreHManbHas SHEPTUS YIPYTO

08.11.2025

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c
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nehopMUPOBAHHON MPYKUHBI.
[MoTennmanyHas SHEPTHUs TENA BOTU3H
noBepxHocTH 3emiin TexHuyeckue
YCTPOMCTBA U IPAKTHUYECKOE
MIPUMEHEHUE: BOJIOMET, KONIED,
NPY>KUHHBIN TUCTOJIET, IBIXKEHUE PaKeT

18

[ToTreHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cwibl. CBsi3b paObOThI HETIOTCHITMATLHBIX
CHJI C ©I3MCHEHUEM MEXaHUYECKOM
HHEPrUM CUCTEMBI Tel. 3aKOH
COXpaHEHHsI MEXaHUYECKOM SHEPTHH

13.11.2025

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

19

JlabopaTtopnast pabota «VccnenoBanue
CBsA3U pa6OTI)I CHJIbI C UBMCHCHUEM
MEXaHHYECKOM SHEePTUH Tella Ha
pUMEpe PACTSIKCHHSI PE3HHOBOTO
KIyTay

15.11.2025

20

KonTponbhas pabota o teme
«Kunemaruka. /[unamuka. 3akOHbI
COXpaHEHUS B MEXAHUKE)

20.11.2025

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

21

OcCHOBHBIE MOJOKEHUS MOJIEKYISIPHO-
KMHETH4YeCKOW Teopun. bpoyHoBCKOE
neuxenue. Audpoysus

22.11.2025

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

22

XapakTrep IBUKEHUS U B3AUMOAECHCTBUS
YyacTHI] BenlecTBa. Moienu cTpoeHust
ra3oB, KHUIKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOKMCTB BEIIECTBA Ha
OCHOBE 3THUX MOJIeNei

27.11.2025

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

23

Macca monekyn. KonnuecTBo BemecTsa.
[TocrosinHast ABorazapo

29.11.2025

24

Tennosoe paBHOBecue. Temneparypa n
e€ usmepenue. lllkana remneparyp

04.12.2025
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KenbsBuna. Texuuyeckue ycTpoicTa u
MPaKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OGapomeTp

Wneanpuerii raz 8 MKT. OcHoBHOE

Bu6mmoreka [JOK

25 ypaBaenne MKT 06.12.2025 https://m.edsoo.ru/7f41c97¢c
AOcomoTHas TeMIeparypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPruun 11.12.2025 bubnnoreka [HOK
JIBUKEHUS MOJICKYJI. Y paBHEHHUE https://m.edsoo.ru/7f41c97c
MenneneeBa-Knaneiipona

bubmuorexa [JOK

27 3akoH [lanpToHa. ['a30BbIE 3aKOHBI 13.12.2025 https://m.edsoo.ru/7fA1c97¢
JlaboparopHas pabota «MccnenoBanue

28 3aBUCUMOCTH MEXAY MapaMeTpaMu 18.12.2025
COCTOSIHHS Pa3PEKEHHOTO Taza»
W3omporeccsl B U1€aIbHOM Ia3e C
MTOCTOSTHHBIM KOJIMYE€CTBOM BEIIIECTBA.

29 I'paduueckoe HpGJICTaBJ'IeHI/IeHI 20.12.2025 bubmnorexa [IOK

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

M30IPOLIECCOB: U30TEPMa, U30X0pa,
n3obapa
TepmoanHaMuueckas cCUCTEMA.
BnyTtpeHnHss sHeprus

30 TEPMOJIMHAMUYECKON CUCTEMBI U 95.12.2025 bubnnorexa [HOK
cnocoObl e€ n3meHenus. Konmnuectso https://m.edsoo.ru/7f41c97c
TEIJIOTHI ¥ paboTa. BHyTpeHHsIst sHeprUs
OJTHOATOMHOTO HICAJTbHOTO Ta3a
Bunae! Tennonepenaun:

31 TENJIONPOBOAHOCTh, KOHBEKIINS, 27.12.2025 Bubmiorexa LIOK

H3JICYHCHUC

https://m.edsoo.ru/7f41c97¢c
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V nenbHas TENI0EMKOCTD BEIIIECTBA.

bu6mmoreka [IOK

32 K
ONHACCTEO TEMLIOTH TP https://m.eds00.ru/7f41c97¢
Teruionepenaye. AnnadaTHbIN Ipolecc
[IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0
33 IIPUMEHEHHE K N30IIpOLIECCaM bubmmoreka LIOK
I'padmueckas uaTeprpuTaLIns paboThI https://m.edsoo.ru/7f41c97c
raza
34 Heob6patumocts poiieccoB B IPUPOJIE. bubnnoreka [HOK
BTopoii 3aKk0H TepMOIMHAMUKHN https://m.edsoo.ru/7f41c97c
[Ipunuun nevicreus u KII/] ternosoit
35 MEHII/IEI)I lz'[[ €00 a30BaHH§ SHEPTUU B bubmorexa [TOK
+ - Peobp P https://m.edsoo.ru/7f41c97¢c
TEIUIOBBIX MalInHaxX
bu6mmoteka [IOK
36 Hutcr Kapro w ero KI1J1 https://m.edsoo.ru/7f41c97c
DKoJ0ru4ecKue npooIeMbl
TETUIOIHEPTeTHKH. TeXHIUUECKue
37 YCTPOMCTBA U MPAKTUYECKOE bubnuoteka [JOK
IIPUMEHEHHUE: IBUTATEIIb BHYTPEHHETO https://m.edsoo.ru/7f41c97c
CropaHusi, OBITOBOI XOJOIMIBHHK,
KOHJTUIIHOHEP
O6o6maromuit ypok «MomnekynspHas bubnuoteka [IOK
38
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/7f41c97c
KonTponbhas paboTa 1o teme
39 «Monl?alc s HE}I ¢u3uka. OCHOBBI bubmmorexa [IOK
YIp ) https://m.edsoo.ru/7f41c97c
TEPMOINHAMUKI
[TapooGpa3oBanre 1 KOHACHCAITHS.
Ucnapenue n kunenue. Y neibHast
P & Bbu6nmuoreka [IOK
40 TEIUIOTa Mapo0OPa30BaAHUS.

3aBUCHMOCTD TCMIICPATYPhbI KUIICHHUA OT
JaBJICHUA

https://m.edsoo.ru/7f41c97c
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AGCo0THas M OTHOCUTENIbHAsS
BIIQXKHOCTH BO3/1yXa. HachlleHHbIH nap.

bu6mmoreka [IOK

41 T 7
CXHIHCCIHE YCTponCTBa 1 https://m.eds00.ru/7f41c97¢
MPaKTUYECKOE MPUMEHEHHUE: TUTPOMET]
U TICUXPOMETP
Trépnoe Teno. Kpucramnunueckue u
aMopdHEIe Te1a. AHU30TPONNSA CBOMCTB
42 K HE;baJIJIOB Kunkue II/)ICTaJ'IJ'ILI Bubmiorexa LOK
p ) A p ) https://m.edsoo.ru/7f41c97c
CoBpeMeHHbIE MaTepHaJIbI.
HaHOMAaTEePHAJIbl, HAHOTEXHOJIOTHH
IInaBienue u KpucTaIN3aIus.
43 VY nenbHast Tel'IJ'II:())Ta nnaBneEm Bubmiorexa LIOK
) https://m.edso00.ru/7f41c97c
Cyb6numarnus
bubmuorexa [JOK

44
VPpaBHeHUE TEII0BOro bananca https://m.edso00.ru/7f41c97c
DeKTpU3anus Te. DIEKTPUUECKUNA

45 3apsij p}lBaLIIBI/II[a JJIEKT I/I‘{peCKI/IX Brbmaorexa LOK

DAL p https://m.edsoo.ru/7f41c97c
3aps0B
IIpoBogHMKH, TUINCKTPUKH U
46 H(I))J'I HOBO HI/?KI/I 3aIZ§H COXpaHeHus bubmorexa LJOK
YHpOBOa ) P https://m.edsoo.ru/7f41c97c
AIEKTPUIECKOTO 3apsiia
BsaunmonelicTBue 3apsiioB. 3aKOH
47 K JIOHaHTO‘{e‘{HI)IfI EJ'I:KT HYECKUN Bubnorexa LIOK
y | p https://m.edsoo.ru/7f41c97c
3apsin
Hampsx€HHOCTB 2JIEKTPHUYECKOTO TIOJIA.

