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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3yNbTaThl OCBOCHUS Kypca (DU3MKHU: JTUUHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHOTO mpenaMera « PDu3nkay 1o rojgam oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMU YI€OHBIX UCCIIEOBaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJACPKUT MaTepuall U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH TTPOOJIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pU3MUecKkue Teopuu ((popMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB H JIA0OPAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOIlECCa HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACYETHBIX M KAuYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. Jlid KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepualbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJa. B kaOuHere (QU3MKU JOJKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITITIOM MHHUMAJIBHON JOCTaTOYHOCTH H  OOECIEYMBAeT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHHE I YYEHUUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPHUPOJIbI, Pa3BUTHE HMX HHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanne ymMeHUW OOBSCHATH SBICHUSA C HCIOJIB30BAHHEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpeacTaBICHUNA O poNMH (PU3UKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX Lene 00ecreynBaeTCsl pelieHneM CIeIyIoNNX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMpHOOpETEeHHWE  CUCTEMBI  3HAHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPA3yMEBAIOIIUX CaMOCTOSATEIBLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHICCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U TMPOBEIACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOM JIeATEbHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO

oOpazoBanus otBoautcs 134 yaca: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO0), B
11 kmacce — 66 gacoB (2 yaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka O mpupoje. HayuHble MeTONbl MO3HAHUS OKPYKaIOIIErO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUIS. MaTEpUAIIbHOM TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTE€pUAIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUs U cuiia TpeHus nokosi. KoadduiueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITYJibCa Tejla. 3aKOH COXPAHEHUS HWMITYJIhbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, JIaBIICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJUHAMHKHK K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TemwtoBoi mammHbl. [{ukn KapHo m ero koaddummeHT moiae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEpPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT MO aauabaTHOMY pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnuvie cocmoanus eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU MOJYUYECHHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAaHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh anekTpuueckoro mnoiis.  [IpuHuumn



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHue 3MeKTpOEMKOCTH KOHJIEHCATOpa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. Y AENbHOE CONPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 oJHOM (3aMKHYTOM) 3JIeKTpudecKoi enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u pUMecHast MIPOBOANMOCTD
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOABMXKYIIEeH CHibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€ld C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJECTUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

TexHnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIHOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUHUNA MAarHUTHOU
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOJABXKYILNAsA CUla HWHAYKOMU. 3aKOH OSJEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMy4YKa MarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYIIEH CHIIBI MHAYKIHUU OT CKOPOCTU MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKLUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyXxaruux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHblE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKA B TEXHHKE M MEIUIIMHE, paaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
peoMIICHUE, TONSIpU3aLus, JUPPaKIKs, UHTEpPEepeHIHS.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOW JuH3bl. [locTpoeHnue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TPU3MBL.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCHTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAIlCHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHeprun GOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousiHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens sigpa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOW MOCJENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTALNIUYECKAST CTPYKTypa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpenad, IEeHEpaTop IEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npenmera «Dusukay T0KHbBL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYaIOIIEeTOCsl KaKk aKTUBHOIO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIIBHOCTh B MHTEpPECAX TIPa)IaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJICMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTpuOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYasl CTETUKY HAYyYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7a4 (U3MUYECKOTO COJACP)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHWA MO (PU3UKE B MPAKTUYECKYIO 00IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON OE30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISTh OOIIEHHME Ha Yypokax (U3MKKM W BO BHE-YpOUYHOU
NEesATEeIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHON Y WHAUBUIYAJIBHON
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMAHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IJIAH PEIICHUS] PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHbBIX MPEOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  TO3HABATENbHON  peduIeKCMH KaK  OCO3HAHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIICHWBATh PHUCKHM W CBOECBPEMEHHO MPUHUMATH PEMICHUS TO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce noCcTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, IpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh IMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHHS Ia30B, XKUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3aj1ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHUE, UCIApEHUE, KOHACHCAIIUs, IUIABJICHUE, KPUCTAILIM3AIUs, KUIICHHE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCIMOJNB3Yysl (DU3NYECKUE BEITUMYMHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPIrusi, MEXaHHUUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIWYUH, UX OOO3HAUYECHUS U EIUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKasi PHEPrysi XaOTHYECKOrO JBIXKCHUS MOJICKYJI, CpeHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
0o0O3HAaueHUs W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OINMUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBIICHUS, UCIIONB3Ys (U3HUECKHE
3aKOHBI M TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKON HEPTUM TEIJIOBOTO JBUXKEHUSI MOJIEKYII C
a0COJIFOTHOUN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUUECKOro 3apsiga, 3akoH KylloHa, MpU ATOM pa3inyaTh CIOBECHYIO



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

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPCHHM, TMPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
3TOM BBIOHMpaTh ONTHUMAIBHBIN CIIOCOO M3MEPEHHS U HCIOIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBAaTh PE3yIbTaThl TMOTYYCHHOW 3aBHCHUMOCTH (PH3WYECKUX BEIUYHH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
pamMKax y4eOHOro DSKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIJACIATh (PU3MUECKHE BEIMYUHBI U (POPMYJIBI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
LENOYKY PacCy JCHUW C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuzndeckue sBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JUISA IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEICTABJICHUS YIECOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydyaeMyto HH(popmaIuio;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OO0paIIEHUH ¢ MPUOOPAMH U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh paldOTy TPYIIIBI, pPAIMOHAIBHO pacIpenesTh O00sS3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON NEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MIPOLIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBHUE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBMXKYIIUMCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W MCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3NUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (MIPOIECCHI), HCIMOB3YSd (PU3NUECKHUE BEJIUYUHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojis, cwia Ammepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPTus HJIEKTPUYECKOT0 M MArHUTHOTO MOJIeH, MEPUOJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HWCIIOJIB3YEMBIX BEIMYMH, WX OO0O3HAYCHUS W EIUHUIILI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO TIOTypacnaaa, SHEPTus CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH TPSMOJUHEHMHOTO pacipoCTpaHEHUsI CBETA, 3aKOHbI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHUSI MAacCOBOIO 4uCia, mocrynartsl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENIATh HAMIPABICHUE BEKTOPA UHAYKIIMK MAarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMriepa u cuibl JIopeHua;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW: MNpPHU 3TOM
dbopmynmupoBath TpobieMy/3agady ¢ THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJIb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPELIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AenaTh BEIBOABI IO pe3yIbTaTaM UCCIIEIOBAHMS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MOJTy4EHHOTO 3HAYCHUS (DU3MUCCKON BEITMIUHBL,

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHHS, HHTCPIPETAIH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOM WH(GOPMAIIMHU, TIOTYYSHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMdyaTh YCJIOBUS UX O€30MaCHOTO UCIOJIb30BAaHUSA B IIOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B IMOBCCIHCBHOW JKU3HU
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpYIIE C BBIIOJHCHHEM pPa3jIMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMAarHuTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 5 ngsHE;T:(iigrou}; £41c07C
Hroro no pasneny 5
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 66



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Koutpoububie IlpakTunuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I,)H:HI/M 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxkenus. [lepemenenue, ckopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCcTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cymnepro3uiuu cui. Bropoii 3akox bubmmorexa [TOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
HproTona asis MatepuanbHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- HeP https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuia Cin OTI/IBJIequ:I pu BI/IE(GHI/II/I bubmorexa LHOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TEa. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas s3Heprusi MaTepuaabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3MHOBOTO KI'yTa

KonTponbHas padbora no teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlectBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KonmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo0.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubamorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOI0THAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbIE MaTepHAITBI
[InaBrneHue M KpUCTAIIU3AIINS.
43 VnenbHas TermI())Ta l'IJ'IaBJ'IeII;I/ISI bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKU bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIH 3IEKTPUUECKUI bubmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX Toje. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moust. ITorenman. PasHocts bubmorexa [TOK
) HHaL. https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
ITpoBOMHUKY U IUIIEKTPUKHA B
50 anpeKT 0CTaTHYECKOM noie bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM)
aneKkTpudeckoi uenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOJIUMOCTh

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAuUMOcTh. CBoiicTBa
p—~n-niepexona. I1osrynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUN TOK B pacTBOpPax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIIEKTPUUYECKHI TOK B ra3ax.

63 CamocTosTenbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
no temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOericTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa [IOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

HWHIAYKIUH. 3aKkoH BHCKTPOMaTHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marautoe
noJie. DNEeKTPOMarHuTHasE MHAYKIUS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienre sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCETHEBHOM
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa U ckopocTs. [llkana bubamorexa LIOK
P ' https://m.edsoo.ru/ffOccfeQ
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimosinHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. FoeTp https://m.edsoo.ru/ff0cd4e0
M300pakKeHU B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHblil bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[1OKa3aTelIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne n300pakeHH B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnas
pabota «Habmonenue aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBHSI UX 0€3011acHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [locTynarel bubnnorexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue mmorexa L
https://m.edsoo.ru/ffOcfad2
JUTUHBI
OHeprust ¥ UMNYJIbC PENSTUBACTCKON Bu6 OK
38 gacTuilbl. CBS3b MAacChl C YHEPTUEH U nomorexa L
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHEHHE
42 BﬁHmTegI)Ha nq;)I(I)Q)OToaq)(geKTa bubmorexa LOK
g i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudeckoe ACHCTBUE bubmorexa HOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoToseMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu brbmmorexa [TOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nmorexa LIOK
47 IT b
OCTyIaTRl bopa https://m.edsoo.ru/ff0dOafa
H3znyyenne u norionieHue (oToOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTUH Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoJIHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HHoOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.

S nepHble peakuuu. SnepHbIi
peakrtop. [Ipo6iiembl, IEPCICKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIACPHOU
SHEPreTUKHU

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/pl HaOM01eH!s U
pPErucTpanyy dJIEMEHTapHBIX YACTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nuecKoil KapTUHBI MUPay

Bun 3Bé3anoro neba. Co3Besaus,
SIpKUE 3BE31bl, IIJIAHETHI, UX BUAUMOE
neuxeHue. ColnHeuHas cucreMa
Comnaue. CoyiHeuHast akTUBHOCTb.
Ncrounuk sHeprun CosHLa U 3BE3]1

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHON
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtounu CoJiHIA U 3BE3]T

Muneunsbiit [1yte — Hama ["anaktuka.
TTonoxenue u nBuxxenne ConHIila B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHN

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIUAIBLHON 1
THUYECKON cdepax NesITeIbHOCTH
YeJoBeKa

O6o6maromuit ypok. Poib u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GOpMHUPOBAHUU
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




O6o06mraromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMaruHuTHast MHIYKIUS
PesepBHblii ypok. Ontrka. OCHOBBI

67 CHEIHAILHON TeOpUuun 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHThI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0d1784

Kon
IIPOBEPSIEMOTO
pesyabrara

[TpoBepsiembie TpeIMETHBIC PE3YIIBTATHl OCBOCHHUSI OCHOBHON 00pa3oBaTeIbHON
MIPOTrpaMMBbl CPEIHETO OOIIET0 00pa30BaHUS

10.1

JleMoHCTpHpOBaT, Ha TpPUMEPAX POJb U MeCTO (U3HKH B (HOPMHUPOBAHUH
COBPEMEHHOM HAay4YHOM KapTUHbI MHpA, B Pa3BUTUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTH, B IPAKTUYECKOM IESITEIbHOCTH JIOJEH

10.2

YUUTHIBaTh T'PAaHUIBI IPUMEHEHHUS M3YYEHHBIX (PU3MUECKUX MOAEJeH: MarepuaibHas
TOYKA, MHEpLHUaJIbHAs CHUCTeMa OTc4éra, aOCOIIOTHO TBEPAOE TEJO, MJCAJIbHBIA ras;
MOJIEIIN CTPOEHUS T'a30B, KUIKOCTEN U TBEPABIX TEJ, TOYEUHBIN dJICKTPUUECCKUN 3aps]l
- IPU pelieHnn GU3NUECKUX 3a/1a4

10.3

Pacnio3naBath (u3nueckue siBIeHUs (MPOoLecchl) U OOBACHATh UX Ha OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYIIPHO-KHHETHYECKOW  TEOpUH  CTPOCHHUS  BEIIeCTBA U
PIIEKTPOIMHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHHOE JBHKCHUE,
CBOOOIHOE TIaJICHUE TeJ, JABMKEHUE MO OKPY)KHOCTH, MHEPLUS, B3aUMOJICHCTBUE TEIT;
Qg dy3usi, OpOyHOBCKOE JABIKEHHE, CTPOSHHE KUAKOCTEH U TBEPABIX TEJl, N3MEHEHHE
00bEMa Teyn MpH HarpeBaHUM (OXJAXKACHHH), TEIUIOBOE pABHOBECHE, HCIIapeHHeE,
KOHJICHCAIUs, TIUIABJICHUE, KPUCTAJUIM3AalMs, KWIIEHHE, BJIXKHOCTh  BO3/YyXa,
MOBBILICHUE JABJICHUS ra3a MpPHU €ro HarpeBaHUHM B 3aKPHITOM COCYAE, CBS3b MEKIY
napaMeTpaMH COCTOSIHMS ra3a B M30IPOLIECCAX; MEKTPU3ALUS TelNl, B3aUMOAEHCTBHE
3apsI0B

