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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeamMeTraMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. UIKoabHBIN Kypc GU3UKN — CHCTEMOOOpa3yIomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne ¢u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbI METOJI MO3HAHUS MPU BBIIOJHEHUN UMHU Y4€OHBIX HCCIEA0BaHUM.

B ocHOBy kypca ¢u3WKu s ypOBHS CpeaHEro oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKH — DOTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [lpu 3TOM N1t pacdy€THBIX 3a/a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU IS CUTyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHU.

JlabopaTopHoe 00OpynOBaHME JII YUYEHHUYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEIUICKTyIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

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

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEIyIoMNUX 3a1ad B

npolecce u3yueHus Kypca GU3MKN Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



npuoOpeTeHNe  CHCTeMBbl  3HaHWMM 00  o0mmx  (QU3WYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHHKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI acTPO(YU3HKHY;

(GopMUpOBaHHE YMEHUH TPUMEHATh TEOPETUYECKUE 3HAaHUSA IS
OOBsiICHEeHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

OCBOEHHUE CIIOCOOOB pEIICHUs PA3IMYHBIX 33Jad C $BHO 3aJaHHOMN
¢u3znyeckoil Monenblo, 3ajay, MOoJpa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;
NOHMMaHHE (U3NYECKUX OCHOB WM MPHHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIAZICHUE METOJaMHU CaMOCTOSTEIbHOIO IUIAHUPOBAHUS U IPOBEICHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

CO3/IaHHE YCIIOBHUH JJIsl pa3BUTHS YMEHUN MPOEKTHO-MCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

COJAEPKXAHUE OBYUYEHUA

10 KJIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI'0 IO3HAHUA

@usnka — Hayka O mpupone. HayuHble METOIBI NO3HAHMS OKPYKAKOLIETO

MUpa.

Ponmp »skcnepumMeHTa W TEOpUM B IIPOLIECCE TIO3HAHUS MOPUPOJIBL.

DKCnepuMeHT B (U3HKE.

MopnenupoBanue (uU3MYeCKUX sIBICHUM W TpoueccoB. HayuHble rumoresbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHulbl NPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B GOPMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M LUQPOBBIE H3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.



Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemenienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOCKIMU HA OCHU CHUCTEMbI KOOpJHHAT.
CnoxeHue nepeMeIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U IEPEMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHenHOe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOW  TOYKM IO
OKPYKHOCTH C ITIOCTOSIHHOM 10 MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTb. [lepron u yactora obpaienus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHn4eckrue YCTpPOWCTBA M TMPAKTUYECKOE IMPUMEHEHHE. CIUJIOMETD,
JIBUKEHHE CHAPAJIOB, LIEMTHBIE U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaICHMUS.

Hanpagnenne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHUS C LIEJBIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NyTAMH, MPONUICHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydyeHne NBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenune nBuKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmmnesd. IlepBwii  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpuniun cynepnosunuu cuil. Bropoit 3akoH HeroToHa
JUI MaTepUAIIbHOM TOYKHU. TpeTuii 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.



3akoH BcemupHoro Ttsarorenus. Cuiia Tspkectd. IlepBag kocMuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Koadduiment tpenus.
Cuiia conpOTUBIICHHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[ToctynaTensHoe U BpaliaTeabHOE ABMKEHNUE aOCOTIOTHO TBEPIOTO TeNa.

MOMEHT cuJIbl OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBug
paBHOBECHS TBEPAOTO TENA.

TexHuyeckne yCTpOWCTBa M MPAKTUUYECKOE IPUMEHEHUE: MOAIIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHeHHE MacC B3aUMOJICICTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CroxeHune CHiL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MObEME U TIAJICHUU.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUSI.

VYcnoBust paBHOBecusl TBEpAOTO Tesa. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuenune nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YOPYTOCTH, BO3ZHUKAIOUIUX B MPYXKUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMarium.

HUccnepoBanne ycinoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpaIllCHUS.

Tema 3. 3akonbl COXpaAHEHUA 8 MEXAHUKE

NmMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HMMITyJIbCa Teja. 3aKOH COXPAaHEHUs HWMITYJIbCA.
PeakTuBHOE IBHKCHHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckass 3Heprusi MarepualbHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU DHEPTUM.

[ToTeHunanbHas DHEPIUsl. [ToTeHunanbHas DHEPIUs YIpPYro
nedhopmupoBaHHOW  mpykwHbL.  [loTeHIManpHas  SHEpPrUs Tela  BOJIU3U
MOBEPXHOCTH 3€MJIH.



[loTeHmmanbHBIE W HENOTSHIIMAIBHBIC  CHJIBL CBsi3b  paboOTHI
HEMOTECHIIMAIBHBIX CUJI C M3MEHEHHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA W MPAKTUUECKOE MPUMEHEHHE: BOIOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCa.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMATBHOW YHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanre CBsI3M pabOThI CHUJIBI ¢ U3MEHEHUEM MEXaHHMYECKON YHEPTUH
TeJla Ha MMPUMEPE PACTHKEHUSI PE3UHOBOTO KTy Ta.

Pazgea 3. MosexkyasipHas pu3uKa 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aUMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, KXHUIKOCTEU H
TBEPJBIX TE U OOBSCHEHHE CBOMCTB BEIIeCTBa HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl Mosnekyll. KonndectBo BemectBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ msmepenue. lllkana temmepartyp
Llenbcus.

Mopnens  upeanpHOoro rasza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM HSHEpPruu TEIUIOBOrO JBM)KEHHMS dactul] rasa. lllkana
temnepatyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mpencTaBiIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Llemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJ OPTaHUYECKUX COCTNHEHUM.

OnpIThl 110 MU PYy3UN )KUAKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUTIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

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

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucremMa. BHYTpeHHSs SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl u pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAs TEMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOIE.

TeroBpie  mammbbl.  [IpUHIUNBL ~ OEWCTBUS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBBIX MaimuHax. Kodp¢uiMeHT moie3Horo
nericTBus TeruioBod MmammHbl. [{ukn KapHo um ero ko3pduuImMeHT MOIe3HOTO
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruu Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYyTHUIKM TOJ JCHMCTBUEM CXXAaTOro BO3JyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHne BHYyTpEHHEW SHEpTUM (TeMIiepaTyphl) Teja Npy Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOWHBI, JBUTATENISI BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopmvie padbomul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus eewyecmea. Pazosvie nepexoovt



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HachlleHHBbI map. YAelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JABJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmMeHHble Marepuaibl. [lmaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa masieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU IOIYYECHHS] COBPEMEHHBIX MAaTEPHUAJIOB, B
TOM YHUCJIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIECHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekrpoauHamMuka

Tema 1. Inexkmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOJHUKH, IOUAJIEKTPUKH M TMOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbll AJNEKTPUYECKUM 3apsia.
Onextpuyeckoe mnone. Hampsk€HHOCTh 3iekTpuyeckoro mnois. IIpuHmun
CYHEPHO3ULIUNA DIIEKTPUYECKUX ITosier. JIMHUKM HanpsyKEHHOCTH JJIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratudeckoro  mosist.  Ilorennuman.  Pa3sHocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jlvanexrpruyeckasi MpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: DJIIEKTPOCKOIL,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN anmnapar, CTpyHHbBINA IPUHTED.

Llemoncmpayuu

YCTpONCTBO U IPUHILIUIT IEUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU30BAHHBIX TEN.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.



[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3mepeHne 31eKTpOEMKOCTH KOHJEHCATOPA.

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

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSITHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIECTBA.
ITocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

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

OJIEKTPOABUKYILAsI CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma 11 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3aMmbikaHue.

ONeKTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TemIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX TyYKOB.

ITonynpoBOIHUKHY. CoOcTBeHHas U IIpUMECHast IIPOBOAUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—n-nepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

ONeKTpudYecKnid TOK B pacTBOpax M paciulaBaX  3JIEKTPOJIMUTOB.
DIIEKTPOJINTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHIT TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [lna3zma.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHME: aMIEepMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelibHbIe MpUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUilbl TOKa U HaIIPSKEHMUS.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH cuibl. KoOpoTkoe 3ambIKaHue
rajJbBaHUYECKOIO DJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTHUBJICHUSI METAJJIOB OT TEMIIEPATYPBI.



[TpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOJAUMOCTD BO31yXa.

OOHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydyeHne cMEIaHHOTO COETMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHWKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue 3nexTpoiausa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIeCTBISIETCS C
y4ETOM COAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Meowcnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (hakT, runoresa, (punueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JMHEWHas (OyHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJIOB, BJIEKTPOJMTUYECKAS UCCOLMAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABMKEHUH C HCMHOJIb30BAHUEM MEXaHH3MOB,
y4€T TpEeHUs B TEXHUKE, MOJIIMITHUKKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTUE), JIBUraTeb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIyYEHUs] COBPEMEHHBIX MAaTEepUaJOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIM MPUHTED, AIEKTPOHArPEeBATEIbHBIC npuodopkI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoanHamMuka
Tema 3. Maznummnoe noje. I1eKmMpoOMAZHUMHAA UHOYKYUA



[locTossHHBIE ~ MarHuThl.  B3aumMomeMCTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIUU. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIMH
MAarHATHOTO TOJIS JUIMHHOTO IPSMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeiicTBrue npoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAYJIb U HAalIPABJICHHE.

Cuna Jlopenua, e€ Monyib U HanpaBlieHKE. /[BHKeHNE 3apsHKEHHONW YaCTULIB
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKIUU. OJIEKTPOABIKYLIAs Cuila HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu Papanes.

BuxpeBoe 3leKTpUYECKOE TOJIe. ODJEKTPOABWKYINAA CUla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTb.  SIBIIGHME CAMOMHIYKUWW. OJIEKTPOABWXKYINAS CHJIA
CaMOWHYKLIMH.

ODHEPrust MAarHUTHOTO TTOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTEIN DIEMEHTapHBIX
4aCTHUL, MHIYyKIIMOHHAS I1EYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHMM MHAYKIMY MarHUTHOTO MOJIA.

B3aumozencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[HevictBue cumbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBiieHME 3IIEKTPOMAarHUTHON MHIYKIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOT'O MOTOKA.

SIBreHne caMOMHIYKIIUH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

W3ydenre MarHuTHOTO IOJISA KaTYIIKH C TOKOM.

HccenenoBanue NeCTBHS MOCTOSSHHOTO MarHUTA Ha PaMKy C TOKOM.



HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHON MHIYKIWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmMpOMAZHUNIHbIE KOJ1€0AHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHME  KOJEOAHUA.
["apmonnueckue xonebanus. Ilepuoxa, wactota, ammumryaa u (aza kojaeOaHU.
[Ipy>XMHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aryxaronmx KojieOaHUsX. BbIHYKIEHHbIE MEXaHUUYECKHE
KojeOanus. Pezonanc. BeIHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUs.

[lepemennplii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUWE CHIJIBI TOKA M
HaIpsHKEHMUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOICHUE DICKTPUUECKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MpPU MPOU3BOACTBE 3JIeKTposHepruu. KymbTypa
MCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, IMHUU AJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MasTHUK).

Hablmroienne 3atyxaromux KojJeOaHuH.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOGmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAMPSDKEHUST OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc mpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpPa, KaTYyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens THHUYM AIEKTPONEPEAAUH.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

HccnenoBanue 3aBUCMMOCTH MEPHOJA MalbIX KOJeOaHHUM rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIEN0BATENbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE B0JIHbL



MexaHnudeckue BOJIHBI, yciioBusA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHple W MPOAOJIBHBIE BOJIHBL.
HuTepdepentus u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIC BOJIHBL. Y CIIOBHS M3IIyYEHHUs JIEKTPOMAarHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIIOMIICHUE, MONIpu3anus, Tudpaxkius,
uHTepdepeHus. CKOpoCTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPEIBI.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBas [MAarHOCTHMKAa B TEXHHKE M MEIHIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPAHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpakeHus: U NpeioMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakiuuy MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KoseOaHuil.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
npesioMJIeHUE, MoJspu3auus, udpakuns, UHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacHpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBera. TOUEUHBIM HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yrosl IOJIHOTO
BHYTPEHHETO OTPAKECHHS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. LBer.

CoOupatounie u paccenBaromive JuH3bl. ToHkasg JsmH3a. DoOKycHOe
paccTosiHuE W ONTHUYecKas cuia TOHKOM snmH3blL. [locTpoeHue wn3o00paxeHUil B
coOnparolmx U paccenBarolux JuH3ax. @opmysia TOHKOW JIMH3BI. YBEJIUYEHUE,
JIaBAEMOE JIMH30M1.

[Ipenenbl NpUMEHMMOCTHA F€OMETPUYECKON ONTHKHU.



BonnoBass ontmka. Wurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBus HaOMIOAEHUS MaKCUMYMOB W MHUHHUMYMOB B HWHTEp(EPECHIIMOHHOMN
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YcCIOBUE HaOIIOCHUS
INIABHBIX ~MAaKCUMYMOB TIpM TAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyecknue yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKECHHE W IPEIOMIIEHUE CBETA.
OnTuyeckue mpruodopBkl.

[TonHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUH B JTMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

Habmronenune natepdepeHinm cBera.

Hab6mronenune nudpakxium ceera.

HabGmronenne nucrnepcuu cBera.

[Tonyyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyyenue cekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEIETKH.

Hab6mronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MepeHune noka3aress npesioMJICHUs CTeKIIa.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnibl NPUMEHUMOCTH  KJlacCMYECKOW  MexaHuku.  [locrymartsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHLUI OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUTAHBL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPruer U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPrus
ITOKOS.

Paznen 7. KBanTtoBasi pusnka
Tema 1. Inemenmol K6aHMOBOU ONMUKU



®otonbl. opmya [lnanka cBsi3u sHEPrUM POTOHA C €TO YACTOTON. DHEPruUs
U UMITYJIbC (OTOHA.

OTtkpriTre u uccienoBanue Gororddexra. Onpitel A. I'. CToseroBa. 3aKOHBI
dbotorpdexra. YpaBuenue OiHmTeitHa s hoTodddekra. «KpacHas rpanuiay
dbotoaddexra.

JlaBrienne cBera. OnbiThl I1. H. JIeOenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoToapdeKTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[lmanerapnas mogmens aroma. lloctynater bopa. M3nydyenue u morjomnieHue
(GOTOHOB TpU Tepexojie aToMa C OJHOTO YPOBHSI SHEPTHMH Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToOMa BOAOPO/IA.

BosHoBbIE cBOlicTBa yacTull. Bonnsl ne bpoiiis. KopryckynsipHO-BOJIHOBOM
Ty alli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OrnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Habmoenue muHeRvaThIX CIEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

HaOmronenue nuHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa
paauoakTuBHOro wu3nydyeHus. CoiictBa anbda-, OeTa-, raMMa-u3IydeHHs.
Biusitnue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE NPOTOHA M HeWTpoHa. HykimoHHas monens siapa IeiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.



Anbda-pacnaa. ONEKTpPOHHBIA M TO3UTPOHHBIN OeTa-pacnaa. [amma-
U3ITy4eHHe. 3aKOH PaIMOaKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT Macch spa.

SAnepHble peakuuu. JleneHue u CUHTES saep.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOieMbl U MEPCHIEKTHUBEI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.

MeTobl HaOJIIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanpHbIe B3aUMOAecTBYs. EAMHCTBO (M3HYECKOM KapTHHBI MUpA.

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

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Pazgen 8. JiieMeHTHI ACTPOHOMHUM M aCTPOPU3NKH

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

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHUE.

CosiHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ W 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee CcTpoeHue
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJiHIA U
3BE31. DTanbl )KU3HU 3BE3I.

Muneunsiii [Iyte — Hama T'amaktuka. [lonoxenne m aBmwxkenue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0beranue raimakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHM.

Yuenuuecxue nabnooenus

HaOnroenusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMIIbIOTEPHBIX
MPUJIOKEHUH TSI OTIPE/IeSICHUs TI0JIOKEHUsI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CeBEpHOI0 MOJIYIIAPUS U IPKUE 3BE3bI.

Habnronenus B Teneckon JlyHsl, manet, Maeunoro Ilyru.



O0o01marmee NOBTOPpeHUe

Ponp ¢u3ukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
1 aCTPOHOMHUH B COBPEMEHHON HAyYHOH KapTHHE MHPA, POJb PU3NUECKON TeOpuu
B (opMHUpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpa, MECTO
bU3NYeCcKO KapTHUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBISICTCS C
YUYETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3€M C KypcamMyd MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAy4HBIM (DaKT, TUrore3a, (u3nyeckas BEIMYMHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBaHNE, MOJIEb, H3MEPCHHE.

Mamemamuxka: pemIeHHWE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TPU3HAKK IOJ00HMS TPEyTrOJbHHUKOB,
oTpejieIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOM TMpUpojie, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
pajdaiuy Ha )KMBbIE OPraHU3MBbl.

Xumus: CTpOCHUE aTOMOB Y MOJICKYJI, KPUCTAIIMYECKAsA CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa3OBaHUA KPUCTALINYSCKOM PEIIETKHA, CHEKTPaJIbHBIN
aHaJu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 36MHOM IMMOBEPXHOCTH, TIPEJCKA3aHUE 3eMIICTPSCCHHIA.

Texnonocusa: JnVMHWUW DJEKTpOIlEpeaay, TEHEpaTop IEPEMEHHOIO0 TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHWOHHAs T€Yb, pajap, pPaAuONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmera «Dusmka» T0JKHbL
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOIUXCA PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTpEHHEH MO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIIECTBa, PaCIIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULMN 00YYAIOLIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIbHOCTh B MHTEpEcax Ipa)kIaHCKOTro
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKON IEATEIBbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JNEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOLEH CpElle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEIH JEeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M NPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSIX  PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:
BJIaJICTh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBCHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh ITapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHH3aIlMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eCTBUSA:
OCYILIECTBIISATH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS C HMCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

MIPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTUX HA OIIHOKH.

B mporecce AOCTHKEHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOyYarOlTUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAOJIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJLHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LIEIIH U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWNW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

MNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuaabHas TOUKa, MHEpLUUAJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPAOE TEJNO,
UJCAIBHBIN a3, MOJEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUUECKUI 3aps]l IPU PEIICHUU PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOECHMS BELIECTBA U



ANEKTPOJUHAMUKHN:  PAaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JIBIDKEHUE, CBOOOJHOE TMajeHre TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3aumojecTBue T, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIMs, IMJIaBlIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJIQYKHOCTH BO3/yXa, MMOBBIIICHHE JTABJICHHS Ta3a MPU €ro HAarPEBaHUU B 3aKPHITOM
COCyZe, CBS3b MEXKIY IapaMeTpaMu COCTOSHHUS Ta3a B HM30MPOIeCccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJa,
UMITYJIBC TeJla, KHHETHYeCKas dHEPTrusl, MOTCHIHMAIBbHAS YHEPTrHsa, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONMHUCAHWW TIPABWIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEITMIMHAMU;

ONHCHIBATh H3YYCHHBIC TEIUIOBBIE CBOWCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3ys (DM3MYECKHME BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpEeaHssa
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBUKEHUS MOJICKYJI, CpEIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSISI JHEprusi, padbora rasa,
KOA((PHUIIMEHT TMONE3HOTO JCWCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIIWMYWH, WX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OINMKCHIBATh U3YUYCHHBIE IJICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIEKTPUUECKOE T0JIe, HAMPSIKEHHOCTD TOJIS, IMMOTEHITHAN, PA3HOCTh MMOTEHITNATIOB,
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEITMYMH, WX OOO3HAUYCHUS] W €IWHHUIIBI; yKa3blBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUYMHY C APYTUMH BETUIHMHAMM,

aHATM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YS (PU3HUCCKHEC
3aKOHBI ¥ MIPUHIHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHUYECKOW DHEPrHH, 3aKOH COXPaHEHUS HMITYJIbCa,
NPUHITUN CYTEPIIO3UIIMKA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBAa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPIUM TEIUIOBOTO JABUKEHUS MOJIEKYJI C
aOCOTIOTHOM TeMIlepaTypol, MEepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHUS
AEKTPUUECKOTO 3apsifga, 3akoH KyioHa, TpW 3TOM pa3inyaTh CIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAIlMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA MX OE30MAaCHOTO HCIOJb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh HW3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYSCKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh PeE3ybTaThl MOJYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENILCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
00opy10BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (Pr3MUecKne 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JJIOTUYECKU HEMPOTHBOPEUHBYIO
[EMOYKY PACCYXJCHUW C OMOpON Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYECKHE IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YYEOHOW U HAy4YHO-MOMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyI0 HH(POPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TIPOOIEMBI.