48 [TpuHIMI CyTIepHO3UINH bu6mumoreka [LIOK
ANEKTPUUECKUX TTonen. JInauun https://m.edsoo.ru/7f41c97c
HaIPsKEHHOCTH

49 Paborta cuit 31eKTpocTaTuYecKoro mnoJis. bubnnorexa [HOK

ITorennuain. Pa3HocTh TOTEHIINAIOB

https://m.edsoo.ru/7f41c97c
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50

HpOBO,Z[HI/IKI/I H JUIJICKTPUKH B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IE)JICKTpI/I‘-IeCKaH IMPOHUIIACMOCTDb

bu6mmoreka [IOK
https://m.edso0o.ru/7f41c97c

51

DnekTpoéMKocTh. KonaeHcatop

Bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

52

DIEKTPOEMKOCTbD IIIOCKOTO
KOHJIEHCATOpa. DHEPTHsI 3apsHKESHHOTO
KOHJZIEHCaTOopa

Bu6moreka [JOK
https://m.edsoo.ru/7f41c97c

53

JlabopaTtopHast padota "M3mepenue
3JIEKTPOEMKOCTU KOHeHcaTopa"

54

TexHuyeckue ycTpoicTBa u
MPAKTUYECKOE IPUMEHEHUE: IPUHITUTT
NEHCTBUS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO
amnmnapara, CTpyWHOTO IpUHTEpa.
DneKTpocTaTHuecKas 3aIiuTa.
3a3eMyIeHHeE IEKTPONprHOOpOB

55

DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cyuiectBoBaHusl. IcTOUHMKH TOKa.
[ToctosaHIM TOK. CHita TOKA.
Hanpspxenue. ConpotusiieHue. 3akoH
OmMa 17151 yyacTka Hemnu. DIeKTPUIECKOoe
COIIPOTHUBIICHUE. Y IEIBHOE
COTIPOTHUBIICHUE BEIIECTBA

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41c97c

56

[TocnemoBarenbHOE, TAPAILIEIEHOE,
CMEIIaHHOE COeIMHEHNE TIPOBOHUKOB.
JlaGopaTtopHnast pabora «3yuenue
CMEIIaHHOTO COCTMHEHHS PE3UCTOPOBY

Bbu6nmuoreka [IOK
https://m.edsoo.ru/7f41c97c

57

PaboTa 1 MOIITHOCTH PIAEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
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3akon Oma JJ1s TOJTHOH (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe

bu6mmoreka [IOK
58 3aMbikanue. JlaboparopHas padora _
https://m.edsoo.ru/7f41c97c
«M3mepenue DJIC UCTOYHUKA TOKA U €ro
BHYTPEHHETO COITPOTUBIICHUSI
PesepBHblii ypok. KonrponbsHas pabota
59 1o T:Me "9J1}g;< O,Z[I/IHaf/II/IKa" / ’ Bubmiorexa LOK
- P https://m.edsoo.ru/7f41c97c
Bcepoccuiickas npoBepounas pabota
O6o06maromuii ypox
60 «3JIeIiH 0 HIfIHaN}IIII/:Ka»/ Bcepoccuiickas bubmorexa HOK
TPOA P https://m.edsoo.ru/7f41c97c
poBepoyHas pabora
DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
61 METaJIOB. 3aBUCUMOCTb CONPOTUBJICHUS bubnuorexa [JOK
METaJIOB OT TEMIEPATYPHI. https://m.edsoo.ru/7f41c97c
CBepxnpoBOAUMOCTh
DIIEKTPUUYECKHI TOK B BaKyyMe. bu6nuoreka [IOK
62 .
CBolicTBa 3JIEKTPOHHBIX ITyYKOB https://m.edsoo.ru/7f41c97c
[TomynmpoBOIHUKH, UX COOCTBEHHAs U
IpUMecHas npoBoAUMOcTh. CBoiicTBa bubnuoreka LIOK
63
p—~n-niepexona. IlomynpoBogHUKOBEIE https://m.edsoo.ru/7f41c97c
puoOOpHI
DIIEKTPUUYECKHI TOK B paCTBOPAX U
64 pacruiaBax 3J€KTPOJIUTOB. bubnuoreka LIOK
DIEKTPOTUTHYECKAS TUCCOIHAIIHSL. https://m.edsoo.ru/7f41c97c
DJIEKTPOIH3
DJIEKTPUYECKUH TOK B Ta3ax.
65 CamocTosTenbHbIN 1 bubnnorexa [HOK

HECaMOCTOSITENbHBIN pa3psia. MoaHus.
[Ina3zma

https://m.edsoo.ru/7f41c97¢c



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

DnexTpuuecKkue Npudopsl U yCTpoiicTBa

66 K KO€ MTPUMEHEHHUE 1 bubmmorexa LOK
7YX TIPRICTHHCEROC TP ' https://m.edsoo.ru/7f41c97c
[IpaBuia TeXHUKH O6€30MaCHOCTH
KonTponpHas padbota mo teme

67 «Qnekrpocraruka. [locrosHHbIN 1 bubmmoreka [IOK
AJIEKTPUYECKUM TOK. TOKM B pa3IuyHbIX https://m.edsoo.ru/7f41c97c
cpenax»

68 O6o6mmaromuii ypok o remam 10 1 bubnnoreka [IOK
KJjlacca https://m.edsoo.ru/7f41c97c

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Kon
NPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero 0011ero 00pa3oBaHus

10.1

JleMOHCTpHpOBAaTh Ha TpUMEpax poib M MecTo (U3UKH B
(hopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTUHBI MHpA, B Pa3BUTUU
COBPEMEHHOU TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOU AESITEIIbHOCTU

mronen

10.2

VY4auTHIBaTh TPAHULIBI TPUMEHEHUS H3YYEHHBIX (PU3MIECKUX MOJIEIEH:
MaTepuajibHas TOYKa, WHEpLUAJIbHAs CUCTeMa OTCuéTra, abCOJIOTHO
TBEPAOE TENO, UACATBHBIN I'a3; MOJEIN CTPOCHUS ra30B, XKUAKOCTEN U
TBEPABIX TEJI, TOYCYHBIM JJICKTPUUYECKUHA 3apsAl] — IPU PELICHUHU

(1)I/I3I/I‘IeCKI/IX 3aJa4

10.3

Pacnio3naBate usmueckue siBiaeHUs (MPOLECcChl) U OOBSICHITH MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJIIPHO-KUHETHUUYECKON TEOopuH
CTpPOCHMSI BEIleCTBa U  DJEKTPOJUHAMHUKU: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHKEHHE, CBOOOIHOE MaJeHHE
TEN, IBWKEHUE IO OKPY)KHOCTH, WHEPLMs, B3aUMOJEHCTBUE TEI;
muddy3usi, OpOYHOBCKOE JABUKEHUE, CTPOCHUE IKUIKOCTEH U
TBEPABIX TeJl, U3MEHEeHHe o00bEéMa Tel TNpU  HarpeBaHUHU
(OXNaxJeHUH), TEIUIOBOE paBHOBECHE, HCHapeHHe, KOHJEHCalus,
IUIABJICHNE, KPUCTAJNIM3alMs, KWUIIEHHE, BIAXHOCTh BO3yXa,
MOBBIILIEHUE JaBJI€HUS Ta3a MpPU €ro HarpeBaHUU B 3aKPBITOM
cocyzle, CBsSI3b MEXAYy I[apaMeTpaMu COCTOSIHHMS raza B