10.4

OnuceIBaTh MECXaHHUYCCKOC JABHIKXCHHC, HCIIOJIb3YA (1)I/ISI/II-IGCKI/I€ BCJIMYHUHBI:
KOOpAUHara, IyThb, HEPEMCIICHHUEC, CKOPOCTh, YCKOPCHHUE, MacCCa TCJid, CHUJIA, UMITYJIbLC
TCJIa, KHUHCTHUYCCKAsA OHCPIrudA, IMOTCHUHAJIbHAA OSHCPTHUA, MCXaHUYCCKaA pa60Ta,
MCXaHHYCCKaA MOIIHOCTD, IIPpHU OIIMCAHUU ITPABUJIIBHO TPAKTOBATbH (bPISI/I‘ICCKI/Iﬁ CMBICJI
HNCIIOJIb3YyCMbIX BCIIMYUH, HX 0003HAUeHUsS W CANMHUIbI, HaXOIWUThb (i)OpMYJ'IBI,
CB3bIBAOIINEC JAHHYIO (I)I/I3I/ILICCKYI-O BCJIIMYMHY C APYTHUMHU BCIMYNHAMU

10.5

OnucelBaTh M3yYEHHBIE TEIJIOBbIE CBOMCTBA TElI M TEIJIOBBIC SIBJICHHS, HCIIOJb3YS
¢du3nueckrue BEIMYMHBI: IaBJICHUE Ta3a, TeMIIepaTypa, CpeHssl KHHETUYeCcKast SHePTrHsl
XAO0TUYECKOTO JIBJKEHHS MOJIEKYN, CpPEJHEKBaJpaTU4yHasi CKOPOCTb  MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS 3Heprus, pabora raza, KO3QQHUIMEHT MOJE3HOrO
JEHCTBUS TEIJIOBOTO JBUTATEINS; IPU ONMHMCAHWU MPABUIBHO TPAKTOBAaTh (PU3NUYECKUN
CMBICJI UCHOJb3YEMBbIX BEIUYMH, MX O0O3HAYEHUS U €IUHUIIBI, HAXOIUTH (POPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMH BEJIMYHMHAM

10.6

OnuchIiBaTh U3YYEHHBIE SJIEKTPUUECKHE CBOMCTBA BEUIECTBA U 3JIEKTPUUECKUE SIBICHUS
(mporecchbl),  HCHONB3YyST  (U3MYECKHE  BEIMYMHBL:  DJIGKTPUUECKUW  3apsl,
PIIEKTPUYECKOE T10JIE, HAPSKEHHOCTD TOJIsA, MOTEHLIMAN, Pa3HOCTh OTEHIIMAJIOB; IIPU
OTMMCAHWUU TPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIIONB3YEMBIX BEIUYWH, HX
0003HauEHUsI U €IMHUIIBI, YKa3bIBaTh ()OPMYIBI, CBS3BIBAIOIINE JTaHHYIO (DHU3HUYECKYIO
BEJINYMHY C IPYTUMH BETUYNHAMU

10.7

AQHATM3UPOBaTh (PU3MYECKUE MPOLECCHl U SBICHUS, HCIONb3yd (pU3HUecKre 3aKOHBI U
MpUHUUIBL: 3akOH BceMupHoro taroteHus, [, II m III 3akonsr HeroTOHa, 3akoH
COXpAaHEHUs MEXAaHUYECKOM DJOHEPruM, 3aKOH COXpPAaHEHUs WMIIYIbCa, IPUHIUI
CYNEpIO3UIIMK CHWJI, NPHUHLIMI PABHOIPABUsS WHEPUUAIBHBIX CHUCTEM OTCYETA;
MOJIEKYJIIPHO-KMHETUUECKYIO TEOPUIO CTPOEHHs BEIIECTBA, I'A30BBIE 3aKOHBI, CBS3b
CpeIHEll KHWHETHMYECKOM SHEpPruM TEeIUIOBOTO JBUKEHHS MOJEKYl ¢ abCoNOTHON
TEMIIEpaTypOU, IEPBBIM 3aKOH TEPMOAUHAMHUKH; 3aKOH COXPAHEHUS DJJIIEKTPUYECKOIO
3apsiza, 3akoH KyinoHa; mpu 3TOM pasiuyarh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTreMaTU4ecKoe BIPAKEHUE U YCIOBUS (TPaHUIIb], 00JaCTH) IPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIE MPUHIMIBI JCHCTBHUS MallldiH, OPUOOPOB U TEXHUYECKUX




YCTPOWCTB; pa3jinyaTh YCIOBHS HMX O€30MaCHOrO HCIHOJIb30BAHUS B TOBCEIHEBHOU
PKU3HH

10.9

BBINONMHATE 3KCIIEPUMEHTHI 10 UCCIENOBAHUI0 (PU3NYECKHUX SBICHUNA M IPOLECCOB C
WCIIOJIb30BAaHUEM TPSMBIX M KOCBEHHBIX M3MEPEHUH; MPU 3TOM (OPMYIHPOBATH
npobiieMy (3a/ady) W TUNOTE3y y4eOHOro AIKCIEPUMEHTa, COOMpAaTh yCTAaHOBKY W3
MPEJIOKEHHOTO 000PYI0BaHUSsl, IIPOBOJIUTH OMBIT U (DOPMYITUPOBATH BBIBOJIBI

10.10

OcymiecTBIATh NPsAMbIE U KOCBEHHbIE M3MEpEHHs (PU3NYECKHX BEIMYUH, IPU ITOM
BbIOMpPATh ONTUMAIBHBIA CIIOCO0 M3MEPEHHS M HCIOIb30BaTh H3BECTHBIE METOJbI
OLICHKH [TOI'PEIIHOCTEN U3MEPEHUI

10.11

VccnenoBare 3aBUCUMOCTH MEXIy (HU3NYECKMMU BEJIMYMHAMM C HCIOJIb30BAaHHEM
NPSAMBIX U3MEPEHUH; IPH STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh pe3yibTaThl
MOJY4EHHONW 3aBUCUMOCTU (PU3MYECKHUX BEJIMYMH B BUJE TAOIMIl U IpaHKOB, 1€1aTh
BBIBOJIBI I10 PE3YJbTaTaM UCCIIEIOBAHNUS

10.12

Cobmronats mpaBuiia 0E€30MaCHOTO TpyAa MPH MPOBEACHUM MCCIEIOBaHUI B paMKax
y4eOHOTO SKCHEPUMEHTa, YIeOHO-MCCIIEIOBATEIbCKOW U TPOCKTHOW JESITEIBHOCTH C
MCIIOJIb30BaHMEM M3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOrO 000pyIOBaHUS

10.13

Pemate pacuérHple 3a7auM C SIBHO 3aJaHHON (DU3MYECKOM MOJAEIBIO, HCIIONB3YS
¢dbuznyeckre 3aKOHBI M MPHUHIMIIBI; HA OCHOBE aHANIM3a YCIIOBUS 3aJaddl BBIOMpPATh
($U3NIECKYI0 MOJIEb, BBIEIATh (PU3MYECKUE BEIHMYMHBI U (OPMYIIBI, HEOOXOAMMEIE
sl €€ pelleHus, MNPOBOAUTH PACUETBl U OLEHUBATH PEAIBHOCTHh IOJYYEHHOIO
3HAYCHUS] PU3UUECKON BEIIMIMHEI

10.14

Periate KaueCTBEHHBIC 33J]a4U: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO LIETIOUKY
pacCyXJICHUH C OIOpOi Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (HU3HUYECKHE
SIBIICHUS

10.15

Vcnonb30Barh MpH pelIeHMH Y4eOHBIX 3ajad COBpPEMEHHbIE HH(OpMallMOHHbIE
TEXHOJIOTUH I TIOWCKA, CTPYKTYPHPOBAaHUSA, WHTEPIPETALMH U IPEACTABICHUS
yueOHOW M Hay4YHO-TIOMYJISpHOW HHQOpManuu, TNOJIYYEeHHOM U3  pa3IM4HbIX
MCTOYHUKOB; KPUTUYECKH aHAJIM3UPOBATh MOJIYyYaeMyI0 HH(OpMAIIHIO

10.16

[IpuBoAMT, MpUMEpPHl BKIaJa POCCHICKUX H 3apyOekHBIX Y4EHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTUH

10.17

Hcnonap30Barn TCOPCTUUCCKUC 3HAHUA 110 (1)I/ISI/IKG B HOBCGI[HCBHOfl KU3HU TJIA
oOecrieueHrss 0e30MacHOCTH TpU OOpalleHuu ¢ NpubopaMu U TEXHUYECKUMU
YCTPOWCTBAMH, JJIsI COXpaHEHHUs 3J0POBbS M COOJIONCHHS HOPM JKOJIOTHYECKOTO
[MOBEJICHMS B OKPYKalOLLEeH cpelie

10.18

PabotaTs B rpynre € BBIIOJHCHUEM pPa3IMYHBIX COLMUAJIbHBIX pOJ'ICfI, IJIaHUPOBATh
pa60Ty Ipymibl, paduOHAJIBHO  PacCHpCACIIATh 00s13aHHOCTH U IJIaHUPOBATDH
JACATCIIBHOCTh B HECTAHAAPTHBIX CUTyallUAX, aACKBATHO OLICHUBATH BKJIAJ KaXKI0T0 M3

YYaCTHHUKOB I'PYIIIIBEI B PELICHUE pacCMaTpUBaeMOl IpoOIeMBbl




Kon Kon [IpoBepsieMble 2IIEMEHTHI COJIEPKaHUS
pazznena IIPOBEPSIEMOTO
JIEMEHTA
1 OU3NKA 1 METOAbI HAYYHOTI'O ITO3HAHM A
1.1 du3uka - HayKa o npupone. Hayunele MeToas! Mo3HaHKUS OKpykarouero mupa. Pois
SKCIIEPUMEHTA U TEOPUH B IIPOLIECCE TO3HAHUS IPUPOIbl. DKCIEPUMEHT B (PU3UKE
1.2 MopnenupoBanue (GHU3MUECKUX SIBICHHA W TporeccoB. HaydHble THUIOTE3BI.
dusnueckrue 3aKOHbI U TEOpUU. ['paHUIBI TPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[Tpuniun coorBercTBUsA. Poiap u Mecto (u3uku B (OPMHUPOBAHUHM COBPEMEHHOM
HAy4YHOU KapTUHBI MHPA, B TPAKTUYECKOM IEATENbHOCTH JIIOICH
2 MEXAHUKA
2.1 KMHEMATHKA
2.1.1 Mexanndeckoe BUkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro ABrxkeHus. Cucrema
orcu€ra. Tpaekropus
2.1.2 [lepemerienue, CKOPOCTh (CPEAHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepuaJbHOM TOYKM, MX IHPOEKLUUMU Ha OCU CUCTEMBbl KoopauHAT. CloxkeHue
[EPEMELICHUN U CII0KEHNUE CKOPOCTEN
2.13 PaBHOMEpHOE ¥ paBHOYCKOPCHHOE TPSIMOJIMHEWHOE JBIKeHWe. ['paduku
3aBUCUMOCTH  KOOpJAMHAT, CKOPOCTH, YCKOPEHHs, IyTH W IEpPEeMELICHUs
MaTepuaJIbHON TOUYKH OT BpEMEHU
2.14 CBoOoiHOE TIafieHue. YCKOPEHHE CBOOOHOTO MaCHUs
2.1.5 KpuBonuHenHoe nBHKEeHHE. PaBHOMEpHOE ABMKEHUE MAarepUajJbHOM TOYKH IIO
OKPY)KHOCTH. YIVIOBas CKOpOCTb, JIMHEHHas ckopocTh. Ilepuox u wacrtora.
L[eHTpOCTPEMUTENBHOE YCKOPEHHE
2.1.6 TexHnueckue yCTpoHCTBa: CIIMIOMETP, IBHIKEHUE CHAPSOB, LIENIHBIE U PEMEHHBIC
repe1ayn
2.1.7 [Ipaktuueckue paboTsl. M3mepeHne MrHoBeHHOM ckopocTH. MccnenoBanue
COOTHOULICHUS MEXIY IYTAMH, IPONUJECHHBIMU TEJIOM 3a IIOCIIEIOBATEIIbHBIC PABHBIC
[IPOMEKYTKH BPEMEHHU MPU PAaBHOYCKOPEHHOM JBHKEHHM C Ha4aJbHOW CKOPOCTBIO,
paBHON Hymt0. M3yueHune IBM)KEHUS IIApUKa B BI3KOM KUAKOCTU. M3yueHue
JIBIDKEHUS TeJa, OPOLIEHHOT0 TOPU30HTAIBHO
2.2 JMHAMUKA
2.2.1 [Ipunnun orHocutenbHocTH [anmwies. Ilepseiit 3akoH Hprorona. MuepuuanbHbie
CUCTEMBI OTCUYETA
2.2.2 Macca tena. Cuna. [IpuHumn cynepno3uuuu cuil
223 Bropoii 3akoH HproTOHa 11 MarepuaJbHOM TOYKM B HMHEPLHUAIBHOW CHCTEME
orcuéra (MCO). Tperuii 3akoH
HproToHa 151 MaTepuaIbHbIX TOUEK
3aKoH BceMUpHOro TsaroreHus. Cuna TsokecTd. [lepBas kocMudeckas CKOpOCTb.
2.2.4 Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
2.2.6 Cuna Ttpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIBXKEHHUS M CUJIa TPEHUS TIOKOS.
Koa¢ppunment tperus. Cuiia COpOTUBICHHS TPU JBHXKEHUH Tella B KUAKOCTH WU
rase
2.2.7 [TocTynarensHOE U BpalaTeabHOE ABHXKEHHE a0COIOTHO TBEPAOTO Tela
2.2.8 MOMEHT CHJIBI OTHOCUTEIBbHO OCH BpaimieHus. [lmedo cuibl. YcnoBus paBHOBECHS
tBEépaoro teaa B UCO
2.29 TexHuyeckne ycTpolcTBa: NOJIIMITHUKH, JBHKEHUE UCKYCCTBEHHBIX CITyTHUKOB
2.2.10 [IpakTueckue padotel. M3yuenue nBukeHUs: Opycka 1Mo HaKJIOHHOM IJIOCKOCTH IO/

