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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUUA M TPeOOBaHWM K pe3yibTaTam
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 Denepanuu, peanu3yrommx 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-JESTEIIbHOCTHOIO
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 MpeaMeramu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pru3uKu 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 ImpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. UIKoabHBIN Kypc GU3UKN — CHCTEMOOOpa3yIomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoit reorpadueir u actpoHomued. Mcmosib3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3yyenne ¢Pu3MKM BHOCHUT OCHOBHOW BKJIAJ B (OPMHUPOBAHUE €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
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXHO paccMaTpUBaTh KaK MPUHLHUIBI €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 (Qu3Mku
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 TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM paloOHAIBHOTO IPUPOONOIb30BAHMS U HKOJIOTHYECKOM 0€3011acCHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUH, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHH, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOAX0 B Kypce (DM3MKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alldy SKCIEPUMEHTAIBHOU AESATENIbHOCTU O0YYarOIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKH — DOTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yKa3aHHOM IepedHe JabopaTOpHBIX padoT,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKW, OCYIIECTBIAETCS y4YaCTHUKaAMU
0o0pa30BaTeNpHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAHUS WU
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OOyYaroMMHUCS YMEHUSIMU TPOBOJUTh KOCBEHHBIE H3MEPEHHUsI, HCCIEAOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJIIIOTCS 33Ja4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIIbIO, MO3BOJISIIOIINE TPUMEHSITh U3YUEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiena Kypca, Tak M UHTETPHUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYKAOIIEH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(buU3MKK Ha ypOBHE CpeHEro o011ero o0pa3oBaHus I0JKEH U3yUaThCs B YCIOBUSAX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKe YICHHUECKUX MPAKTHUYCCKUX padO0T U JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUS  M3y4YaeMbIX  SIBIIEHUA W  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHU.

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

OCHOBHBIMM LIEJIAMH U3y4eHUs PU3KUKHU B 001IEM 00pa30BAHUU 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
UCCIIEIOBATEILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;

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:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (U3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHHUS (PU3WYECKUX SBICHUA B TPUPOAC H Uil TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TIPHUHITUIIOB JEHCTBHUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTHU MOIyUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZEJ0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
OCOOCHHOCTEM 00yYaromuXCs.



COAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

@usnka — Hayka O mpupone. HayuHble METOABI MO3HAHHS OKPYKAOIIETO
Mupa. Ponb 3KCliepuMEHTa M TEOPUM B MPOLECCE TMO3HAHUS MPUPOJBL.
OKCcnepuMeHT B (PU3HKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUA M MporieccoB. HayuHble THIMOTE3BI.
dusnyecKkue 3aKOHbl U T€OPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3nku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) W
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWEe  MaTrepualibHOM TOYKHA 1O
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPAIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBwkeHUs Tena, OPOMIEHHOTO IOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (moxosi, CkonpxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHHs CKOJbXKEHUs U cuiia TpeHus nokosi. Koadduiment Tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W MNPAKTUYECKOE MNPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [TorenumanbHas SHEPrus YIPYTro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue v Heylpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie padonvl

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aHMOJECUCTBUS 4YacTUL[ BellecTBA. MoJaenu CTpPOEHHUsI Tra30B, KXUJIKOCTEU H
TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUH HACaNbHOrO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIasl IPUPOy AaBICHUS ra3a Ha CTEHKH COCYy/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIUMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KonmnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJUHAMHKH K H3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTs MmpoiieccoB B MpUpPO/IE.

TeruoBpie  mamuubl.  [IpUHOUNBI  JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamuHax. Ko3(p@uIMEeHT Moie3Horo
nevictBus TemwoBoi mamuHbl. [{ukn KapHo m ero koaddummeHT moiae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPrud Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnpiT mo anauabaTHOMYy pAacIIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Tépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHM30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble Martepuaiibl. [lnaBienue u
KpUcTajuIM3anus. Y aejibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOTYYEHUS! COBPEMEHHBIX MaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenue npu MoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGntonenue HarpeBaHus U MaBJIeHUsT KPUCTAUIMYECKOTO BEILECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHUIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHUKH, OUAIEKTPUKKM W TOJYHNPOBOAHUKHA. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUA 3apsij.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun



CYIEPIIO3ULIANA BJICKTPUUECKUX MOJIeH. JIMHMM Hanps>KEHHOCTH 3JIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUSA JIIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DONEeKTpUYECKUd TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapalIeIbHOE, CMEIIAHHOE COCTMHEHNE POBOJHUKOB.

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

DJIEKTPOJBUKYIAsi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTH
COINPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TomynmpoBOJHUKH. CoOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noJrynnpoBogHUKOB. CBocTBa P—N-niepexoa. [omympoBoIHUKOBBIEC TPHUOOPHI.