M30MpoIIeccax; EKTPU3AIMS Tell, B3aUMOJICHCTBHE 3apsI0B

10.4

OnwuceiBaTh MEXaHUYECKOE [JBH)KEHHE, HCHOJIb3ysd (U3NUYECKHe
BEJIMYUHBI: KOOPMHATA, YTh, IEPEMEIIEHHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJIa, UMIYJbC Tela, KWHETUYECKas DSHEprus,
MOTEHIMaJbHasl HHEpPrus, MeXaHudyeckas paboTa, MeXaHWYecKas
MOIITHOCTh; TNPH ONHCAHUHU TPABHIBHO TPAKTOBaTh (HU3MUYECKHIA
CMBICH HCHOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS U EIUHMIIbI,
HaXOJIUTh QOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUUHY

C IpYruMu BEIIMUYNHaAMU

10.5

OnuceBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I MW TEIIOBBIC

ABJICHUSA, HCIIOJIb3Ys q)HSI/I‘ICCKI/Ie BCIIMYMHBI. AaBJICHUE Ta3sa,




TEMIIepaTypa, CpeaHssl KHHETHYeCKass SHEPrus XaoTHYECKOTro
JBIDKEHUSI MOJIEKYJ, CpEIHEKBaJpaTUYHas CKOPOCTh MOJEKYIL,
KOJIMYECTBO  TEIUJIOTHI, BHYTPEHHSS OJHEprusi, paborta Tasa,
KO3 (HUIIMEHT MOJE3HOr0 JEWCTBHS TEIJIOBOTO JBHIATEINsl; IPH
ONMCAaHWUM  NPABWIBHO  TPAaKTOBaTh  (U3MYECKHH  CMBICH
UCTOJb3yEeMBIX BEJIMYMH, UX O0003HAUYEHUS M EAWHUIIBI, HAXOIHUTH
(GopMynbl, CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEIUYHMHY C

APYIruMHU BECIIMYUMHAM

10.6

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKUE CBOMCTBA BEIIECTBA U
JNEeKTpUYeCKue sBIEHUS (TPOIECChl), HCIONb3yd (PU3NYECKUE
BEJIMYUHBL:  JJIEKTPUYECKUWA  3apsl,  DJIEKTPUYECKOe  MOJe,
HanpspKEHHOCTh  10JIA, MOTEHIHaNl, Pa3HOCTh IOTEHIMANIOB; IpHU
ONMCAaHWM  TPAaBWIBHO  TPAaKTOBaThb  (PU3MUYECKUH  CMBICI
WCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUEHUS U €IUHUIIBI; YKA3bIBaTh
(hopMyIIbI, CBSI3BIBAIOIINE TaHHYIO (PU3HUUECKYIO BEIMYMHY C JPYTUMHU

BCIMYMHaAMH

10.7

aHATM3UPOBATh (PU3MUECKUE TIPOLECCHl W SIBICHHUSA, HCIOIb3Ys
¢u3nyeckre 3aKOHbI U IPUHIIMIIBL: 3aKOH BCEMUPHOTO TATOTEHMS, I,
I1 u 1] 3axons! HhtoTOHA, 3aKOH COXpaHEHN MEXaHUYECKOW SHEPTHUH,
3aKOH COXPaHEHUS UMITYJIbCa, IPUHIIUIT CYNIEPIIO3UIIMN CHUJT, TPUHIIUIT
paBHONpABUs MHEPUUAIBHBIX CHCTEM OTCUYETA; MOJIEKYJISPHO-
KMHETUYECKYIO TEOPUIO CTPOEHUS BEILIECTBA, Fa30BbIEC 3aKOHBI, CBA3b
CpenHell KMHETUYECKOW SHEpPruu TEIUIOBOTO ABMXKEHUS MOJEKYJ C
aOCOJIIOTHON TeMIlepaTypo, MepBbI 3aKOH TEPMOJANHAMHKH; 3aKOH
COXPAaHEHHs DIJIEKTPUYECKOro 3apsnaa, 3akoH KynoHa; mpu sTOoM
pa3nuyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTu4ecKoe

BBIPAYKEHUE U YCIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE NMPHHLMIBI JASHCTBHUS MAIllWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyarh YCIOBUS HX O€30MacHOro

HCIIOJIb30BaHUS B IOBCEAHEBHOM JKM3HU

10.9

BrmoaHATE SKCIICPUMCHTEI 110 UCCICTOBAHUTO (1)I/I3I/II-IGCKI/IX SIBIICHUH
U TIPOLIECCOB C UCIOJIB30BAHUEM INPSMBIX U KOCBEHHBIX M3MEPEHUH;
pH 3ToM (HopMyNIHpoBaTh MpodaemMy (3agady) ¥ TUIIOTe3y Y4eOHOTo
IKCIIEPUMEHTA,  COOMpaTh  yCTAHOBKY W3  IPEATI0KEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTDH OIIBIT U (I)OpMyJII/IPOBaTB BBIBOJBI

10.10

OcCyiecTBIATh TpsSIMbIE W KOCBEHHBIE H3MEpEeHHs (DU3MUEeCKHX
BEJIMYMH; MPU STOM BBIOMPATh ONTHUMAJIBHBIN CIOCOO M3MEpeHHs U

HCIIOJIb30BaTh U3BCCTHHIC MCTOAbI OLICHKH HOI‘pCIHHOCTGfI I/IBMepeHI/Iﬁ




10.11

HccnenoBaTh 3aBUCHUMOCTH MEXAY (GHU3NYECKUMHU BEIMYMHAMHU C
HCIIOJIb30BAHUEM IPSAMBIX HU3MEPEHUM; IPH 3TOM KOHCTPYMPOBATH
YCTAHOBKY, (UKCHUPOBATh PE3yJbTaThl MOJYYEHHOH 3aBUCHMOCTHU
(bu3MUYeCKUX BETUYUH B BHJIE TaOIHIl ¥ rpaUKOB, 1€TaTh BHIBOJIBI 10

pe3yibTaTaM UCCICI0OBaAHUA

10.12

CoOmogate mpaBwia 0Oe30macHOrO Tpyda MpU  HPOBEIACHUH
UCCIICIOBAaHU B paMKax Y4eOHOTrO OJKCIEepUMEHTa, y4deOHOo-
UCCIIEIOBATEIBCKON U MPOSKTHOM JEATEILHOCTH C MCIOJIb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00PATOPHOTr0 000PYAOBaHUS

10.13

Pemrate pacué€THble 3a7auu ¢ SIBHO 3aJJaHHON (PU3MYECKON MOJIEINbIO,
UCHONb3Yys (PU3MYECKHE 3aKOHbI M MPUHLUIBI; HA OCHOBE aHAJIM3a
yCIOBHUSA 3a7aud  BBIOMpaTh (U3UYECKYI0 MOJEINb, BBLIEIAThH
¢usnveckre BeTMIUHBI U GOPMYIIbI, HEOOXOIMMBIE NS €€ pelIeHMs,
MPOBOAUTH pacu€Tbl U OLIEHWBATH PEAJBHOCTH IOJYYECHHOI'O