IeiicTBUEM HECKOJbKuX cwi. HMcciemoBaHue 3aBHCHUMOCTH —CHII YIpyrocTu,




BO3HUKAIOIIUX B Ie(OpMHUpPYyEeMOil Py>KUHE U PE3NHOBOM 00pasIle, OT BEIUYUHBI UX
nedopmanuu. VccnenoBanue yciaoBHi paBHOBECHsI TBEPAOTO Teja, UMEIOIIETO OCh
BpaIeHUs

23 3AKOHbBI COXPAHEHI A B MEXAHUKE
2.3.1 HMiynbc MarepuaibHOM TOUKH, CUCTEMBI MaTepualbHbIX ToueK. MMmynbe cuibl u
U3MEHEHHE UMITYJIbCa Tella
2.3.2 3akoH coxpaHeHus ummnyiabsca B MCO. PeakTuBHOE IBU)KEHUE
233 Pabora cuiibl
234 MoOIIHOCTb CUJIBI
2.3.5 Kunernueckas sHeprusi MareprajibHON TOUKHU. TeopeMa 0 KWHETUYECKOM SHEPTUU
2.3.6 [TorennmansHast sHeprus. [loTeHnmanbHass SHEPrHst YHpyro aeGpOopMHUPOBAHHON
npykuHbl. [loTeHnnanpHas SHeprust Tesna BOIM3HM TOBEPXHOCTH 3eMIIH
[ToreHnuanbHbIe U HEMOTEHLUAIBHBIE CHJIBL.
2.3.7 CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON SHEPrUH CUCTEMBI TeEll.
3aKOH COXpaHEHUs] MEXaHMYECKOI 3HEepTrun
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS
2.3.9 TexHuuecKkre YCTpPOWCTBA: [JBUKEHHE paKeT, BOJOMET, KOMEp, HPYKUHHBII
UCTOJIET
2.3.10 [Ipaktuueckue paboThl. M3yueHue CBA3M CKOPOCTEH TeNn MpU HEYNPYroM yaape.
VccnenoBanue cBsi3u paboThI CUJIbI C N3MEHEHUEM MEXaHUYEeCKOM SHepruu Teia
3 MOJIEKVIISIPHA S ®U3UKA 1 TEPMO/IMHAMUKA
3.1 OCHOBbI MOJIEKVJIAAPHO-KMHETUYECKOUN TEOPUN
3.1.1 OCHOBHBIE  TIOJIOKEHMSI MOJIEKYISIPHO-KMHETUYECKOM Teopuu. bpoyHOBCKoe
nswxenue. Juddysus. Xapakrep ABUKEHHUs U B3aUMOJICHCTBUS YaCTHIL BEIIECTBA
3.1.2 Mogenu CTpoeHHUs Tra3oB, JKUIAKOCTEH U TBEPABIX Ted U OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX MOJIeJeit
3.1.3 Macca monekyn. KonnuectBo BeniectBa. [loctosiHHas ABoraapo
3.1.4 TemtoBoe pasBHoBecue. Temmeparypa u e€ wusMmepenue. lllkama Temmeparyp
Ileascus
3.1.5 Mopens uzaeanpHOro raza. OCHOBHOE YypaBHEHHE MOJEKYISIPHO-KHHETHYECKON
TEOpUU UICATILHOTO ra3a
3.1.6 AOcCoIOTHas TeMIeparypa Kak Mepa cpelHeil KMHETHYeCKOW SHEpPTruu TEIIOBOIO
JB>KeHUd Jactull rasa. [lIkana temmneparyp KenbBuna
3.1.7 Ypasuenue Kitaneiipona - Menneneesa. 3akoH JlanpToHa
3.1.8 T'a30BbIe 3aKkoHBI. M30mporecchl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BEIlleCTBA: U30TepMa, U30X0pa, n300apa
3.1.9 TexHHuecKue ycTpoiicTBa: TepMOMETp, bapoMeTp
3.1.10 [IpakTuueckue paboTsl. M3mepeHue Maccel BO3AyXa B KJIACCHOM KOMHATe.
3aBUCUMOCTHU MEXy TApaMETPAMU COCTOSTHUS Pa3peKEHHOI0 ra3a
3.2 OCHOBBI TEPMOJNUHAMUWKIA
3.2.1 TepmoauHamuueckas cucTeMa. BHYTpeHHSsT DHEprus TEPMOAMHAMMYECKOU
CUCTEMBI U cTIOCOObI €€ N3MEHEHHUS
322 KonmuecTBo TemnoTsl u paboTa. BHyTpeHHss1 SHEprusi 0JJHOATOMHOTO HJ€aTbHOTO
rasa
3.23 Bunel teronepenaun: TEMIONPOBOAHOCTD, KOHBEKIMS, U3ydeHHE. TennoéMKoCTh
Tena. YaenbHas TEIJIOEMKOCTh BellecTBa. Pacu€r KkomuyecTBa TEIUIOTHI IPHU
TeIionepesaye
324 [lepBblil 3aKOH TepMOIWHAMUKHU. [[prMeHeHre nepBOro 3ako0Ha TEPMOJUHAMUKHU K

u3omnpoteccam. ['padudeckas uaTepnpeTanus padoThl ra3a
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TeruioBele MamuHbl. [IpuHIMIBL AEHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBanus
SHEPIuH B TEIIOBBIX MammurHax. Koaddumuent nonesnoro nerictus (nanee - KITI)
terioBord ManHel. [ukin Kapao u ero KITJ{

3.2.6 Brtopoii 3akoH TepMonuHaMuKU. HeoOparuMocTh mpomeccoB B mpupoze. TerioBbie
JIBUTATEIIN. DKOJIOTHYECKHE IPOOIEMbl TEIIOOHEPTETUKH
3.2.7 TexHuueckre yCTpOMCTBA: JBHUTaTelb BHYTPEHHETO CropaHusi, OBITOBOM
XOJIOIUIIbHUK, KOHIULIMOHED
3.2.8 [IpakTrueckue padotel. MisMepenue yaenbHON TeIII0EMKOCTH
33 AI'PETATHBIE COCTOSHUM A BEILECBA. ®A30BbBIE [IEPEXO/IbI
3.3.1 [TapooOpa3oBanue W KoHJeHcalus. VcrapeHue W KUIeHWe. YelbHas TerioTa
napooOpa3oBaHMsl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS
332 AOCOIOTHAS U OTHOCHTEIIbHASI BIIAKHOCTh BO3/lyXa. HachlmeHHbIN n1ap
Teépnoe Teno. Kpucrannuueckue u amop(Hbie Tena.
333 AHUM30TPONUS CBOMCTB KPUCTAJIOB.
Kunkne kpucraisl. CoBpeMEHHbIE MaTepUaibl
3.3.4 [1naBieHue U KpucTauIM3alus. YaenpHas Temiora miasiaeHus. Cyoaumanus
3.3.5 YpaBHEHHE TEILIOBOTO OajaHca
3.3.6 TexHUuecKue yCTpOICTBAa: TMIPOMETP M IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHU
MONy4YeHUs COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE HaHOMAaTepUajoB, H
HAHOTEXHOJIOTHH
3.3.7 [TpakTrueckue paboThl. M3MepeHne BIa)KHOCTH BO3yXa
4 DJIEKTPOAMHAMUMKA
4.1 SJIEKTPOCTATUKA
4.1.1 DnexTpu3alus Tea. DIeKTpuuecKuil 3apsia. J[Ba BUia 3JEKTPUUECKHUX 3apsiioB
4.1.2 [IpoBOJHUKH, TUAIEKTPUKU U TOJYIPOBOJIHUKU
4.1.3 3aKOH COXpaHEHHUS IEKTPUUECKOTO 3apsia
4.14 B3aumoneiictBue 3apsaoB. 3akoH Kynona
4.1.5 Onektpuueckoe mnone. Hampspk€HHOCTh — anekTpuueckoro mois.  [IpuHnun
cynepno3uuyy. JINHUKM HanpsKEHHOCTH ANEKTPUYECKOTO OIS
4.1.6 Pa6ota cui snexrpocrarnueckoro nosis. [Toreniman. Pa3HocTs noTeHmanos
4.1.7 [IpoBOIHUKM M  JIUANEKTPUKA B IIOCTOSHHOM  DJJIEKTPUYECKOM  IIOJIE.
JlnsnexTpuueckasi IPOHULIAEMOCTb
4.1.8 OnexkTpoéMkocTb. KonzmeHcatop. ONEKTpPOEMKOCTh  IIJIOCKOTO  KOHJEHCATOpa.
JHeprus 3apsKEeHHOTro KOHJeHcaTopa
4.1.9 TexHn4Yeckre yCTPOMCTBA: JIIEKTPOCKON, AIIEKTPOMETDP, JIIEKTPOCTATUYECKAs
3all1Ta, 3a3€MJICHHE IEKTPONPUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP
4.1.10 [Ipaktuueckue padboTel. U3mMepenne 31eKTpo€MKOCTH KOHAEHCaTopa
4.2 [TOCTOSTHHBIM SJIEKTPUUYECKHH TOK. TOKU B PA3JIMUHBIX CPEJIAX

4.2.1 YcnoBHs CyIIECTBOBAHMSI MOCTOSHHOTO AJIEKTPUUYECKOrO TOKa. VICTOYHMKHM TOKA.
Cwta Toka. [locTosiHHBIN TOK

4.2.2 Hanpsioxenue. 3akon OMa 171 ydyacTka 1enu

423 DJIEKTPUYECKOE COMTPOTUBJIEHUE. YACIbHOE COMPOTUBIICHUE BEIIECTBA

4.2.4 [TocnenoBarenbHOE, MapaielIbHOE, CMEINIaHHOE COEIMHEHNUE TPOBOJHUKOB

4.2.5 Pabora snexkTpuueckoro Toka. 3akoH Jlxoyus - Jlenma

4.2.6 MOIIHOCTb NEKTPUYECKOTO TOKA

4.2.7 anekTpoaBrkymas cuwia (ganee - 3/1C) u BHyTpeHHee CONPOTUBICHHE MCTOYHUKA
Toka. 3akoH Oma nans TojJHOM (3aMKHYTOM) anekTpudeckod uenu. Kopotkoe
3aMBIKAaHNE

4.2.8 ONEeKTPOHHAsI MPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCMMOCTb CONPOTHBIICHUS




METAJJIOB OT TemIeparypbl. CBEpXIIPOBOAUMOCTh

4.2.9 DJIEKTPUUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB

4.2.10 [TonynpoBoauuku. CoOCTBEHHAsI U MPUMECHAsT MPOBOAUMOCTD IOJIYIPOBOJAHUKOB.
CBoiicTBa p-n nepexonaa. [1oxynpoBogHUKOBBIE TPHUOOPHI

4.2.11 ONEKTPUUECKMM TOK B  3JEKTPOJIMTAX. JNEKTPOJIUTUYECKAs  JAUCCOLMALUS.
DJIEKTPOJIN3

4.2.12 ONEeKTpUUeCKU TOK B ra3ax. CamMOCTOSITENbHBIM M HECAMOCTOSITENBHBIN pa3psl.
PaznruHble TUIIBI CAMOCTOATENBHOTO paspsaaa. Monnus. Ilnazma

4.2.13 TexHuyeckue yCTpoucTBa: aMIepMeTp, BOJIBTMETP, PEOCTaT, ICTOYHUKH TOKA,
3JIEKTPOHArpeBaTebHbIe IPUOOPHI, AEKTPOOCBETUTENbHBIE IIPUOOPHI, TEPMOMETP
COIPOTHBIICHHSI, BAKYYMHBII THOM, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
OJIYIPOBOJAHUKOBBIM MO/, TaJbBaHUKA

4.2.14 [IpakTrueckue paboThl. M3ydeHre CMEIIaHHOTO COSAMHEHUS PE3UCTOPOB.
N3mepenne OJIC uCTOUHMKAa TOKa UM €ro BHYTPEHHETO CONPOTHUBIICHUS.
HaOnrofieHue 31eKTposnsa

IIpoBepsiemble TpeGOBaHNS K pe3y/IbTaTaM OCBOCHHSI OCHOBHOI

o0pa3oBaresbHOii mporpammbl (11 kiaacc)

Kon
MIPOBEPSIEMOTO
pe3yJsbTara

[TpoBepsiemble mpeAMETHBIE PE3YJIBTAThl OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON
MIPOrpaMMBbI CPEIHETro 00IIero 06pa3oBaHus

11.1

JleMOHCTpHpOBaTh Ha MpUMepax poidb U MecTo (GU3MKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHbl MHpA, B Pa3BUTUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B IPAKTUYECKOM JEATECIBHOCTU JIIOAEH, LEIOCTHOCTh U E€AUHCTBO
(bu3nyeckoil KApTUHBI MUPA

11.2

YUYUTHIBaTh T'paHULlbl TIPUMCHCHUSA HU3YUCHHBIX (I)I/I3I/IIICCKI/IX MOI[CJ'ICfIZ TOYCUHBIN
BHGKTpI/I‘-IGCKI/Iﬁ 3apsan, sacpHad MOACJIb aTOMa, HYKJIOHHAsA MOACJIb aTOMHOI'O AApa Ipr
PCHICHUU (I)I/I3I/I‘-ICCKI/IX 3aaa4