K koniy oOyuenus B 11 kiacce mnpeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMCHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3MYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJsS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpOCTPAaHEHUE CBETa, OTPaXKE€HUE, MpeTOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATHUTHEIE,
ONTHYECKHE,  DJEKTPUYECKYI0  TMPOBOAMMOCTH  Pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YS (DU3UYECKUE BEITMYMHBIL:
IEKTPUUECKUIN 3apsijl, CUja TOKa, JJICKTPUUECKOE HAMPSIKEHHUE, DIIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIDKYIAs CHUJIa, padoTa TOKa,
WHIYKIUS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIYKTHBHOCTH
KaTyIIKA, SHEPTUS 3JCKTPUYCCKOTO M MAarHUTHOTO ITOJICH, TIEPHOJ M YacToTa
KojeOaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsii W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYCCKHMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEHHs U EAUHMIIbI, YKa3bIBaTh
dbopMyTbl, CBS3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEITUYMHAMU;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS W TMPOIECCHI, HCIOJIB3YS
bu3nueckue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BeJIUYUMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUMUNHBIL

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATENILHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PaCIpPOCTPAHEHUS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa g Gororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4HCIa, MOCTyJathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHHIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HAMIPABIICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuibl JlopeHna;

CTPOMTh U OIKCHIBATh H300paXKEHHE, CO3/IaBaEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynmpoBath TpobiieMy/3agady ¢ THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIUpPOBATH BHIBO/IHI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HCCIEOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1a0OPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCIOBUS 33/1a4u
BEIOWPATh (PU3UYECKYI0O MOJECIb, BBIACHITh (PU3UUECKHE BEIMUUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTh
MOJIy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAWBATh JOTHUYECKH HEPOTUBOPEUHBYIO
LENOYKY pacCyX JE€HUH C ONOpOH Ha H3YUYCHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U
(buznueckue sSBICHUS,

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTAaBJICHUS y4eOHOW U HAy4YHO-TIOMYJISIpHOM MH(pOpMaIUH, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALIUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA WX O€30MacHOTO MCTOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKaAIOIIEH Cpee;

paboTaTh B TpyNIe C BBHINOJHEHHEM PAa3JIMYHBIX COIUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, pPalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

DJIeKTpPOHHbIe (LM (ppOBbIE)

Ne n/m Kontpoabnsie | IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThbI padoThI
Paznen 1. DUBUKA U METOAbI HAYYHOTI'O ITIO3HAHUA
®u3nKa U METO/Ibl HAYYHOTO
1.1 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo0.ru/SNO2MCW XU
2.2 Jnnamuka https://m.edsoo.rt/RML6BX3PU
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 1 1 https://m.edsoo.ru/S6NRCXHA7
Wroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
o ) .
3.1 CHOBBL MOTCKYIHPHO-KHHETHHCUROR 9 1 https://m.edsoo.ru/HRGVENOPE
TEOPUHU
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KIL.6RS9
A .
33 IPETATHDIE COCTOMMIE BEMECTBa 5 https://m.edsoo.ru/HSM355JCH
®dazoBble IEPEXOAbI
Hroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
4.1 DNEeKTpOCTaTUKA 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 ITocTOAHHBIN NEKTPUUYECKUI TOK. 12 1 1 https://m.edsoo.rt/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toku B pa3IMuHbIX cpeaax

Utoro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaunuyecTBO 4acosB

DJIeKTpOoHHbIe (LM (poBbIE)

Ne o/ Kontpoabnbie | IIpakruyeckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. JIEKTPOJANHAMUKA
M G
1.1 ATHHITHOE ToJe. JACKTpoMartitia 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHITYKITAS
Hroro no pazneny 11
Paznen 2. KOJJEBAHUS U BOJIHBI
MexaHWYEeCKHEe U AJICKTPOMAarHUTHBIC
2.1 9 1 https://m.eds00.1u/3TLNQKPG6
KOJIEOaHUA
M
2.2 CXQHHHICCKHE 1 SIICKTPOMATHHTHBIC 5 1 https://m.eds00.ru/WQT6385V1
BOJIHBI
2.3 Omruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCUTEJIBHOCTH

OcHOBEI crenualabHON TCOpHUU

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCUTEIBLHOCTH
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJ1eMEHTHLI KBAHTOBOM OITHUKH 6 https://m.edsoo.ru/SWOVAWQRS
4.2 Crpoenue atoma https://m.edsoo.rt/HSBEAOOEA
4.3 ATOMHOE S1pO 5 https://m.eds00.ru/97MCIDZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Uroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTpoPU3UKU 7 1 https://m.edsoo.ru/3EOD6KXI9

Hroro no pazneny 7

Paznen 6. OGOBHIAIOIEE IOBTOPEHUE

6.1 O6o061aronee MOBTOPEHUE 4 https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 68 4 /



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

TEMATHUYECKOE INIAHUPOBAHHUE'

10 KJIACC
HanmenoBanue
No OCHOBHBIE BUABI A€ITEILHOCTH
pa3ziesioB U TeEM [TporpammHoOe copepxkaHue
/11 oOy4Jaronuxcs

y4eOHOro npeaMera

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O NO3H

AHUA

1.1 | ®usuka u MeTOIBI 2 ®u3nka — HayKa 0 IPUPOJIE. N3yuyeHne HaydHbIX (AMIIUPUYECKUX

Hay4YHOTO [TO3HAHUS HayuHnbie meToabl mo3HaHUs Y TEOPETUYECKUX ) METOA0B [TO3HAHUS
OKPY’KaloILEero MUpA. OKPY’KaIOILIEro MUpA.
Ponb s3xkcnepumenTa u Teopun OO0cyxaeHue rpaHull MPUMEHUMOCTH
B [IpOLIECCE TO3HAHUS PUPOIBI. (bU3MYEeCKUX 3aKOHOB U TEOPUH.
DOKCNepUMEHT B (PUBHKE. PaGoTa B rpymme mo noaroToBke
MopenupoBanue GU3MUIECKUX KOPOTKHMX COOOIIEHU O POJIK U MECTE
SIBJICHUM U TIpo1ieccoB. Hayunbie (U3UKY B HAYKE U B MPAKTUYECKOU
runote3bl. Pu3ndecKrue 3aKOHbI NS TENbHOCTHU JIFOJEH.
U Teopuu. ['paHulIbl IPUMEHUMOCTH | JleMOHCTpanys aHaJIOrOBBIX
busnueckux 3aKoHOB. [IpuHIIU 1 IU(POBBIX UBMEPUTEIIBHBIX
COOTBETCTBHUSI. pUOOPOB, KOMIIBIOTEPHBIX JATYUKOB.
Ponb 1 mecTo dpusuku OcBoeHnEe OCHOBHBIX MPUEMOB pabOThI
B () OpMHUPOBAHUHN COBPEMEHHOM ¢ nudpoBoii mabopaTopueii mo huznke
HAay4YHOU KapTHUHBI MUDA,
B IIPAKTUYECKOM JIEITENBHOCTH JIFOAEH

Hroro no pazgeny 2

' TIpu paspaborke paboueii POrpaMMbl B TEMATHYECKOM IUIAHUPOBAHUM JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIIOJIB30BAaHMS DJIEKTPOHHBIX (LH(PPOBBIX)

00pa30BaTeIbHBIX PECYPCOB, SBISIONIUXCA YIeOHO-METOAMYECKUMHI MaTepHaaMH, COJIep>KaHHe KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa3oBaHUU.
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Pasznea 2. Mexanuka

2.1

Kunematuka

MexaHnueckoe JBHXKEHHUE.
OTHOCUTENIBHOCTh MEXaHUYECKOTO
nBwxkennsa. Cucrema oTcuera.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOpPOCTh, MTHOBEHHAsI CKOPOCTh )
1 YCKOPEHHE MaTEPUaIbHON TOUKH,
UX IIPOEKIMU HA OCU CUCTEMBI
koopauHat. CloxxeHue
IIEPEMELICHUM U CIIO)KEHUE
CKOpOCTEH.

PaBHOMEpPHOE M paBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JIBUKECHUE.
I'paduku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHS, Iy TH

Y IEPEMEILICHUSI MaTepUaTbHON
TOYKH OT BPEMEHHU.

CBobOoaHOe nageHue. Y ckopeHue
CBOOO/IHOTO TMaJIEHUSL.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHEe MaTepUAIbHON TOUKH
10 OKPY>KHOCTH C IIOCTOSIHHOM

10 MOJIYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JITHEWHAsA CKOPOCTb.
[lepuon u yacroTa oOpanieHus.

[erTpOCTpEMHUTEIBHOE YCKOPEHHUE.

TexHnYecKne yCTpOrUCTBA

[IpoBeaeHue SKCIEPUMEHTA: U3YUECHUE
HEPABHOMEPHOTO JIBUKEHUS C LIEJIbIO
ONPEAETICHNUS] MTHOBEHHON CKOPOCTH;
MCCIIEIOBAHUE COOTHOIIEHUS MEXKTY
MyTSAMH, IPOUJIEHHBIMU TEJIOM

3a MOCIIEI0BATEIbHBIC PABHBIC
MIPOMEKYTKHA BPEMEHU

MIPU PaBHOYCKOPEHHOM JIBU>KCHUU

C Ha4aJIbHOM CKOPOCTBIO, PABHOU HYJIIO;
M3YyUYCHHE IBUKEHUS [IapUKa B BSI3KOU
KUJKOCTH; U3yUEHUE IBUKCHHUS Tela,
OpOIIIEHHOTO TOPU30HTAIILHO.
OOBsicCHEHNE OCHOBHBIX MTPUHIIUIIOB
JNEUCTBUSI TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: CIIUJIOMETP, IICMTHbIE

Y pEMEHHBIE NTepeIauu IBUOKCHUS;

U yCIIOBUHN WX 0€30MacCHOTO
HCMOJIb30BaHUs B TIOBCEHEBHOM
AKU3HH.

Pemenue pacueTHbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYIECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX POPMYIIT
KUHEMAaTHUKHU.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KHMHEMATHYECKUX
BEJIMYMH OT BPEMEHU

IU1sl pABHOMEPHOTO
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Y IPAKTUYECKOE IPUMEHEHHE:
CIUJIOMETP, JBUKEHHUE CHAPSIOB,
LICIIHBIC ¥ PEMEHHBIE NIepeladun

1 PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBIDKEHUS.

Pacno3naBanue puznuecKkux sBICHUN
B YYEOHBIX OIBITaX U OKPYKaOIICH
KU3HUA: PABHOMEPHOE

Y PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIDKCHHME, CBOOOHOE MaJICHHUE TE,
JBIDKCHHE TI0 OKPY>KHOCTH.

Onucanye MEXaHUIECKOTO ABHIKECHUS
C UCIIOJIb30BaHUEM (PH3UUECKUX
BEJIMYMH: KOOPJUHATA, Ty Th,
MepeMeIleHHE, CKOPOCTh, YCKOPEHHUE.
PaboTa B rpynmax npu miaHUpOBaHUH,
MIPOBEICHUH W HHTEPIPETAINH
PE3YJIbTAaTOB OIBITOB U aHAJIN3E
JIOITOJIHUTEIbHBIX UCTOYHHUKOB
uH(pOpMaIUK 10 TEME

2.2

JInHamuKa

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. [lepsbiii 3akoH HproTOHA.
NuepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [puHnun
CyIepro3uunu cui. Bropou 3akoH

Hprorona 1y MmaTepuaibHON TOUKMU.

Tpernii 3akoH HeroToHa

JUTSI MATEPUAIIBHBIX TOYEK.
3aKOH BCEMUPHOTO TSATOTECHHS.
Cuna Tsoxectu. [lepBas
KOCMHYECKasi CKOPOCTb.

CpaBHEHME MacC B3aMOJICUCTBYOLIUX
TeJl.

W3y4yeHne 3aBUCUMOCTH CHITBI
YOPYTOCTH OT fehopMallii; CpaBHEHHUE
CHJI TPEHHUS TTOKOSI, KaueHUs

U CKOJIBKEHUSI.

OObsicHEHHE HEBECOMOCTH.
IIpoBeneHue 3KcniepuMeHTa:
UCCJIEI0BAHKE 3aBUCUMOCTH CHII
YIPYTrOCTH, BOSHUKAIOIIUX

B IIPY’KUHE U PE3UHOBOM 00pa3sLe,
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buapl TpeHus (MoKos,
CKOJIb)KECHHUSI, KAUEHU ).

Cuna tpenuns. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIbXEHUS U cujia
TpeHus nokos. Koappuuuent
TpeHus. Cuia CONpOTUBIICHUS
IIPH IBMOKCHHUH TeJa B )KUAKOCTH
WM rase.

ITocTynarenpHOE 1 BpalaTenbHOE
JBU>KEHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHJIBI OTHOCHTEIIBHO OCH
BpameHus. [liedo cunsl. YcnoBus
paBHOBECHs TBEPAOTO TeIa.
TexHuyeckue yCTporucTBa

U IPaKTUYECKOE MPUMEHEHUE:
HNOJIIUITHUKH, IBUKEHUE
UCKYCCTBEHHBIX CITyTHHUKOB

OT uX JaedopMalu; u3ydeHue
JIBIDKCHUS OpycKa 10 HAKJIOHHOM
IIJIOCKOCTH; MCCJIEI0BaHUE YCIOBUN
PaBHOBECHS TBEPAOTO TeJa, UMEIOIIETO
OCh BpallCHUS.

OOBscHEHHE 0COOCHHOCTEH
PAaBHOMEPHOTO U PAaBHOYCKOPEHHOT'O
MPSAMOJIMHEHHOTO JIBH)KCHUS,
CBOOOJIHOTO MaJICHUS TEJ, IBUKCHHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HeroToHa, 3aK0HAa BCEMUPHOTO TATOTEHHUSL.
OOBsICHEHHE OCHOBHBIX MPUHIIMIIOB
JIEUCTBUS NOIIUITHUKOB U UX
MPaKTUYECKOTO TPUMEHEHUS.
OOBsICHEHHUE JBIKCHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacueTHbIX 3a/1a4 C SBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C MCITOJIb30BaHMEM OCHOBHBIX 3aKOHOB
1 GOpMyJT TMHAMUKHU.

PacrosnaBanue GpU3MUECKUX SIBJICHUM
B y4€OHBIX OMBITaX U OKPYIKaIOIIEH
’KU3HH: MHEPIINSI, B3AUMO/ICHCTBHE TEII.
AHanu3 GU3NIECKUX MPOIIEeCCOB

U SBJICHUH C UCIOJIL30BaHUEM 3aKOHOB
Y TIPUHIIUIIOB: 3aKOH BCEMHUPHOTO
tarorenus, I, II u III 3akonsl HeroToHA,
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IIPUHIOUII CYIICPIIO3UIIUU CUJI, IIPUHITUIL
PaBHOIIPABHOCTHU MHEPUHAJIBHBIX
CHCTCM OTCUCTA

23

3aKOHBI COXPAHEHUS
B MEXaHUKE

Nmnynbec MaTepuanbHON TOUKU
(Tena), cuCTEMbI MaTepUATIbHBIX

ToueK. IMITyJIbC CUITBI M U3MEHEHUE
HMMITYJIbCA TEJIA. 3AKOH COXPAaHCHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Pabota cuiasl. MOIITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepUaIbLHOU TOUKHU. Teopema
00 M3MEHEHUN KHHCTUYECKOM
SHEPTHUH.

[TorenuuanbHas SHEPTHSL.
[TorenuuanbHas 3HEPTUS YIIPYTO
neopMUPOBAHHON MPYKUHBI.
[TorenunanbHasg HEpPrus Teaa
BOJIM3H MTOBEPXHOCTH 3EMIJIH.
ITorennmansHbIC U
HETIOTCHIMANbHBIC CUJIBL. CBSI3b
pabOoThl HEMOTEHITUATBHBIX CHII
C U3MEHEHHUEM MEXaHUYECKOM
SHEPTUM CUCTEMBI TEN. 3aKOH
COXPAaHEHUSI MEXAaHUYECKON
SHEPIUMU.

Ynpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

[IpoBeneHue IKCIIEPUMEHTA: U3yUEHUE
aOCOJIIOTHO HEYTPYTOTO yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCJICIOBAaHUE
CBSI3U pa0OTHI CUJIbI C UBMEHEHUEM
MEXaHMUYECKOI IHEPTUH Tella

Ha pUMEPE PACTKEHUS PE3UHOBOTO
KIyTa.

OueHka aOCONIOTHBIX U OTHOCUTENIBHBIX
MOTPEUTHOCTEN U3MEPEHUN (PU3NYECKHUX
BEJINYUH.

Pelienne pacueTHbIX 3a/1a4 C IBHO
3aTaHHOM (PHU3UIECKON MOJIEIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 hopMyJT IMHAMUKU U 3aKOHOB
COXpaHEHHUH.

Pelienne kauyeCcTBEHHBIX 3a7a4

C OMOPOM Ha U3yUEHHBIE B pa3jiesie
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS.

Onurcanue MEXaHMYECKOTO JIBUKEHUS

C CIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: UMIYJIbC T€a, KHHETUYECKas
SHEPrusl, MOTCHIMAIbHAS SHEPT U,
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TexHuyeckue yCcTporucTBa

Y IPaKTUYECKOE TPUMEHEHUE!
BOJIOMET, KOIIEp, NMPY>KUHHBIN
MACTOJIET, JBUKEHUE PAKET

MEXaHH4YeCcKas paboTa, MEXaHHYECKas
MOIIIHOCTb.

AHann3 pU3N4IEeCKUX MpoIeccoB

U SIBJICHUH C HCIIOJIb30BaHHUEM 3aKOHa
COXpPAaHECHUSI MEXaHUYECKOU SHEPruu,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsicCHEHNE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS U TTPAKTUYECKOTO
MIPUMEHEHUS TEXHUUECKUX YCTPOUCTB,
TaKuX Kak: BOJOMET, KOIEp,
MPYKUHHBIN TUCTOJIET.

OOBbsicHEHUE TBUKEHUS PAKET C ONIOPOI

Ha W3yYCHHBIC PU3NUECKHE BEIIMUUHbI
Y 3aKOHBI MEXaHUKH.
Hcnonp30BaHue npu MOArOTOBKE
COOOIIIEHUI O TPUMEHEHUH 3aKOHOB
MEXaHHUKU COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTUN

JUTs1 TIOMCKA, CTPYKTYPUPOBAHUSI,
MHTEPIIPETALNN U NPEJICTABICHUS
nH(popMaIu, KpUTHUECKUN aHATN3
noyrygaemMou uHpopMaIuu
[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(U3UYECKUX BEJIMYWH, TIPOBEPKA
MPEJI0KEHHBIX TUIIOTE3

Hroro no pazgeny

18
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Pasznea 3. MoJiekyasipHasi pusuka 1 TepMOAUHAMMKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH

9

OCHOBHBIE MOJIOXKECHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU U UX OIIBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE nBUXKEHHUE.
Huddyszus. Xapakrep IBHKCHUS

Y B3aUMOJICHCTBUS YaCTHIL
BelecTBa. Mojenu CTpoeHus ra3os,
KUJKOCTEW U TBEPABIX TEN U
00BsCHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE 3TUX Mojelen. Macca

U pa3mepsl MolieKy1. KonnyecTBo
BemiecTra. [locrosHnas ABoraapo.
TeroBoe paBHOBECHE.
Temnepartypa u ee U3BMEpPEHHUE.
[Tkama remneparyp Llenscust.
Mogens uneajasLHOro rasa.
OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUHU UJICATHLHOIO Ta3a.
AOcoI0THas TeMreparypa Kak Mepa
CpeIHEN KHHETHUYECKON SHEPTUU
TETUIOBOTO JIBUYKCHUS YACTHII T'a3a.
[ITkama remneparyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHHUE
MenaeneeBa—Kianeipona.

3akon JlansTona. M3omporiecchl

IIpoBeneHne 3KCrIepUMEHTa:
OIIPEJEIICHUE MACChI BO3yXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEeHHU 00beMa KOMHATHI, JaBJICHMUS
Y TEMIIEpaTyphl BO3AyXa B HEH;
HCCJIEIOBAHUE 3aBUCUMOCTU MEXKIY
rapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Onenka a0COIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEW U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

OObsicHEHUE OCHOBHBIX TPUHIIUIIOB
JENUCTBUI TepMOMETpa U GapoMeTpa

U yCIIOBUM UX 0€30MacCHOr0
UCITOJIb30BaHUS B IIOBCEIHEBHOM
KU3HU.

Pacno3naBanue puznueckux sBICHUN

B yU€OHBIX OMBITAX U OKPYKaIOLIeH
KU3HU: U Py3usi, OpOyHOBCKOE
JBUKECHHE.

OnucaHue TerIOBbIX SIBICHUN

C UCIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: JJaBJICHUE ra3a, TeMIlepaTypa,
CPEIHsAs] KHHETUYECKask SHEPTUs
Xa0THYECKOIO ABUKEHUS MOJIEKYJL,
CpEIHEKBAIpaTUYHasl CKOPOCTh
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B UJI€aJIbHOM Ta3e C MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa.

TexHnueckne ycTpomcTaa

1 IPaKTHYECKOE IMPUMCHCHHE:
TEPMOMETP, OapOMETP

MOJIEKYL.

AHann3 pU3N4IEeCKUX MpoIeccoB

U ABJICHUM C ucroyb3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEHEN
KMHETUYECKOW SHEPTUHU TEINIOBOTO
JBUYKEHUSI MOJIEKYJI ¢ aDCOTIOTHOM
TEMIIEPATyPOH.

Pelenue pacueTHbIX 3aa4 C SBHO
3aIaHHOM (PM3UYECKON MOJIEIIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 popmyit
MOJIEKYJISIPHON (PU3UKH.