3HAa4YCHUA (I)HSHHGCKOﬁ BCIIMYHHBI

10.14

Pemlarp  kauecTBEHHbIE ~ 3aayu:  BBICTpaMBaThb  JIOTHYECKH
HENPOTUBOPEUHUBYIO LIEMOYKY PACCYKJACHUIN C ONIOPON HA U3yYEHHbBIE

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

10.15

Hcnonp3oBaTe MpHU pelleHHMH Y4eOHBIX 3a/7ad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JJIsl TOUCKA, CTPYKTYPUpPOBAHUS,
UHTEpIpEeTalMi U NPEICTaBICHUS y4eOHOW M HAy4YHO-TIOMYJISIPHOMN
nH(pOpMaINH, TOTYYEHHON U3 pa3IMYHbIX HCTOUHUKOB; KPUTHUECKH

AHAIIU3UPOBATH NTOJTYIACMYTO I/IH(I)OpMaI_II/IIO

10.16

IIpuBOANTE MpHUMEPHI BKJIaJa POCCUNHCKUX M 3apyOeKHBIX Y4EHBIX-
(U3MKOB B pa3BUTHE HAyKH, OObSICHEHUE MPOIIECCOB OKPYXKAIOIIEro

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonb3oBath TeopeTHuecKre 3HaHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HM I OOECleYeHHs O€30MacHOCTH TpH  OOpalieHun C
npudopaMH W TEXHHYECKUMHU YCTPOWCTBAMH, JIsl COXpaHECHUs
3I0pOBbsI M COOJIIOJICHHS HOPM SKOJIOTMYECKOTO MOBEICHHS B

OKpY KaroLLEen cpesie

10.18

PaGotate B rpyIie ¢ BHIITOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ paboOTy  TPYIIbI, PAUOHATIBHO  PACHpPENeNsTh
00s3aHHOCTM ¥ IUIAHMPOBATh JEATEIbHOCTh B HECTaHJAPTHBIX
CUTyallUsiX, aJIeKBaTHO OLICHMBATh BKJAJ KaXIOr0 U3 YYaCTHHUKOB

TPYIIIBl B PELICHUE pacCMaTPUBAEMON MPOOIEMbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
pa3neia

Kox nposepsiemoro
3J1eMeHTa

[IpoBepsiemble 3J1eMeHTHI COMEPKAHUS

OU3NKA U METOIbI HAYYHOI'O [IO3HAHUMA

11

®usuka — Hayka o npupone. Hayunsbie
METO/Ibl I03HAHUA OKpYXkarouiero mupa. Poib
JKCIIEPUMEHTa M TEOPHUM B  IIpolecce

MO3HAHUS IPUPOJIBL. DKCIIEPUMEHT B (PHU3HKE

12

MonenupoBanue (GU3NYECKUX SBICHUA U
IIPOLIECCOB. Hayunsle TUIIOTE3BI.
@u3nueckue 3aKOHBI M TEOpPUM. |'paHUIIBI
IIPUMEHUMOCTH (GU3NUECKNX  3aKOHOB.
IIpuniun  coorserctBusa. Pome m  mecro
¢u3ukn B (POpPMHUPOBAHMH COBPEMEHHOU
HAay4YHOM KapTUHBI MHPA, B IPAKTUYECKOU

HEeATENbHOCTH JIFOAEN

MEXAHHKA

#HHParHH#KITHEMATUKA

211

MexaHn4ecKoe JABHXKCHUC.
OTHOCHTENHHOCTH MCEXaHHYCCKOI'O

nerxeHus. Cucrema orcuéra. TpaekTopus

2.1

212

[TepemeriieHre, CKOPOCTh (CPEHSISI CKOPOCTb,
MTHOBEHHass  CKOPOCTb) U YCKOpPCHHUE
MaTepHaJ’IBHOﬁ TOYKH, UX IMPOCKIHUHU Ha OCH
CHCTEMBI KOOP/IUHAT. CrnoxeHue

MIEPEMEIICHUI U CII0)KEHUE CKOPOCTEN

2.13

PaBHOMEpHOE " PaBHOYCKOPEHHOE
IIPSIMOJIMHEHOE JBHKEHHE. I'papuku
3aBHCHUMOCTH KOOpJUHAT, CKOpPOCTH,
YCKOpEHUS, IIyTU u IepEMEILECHUS

MaTepHaHLHOﬁ TOYKH OT BpECMCHU




214

CBoOoaHoe mageHue. Y CKopeHue

CcBOOOJHOTO MAJACHUS

2.15

KpuBonunelinoe nBuxenue. PaBHOMepHOE
JBUXKCHHC MaTepHaHLHOﬁ TOYKH 10
OKPYKHOCTH. YTJIOBasi CKOPOCTb, JINHEHHAA
CKOpOCTb. Iepuon u 4acTora.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

TexHuyeckue  yCTpOMCTBA:  CHUAOMETP,
JIBIDKEHHE CHApSJOB, LEMHBIE U PEMEHHbIC

nepenavn

2.1.7

IIpakTnueckue paloThI. N3mepenue
MTHOBEHHOH  ckopoctu.  MccnenoBanue
COOTHOUICHUS MEXIy YyTSMH,
IIPOMJICHHBIMU TEJIOM 3a IOCIJIE0BaTEIbHbIE
paBHbIE  IMPOMEXYTKHM  BpEMEHM  IIpU
PaBHOYCKOPEHHOM JBH)KEHUU C HA4aJbHOMN
CKOpPOCTBIO,  paBHOM  Hymo. M3ydyeHue
JABMOKCHHUA 1IapuKa B BSI3KOM KHUOKOCTH.
W3yyeHune JBWKEHHMS Tena, OpPOIIEHHOTO

TOPU30HTAIILHO

2.2

TMHAMUKA

221

[TpuHnmn OTHOCUTEIILHOCTH T"amues.
IlepBoiii 3axkoH HproroHa. MHepunanbHbie

CHUCTEMBI OTCUETA

222

Macca Tena. Cuina. [IpuHiun cyneprno3unun

CUII

2.2.3

Bropoii 3akon HeroToHa U1 MaTepuanbHOU
TOYKM B MHEPLHMAIBHONW CHCTEME OTCYETA
(UCO). Tpernit 3akon Herorona misa

MaTCpHAIbHBIX TOUCK

224

3akoH  BcemMupHOro  taroreHus.  Cuna
TsbkecTd. IlepBasg KocMuueckass CKOPOCTb.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenune. Cuiia TpeHus
CKOJIbKCHUA n cujia TPCHUA ITOKO.
Koaddunment tpenus. Cuiia conpoTUBICHUS

IIprU ABUKECHUH TEJ1A B ) KUAKOCTH HUJIM Ira3c

2.2.7

HOCTYHaTeJ'IBHOG 1 BpallaTCJIbHOC IBUKCHHUC

abCOFOTHO TBEPIOTO Tela

2.2.8

MOMCHT CHJIBI OTHOCHUTCIIBHO OCHU BpaH_IeHI/U'I.
[T1e4o cuibl. Y CIIOBUS paBHOBECHS TBEPIOTO
tena 8 UCO

2.2.9

TexHuyeckne yCTpOWCTBA:  IMOAUIMITHUKH,

ABUIKCHUC HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue padotel. M3yueHue ABUKECHUS
Opycka 10 HAKJIOHHOM IIJIOCKOCTH TOJ
JIeiCTBUEM HeCKOoJbkuX cuil. MccnenoBanue
3aBUCUMOCTH CHUJI YIPYTOCTH, BOSHUKAIOIIUX
B AeQOopMUpPYEMOil TMPYKUHE U PE3UHOBOM
oOpasile, OT BEIMYUHBI WX JePOpMaIlvu.
UccnenoBanue YCIIOBUI paBHOBECHS

TBEPAOrO Tella, UMEIOIIETO OCh BpaIlleHUs

2.3

3AKOHBI

COXPAHEHUMA B MEXAHUKE

23.1

NMiynsc MaTepualbHOM TOYKH, CHCTEMBI
MaTepUalbHBIX TOYeK. MMmynbc cunel u

HU3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus wumnyiasca B HCO.