11.3

PacriozHaBarh ¢u3nyeckue sBiaeHUs (Mporecchl) U OOBSICHIATh UX Ha OCHOBE 3aKOHOB
HIIEKTPOIMHAMMKY M KBAaHTOBOW (DM3MKH: 3JIEKTpUYECKas MPOBOAUMOCTb, TEIUIOBOE,
CBETOBOE, XMMHYECKOE, MAarHUTHOE JEeHCTBUS TOKa, B3aMMOJEWCTBHE MarHUTOB,
JIEKTPOMArHUTHAsE MHAYKLUSA, JEMCTBHE MArHUTHOTO IOJI HAa MPOBOAHHUK C TOKOM U
NBUOKYIIUICS 3apsall, 3JEKTPOMAarHWTHbIE KOJNEOAHWS W BOJIHBI, MNPSIMOJIMHEHHOE
pacrpocTpaHEeHUE CBETa, OTpaKeHHe, NperomiieHue, nHTepdepeHuns, audpakuus u
MoJIIpU3alusl CBeTa, Jucrepcusi cBera, (poroanekTpuueckuil 3pdext (porodddexr),
CBETOBOE JIaBJICHUE, BO3HMKHOBEHHE JIMHEWYAaToro CIEKTpa aroMa BOJIOPOJa,
€CTECTBEHHAas! U HCKYCCTBEHHas paJiMOAKTUBHO CTh

11.4

OnuceiBaTh  M3yYEHHbIE CBOMCTBAa  BeLIECTBA  (DJIEKTPUYECKHUE, MArHUTHBIE,
ONITHUYECKHE, AIEKTPUIECCKYIO MPOBOIUMOCTh PA3JIMUYHBIXCPEN) W DJIEKTPOMArHUTHBIC
SIBIIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BETUUMHBL: dJCKTPUUECKUNA 3apsil, CHlia
TOKa, DJEKTPUUYECKOE HAINpPSDKEHUE, OJICKTPUYECKOE COMPOTUBIEHUE, PA3HOCTH
norennuanos, J/IC, pabora Toka, MHIYKIUS MAarHUTHOTO TOJs, cuia AMIepa, cuia
Jlopenria, MTHAYKTUBHOCTh KaTYIIKHU, YHEPTUS DICKTPUYCCKOTO U MAarHUTHOTO TIOJIEH,
MeproJ W YacToTa KoieOaHWil B KoleOaTelnbHOM KOHTYpE, 3apsij W CHla TOKa B
MPOIIECCE TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX KoyieOaHwii, (hOKYCHOE pPACCTOSHUE H




OINTUYECKasl CUJIAa JIMH3BI; MIPU ONHCAHUU NPABWIBHO TPAKTOBATh (PM3MUECKUN CMBICI
WCIONb3YeMbIX BEIMYMH, HMX OO0O03HAUeHMs M €IUHMIbI; YKa3blBaTb (OPMYIIbI,
CBSI3BIBAIOIIHE JAHHYIO (PH3UUECKYIO BEITMUUHY C IPYTUMHU BeITUYUHAMHU

11.5

OnuceiBaTh M3yYEHHbIE KBAHTOBBIC SIBICHUS U IPOLIECCHI, HCHONB3Yd (PU3NUYECKUE
BEJIMYMHBI: CKOPOCTH JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETa,
SHEPTrUsl U UMITYNIbC (POTOHA, IEPHO MOTypacaaa, SHEPIHsl CBSI3U aTOMHBIX SEp; MPU
OMHMCAHUU TPABUIBHO TPAKTOBATH (PU3UUYCCKUN CMBICI HCIIOJIB3YEMbIX BEIUYHH, MX
0003HAuUEHUS U €IMHUILIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JTaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTUMHU BETMYMHAMU, BEIYUCIATH 3HAYCHNUE (DU3HMUECKON BETUIHHBI

11.6

AHann3upoBarh (U3NYECKHE IPOLECCHl U SIBICHUS, UCIONIb3Yd (HU3NYECKHE 3aKOHBI U
npuHIUNBL: 3ak0OH OMa, 3aKOHBI MOCJIE0BAaTEIbHOTO U MApalIeIbHOTO COCTUHEHHUS
[IPOBOJAHMKOB, 3aKoH JIxkoyns - JleHna, 3aKOH 3JIEKTPOMArHUTHOM MHIYKLIMH, 3aKOH
MPSIMOJIMHEMHOTO PAaCHpOCTPAHEHHUS CBETa, 3aKOHBl OTPAXKECHUS CBETA, 3aKOHBI
[IPEJOMIJICHUS] CBETa, ypaBHEHME ODWHIITEHHa Ui GoTodddeKTa, 3aKOH COXpPaHEHUs
SPHEpPI'UH, 3aKOH COXPAHEHHMS HMMITYIIbCA, 3aKOH COXPAaHEHHs 3JIEKTPHUECKOTrO 3apsija,
3aKOH COXpPaHEHHMs] MacCOBOTO 4YHCINA, MOCTynarsl bopa, 3akoH paJuoakTUBHOTO
pacraga; TpH  OTOM  pasiMyarb CIIOBECHYIO  (OpPMYIHMpPOBKY 3aKoHa, €ro
MareMaTu4yecKoe BhIPaXKEHUE U YCI0BHs (TpaHULIbl, 00JIACTH) IPUMEHUMOCTH

11.7

Ornpenensaty HaMpaBlIeHUE BEKTOPAa MHAYKIIMH MarHUTHOTO TOJISI IIPOBOIHUKA C TOKOM,
cwiibl Amrniepa u cuisl JlopeHia

11.8

Crpouth U OIHKCHIBaTH H300pa)KEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKajoM, TOHKOH
JINH30H1

11.9

BrImoHsaTh SKCIICPUMCHTLI 110 HCCIICIOBAHUIO (1)I/I3I/II-IGCKI/IX SIBJICHUU U mpoucccoB €
WCIIOJIb30BAHMUEM MPSIMbIX M KOCBEHHBIX HM3MEPEHUH; TPU 3TOM (HOPMYIHPOBATH
mpoOiieMy (3a/lady) W TUIOTE3y y4eOHOro JKCIEPUMEHTAa, COOMpaTh YCTAaHOBKY H3
MPEJIOKCHHOTO 000PYIOBaHUS, IIPOBOJIUTH ONBIT M (HOPMYIIMPOBATH BBIBOJIBI

11.10

Ocy1ecTBIATh MPSIMbIE U KOCBEHHbBIE M3MEpPEHHs (U3NYECKHX BEIHYUH, HPU STOM
BbIOMPATh ONTHUMANbHBIA CIOCO0 M3MEpPEHHMs M HCIOJIb30BaThb H3BECTHBIE METOAbI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUN

11.11

VccnenoBarh 3aBUCHUMOCTH  (U3MYECKUX BEIMYMH C MHCIOJIb30BAHUEM MPSIMBIX
W3MEpPEHU; TpU 53TOM KOHCTPYHUpPOBaTb YCTAHOBKY, (UKCUPOBaTb pPE3YJIbTaThl
MOJIy4eHHOM 3aBUCUMOCTH (PU3NYECKHX BEJIMYMH B BHUJE TAaOMUIl U IpadHUKOB, AejaTh
BBIBOJIBI T10 PE3YJIbTaTaM UCCIIEIOBAHUS

11.12

CoOmofate mpaBuiia 6€30MAaCHOTO TpyJa NMpU NPOBEIECHUHM HCCIEAOBAHMM B pamKax
y4eOHOro SKCIEPUMEHTA, y4eOHO-UCCIIEN0BATENbCKON U MPOEKTHON IESITEIbHOCTH C
MCIIOJIb30BAaHMEM U3MEPUTENIBHBIX YCTPOUCTB M Ja00paTOpHOro 000pyI0BaHUS

11.13

Pemare pacuéTHbple 3a7addl C SBHO 3a/JaHHON (PU3MUYECKOM MOENbI0, HCIONb3Ys
¢u3nyeckre 3aKOHbl M MPUHLUIBI; Ha OCHOBE aHalW3a YCJIOBHS 3aJadd BbIOMpPAThH
($u3NYECKyI0 MOJEINb, BBLACHATh (PU3MUECKHE BETUYMHBI U (OPMYIbI, HEOOXOAUMBIE
Ul €€ pEeUICHMs, NPOBOAUTH pPACUETHI M OLEHUBATh PEaJbHOCTb IOJIYYEHHOI'O
3HAYEeHUsI (PU3NUECKOI BETMUMHBI

11.14

Pemath kaueCTBEHHBIE 3a/1a4M: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPEUUBYIO LIETIOUKY
pacCy)XKJIeHUH ¢ OMopoil Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W (HU3UYECKHE
SIBIICHUSI

11.15

Vcnonp30BaTh NpU  pelIeHWH Y4eOHBIX 3a7ad COBpEMEHHble HH(OpPMalMOHHbIE
TEXHOJIOTUM U1 IIOMCKAa, CTPYKTYPUPOBAaHHUs, WHTEPIPETALUMM U IPEACTaBICHUSA
y4eOHOM M HAy4HO-TIOMYJISpHOW HH(OpPMaLMK, TOJYyYEHHOW U3  Pa3IUYHbIX
VMCTOYHUKOB; KPUTUYECKH aHAIU3UPOBATh MOJTydaeMyro HH(OpMaIHIo

11.16

OOBSICHATH MMPUHIUITBI JeHCTBUSA Malll1H, HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB;

pas3iinydarb yCJIOBHA UX 0e30MacHOT0 UCIOJIHL30BaHUS B HOBCe)IHeBHOﬁ KU3HU




11.17

[IpuBomuTH mNpUMEpPHl BKIAJa POCCHICKMX M 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKH, B OOBSICHEHUE MIPOLIECCOB OKPYXKAIOIEro MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTUHI

11.18

lcrionp30BaTh TEOpETHYECKHE 3HAHUS MO (HU3MKE B IOBCEIHEBHOM KHM3HU JUIs
obecriedeHusi 0e30MacHOCTH MpHU OOpalleHUH C TOpudOpaMH U TEXHUYECKUMH
YCTpOMCTBAaMH, JJIsl COXPAaHEHHUS 3/0pOBbS W COONIOACHUS HOPM SKOJIOTHYECKOTO
[MOBEJICHUS B OKPYKAIOILIEH cpeie

11.19

PaGorath B rpymme C BBIIOJHEHUEM Pa3IMYHBIX COLHUAIBHBIX POJeH, MIaHHUPOBATh
paboTy Tpymmbl, panMOHAIBHO pAaclpenesisiTh OOSM3aHHOCTH M IUIAHUPOBAaTh
NesITeNIbHOCTh B HECTAaHAAPTHBIX CUTYallUsX, aJeKBaTHO OLEHUBATh BKJIAJ KaXKIOTO M3
YYaCTHUKOB I'PYIIIBI B PELICHUE PACCMATPUBAEMON TPOOIEMBI

IIpoBepsiemble 31eMeHThI conep:xanus (11 kiaacc)

Kon Kon IIpoBepsieMble 2IEMEHTBI COEPKAHUA
paszena | MpoBepsieMOro
AJIEMEHTA
4 SJIEKTPOAMHAMUKA
4.3 MAT'HUTHOE I1OJIE. DJIEKTPOMAT'HUTHA S MHAYKIOWA
4.3.1  [TlocrossHHbIE MAarHUTHI. B3anMoeiicTBHUE MOCTOSIHHBIX MAarHUTOB
4.3.2  |MaruutHoe noine. Bekrop MarautHoM wuHAykuuu. [Ipunuoun cynepnozuuuu. JluHum
MAarHUTHOM HMHAYKIMU. KapThHa JWMHHUI MAarHUTHOM HWHAYKIMU TIOJISI TOCTOSHHBIX
MarHuTOB
4.3.3  |MarHuTHO€ 1OJie MPOBOAHMKA € TOKOM. KapTuHa nMHMHA TOJS JAJUHHOTO IPSIMOIO
[IPOBOJAHMKA M 3aMKHYTOT'O KOJIBLIEBOTO IMPOBOJHMKA, KAaTyIIKU ¢ TOkoM. OmbIT Opcrena.
B3anMoneiicTBuE IPOBOJHUKOB C TOKOM
434 |Cuna Amnepa, €€ MOIyJIb U HaIlpaBJICHUE
43.5 |Cuna Jlopenma, e€ MOIyabp U HampapieHue. JIBWKeHWE 3apspDKeHHOW 4YacTHIBI B
OAHOPOJIHOM MarHUTHOM noje. Pabota cunsl Jlopenna
4.3.6  |SIBneHue MeKTPOMarHUTHON MHAYKLIUU
4.3.7  |[lloTOK BEKTOpa MAarHUTHOM MHAYKLIUU
4.3.8  [DIC unaykuuu. 3aKkOH NEKTPOMAarHUTHON MHAYKIuU Dapazest
439 |BuxpeBoe »nsnektpuueckoe none. OJIC UMHAYKUMH B TNPOBOJHUKE, JBUKYLIEMCS
[TOCTYNATEJIbHO B OZIHOPOJHOM MarHUTHOM I10JI€
4.3.10 [IpaBuio Jlenna
4.3.11 MupyktuBHOCTB. SBneHue camonHaykunu. 3/1C caMonHIyKIuu
4.3.12 [DHeprusi MarHUTHOTO MOJISl KaTYIIKH C TOKOM
4.3.13  |D5eKTpOMarHMTHOE 10JI€E
4.3.14 |TexHuyeckue YCTPOMCTBA: MOCTOSHHBIE MAarHWUTHI, IEKTPOMArHUTHI, SJIEKTPOJIBUraTEeb,
YCKOPHUTEIH 2JIEMEHTAPHBIX YaCTUL, MHIYKIIMOHHAS NIE€Yb
4.3.15 |[IpakTrueckue paboTel. V3yueHHe MarHUTHOTO MMOJS KaTyIIKU ¢ TOKoM. MccriemoBaHue
NeCTBUSL TMOCTOSHHOTO MarHuTa Ha paMKy ¢ TokoM. MccienoBaHue —SIBICHUS
DJIEKTPOMAarHUTHOM MHIYKLIUU
5 KOJIEFAHU A 1 BOJIHBI
5.1 MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEFAHUA
5.1.1 KomnebarensHas cucreMa. CBOOOIHBIE KOJI€OaHMS.
["apmonnyeckue konedanus. [lepuon, yacrora, amrianTyaa u ¢asa kojaeOaHuit
5.1.2  [[Ipy’uHHBII MassTHUK. MaTeMaTH4eCKUi MassTHUK