Pabora B rpynmnax npu miaHupOBaHUH,
MIPOBEICHUH U UHTEPIPETALIMU
PE3yJIBTATOB OIBITOB M AHAJIN3E
JOTIOJTHUTENbHBIX UICTOYHUKOB
uH(MOpMAaIUK 1O TEMe

3.2

OCHOBBI
TEPMOMHAMUKH

10

TepMoauHaMuyeckas CUCTEMA.
BuyTpeHnHnss sneprus
TEPMOJNHAMHUYECKON CUCTEMBI

U CITOCOOBI €€ N3MEHCHHS.
KomuuecTBo TemioTsl u pabdora.
BHyTpeHHss1 5HEPTUs OTHOATOMHOTO
HJealbHOro ra3a. Buabl
TEIUIONEPEayu: TEIIIONPOBOAHOCTb,
KOHBEKLMS, U3IyUYCHHUE. Y IeTbHAs
TEMJIOEMKOCTh BEIIECTRA.

[IpoBeaeHuEe 3KCTIEPUMEHTA: U3MEPEHUE
YIEIBbHOW TEIJIOEMKOCTH BELIECTBA.
OrnieHKa aOCOFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEepPEeHNH (PU3NUECKUX
BEJINYUH.

N3yuenune Mojieneil mapoBoi TypOHHBI,
JIBUTATENS BHYyTPEHHETO CrOpaHus,
PEAKTUBHOIO JIBUTATEIIA.

OObsiCHEHUE PUHITUATIOB ICUCTBUS

U yCJIOBUI 0€3011aCHOT0 UCHOIb30BAHUS
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KonnuecTBo TemmoTel

MIpU TEIJIonepeaaye.

[Tonstue 06 aqnabaTHOM
nporuecce. [lepBbiii 3aK0H
TEPMOJUHAMUKH.

[Iprmenenue nepBoro 3akoHa
TEPMOJUHAMUKH K U30TPOLIecCaM.
I'paduueckas uHTEpIIpETAILIUS
paboThI raza.

Bropoli 3ak0H TEpMOJIMHAMUKH.
HeobOpatumocTs npoiieccos

B [IPUPOJIC.

TennoBbie MamuHbL. [ [pUHIUTIBL
JIEUCTBUS TEIIJIOBBIX MAIIIMH.
[IpeobpazoBanms YHEPTUU

B TEIUIOBBIX MalllMHAX.
KoadduimenT noneznoro AeicTBus
TETJIOBOW MaIlIMHBI.

[Huxn Kapnuo u ero koadurmeHt
MMOJIC3HOT'O JCUCTBHUS.
DKOJIOTHYECKHE TTPOOTIEMBI
TETJIOOHEPTETHKHU.

TexHuueckue ycTpoucTaa

U TIPAKTUYECKOE TPUMEHEHHE:
JIBUTaTelb BHYTPEHHETO CTOPaHUsI,
OBITOBOI XOJIOIMIIBHUK,
KOHJIUIIMOHED

B ITOBCEHEBHOM KM3HU JABUTATEIIS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOIUJIbHUKA, KOHTULILOHEPA.
Onucanue CBOMCTB TeJ U TEIJIOBBIX
SBJICHUU C UCIIOJIb30BaHUEM
(¢u3NUYECKUX BEJIUYUH: JaBJICHUE ra3a,
TeMIlepaTypa, KOJIMYECTBO TEIIOTHI,
BHYTPEHHSIs1 SHEprus, padboTa rasa.
Pemenne pacueTHbIX 3a1a4 C IBHO
3aIaHHOM (PM3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT MOJIEKYJISIPHOU (PU3UKH

Y TEPMOJVNHAMUKHU.

Pemenne kauecTBEHHBIX 3a/1a4

C OMOPOM Ha U3yUYEHHBIE B pa3Jiese
«MonekynsipHas puzmka

Y TEPMOJMHAMUKAa) 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UYECKUE
SIBJICHUSL.

PaboTa B rpynnax npu aHaiuze
JOTIOJTHUTEIbHBIX UICTOYHUKOB
uH(pOpMaIUu 10 TeEME
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33

ArperaTHble
COCTOSIHMSI BEIIECTBA.
@da30BbIE NEPEXOABbI

[TapooGpazoBaHue U KOHICHCALIHS.
Hcnapenue u kuneHue.
AOcoII0THast 1 OTHOCUTENIbHAS
BJIAJKHOCTB BO3/1yxa. HackimeHHbIi
nap. YaenbHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEeMIIepaTypbl KUTIEHUS OT AABJICHUS.
TBepnoe Teno. Kpucrannmueckue
1 aMopdHbIe Teaa. AHU30TPONHUS
CBOMCTB KpUCTaLIOB. JKujkue
kpuctajuibl. COBpeMEHHBIE
Mmatepuaisl. [imaBnenue

Y KpUCTAJUIM3aLMs. Y IeTbHas
TerioTa miasieHus. Cyonumanus.
YpaBHEHHUE TEIJIOBOTO OajaHca.
TexHuueckne ycTpomucTaa

U IPaKTUYECKOE MPUMEHEHUE:
TUTPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTHH
MOJIyYEHHS] COBPEMEHHBIX
MaTepHUaJIOB, B TOM YHUCJIE
HAaHOMATEPHUAJIOB,

Y HAaHOTEXHOJIOTUU

IIpoBeaeHUE SKCTIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJILHOM BIAXXHOCTH BO3/IyXa.
Or1eHka aOCOIIOTHBIX U OTHOCHTEJILHBIX
MOTPEIIHOCTEH U3MEPEHUN (PU3HMIECKUX
BEJIMYMH.

N3ydeHue CBOMCTB HACHIIIICHHBIX
MapoB, CIIOCOO0B U3MEPEHHUS
BJIQXKHOCTH.

HaGmronenne kumeuus

Py MOHWKEHHOM J1aBJICHUH,
HarpeBaHus U TIaBJICHUS
KPUCTAJUIMYECKOTO BEIIIECTRA.
OOBsiCHEHUE MPUHITUIIOB ICHCTBUS

1 yCJIOBUH 6€3011aCHOTO HCII0JIb30BaHMS
B IMOBCEHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETpa, KaJIOPUMETpA.

N3yyeHne TEXHONIOTU OTyYEeHUS
COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHUCJIE
HaHOMAaTEePHUAaJIOB.

Perienne pacueTHbIX 3a/1a4 C SBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCIIOJIb30BaHNUEM YPaBHEHUS
TEIJI0BOro OajaHca.

Pemenne kauecTBEHHBIX 33124

C OIOPOM HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U PU3UYECKUE
SIBJICHHS T10 TEME.
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Pacnio3naBanue pu3nYecKux sBICHUN
B YUEOHBIX OIIBITAX U OKPYXKaIOLIEeH
KU3HU: Aeopmaryst TBEpAbIX TE,
HarpeBaHue M OXJIAXICHUE Tel,
M3MEHEHUE arperaTHbIX COCTOSTHUM
BEIIECTBA U OOBSICHEHNE X HAa OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJISIPHOM
(bu3MKH.

Hcnonb3zoBanue nHOOPMATMOHHBIX
TEXHOJIOTHH [l TOUCKA,
CTPYKTYpPUPOBAHUS, UHTEPIPETAIIH
U TIpeJCTaBJIeHUs HH(OPMaLUU IpU
MOJATOTOBKE COOOIIEHN O MPUMEHEHUU
3aKOHOB MOJIEKYJISIPHON (DU3UKU

¥ TEPMOJIMHAMUKH B TEXHUKE

Y TEXHOJIOTHSIX

Hroro no pasaey 24
Paznen 4. DaekTpoanuHaMuKa
4.1 | DuekTpocTaruka 10 DJiekTpu3anus Teil. JnekTpuueckuid | [IpoBeaeHue 3KCIEpUMEHTa: U3MEPEHUE

3apsa. JlBa BUIa SIIEKTPUUECKUX
3apsaaoB. [IpoBogHUKN,
TUBJIEKTPUKHU U TTOJIYIIPOBOJHUKH.
3aKOH COXpaHEHUs MIEKTPUUYECKOTO
3apsna.

B3aumMopeiicTBue 3aps10B. 3aKOH
Kynona. ToueuHbIi 3JIeKTPUUECKUN
3apsAl. DIEKTPUUYECKOE MOJIE.

BJIEKTPOEMKOCTH KOHJIEHCATOPA.
OrneHka aOCOMIOTHBIX 1 OTHOCHUTEIHLHBIX
MOTPEUTHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

N3ydenue npuHIUNOB NEUCTBUS
3JIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJIEHCAaTOopa.

N3ydenune NprHIMIIOB IEHCTBHS
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HanpskeHHOCTB 37K TpUIECKOTO
noJis. [IpuHuun cynepno3unuu
BIEKTPUYECKUX Tonen. JInnnmu
HaIPSYKEHHOCTH 3JIEKTPUYECKOTO
TOJIS.

PaboTa cui 251eKTpOoCTaTHYeCKOTO
nons. [lorenunan. Pasnocts
noteHuuaoB. [ I[poBogHuky n
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
JluanexTpryeckas NpOHUIIAEMOCTb.
DnekTpoemMkocTb. Konaencarop.
DIJIEKTPOEMKOCTh MJIOCKOTO
KOHJIEHCAaTOpa. DHEepPrus
3apsKEHHOTO KOHIEHCATOPA.
TexHuueckne ycTpoucTaa

Y MIPAKTUYECKOE MPUMEHECHHUE:
AJIIEKTPOCKOIL, dJIEKTPOMETP,
ANEKTPOCTAaTHYECKAs 3allIUTa,
3a3eMJICHHUE JIEKTPONpUOOpPOB,
KOHJIEHCATOP, KONTUPOBAIbHBIN
armapar, CTpyHUHBIN IPUHTED

U YCJIOBHIA 6€30MacHOTO MPUMEHEHUS
B IIPaKTUYECKOM KU3HU,
KOIKUPOBAIBHOTO anmnapara, CTpyiHoro
IpUHTEpA.

PaccmoTpenue ¢puznueckux o
CHOBAHMI 3IEKTPOCTATHYECKON
3aIIUTHI ¥ 3a3€MJICHUS
AIEKTPONPHUOOPOB.

Pemenne pacueTHBIX 337124 C SIBHO
3aIaHHOM (PM3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (opMyIT IIEKTPOCTATUKH.

Pemenne kayecTBEHHBIX 33124

C OIOPOM Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
SIBJICHHSI DJIEKTPOCTATHKHU.
Pacnio3naBanue Gpusnveckux siBICHUAN
B Y4€OHBIX OMBITaX U OKPYKaroIen
KU3HU: dJICKTPU3ALNS TET,
B3aUMOJICHCTBHE 3aPsAI0B U OObSICHEHUE
MX Ha OCHOBE 3aKOHOB U (popMy1
AIIEKTPOCTATUKH.

Onucanue U3y4eHHBIX CBOMCTB
BELIECTBA U AJIEKTPUUECKUX SIBICHUN

C UCIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: DJIEKTPUYECKUM 3apsif,
HANPSDKEHHOCTD 3JICKTPUUECKOTO MOJIs,
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MOTEHIIUAJI, PAa3HOCTh IMTOTEHIIUAJIOB,
ANEKTPOEMKOCTb.

AHanu3 GU3NYecKuX MPoIecCoB

U SIBJICHUH C UCIIOJIb30BAHUEM
(hU3nYECKUX 3aKOHOB: 3aKOHA
COXpPaHEHMS JICKTPUUECKOTO 3apsia,
3akoHa KynoHna.

Pabora B rpynnax npu aHayimse
JIOTIOJTHUTEIIFHBIX UCTOYHUKOB
MH(pOpMAaIUU U TOATOTOBKE COOOIIEHUM
O MPOSIBJICHUH 3aKOHOB DJICKTPOCTATUKU
B OKPY>KaIOIIeH )KU3HU U IPUMEHEHUU
UX B TSXHUKE

4.2

IlocTogHHBIN

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYyLIECTBOBAHUS AJIEKTPUUECKOTO
toka. Ucrounukm Toka. Cujia Toka.
IToCcTOSTHHBIN TOK.

Hanpsoxenue.

3akoH OMa [ y4acTKa LeTu.
DIIEKTPUUECKOE COPOTUBIICHHUE.

Y nenpHO€E CONMPOTUBIICHUE
BelecTBa. [locnenoBarenbHoe,
napajieIbHOE, CMEIIAHHOE
COEJIMHEHUE MPOBOIHUKOB.
PaboTa snexkTpruyeckoro Toxa.
3akoH J[xoyns—JIenua. MomHoCTh
AIIEKTPUUYECKOTO TOKA.

[IpoBeneHue dKCIIEpUMEHTa: U3yUYEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue JJ1C ucTtouHnka Toka v ero
BHYTPEHHETO COMPOTUBJICHUS;
HaOII0ICHUE IIEKTPOJIN3A.

OrnieHKa aOCOFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEepPEeHNH (PU3NUECKUX
BEJINYUH.

OObsicHEHUE PUHITUATIOB TCUCTBUS

1 YCJIOBHI 0€30MaCHOTO MPUMEHEHUS
aMIlepMeTpa, BOJBTMETPA, peocTaTa,
HMCTOYHUKOB TOKa,
ANEKTPOHArPEBATEIbHBIX U
AIIEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DJIIEKTPOJIBIKYIIASI CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOU (3aMKHYTOM )
anekTpuueckoi nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAs TPOBOJAMMOCTh
TBEP/IbIX METAJIOB. 3aBUCUMOCTh
CONPOTUBJICHUSI METAJIJIOB

OT TEMIIEpPaTyPBL.
CBepXIpoBOIUMOCTb.
DIIEKTPUYECKHUN TOK B BAKYyME.
CBoiICTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAs
Y IIPUMECHAS IPOBOJIUMOCTD
MOJTyIPOBOAHUKOB. CBOMCTBA
p—n-miepexoja.
[TonyripoBOIHUKOBBIE TTPUOOPHI.
DJIEKTPUYECKUM TOK B pacTBOpax
U pacIiaBax AJIeKTPOJIUTOB.

QHGKTpOJ'H/ITI/I‘-IeCKaH AUCCoaLmsi.

DNEKTPOIIH3.
DJIEKTPUYECKHM TOK B razax.
CaMOCTOSATEIbHBIN U
HECAMOCTOATEJIBLHBIN pa3psi/l.
Moumnus. [1na3ma.
TexHuueckue ycTpomucTaa

TEPMOMETPA CONPOTUBIIECHUS,
BaKyyMHOTO J10/1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOJHUKOBBIX
JMO0JI0B, TAJIbBAHUKHU.

Pemienne pacueTHbIX 3a/1a4 C IBHO
3aJIaHHON (HYU3UIECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocTOSIHHBIM
AIEKTPUYECKUI TOK.

PacnioznaBanue pu3nyeckux siBICHUN
B Y4€OHBIX ONBITaX U OKPYKaroIen
KU3HU: JIEKTPUYECKAsI IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MariuTHOE JIEUCTBUS TOKA.

AHanm3 3JIEKTPUYECKUX SIBICHAN

Y IIPOLIECCOB B LIEIAX OCTOSHHOIO
TOKa C UCITOJIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MIOCJIEA0BATEIBLHOTO M TAPAJUIEIIBHOTO
COEIMHEHHUSI IPOBOJHHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanve 3y4yeHHbIX CBOMCTB
BEILECTB U MJIEKTPUUYECKUX SIBJICHUI

C MCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYUH: AIIEKTPUUYECKUH 3aps, CUIIa
TOKQ, JIEKTPUYECKOE HANIPSIKEHUE,
ANEKTPUUYECKOE COMPOTUBIICHHUE,
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U TIPaKTHUYECKOE MPUMEHEHUE:
amIiepMeTp, BOJIBTMETP, peocTar,
MCTOYHUKHU TOKA,
AJIEKTpOHArpeBaTeNIbHbIC TPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIU JHOJI, TEPMUCTOPEI

U (hOTOPE3UCTOPBHI,
MOJTyIPOBOTHUKOBBIH U0,
rajJbBaHHUKa

pa3HocTh notenuuainos, /C, pabota
TOKa, MOIIIHOCTbh TOKA.
Hcnonb3zoBanne nHOOPMAITMOHHBIX
TEXHOJIOTUH 15 TIOUCKA,
CTPYKTYpHUPOBaHUS, UHTEPIIPETALINI
U TIpe/icTaBlIeHus UHPopMaluu

MIPU MOJITOTOBKE COOOIIEHUM

O IPUMEHEHHUH 3aKOHOB MOCTOSTHHOTO
TOKa B TEXHUKE U TEXHOJOTUSIX

Hroro no pazgeny

22

PesepBHoe Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

No
/11

HaumenoBaunue
pa3aenoB U TEM
y4eOHOro rpeaMera

KomnuectBo
JacoB

[IporpammHoe copepkaHue

OCHOBHBIE BHJIBI JICATSIIBHOCTH
00yJaroImuxcs

Paznen 1. DinekrpoamHammuka

1.1

MaruuTtHOE€ 1oJI€E.
DIIEKTpOMarHuTHas
WHTYKITUS

11

ITocTossHHBIC MAarHUTHI.
BzanMoaeicTBre MOCTOSTHHBIX
MarHuToB. MarHuTHoe moie.
BekTop MarHUTHOM MHIYKIIUH.
[IpyHIMD cynepno3uuun
MarHMTHBIX oJIeH. JInHuMn
MarHuTHOM nHaykuuu. Kaptuna
JIMHUM MAarHUTHOM MHAYKIIWU TOJIA
MMOCTOSIHHBIX MarHUTOB.
MarauTtHoe 1osie NpOBOIHUKA

¢ TokoM. KapTrHa TuHUN HHAYKIUU
MarHuTHOTO MOJISI JJTUHHOTO
MPSIMOT'O TPOBOIHUKA U 3aMKHYTOI'O
KOJIBIIEBOT'O MPOBOIHUKA, KATyIIKH
¢ TokoM. OnbIT Dpcrena.
B3auMoelicTBrE MPOBOTHUKOB

C TOKOM.

Cuita Amnepa, ee MOZyJIb

Y HaIlpaBJICHUE.

Cuna JlopeHua, ee MOIyJIb

Y HarpaBjieHue. [[BrkeHue
3apsIKEHHOMN YaCTHUILIbI

IIpoBeneHne SKCIEPUMEHTA: U3YUYEHUE
MAarHATHOTO TMOJIS KATYIIKU C TOKOM;
WCCIIEIOBAHNE JEHCTBHS IIOCTOSSHHOTO
MAarHiTa Ha paMKy ¢ TOKOM;
HCCIICTOBAHUE SIBJICHUS
AIIEKTPOMAarHUTHOM MHIYKIIMH.
Onenka abCOJIFOTHBIX U OTHOCUTEbHBIX
MOTPEUTHOCTEN U3MEPEHUN (PUZNYECKUX
BEJINYMH.

OObsicHEHUE IPUHLIUIIOB IEUCTBUS

Y yCJIOBUI 06€301acHOr0 MPUMEHEHUS
ITOCTOSTHHBIX MarHUTOB,
IEKTPOMATHUTOB, DJIEKTPOABUIATENIS,
YCKOpHUTEJIEH 3JIEMEHTAPHBIX YaCTHLL,
VHIYKLIUOHHOM €Y.

Pemenue pacueTHbIx 3amau

Ha MpUMEHEeHHE (HOPMYJT TEMBI
«MarauTHoe nosue. JNeKTPOMArHUTHAs
VHIY KIS

Pemenue kayeCcTBEHHBIX 3a1a4

C OIIOPOM HA U3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE
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B OJIHOPOJTHOM MarHuTHOM TIOJIE.
Pa6orta cumnel Jlopenta.

SIBneHune 3JIEKTPOMarHUTHOM
uHaykuuu. [ToTok BekTopa
MAarHUTHOW WHIYKIIUH.
DJIEKTPOABMXKYIIAs CHJIAa UHIYKIWH.
3aKOH 2JIEKTPOMAarHUTHOU
nHaykuuu Papajes.

BuxpeBoe 3J1eKTprUIecKoe NoJIe.
DIIEKTPOABIKYIIAs CHJIa MHIYKIIUN
B MPOBOJHUKE, ABIKYILIEMCS
MOCTYNATEIbHO B OJHOPOIHOM
MarHuTHOM TIOJIE.

[IpaBuino Jlenna.

NunykTuBHOCTSL. fBIICHUE
CaMOMHAYKIIMU. DNEKTPOJIBUKYIIAS
CHJIa CAMOWHIYKIIHH.

DHeprusi MArHUTHOTO MOJI KaTyIIKH
C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
TexHuyeckue ycTponucTaa

Y PAKTUYECKOE TPUMEHEHHUE:
MMOCTOSIHHBIC MarHHUTHI,
AJIEKTPOMArHUTHI,
AJIEKTPOIBUTATEIIb, YCKOPUTEIIH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIUOHHAS M€Yb

SIBJICHUS TeMbl « MaraHuTHoOE MmojJie.
DJIEKTPOMArHUTHAST UHTYKITUSD).
OnpeneneHue HaIpaBJICHU BEKTOpa
WHAYKIIUY MAarHATHOTO TOJIs
MPOBOAHUKA C TOKOM, CUJIbI AMIiepa
u cuiel JlopeHia.

Pacno3naBanue puznueckux sBICHUN
B YUEOHBIX OIBITaX M OKPYIKaOIICH
’KM3HH: B3aMMO/JICICTBUE MarHuTOB,
AIEKTPOMArHuTHAsI UHAYKIUS,
JIeiiCTBE MAarHUTHOTO TI0JISI Ha
MPOBOJIHUK C TOKOM U JIBUKYITUNCS
3aps.