PeakTuBHOE IBUXKEHUE

2.3.3

Pa6Gora cuiel

2.34

MOoOIIHOCTE CUJIBI

2.3.5

Kunernueckass  sHeprus  marepuanbHOU

TOYKH. TeopeMa 0 KHHETUYECKOH OHECPrun

2.3.6

[TorenumaneHas »3Heprus. lloTeHnmanbHas
SHEPTUst yopyro nehopMUPOBAHHON
npyxunbl. [loTreHunanbHas sHeprus Tena

BOJIM3U MMOBEPXHOCTU 3eMIIH




IloTeHnmanbHEIC U HCMMOTCHIHMAJIbHBIC CHIIBI.

CBs3b pa6OTBI HCIIOTCHIHMAJIBbHBIX CHJI C

2.3.7 HW3MEHECHHUEM MEXaHHYECKON SHEPTUHU
CUCTEMBI TeJL. 3aKkoH COXpaHEeHUS
MEXaHUYECKON SHEPIUU

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHu4eckue ycTpoMCTBa: JBUKEHUE PAKET,

o BOJIOMET, KOIEp, MPYKUHHBIA TUCTOJIET

[IpakTudeckue paboTel. M3ydeHue cCBs3H

2310 CKOpOCTEH Tel TMpU HEYNpyroM yzaape.

UccnenoBanne cBa3u  pabOThl  CWIIBI €

H3MEHEHHEM MeXaHNYEeCKOH OHCPI'uU TCjla

MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUKA

31

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKO TEOPHUU

3.11

OcCHOBHbIE  TIOJIOKEHUSI  MOJIEKYJIAPHO-
KUHETUYECKON TEOPHH. BpoyHoBckoe
nerkenue. Auddysus. Xapaktep ABHKEHUS

u B3aI/IMOI[CI\/'ICTBI/Ifl qacTull BEOICCTBa

3.1.2

Mopgenu CTpoe€HHs Tra30B, KUIAKOCTEH U
TBEPABIX Tel U OOBSCHEHHWE  CBOMCTB

BEIIIECTBA HA OCHOBE ITHUX MOJCICH

3.1.3

Macca wmonekyn. KoaudecTBo —BemiecTsa.

[TocTostHHas ABoraapo

3.14

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus

3.15

Mogenrs  wmpaeampHOoro rasza.  OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON

TEOpHU UCATIBLHOI0 ra3da

3.1.6

AOconroTHas TeMIeparypa Kak Mepa cpeHei
KMHETUYECKOU SHEPruu TEIJI0BOTO
JIBWXKeHUs vacTtull raza. [llkama Temneparyp

KenbpBuna

3.1.7

VYpaBuenne Kianeiipona — MeHzaeneesa.

3akoH JlaapToHa




3.1.8

I"a30oBbIe 3ak0HBI. I30Mpol1iecchl B U1€aIbHOM
ra3¢ C IOCTOSAHHBIM KOJIMYCCTBOM BECIICCTBA:

M30TEpMa, U30X0pa, n300apa

3.1.9

TexHuyeckue  yCTPOMCTBA:  TEPMOMETP,

6apometp

3.1.10

[TpakTuyeckue paboTel. M3mepenue macchl
BO3/lyXa B KJJacCHOU KoMmHare. MccinenoBanne
3aBUCUMOCTH MEXKIY rapameTpaMu

COCTOSAHUA Pa3peKCHHOI'O I'a3a

3.2

OCHOBbI TEPMO/IMHAMUKHA

321

TepMOI[I/IHaMI/I‘leCKaSI CHUCTCMA. BHYTpeHHHH
OHCPIusa TepMOHHHaMquCKOﬁ CHUCTCMBI H

CII0COOBI €€ N3MEHEHMUS

3.2.2

KomandecTBO TENI0TH B pa60Ta. BHYTpeHHSISI

OHEPTIHA OAHOATOMHOI'O UACAJIBHOI'O Ira3a

3.2.3

Bunpl Temonepenaun: TEMJIONPOBOIHOCTS,
KOHBEKIIMSI, h3lydeHue. TermnoéMKocTp Tena.
VYaenpHast TEMJIOEMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI ITPU TCTUIOIICPEAAUC

3.24

IlepBbiii 3aKOH TEPMOJIUHAMUKH.
IIpumenenue [IEPBOr0 3aKOHA
TEPMOJUHAMUKH K U30IPOLIECCAM.

I'padmueckas uHTepnperanus paboThl raza

3.2.5

TermoBble MamuHbl. [IpuHOMNBL EHCTBHS
TEIUI0BbIX MaluH. [IpeoOpa3zoBaHus sHEPrUH
B TeWwIOBbIX MammHax. Koaddunuent
nonezHoro  gedctBus  (nanee —  KILJ)

teroBoil mammHbl. [{ukn Kapuo u ero KITJ{

3.2.6

Bropon 3aKOH TEPMOJUHAMUKH.
HeoOpatumocTs  mpolleccoB B MPHPOSIE.
TemmoBele JIBUTATEIIH. OKoIoruuecKme

Hp06J'IeMBI TCIUIOOHCPICTUKU

3.2.7

TexHuueckue yCTpOMCTBA: JIBUTATEIh
BHYTPEHHET O CropaHus, OBITOBOI

XOJIOAUJIBHUK, KOHAWUIHWOHED




3.2.8

[TpakTrueckue paboTHLI. Nsmepenue

YAEIBHOM TEIIOEMKOCTH

3.3

###Par#H##AI'PEIATHBIE COCTOSHMA BEHIECBA. ®A30BBIE

ITEPEXO/IbI

33.1

ITapooGpazoBanue u KOHJICHCALUS.
Ncnapenue u kureHue. YenbHas TEIUIOTa
napooOpa3oBaHusl. 3aBUCHMOCTh

TEMIICPATYPbI KUIICHUA OT JaBJICHUA

3.3.2

AOCOI0THAS U OTHOCHTENIbHAS BJIAXKHOCTD

Bo3yxa. HachlmeHHslit nmap

3.3.3

Teépmnoe  Ttemo.  Kpucrammueckune u
amMoppHbIe Tena. AHU3OTPONHS CBOWCTB
KpPUCTAJLJIOB. Kunkue KpUCTaJLIBI.

CoBpeMeHHbIE MaTepUabl

3.34

[InaBneHne M Kpuctajausauus. Y JIelbHas

TCIIJI0TA I1J1IaBJICHUA. CY6J'II/IM8.I_II/I${

3.3.5

ypaBHeHI/Ie TEII0BOro OajlaHca

3.3.6

TexHuueckne yCTpOHCTBA: THUIPOMETP U
NICUXPOMETP,  KaJOpPUMETP,  TEXHOJIOTUU
IIOJIy4EHUSI COBPEMEHHBIX MaTEpUAJIOB, B TOM

YHUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTHHN

3.3.7

IIpakTnaeckue paloThI. N3mepenune

BJIA’JKHOCTHU BO31yXa

SJIEKTPOJJMHAMUKA

4.1

###HPar#H# O JIEKTPOCTATUKA

411

OnexTpu3auus Ten. DJNEKTPUUYECKUHN 3apsim.