5.1.3  |YpaBHeHHe TrapMOHHMYECKHX KojeOaHui. KuHemartndeckoe W IUHAMHYECKOE OIHMCAHHE
KOJICOATEIBHOTO IBHXKEHUS
5.1.4  [TlpeBpaieHue SHEPruu MPU TapMOHUYECKUX KojeOaHusx. CBsI3b aMIUIUTYIbI KOJICOAHMIA
MCXOJTHOM BEJIMYMHBI C aMIUTUTYAaMH KoJieOaHHH €€ CKOPOCTH U YCKOPEHUs
5.1.5  [KonebGarenpHbld KOHTYp. CBOOOIHBIC AIEKTPOMArHUTHBIC KOJeOaHUS B HUACAUTHLHOM
KOJIeOATEIbHOM KOHTYpe. AHAJOTUS MEXKIYy MEXaHMYECKUMU U 3JIEeKTPOMarHUTHBIMU
koseOoanusiMu. Popmyna ToMmcoHa
5.1.6  [3aKOH COXpaHEHUs PHEPTHH B HJCATHHOM KOJIe0aTeIbHOM KOHTYpE
5.1.7 |BelHYXIEHHbIE  MeXaHWYecKkue  koyieOaHus. Pe3onHanc.  Pe3oHaHcHas — KpuBas.
BbIHY)XK/ICHHBIE JJIEKTPOMAarHUTHBIE KOJIeOaHMsI.
5.1.8  |[Tlepemennslii TOk. CHHYCOUIAJIbHBIN IEPEMEHHBIN TOK.
5.1.9  MowmHOCTh NEPEMEHHOIO TOKA. AMIUIUTYIHOE W JEHCTBYIOLIEE 3HAYEHHWE CHUJIbI TOKAa U
HAIPSKEHUS
5.1.10  Tpancdopmarop. IlpousBoacTBo, mepenada W TOTPEOJICHHUE DICKTPUUYCCKONH IHEPTHH.
OJKOJIOTUYECKHE PUCKH TpPU  TMPOU3BOJICTBE dJIeKTpuueckoil sHepruu. Kymbrypa
MCII0JIb30BaHUS DJIEKTPOIHEPTUH B IOBCEAHEBHON KU3HU
5.1.11 [Texuuueckue ycTpoiicTBa: ceicMorpad, 31eKTpUUECKUIi 3BOHOK, JIMHUU dJIEKTpoIepead
5.1.12  [[IpaxTtuueckue pabotsl. MccnenoBanue 3aBUCUMOCTH MEPHOAA MaJIbIX KOJIeOaHMI Tpy3a Ha
HUTU OT JUIMHBI HUTH U Macchl rpys3a. MccrnenoBaHue mepeMEHHOrO TOKa B LEMU U3
[10CJIEZIOBATEIILHO COEAMHEHHBIX KOH/IEHCATOPa, KaTYIIKU U pe3UCcTopa
5.2 MEXAHUWUYECKUE U DJIEKTPOMATHUTHBIE BOJIHbI
5.2.1Mexanudeckue BOJHBI, YCIOBHs pacnpocTpanenus. [lepuoa. CkopocTh pacpocTpaHeHHUs
1 1yiMHA BOJIHBL. [lonepeyunble U Ipo/10JIbHbIE BOJIHbI
5.2.2Untepdepentius u nudpakiys MEXaHUIECKUX BOJIH
5.2.33Byk. CropocTh 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa
5.2.4{OneKTpOMarHuTHbIE BOJIHBL. YCIOBHS H3IIy4€HHUS DJCKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BeKTopoB E, B 1 1 B 2IeKTPOMarHUTHOM BOJIHE B BAKyyMe
5.2.5 CBoiicTBa 3JI€KTPOMATHUTHBIX BOJIH:
OTpakeHue, NpeIoMIICHHE, O pU3alys, Tudpaxus,
unTepdepenimsa. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH
5.2.6|IIkana >ME€KTPOMArHUTHBIX BOJIH. [IpMMeHEeHue 3MEeKTpOMarHUTHBIX BOJH B TEXHHUKE U
OBITY
5.2.7{IIpuHIMIBI PAANOCBI3U U TeNeBUACHUA. Pagnonokanus. DIE€KTPOMArHUTHOE 3arpsi3HEHHE
OKPYKAIOLIEH CPeJIbl
5.2.8{Texnnueckre yCTpOMCTBA: MY3bIKaJIbHbIE MHCTPYMEHTHI, YJIBTPa3ByKOBas JMArHOCTHUKA B
TEXHHMKE U MEAMIIMHE, pajap, paIuoNpuéMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-neun
53 OIITHUKA
5.3.1|[IpsimonuHelHOE pacpoCTpaHEHNE CBETa B OTHOPOIHOM cpene. JIyu cBeta
5.3.2|0Otpakenne cBera. 3akoHbl OTpakeHUs cBeTa. llocTpoeHue M300pakeHMH B IIOCKOM
3epKaje
5.3.3[[Ipenomnenue cBeTa. 3aKOHBI TMpENOMIIEHUS cBeTa. AOCONIOTHBIA  IOKa3aTenb
[IpEeTOMJIICHUS
5.3.4|[TonmHOE BHyTpeHHEE oTpakeHHe. [IpenenbHbIN yroil MOJIHOrO BHYTPEHHETO OTPaXKEHMSI
5.3.5|ducnepcus ceera. CloxHBII cocTaB 6enoro cBeta. LIBeT
5.3.6/Cobuparomiue U pacceuBaronue JMH3bl. ToHkas muH3a. DOKyCcHOE paccTosHHE H
ONnTHYecKas cuja TOHKOM JswmH3bL. [locTpoenme wu300pakeHHI B coOMparomuX U
paccenBaronMX JHH3aX. DopMysa TOHKOW JIMH3bI. YBEJIMYEHUE, JaBAEMOE JIMH30M
5.3.7|{lIpenensl MPUMEHUMOCTH T€OMETPUUYECKOM ONTUKHU
5.3.8|UnTepdepennus cBera. KorepeHTHbIE NCTOYHUKHU. YCIOBHUS HAOMIOACHUS MAKCUMYMOB H




MUHUMYMOB B HWHTEPPEPEHIIMOHHON KapTHHE OT JABYX CHH(]A3HBIX KOTEPEHTHBIX
MICTOYHUKOB

5.3.9 |Qudpakmus cBera. [QudpakinuonHas pemérka. YcaoBue HAOMIONEHUS TJIABHBIX
MaKCUMYMOB IIPU MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY
5.3.10  [[lonspuzauus cBeTa
53.11 [Texuuueckue yCTpPOMCTBAa: OYKM, Jiynma, QoToammapar, HIpPOCKIMOHHBIA ammapar,
MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAs perI€TKa, MOJIIPOUT
5.3.12  |lIpaktuueckue paboThl. M3mMepeHue mokaszarens mpeinomicHus. VcciaemoBaHue CBONCTB
n300paxxeHuii B TMH3ax. Habmonenue aucnepcuu cBera
6 JIEMEHTHI CITELHIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTU
6.1 [[paHULIBI IPUMEHUMOCTHU KJIaCCUUECKO MexaHuKu. [locTynarsl Teoprr OTHOCUTENBHOCTH:
MHBAapUAHTHOCTh MOIYJISA CKOPOCTM CBeTa B BaKyyMme, MNPHUHLUUI OTHOCHUTEIBHOCTH
OWHIITENHHA
6.2 |OTHOCUTEIBHOCTb OTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU U COKPAIICHHUE AJIMHBI
6.3 |[DHeprusi 1 UMIYJIbC CBOOOTHON YaCTHIIBI
6.4 (CBsi3b Macchl C PHEPrHEeH U UMITYIILCOM CBOOOIHOM YaCTHUIbl. DHEPTUS MOKOs CBOOOTHOM
YACTHIIBI
7 KBAHTOBAS ®M3UKA
7.1 SJIEMEHTBI KBAHTOBOM OIITUKHU
7.1.1|®@oronsl. @opmyna [lnanka cBsizu sHepruu GOTOHA C €ro 4acTOTON. DHEpPrus U UMMIYIbC
dboroHa
7.1.2|0OtkpeiTre U uccnenoBanue porodddexra. Onbitel A.I. Ctonerosa. 3akonsl poTodrdhdexra
7.1.3|YpaBaenne DitamreitHa st porodadderra. "Kpacnas rpanuna” porodrpdexra
7.1.4\1aBnenne cBera. OnbiTel I1.H. JIeGencena
7.1.5Xumnueckoe neiicTBUE CBETA
7.1.6[Texaudeckue yCTporCTBa: POTOIIEMEHT, (DOTONATIHK, COIHEUHAST Oarapesi, CBETOINOT
7.2 CTPOEHHME ATOMA
7.2.1Monens aroma Tomcona. OmnwiTel Pesepdopna mo wucCieOBaHUIO CTPOEHHUS aroMma.
[[1aneTrapHas MOjieTb aTOMa
7.2.2[Toctynarsl bopa. M3nydyenue u nomomnieHne (OTOHOB IpPH NEPEXO/E aroMa C OJHOTO
YPOBHS SHEpPIruu Ha Jpyroi. Bunel cnekTpoB. CeKTp ypoBHEH SHEpruu aroMa BoAOpoa
7.2.3BonHoBble cBoiicTBa yacTull. Bomubel ne bpoins. KopmyckynsipHO-BOJTHOBON yaau3M.
Jlndpakius 371eKTPOHOB HA KpUCTaJIax
7.2.4|CioHTaHHOE U BBIHY)KJICHHOE M3JIydeHHEe. YCTPOMCTBO U NPUHIUI padoThI Ja3epa
7.2.5[TexHuueckre YCTPOMCTBA: CHEKTPaJbHBIM aHanu3 (CIEKTPOCKOIN), Ja3ep, KBaHTOBBIN
KOMIIBIOTEP
7.2.6|[IpakTdeckue padbotel. Habnronenne nuHedyaroro cnekrpa
7.3 ATOMHOE AJ1PO
7.3.1MeTozb! HAOMIOAEHUS U PETUCTPALIMK AIEMEHTAPHBIX YACTHI]
7.3.2|0O1kpeiTHe  paavoakTMBHOCTH. OmnbiTel  Pesepdopra 1o  ompeneneHUI0  cocTaBa
paavoakTuBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-, ramma-uziaydeHus. BuusHue
aJIM0AKTUBHOCTH HA KUBBIC OPTaHU3MBI
7.3.3|OTKpBITHE TPOTOHA U HeWTpoHA. HykionHas Mmozens spa [eizenOepra - iBanenko. 3apsi
spa. MaccoBoe uncio saapa. M3oTomnst
7.3.4|Anbda-pacniay. DIEKTPOHHBIM W MO3UTPOHHBIN Oera-pacnaa. ['amma-uznydenue. 3akoH
paZ0aKTUBHOTO pacmaja
7.3.5[93Heprus cBsi3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT Macchl sipa
7.3.6 51 nepubie peakuuu. J{esieHre U CUHTE3 Saep
7.3.7\SInepusiit  peaktop. Tepmosimepubiii cuHTe3. IlpoOneMbl W MEpClEeKTHBBI  sIEPHOM




PHEPreTHKU. DKOJIOTMYECKHUE aClIEKThI SIEPHON YHEPTETUKH

7.3.8

9J'ICM€HTapHBIe qaCTHUIIbI. OTKpI)ITI/Ie IO3UTPOHA. (DYHI[aMeHTaJIBHBIe B3aHMOHeﬁCTBHH

7.3.9

TexHuyeckue yCTpPOWCTBA: JO3UMETP, Kamepa BuiubcoHa, SACpHBIA PEAKTOp, aTOMHas
O6omOba

7.3.10 [[IpakTuueckue pabotsl. MccnenoBanue TpekoB yacTuil (110 roTOBBIM (hoTorpadusim)
8 OJIEMEHTBI ACTPOOU3NKIN

8.1 |Bup 3Bé3nHoro Heba. Co3Be3us, SpKUe 3BE3/bI, INIAHETHI, UX BUIUMOE JBUKECHHE

8.2 |Conneunass cucrema. Ilnanersl 3emHOW rpynmnbl. IlmaHeTBI-TUTaHTBI M MX CIYTHUKH,
KapJIMKOBbI€ I1aHeThl. Masble Tena CONHEeYHON CUCTEMBI