AHanu3 3J1€KTPOMArHUTHBIX SIBJICHUH
C MCMOJIb30BaHHEM 3aKOHA
AJIEKTPOMArHUTHOW MHIYKIIUH.
Onucanne N3y4eHHBIX CBOMCTB
BEIIECTB U JIEKTPOMATrHUTHBIX
SIBJICHUM C HUCIIOJIb30BaHUEM
(bU3NYECKUX BETUYUH: MHITYKITUS
MarHUTHOIO MOJIs, CKUjla AMIiepa, cuiia
JlopeHiia, ”HIYKTUBHOCTh KaTyIIKH,
SHEPTUS AJIEKTPUUECKOTO U MATHUTHOTO
nojeu

Hroro no pazgeny

11
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Pasznea 2. Kosie0anua v BOJIHBI

2.1

MexaHnyeckue
Y 3JICKTPOMATrHUTHBIE
KoJicOaHus

KonebarenbHas cucrema.
CBoOO/IHbIE MEXaHUYECKUE
KoJjebanus. 'apmonnueckue
kosnebanwus. [lepuon, yactora,
aMIUTUTYyAa ¥ (aza KojaeOaHuH.
[IpyXKUHHBIN MasATHUK.
MareMaTu4ecKkuii MasiTHHK.
YpaBHeHUE rapMOHUYECKHUX
kosebanuil. [IpeBpaiienue suepruu
IIPY TAPMOHUYECKUX KOJICOAHUSX.
KonebarenbHblit KOHTYP.
CB0OOIHBIE PJIEKTPOMArHUTHbHIC
KOJIeOaHUs B UACATHBHOM
K0JIe0aTeIbHOM KOHTYpe. AHANOTrust
MEXIy MEXaHUICCKUMHU U

QJICKTPOMAroHuTHBIMHA KOJICOAHUSIMU.

®opmyna TomcoHa. 3aKoH
COXPaHEHUS YHEPTUU B UIECATBHOM
KoJie0aTeIbHOM KOHTYpE.
[IpencrasieHue 0 3aTyXarImUx
KoJeOanusax. BeiHy X 1eHHBIC
MEXaHUYEeCKHe KOJIeOaHums.
Pe3onanc. BeiHyXeHHbBIE
AIIEKTPOMATrHUTHBIE KOJeOaHMUs.
IIepeMeHHBIN TOK.

CHHycOMIAIbHBIN TEPEMEHHBII TOK.

HccenenoBanue napameTpoB
KoJIeOaTeIbHON CUCTEMBI — [IEPUO/IA,
4acTOThI, AMIUTUTYABI U (ha3bl
KoJieOaHuM (MPy>KUHHBIN

W/WJIA MaTeMaTUYECKUN MasSTHUK).
HaOmnronenue 3aTyxarmmnmx KojaeoaHuu.
UccnenoBanue CBONCTB BHIHY K ICHHBIX
Kosie0aHuM.

HaOmronenue pezonanca.

[IpoBeneHue 3KCIEpUMEHTA:
MCCIIeIOBaHME 3aBUCUMOCTH ITEPUOJIa
MaJIbIX KojeOaHuid rpy3a Ha HUTH

OT JIYIMHBI HUTU U MAaCCHI TPY3a;
HCCJIETIOBaHKE IIEPEMEHHOTO TOKA

B IIETIH U3 MOCTEA0BATEILHO
COCTMHECHHBIX KOHCHCATOPA, KATYIITKA
U pe3UCTOpA.

Orenka aOCOFOTHBIX M OTHOCUTEIBHBIX
MOTPEUTHOCTEW U3MEPEHUN (PU3NUECKHUX
BEJIMYMH.

OObsicHEHUE PUHITUATIOB TCUCTBUS

Y yCJIOBHM 6€3011acCHOr0 MPUMEHEHUS
AIIEKTPUIECKOTO 3BOHKA, T€HEpAaTOpa
MEPEMEHHOTO TOKA, JINHUU
AIIEKTpONepeay.

Pelenue pacueTHbIX 33714 C SIBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUIMTYTHOE U ACUCTBYIOLIEE

SHAYCHUC CHJIbI TOKA X HAIIPAKCHUS.

Tpanchopmarop. [IpoussoacTso,
nepegaya v norpediaeHue
AIEKTPUYECKOU SJHEPTUH.
DKOJIOTUYECKHUE PUCKU

IIPpH IIPONU3BOJACTBEC DJICKTPOIHCPIUH.

KynpTypa ucnonb3oBanus
AJIEKTPOIHEPTUH B IIOBCETHEBHOM
KU3HU.

TexHuyeckue ycTponcTaa

Y IPAKTUYECKOE IPUMEHEHUE!
AIEKTPUYECKUI 3BOHOK, FT€HEPATOP
NIEPEMEHHOT0 TOKA, IMHUU
ANIEKTponepesayd

3aJIaHHON (PU3UUECKON MOJICITHIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 HOpPMYJI, OTTUCHIBAIOIITIX
MEXaHUYECKUE U DIIEKTPOMAarHUTHBIE
Kosie0aHusl.

Ornucanre MeXaHUYEeCKUX

Y DJIGKTPOMATrHUTHBIX KOJeOaHuH

C MUCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: IEPUOJ U 4acTOTa
KoJieOaHuil, aMImnTyaa u pasza
Kosie0aHu, 3aps]] U cujia TOKa

B FAPMOHUYECKHX JIEKTPOMArHUTHBIX
KOJIeOaHUsIX.

Pemmenne kadecTBEHHBIX 3a/1a4

C ONIOPOM Ha U3YUYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OTICHIBAIOIIINE
MEXaHUYECKUE U 3JIEKTPOMarHUTHbIE
Kosie0aHusl.

Pabora B rpynmax mpu rmiiaHUpOBaHHH,
MPOBEJICHUH U UHTEPIIPETALIUU
pE3yJIbTaTOB OMBITOB, M aHATIN3E
JOTIOJIHUTENIBHBIX HCTOYHUKOB
uH(pOpMAIUH 1O TEMe

2.2

MexaHnueckue
Y DJICKTPOMArHUTHBIE
BOJIHEI

MexaHn4decKkre BOJHBI, YCIOBHS
pacnpoctpanenus. llepuos.
CKopoCTh pacnpoCTpaHEHUS

u 1nuHa BoHbI. [lonepeunsie

N3yuenune o6pa3oBaHus

Y pacIpOCTPAHECHHUS ITOTIEPEUHBIX
Y TIPOIOJTHHBIX BOJIH.
Habmonenue orpaxkeHus
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Y MPOOJIbHBIE BOJIHBI.
WnTepdepentus u nudpakuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTB
3ByKa. Beicora Tona. TemOp 3ByKa.
DIEKTPOMAarHUTHBIE BOJIHBI.
VYcnoBus u3ydeHus
AIIEKTPOMArHUTHBIX BOJIH. B3anMHuas
OopueHTalus BEeKTopoB E, B,

U B DJIEKTPOMarHUTHOM BOJIHE.
CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)k€HUE, NPEJIOMIICHHUE,
noJIsipu3alus, 1uQpakius,
uHTepdpepenius. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[IIxana 37€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 371eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

ITpuHIMIIBI pagUOCBI3U

U TesneBuAeHUs. Pagronokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE
OKPYXaroUIEn CPeibl.

TexHuyeckue ycTponcTaa

U MIPAKTUYECKOE PUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTBHI,
yJIbTPa3ByKOBask AMArHOCTUKA

B TEXHUKE U MEAUIIMHE, paaap,

U TIpesIoMJICHUS, HHTep(pepeHnu

U U paKIIIi MEXaHUYECKUX BOJTH.
HaGnronenue cBsi3u rpOMKOCTH 3ByKa
Y BBICOTHI TOHA C aMIUIUTY101

Y 4acTOTOM KoJieOaHMi, 3ByKOBOTO
pe30HaHca.

Hccenenosanue CBONCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
IIPEJIOMJIEHUE, TOIAPU3AL,
nudpakuys, uHTephepeHIus.
N3yueHune ycioBui n3ny4eHus
AIIEKTPOMATHUTHBIX BOJIH, B3AUMHOM
opueHTauuu BeKTopoB E, B, v

B DJIEKTPOMATrHUTHOW BOJIHE.
N3yyeHne npuMeHeHus
AIIEKTPOMATHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBbscHeHne PUHIIUIIOB IEUCTBUS

Y yCJIOBHM 6€3011acCHOr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIIBTPa3BYKOBOW JUArHOCTUKHU

B TEXHHUKE U MEJIMLIMHE, pajapa,
paauoNpuEMHHKA, TEJIEBU30PA,
aHTeHHbl, Tenedona, CBY-neuwn.
Peuienne pacueTHbIX U KAUECTBEHHBIX
3a/1a4 ¢ OMOPOM HA U3YUYEHHbIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OIUCHIBAIOIINE
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panuoNpPHUEMHUK, TEIEBU30DP,
anTeHHa, teneon, CBU-neun

pacrpoCTpaHEHNE MEXAHUYECKHUX
Y 3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3zoBanre nHOOPMAIMOHHBIX
TEXHOJIOTHH JIJIS TIOMCKA,
CTPYKTYpPHUPOBAHUS, UHTEPIIPETALINI

U TIpe/icTaBlieHUus UHPopMaluu

MIPU MOJITOTOBKE COOOIIEHUMN

00 MCI0JIb30BAHUH JIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

VYyacTtue B IUCKyccun

00 JIEKTPOMArHUTHOM 3arps3HEHUU
OKPY’KaroUIEH CPEIbI.

PaboTa B rpymnmax npu riaHUpOBaHUH,
MPOBEJICHUN U UHTEPIPETALIUU
PE3yJIbTaTOB OIBITOB U aHAJIN3E
JOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(pOpMAIUH 10 TEME

23

OnTuka

10

['eomeTprueckast onTuka.
[IpsAmosIMHENTHOE pacpOCTPaHEHUE
CBETA B OJHOPOAHOM cpexe. Jlyu
cBeTa. TOYEYHBINM UCTOYHHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
otpaxeHus cera. [loctpoeHue
M300paKEHHI B TNIOCKOM 3€pKalie.
[Ipenomnenue cBeta. 3aKOHbI
npeaoMIIeHUs cBeTa. AOCOIOTHBIN
nokazarenp npenomienus. [lomnoe

N3yuenue siBIICHUS TTOJTHOTO
BHYTPEHHETO OTPAKECHUS, €TO
NPUMEHEHUS B CBETOBO/IE.

N3ydenune Moaenen MUKpOCKOIIa,
TEJIECKOoIa.

ITosmyyenune criekTpa ¢ MOMOIIBIO
MPU3MBI U TU(PPAKITUOHHON PEIIETKH.
N3mepenue nokaszaress npeaoMIICHHS
CTEKIIA.

UccnenoBanne CBOMCTB M300paKeHUI
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BHYTPEHHEE OTPAXKEHUE.
[IpenenpHbIN yro MoIHOTOo
BHYTPEHHETO OTPAKCHHUSI.
Hucnepcust cBeta. ClioKHBIN COCTaB
oenoro ceeta. L[Ber.

ColuparoIue 1 pacceruBaroIue
nuH3b1. ToHKas mnH3a. DOKyCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOM JIuH3bI. [locTpoeHne
U300paKEHHI B COOMPAIOIINX

Y paccerBaromux auH3zax. opmyna
TOHKOM JIMH3BI. Y BEIMUCHHE,
JIaBa€MO€ JIMH30M.

[Ipenensl npUMEHUMOCTH
T€OMETPUYECKON OITHUKH.
Bonnogas ontuka. Uutepdepenius
cBeta. KorepeHTHbIE HCTOYHUKH.

Y cnoBus HabMOAEHUS

MaKCHMYMOB 1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT ABYX CUH(a3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. IudpakunonHas
perieTka. Y clioBre HaOIIOACHUS
[JIABHBIX MAKCUMYMOB MPH NAJIEHUN
MOHOXPOMATHYE€CKOTO CBETA

Ha TU(PPaKIIMOHHYIO PEIIETKY.

B JIMH3AX.

OOBbsicHEHUE MPUHLUIIOB IEUCTBUS

U YCJIOBHI 0€30MacHOr0 MPUMEHEHUS
OYKOB, JyTibl, (hOTOAIIApaTa,
IIPOEKIIMOHHOTO anmnapara,
MHKPOCKOIIa, TEJIECKONa, BOJOKOHHOMN
ONTHKH, TUPPAKITUOHHON PEIIETKH,
MOJISIPOUAA.

Pelenue pacueTHbIX 3aa4 C SBHO
3aIaHHOM (PM3UYECKON MOJIEIIBIO

C MCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (POPMYJI TEOMETPUYECKOM
OITHKH.

[TocTpoenue u onucanue N300paxeHus,
CO3[1aBAEMOTO TIJIOCKAM 3€PKAJIOM,
TOHKOW JINH30M.

PaccmoTtpenue nipenenos
IIPUMEHUMOCTH T€OMETPUUIECKOIN
OITHKH.

Pacnio3naBanue Gpu3nveckux sBICHUAN
B OIIBITaX U OKPY’KAIOLIEH KU3HMU:
NPSIMOJIMHEWHOE PACTIPOCTPAHEHUE
CBETa, OTPAXKEHUE, IPEJTOMIICHHUE,
uHTephepeHus, Tudpakius

Y MOJISIpU3alisl CBETA, JUCIIEPCHUS
CBETA.
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[Tonmsapu3zanus ceera.

TexHuyeckue ycTponcTaa

Y MPAKTAYECKOE MPUMEHECHUE:
OUKH, Jyma, (poroanmnapar,
MMPOEKIMOHHBIN amIapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, TU(PpaKIIMOHHAS PEIlIeTKa,
MIOJISIPOU T

N3ydenue ycnoBuit HaOII0ICHUS
MaKCHMYMOB 1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE
OT IBYX CUH(a3HbBIX KOT€PEHTHBIX
HMCTOYHHKOB.

VY cnoBue Ha0IIOICHUS TTIABHBIX
MaKCHMYMOB NP MaICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPaKIMOHHYIO PEUIETKY.
AHann3 ONTHYECKUX SIBICHUI

C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEITHOTO PaclpOCTPAHEHHUS
CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI IPEJIOMJICHHUSI CBETA.
Onucanue ONTUYECKUX SIBICHUN

C MCHOJIb30BaHUEM (DU3UUECKUX
BEJINYUH: (POKYCHOE PacCTOSIHUE

Y ONTUYECKAS CUJIa JIMH3bI

Hroro no pazgeny

Pa3znen 3. OcHOBBI cienIUAILHOM TeOPUH OTHOCUTENBHOCTH (Hasee — CTO)

3.1

OCHOBBI CIIEITUATTEHON
TEOpUHU
OTHOCHUTEJIBLHOCTH

4

['panuLbl MNPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKHU.
IToctynarsl ciequaibHON TEOPUU
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJIyJIsl CKOPOCTH CBETA B BAKYYyME,
MIPUHLNI OTHOCUTEIbHOCTH
OWHIIITENHA.

Pemenne kayecTBEHHBIX 3a1a4

C OITOPOM HA U3YYEHHBIE ITOCTYJIAThI
CTO.

Hcnonb3zoBanue nHOOPMAITMOHHBIX
TEXHOJIOTUH JIJIS TIOUCKA,
CTPYKTYPHUPOBAHMSI, UHTEPIIPETALUN
U TIpeICTaBJIeHUs HHPOpMaIIUU
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OTHOCHUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMe/IJICHUE
BPEMEHH U COKpAIICHUE JITUHBI.
DHeprus U UMITYJIbC
PEJIATUBUCTCKON YaCTHIIBI.
CBs13b Macchl € 3HEpruen

¥ UMITYJIECOM PETISITUBUCTCKOM
YACTUILIBI. DHEPTHS TOKOS

IIPH MOJTOTOBKE COOOIICHUN
0 rpaHuIIaX MPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH U OCHOBAX

CTO

Hroro no pazgeny

Pa3znen 4. KBantoBas ¢pusuka

4.1

DJIIeMEHTHI KBAHTOBOU
ONTUKH

®otonbl. PopMmyia [1nanka cBsizu
sHepruu (HPOTOHA C €r0 YACTOTOM.
DHeprus 1 UMIyJbC HOTOHA.
OTKpBITHE U UCCIIEIOBAHNE
dboroaddexra. OnbITH

A.l'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHHE
OitamreitHa as pororddexra.
«Kpacnas rpanuia» porodddekra.
JlaBnenue cBeta. OMBITHI

I1.H. JIebenena.

XUMHUYECKOE JEUCTBUE CBETA.
TexHuyeckue ycTponcTaa

U TIPAKTUYECKOE TPUMEHEHHUE:!
dboTosnemMeHT, GOTOTATIHK,
COJIHEUHas OaTapesi, CBETOIHO/T

Haobmronenue gororddexra

Ha YCTAHOBKE C [IMHKOBOM IIJIACTHUHOM.
Hccnenoanne 3aKOHOB BHEIIIHETO
dhoTtorddekra.

OObsicHeHUE OCHOBHBIX ITPUHITUTIOB
JNEUCTBUSI TEXHUYECKUX YCTPOMCTB,
Takux Kak: (OTOAIEeMEHT, (POTOAATUHK,
COJIHEUHasi OaTapesi, CBETOUO/I;

Y yCJIOBUH X 6€30MacHOro
MIPUMEHEHUS B MPAKTUYECKON )KU3HH.
Pemienue pacueTHbIX 3a/1a4 C SBHO
3a1aHHOM (PM3UYECKON MOJIEITBIO

C UCTIOJIb30BAaHWEM OCHOBHBIX 3aKOHOB
1 (OpMyJT KBAHTOBOW OTITHKHU.
Pelienne kauyeCTBEHHBIX 3a7a4

C OMOPOY Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOW ONTHKH.
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PacmosnaBanue GU3NUECKUX SIBJICHUM
B YUEOHBIX OTBITAX:
dhoToanekTpudeckuii 3¢ PpexT, cBeToOBOE
JaBIICHUE.

Onucanue u3y4eHHbIX KBAHTOBBIX
SABJICHUU U TPOLECCOB

C UCTOJIb30BaHNEM (U3HUECKUX
BEJINYMH: CKOPOCTh DJICKTPOMArHUTHBIX
BOJIH, JIJTAHA BOJIHBI M YaCTOTa CBETA,
AHEPTUs U UMIYJIbC GOTOHA

4.2

Crtpoenue atoma

Mogens atoma Tomcona. OnbITbI
Pesepdopaa no paccesHuro
a-dactull. [InanerapHas Mmozaenb
atroma. [loctynarsr bopa.
W3ny4yenue u noriomnieHue GoToHOB
IIpHU IIEPEX0JIE aTOMa C OAHOTO
YPOBHSI DHEPIUHU HA Apyrou. Buael
cnekTpoB. CeKTp ypOBHEN SHEPTUH
aToMa BOJOPOJA.

BomHoBBIE cBOMCTBA HacTHIl. BOJHEI
ne bpoitns. KopmyckymnsipHo-
BOJIHOBOM JyaJIM3M.

CrHoHTaHHOE Y BBIHYXJEHHOE
W3JIyYCHHUE.

TexHuyeckue ycTponcTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
CIEKTPAJIbHBIN aHAIN3

Nzydenune moaenu onbita Pesepdopaa.
IIpoBeneHMEe FKCIIEPUMEHTA

10 HaOJIIOICHUIO JIMHEHYATOT0 CIEeKTPA.
OneHka abCONIOTHBIX U OTHOCUTENIbHBIX
MOTPEUTHOCTEN U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

N3yuenne monenu aroma: TomcoHa,
MJIaHETApPHOM MOJENH aTOMa, MOJENH
aroma bopa.

N3yueHue criekTpa ypoBHEN SHEPTUU
aToma Bojiopojia. O0bsiCHEHUE
IIPUHLIAIIOB IEUCTBUS U YCIOBUN
0e30MacHOro MPUMEHEHHUS
CHEKTPOCKOIA, J1a3epa, KBAHTOBOIO
KOMIIBIOTEpA.

PemeHne kauecTBEHHBIX 33124

C OIIOPOM Ha N3YUYEHHBIC 3aKOHBI,
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(CIEKTPOCKOIT), J1a3ep, KBAaHTOBBIH
KOMITBIOTEP

3aKOHOMEPHOCTH U (prU3HUECKHe
ABJICHHS 110 TeMe « CTpOEHUE aTOMay.
Pacnio3naBanue (pu3nuecKux SBICHUMI
B YUEOHBIX OIBITAaX: BOSHUKHOBEHHE
JIMHENYaTOro CIIEKTPA U3JIyYEHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB

Y SIBJICHUH C UCIIOJIb30BAHUEM
rmoctynaros bopa

4.3

ATOMHOE PO

OKCTIEpUMEHTHI, JOKA3bIBAIOIINE
CJIOKHOCTb CTPOCHHS sJIpa.
OTKpBITHE PATMOAKTUBHOCTH.
Omneitel Pezepdopaa

MO OMPEACIICHUIO COCTaBa
paziOaKTUBHOTO U3ITYUYEHHUS.
CaoiicTBa anbda-, 6era-,
raMma-usnydenus. BrnusHue
paZiOaKTUBHOCTH Ha )KUBBIE
OpTaHU3MBI.