JIBa Bua DIIEKTPUYECKUX 3apsI0B

412

[IpoBoaHMKH, JIUDIIEKTPUKH "

MOJIYIpOBOAHUKHN

413

3akoH COXPAaHCHUA SJICKTPUICCKOI'0 3apsia

414

B3aumopeiictBue 3apsaaoB. 3akoH Kynona

415

Onextpudeckoe  mone.  Hanpspk€HHOCTB

3JIEKTPUIECKOTO OJs. [TprHLIMDI




cyneprno3uiu.  JluHuM  HanpsHKEHHOCTH

SJICKTPHUYCCKOTO IOJIA

4.1.6

PaGota cmi 3JEKTPOCTATHYECKOTO  TIOJIS.

ITorennuan. Pa3HoCTh IOTEHIIMAJIOB

4.1.7

[TpOBOTHUKY M JUIICKTPUKU B IIOCTOSTHHOM
JNEKTPUYECKOM  moje.  Jludnekrpuyeckast

IMPOHUIIAEMOCTDb

418

DNEeKTPOEMKOCTb. Konpnencarop.
DeKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpa.

DHeprus 3apsyKEHHOT0 KOHJEHCAaTopa

419

TexHuueckue yCTpOHCTBA:  AJIEKTPOCKOII,
AIIEKTPOMETP, AJIEKTPOCTATUYECKas 3alluTa,
3a3eMJICHHE ANIEKTPONPUOOPOB,

KOH/JIEHCATOp, KCEPOKC, CTPYMHBIN IPUHTEP

4.1.10

IIpakTnaeckue paloThI. N3mepenue

BJ'ICKTPOéMKOCTI/I KOHACHCATOpa

4.2

HHHPar##H#ITOCTOSHHBIN DJIEKTPUYECKUU TOK. TOKU B

PA3JIMYHBLIX CPENAX

YcnoBus CYIIE€CTBOBAHUA IIOCTOSIHHOI'O

421 NIEKTPUUYECKOTO TOKAa. VICTOYHMKM TOKa.
Cuna Toka. [locTosiHHBIN TOK
422 Harmnpsoxenune. 3akon Oma Jij1s1 yyacTka 1emnu
123 DNEeKTPUYECKOE COMPOTHUBIICHHUE. Y AETBHOE
o COIIPOTHUBIIEHUE BEIIECTBA
424 [TocnenoBarensHoe, napaJuleNnbHoOE,
o CMEIIaHHOE COCTMHEHHE TIPOBOTHIKOB
Pabota snexTpudeckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenua
4.2.6 MoIIHOCTB AJIEKTPUYECKOTO TOKA
anekTpoaBrkymas cuia (gamee — DJIC) u
427 BHYTPCHHEE  COMPOTUBJICHWE  HMCTOYHHKA

ToKa. 3akoH Oma IjIs MONHON (3aMKHYTOM)

anekTpudeckon uenu. Koporkoe 3aMbIkaHne




428

ONeKTpoHHAass  MPOBOAUMOCTh  TBEPIBIX
METaJUIOB.  3aBHCHUMOCTb  CONPOTHUBIICHUS
METaJUIOB oT TeMIepaTyphbl.

CBepXIpoBOIUMOCTh

429

OnekTpuueckuii Tok B Bakyyme. CBolicTBa

SJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBOIHUKH. CobOcTBeHHas u
MpUMeCHast MPOBOAUMOCTh
noJIynpoBoIHUKOB. CBOMCTBa P-N mepexona.

[TonynpoBoIHUKOBBIE TPUOOPHI

4211

ONEeKTpU4YeCKU  TOK B DIIEKTPOJIUTAX.
DNEeKTpOIUTHYECKAS JUCCOLMALUS.

DnexTponu3

4212

DIIeKTPUUECKUI TOK B rasax.
CaMOCTOATEIbHBIA W HECAMOCTOATEIbHBIN
paspsa. Paznuunbie THIIBI CAaMOCTOSATEIHHOTO

pazpsana. Monnaus. [nazma

4213

TexHuueckne  yCTpOMCTBA:  aMmIIepMETp,
BOJIBTMETP, peocTar, HCTOYHUKHN TOKa,
AJIEKTPOHArpeBaTEIbHbIE npuodopHI,
AJIEKTPOOCBETUTENBHBIE puoOpHI,
TEPMOMETP  CONPOTHUBJICHMS, BAaKyyMHBIN
JIUOJl, TEPMUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBBII’I AU04, raJlbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3zyuenue
CMEIIaHHOTO COEANHEHUSI PE3UCTOPOB.

N3mepenne DJIC UCTOUHMKA TOKa U €ro
BHYTpEHHETO cornpoTuBieHus. Habmonenue

AIIEKTPOIIH3a

11 KUIIACC

Kon
pa3neia

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3J1eMEHTHI CO/IePKAHUS

4

SJIEKTPOJUHAMUKA




4.3

#HHPar#MAT HUTHOE I1OJIE. OJIEKTPOMAT'HUTHA A

MHIYKLS

43.1

IlocrositHHBIE MarHuThl. B3auMoneiicTBue

INOCTOAHHBIX MarHuTOB

4.3.2

MaruutHoe mosie. BekTop MarHuTHOM
uHAyKiuu.  [lpuHomn — cynepro3uiuu.
JInaun marnutHOM MHAaykuuu. Kapruna
JUHUA  MarHWTHOM  MHAYKUHMHA  TOJA

IIOCTOAHHBIX MarHuTOB

4.3.3

MarHuTHOe 10JIe TPOBOJHUKA C TOKOM.
Kaptuna MuHMIA T0JI ITMHHOTO MPSIMOTO
MPOBOJIHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJAHMKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzanmonelicTBre MpoOBOIHUKOB

C TOKOM

434

Cuna Amriepa, e€ MOJyJb U HalpaBliCHUE

4.3.5

Cuia Jlopenta, eé MOZYJIb "
HarpasjeHue. [IBrkeHue 3apsyKEeHHOU
YaCTHULbI B OJHOPOAHOM MArHUTHOM IIOJIE.

Pabota cuibr Jlopenna

4.3.6

SIBneHue 3JIEKTPOMarHuTHOM MHIYKIUU

4.3.7

IToTok BCKTOpPAa MarHuTHOM WHAYKIINN

4.3.8

SHC WHAYKIHH. 3aKoH

AIIEKTPOMArHUTHOM MHAYKIMK Dapanes

439

Buxpesoe nsnexrpuueckoe mone. IC
MHAYKIIMM B IPOBOJHMKE, IBHXKYILEMCS
MIOCTYTIATENIBHO B OJTHOPOJTHOM

MAardfuTHOM IIO0JIE

4.3.10

[IpaBuno Jlenna

4311

NHIyKTUBHOCTS. SIBneHue

camouHaykiuu. IJ1C caMOMHIyKITUH

4.3.12

3Hepr1/1${ MAardiMuTHOr0O IIOJIsI KaTYIIKHU C

TOKOM

4.3.13

OJEKTPOMArHUTHOE 110JIE




TexHUYeCcKHe YCTPOMCTBA: MOCTOSIHHBIE
MarHuTHl, AIIEKTPOMATrHUTHI,
43.14 AJIEKTPO/IBUIaTENb, YCKOPUTEITH
AJIEMEHTAPHBIX YACTHI], WHIYKIIMOHHAS

1e4Yb

[IpakTnueckue paboTHI. Nzyuenue
MarHUTHOTO TIOJII KaTYIIKH C TOKOM.
HccnenoBanue JEHCTBUS MOCTOSHHOTO
4.3.15
MarHuTa Ha  paMKy C  TOKOM.
HccnenoBanue SIBIICHUS