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



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [Inazma.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: amIIepMeTp,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HATIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOUYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTE€MaTUKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (akT, runores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pellleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOIB30BAHUEM MEXAaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUSA

[ToctostHHBIE ~ MarHUTHL.  B3auMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIUU. KapTuHa NMHUNA MarHUTHON
WHIYKIWH TOJIA IOCTOSIHHBIX MarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOIO NPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib U HalpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
MHOYKUAHW. OJIEKTPOABIKYIAs CWia HWHAYKUUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOHCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIAOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUM MHAYKUWMYA MarHATHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOT'O MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHbIE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYEeCKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHhHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYX/IeHHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE AIEKTPUUECKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nudppaxiums MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3ByKka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHHuYecKue YCTpONCTBa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHMKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakxeHus: ¥ MpeoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpaXEHUe,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparome u pacceuBaromiue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenuns cBera. KorepeHTHblEe HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHUE M TMPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune naTepdepeHIIy CBETA.

Habmronenune nudpakiuu ceera.

HabGmronenue nucnepcuu cBera.

[TonydeHnue ciekTpa ¢ MOMOUILI0 MPU3MBI.

[Tomy4yenue cexTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEHIETKH.

Habnronenue noyisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepeHne nokasaTess MpeJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIlCHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHS
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpru (OTOHA C €70 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

OTtkpoiTue 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dbotorpdexra. YpaBuenue OunmTeitHa st Gotoddpdexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢d(DHeKT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHelIHETo (oTodddexTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Lmanerapnas moxpens aroma. Ilocrymarel bopa. M3nyuenune wu moriounieHue
(GOTOHOB TpU TEpexojae aToMa C OJHOTO YPOBHS DHEPTHUM Ha Jpyrou. Bumwl
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/Ia.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsspHo-BOIHOBOM
JyaJn3M.

CHOHTAaHHOE U BBIHYK/ICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1mo  ompeneneHuto  cocrasa
paavoakTUBHOTO u3iydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnembl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi
HccnenoBanre TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBHDKCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3[bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOW MOCJENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

Halnronenuss HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponr ¢usuku u acTpoHOMUHM B IKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHUpa, MECTO
(bu3nYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsieTCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, Trumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUECKUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYyp U 00BhEMA Tell.

buonoeusa: snextpuueckue SBICHUS B KUBOW Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUITMYECKOW PEIIETKH, CHEKTPATbHBIN
aHaJu3.



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

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIUOHHAs I€4Yb, pajap, paguoNpUEMHHK, TEIEBHU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



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

OcBoenune ydeOHOTO Tpenmera «®Dusmka» Ha YPOBHE CpPEIHETO OOIIEeTo
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS y4eOHOro mpeamera «Du3nkay JOHKHbBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAll{, TO3WTHBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHUE XU3HEHHOTO
OTbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3alliid OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yYaIOMIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

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

yMEHHUE B3aUMOJICCTBOBATH C COIMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, TOCTKCHHSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBECHHS,;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 M TMPUHUMATh OCO3HAHHBIE peEIIeHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHWCJIE B
NEeSATEIbHOCTH YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsl ICTETUKY HAYYHOTO TBOPUYECTBA,
npucyuero pu3n4eckon Hayke;



5) Tpy10BOTr0 BOCIMTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuiei npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIAHBL;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IIJJAHUPOBAHUE U OCYLIECTBIICHUE JEHCTBUM B OKPYKAIOLLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

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

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO 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.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIQJIETh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU U METOJAMHU
buznueckoil HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIHHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3MYECKOTO CONEpIKaHUs, MPUMEHEHHUIO Pa3IMYHBIX
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;

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

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATH UX IOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE 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 TPAKTHUECKYIO 00JacTh
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€30MTaCHOCTH;

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 CBOKO TOYKY 3pPEHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHJAHOW M WHAWBUYaIbHOU
paboTHI;

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

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS 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 YHMBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIESATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHUS MPAKTUYECKONW paOdO0ThI C yUETOM HUMEIOIIUXCS 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;

OLICHMBATh MPUOOPETEHHBIN 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 peIICKCUU ISl OLIEHKU CUTYyallluH, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBAaTh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s1, IOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

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 AMOITMOHAIBHBIN WHTEJUICKT, MIPEATOIar afO A
c(hOpMHUPOBAHHOCTb:

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

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJLHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LIEIIH U
yCrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH 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 BBICTPANBATh OTHOIICHHSI
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:
MaTepuagbHas TOUKa, HHEpLUaAIbHAs CUCTEMA OTCUYETA, aDCOJIIOTHO TBEPAOE TEJO,
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 MEXAHHMKHU, MOJIEKYJIIPHO-KUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U