8.3 |Comnnruie, porochepa u armochepa. CoaHeuHasT aKTUBHOCTH

8.4 |HUcrounuk sueprun CoJiHIIa U 3BE3]T

8.5 [3BE3mbl, UX OCHOBHBIE XAPAKTEPUCTUKHU: MACCA, CBETUMOCTb, PAIUYC, TEMIEPATypa, UX
B3aUMOCBA3b. Jluarpamma '"CHeKTpalbHBIM KJjacCc - CBETHUMOCTH'. 3BE3ABI TJIABHOU
[IOCJIENOBATEILHOCTH. 3aBUCHUMOCTL ''Macca - CBETUMOCTB" JUIsT 3BE3X IVIaBHOU
[10CJIEI0BATEILHOCTHI

8.6 Buyrpennee crpoeHue 3BE31. COBpEMEHHbIE MPEACTABICHUS O IPOUCXOKICHUH W
pBosronK ConHua U 3BE31. DTanbl KU3HU 3BE3]

8.7 Muneunsiii [lyts - Hama T'anaktuka. CnupanbHas cTpykrypa ['amakTtuku, pacrpezneneHue
3BE3n, raza u nouiM. llonokenne u nasmxenue Comnnuma B l'amaktuke. Ilimockas u
chepuueckas MoacucTeMsbl [ aJakTHKH

8.8 [Tumbl ranaktuk. Paguoranaktuku u kBazapbl. YEpHBIC TBIPHI B SAPAX TAITAKTHK

8.9 |Bcenennas. Pacmupenue Bceenennoii. 3akon Xa60ma. Pasberanue ramaktuk. Bozpact u
pamuyc Bcenennoi, Tteopusi bonbmioro B3psiBa. Mogens "ropsiuern Bcenennoit".
PenukToBOE M3MyUeHHE

8.10 Macmtabnass crpykrypa Bcenennoit. Meraranaktuka. Hepeménnubie mpoOiaemsl

ACTPOHOMHH

[IpoBepsiembie Ha EI'D no gusuke TpeOoBaHMs K pe3yibTaTaM OCBOEHUS OCHOBHOM

O6p830B3TCJ'ILHOfI IMporpaMmbl CPpEAHETO O6H_Iel"0 06pa3013aH1/1;1

Kon [TpoBepsiemble TpeOOBaHMS K IPEIMETHBIM PE3yJbTaTaM OCBOEHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMbI CPETHETO 00IIEeT0 00pa3oBaHUS
TpeOOBaHUS
1 CdopMupoBaHHOCT, yYMEHUH pAacro3HaBaThb (PU3NYECKUE SBICHUS (IPOLECCHI) U
OOBSACHATh UX Ha OCHOBE M3YYEHHBIX 3aKOHOB
2 Bnagenue ocHoBomonararomMMu  (GU3NYECKUMU TOHATUSMU U BEJIUYMHAMHU,
XapaKTEepU3YIOUIMMHU (U3NYECKHE TPOIIECCHI
3 CpopMUpPOBaHHOCT, yYMEHHH TPHUMEHSATH 3aKOHBI KJIACCHUYECKON MEXaHHKH,
MOJIEKYIISIPHON (PU3MKH U TEPMOAMHAMMKH, EKTPOIMHAMMKH, KBAaHTOBOW (DM3HKU
UIs  aHanu3a M OOBSICHEHMs SIBICHUN MHMKPOMHpA, MaKpoOMHpa M Meramupa,
pa3nuyarh ycinoBHs (TpaHUIBl, 00JACTH) NPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB,
MOHUMATh BCEOOIIMH XapakTep (yHJaMEHTaJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
WCTOJNb30BAaHUsI YAaCTHBIX 3aKOHOB; AHAJIM3UPOBATh  (PU3MUYECKHE TPOILECCHI,
MCIIOJIb3YS. OCHOBHBIE MOJ0KEHHUSI, 3aKOHBI M 3aKOHOMEPHOCTH
4 ChopMUpPOBAaHHOCTh YMEHMS pa3ivyarh YCIOBHS TNPUMEHHMOCTH  MOJesei
(bU3MYECKUX Tell U MPOIECCOB (SIBJICHUI)
5 ChopMUpOBaHHOCTh YMEHUS pelllaTh Pacu€THBIC 33/1a4d C SIBHO 33JaHHON U HESIBHO




3aJaHHON (PU3UYECKOW MOJENbI0: Ha OCHOBAaHMHM aHalN3a YCJIOBUS BHIOMpATh
¢dbusznueckue Moaenu, OTBEYarolnue TPeOOBaHHAM 3aJa4d, MPUMEHATH (HOPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTU M nocTrynarbl (busznueckux Teonuit mow MCIOJIb30BaHUU
MaTeMaTU4YEeCKUX METOAOB PELIEHUs 3aJa4, MPOBOIUTH pPACYETHI HA OCHOBAHUU
UMEIOLIUXCS JaHHbIX, AHAJIM3UPOBaTh peE3ylIbTaTbl U KOPPEKTHPOBATH METOBI
penieHus ¢ y4€TOM MOITYYEHHBIX Pe3yJIbTaToB

Pemrath KauecTBEHHbIC 3aayd, TpPEOyIOIIME TPUMEHEHHUs 3HAHUN W3 Pa3HBIX
pa3fenoB MIKOJIBHOTO Kypca (U3MKH, a TaKKe WHTErpalud 3HAHUM U3 ApPYrux
[IPEIMETOB €CTECTBEHHOHAYYHOIO0 IMKJIA: BBICTPAMBATh JIOTUYECKYIO IIETNOYKY
paccyXJIeHUi C OMOpoi Ha M3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHE
SIBJICHUSI

Bnagenue OCHOBHBIMM METOJaMH HAay4YHOTO IO3HAHHUA, HCIONb3YEMbIMU B (pU3HKE:
[IPOBOIUTh TPSMBIE W KOCBCHHBIC H3MEPEHUs (U3MUSCKUX BEIWYUH, BBIOWpAs
ONTHUMAJbHBIA CIOCO0 H3MEpPEHUsT W HCIONB3YySl H3BECTHBIE METOJbl OLEHKU
[OTPEIIHOCTEH W3MEPEHH, TPOBOIUTH HCCIICIOBAHUE 3aBUCUMOCTEH (DHU3HUECKHX
BEJIMUYMH C HCIOJIb30BAHUEM TMPSIMBIX HU3MEPEHUU, OOBSICHATH MOTyYCHHBIC
pE3yIbTaThI, UCIIONB3YsT (U3NYCCKUE TCOPHUH, 3aKOHBI M MMOHSATHS, U JIeJaTh BBIBOIBL;
coOofaTh MpaBuia OE30MacHOro Tpyda MpH MPOBEACHUM HCCIEAOBAaHUN B paMKax
y4eOHOTO  OKCIEPUMEHTAa U y4eOHO-HCCIIOBATENbCKOW  JICATEIIBHOCTH  C
WCIONB30BaHUEM IUGPOBBIX H3MEPUTEIBHBIX YCTPOMCTB M 1a00paTOPHOTO
o0opynoBaHus

ChopMUPOBAaHHOCTh YMEHHUI aHATU3UPOBATh M OI[CHUBAThH MOCIEACTBHS OBITOBOW H
HpOH3BOI[CTBeHHOfI HOCATCIIBHOCTHU YCJIOBCKaA, CB$I3aHHOI>'I C (1)I/I3I/I‘~I€CKI/IMI/I
poIeccaMu, C TO3MIUA  JKOJOTHYECKOH O€30IMacHOCTH; MPEACTABICHHN O
palroHaILHOM  MPHPOJOIOIL30BAHUN, a TakKe pPasyMHOM  HCIOJIb30BaHUH
JMOCTHXKCHUI HAayKH M TEXHOJOTHH Ui JajbHEHIIEr0 pPa3BUTHS YEIOBEYECKOTO
oO1ecTBa

OmnazieHne pa3auyHbIMU criocodamMu paboTel ¢  HHpopManuel (PU3NIECKOro
COZIEpP)KaHUsI C HCIOJIB30BAHUEM COBPEMEHHBIX WH(POPMALMOHHBIX TEXHOJIOTHH;
pa3BUTHE YMEHUN KPUTUYECKOIO AHAIW3a M OLEHKU JIOCTOBEPHOCTH IOIydaeMOu
nHGpopMauu
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ChopmMupoBaHHOCT, YMEHUN MNPUMEHSATH OCHOBOIOJATAIOIINE ACTPOHOMHUYECKUE
MOHSATHSA, TEOPUU M 3aKOHBI ISl aHAIu3a U OOBACHEHHS (PU3NYECKHUX TPOIECCOB,
MPOUCXOMANIMX Ha 3BE37aX, B 3BE3AHBIX CHUCTEMAaX, B MEKTAIAKTUYECKON Cpene;
IBIKEHHST HEOECHBIX TeN, DBOJIIOIMHY 3BE3] 1 BeemeHHon

[lepedens 3eMeHTOB conepxkanus, nposepsieMbix Ha EI'D o ¢usuke

Konx |Kox anmemenra IIpoBepsiemMblii 2IEMEHT COAEPHKAHUS
pasnena
/TeMBI
1 MEXAHHUKA
1.1 KMHEMATUKA
1.1.1 Mexanndeckoe JaBIDKeHME. OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBIDKECHUS.
Cucrema oTcuéra




MarepuaiibHasi TOUKa.
E€ pannyc-Bekrop:

Fle)=(x{e). o). =(e),

TpaeKTopus,
HepeMeIieHHe:

Ar=r()-(4)=R-n=(Ax, Ay, Az)

MyTh.
CrioxeHue nepeMenieHuin:

Ary =Ar,+An

1.1.3 CKopocCTh MarepHallbHON TOUKHU:
i M=
CrnoxeHue ckopocreil: .
Bbluucnenne  mepeMenieHMs M IyTH  MarepuajbHOM  TOYKUM  IIpU
MPSIMOJTMHEHOM JIBHDKEHHUH BJIOJIb OCH X 110 TpaduKy 3aBUCUMOCTH V x(t)
1.1.4 . =
a=— =v=(a. a.a)
. At |, o
CKOpPEHUE MaTepHalIbHOM TOUKH: - ,
- Av, Y
- - ! !
A0 -(s)-a=(»)
Ar—0 , aHaJ‘IOI‘I/I‘IHOE'P e =h
1.1.5 PaBHOMEpPHOE NPSMOJIMHENHOE JBUKCHHE:
X(t)=x 0tV oxt
vx(t]=1.|h=nur;t
1.1.6 PaBHOyCKOpEHHOE MPSMOJIMHENHOE ABM)KEHUE:

2
dt)=xg bt o

\% x(t):V Ox+a xt
& = const

vy V1, =225~ x)




wtwy
= -t

5=

[Ipu nBUKEHUU B OTHOM HAIPABIICHUHU IIYTh

1.1.7 CBoOomHOE TmMajeHHE. YCKOPEHHE CBOOOIHOTO
naneHus. [[Bikenue tena, OpoIIeHHOTO MO YIIIOM
alpha x ropusoHTy:
x{(2)=xp+ vt =29+ vpoosa- £
2 2
He)=yp+wut+ HT = yo+psine-1— £
"x(‘)=‘hx=‘hﬂm
v(2)=vp, + g,£ =vpsina— gt
£=0
£,= —g=const
1.1.8 KpuBonnHeiiHoe  nBwkeHue. JIBUJKEHHME  MAaTe€pHaNbHOM  TOYKM IO
OKPY>KHOCTH.
YIoBast ¥ JIMHEWHAsi CKOPOCTh TOYKM: v= @R. [Tpu paBHOMEPHOM JABUKEHUU
2x
W= T =2nv
TOYKHU 110 OKPY>KHOCTHU
vV
ae= g TR
LleHTpoCcTpEMUTENBHOE  YCKOPEHUE  TOUKH: . Ionnoe
YCKOPEHHE MaTepualbHON TOUKU
1.1.9 Teépaoe teno. [locTynarenbHOE U BpalaTeIbHOE TBM)KEHHUE TBEPOTO TEJa
1.2 JJMHAMUKA
1.2.1 Nuepunaneueie cuctemsl orcuéra. [lepsbiit 3akoH HeroToHa.
[TpuHumn otHOcuTENbHOCTH [annmnes
1.2.2 m
P=7
Macca Tena. IInoTHOCTE BemecTna:
1.2.3 ol . —F4+F+
Cuna. [IpuHiun cynepnosunuu CI/IJ'IZFm ARt
1.2.4 Bropoii 3akoH HproTona: nns marepuansHoi Toukn B HMCO F =ma,
Ap=F ﬁthHF =const
1.2.5 Tpetnii 3akoH HbproToHa Ay MaTepuaibHBIX TOYEK:
Fpy=—Fy
1.2.6 3aKOH BCEMUPHOIO TATOTEHUS: CHJIBI MPUTSHKEHUS MEXIY TOYEUHBIMHU

F—g™
g

MacCaMU PAaBHbI

Cujia TSKECTH. HGHTp TSHKECTH TeJia. 3aBUCUMOCTD CHJIBI TSDKECTH OT BBICOTBI




h Haa MOBCPXHOCTHIO INIAHCTHI painyCOM Ro:

GMm

(Ro+)’