OTKpbITHE IPOTOHA ¥ HEUTPOHA.
HyxiionHast monens sinpa
I'eitzenbepra-MBaneHko.

3apsin sapa. MaccoBoe 4ncIo spa.
N30TOmBLI.

Anbda-pacnaa. DIEKTPOHHBIN

U TIO3UTPOHHBINA OeTa-pacnaj.
["amma-uznyuenue. 3akoH
PaZloOaKTUBHOIO PacHaja.

N3ydenune SKCnepuMeEHTOB,
JIOKa3bIBAIOIINX CIIOAKHOCTb CTPOEHUS
aTOMHOTO f]Ipa.

HccnenoBanne TpEKOB 4aCTHIL

(o rotoBbIM oTOTpadusiM).
N3ydenue saaepHbIX CUIL, SIIEPHBIX
peakIuii CHHTE3a U pacnaja,
TEPMOSIICPHOTO CHHTE3A.

N3ydyeHne HyKIIOHHOW MOJIEIH siapa
['eitzenbepra-lBaneHko.

OObsicHeHuE yCcTpoiCcTBa

Y IPUMEHEHUSI TO3UMETPa, KaMepbl
Bunbcona, ssgepHoro peakropa,
aTOMHOU OOMOBI.

Pemenne 3agau ¢ onopou

Ha MOJyYEHHbIE 3HAHUs, B T.4. O 3apsje
Y MacCOBOM YHCIIE Sapa.
Pacnio3naBanue puznyecKux sIBICHUN
B y4€OHBIX OMbITAX U B OKPYXKaIOUIeH
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DHeprus CBSI3U HyKJIOHOB B SIPE.

S nepHble CHUIIBL.

JledbexT Maccol spa.

S nepnepie peakuu. Jlenenue

Y CUHTE3 SIIEP.

S nepnpii peakTop. TepMosaepHbIT
cunTes. [IpoOaembl U epCreKTUBbI
AJIEPHON DHEPIETUKH.
DKOJOTUYECKUE aCIIEKTHI SJIEPHOU
SHEPIrETUKH.

DiieMeHTapHbIe YacTUlbl. OTKpBITHE
ITO3UTPOHA.

Metob!I HaOJIIOIEHUS

Y PETUCTPALMHU JIEMEHTAPHBIX
YaCTUL.

DyHIaMEHTAJIbHBIE
B3anMouencTeua. ExnHCTBO
(buU3MYECKO KapTUHBI MUPA.
TexXHUYEeCKHE yCTpOUCTBA

Y IPAKTUYECKOE TPUMEHEHHUE:
JI03UMeETp, KaMmepa BuiibcoHa,
SJIEPHBINA PeaKkTop, aToMHasi bomba

YKW3HU: €CTECTBEHHAS M UCKYCCTBECHHAs
PaIOaKTUBHOCTb.

Omnmcanne KBaHTOBBIX SBJIICHUM

Y TIPOLIECCOB C UCTI0JIb30BAaHUEM
(hbU3NYECKUX BEITUYHMH: TIEPHOJT
MoJIypacmajia, SHEPrus CBSI3U aTOMHBIX
a5ep, 1e(pexT Macchl spa.

AHanu3 mpoIeccoB U SBJICHUM

C MCIOJIb30BaHHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHHUS
BJIEKTPUYECKOTO 3apsifa, 3aKOH
COXPaHEHHSI MACCOBOTO YHCIIA,
nocryjartsl bopa, 3akoH
PaIMOAKTUBHOIO pacnaja.

VYyactue B paboTe Kpyrjioro crosia
«DyHIaMEHTAJIbHBIC B3aUMOICUCTBUS.
EnuncTBO hM3nveckoil KapTHHBI MUPAY.
Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTHH JJIs1 [TIOUCKA,
CTPYKTYPUPOBAHUs, UHTEPIIPETAUN

Y TIpeJICTaBlIeHUs] HH(OpMaILUK

MIPU MOJITOTOBKE COOOIIEHUM

O IPUMEHECHUH 3aKOHOB KBAHTOBOM
(OU3UKU B TEXHUKE U TEXHOJIOTHSIX,
JKOJIOTUYECKUX ACTIEKTaX SACPHOU
SHEPreTUKH

Hroro no pazgeny

15

60



Paspnen S. DieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DNEMEHTHI
aCTPOHOMHU
U acTpoU3uKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MEPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMMUH.

Bup 3Be3gnoro ne6a. Co3pesnus,
SAPKHUE 3BE3/Ibl, TJIAHETHI, UX
BUIUMOC JIBH)KCHUE.

ConHeyHas cucTeMa.

Connne. CollHeUYHass aKTUBHOCTb.

Nctounuk sneprun ConHua U 3B€37.

3Be3/bl, NX OCHOBHBIC
XapaKTepuCcTUKU. JlnarpamMmma
«CIIEKTPaJIbHBIN KJIACC —
CBETUMOCTDY. 3BE3/I5I ITIAaBHOMN
MOCJIeI0BATEIbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTDY JIJIS 3BE3]I
TJIaBHOM T10CJIEJ0BATEIbHOCTH.
BuyTpeHHee cTpoeHue 3BE3 /.
CoBpeMeHHbBIE TPEACTABIEHUS

O TPOUCXOKIAECHUM U IBOJIOIUU
ConHna u 3Be3/1. DTaIlbl )KU3HU
3BE3I.

Mauneunsii [1yts — Hama [ anakTuka.
ITonoxxenue u nerxenue CorHIa

B 'anakTuke. THUIbl rajakTHK.
Paguoranaktviky u KBa3apsl.
UepHble AIPHI B A/IpaX TAUTAKTHUK.

ITonroroBka cooOmeHni 00 3Tamax
Pa3BUTHS aCTPOHOMHMH, O TIPUKIIATHOM
Y1 MUPOBO33PEHYECKOM 3HAYCHUH
aCTPOHOMMH, O METOJIaX MOJyUYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOMU
ACTPOHOMMUH.

N3ydyeHne coBpeMEHHBIX
MIPEJICTaBICHUH O MPOUCXOXKICHUN

u 3Borony COJIHIIA U 3BE3I.
N3ydyeHue TUIIOB rajakTHK,
pPaauoTAIAKTHK U KBa3apoB.
N3ydenune nBuKeHUsI HEOSCHBIX TeT,
ABOJIIOIMU 3Be311 U BceneHnou,
MPOIIECCOB, MPOUCXOASIIUX B 3BE3/1aX,
B 3BE3JIHBIX CUCTEMaX,

B MEXTaJIAKTUYECKOM CpeTIe,
MacITabHOU CTPYKTYpbl BeeneHHOI.
OObsicHenue pacimpenus Beenennoi
Ha OCHOBE 3akoHa Xa00Ja.
[ToaroToBka K 00CYXICHUIO
HEpelIeHHBIX MTP00JIeM aCTPOHOMUH.
[IpoBenenue HabmOACHUN
HEBOOPY>KEHHBIM TJIa30M

C UCTOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JJIs OTIpeIeTICHUS
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Bcenennas. Pacimpenue
Bcenennoit. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. Penukrosoe
U3IIy4YCHHUE.

MacmtabHas CTpyKTypa
Bcenennon. MerarayakTuka.
Hepemennsie mpoOaemMbl

MOJIO’KEHHUSI HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ua CeBepHOro Moiaymapus

U SIPKUE 3BE3/IbI.

[IpoBenenue HAOIIOICHUI B TEIECKOI
Jlynel, mitaner, Mutednoro Ilytu.
VY4acTue B JUCKYCCUH O HEPEIICHHBIX
npobJieMax aCTpPOHOMUU

aCTPOHOMHU
Hroro no pazgeny 7
Pa3zges 6. O0001aroniee NnOBTOpeHue
6.1 | O6oO6maroriee 4 OO06o001IeHNe U CUCTEMAaTH3aIIHS VYyacTtre B TUCKyCCHUU O POJIH (PU3UKHU
MTOBTOPCHUE coJlep KaHMs pa3IesioB Kypca ¥ aCTPOHOMUH B PA3TUIHBIX chepax

«Mexannka», «MonekyJsipHas
bu3MKa U TEPMOJUHAMUKAY,
«InexrpoauHaMukay, «Konebanus
Y BOJIHBDY, « OCHOBBI CIIEIIMATIBHON
TEOPUU OTHOCUTEIBLHOCTHY,
«KBanToBas puzukay, « JJIeMEHTHI
ACTPOHOMHH U aCTPOPUIUKI.
Ponb ¢husuku u actpoHOMUN

B DKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COI[UAILHON

Y OTUYECKOM c(hepax AesITeNbHOCTU
4eJIOBeKa, poJib U MECTO (PU3UKU

Y aCTPOHOMMH B COBPEMEHHOU
HAay4YHOU KapTUHE MUpPA, 3HAYCHUE

JIEATSIIFHOCTH YEJI0BEKA.
IToaroroBka coOOIEHUH O MECTE
(hu3nyecKoi KapTUHBI MUpPA B PATY
COBPEMEHHBIX MTPEACTaBICHUM

0 MPHUPOJIE.

BrinonaeHne yueOHbIX 3ajaHUH,
JEMOHCTPUPYIOLIUX OCBOEHUE
OCHOBHBIX MOHSTHH, GPU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca GU3HKHU
10—-11 xnaccoB
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OIIMCATEIIbHOM,
CUCTEMAaTU3HUPYIOIICH,
O00BSCHUTEIILHOMN

Y MPOTHOCTUYECKON (PyHKIIHIA
busndeckoit Teopuu,

poJib (hHU3UYECKOM TEOpUU

B (hOpPMUPOBAHUU MPECTABICHUN
0 ¢pu3HYECKOM KapTUHE MUPA,
MecTO (U3MUECKON KapTUHBI MUpPa
B O0I1IIEM DSy

COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEJICTABICHUM O IPUPOJIE

Hroro no pasaery 4
PesepBHoE Bpems

OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOITPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIE NH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

®usuka — HayKa O PUPOJE.
HaquLIe METOAbI ITIO3HAHUA
OKPY’KaloIllero MUpa

https://m.edsoo.ru/YXGQSPMI1P

Poine 1 MecTo du3uku B
(bopMHpOBaHNU COBPEMEHHON
HAy4YHOH KapTUHBI MHpA, B
MPaKTUYECKOHN e TeTBHOCTH
Ioaen

https://m.edsoo.ru/SHSXWFFVO

MexaHu4yeckoe TBUKECHHE.
OTHOCHUTENBHOCTD
MEXaHUYECKOTO JBUKEHUS.
[Tepemenienue, CKOpoCTb,
YCKOpPEHHUE

https://m.edsoo.ru/RSOAQV5ZX

PaBHOMEpHOE IIPAMOJIMHEWHOE
JIBUYKEHUE

https://m.edsoo.ru/LSIPY2JEZ

PaBHOYCKOpEeHHOE
prIMOJII/IHGfIHOG JBUXXCHUC

https://m.edsoo.ru/MDIDKJOUB

CBoboaHoe nageHue. Y cCKopeHue
CcBOOOIHOTO ITaCHNA

https://m.edsoo.ru/MXPLZIX8J

KpuBonuneriHoe 1BUXEHHUE.
JIBr>keHuEe MaTepUaIbHOM TOUKHU
110 OKPYKHOCTH

https://m.edsoo.ru/TFLJ2C4DN

[IpuHIUIT OTHOCUTETBHOCTH
lNanunes. MaepuuanbsHble
cucremsl orcuera. [lepBreiil 3aK0H
Hrrotona

https://m.edso0.ru/J6QY7N3IWN
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Macca tena. Cuna. [Ipuniun
cynepnosunuu cuil. Bropoi
3akoH HproToHa 1uist
MaTepuaIbHON TOYKH

https://m.edsoo.ru/BVINWTAQH

10

Tpernii 3akoH HproTOHA 1U11
MaTEpHUAIbHBIX TOYEK

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMUPHOTO TATOTEHUS.
Cuna tsoxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyrocru. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapdumnment
TpeHus. Cuiia COnpoTUBIICHUS
IIpH ABWKCHUU TECJIA B JKUIKOCTHU
WJIN Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[TocTynarensHoe n
BpalaTeIbHOE JBUKEHUE
aOCOJIIOTHO TBEPAOTO TENA.
MowmenT cusl. [lnedo cuibl.
YcnoBus paBHOBECUS TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMnynsc MaTepuabHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHUs UMITYJIbCA.
PeaxkTnBHOE ABMKEHIE

https://m.edsoo.ru/M5JQTKNWC

16

PaGoTta u MOLTHOCTD CHUITBI.
Kunernueckas sHeprus
MarepuanbHOU TOUkH. TeopeMa
00 U3MEHEHUHN KMHETUYECKOM
SHEPTUU

https://m.edsoo.ru/J1V59L28B

17

[TorenmaneHas 3HEPTHS.
[ToTeHImanpHasi 3HEPTUS YyOPYro

https://m.edsoo.ru/RNEXJW4KF
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ne(OpMUPOBAHHOI MPYKUHBI.
[ToreHmanpHas 3Heprus Teina
BOJIM3U MOBEPXHOCTH 3eMIIU

18

IloTennmansHele U
HENOTCHIMAIIbHEIC CHIIBL. CB3b
paboThl HEMOTEHITMAIBHBIX CHII C
M3MEHEHHEM MEXaHHYECCKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpPAHEHUS MEXAHUYECKOMN
SHEpPruu

https://m.edsoo.ru/DA3QVTOXQ

19

Jlaboparopras pabora
«HccnemoBanue CBsA3U pabOTHI
CHJIbI C UBMCHCHUEM
MEXaHUYECKOM SHEPrHH Tejia Ha
IIPUMEPE PACTKECHUS
PE3MHOBOTI'O KI'yTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTponbhas padota no teme
«Kunematuka. Jlunamuka.
3aKOHbBI COXpaHEHUs B
MEXaHUKe»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOMN
Teopuu. bpoyHOBCKOE IBHKEHUE.

Hudbdysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapaxkrep ABUKECHUS U
B3aHMMOJIECHCTBHS YaCTHI]
BellecTBa. Moaenu cTpoeHus
ra3oB, JKHJIKOCTEW U TBEPIBIX TEN

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. Konuuecto
BemiecTBa. [locrosannas
ABoraapo

https://m.edsoo.ru/FLIBAQDI13

24

TemuoBoe paBHOBECHE.
Temneparypa u e€ nzmepeHnue.

https://m.edsoo.ru/ WPNY6QARKZ
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[lIxana temnepatyp Llenbcus

25

Wneanpueiii raz B MKT.
OcHoBHoe ypaBHeHue MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOGcomtoTHas TemiepaTypa Kak
Mepa CpeIHEN KUHETUYECKOU
SHEPTUH JIBUKEHUS MOJIEKYI.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanmpToHa. ["a3oBbIe
3aKOHBI

https://m.edsoo.ru/Y3WB66I3A

28

JlaGoparopHnas pabota
«HccnenoBanne 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSHHSI
pa3peKeHHOTO Ta3a»

https://m.edsoo.ru/35DBLKT96

29

W3omporieccsl B HealbHOM Tase
U UX Tpaduueckoe
IpeJICTaBICHNE

https://m.edsoo.ru/OZJ3KZNI5

30

BryTtpeHnHss sHeprus
TEPMOAVMHAMUYECKON CUCTEMBI U
CIOCOOBI €€ N3MEHEHMS.
KonnyectBo TemioTs 1 pabora.
BryTtpeHnHss sHeprus
OJIHOATOMHOT'0 UJEAJILHOIO ra3a

https://m.edso0.ru/9JQITVXIY

31

Buasl Tenonepenaun

https://m.edsoo.ru/36JJI20W9

32

VeapHas TEIIOEMKOCTD
BerecTBa. KoanuecTBo TEMIOTEI
MIpH TETUIoNepeaaye.
AnmabaTHBIN Tporecc

https://m.edsoo.ru/5SK3Y4H86L

33

[IepBblii 3aKOH TEPMOAUHAMUKHU
U €r0 TPUMEHEHUE K
u3omnpoleccam

https://m.edsoo.ru/2HO06R3GAS

34

HeoOpaTtumocTs npo1ieccoB B

https://m.edsoo.ru/S8SLWDFTS
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npupoze. Bropoii 3akoH
TEPMOJAMHAMUKHI

35

[Tpunun nevicreus u KT/
TEIIOBOM MalTWHEI

https://m.edsoo.ru/DLCDEAAUC

36

[uka Kapuo u ero KIIJ{

https://m.edsoo.ru/4XPSAO0V7M

37

DKOJOrH4eCcKHe MPoOIeMbl
TEIUIOHEPTETUKHI

https://m.edsoo.ru/P07ZMYMSI

38

O6o0maromuit ypok
«MonekysipHas Gpusuka.
OcCHOBBI TEPMOJIMHAMUKH

https://m.edsoo.ru/9EKZ0DDWP

39

KontposnsHas paboTa o reme
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOJIMHAMUKHY»

https://m.edsoo.ru/RCARYE6ZX

40

[TapoobpazoBanue u
KoHIeHcalus. Mcnapenue u
KHUIICHUC

https://m.edsoo.ru/X48Q078EE

41

AOCOIIOTHAST 1 OTHOCUTEILHAS
BJIAKHOCTh BO3/1yXa.
Hacpimennsiii map

https://m.edsoo.ru/98HVAEBMM

42

TBépnoe teno. Kpucrammueckne
1 aMopQHBIe TeTa. AHU3OTPOIIHS
CBOMCTB KpHcTauioB. JKuakue
Kkpuctaabsl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

[InaBneHue n KpUCTATUIU3ALIMSL.
VY enpHas TenoTa niaBJIeHUs.
Cyb6numarus

https://m.edsoo.ru/OX117G6MR

44

YpaBHEHHE TEIJIOBOTO OajlaHca

https://m.edsoo.ru/OJUXGN2I1

45

DneKTpu3aIus Tel.
Dnexktpuyeckuii 3apsia. [IBa Buma
INEKTPUUYECKUX 3aPSI0B

https://m.edsoo.ru/QJ2S7WSBM

46

HpOBOI[HI/IKI/I, AUDJICKTPUKU U

https://m.edsoo.ru/F3YVPQUYH
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MOJIyIIPOBOIHUKH. 3aKOH
COXpaHEHUS IIEKTPUUECKOTO
3apsaa

47

BzaumopeiictBue 3apsiioB. 3aKoH
Kynona. Toueunsiit
AIEKTPUICCKUI 3apsil

https://m.edsoo.ru/SU3BUOTHH

48

Hanpsyk€HHOCTB IIEKTPUYECKOro
nosist. [IpuHnmn cynepno3uuuu
BJIEKTPUYECKUX MoJen. JInnun
HANPsHKEHHOCTH

https://m.edsoo.ru/9IKAWD2V6

49

Pabora cui
AJIEKTPOCTATHYECKOTO TIOJIS.
ITorenmman. Pazaocts
MMOTEHIINATIOB

https://m.edsoo.ru/VOPD9ASLF

50

HpOBO,I[HI/IKI/I H JUDJICKTPUKHU B
QJICKTPOCTATUYCCKOM I10JIC.
Z[I/IBJIGKTPI/I‘-ICCKaSI
IMPOHUITACMOCTDb

https://m.edsoo.ru/12P2S3127

51

OnektpoémkocTh. KonaeHcaTop

https://m.edsoo.ru/BIUPRD52W

52

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJICHCAaTOpa. DHEprus
3apsKEHHOT0 KOHIEHCaTopa

https://m.edsoo.ru/XPUKP82VE

53

JlaboparopHnast pabota
"N3mepenue 31eKTpOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[Ipuniun nercrTBus u
MIPUMEHEHHE KOHAEHCATOPOB,
KOIIMPOBAJILHOTO arapara,
CTPYHWHOTI'O ITPUHTEPA.
DnexTpocTaTUYecKas 3aluTa.
3a3emileHue AJIEKTPOIpruOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNeKTpUUECKUN TOK, YCIOBUS
€ro CyIeCTBOBaHUS.

https://m.edsoo.ru/D6Y72A4B7
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ITocTosuusli Tok. CHuna ToKa.
Hanpsokenne. ConpoTuBieHuE.
3akon OMa JyIsl y4acTKa 1enu

56

IlocnenmoBarensHOE,
napajuiesibHOe, CMEIIAaHHOE
COCIMHEHHE MPOBOIHUKOB.
Jlaboparopuas pabota
«M3y4yeHune cCMenranHHoro
COCJIUHEHHS PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR

57

Pa6ota u moutHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon OMa 11 MOJTHOM
(3aMKHYTOI) 2JIEKTPUIECKON
uenu. KopoTkoe 3amMmbIKaHHE.
JlaGoparopHnas pabota
«M3mepenne D/1C ucrtounuka
TOKa ¥ €r0 BHYTPEHHETO
COIPOTHBIICHUS