IEKTPOJUHAMUKHN:  PaBHOMEPHOE 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 IapaMeTpaMH COCTOSHHS Ta3a B  HM30MPOIeCccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJa,
UMITYJIbC TeJla, KHHETHYeCKash DHEPTrusl, MOTCHIMAIbHAS DHEPTUsS, MEXaHUYIEeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONMHUCAHWW TIPABWIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEITMIMHAMU;

ONKMCHIBATh M3yYCHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS,
UCTIONIB3ys (DM3MYECKHME BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpEeaHssa
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBUKEHUS MOJICKYJI, CpEIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSISI JHEprusi, padbora rasa,
KOA((PUIIMEHT TMOJE3HOTO JACHCTBUS TEIUIOBOTO JIBUTATENS;, TIPH OINMWCAHWUN
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIIWMYWH, WX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OIMKMCHIBATHh U3YUYCHHBIE AIEKTPUUECKUE CBONCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIEKTPUUECKOE T0JIe, HAMPSIKEHHOCTD TOJIS, IMMOTEHITHAN, PA3HOCTh MMOTEHITNATIOB,
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEIIMYMH, MX OOO3HAYCHHS M CIWHMIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUYMHY C APYTUMH BETUIHMHAMM,

aHATM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YS (PU3HUCCKHEC
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPruH, 3aKOH COXpPaHEHUS WMITYJIbCa,
NPUHITUN CYTEPIIO3UIIMKA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPIUM TEIUIOBOTO JABUKEHUS MOJIEKYJI C
aOCOIIOTHOHM TeMIlepaTypou, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
AEKTPUUECKOTO 3apsifga, 3akoH KyioHa, TpW 3TOM pa3inyaTh CIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TPUHIMUIBI JCHCTBUS MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh yCJIOBHsS UX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMynupoBath mpoOieMy/3amady W TUIOTE3Y Y4eOHOro HKCIEPUMEHTa,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOT0 OOOpPYIOBaHUsS, MPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMs] U HUCHOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3MYECKHMMH  BEIMYMHAMH  C
UCITOJIb30BAaHUEM TNPSAMBIX HM3MEPEHUH, NPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(¢uKcHpoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BAaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
00opy10BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJuMbIe JUJIsl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl M OLIEHHWBATH PEaTbHOCTh
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

peunaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bU3UYECKHE IBIICHUS,

UCIIONBb30BaTh  MPU  pEIIEHWH  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TIPEICTABJICHUS YYEOHOW U HAy4YHO-TIOMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTyYaEMYI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
i obecrieueHus: 6€30MacHOCTU MPHU OOpalleHUH C MPUOOpPaAMH U TEXHUYECKUMU
YCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIE C BBHIMOJHEHUEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aICKBATHO 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 00YUAIONMUXCS YMEHUI:

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;

VUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3HYCCKUX MOJICTICH:
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 AJICKTPOJUHAMUKHN U KBAaHTOBOW (DU3HKH: DJICKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJsS Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsfl, SJEKTPOMATrHUTHBIE KOJIeOaHUs 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 BOJOPOJa, €CTECTBEHHAas U HMCKYCCTBEHHAas
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATHUTHEIE,
ONTHYECKHE,  DJEKTPUYECKYI0  TMPOBOAMMOCTH  Pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YS (DU3UYECKUE BEITMYMHBIL:
AIEKTPUUECKUI 3apsijl, CHJIa TOKa, AJIEKTPHUUECKOE HANpPsDKCHHE, JJICKTPUUECKOe
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIDKYIAs CHUJIa, padoTa TOKa,
WHIYKIUS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIYKTHBHOCTH
KaTYyIIKA, SHEPTUS DJCKTPUUCCKOTO M MAarHUTHOTO IIOJICH, TIEPHOJ W 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 HCIOJb3YEMBIX BEJIMYUH, UX OO0O3HAYEHUS W EOUHUIBI, 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, SHEPTUS U UMITYJILC (POTOHA, TIEPUO.T TIOJIypacaaa, SHEPTHUs CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BeJIUYUMHAMU,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUHHBI;

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 MPSAMOJUHEWHOTO PAaCIPOCTPAHEHUSI 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 pasiinyaTh 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;

CTPOUTh W OIKMCHIBaTh H300paKEHHE, CO3/1aBaEMOE IIJIOCKUM 3€pKaJioM,
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 TMPEIOKEHHOTO O0OPYIOBaHUsS, 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;

HCCJIEIOBATh 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;

COOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEICHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1a0OPATOPHOTO
000opy10BaHUS;

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



HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3MUECKON BEIUINHBL;

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 TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAy4YHO-TIONMYJISIpHOM MH(pOpMalUH, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALIUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX 0€30MacCHOTO MCTOJIh30BAaHUS B MMOBCEIHEBHOU
KU3HU;

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

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCETHEBHOW >KU3HH
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.
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TEMATHYECKOE IINIAHUPOBAHHUE!