ANEKTPOMATHUTHON UHIYKLIMU

KOJIEBAHUA U BOJIHbI

5.1

#HPari#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE
KOJIEBAHUA

Konebarenpuasts cucrema. CB0oOOAHBIE
KonebOanus. ["apMoOHWYECKHE KOJIeOaHWUs.
51.1
[lepuon, dactora, ammiuutyna u (Qasa

KOJICOaHU

IIpyxnHHBIA MasTHUK. MaTemMaTH4eCcKui

512
MasITHUK

YpaBHEHHE TapMOHHYECKHX KOJIEOaHM.
513 Kunemarnueckoe u TUHAMHAYECKOE

OIMMCaHNe KOJIEOATEILHOTO IBIKEHUS

IIpeBpamenue SHEpruu IIpH
rapMoOHUYeCKUX  KonebaHusx.  Cs3b
514 aAMIUTUTY/TbI KoJIe0aHui HUCXOTHOMI
BEJIMYMHBI C aMIUIUTYIaMU KOJIeOaHMid e€

CKOPOCTH M YCKOPEHHUS

Konebarenbupiii  koHTyp. CBOOOAHBIE
AJIEKTPOMAarHUTHBIE KoJieOaHus B
UJICATBHOM  KOJe0aTelbHOM  KOHTYpe.
>13 AHanoruss Mexay MEXaHHYeCKUMH H
AJIEKTPOMAarHUTHBIMHU KOJICOaHUSIMU.

®opmyna Tomcona




5.1.6

3aKOH COXpaHEHUs SHEPTUU B UCATLHOM

K0JIe0aTeIbHOM KOHTYpe

5.1.7

BLIHy)KI[CHHBIe MCXAHHNYCCKUC
KoJIe0aHMUSL. Pe3onanc. Pe3onancuas
KpHUBasl. BreinyxeHHbIC

SJICKTPOMArHuTHBLIC KoJicOaHusI.

5.18

Ilepemennsiii  Tok. CuHycOMJANbHBIN

MePEMEHHBIN TOK.

5.19

MoIHoCTh MIEPEMEHHOTO TOKa.
AMITTUTYIHOE U JACHCTBYIOIEE 3HAUCHHE

CHJIBI TOKAa W HAIIPSIZKCHUSA

5.1.10

Tpancdopmarop. IIpownsBoacTso,
nepeaaya u norpediaeHue MeKTPUIECKOM
SHEPIUU. OKOJIOTMYECKUE PUCKH TIpU
IIPOU3BOJICTBE AJIEKTPUUYECKOW DSHEPrHH.
KynbTypa UCIIOJIb30BAHUS

QJICKTPOOHEPTIHUHA B HOBCC,Z[HCBHOﬁ KU3HU

5.111

TexHuueckue ycTpoicTBa: ceiicMmorpad,
ANEKTPUUECKUI 3BOHOK, JIMHUAA

3JNIEKTpoIepeaay

5.1.12

[Tpaktnueckue paGotel. HccnenoBanue
3aBHCUMOCTH TepHoJia MaJbIX KoieOaHuil
rpy3a Ha HUTU OT JUIMHBI HUTU U MAaCChI
rpy3a. MccienoBanue nepeMeHHOro TOKa
B enu u3 IIOCJIEZ0BATEIBHO
COETMHEHHBIX KOH/IEHCATOpa, KaTYIIKU U

pesucTopa

5.2

#HPari#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE BOJIHBI

Mexanudeckue BOJIHBI, yCIIOBUS
pacnpoctpanenus. [lepmon. Ckopocts
>21 pacnpocTpaHeHHss W JUIMHA  BOJIHBL.
[Toriepeynsle U MPOIOIBHBIE BOJIHBI
- H##HPar### NnrepdepeHuys U qudpaxiys

MEXaHHYCCKHX BOJIH




5.2.3

3Byk. CKOpoCTh 3ByKa. [ pOMKOCTb 3ByKa.

Bricora Tona. TemOp 3Byka

5.24

ONEeKTPOMAarHUTHBIE  BOJHBL. Y CIIOBUS
U3JIy4EHUsI  DJIGKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenranus BekTopoB E, Bu v

B BJIEKTPOMArHUTHOM BOJIHE B BAKyyMeE

5.2.5

CBoiicTBa  DIIEKTPOMArHUTHBIX  BOJH:
OTpakeHHe, TPeIOMIICHHUE, TIOJIAPU3aLus,
nudpakiust, uHTEpdepennus. CKopocTh

SJICKTPOMArdMuTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHnEe IEKTPOMarHUTHBIX BOJH B

TEXHHUKE U OBITY

5.2.7

[TpuHIUIIBI PAIUOCBSI3H U TEJICBUICHHMS.
Paguomokarusi. DIEKTPOMarHuTHOE

3arps3HEHUE OKPYKAOIIEN CPEJIbI

5.2.8

TexHu4eckue yCcTpoOMCTBA: MY3bIKAJIbHBIC
UHCTPYMEHTBI, YJIBTPa3ByKOBast
JIMarHOCTMKAa B TEXHUKE M MEIULHUHE,
pamap, paaHONPHUEMHHUK,  TEIEBU30D,

aHTeHHa, Tenedon, CBU-neun

5.3

H##HParH#OIITUKA

5.3.1

IIpsimonuHeitHOe pacIpoCcTpaHEeHHE

CBeTa B OJIHOpOAHOM cpene. JIyd cBera

5.3.2

OTtpakeHue cBeTa. 3aKOHBl OTPAXKEHUS
cseta. [loctpoenne n300paxkeHHil B IIIOCKOM

3epKae

5.3.3

IIpenomiienne cBera. 3aKOHBI MIPETOMIICHUS
CBETA. AGCOMOTHBIH HoKa3areib

MIPEIOMIICHUS

534

ITonHoE BHYTpPEHHEE OTpaKEeHHE.
IIpenenbHbIi yroa NOJHOTO BHYTPEHHETO

OTpaKCHUSA




5.35

Hucniepcuss  cBera. CIIOXKHBIM  COCTaB

oenoro cBera. Llper

5.3.6

CoOuparonye 1 paccemBaloIue JHH3HI.
Tonkas nun3a. DOKyCHOE PACCTOSIHUE U
ONTHYECKass CWia  TOHKOW  JIMH3BL
[TocTpoenue M300paKeHUI B
COOMPAIONIMX U PACCEHUBAIOLINX JIMH3AX.
dopmysia TOHKON JMH3bL. YBEJIWYEHUE,

aBacMoOe€ JIUH30U

5.3.7

IIpenenst IIPUMEHUMOCTHU

FeOMCTpI/I‘{eCKOﬁ OIITUKH

5.3.8

Wntepdepennust  cBera. KorepentHsie
UCTOYHUKU.  YCIOBUS  HAOIIOACHUS
MaKCHMYyMOB u MUHUMYMOB B
MHTEP(PEPEHIMOHHON KapTHUHE OT JBYX

CI/IH(i)aSHLIX KOI'¢pCHTHBIX HCTOYHHNKOB

5.3.9

Hudpakmus  cBera.  JludpakuuoHHas
pem€Tka. Y ciaoBue HAOIIOEHUS TIIaBHBIX
MaKCUMYMOB npu najicHuu

MOHOXPOMATHYCCKOI'O CB€Ta Ha

JTU(PPAKLINOHHYIO PEHIETKY

5.3.10

Honnpmaunﬁ CBCTa

5.3.11

TexHUYECKHE YCTPOMCTBAa: OYKH, JyIa,
¢dboToanmapar, MPOCKIIMOHHBIN ammapar,
MHUKPOCKOII,  TEJECKOM,  BOJOKOHHAS
ONTHKA,  JUQPPAKIIMOHHAS  PEMETKa,

MOJIApOr

5.3.12

[Tpaktuyeckue  pabotsl.  M3Mepenue
noKasarens npenomienus. Mccienosanue
CBOWCTB  M300paKeHMH B  JIMH3aX.