0.5

https://m.edsoo.ru/YNSBF7PBS

59

PesepsHelii ypok. KonTponsHas
pabota o Teme
"OnexTpoauHaMuka’ /
Bcepoccuiickas nmpoBepodHas
paborta

https://m.edsoo.ru/MFM6EIE5SX

60

O06o0maromuit ypok
«INEKTPOTUHAMUKAY /
Bcepoccuiickas nmposepodHas
paborta

https://m.edsoo.ru/PR6MDY07H

61

DIeKTpOHHAas TPOBOJIUMOCTh
TBEPJIBIX METAIJIOB.
3aBUCUMOCTh COIIPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOJIMMOCTb

https://m.edsoo.ru/ WMNNBQL9H
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https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
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https://m.edsoo.ru/WMNNBQL9H

62

DJIEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBoaHUKH, UX
COOCTBEHHAas U IIpUMECHasI
npooaumocTs. CBoiicTBa p—n-
nepexoza. [loxynpoBogHUKOBBIE
npuOopsI

https://m.edsoo.ru/S55A1DQUR

64

DJIEKTPUYECKUI TOK B pacTBOpax
U pacijiaBax JEKTPOIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOIHAITUS. DIEKTPOJIN3

https://m.edsoo.ru/QUOQUWVI1

65

DJIEKTPUYECKUI TOK B Ta3ax.
CaMOCTOSTENILHBIN U
HECaMOCTOSTEIIBHBIA pa3psil.
Moununs. I11na3ma

https://m.edsoo.ru/2V2KLFQA

66

DneKTpudecKue mpudopsl U
YCTPOWCTBA U MX MPAKTUIECKOE
npuMeHenne. [IpaBuna TeXHUKH
0e30macHOCTH

https://m.edsoo.ru/KJA02KUP5

67

Kontponbnas paboTa mo teme
«Inexkrpocratuka. [locrosHHbIN
3NeKTpuYecKkuii ToK. Toku B
pa3JIMYHBIX Cpeaax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBubIil ypok. O600mIaromnmit
ypok 1o TeMam 10 kiacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

ITocTossHHBIC MarHuThHl U UX
B3aUMOJCHCTBHE. MarHuTHOE
nose. Bektop MarHuTHOM
WHAYKIUU. JIMHUM MarHUTHON
WHYKIUU

https://m.edsoo.ru/4DMOYIIN6

MarauTHoO€e noJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
B3anmozeiicTBre NPOBOJIHUKOB C
TOKOM

https://m.edsoo.ru/1L5CT47FX

JlaGopaTtopHnas pabota
«VI3yueHne MarHuTHOTO TOJIS
KaTYIIKH C TOKOM

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBME MArHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlabopatopHast pabora
«Hccnenosanue aeMcTBUA
MOCTOSTHHOTO MarHuTa Ha PamMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MArHUTHOTO TIOJIS HA
JBIKYIIYIOCS 3apSKEHHYIO
gactuity. Cuna Jlopenma. Pabora
cuJiibl JIopeHna

https://m.edsoo.ru/7ABZQGQC9

DNeKTpOMarHuTHast UHIYKIUS.
IToTOK BEKTOpAa MarHUTHOM
uHaykuud. DJ1C uHayKIum.
3aKOH AIEKTPOMarHUTHOM
unaykuuu Papajes

https://m.edsoo.ru/VA26C9C3J

72


https://m.edsoo.ru/4DM0YIJN6
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https://m.edsoo.ru/HGHXLNLRZ
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https://m.edsoo.ru/VA26C9C3J

JlaGopaTopHnas pabota
«HccnenoBanue sIBJICHUS
AJIEKTPOMArHUTHON MHTYKIIHI))

https://m.edsoo.ru/XZS5MQCBU

NHnyKTUBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOMHIYKITUU. DHEPIrus
MarHUTHOTO TOJISI KaTYLIKU C
TOKOM. DJIEKTPOMArHMTHOE T10JIe

https://m.edsoo.ru/EOTONSAEA

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI,
JJEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTHIL,
MHAYKIMOHHAs 1€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O06o0mamui ypox
«MarHuTHog ToJe.
3HeKTpOMaFHHTHa$[ HHAYKIOUS»

https://m.edsoo.ru/COBOSBGMC

11

KonTponbHas pabora no teme
«MarsutHoe 1o1e.
3J'I€KTpOMaFHI/ITHa$I I/IH}I}’KIII/ISI»

https://m.edsoo.ru/8X637ELEU

12

CBo06oiHbIE MEXaHUYECKHE
kosneOaHus. 'apmoHnyeckue
KoyiebaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[TpeBpariieHre sHEprUn

https://m.edsoo.ru/9Y6GY WEVP

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
neproja MajbIX KOJIeOaHHA
T'py3a Ha HUTH OT AJIMHBI HUTHU U
MAacChI Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebaTtenbHbIi KOHTYD.
CB006OHBIE ANEKTPOMArHUTHBIE
KoneO0aHus B acaILHOM

https://m.edsoo.ru/H6JCO5SBAD
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https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
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https://m.edsoo.ru/H6JCO5BAD

KOJIe0aTeIbHOM KOHTY]E.
AHaNOTUs MEXTY
MeXaHUYECKUMH U
AJIEKTPOMATrHUTHBIMH
KOoJIEOAHHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPIUH B
ujearbHOM KoJieOaTeTbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

[TpencraBienue o 3aTyxaromux
KosieOaHusx. BeiHy X 1eHHbIE
MEXaHUYECKUE KoJaeOaHMsl.
Pe3onanc. Beinyx/1eHHbBIE
3JIEKTPOMArHUTHbBIE KOJIeOaHUs

https://m.edsoo.ru/FMBDWPPG4

17

IIepeMeHHBIH TOK.
CuHycouanbHbIN IepeMEHHbIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKA. AMIUTUTYAHOE U
JICUCTBYIOIIEE 3HAYCHUE CUIIBI
TOKA U HaIpsKEHUs

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [Ipoussozactso,
nepegaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

https://m.edsoo.ru/1ZWZUL8QK

19

YCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUYECKOTO
3BOHKA, F€HepaTopa
[IEPEMEHHOT0 TOKA, JINHUN
JNEeKTponepesad

https://m.eds00.ru/93Z12W40QQ

20

DKOJIOTMYECKUE PUCKHU ITPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
AIIEKTPO3HEPTHUHU B
MTOBCETHEBHOM KU3HU

https://m.edsoo.ru/3DUNYKWNO
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https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO

21

MexaHuueckue BOJIHBI, yCIOBUS
pacnpocrtpanenus. [lepuog.
CKopocThb pacnpocTpaHEeHUs U
JUIMHa BOJIHBL. 1lonepeunsie u
IIPOJI0JIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYyKa.
I'poMkocTsb 3ByKa. BricoTa ToHA.
TemOp 3ByKa

https://m.edsoo0.ru/Z827Q6V70

23

DIIeKTpOMarHUTHBIE BOJHBI, UX
cBoiicTBa U ckopocTh. [lkana
AIEKTPOMATHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHIUTIBI paIHOCBS3U U
TeneBuneHus. Pazsurue cpencts
cBsa3u. Paguorokarust

https://m.edsoo.ru/2WQTSLGLV

25

KonTponbHas padoTa
«Konebanus u BOJHBI»

https://m.edsoo.ru/IHURONSOB

26

IIpssmonuHeliHOE
pacrpoCTpaHEHHE CBETA B
OIHOPOJHOM cpene. ToueuHsli
MCTOYHUK cBeTa. JIyy cBeTa

https://m.edsoo.ru/HUF74ANDOW

27

OTtpaxeHue cBeTa. 3aKOHbI
oTpaxkenus ceera. [loctpoenue
M300paXKeHH B MJIOCKOM
3epKajie

https://m.edsoo.ru/IMBKQM?227

28

[Ipenomnenue ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIN yroa NOJHOTO
BHYTPEHHET0 OTPAKEHHUS

https://m.edsoo.ru/V49RISTRN

29

JlaGopaTtopHnast pabota
«3mepenne mokazarenst
NPETOMIICHUS CTEKIIa»

https://m.edsoo.ru/JO2EIM1DQ

30

JIunzel. [Toctpoenne
u300pakenuii B muH3ze. opmyna

https://m.edsoo.ru/W2MMS9KJC
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TOHKOHU JIMH3LI. Y BEJIINYECHUE
JINH3EI

31

JlaboparopHas pabota
«Hccnenosadnue CBOUCTB
M300paXKEHUH B TUH3AX)

https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus cera. Cl0KHBII
coctaB Oemnoro cBeta. L[BerT.
JlaGopaTtopHnas pabota
«Habmonenne nucrnepcun
CBETa»

https://m.edsoo.ru/K9OWVKE]11

33

WuTepdepenmus ceera.
Hudpakmus ceera.
Judpakumonnas pemeérka

https://m.edsoo.ru/C8LCRSEJI

34

[Tonepe4HOCTH CBETOBBIX BOJIH.
ITonspusanus ceera

https://m.edsoo.ru/Q2118XYOJ

35

OnTrueckue mpuOOPsI U
YCTPOMCTBA U YCIOBUS UX
0€30MacHOro NPUMEHEHUs

https://m.edsoo.ru/M5127JYGT

36

I'panubl TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
[ToctynaTel cnenuanibHOM
TEOPUU OTHOCUTEIIBHOCTH

https://m.edsoo.ru/PR8GBIFJ5N

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHHE
BPEMCHH U COKPAIICHUE JITHHBI

https://m.edsoo.ru/OVLMCN6B2

38

SHCpF WA U UMITYJIBC
peHﬂTHBHCTCKOfI YaCTHUIbI.
CBs13b MacChI C 3HCpTI/ICI71 )41
HNMITYJIbCOM. BHCpFI/IS[ ITOKOs

https://m.edsoo.ru/190ZY4BUB

39

KonTponbhas pabota «OnTuka.
OCHOBBI cHIEMATILHON TEOPUU
OTHOCHUTEIBHOCTI

https://m.edsoo.ru/L8689JPLI
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40

®otonbl. Dopmyna [lnanka.
OHeprusi 1 UMITyJbC HOTOHA

https://m.edsoo.ru/ZL6P16LA0

41

OTKpsITHE U HCCIEN0BaHNE
dotoaddekra. OnbiTor A. I
CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akonHbl GpoTordhdexra.
VYpaBHeHnue DUHIITEIHA 1151
dotorpdekra. «KpacHas
rpanuna» Gorodaddexra

https://m.edsoo.ru/YLCK770G8

43

Hasnenue cera. OnwiThl I1. H.
JlebGenena. XuMHYECKOE
JIICUCTBHUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHUUeCKue yCTpOrCTBa U
MPAKTUIECKOE TIPUMEHEHUE!
dboTo31eMEHT, GOTOIATUHK,
COJIHEYHas OaTapesi, CBETOIUO]T

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3amay nmo reme
«DIeMeHTHI KBAHTOBOM OIITHUKID)

https://m.edsoo.ru/ZE73A67B1

46

Mogens aroma Tomcona. OMBITEI
Pezepdopna o paccesuuro o-
vyactul. [Inanerapnas monueins
atoma

https://m.edsoo.ru/FIC11POHN

47

[Tocrynater bopa

https://m.edsoo.ru/6X7GFHZ9X

48

N3myuyenue u norinomeHue
($bOTOHOB MpH Mepexoie aToma ¢
OJIHOTO YPOBHsI DHEPIUHU Ha
JIpyroi. Buabl cnekTpos

https://m.edsoo.ru/NNSBHZYBE

49

BosHOBBIE CBOMCTBA YaCTHII.
Bounsb! ne bpoins.
KopnyckynsipHO-BOITHOBOM
nyanusM. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

https://m.eds00.ru/J710TLFCO
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50

OTKpBITHE PAANOAKTHBHOCTH.
OmnsiTel Pesepdopaa nmo
OIIPEJICIICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHHA

https://m.edsoo.ru/TSJFUU3TP

51

CsaoticTBa anbda-, 6era-, ramma-
u3aydenus. Biusaue
paI[HOElKTI/IBHOCTI/I Ha JKXUBBIC
OpraHUu3MbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN
6era-pacnajn. ['amma-uziaydyeHue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBSI3H HYKJIOHOB B
sape. SlnepHble peakiuH.
SAnepusrii peaxtop. [Ipodaemsr,
HEePCIEKTUBBI, IKOJIOTHYECKUE
ACIICKTHI SIICPHON SHEPIeTUKU

https://m.edsoo.ru/CFJYJSSIG

54

DJIeMEeHTapHbIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeToIbI
HAOJII0JIEHUS ¥ peruCTpaliu
3JIEMEHTAPHBIX YACTHII.
Kpyruslit cron
«DyH1aMEHTaIbHbIE
B3auMoJiercTBUA. EnUHCTBO
bu3HYECKO KapTUHBI MUPa

https://m.edsoo.ru/SUC62U40A

55

DTanbl pa3BUTHS aCTPOHOMHUH.
[Ipuxiagnoe u
MHPOBO33PEHUYECKOE 3HAUCHNE
acTpoHoMuu. Bun 3BE31HOTO
Heba. Co3Be3ausi, ipKue 3BE3BI,
IUTAHETHI, UX BUJIUMOE
nsrkenre. CojIHeUHasI cUCTEMA

https://m.edsoo.ru/5PXS219VY

56

Comune. Congeynas

https://m.edsoo.ru/1JZR54JA0Q
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https://m.edsoo.ru/TSJFUU3TP
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AKTUBHOCTH. MICTOUYHHK 3HEprun
CoiHna 4 3B€37

57

3BE3/bI, X OCHOBHEBIE
XapaKTePUCTHKH. 3BE3IbI
IJIaBHOM IOCJIEI0BATEILHOCTH.
BHyTpeHHee cTpoeHHe 3BE3.
CoBpeMeHHbIE NPECTABIECHUS O
MIPOMCXOXKJICHUN U 3BOJIFOIIUN
ConHna u 3BE3]

https://m.edsoo.ru/GGD3W7470

58

Mnineunsiii [1yTe — Hama
lNanmakruka. [Tonoxxenue n

nerxenne Comaia B [NamakTuke.

lNanmakTuku. YEpHbIE ABIPHI B
AJpax TaJaKkTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pazoeranue
ranmaktuk. Teopust bonbiioro

B3pbIBA. PENIMKTOBOE M3IIy4YeHHE.

Meraranaktuka

https://m.edsoo.ru/9IWRLVWNN

60

Hepemiennsie npodiaembl
aCTPOHOMUHU

https://m.edsoo.ru/LIHNL2MCF

61

KonrponsHas pabora
«DNEeMEeHThI aCTPOHOMUHU U
acTpOoUZUKI»

https://m.edsoo.ru/TXTTCT488

62

O6o06matromuii ypok. Posb
(bU3UKHN U aCTPOHOMHH B
9KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMATBHOU
U 3THUYECKOM chepax
JIesITeJIbHOCTH YeJIoBeKa

https://m.edsoo.ru/WNJ5SCRXYD

63

Ob6o6maromuit ypok. Poib n
MeCTO (PU3UKHU U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

https://m.edsoo.ru/2PFPB28UF
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64

O6o06maromuii ypok. Posb
¢du3nueckoil Teopun B
(GbopMUpOBaHUY MTPECTABICHHUH
0 (hu3nYecKo KapTUHE MUPA

https://m.edsoo.ru/Y29SVPCVR

65

O6o6marmuii ypok. Mecto
(bU3NUeCKOil KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MIPEJCTABICHUI O IPUPOIE

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MarautHoe
nosie. DJIEKTpOMarHuTHas
WHIYKIUS

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHblii ypok. OnTuka.
OCHOBBI CIEIUATIBHOW TEOpUHU
OTHOCUTEIBHOCTHU

https://m.edsoo.ru/ESABJRKS8L

68
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IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi

JleMoHCTpHUpOBaTh Ha MpUMEpax poidb W MecTo (U3UKH B
(hbopMHUPOBaHHM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKOUN IESATEILHOCTH
nroaen

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YyUYEHHBIX (PU3UYECKUX MOJIEINICH:
MaTepuagbHas TOYKa, WHEpUHUaIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO
TBEPIOE TEJI0, UJICATBHBIN ra3; MOACIN CTPOCHUS Ta30B, )KUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DJIECKTPUYECKUN 3apsii — MpPU PELICHUU
(bU3UIeCKUX 3a1a4

Pacno3naBath ¢uzndeckue sABJICHHUS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXAHWKH, MOJCKYJSIPHO-KHHETHYCCKOW TEOpUHU
CTPOGHHS BeIlecTBa U  JJEKTPOJMHAMUKH: pPaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBIKEHHE, CBOOOJHOE IMaJeHHE
Ted, JABWKEHHE MO OKPYKHOCTH, WHEpIUs, B3aUMOJCIHCTBUE TeI;
nuddy3usi, OpPOYHOBCKOE JBHIKEHHUE, CTPOCHUE IKHIAKOCTEH U
TBEPABIX Tel, M3MEHEeHHe o0béMa Ten TpU  HarpeBaHUU
(oxmaxkieHnu), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHISHCAIUS,
MJaBJI€HUE, KpUCTAJUIM3allus, KWUIIEHHe, BJIAKHOCTh BO3IyXa,
TTOBBIIIICHHUE JTABJICHUS Ta3a MPU €r0 HarpeBaHUU B 3aKPBITOM COCYJIE,
CBA3b MEXAy IlapaMeTpaMH COCTOSIHHS Ta3a B H30Mpoleccax;
AIIEKTPU3ALHUS TEJN, B3aUMOACHCTBHE 3apsI0B

10.4
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OnuceiBaTh MEXaHMYECKOE [BIKEHHE, MCIONb3ys (U3HUECKue
BEJIMYUHBI: KOOPAMHATA, IIyTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tella, CWIa, HMIYJbC Tella, KHHETHYECKas DHEPIus,
MOTEHIMabHasE SHEprHus, MeXaHWdeckas pabora, MexXaHHWYecKas
MOIIIHOCTb; IIPU OMUCAHUH IPABUILHO TPAKTOBATh (PU3HUUECKUNA CMBICI
UCTOJb3YEMBIX BEIMYMH, MX OO0O3HAueHHs M EAWHUIIBI, HAXOJIUTh
(bopMyIIbl, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU
BEJIMYUHAMHU

OnuceiBaTh M3yYCHHBIE TEIJIOBBIE CBOWCTBA TEJI H TEIJIOBBIC
SBJICHUS, UCMOJNB3ys (HU3MYECKMe BEIMYMHBI: JaBIEHUE Trasa,
TeMrepaTypa, CpeIHssi KUHETHYeCKas dSHEPrus XaoTHUYECKOTO
JNBUXKEHUST MOJIEKYJ, CpEJHEKBaJpaTUyHas CKOPOCTb MOJEKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHssS DJHEprus, paboTa Tasa,
KOd(pPUIIMEHT TONIe3HOrO0 JAEWCTBUS TEIJIOBOTO JBUTATENS, MpHU
ONMCaHUH MIPaBUIIbHO TPaKTOBAaTh buznueckuit CMBICH
WCIIONB3YEMBIX BEJIMYHMH, UX OOO3HAUYCHHS WM EIUHUIBI, HAXOIUTh
(hopMyIIBl, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTHMHU
BEJIMUMHAM
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ANEKTPUYECKUE  SIBIICHUs  (MPOILECCHI), HCIONB3ys  (pusmdeckue
BEJIMYMHBI: JNEKTPUYECKU  3apsf, JJIEKTpUYECKOE  TIOJIE,
HaINpsHKEHHOCTh  MOJIs, TOTEHIMANl, PAa3sHOCTh IOTEHLUAIOB; TIpU
ONMCAaHUU MPABWIBLHO TPAKTOBATh (PU3UYECKHUI CMBICI HMCIOJIB3YEMBIX
BEITMYMH, WX OOO3HAYCHHUS W CIUHUIBI, YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyl0 BEIUYMHY C JAPYTUMHU
BEJIMYUHAMU
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paBHONpaBUsS HMHEPLUUAIbHBIX CUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHHs BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpelHEll KUHETHMUYECKON SHEpruu TEIJIOBOrO IBMXKEHUS MOJIEKYd C
aOCOJIIOTHON TeMIlepaTypoi, MepBbI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXpaHEHMs JUIEKTPUUYECKOro 3apsaa, 3akoH KyioHa; npu 3ToM
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HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEIUYMHAMH C
WCIIONB30BAaHUEM TMIPSIMBIX HW3MEPEHHM; TMPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHPOBATh PpE3yJbTaThl MOJTYYCHHOH 3aBUCHUMOCTU
(bU3UYECKUX BEJIMUMH B BUJIE TAaOIUIl U TPa(UKOB, JI€TIaTh BHIBOJIBI 11O
pe3yabpTaTaM UCCIEeI0BAHMS

CoOnromate mpaBuwia  0€30MaCHOTO  TpyJda TMpU  MPOBEICHHUH
UCCIEeIOBaHUM B paMKax Y4eOHOTO SKCIIepUMEHTa, Y4eOHO-
UCCIIeIOBATENIbCKOM U TPOEKTHOW AEATENbHOCTH C HCIOJIb30BAHUEM
MU3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS
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UCTONB3Ysl (PU3WYECKUE 3aKOHBI M TIPUHIUIBI, HA OCHOBE aHaln3a
YCIOBHSI  3a7aud  BBIOMpaTh (PU3UYECKYIH0 MOCNb, BBIACIATH
¢du3nuecKkrue BeNMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ pPEIICHUs,
MPOBOJIUTH PAcUETHl M OIEHUBATh PEATBHOCTH MOJYYECHHOTO 3HAYCHUS
(hu3MUECKOi BETUIMHBI
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Pemate  kauecTBeHHBIE  3a/layu: BBICTpanBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKICHHUI C OMOpON Ha M3yYeHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PH3UYECKHE SIBICHUS