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

y4eOHOro npeaMera

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT'0 MO3H

AHUA

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

Hay4YHOTO [TO3HAHUS HayuHnbie meToabl mo3HaHUs Y TEOPETUYECKUX ) METOA0B [TO3HAHUS
OKpPY>KaroILIEero Mupa. OKPY’KarOIIEro MUpA.
Ponb sxcniepumenTa u Teopun OO0cyxaeHue rpaHull MPUMEHUMOCTH
B [IPOLIECCE TO3HAHUS PUPOBI. (bU3MYEeCKUX 3aKOHOB U TEOPUH.
DOKCNepUMEHT B (PUBHKE. PaGoTa B rpymme mo noaroToBke
MopenupoBanue GU3MUIECKUX KOPOTKHMX COOOIIEHU O POJIH U MECTE
SIBJICHUM U TIpo1ieccoB. Hayunbie (U3UKY B HAYKE U B MPAKTUYECKOU
runote3bl. Pu3ndecKrue 3aKOHbI NEATEIIBHOCTH JIFOJIEN.
U Teopuu. ['paHulIbl IPUMEHUMOCTH | JleMOHCTpanys aHaJIOrOBBIX
dbusnueckux 3aKoHOB. [IpuHIIH 1 IU(POBBIX UBMEPUTEIIBHBIX
COOTBETCTBHS. pUOOPOB, KOMIIBIOTEPHBIX JATYUKOB.
Ponb 1 mecTo dpusuku OcBoeHnEe OCHOBHBIX MPUEMOB pabOThI
B () OpMHUPOBAHUHN COBPEMEHHOM ¢ nudpoBoii mabopaTopueii mo huznke
HAay4YHOU KapTHUHBI MUDA,
B IIPAKTHUYECKOMN JEATENIbHOCTH JIFOJIEH

Hroro no pazaeny 2

! Tlpu paspaboTke paGodeil mporpaMMbl B TEMaTUYECKOM ILIAHUPOBAHMH JOJDKHBI OBITH YYTEHBI BO3MOKHOCTH MCIIONB30BAHMS DIEKTPOHHBIX (LU(POBBIX)

00pa30BaTEIbHBIX PECYPCOB, SBISIONIUXCA YIeOHO-METOAMYECKUMHI MaTepHaaMHt, COJIep>KaHHe KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa30oBaHUU.
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Pa3gen 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 yactoTa oOpanieHus.

[erTpOCTpEMHUTEIBHOE YCKOPEHHUE.

TexHnYecKne yCTpOrUCTBA

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

3a MOCIIEI0BATEIbHBIC PABHBIC
MIPOMEKYTKHA BPEMEHU

MIPU PaBHOYCKOPEHHOM JIBU>KCHUU

C Ha4aJIbHOM CKOPOCTBIO, PABHOU HYJIIO;
M3YyUYCHHE IBUKEHUS [IapUKa B BSI3KOU
KUJKOCTH; U3yUEHUE IBUKECHHUS 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. [lepsbii 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.
Cuita TpeHUs CKOJIBKEHMS U CUIIA
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 cunbl. YcnoBus
paBHOBECHs TBEPAOTO TeIa.
TexHuyeckue yCTporucTBa

U IPaKTUYECKOE MPUMEHEHUE:
HNOJIIUITHUKH, IBUKEHUE
UCKYCCTBEHHBIX CITyTHHUKOB

OT X JAepOopMaIliK; H3yUCHUE
JBIDKEHUS OpycKa 10 HaKJIIOHHOM
IJIOCKOCTH; UCCIICIOBAHUE YCIOBHIMA
pPaBHOBECHUS TBEPIOTO TeJla, UMEIOIIETO
OCh BPAIIICHHUS.

OOBscHEHHE 0COOCHHOCTEH
PAaBHOMEPHOTO U PAaBHOYCKOPEHHOT'O
MPSAMOJIMHEHHOTO JIBH)KCHUS,
CBOOOHOIO ITaI€HUS TEM, IBMKEHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrroToHa, 3aK0Ha BCEMHUPHOTO TATOTCHUSL.
OOBsICHEHHE OCHOBHBIX MPUHIIMIIOB
JIEUCTBHUS NOIINITHUKOB U UX
MPaKTUYECKOTO TPUMEHEHUS.
OOBsICHEHHUE JBIKCHUS HCKYCCTBEHHBIX
CITyTHUKOB.