1.2.7

Cuna ynpyroctu. 3akoH ['yka: F x=-kx

1.2.8

Cuita Tpenusi. Cyxoe TpeHue.
Cuna TpeHus ckonbxeHus: F p= BN,

Cwuia tpenus mokost: Fp =RBN.
Koaddunment tpenus

1.2.9

P =
JlaBieHue: S

1.3

CTATHUKA

1.3.1

MoMeHT CHIbI OTHOCUTEIBHO OCH BpalICHUA:

IM[=F1, e | - mredo cumer

OTHOCHUTEJIBHO OCH, IpoXoAsiiel uepe3 Touky O neprneHIuKyIsIpHO PUCYHKY

1.3.2

Lentp macc Tena. LieHTp Macc cMCTEMBI MaTEpUAIbHBIX TOUEK:
_mn tmyrt

mytmt
. B ongHOpogHOM m0JIE TSKECTH (
TEeJa COBMAIACT C €0 MIEHTPOM TSHKECTH

Tse _
£ =const )I_ICHTp Macc

1.3.3

) F+F+_=0
Venous paBHOBecHs TBEporo Tena B UCO: v 71772

1.3.4

3axou Ilackans

1.3.5

JlaBnenue B xxunkoctH, nokosimieiics B UCO: p=p o+ Pgh

1.3.6

3akoH Apxumena: Fpm="F, Esrreca
eciu Teso U XUIKOCTh MoKosATCs B UCO, TO F Apx=pgV suirecn
YciroBue I1aBaHUs TEI

1.4

3AKOHbI COXPAHEHHMA B MEXAHUKE

1.4.1

Vmnysnbe MarepuanbHoi Touku: £ ~ MV

1.4.2

Nmmynse cucremsl tem: ¥ — A Tt
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3aKOH U3MEHEHUS U COXpaHCHUS NMITYIIbCA:
B UUCO ﬁi:b{ﬁ +E+—] =E—_&I+FI—_QI+—=U-

5 HCOﬁF:A{E +E!-I-_] =0, ecam Fy___ +F, .+ =0

PeakTtuBHOE ABMKEHHE

1.4.4

PaboTa crjIbl Ha MAJIOM TIEPEMEIICHHH
A=|F| - Lﬂr| -cosa=F_-A




1.4.5

MOIITHOCTE CUJIBI:

€CJIU 32 BpeMs At paboTa CUITbI I3MEHSETCS Ha AA
TO MOIITHOCTH CHJIBI
Ad
P=—| =F-v-cosa
At A0

1.4.6

P ps

E="0 =7
2m
Kunetnueckas OHEpPIus MaTepPIaJIBHOPI TOYKH:
3aKOH M3MEHEHUS KUHETHYECKOMI OHEPTUU CHUCTEMBI MaTepI/IaJ'II)HBIX TOYCK: B

UCO AE =A 1+A 2+...

1.4.7

HOTCHHI/I&HBH&H SHEPIus:

IUIST HOTeHIUaNbHBIX CHIT A 12=E 1 noreny-E 2 noreny=- AE TOTeHI .
[ToTenumanpHas YHEPTUsL MAaTEPUATBHON TOUKU B
OHOPOJIHOM I0JI€ TSKECTH: E norenn=mgh .

h!
Faonem™ "3

[ToreHnmanpHas SHEPTUS YIIPYTO AHOPMUPOBAHHOTO TEJIA:

1.4.8

3aKOH M3MEHEHHS U COXPaHEHHS] MEXaHUIECKOW YHEPTUU:
E vex=F xuntE MOTEHI»

B 1CO Jﬂ'E mex=A seex HEIOTEHI]. CUIl5
B ICO ﬂ'E Mex:(), eCIU A peex HETOTEHI. cun=0

1.5

MEXAHNYECKUE KOJIEBAHMS 11 BOJIHBI

1.5.1

[lapMoHMuecKue KoeOaHWs MarepuaibHON TOukW. AmiumTyna U ¢asa
kosneOanuii. Kunemarnueckoe onucanue:

X(t)=Asin( @t+ P ),
wlexi
a‘[t]=[v1]: =— 1x[t)=>a1+ @ x=0

[TOJIOKEHHUS
J/lnHamMuyeckoe onucaHue:

, [AC X - CMCIICHUC U3 PABHOBCCHA.

ma x=-kx, rie k=m @ 2. Dto 3HaumT, urto F x=-kx.
DHepreTudeckoe ONHMCAHUE (3aKOH COXPAHEHHMS MEXaHMYEeCKOW JHEpIHu):
2 2 2 2
mv_ k™ Vs kA
2 2 2 2

CBsi3b  aMIUIMTYAbl KOJEOAHWNW CMEIIeHHMs] MaTepuaJbHOM TOYKH C
AMILIUTYIaMU

Koje0aHu eé CKOPOCTH u YCKOPEHHUS:

Ve = @A, q,w=m2A




1.5.2

[lepuon 1 yactora KoueOaHUI: .

[leprion MasbIXx CBOOOIHBIX KOJNEOAHMH MaTeMaTHYeCKOTO MasTHUKA:
1/1

T=2=|/ —

E

[lepron cBOOOIHBIX KOJIEOAHUH MPYKUHHOTO MasiTHUKA!

m

T=2= &

1.5.3

Brinyxaennslie konebanus. Pesonanc. PesonancHas kpusas

1.5.4

HonepeqHLIe MU IIPOAOJIBHBIC BOJIHBI. CKOpOCTI) paciIpoCTpaHCHUA W JJIMHAa

v
A=vl=—

BOJTHBI: v

WNuTtepdepentius u qudpakiys BOJIH

1.5.5

3ByK. CKOpOCTh 3ByKa

MOJIEKVJIAIPHAS ®U3NKA. TEPMOJNHAMUKA

2.1

MOJIEKVYJISIPHA S ®U3UKA

2.1.1

Mogenu  cTpoeHusl ra3oB, OKHAKOCTeH u  TBEpABIX Ted. Ilycts
TEpMOJMHAMUYECKAs cCUCTeMa (TeJI0) COCTOUT U3 N OJIMHAKOBBIX

MOJICKYIL. Torpma xonmuyecTBO BelleCcTBA

rne N a - gucio ABOrajpo, m - Macca CHUCTeMbI (Tena), M- MoJsipHas Macca
BEIIECTBA

2.1.2

TemnoBoe ABMKSHHE aTOMOB U MOJICKYJ BEIICCTBA

2.1.3

B3anmoelicTBIE YaCTHI] BEIIECTBA

2.14

Jnddy3us. bBpoyHoBckoe 1BHKEHNE

2.1.5

Monens nneanbHoro rasa B MKT

2.1.6

CBsi3b MEXly TaBJICHUEM U CPEIHEN KHHETUUECKOU sHeprueit
MIOCTYNATEIbHOTO TEIIOBOTO IBUKEHHS MOJIEKYI HAEAIBHOTO ra3a
— 2
1 2 2 my o} 2
pP=mpnv = _n- =_—n-g
3 3 2 3
(ocHoBHOe ypaBHeHne MKT):

":
, TJIe M o - Macca OJJHOM MOJIEKYJIbI,
- KOHIIEHTPAIUsI MOJIEKYIT

NI

2.1.7

AobcomoTHas Temneparypa: T=1°+ 273 K

2.1.8

CBsi3p  Temmeparypbl rasa CcO CpelHEH KHHETHYECKOHM DJHepruen
MOCTYIATEIbHOIO TEIUIOBOTO IBUKEHHUS €r0 MOJIEKYII:

2
_ L 2
Enocr 2 _EH

2.1.9

YpaBuenue p=nkT

2.1.10

Monenb IeaIbHOTO Ta3a B TEPMOAMHAMUKE:




Ypaeuneane Menpeneesa - Knaneiipona
Bripaxenwe pis BHYTPEHHEH SHEPIHE

YpaBuenue Menneneesa - Knanelipona (nmpuMeHUMbIe (HOPMBI 3aITUCH):

RT
pV= %H=vH=NkT, p= "T

BelpaxkeHue Ui BHYTPEHHEW OHEPrUM OJHOATOMHOIO HJCAIBbHOIO TIas3a
(mpuMeHuMBIE (POPMBI 3aITHCH):

3 3 3 m 3
U= vRT= 3 Nk =3 P RT=veT= 3 pV

2.1.11

3aKOH [[aJ'IBTOHa JJIA 1aBJICHUSA CMECHU PAa3pPCIKCHHBIX I'a30B:
p=pitp2t...

2.1.12

I/I3onpoueccm B Pa3pCKCHHOM ra3c¢ € MOCTOSAHHBIM YHCIIOM MOJICKYII N (C
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA 1‘):

msotepma (T=const); P¥ =const
nzoxopa (V=const): ,

n3obapa (p=const):
I'papuueckoe mpencrasienue uzomnpoieccoB Ha pV-, pT- u VT-nuarpammax.
O0ObeqMHEHHBII ra30BbIi 3aKOH:

PV _
=

JJIs1 ITIOCTOAHHOI'O KOJIMYECTBA BEHOICCTBA V

const

2.1.13

HaCBIH_[eHHHe U  HCHACBIIICHHBIC IIApHI. KauecTBeHHass 3aBHCHMOCTH
[IJIOTHOCTU W  AABJCHHA HACBIIICHHOr0 I1apa OT TEMIICPpAaTyphl, UX
HE3aBUCUMOCTh OT 00bEMa HACBIIICHHOI'O I1apa

2.1.14

BrnaxnocTs Bo3ayxa.
Pagal T) Peagal T')

p= =
OTHOCHTEIbHAS BIIAXKHOCTD: P"’-‘""(T] P_,___,_(T]

2.1.15

M3MmeHeHne arperar’bix COCTOSIHUM BeIIIECTBA: HCIIAapCHHUEC W KOHACHCALUA,
KUIICHUEC ) KUAKOCTH

2.1.16

M3MmeHeHne arperarHbix COCTOSIHUU BEIIECTBA: ILIaBJICHUE U KpHUCTAJIU3allA

2.1.17

[IpeobpaszoBanne sHEprUM B (ha30BBIX NEPEXOax

2.2

TEPMOAMHAMUKA

2.2.1

TeryioBoe paBHOBECHE U TeMIIeparypa

22.2

BHyTpeHHsIs sHEprus

223

Termonepenaya kak cnoco0 W3MEHEHWS] BHYTPEHHEH dSHepruu 0e3
coBepiieHus paboThl. KOHBEKIHsI, TEIIONPOBOTHOCTh, U3ITy4YEeHUE

224

KosmyecTBO TEILUIOTHL.

ViienbHas TeImnoéMKoCTh BemecTsa ¢: Q=cm AT
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VYnenbHas TersoTa napoodpaszoBanus L: Q=Lm.

ViienbHas TemnoTa miasneHns A Q= Am.
VrenpHas TEIIOTa CropaHMs TommBa q: Q=gm

2.2.6

DeMeHTapHas paboTa B TepMoanHaMuke: A=p AV,
Brruucnenue pabotsl o rpaduky
rnpouecca Ha pV-auarpamme

2.2.7

[lepBblii 3aKOH TEPMOIMHAMUKU
Q 12= AU 124A 1o=(U2-U )+A 1.
Anuabara:

Q=0=4;,=U,—U,=—-AlU},

2.2.8

Bropoii 3akoH TepmoguHaMuku. HeoOparumpie mporecchl

229

[Ipuniune! gerctBus TeroBbix MamuH. KT/

R S I
Oy Cuy [

2.2.10

MaxkcumanbHoe 3Hadenue KI1/I. [uxn KapHo:

max = = T—T_T =1- L

HATR HATR

2.2.11

YpaBHenue terioBoro 6ananca: Q 1+Q »+Q 3+...=0

JJIEKTPOAMHAMUKA

3.1

DJIEKTPMYECKOE TIOJIE

3.1.1

OnekTpu3aiusi Teal W e€ MPOSBIEHUSA. OJNEeKTpuueckuid 3apsia. JBa Buma
3apsiia.  ODJIEMEHTApHBIA  DIEKTPUYECKUM  3apsi. 3aKOH  COXpaHEHUs
DIIEKTPUYECKOTO 3apsia

Bsaumoneiicreue 3apanos. Toueunsie 3apsiabl. 3akoH Kynona: B oqHOpogHOM
BEIIECTBE C JUDIEKTPUUECKON MPOHUIIAEMOCTBIO epsilon

_Jallel_ 1 falel

F =
et Inzgg rt

3.1.3

SHGKTpI/IquKOC nojie. Ero aelictBue Ha QJICKTPUYICCKUC 3apsaabl

3.14

F-_F
Gapobmai

Hanpsk€HHOCTD AEKTPUYECKOTO MO

3 9
E=k P
[Tone ToueuHoro 3apsia: ,

onHOpoaHOE moje; £ =const

KapTuHbl IMHAN HAPSKEHHOCTHU ITUX ITOJIEH




HOTCHHI/IaHBHOCTB QJICKTPOCTATHYCCKOTO ITOJIA.
PazHocTh IIOTCHIUMAJIOB U HAIIPSXKCHUC!

A 1=q( P - P2)=-q Ae=qU.