10.15

Ucnonp3oBaTh mpu  pelieHud ydeOHBIX 3aJad  COBpPEMEHHbBIE
WH()OPMALIMOHHBIE TEXHOJIOTHMH JUIsl TIOMCKA, CTPYKTYpUPOBAHHSI,




UHTEpOpPETAllMd M MPEACTaBICHUA Y4eOHOM W Hay4YHO-IOIMYJISIPHON
uHpOpMalUY, NOJYYEHHOM W3 Pa3IMYHBIX HMCTOYHUKOB; KPUTHUECKHU
aHAJIM3UPOBATh MOJTyYaeMyto HHPOPMAITUIO

10.16

[IpuBoaMTH TIpUMEpHI BKJIAJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKd, OOBSICHEHUE IPOLECCOB OKPYKAIOLIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIIOTUI

10.17

10.18

Hcnonb30BaTh TeOpeTHYECKUE 3HAHUS MO (DU3MKE B IMOBCEAHEBHOU
YKU3HM 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHHH ¢ MpUOopaMu
M TEXHUYECKUMHU YCTPOWCTBAMH, JJIsi COXPAHCHUS 3/J0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpejie

PaGoTaTh B rpynme ¢ BBIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IJJaHUpOBaTh  pabOTy  IpyIIbl, pPAlMOHAIBHO  pacHpeneisiTh
00S13aHHOCTH U IUJIAHUPOBATh JEATENbHOCTh B HECTAHIAPTHBIX
CUTyallUsX, aJIeKBaTHO OLIEHMBAaTh BKJIAJ KaXJIOTO W3 YYaCTHUKOB
TPYIIIIBI B pellIeHne paccMaTpUBaeMoOi mpoodIeMbl
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IIpoBepsieMble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus
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JleMoHCTpUpOBaTh Ha TpPUMEpPAX poJib W MecTo (UMK B
(GhopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOUN IESATEILHOCTH
TOJIeH, IEeTTOCTHOCTh U €IMHCTBO (PU3UUYECKOM KapTUHBI MUpa

Y4YuTBIBaTh TPaHMIIbI IPUMEHEHHUS U3YYEHHBIX (U3NYECKUX MOJEIEH:
TOYEUYHBIN IEKTPUYECKUH 3apsl, AlepHas MOJAENIb aTOMAa, HYKJIIOHHAs
MO/IeJIb AaTOMHOTO siipa MPH pelieHNH (PU3nYecKux 3a1a4

Pacnio3HaBath ¢u3nueckue siBIEHUS (IIPOLECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJIEKTPOJAMHAMUKM W  KBaHTOBOM  (pu3mkwm:
AJIEKTPUUECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMO/ICHICTBHE MarHuTOB,
9JIEKTPOMArHWTHAass WHAYKUUS, J€HCTBUE MAarHUTHOTO TIOJIA Ha
MPOBOJHUK C TOKOM MW JBIDKYIIMHCS 3apsil, JJIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBETa,
OTpakeHHe,  IMpejomiieHue, uHTepdepeHuus, audpakuus U
MOJISIpU3aLUsl CBETa, AMCIEPCUsi CBETa, (HOTORIEKTPUUYECKHH APPeKT
(boTtorpdexrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HCKYCCTBEHHas
palMOaKTHBHOCTD
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OnuceiBaTh H3Y4YCHHBIE CBOWCTBA  BemIECTBA  (DIEKTPUYECKHE,
MarHuTHbIE, ONTHYECKUE, JEKTPHUUECKYI0 MPOBOAUMOCTh Pa3IUYHbBIX
cpeln) W DJIEKTPOMArHUTHBIC SIBJICHUSI (TPOLECCHI), HCIONb3Ys
¢u3nueckue  BENWYMHBLI:  OJEKTPUUECKUH  3aps], CHila  TOKa,
AJEKTPUUYECKOE  HAMNPSDKEHHE,  AJIEKTPUYECKOE  CONMPOTUBIICHHE,
pasHocTh moteHnuanoB, DJIC, pabora Toka, MHAYKIMS MarHUTHOTO
noisi, cuna Awmmepa, cuna JlopeHua, HWHAYKTHBHOCTh KAaTYIIKH,




SHEPIUsl JJIEKTPUYECKOrO M MArHUTHOTO IIOJIEW, IEpHUOJ U 4acToTa
KosiebaHUi B KosieOaTeIbHOM KOHTYpE, 3apsijl M CHJla TOKa B IpoLecce
FapMOHHYECKUX 3JIEKTPOMATrHUTHBIX Koje0aHui, dokycHoe
paccTosiHUE U ONTUYECKas CUJla JIMH3BI;, IIPU ONMCAHUHU IIPABUIIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIHYUH, HX
0003HAUeHMUsT W EIUHMLbI;, YKa3blBaTh (HOPMYJbl, CBSA3BIBAIOIINE
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3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHWE  OUHIUTEHHA  JUId
¢doroadexra, 3aKOH COXpaHEHHUS DSHEPIHH, 3aKOH COXPAHEHUs
UMITyJIbCa, 3aKOH COXPAHECHHMS DJIEKTPUYECKOrO 3apsja, 3aKOH
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IIPpOBOAHHKA C TOKOM, CHJIbI AMnepa n CHJIbI HopeHL[a

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM
3€pPKaJIOM, TOHKOU JIMH301

BBINONHATE SKCIIEPUMEHTHI TI0 UCCTIET0BAHUIO0 (PU3NYECKUX SIBICHUN U
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UCTONB3ysd (U3UYECKUE 3aKOHBl M TPUHIMIIBI, HA OCHOBE aHajIHM3a
yCIOBUSL  3aJaudl  BBIOMpATh (HU3MYECKYI0 MOJENb, BBLACIATH
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Hcnonp3oBaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TOBCEAHECBHOM
YKU3HM 11 o0ecrieueHuns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
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CUTyallMsX, aJcKBaTHO OLEHMBATH BKJIAJ KaXKIOTO W3 YYaCTHHUKOB
IpYMIIbI B PELICHUE paccMaTprUBaeMOoi MPooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
pasaena

Kon
MPOBEPSAEMOro IIpoBepsieMble 3JIeMEHTBI COIEPKAHUSA
3JIEMEHTAa

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHN A

®usuka — Hayka o npupoje. HayuHnble MeTOABI MTO3HAHUSA
1.1 OKpyXxaromiero mupa. Posib sKcepuMeHTa W TEOpUM B
MPOLIECCE MO3HAHUS TPUPOJIBI. DKCIEPUMEHT B (PU3HKE

MogenupoBanue (HU3NYECKUX SBICHUH M MPOIECCOB.
Hayunple rumnotespl. ®Pusnueckue 3aKOHbl U TEOPHH.
['panunel npumMeHUMOCTH (PU3HUECKUX 3aKOHOB. IIpuHnun
cooTrBeTrcTBUS. Poiab M Mecto ¢uszuku B (popMupoBaHUU
COBPEMEHHOM HAy4YHOM KAPTHUHBI MHUpa, B IPAKTUYECKOU
JESATEIIBHOCTH JIIO e

MEXAHHWKA
KMHEMATHUKA

MexaHudeckoe JABHIKXCHUC. OTHOCUTEIIFHOCTD
MEXaHUYCCKOI'O ABUKCHH . Cucrema orcuéra. TpaeKTopI/m

1.2

2.1.1

[Tepemenienue, cKOpocTh (CpeaHsst CKOPOCTb, MIHOBEHHAs
CKOPOCTb) U YCKOPEHHE MaTepHalIbHOM TOYKH, HX
IPOEKIIMM Ha OCH cuUcTeMbl KoopauHaT. CloXeHue
MIEPEMEIICHUH U CII0KEHUE CKOPOCTEN

2.1.2

2.1

PaBHOMEpHOE U PaBHOYCKOPEHHOE  MpPsIMOJIUHEIHOE
nBwkeHue. ['paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpPEHUs, MyTH U NepeMELIeHHs] MaTepUalbHOH TOUYKH OT
BPEMEHHU

2.13

2.14 CBoOonHoe majeHune. Y ckopeHrue cBOOOHOTO MaieHus

KpuBonuueiiHoe nBukeHHe. PaBHOMEpHOE JBH)KEHHE
MaTepUalIbHON TOYKH IO OKPYKHOCTH. YTJOBasi CKOPOCTbH,
JIMHENHAas CKOpOCTb. Ilepuon u 4acToTa.
[IeHTpOCTPEMUTENBHOE YCKOPEHHE

2.1.5

Texuuyeckue YCTpOﬁCTBaI CIInAOMETP, JABUKCHUC
CHapsAaA0B, HECTIHBIC U PEMCHHBLIC IIEPCAAYN

2.1.6

[IpakTnueckue  pabGotel.  M3mepeHme  MrHOBEHHOMH
ckopocTH. MccnenoBaHne COOTHOIIEHUS MEXAY IyTSIMH,
MPOHJCHHBIMU TEJIOM 3a I[OCJIEN0BaTeNbHbIE paBHbBIE

2.1.7 IIPOMEXYTKH BPEMEHHU NIPU PAaBHOYCKOPEHHOM ABH)KEHUH C
HAaYaJIbHOM  CKOPOCTBIO, paBHOM Hymr0. H3ydeHue
JBIKEHMS IIApUKa B BA3KOM JkuakocTH. M3ydeHue
JBYDKEHUS TeJa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2

[Ipuniun  otHocutenbHOCcTH ['anmuies. IlepBblii  3aKOH

2.2.1 N
Herorona. IHepuuanbHble CUCTEMBI OTCYETA

222 Macca tena. Cuna. [IpuHnun cynepno3uuuy cuil

2.2.3 Btopoii 3akoH HploTOHa uisi MaTepuaibHOM TOYKH B
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uHepuuanbHoit cucreme otcuéra (MCO). Tperuir 3akoH
HrploTOHa /17151 MaTepualbHbBIX TOUEK

3akoH BcemupHoro TtsaroteHus. Cuna Tsbkectu. llepBas
KOCMHUYECKasi CKOpocThb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHUs CKOJIbXKEHUS U
cuna TpeHus mokos. Kosddumment Tpenums. Cua
COMPOTHBIICHUS IPU JBMKCHHUH TEJIA B XKUJIKOCTH WU Ta3e

2.2.7

228

229

[ToctynaTensHOe W BpaliaTteIbHOE JBIKEHUE aOCOIIOTHO
TBEPJIOTO TENA

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpauieHus. [1neqo cusl.
Ycnosus paBHoBecust TBEpAoro teaa B UCO

Texuuueckue YCTpOﬁCTBaZ INOAIINITHHUKH, JBHUXXCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTuyeckue paboThl. M3yuyeHue ABMKEHHS Opycka IO
HAKJIOHHOHN IIJIOCKOCTH IOJ JNEHCTBUEM HECKOJIBKUX CHIL
HccnenoBanue 3aBUCUMOCTH cun YIOPYTOCTH,
BO3HHUKAIOIIUX B J1eOPMHUPYEMOM NPYKUHE U PE3MHOBOM
oOpa3ue, or BeqnuyuHbl WX Aepopmanuu. MccienoBanue
YCIIOBUM DPAaBHOBECUs TBEPAOrO TeEJNa, HMEIOLIET0 OCh
BpallleHus

3AKOHBI COXPAHEHUA B MEXAHUKE

23.1

232

233
234

235

I/IMHYJ'II)C MaTepHaHBHOfI TOYKH, CUCTCMbl MaTCpHaJIbHBIX
TOYCK. I/IMHy.TIBC CHJIbI 1 USMCHCHUC NUMITYJIbCA TECJIa

3akoH coxpaHeHuss wumnyiasca B HMCO. PeakTtuBHOE
JIBUKCHHE

Pabora cuiiet
MOoOIIHOCTD CHJIBI

Kunernyeckas sHeprus mMaTepuanbHOW TOYKU. Teopema o
KMHETUYECKON SHEPruu

23 2.3.6

[TorenumanbHas sHeprus. [loTeHnmanbHas 3HEpIrys ynpyro
nehopMUPOBaHHON TpyXHUHBI. [loTeHIManbHAsT SHEPrUs
TeJa BOJIM3U TOBEPXHOCTH 3eMIIH

2.3.7

2.3.8

[ToTennmanpHbIe ¥ HEMOTCHIIHMAIBbHBIE CUITBL. CBSI3h PaOOTHI
HEMOTCHIIUANLHEIX CHJI ¢ HW3MEHCHHEM MEXaHMYeCKOU
SHEPrUU CUCTEMBI Tel. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruu

VYrpyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHu4eckue yCTpOMCTBA: JBHKEHHE pPAakKeT, BOJOMET,
KOIIep, MPYKUHHBINA IUCTOJIET
[Tpaktuyeckue paboThl. M3ydeHue CBS3M CKOPOCTEH Tel

npu Heynpyrom yaape. McciaenoBanue cBs3u pabOThl CUJIBI
C UBMEHEHUEM MEXaHUYECKOM YHEPruu Tena

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH

3.1
3.1.1

OCHOBHBIE  TIOJIOKEHHSI  MOJICKYJISIPHO-KMHETUYECKOM
teopun. bpoyHoBckoe nBmwkenue. Juddys3usa. Xapakrep
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IBIDKEHUS U B3aUMOJECHCTBHUA YaCcTHUI] BEIIECTBA

3.1.2

3.1.3

Mopenu cTpoeHHUsl ra3oB, XUIAKOCTEH M TBEPIABIX TEI U
00BsICHEHHE CBOICTB BEIIECTBA HA OCHOBE ITHX MOJEJCH

Macca wmosekyn. KomuuectBo BemiectBa. IloctosiHHas
ABoraapo

3.14

3.1.5

TermoBoe paBHOBecue. Temmeparypa U €€ HU3MEpEHHUE.
[Ixana remnepatyp Llenbcus

MOI[CJ'II) nacajbHOro rasa. OcHOBHOE YpPaBHCHUC
MOHGKyJISIpHO-KHHGTPI‘-ICCKOfI TCOpHUHN UACAIIBHOTO Ir'a3a

3.1.6

3.1.10

AOcomoTHass ~ TeMIieparypa  Kak ~ Mepa  cpeaHei
KMHETUYECKON SHEPTUHU TEMJIOBOTO JIBUKEHHS YaCTHUIL Ta3a.
[IIxana remnepatyp KenbpBuna

VYpaBuenue Kianeiipona — MenneneeBa. 3akoH JlanbroHa

['azoBbie 3akoHBL. M3omporecchl B HICabHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BEUIECTBA: M30TEPMa, U30X0pa,
n3zobapa

TexHu4yeckue ycTporucTBa: TEPMOMETP, OapoMeTp

[Tpaktuyeckue paboTbl. M3MmepeHue Macchl BO3AyXa B
KJIaCCHOM KoMmHate. lccienoBaHue 3aBHCUMOCTH MEXIY
napaMeTpamMM COCTOSIHMSL Pa3peKEeHHOro ra3a

OCHOBbI TEPMOJANMHAMUMKN

3.2.1

322

TepmonnHamuueckass cucrteMa. BHyTpeHHss DHEprus
TEPMOJIMHAMHYECKON CHCTEMBI U CITIOCOObI €€ U3MEHEHHU S

KonngectBo Temnotsl u pabora. BHyTpeHHssT sHeprus
0JIHOAaTOMHOT'0 UJI€AJILHOTO Ta3a

323

324

3.2.5

Bunel Ttemonepenadu: TEIIONPOBOIHOCTb, KOHBEKIIHS,
n3nydeHue. TermmoéMKOCTh Tea. Y IelbHas TENI0EMKOCTh
BCILIECTBA. Pacuér KOJIMYECTBAa TEIIOTHI npu
Temionepeaye

IlepBblii 3ak0H TepMmoauHamuku. [IpumeHeHHe nepBoOro
3aKOHa TEepPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
MHTepHpeTanus padoThl ra3a

TeroBbie MamuHbl. [IpUHIKNBI  TEHCTBUS TETIOBBIX
MammH. [IpeoOpa3oBaHus YHEPTHH B TEIUIOBBIX MaITUHAX.
Koadduiment mnonesHoro peiictBust (manee — KIIM)
temioBoi mamuHebl. [{ukin Kapuo u ero KII1/]

3.2.6

3.2.7

Bropoii  3akoH  TepmoauHamuku.  HeoOpatumocTthb
MpOIECCOB B NIPHUPOJE. TenmoBble  JBUTATENM.
DKOJIOrnyecKre mpoodaeMbl TEIIOHEPTeTHKU

TexHuueckue  yCTpPOWCTBA:  JBHUIaTellb  BHYTPEHHEIO
Cropanusi, OBITOBOW XOJIOIUIBHUK, KOHJIUIIHOHED

3.2.8

[IpakTnueckue paboTHL. H3mepenne YIETbHOU
TEIIOEMKOCTH

33

AT'PET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanue U KoHAeHcauus. McnapeHue U KuIeHue.
VYnaeneHass ~ Temwmora  mapooOpa3zoBaHUS.  3aBUCHMOCTH
TEMIICPATYPbI KUIICHHUA OT AaBJICHUS




AOcomoTHAT ¥ OTHOCUTEIIbHAS BJIAXKHOCTH BO3yXa.

332 .
Hacpiniennsiii nap
TBépnoe teno. Kpucramnuueckue u amopdHble Tea.
3.33 AHHN30TpOIUSl CBOMCTB KpUCTAJLIOB. JKHMJKHE KPHUCTaJLIBI.
CoBpeMeHHbIE MaTepUalIbl
334 [InaBnenne ¥ KpucTaliM3auus. YAeldbHas TeIJioTa
' riaBnenus. CyOaumarust
3.3.5 YpaBHeHHE TEIIOBOro OajaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP M IICUXPOMETP,
336 KaJIOpUMETpP, TEXHOJOTMHU TOJIy4€HHS  COBPEMEHHBIX
MaTepuaioB, B TOM YHCIE HAHOMATEpUaJOB, U
HAHOTEXHOJIOTUU
3.3.7 [TpakTuyeckue paboTel. M3MepeHne BIa)kHOCTH BO3IyXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
411 OneKkTpu3anusi Tel. OJeKTpudueckuit 3apsin. JlBa Buaa
AIIEKTPUUECKHX 3apsI0B
4.1.2 [IpoBOHUKH, TUFIEKTPUKHU U TTOTYIPOBOJHUKU
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOTr0 3apsiaa
4.14 B3aumogeiictBue 3apsanoB. 3akon Kynona
Onektpuueckoe moje. HanpsKEHHOCTh 3IIEKTPUUYECKOrO
4.1.5 noss. Ilpuanun cynepnosuuuu. JInHMKM HanpsKEHHOCTH
AIIEKTPUYECKOTO TMOJIS
416 PabGora cun nanekrpocratuyeckoro monas. IloreHuuman.
41 Pa3HocTh noreHmanos
417 ITpoBoaHMKHN U JTUDIIEKTPUKU B IIOCTOSIHHOM
AIIEKTpUYECKOM Mouie. J{uaaexTpuueckas MpOHUIIaeMOCTh
ONEeKTPOEMKOCTb. Kongencarop. OneKTpOEMKOCTh
4.1.8 TJIOCKOTO KOHJIEHCATOPA. DHeprus 3apsKEHHOTO
KOHJIeHCcaTopa
TexHnyeckue yCTpoMCTBa: BIIEKTPOCKOI, 3JIEKTPOMETD,
41.9 AIIEKTPOCTaTUYECKAs 3aIuTa, 3a3eMIIeHHE
AIIEKTPONPUOOPOB, KOHAECHCATOP, KCEPOKC, CTPYHHBIH
MIPUHTEP
41.10 [IpakTueckue paboTbl. M3MmepeHue 3IEeKTPOEMKOCTH
KOHJIEHCcaTopa
IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JINYHbBIX
CPEJAX
401 VYcaoBus CyIIECTBOBAHMSI MOCTOSHHOTO AJIEKTPUYECKOIO
o toka. Ucroununku Toka. Cuina Toka. [TocTossHHBIN TOK
47 422 Hanpspkenue. 3akon Oma 1 ydacTka Lienu
' 493 DJIEKTPUYECKOE CONIPOTHUBJICHHUE. VY nensHoE
COINPOTHBIICHUE BEIIECTBA
494 ITocnenoBarenbHOE, napajuieIbHOE, CMEILIaHHOE
COEJIMHEHUE MPOBOIHUKOB
4.2.5 PaboTa snektpuueckoro Toka. 3akoH Jlxxoyis — Jlenma




4.2.6

MOH_[HOCTB QJICKTPHUYCCKOI'O TOKA

4.2.7

anekTponaBkymas cwia (ganee — DJIC) u BHyTpeHHee
COMPOTUBIIEHNE UCTOYHUKA TOKa. 3akoH OMa Ui MOJHOU
(3aMKHYTOM) nekTpuueckoi nenu. Koporkoe 3aMbikanue

4.2.8

DJEeKTpOHHAs  MPOBOAMMOCTH  TBEPABIX  METAJIOB.
3aBUCHMOCTb COIIPOTHBJICHUSI METAIJIOB OT TEMIIEPATypHl.
CBepxnpoBOIUMOCTb

11 KJIACC

429

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

OnexkTpuueckuii Tok B BakyyMme. CBOHCTBA 3JEKTPOHHBIX
IIyYKOB

[TomrynpoBOIHUKH. CobcTBeHHas u pUMecHas
IIPOBOAMMOCTh  IOJIyNpoBOJHUKOB.  CBoiicTBa  p-n
nepexoja. [loaynpoBoJHIUKOBBIE TPHOOPHI

DNEKTPUUECKUH TOK B 3JIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS
Jucconuanus. JIeKTPOIn3

OnekTpudyeckuii TOK B razax. (CaMOCTOSTENbHBIM U
HECaMOCTOSTEIIbHBIN paspsa. Pasnuunsle THIIBI
CaMOCTOATENIbHOTO pa3psana. Monunus. [lnazma

TexHuueckue  yCTpOWCTBa:  amMIepMeTp,  BOJBTMETP,
peocTaT, HCTOYHUKHM TOKa, DJIEKTpPOHArpeBaTebHbIC
npuOOpbI, AIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
CONpOTUBIIEHUS, BaKyyMHbId JAMOJ, TEPMHUCTOPbBl U
(doTope3nucTOphI, MOTYNPOBOAHUKOBBIN U0/, TaIbBAHUKA

[TpakTuyeckue  pabOTHI. N3y4enune CMEIIaHHOT O
COEJMHEHUS PE3UCTOPOB.