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

C HCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJT TMHAMUKHU.

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

U SIBJIEHUH C UCITOJb30BaHHEM 3aKOHOB
Y TIPUHITUIIOB: 3aKOH BCEMHPHOTO
tsarorenus, |, |1 u 11l 3akonsl HeroToHa,
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IIPUHIOUII CYIICPIIO3UIIUU CUJI, IIPUHITUIL
PaBHOIIPABHOCTHU MHEPUHAJIBHBIX
CHCTCM OTCUCTA

2.3

3aKOHBI COXPAHEHUS
B MEXaHUKE

Nmnynbec MaTepuanbHON TOUKU
(Tena), cuCTEMbI MaTepUATIbHBIX

TO4eK. VIMITyJIbC CHJIBI M NU3MEHEHUE
VMITYJIbCA TeJIa. 3aKOH COXPAHEHUS
UMITyJibca. PeakTUBHOE ABUKEHUE.

Pabota criabl. MOITHOCTE CHUJIEL.
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 IOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCJICIOBAaHUE
CBSI3U pa0OTHI CUJIbI C UBMEHEHUEM
MEXaHMUYECKOI IHEPTUH Tella

Ha pUMEPE PACTKEHUS PE3UHOBOTO
KIyTa.

OueHka aOCONIOTHBIX U OTHOCUTENBHBIX
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 UCMOJIb30BaHUEM (PU3UUECKUX
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 COXPAHEHUSI UMITYJIbCA.
OOBsicCHEHNE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS U TTPAKTUYECKOTO
MIPUMEHEHUS TEXHUUECKUX YCTPOUCTB,
TaKuX Kak: BOJOMET, KOIEp,
MPYKUHHBIN TUCTOJIET.

OOBbsicCHEHUE TBUKEHUS PAKET C ONIOPOI

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

JU1s1 TIOMCKA, CTPYKTYPUPOBAHUS,
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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Pa3nen 3. MoJgiekyJisipHasi pu3nka ¥ TepMOIUHAMUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH

9

OCHOBHBIE MOJIOXKECHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU U UX OIIBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE nBUXKEHHUE.
Huddysus. Xapaktep ABUKEHUS

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 BO3/1yXa 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 yCcTponcTBa

1 IPaKTHYECKOE IMPUMCHCHHE:
TEPMOMETP, OapOMETP

MOJIEKYL.

AHann3 pU3N4IEeCKUX MpoIeccoB

U ABJICHUM C ucroyb3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEHEN
KMHETUYECKOW SHEPTUHU TEINIOBOTO
JBUKEHUSI MOJIEKYJI C aOCOJIIOTHOM
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 OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEepPEeHNH (PU3NUECKUX
BEJINYUH.

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

OObsiCHEHUE PUHITUATIOB ICUCTBUS

U yCJIOBUI 0€3011aCHOT0 NCHOIb30BAHUS
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KonnuecTBo TemmoTel

MIpU TEIJIonepeaaye.

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

[IprMmenenne 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,
OBITOBOH XOJIOIUIBLHUK,
KOHJIUIIMOHED

B IIOBCEHEBHOM KM3HU JABUTATEIIS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOIUJIbHUKA, KOHTULILOHEPA.
Onucanue CBOMCTB TeJ U TEIJIOBBIX
SBJICHUU C UCIIOJIb30BaHUEM
(bu3nyeCKUX BEJIMYUH: 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 pazJiese
«MonekynsipHas puzmka

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

PaboTa B rpynnax npu aHaiuze
JOTIOJTHUTEIbHBIX UICTOYHUKOB
uH(pOpMaIUu 10 TeEME
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3.3

ArperaTHble
COCTOSIHMSI BEIIECTBA.
@da30BbIE NEPEXOABbI

[TapooGpazoBaHue U KOHICHCALIHS.
Hcnapenue u kuneHue.
AOcoII0THast 1 OTHOCUTENIbHAS
BJIAJKHOCTB BO3/1yxa. HackimeHHbIi
nap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTD
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

[IpoBeneHue skcepuMeHTa: U3MEPEHUE
OTHOCUTEIBHOU BIAKHOCTH BO31yXa.
Onenka aOCONIOTHBIX U OTHOCUTEIIbHBIX
MOTPEITHOCTENH U3MEPEHUN (PU3NUYECKUX
BEJIMYUH.

N3yuenune cBOMCTB HACHIIIIEHHBIX
MapoB, CIIOCOO0B U3MEPEHHUS
BIIQXKHOCTH.