Hab6nronenune nucnepcuu ceera

SJIEMEHTHI CIIELIMAJIBHOM TEOPUM OTHOCUTEJILHOCTU

6.1

['paHuilbl TPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. [ocrynatst TEOpHUU

OTHOCHUTCIIBHOCTH: HWHBAapUAHTHOCTb




MOJIyJSl CKOPOCTH CBeTa B BakKyyMme,

MPUHIUIT OTHOCUTEILHOCTH DUHILITEHHA

OTHOCUTETTHHOCTH OJTHOBPEMEHHOCTH.
6.2 3aMeneHue BPEMEHM M COKpallleHue
JUTAHBI
6.3 DHEeprusi ¥ UMITYJILC CBOOOTHON YaCTHUIIBI
CBsI3b MacChl C DHEPTUEH W MMITYJIECOM
6.4 CBOOOIHOWM YacTUIBl. OHEPrusi MOKOs

CcBOOOIHOM YaCTHIIbI

KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OITTUKHU

711

®oroubl. @Dopmyna Ilimanka  cBs3M
SHEpPruM (POTOHA C €ro YaCTOTONU. DHEPrUs

¥ UMITYJIbC (POTOHA

712

OtkpbITHE u UCCIIe/IOBaHNE
¢doroaddexra. Omprrer A.I'. Cronerosa.

3akoHbl poTodpdexra

7.13

YpaBHeHue OHHIIITEHA VIS
doroadpdexra.  «KpacHas  rpaHuIa»

dbotorddexra

714

JaBnenue ceera. Onwitel I1.H. JIeGeneBa

7.15

XUMHYECKOE JIEHCTBUE CBETA

7.16

TexHUUYECKHE YCTPOUCTBA: (POTOIICMEHT,
dboTonaTuuK, COITHEYHAs Oarapes,

CBETOAMO

7.2

CTPOEHUE ATOMA

721

Mopens atoma ToMcoHa. OIBITE
Pesepdopa mo uccrnenoBaHuio CTPOSHUS

aTroma. HnaHeTapHaﬁ MOACJIb aTOMa

7.2.2

Iloctynater  bopa.  M3znyuenue wu
noryiomeHne (GOTOHOB TMpH  Iepexojie
aToMa C OJIHOTO YpOBHS DJHEPrUM Ha

apyroid.  Buper  cnektpoB.  Cnektp

YPOBHE 3HEPTUU aTOMa BOJ0POIa




7.2.3

BosHoOBEIE cBoiicTBa 4acTuil. BoJHEI e
Bpoiins. KopmyckynspHo-BOIHOBOM
nyamu3M.  Judpakmus 37IeKTpoHOB Ha

KpUCTajiax

724

CrnoHTaHHOE U BBIHYXXICHHOC U3JTYYCHUC.

YcTpoiicTBO U npUHIUT paboTHI Ja3epa

7.2.5

TexHUYeCcKre yCTPONCTBA: CIEKTPAIbHbBIN
aHaJIn3 (CIEKTPOCKOI ), Ja3ep, KBAHTOBbII

KOMIIBIOTEP

7.2.6

[IpakTnueckue pabotel. HabOmonmenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A4/1PO

7.3.1

Metoapl HaOmIOAEHUS W PErucTpanuu

QJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE PATUOAKTHBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuro cocrasa
paauoakTUBHOTO wu3nydeHus. CBoicTBa
anbda-, oera-, ramMmma-u3JIy4deHHsl.
BnusiHue paamoakTHBHOCTH Ha JKHUBBIE

OpraHU3MBbI

7.3.3

OTKppITHE  TPOTOHA U  HEUTpOHA.
Hyknonnas monens siapa I'eiizenOepra —
WBanenko. 3apsy sapa. MaccoBoe 4mciio

snapa. M3otormsl

734

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacnaa. ['amma-
U3NlydeHue. 3aKOH  paJuOaKTHBHOIO

pacraga

7.3.5

3Hep1“1/151 CBA3M HYKJIOHOB B  dAp€.

SAnepusie cuibl. JlegexT maccsl sapa

7.3.6

Anepuble peakunu. [leneHue m cuHTE3

anep

7.3.7

Snepubnii  peaktop.  TepmosnepHsiid

cunre3. [IpoGreMbl H  MEPCHEKTUBBI




SIIEPHOM  DHEPreTUKU.  JKOJOTHYECKHE

ACIEKTHI SIICPHOM YHEPreTUKU

7.3.8

OnemeHTapHble  yactuipl.  OTKpbITHE
MIO3UTPOHA. @yHaaMeHTalIbHbIE

B3aHUMOJIENCTBUSA

7.3.9

TexHuyeckue yCTpPOMCTBA:  JO3UMETP,
Kamepa BuibcoHa, sAepHBIA peakTop,

aroMHas obomba

7.3.10

[Ipaktuueckue pabotel. MccnenoBanue

TPCKOB qaCTHuI (HO T'OTOBBIM

dororpadusim)

SJIEMEHTBI ACTPOOU3NKHA

8.1

Bun 3Bé3maHoro neba. Co3Be3aus, sipkue

3Bé3IU>I, IIJ1aHCTHI, X BUAMMOC IBHMXKCHHC

8.2

Conneynas cucrtema. IlmaHeTsl 3eMHOM
IpYIIIBI. IImaneThI-TUTAHTEI n ux
CIIYTHHKH, KapJIUKOBLIC INIAHCTHI. Maisie

Tesa COTHEUHOM CHCTEMBI

8.3

Comnnie, d¢ortochepa u  armocdepa.

ConHeyHast akTUBHOCTD

8.4

Hctounnk sHeprun CosHIA U 3BE3]T

8.5

3BE3/bI, UX OCHOBHBIE XAPAKTEPUCTUKH:
Macca, CBETUMOCTb, PaJInycC, TEMIIEpATypa,
150'¢ B3aUMOCBS3b. Jwnarpamma
«CTEKTPAIbHBIM KJIAaCC — CBETUMOCTBY.
3BE3abI TJIABHOM IIOCJIEIOBATEIILHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTDY IJIS

3BE3/] IJ1aBHOM M10CJIEI0BATENLHOCTH

8.6

H#i#Par###BuyTpenHee cTpoeHue 3BE3.
COBpeMeHHBIe MMpEaACTaBICHUA (6]
MPOUCXOXACHUU U dBomonru ConHIa u

3BE311. DTAaITbI )KU3HHU 3BE3]]

8.7

Mrneunsiii Ilyth — Hama [anakrtuka.

CnupansHasg  crpykrypa  'amakTukw,




pacnpezneneHue 3BE3/1, Tra3a M IbUIM.
[Tonoxenne wu nBwxkenne ConHua B
lamaktuke. Ilmockas u  cdepuueckas

noACUCTEMBI I annakThuKu

8.8

Tunel ramaktuk. PaguoralakTuku U

KBa3apbl. YEpHBIE IBIPHI B AJIpaxX rajlakTUK

8.9

Bcenennas. Pacmmpenue BcenenHoil.
3akon XaO6ma. Paz0eranme rajakTuk.
Bospact u pamuyc Bcenennoit, teopus
bonpmioro B3peiBa. Mojens «ropsuei

Bcenennoii». PenukroBoe H3JIYYCHUC

8.10

Macmtabnas  crpykrypa  BceneHnoit.
Meraranaktuka. Hepeménnsie npooiemMbl

ACTPOHOMHH
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