N3mepenne O/IC ucTOYHMKA TOKa M €ro BHYTPEHHEIO
conporusieHus. Habmonenue snexrponnsa

Kox Kon

pa3nena

NpoBepsieMOro
JJIeMEeHTAa

4

IIpoBepsiemMble 3JIeMEHTbI COIEPKAHUA

SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

43.1

IlocTtosiHHBIE MarHuThl. B3amMoaelcTBHE MNOCTOSHHBIX
MarduToB

4.3

4.3.2

433

MarautHoe mone. BekTop MAarHUTHOM  MHAYKIHH.
[IpuHuun cyneprno3uuuu. JIMHUM MarHUTHOW HMHAYKLHWH.
KapTuna nuHWi MarHUTHOW WMHIYKIIMW TIOJISI MIOCTOSIHHBIX
MarHuToB

MaruuTtHoe Moje NpOBOJHMKA ¢ TOKOM. KapThHa nuHuMiA
noJjis1 IAJIMHHOTO M[OpsAMOro IMpoOBOJHUKA W 3aMKHYTOI'O
KOJIBIIEBOTO MPOBOJHMKA, KATyIIKH C TOKOM. OmbIT
Opcrena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM

434

Cuna Amnepa, e€ MOyJIb M HallpaBJIEHUE

4.3.5

Cuna Jlopenua, e€ Moaylib W HampaBieHue. [[BukeHue




3apsDKEHHOW YacTUIBl B OJHOPOAHOM MArHUTHOM IIOJIE.
Pa6ota cwiel Jlopenia

4.3.6 SIBjieHUE AIEKTPOMATHUTHON MHYKIIMHU
437 IToTok BEeKTOpa MArHUTHON UHIYKIIMH
438 OJIC uHAyKUMHU. 3aKOH HJIEKTPOMArHUTHOM WHIYKIHH
Qapanes
BuxpeBoe »snexrpuueckoe mone. IAC wuHAYKIUM B
43.9 IIPOBOJIHUKE, JIBMXKYLIEMCS MTOCTYNATEIbHO B OAHOPOJAHOM
MarHuTHOM T10JIe
4.3.10 [IpaBuio Jlenua
4311 NHIyKTUBHOCTS. SIBnenue CaMOMHIYKILIUH. OJIC
CaMOUHIYKIIUU
4.3.12 OHeprusi MarHUTHOT'O NOJISl KaTyILIKH C TOKOM
4.3.13 DNIEKTPOMArHUTHOE T0JIe
Texnuueckue  yCTpOMCTBa: MOCTOSIHHBIE ~ MAarHMTHI,
43.14 AJIEKTPOMAarHUThI, 3JIEKTPOABUTATENb, YCKOPHUTEIHN
AJIEMEHTAPHBIX YaCTHUI], UHAYKIIMOHHAS 11€Yb
[TpakTueckue pabotbl. M3ydeHWe MarHuTHOro MOJs
43.15 KaTylIKU ¢ TOKOM. VccienoBanue neicTBUSL MOCTOSSHHOIO

MarauTa Ha paMKy C TOKOM. I/ICCJ'IGI[OBaHI/Ie SBJICHUA
BHCKTPOMaFHHTHOﬁ HHAYKIOWN

5 KOJIEBAHU A 1 BOJIHBI
MEXAHUYECKHWE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

Konebarenbnas  cucrema.  CBOOOgHBIE  KOJEOAHHUS.

5.1.1 ["apmonnueckue konebanus. [lepuon, yacrora, aMmuTyaa
U (aza xoseOaHmit

5.12 IIpyxnHHBIA MagTHUK. MaTeMaTU4eCKUN MassTHUK

513 VYpaBHeHHe rapMOHUYECKHX KosneOanuii. Kunemaruueckoe

' U TMHAMUYECKOE OMHUCAaHKE KOJeOaTeIbHOrO JBUKCHHUS

[IpeBpalieHre SHEPruu MPU FapMOHUYECKUX KOJICOaHUSIX.

5.14 CBs3b aMITUTYIbl KOJNEOAHWN MCXOTHOW BEIUYUHBI C
aMIUIMTYAaMU KoJieOaHui €€ CKOPOCTU U YCKOPEHHUS
Koneb6arenbupiii kKoHTYp. CBOOOJHBIE DJIEKTPOMAarHUTHBIC

51 515 KoneOaHusT B HJACATHHOM KOJEOATEIIbHOM  KOHTYDE.

AHaIIOTHSI MEXTy MEXaHMUYECKUMU U JIEKTPOMArHUTHBIMU
kosiebanusimu. @opmyna Tomcona

516 3aKOH COXpaHEHUs! SHEPTUU B HUJICAUTHHOM KOJeOaTeIbHOM
KOHTYpe
BoinykeHHble MexaHuWdeckue KojeOaHus. PesonaHc.

5.1.7 Pe3onancHast kpuBasi. BbIHYX/I€HHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

5.1.8 [TepemenHbIi TOk. CHHYCOUATbHBINA TEPEMEHHBIN TOK.

519 Mczumocn, NEPEMEHHOT0  TOKa. AMIUIMTYAHOE U
JefCTBYIOIIeE 3HAaYCHHE CUJIbI TOKA U HaNPSDKEHUS

5110 Tpancdopmarop. [IpousBoacTBo, nepenaya u moTpedIeHne

ANEKTPUYECKON HHEpPruu. OIKOJOTUYECKHE PHUCKU MpHU




5.1.11

IIPOU3BOJCTBE  3JeKTpuuecko  sHepruu.  KynbTypa
UCIIOJIb30BaHUS 3JIEKTPOIHEPIHH B TOBCEHEBHOM KU3HU

TexHnuveckue ycTpoicTBa: cercMmorpad, 3IEKTPUUCCKUN
3BOHOK, JIMHUU JIEKTpoOIIepeaay

5.1.12

[Tpaktuyeckue paboTel. MccnemoBaHwe 3aBUCHMOCTH
HepuoJia MaJiblX KosleOaHUi rpy3a Ha HUTU OT JJIMHBI HUTH
U Macchl rpysa. MccienoBanue nepeMeHHOro ToKa B LU
U3  IOCIENOBaTENIbHO  COCOUHEHHBIX  KOHICHCATOPA,
KAaTyLIKH U PE3UCTOPA

MEXAHUWYECKUE U S5JIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnudyeckue  BOJIHBI, YCJIOBHUSI  PacHpOCTPAaHEHHUS.

5.2.1 Ilepuon. CKopoCTh pacnpoOCTpaHEHUs U JJIMHA BOJIHBIL.
[Tonepeunbie U MPOOJIbHBIE BOJIHBI

522 WnTtepdepenius u nudpakuns MEXaHUYECKUX BOJIH

593 3Byk. CkopocThb 3ByKa. I'poMKOCTh 3ByKa. BbicoTra TOHA.
TemOp 3ByKa
OJIEKTPOMAarHUTHbIE ~ BOJHBI.  YCJOBHUS  HM3JIy4YCHUSA

524 AJIEKTPOMArHUTHBIX ~ BOJIH.  B3auMHas  opueHTauus
BEeKTOpOB E, B 1 0 B 3JIEKTPOMAarHUTHOM BOJIHE B BAKyyMe

5.2 CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTPaKEHHE,

5.2.5 MperoMIIeHUE, TONSpHU3aIus, AMPpakuusi, HHTepPEpEeHLU.
CKOpOCTh 3JEKTPOMArHUTHBIX BOJH

596 [MIxama BIEKTPOMATHUTHBIX BOJIH. [Ipumenenue

' AIIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY

597 [IpuHIMIIBI paguocBsi3 W TeleBUACHUSA. Pannonoxarus.
DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAOIIEH Cpebl
TexHu4ecKkue yCTpOWCTBA: MY3bIKAJIbHBIE WHCTPYMEHTHI,

578 yIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE W MEIUIINHE,
pamap, paguonpuéMHUK, TEIEeBH30p, aHTEHHa, TenedoH,
CBY-nieun

OIITUKA

531 [IpsiMmonuHEeITHOE pacnpoCTpaHEHUE CBETA B OJHOPOIHOM
cpene. Jlyu cBera

530 Otpaxenue cBeta. 3aKOHbI OTpakeHUs cBera. [locrpoeHne

o M300pKEHHUH B TNTOCKOM 3epKajie

533 IIpemomiienne  cBeta.  3aKOHBI  IIPEJIOMIICHMSI  CBETA.
AOCOIOTHBIN MOKa3aTeb MPeTOMIICHHS

534 IlonHoe BHyTpeHHEee oTpaxkeHue. [IpenenpHblil yroi MmoJIHoro

53 o BHYTPEHHETO OTPAKEHUS

5.3.5 Hucnepcus cBeta. CnoxkHbIi cocTaB 6emoro cera. L[Ber
Colwuparoliue W paccewBarolIne JTWH3BL. TOHKas ITUH3A.
DOKYCHOE PaCCTOSIHUE M ONTHYECKAs CUjla TOHKOW JIMH3BI.

53.6 [Toctpoenne  u300pakeHW B~ coOuparommx U
paccenBaronux JuH3ax. DopMyna TOHKOW  JIMH3BI.
YBenuueHue, JapaeMoe JIMH30M

5.3.7 [Ipenenpl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH

5.3.8 WNutepdepeniius  cBera.  KorepeHTHbIE  MCTOYHHKH.




YcnoBus HaOMoOAEHUS MaKCUMyMOB W MHUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHUHE OT JABYX CHH(A3HBIX
KOTE€PEHTHBIX UICTOUYHUKOB

Hudpakuus csera. JudpaknuoHHas pemérka. YcCloBHE

5.3.9 HaONIOJICHUST TJIABHBIX MAaKCMMYMOB TpHU  I1aJICHUU
MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITMOHHYIO PEHIETKY
5.3.10 [Tonsspu3zanus ceera
TexHU4YecKue yCTpOMCTBA: OYKH, Jyma, (oToammapar,
5.3.11 MPOEKIIMOHHBII amrapar, MHKPOCKOII, TEJIECKOTI,
BOJIOKOHHASI ONTUKA, T paKIHOHHAs PEIIETKA, MOJSIPOHT
IIpakTrnueckue paboThI. N3mepenue [OKa3aresst
5.3.12 npenoMieHus. MccnegoBaHue CBONCTB HM300paKeHUN B

nuH3ax. Habmonenue aucnepcun ceera

RJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunBl  TPUMEHUMOCTH  KJIACCHUYECKOW  MEXaHHKH.
[TocTynatel TEOpUHM OTHOCHTEIIBHOCTU: WHBApPUAHTHOCTH
MOJYJS  CKOpPOCTH CBe€Ta B  BakKyyme, NPUHIHI
OTHOCHUTEIBHOCTH DHHIIITEHHA

6.2
6.3
6.4

OTHOCUTEIBHOCTD OJTHOBPEMEHHOCTH. 3ameieHue
BPEMEHH U COKPAIIEHUE JITTHHBI

DHeprusi ¥ UMIYJIbC CBOOOHOM YaCTHUIIbI

CBsi3pb Macchl C DHEpPrHe W HMITYJIbCOM CBOOOTHOU
YACTHUIIbl. DHEPTHUS MOKOsI CBOOOTHON YaCTHIIBI

7.1

7.1.1

KBAHTOBAA ®U3UKA
BJIEMEHTBEI KBAHTOBO! OIITUKH

®otonbl. Popmyna Ilnanka cBs3u 3HEprun (GoTOHA C €ro
4acTOTOW. DHEPrus ¥ UMNyJbC GOTOHA

7.1.2

7.1.3

OtkpeiTie u uccienoBanue ¢ororpgexra. Onbitel AT
CronetoBa. 3akoHbl poTorpdexTa

VpaBHenue OifHmrTelHa 118 (oTtorddexrta. «KpacHas
rpaaumay gororddexra

7.1.4

Hasnenue cera. Onbitel [1.H. JIebeneBa

7.1.5
7.1.6

XUMHYECKOE NEeHCTBUE CBETA

TexHuueckue ycTpoHcTBa: (OTOIEMEHT, (HOTOAATUHK,
coJIHe4Has OaTapesi, CBETOIUO/

7.2

CTPOEHUE ATOMA

7.2.1

Mopnens atoma Tomcona. OnbiTer Pezepdopna mo
MCCIIE0BAHUIO CTPOeHUs aTroMa. [Inanerapnas moiens
aToma

7.2.2

[Toctynatel bopa. U3nydenne u normomnierre GOTOHOB MpU
MepexoJie aToMa C OJHOTO YPOBHSI SHEPIMHM Ha JAPYTOH.
Bunel cnektpoB. CHekTp ypOBHEH SHEpPruud aromMa
BOZOpOAA

723

BonHoBeie cBoiictBa wactul. Bomuel  ge  bpoits.
KopnyckynsipHo-BOIHOBOM Jyanu3M. Hudpakius
AJIEKTPOHOB Ha KPUCTAIIIAX




7.3
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7.2.5

CHnoHTaHHOE M BBIHYXJIEHHOE H3IyuyeHHE. YCTPOMCTBO U
MPUHLIKI PadOTHI Jia3epa

TexHuueckue  yCTpOMCTBA:  CIEKTPaJbHBIA  aHAIU3
(criekTpocCKoI), J1a3ep, KBAHTOBBI KOMIIBIOTED

7.2.6

7.3.1

[Ipaktuyeckue pabotel. HalOmonenwe — nuHeHdaToro
CIEKTpa

ATOMHOE PO

Metoapl HaONIOACHUS MW PETUCTPAIIMU  DJIEMEHTAPHBIX
YaCTHUII

7.3.2

OtkpbeiTHe paguoakTuBHOCTH. OmbITel Pesepdopaa 1o
ONPENENIEHNI0  COCTaBa  PAJUOAKTUBHOIO  H3JIyUEHMS.
CpoiictBa amnbda-, Oera-, ramMma-u3iaydyeHus. BrusHue
PaJIMOAKTUBHOCTH Ha KUBBIC OpPraHU3MbI

7.3.3

OtkpeiTHE IPOTOHA U HeWTpoHa. HykiioHHas mMozens sapa
['eiizenbepra — MBanenko. 3apsa sapa. MaccoBoe 4ucio
sapa. N3oTonsl

7.3.4

Anbga-pacnan. OJEKTPOHHBIH W IO3UTPOHHBIA Oeta-
pacraa. ['amma-umznyyeHue. 3akOH — paJMOAKTHBHOIO
pacnaja

7.3.5
7.3.6

7.3.7

DHeprus CBs3M HYKJIOHOB B sifpe. Snepubie cwibl. Jedekt
Macchl sapa

SlnepHble peakuuu. JleneHue u CUHTES s1ep

Snepusiii peaktop. Tepmosinepusiii cunte3. [Ipobnembr u
MEPCHEKTUBBl  AJIEPHOM  HHEPreTUKU. IKOJOTUYECKHE
ACIIEKTHI SIAEPHON IHEPTETUKHU

7.3.8

7.3.9

DOneMeHTapHble  YacCTHIIBL. OTKpbITHE  TIO3UTPOHA.
dyHaMeHTaIbHbIE B3aUMOACHCTBUS

TexHnueckue ycTpoHcTBa: A03MMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHas bomOa

7.3.10

8.1

[TpakTueckue padoTsl. MccnenoBanue TpekoB yactuil (10
roTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nH0TO0 HebOa. Co3Be3nus, sIpKue 3BE3/bI, TIAHETHI,
X BUOIUMOEC IBUXCHHUC

8.2

8.3
8.4

8.5

Conneunas cucrema. [1nanersl 3eMHoi rpynisbl. [InaneTs-
TUTAaHThl U UX CIIYTHUKH, KapJIMKOBBIC IJIAHETHl. Maiblie
Tena COIHEYHOM CHCTEMBI

Counnre, potocdepa u atmocdepa. CoaHeyHast aKTUBHOCTh
Hctounuk sHeprun ConHua U 3B€311

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKU: MACCa, CBETUMOCTD,
pamuyc, TeMieparypa, WX B3auMOCBsA3b. Jluarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTbY». 3BE3JbI TJIABHOU
MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB)
JUIS1 3BE3/1 TTIaBHOM IOCIIEIOBATENILHOCTH

8.6

Buytpennee CTpOCHHUE 3BE3. CoBpeMeHHbIE
HPEJICTAaBICHUs O MPOUCXOKICHUH U 3BomoLuK CoJHIA U 3BE3.
Ortansl )KU3HU 3BE3]]




8.7

8.8

Mneunslii  Ilyte — Hama Tamaktuka. ChnupanbHas
cTpykrypa ['anakTukm, pacnpeneienue 38€31, ra3a U MbUIH.
[Tonoxxenne u aBmxenue Connua B ['anaktuke. [lnockas u
cdepuueckas nojacucreMsl ['anakTuku

Tunsl ranaktuk. Paguoramaktuku u KBazapbl. YEpHbIE
JIBIPHI B SIIpaxX TaJIaKTUK

8.9

8.10

Bcenennas. Pacmupenue Bceenennoii. 3akon XaO06ma.
Pazberanne ramaktuk. Bospact m pammyc BceneHHow,
Teopus bosbiioro B3psiBa. Mogens «ropsueil BeesneHHON.
PenukroBoe uzinydyeHue

Macmrabnas cTpyktypa Bcemennoil. MerarajiakTuka.
Hepeménnsie mpo6sieMbl aCTPOHOMUH




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Guzuka. 10 knacc. Mskumes I'. 4., byxosnes b.b., Corckuii H.H.; non
penaxiueit [lapdentreBoit H.A. AxumonepHoe o61mectBo «M3maTenscTBO
«IIpocsemenue»

» ®uzuka. 11 knacc. Mskumies I'.41., byxosues b.b., Yapyrun B.M.; nox
penakiueit [TapdpentreBoii H.A. AxkuimonepHoe obmectBo «M3maTeabcTBo
«ITpocsemienue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e HudbopmalMoOHHO-METOUYECKOE MUCHEMO 00 0COOCHHOCTSIX MPETO01aBaHUS
yueOHoro npeamera «Puzukay B 2025/2026 yuebHom roay https://edsoo.ru/wp-
content/uploads/2025/08/fizika.pdf

e MeToanuecKkne peKOMEH IAINH IO CO3aHHIO KJIACCOB TEXHOJIOTHICCKOTO 1
€CTECTBEHHO-HAYYHOTO TpOo(dHIIeH U KJIACCOB C YIITyOJICHHBIM N3yUEeHUEM
MaTeMaTUuKH, PU3NKUA, XUMUU, OMOJIOTHUU B 0011e00pa30BaTEIbHBIX
OpraHU3alUsIX C UCIOJIb30BaHUEM HH(GPACTPYKTYPHI, CO3aHHON B paMKax
HalmoHanbHOro npoekra «OopazoBanue» (Kpantopuymsl, [T-kyos1, Touku
pocta u 1p.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en profilej 2025.pdf

e Meroanueckue pexkoMenaanuu. Opranuzanus B3aumoiencteus “lllkona — By3
— npennpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh v_p 2025.pdf

e MeToanueckne peKOMEHIAIMY TI0 U3Y4YeHUI0 TeMbl «IlocTosSTHHBIN
AIEKTPUUYECKUHN TOK» B IIKOJIBHOM Kypce pusuku (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_fizika p_e t.pdf

¢ VY4yeOHO-METOAMYECKOE 00eCTIeueHHE MPOLIECCOB MPENOAaBaHUs XUMUH,
Oouonoruu, GU3NKU HA YPOBHSAX OCHOBHOI'O OOILIETO U CPEAHETO OOLIETO
00pa30BaHMsI C BKIIFOUEHUEM JIOTOTHUTEILHOTO HHKEHEPHOTO KOMITOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenerny] komponent.pdf

o KonTekcTHbIC 3a7a4u. 3a1aHus K yueOHOMY Kypcy «Dusuka» (2024 1.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika 2024.pdf

IHUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika

BUBJIMOTEKA HOK https://Mouypoku.pd/
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