HaGmronenne kumeuus

MIpY TIOHW>KEHHOM JIaBJICHUH,
HarpeBaHUs U TUTABJICHUS
KPUCTATTNYECKOTO BEIIECTBA.
OObsicHEHUE IPUHITUATIOB IEUCTBUS

1 YCJIOBHIA 6€30MacHOr0 UCTIOJIb30BaHUS
B ITOBCETHEBHOM )XKM3HU TUTPOMETPA,
MICUXPOMETPa, KaJTOpUMeETpa.

N3yyeHne TEXHONIOTU OTyYEeHUS
COBPEMCHHBIX MaTEPHAJIOB, B TOM YHCIIE
HAaHOMATEPHUAJIOB.

Pemenne pacueTHBIX 33124 C SBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCTIOJIb30BAaHUEM YPABHEHUS
TEIJIOBOTO OasaHca.

Pemenne kauecTBEHHBIX 33124

C OIOPOM HAa U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U PU3UYECKUE
SIBJICHUSI TI0 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 Ha 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 pazneny 24
Paznen 4. JjaekTpoauHAMHKA
4.1 | DnexTpocraTuka 10 DJiekTpu3anus Teil. JnekTpuueckuid | [IpoBeaeHue 3KCIEpUMEHTa: U3MEPEHUE

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

B3aumMopeiicTBue 3aps10B. 3aKOH
Kynona. ToueuHbIl 3JI€KTpUUECKUN
3apsAl. DIEKTPUUYECKOE MOJIE.

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

N3ydenue npuHIUNOB NEUCTBUS
3JIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJIEHCAaTOopa.

N3ydenune NprHIMIIOB IEHCTBHS
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HanpsykeHHOCTB 3JIEKTpUYECKOTO U yCIIOBUN 0€301acHOTO MPUMEHEHUS
noJis. [IpuHuun cynepno3unuu B IIPAKTUYECKOU KU3HH,
BIEKTPUYECKUX Tonen. JInnnmu KOIMPOBAJIBHOTO aIIapara, CTPyWHOTro
HaIPSYKEHHOCTH 3JIEKTPUYECKOTO MIPUHTEPA.
TOJIS. PaccmoTpenue ¢puznueckux o
PaboTa cuit 251eKTpOoCTaTHYECKOTO CHOBAHMU JIEKTPOCTATUYECKOU
nosis. [Torenuuan. Paznocts 3aIUTHI U 3a3€MJICHUS
noteHuuaoB. [ I[poBogHuky n AIIEKTPONPUOOPOB.
JADJICKTPUKH B Pemenune pacueTHbIX 3a/1a4 C SIBHO
SIIEKTPOCTATHYECKOM IIOJIE. 3aIaHHON (PU3MYECKON MOJIETIBIO
JIudneKTprYecKas IPOHULAEMOCTh, | C HCIIOJIL30BaHMEM OCHOBHBIX 3aKOHOB
DnekTpoemMkocTb. Konaencarop. 1 (opMyIT IIEKTPOCTATUKH.
DIIEKTPOEMKOCTD ITIOCKOTO Pemenne kaueCcTBEHHBIX 3a7a4
KOHJIEHCAaTOpa. DHEepPrus C OIOPOM Ha U3YUYECHHBIE 3aKOHBI,
3apsKEHHOTO KOHJIEHCaTopa. 3aKOHOMEPHOCTH U (PU3NUECKUE
TexHuueckne ycTpoucTaa SIBJICHUS DJIEKTPOCTATUKMU.
Y IPAKTUYECKOE IPUMEHECHUE: Pacnio3naBanue Gpusnveckux siBICHUAN
3JIEKTPOCKOIL, JIEKTPOMETD, B YUEOHBIX OMBITaX U OKPY>KaroIiei
3JIEKTPOCTATUUECKAs 3allNTa, KU3HU: JJICKTPU3ALNS TET,
3a3eMJICHUE AJIEKTPOIIPUOOPOB, B3aMMO/ICHCTBHE 3aps0B U O0OBICHECHUE
KOHJIEHCATOP, KONTUPOBAIbHBIN MX Ha OCHOBE 3aKOHOB U (popMy1
armapar, CTpyUHbIN IIPUHTED DJIEKTPOCTATUKH.
Onucanue U3y4eHHBIX CBOMCTB
BELIECTBA U AJIEKTPUUECKUX SIBICHUN
C UCIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: JIEKTPUYECKUU 3apsi,
HANPSIKEHHOCTD JJIEKTPUUECKOTO OIS,
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MOTEHIIUAJI, PAa3HOCTh IMTOTEHIIUAJIOB,
ANEKTPOEMKOCTb.