IloTennuanbHas OHCPIuUA 3apaa B SJICKTPOCTATUYCCKOM I10JIC:

W=q .
A=- AW
W
o=
[ToTeHIMAamN IEKTPOCTATHYECKOTO OIS q

CBsi3b HaNPsHKEHHOCTH TIOJISI M PA3HOCTH MOTEHIMAIOB I OJHOPOIHOTO
anekrpoctarnyeckoro nonsi: U=Ed

3.1.6 [IpuHIMI Cynepno3uu NEKTPUYECKUX MTOJIEH:

E=E+E+_ o= +o;+_
3.1.7 [IpOBOJHUKHN B JJEKTPOCTATHUECKOM IIOJIE. YCIIOBHE DPABHOBECHUS 3apsOB:

I
fo =

BHYTPH ITPOBOJTHHKA , BHYTPH 1 Ha TIOBEPXHOCTH IPoBoiHiKa P Const
3.1.8 JuanekTpuku B ANEKTPOCTATUIECKOM noJe. JusnekTpuueckas

IPOHMIIAEMOCTh BellleCTBAE
3.1.9 c- 4

KonzieHcarop. D1eKTpOEMKOCTh KOHIEHCATOPA: v

i ad
C= — =G,

JIEeKTPOEMKOCTB TUIOCKOTO KOHJIEHCATOPA:
3.1.10  [MapamienpHO€ COENNHEHNE KOHAEHCATOPOB:

g=qtqut  U=U=__ C.~Ct+G+

[TocnenoBarenbHOE COETMHEHNE KOHACHCATOPOB:

1 1 1
Cooe 1 G
111
3 w_dU_CU_ ¢
£ 2 2 2C
DHeprus 3apsHKEHHOTO KOH/IGHCaTopa:
3.2 3AKOHBI [IOCTOSAHHOI'O TOKA
3.2.1 Ag
=2

Cuia Toka: A1—=0  TTocrosHubIi TOK: I=const

J{nst mocrostHHOTO TOKA q=It
322 Yci10BUS CyIIECTBOBAHUS MIEKTPUUYECKOTO TOKA.




Hanpsxenne U n JJIC E

U
I= 2
323 3akoH Oma JiJ1s1 yyacTKa Ieu:
324 DIEKTPUUECKOE COIIPOTUBIIEHHUE. 3aBUCUMOCTb CONPOTHUBIIEHUS OJHOPOJHOTO
MPOBOJIHUKA OT €ro JJUHBI U CEYCHHs. YIEIbHOE COMPOTUBIICHHE BEILECTBA.
1
R=p—
Ps
3.2.5 B 4 .
Ucrounuku Toka. IIC ucToyHmKka ToKa: 9
BHyTpeHHee conpoTUBIEHUE HCTOYHUKA TOKA
3.2.6 3akon Oma Jj1st TTOJIHOM (3aMKHYTOM) anekTpuueckor nenu: E=IR+Ir, oTkyna
_E
Rir
3.2.7 [lapaynenbHoe COeMHEHNE TPOBOIHUKOB!
1 1 1
I:I.]_'I'II'I'ﬂl '[ul.'..]_:'t.-.;'..z:ﬁl —_— =+ —+_
Rq:_ Rl ‘RI
[TocnenoBarenbHOE COETUHEHHIE TPOBOAHUKOB:
U=U+U+ . h=h=_ Ryoe=Ry+ By ¥
3.2.8 PaGora snekrpudeckoro Toka: A=[Ut.
Baxon Jlxoyns - Jlenna: Q=I2Rt.
2
U
O=A=I"Rt=IUt= =t
Ha pesucrope R:
K
3.2.9 AA
P= Ar =17
MOIIHOCTE IEKTPUYECKOTO TOKA! Az —0
2
u
P=PR= = =1
TernnoBas MOIHOCTB, BBIJENAEMAs HA PE3UCTOPE:
Pr= “Ar =ET
MoIIHOCTh HCTOYHHMKA TOKA! Ar—0
3.2.10  |(CBoOOIHBIE HOCHUTENN AIEKTPUUECKUX 3apsA70B B MPOBOAHUKAX. MeXaHU3MbI
MPOBOJIMMOCTH TBEPIBIX METAIJIOB, PAaCTBOPOB W PACILIaBOB AJIEKTPOJIUTOB,
ra3os. [lonynpoBogauku. I10gynpoOBOAHUKOBBIN 1O
33 MAIT'HUTHOE I10OJIE
3.3.1 MexaHn4ecKkoe B3aWMMOJIEUCTBME MAarHuToB. MarnutHoe mone. Bektop

MarHuTHOM WHAYKIMHU. [IpyMHIMO Cynepno3sMuuyd MarHUTHBIX — IOJEH:
B=B+B+__

JIvHMM MHAYKIMY MarHATHOrO nojs. KapTuHa MMHUN MHAYKIIMM MarHUTHOTO
M0JIs1 TOJIOCOBOTO M MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB
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OnbiT DOpcrena. MarHuTHoe Moj€ MPOBOJHUKA C TOKOM. KapTtuna nuHMM
WHAYKIIMY MAarHUTHOTO TOJISI JJIMHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOTO MTPOBOJIHUKA, KaTYIIIKH C TOKOM

3.33 Cwita AMriepa, €€ HanpaBJICHUE U BEJTMYUHA!
F A=IBl sin &, rie @ yroi MeIy HanpaBJIeHHUEM NPOBOJAHHUKA U BEKTOPOM
3.3.4 Cuna Jlopenua, e€ HanpaBieHue U BenuunHa: F jip=|q| ¥Bsin @,
rie @ yron MeXay BEKTopaMu ¥ u B JIBr>KeHUE 3apsKEHHOM 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM I10JIe
34 OJIEKTPOMATHUTHASA MHAYKIMA
34.1 [IoTOK BEKTOpa MarHUTHON UHAYKIIMH:
O=B ,S=BScos®
34.2 SBnenue aekrpoMarauTHON MHAYKIMU. DJC nHAyKIuu
343 3aKoH 31eKTpoMarHuTHON nHaykuuu dapanes:
Ad
= —_—— = —qu
E Ar Ar — 0 !
344 OJIC vuHAYKIMK B MPSIMOM MPOBOAHHUKE IITUHOU I,
JIBHOKYILEMCS CO CKOPOCTBIO ¥
["' J-I] B OJJHOPOJTHOM MarHUTHOM IoJie B:
|E i|=Blvcos @rme @- yron _ME3KIly BEKTOPOM Bu _HOPMAJTBIO n K TUIOCKOCTH, B
KOTOPO#i JIXKAT BEKTOPbI I ¥ ecun ! J-E V1B , 70 |E i|=Blv
3.4.5 [IpaBuiio Jlenna
3.4.6 ; o
NHAYKTUBHOCTB: 1 , i O=L1I.
A
B e
Camounaykuus. JIC caMOMHIYKIUH: Ar—0
3.4.7 LI
)
OHEeprusi MArHUTHOTO MOJIsE KaTYIIKU C TOKOM:
3.5 JJIEKTPOMAT'HUTHBIE KOJIEFAHUA 11 BOJIHBI
3.5.1 KonebarenpHblii KOHTYp. CBOOOAHBIE DIEKTPOMAarHUTHBIE KOJNEOaHUS B

NACaJIbHOM KoJIeOaTeIbHOM KOHTYpC:

{e(t]=uﬁl[ﬂt+!u]
1(2)=¢ =0gnutos( @t +9g) =Izcos wi+e)

2n
m: —_— =
— 2] ILC Tr yic
dopmyna TomcoHa: == , OTKyZa

CBsi3b aMIUIMTYABl 3apsiia KOHJAEHcaTopa C aMIUIUTYJOM CHUJIbl TOKa MpHU




CBO6OI[HLIX SJICKTPOMATrHUTHBIX KoJICOaHUSAX B nacaJbHOM KOJIeOaTeIbHOM

G —
KOHTYpE: @

352

3aKOH COXpAaHEHHS PHEPTUU B HJICATBHOM KoJe0aTeIbHOM KOHTYpE:

cv® P CU,.. LI

2 T2 2 2

=const

353

BbIHY)XIeHHBIE 2JIeKTpOMarHUTHbIE KojeOanus. Pezonanc

3.54

[Tepemennsblii Tok. [Ipou3BoncTBO, Mepenada M MOTPEOICHUE AIIEKTPUUECKON
PHEPTrUu

3.5.5

CBoiicTBa 53JEKTPOMArHUTHBIX BOJH. B3auMmHas opueHTalus BEKTOPOB B

3IIeKTPOMATHUTHOIT BosHE B Bakyyme: & LB L€

3.5.6

[[Ixana >7€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE >JEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

3.6

OIITHUKA

3.6.1

[IpsiMmonuHEIHOE pacnpOoCTpaHEHWE CBETa B OJHOPOAHOW cpeze. TouedHsii
nCTOYHMK. JIyd cBeTa

3.6.2

3akoHbI OTpaXkeHus cpera, 4=p

3.6.3

[TocTpoenue n300pakeHu B IIIOCKOM 3e€pKajie

3.6.4

3aKOHBI [TPEIOMJICHUS CBETA.

ITpenomienue cBeTa: n 1sin @=n»sin B.
AOCOJIIOTHBIN 1OKa3aTeNb MPEeIOMIICHUS:

Pabe™

OTHOCHUTENBHBIN NTOKA3aTeb IPEIOMIICHUS:
Xon my4eit B Ipu3Me.

COOTHOIIEHHE YacTOT MW COOTHOUIEHME JUIMH BOJH TIpU  IEpexone
MOHOXPOMAaTHYECKOIO CBETA Yepe3 IPAHULLY pa3fiesa ABYX ONTHUYECKUX CPELl:

W=W. mA;=mi,

3.6.5

[lonmHOE  BHYTpEHHEE  OTpaKEHUE.
[IpenenpHblii  yroa MOJHOTO BHYTPEHHETO
OTPaKCHHUSL:

1 _m




3.6.6

Coanaroume " pacCCUBAarOIINC JIMH3bI. Tonkas nmuH3a. q)OKy'CHOC pPacCTOAHUC

1 ONITHYECKAs CHJIa TOHKOM JIMH3EI:

3.6.7

Dopmyna TOHKOU JIMH3BIL:

1 1
+—==
f F

o Ly

VBenudeHue, 1aBacMo¢e JTHH30M:

ol

H d

1
D<0=F= D <0

B cnyuae paccenBaromei JIMH3bI:

_k_|A
I"—H— 7 =<1

3.6.8

Xox Jlyda, IMPOLIEALIETO JIMH3Y IIOX IPOMU3BOJBHBIM YITIOM K €€ IVIaBHOM
ontudeckoir ocu. IlocTpoeHne n300pakeHU TOYKHM M OTpe3Ka MPSMOW B
COOMPAIOIIMX M PACCEUBAIOIIUX JIMH3aX M UX CUCTEMax

3.6.9

@doroanmnapar Kak ONTHYECKU puodop. [71a3 kak onTuyeckas cucrema

3.6.10

Wntepdepennus cBera. KorepeHTHble HCTOUHUKHU. YCIOBHS HaOMIOAECHUS
MaKCUMyMOB M MHHHMYMOB B WHTEP(QEPEHIIMOHHOW KapTHHE OT JBYX

CHUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB!
A
A=2m—
2 m=0, +1, +2 +3, __

A
A=(2m+1)=
MHHHMYME - 2 m=0, £1, £2, #3,

MAaKCHUMYMBI -

3.6.11

Judpaxus ceera. Judpakinmnonnas pemérka. YcioBue HaOIIOIEHUS TIIaBHBIX
MakCUMyMOB IIpM HOPMaJbHOM IIaJ€HUM MOHOXPOMAaTHYECKOTO CBETa C

JUTHHOM BOIHBI AHa peméTKy ¢ nepuogom d:

dsingu=mh m=0, +1, +2, +3, _

3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3UKA

4.1

KOPITYCKVJISIPHO-BOJIHOBOU AYAJIN3M

4.1.1

l'unore3a M. Ilnanka o kBantax. @opmyna [Inanka: E=hv

4.1.2

®dotonbl. DHEprus GoToHa:

_k_

_ h
P= c !

a |big

Nmrynse gorona:




4.1.3 Dotorddext. OnbiTel A.I. CroneroBa. 3akoHbl poTorddexra
4.14 YpaBuenue DiHmTeHa 115 hoTodrddexTa:
E (boroua:A BleO,Ela+E KHMH mMaxs
he hc
=h’= _= =h’ =
onoma A hacxom =~ Ve Ay
rae 5
e
4.1.5 [laBnenue ceta. [laBieHre cBeTa Ha MOJTHOCTHIO OTPAXKAIOIIYIO TOBEPXHOCTh
Y Ha MOJIHOCTHIO NOMIOIIAIOIIYIO IOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 ItaneTapHas MOAENb aTOMA
422 [Toctynarsl bopa. M3nyuenue u noroieHne (GpoTOHOB MPH MEPEXO/Ie aToMa ¢
OJJHOTO YPOBHS SHEPTUU HA JAPYrOM:
he
Y = . |E,-E,]
423 JluneiuaTble CIEKTPBI.
CriekTp ypOBHEH SHEPruu aromMa BOJOpO/Ia:
-1363B
E=—7—
n ,n=123, ..
4.3 OU3NKA ATOMHOI'O SAJIPA
43.1 Hyxnonnass monens snpa leiizenOepra - MBanenko. 3apsn siagpa. MaccoBoe
qucio sapa. M3oronsl
432 PaI[I/IoaKTI/IBHOCTB
ZX —1- f +4H¢
Anbda-pacna;
bera-pacnaz.
;X e-l- v,
Dnexrponnsiii B-pacnan:
;X ﬂ E'-I-v,
[osutponusiii B-pacnasn:
['amma-n3nydenue
433 ot
Me)=N,2 T
3aKOH paJOAKTUBHOIO pacraja: 0
[
T
[IycTh m - Macca paJu0aKTUBHOTO BEILIECTBA. Tornam{t)_% 2
43.4 S nepublie peakiuu. Jlenenue u CUHTE3 siAEp