AHanu3 GU3NYecKuX MPoIecCoB

U SIBJICHUH C UCIIOJIb30BAHUEM
(hU3nYECKUX 3aKOHOB: 3aKOHA
COXpaHEHHUS AJICKTPUUYECKOTO 3apsijia,
3akoHa KynoHna.

Pabora B rpynmnax npu aHaimse
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
COCJIMHEHUE 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 OTHOCUTEIBHBIX
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—Nn-niepexoja.
[TonyripoBOIHUKOBBIE TTPUOOPHI.
DJIEKTPUYECKUM TOK B pacTBOpax
U pacIiaBax AJ1eKTPOJIUTOB.

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
3aIaHHOM (PM3UYECKON MOJIEIIBIO

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 SIBJICHAN

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 COMPOTHUBIICHUS,
BaKyyMHBIU JHOJI, TEPMUCTOPEI

U (hOTOPE3UCTOPBHI,
MOJTyIPOBOTHUKOBBIH U0,
rajJbBaHHUKa

pa3HocTh notenuuainos, 3/C, pabora
TOKa, MOIIIHOCTbh TOKA.
Hcnonb3zoBanne nHOOPMAITMOHHBIX
TEXHOJIOTUH 15 TIOUCKA,
CTPYKTYpHUPOBaHUS, UHTEPIIPETALINI
U TIpe/icTaBlIeHUus UHPOopMauu

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

HaumenoBanue
No KommuectBo OcHOBHBIE BU/IBI A€ATETLHOCTH
pa3liesIoB U TEM [IporpammHoe copepkaHue
n/m 4acoB 00yYaromxcs
y4eOHOT O MpeaMeTa
Pasznen 1. Dnexkrponmnammuka
1.1 | MarauTHOe noJe. 11 [TocTOsTHHBIE MArHUTHI. [IpoBeneHue SKCIIEPUMEHTA: U3YUCHUE

DIIEKTpOMAarHuTHas
WHITYKITAS

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

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

OObsicHEHUE IPUHLIUIIOB IEUCTBUS

U yCJIOBUI 06€3011acHOr0 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
nHaykuuu. [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.
OnucaHne 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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Pa3nen 2. Kosie0aHus 1 BOJIHBI

2.1

MexaHnyeckue
Y 3JICKTPOMATrHUTHBIE
KoJicOaHus

KonebarenbHas cucrema.
CBoOO/IHbIE MEXaHUYECKUE
KoJjebanus. 'apmonnueckue
kosnebanwus. [lepuon, yactora,
aMIUTUTya U Pa3a KojieOaHui.
[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. 3aKkoH
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/WTU MaTEMaTUYECKUN MAsTHUK).
HaOmnronenue 3aTyxarmmnmx KojaeoaHuu.
UccnenoBanue CBONCTB BBIHY K ICHHBIX
Kosie0aHuM.

HaOmronenue pezonanca.

[IpoBeneHue 3KkCriepruMeHTa:
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 OTHOCUTEIHHBIX
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
ANEKTPUYECKON 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.

Onucanne MEXaHUYECKUX

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 aHAJIN3E
JOTIOJIHUTENIBHBIX HCTOYHUKOB
uH(pOpMAIUH 1O TEMe

2.2

MexaHnueckue
Y DJICKTPOMArHUTHBIE
BOJIHEI

MexaHn4decKkre BOJHBI, YCIOBHS
pacnpoctpanenus. llepuos.
CKopoCTh pacnpoCTpaHEHUS

u 1nuHa BoyHbI. [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.
DNEeKTpOMarHUTHHIE BOJIHBI.
VYcnoBus u3IydeHus
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 KoJIeOaHM, 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-neun.
Peuienne pacueTHbIX U KAUECTBEHHBIX
3a/1a4 ¢ OMOPOM HA U3YUYEHHbIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OIUCHIBAIOIINE
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panuoNpPHUEMHUK, TEIEBU30DP,
aHnTeHHa, tenedon, CBU-nieun

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

U TIpe/icTaBlIeHUus UHPOpMauu

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

2.3

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 npeaoMIICHH
CTEKIIA.

UccnenoBanne CBOMCTB U300paKeHUI
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BHYTPEHHEE OTPAXKEHUE.
[IpenenpHbIN yro MoIHOTOo
BHYTPEHHETO OTPAKCHHUSI.
Hucnepcust cBeta. ClioKHBIN COCTaB
oenoro ceeta. L[Ber.

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

U paccenBaronux JimH3ax. Gopmyia
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,
MUKPOCKOIIa, TEJIECKONa, BOJIOKOHHON
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, IPETIOMIICHHUE,
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.

YcnoBue HaOIIOICHUS TJIABHBIX
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 clielIHAJIBHOM TeOPpUU OTHOCUTEAbHOCTH (1as1ee — 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
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE
BPEMEHHU U COKPALICHUE JITTUHBI.
DHeprus U UMITYJIbC
PENSATUBUCTCKON YaCTHUIIBL.
CBs13p MacChl C JHEPTUEN

Y UIMITYJIbCOM PEJIATUBUCTCKOMN
YacTHUI[bl. DHEPTUs TOKOS

IIPH MOJTOTOBKE COOOIICHUN
0 rpaHuIIaX MPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH U OCHOBAX

CTO

Hroro no pazgeny

Pa3znen 4. KBanToBasi pusuka

4.1

DJIIeMEHTHI KBAHTOBOU
ONTUKH

®otonbl. PopMmyia [1nanka cBsizu
sHepruu (HPOTOHA C €r0 YACTOTOM.
DHeprus ¥ 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.

OObsicHEeHUE OCHOBHBIX ITPUHITUTIOB
JNEUCTBUSI TEXHUUYECKUX 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 KBAaHTOBOW 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
SBJICHUM U TTPOLECCOB

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. KopnyckynsipHo-
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.
CnoiicTBa anbda-, Oera-,
raMMma-usiydenus. BrnusHue
paZiOaKTUBHOCTH Ha )KUBBIE
OpTaHU3MBI.

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

3apsin sapa. MaccoBoe 4ncIo spa.
N30TOmBLI.

Anbda-pacnag. DIEKTPOHHBIN

U TIO3UTPOHHBINA OeTa-pacmaj.
["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 sapa.

S nepnepie peakuu. Jlenenue

Y CUHTE3 SIIEP.

S nepubiii peaktop. TepmosiaepHbIn
cunTes. [IpoOaembl U epCreKTUBbI
AJIEPHON DHEPIETUKH.
DKOJOTUYECKUE aCIIEKTHI SJIEPHOU
SHEPIrETUKH.

DiieMeHTapHbIe YacTUlbl. OTKpBITHE
ITO3UTPOHA.

Metoab!I HaOIIOIEHUS

Y PETUCTPALMHU JIEMEHTAPHBIX
YaCTUL.

DyHIaMEHTAJIbHBIE
B3anMouencTeua. ExnHCTBO
(buU3MYECKO KapTUHBI MUPA.
TexXHUYEeCKHE yCTpOUCTBA

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

YKW3HU: €CTECTBEHHAS M UCKYCCTBECHHAs
PaIOaKTUBHOCTb.

Omnmcanne KBaHTOBBIX SBJIICHUM

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

AHanu3 IpoIecCoB U SBIICHUMN

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
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Pa3znen 5. Di1ieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DNEMEHTHI
aCTPOHOMHU
U acTpoU3uKH

7

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

Bup 3Be3gnoro ne6a. Co3pesnus,
SPKHWE 3BE3/Ibl, TIJIAHETHI, 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 ABIPHI B A/IpaAX TATAKTHUK.

ITonroroBka cooOmeHni 00 3Tamax
Pa3BUTHS aCTPOHOMUH, O IPUKIATHOM
Y MUPOBO33PEHUYECKOM 3HAUYCHUU
aCTPOHOMMH, O METOJIaX MOJyUYEHUS
HAaY4YHBIX aCTPOHOMHWYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOMU
ACTPOHOMMUH.

N3ydyeHne coBpeMEHHBIX
MIPEJICTaBICHUH O MPOUCXOXKICHUN

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

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

C UCTOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOAKEHUM 1JIsI ONIPEJEICHUS
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Bcenennas. Pacimpenue
Bcenennoit. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. Penukrosoe
U3IIy4YCHHUE.

MacmtabHasi 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, mtaner, Mutednoro [lytu.
VY4acTue B JUCKYCCUH O HEPEIICHHBIX
npobJieMax aCTpPOHOMUU

aCTPOHOMHU
Htoro no pazaeny 7
Pa3nen 6. O0o01maroniee noBTropeHue
6.1 | O6o6maroriee 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,
TE€XHOJOTHUYECKOMN, COLUAIBHOU

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 xnaccos
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OIIMCATEIIbHOM,
CUCTEMAaTU3HUPYIOIICH,
O00BSCHUTEIILHOMN

Y MPOTHOCTUYECKON (PyHKIIHIA
busndeckoit Teopuu,

poJib (hHU3UYECKOM TEOpUU

B (hOpMHUPOBAHUU MPEICTABICHUN
0 ¢pu3HYECKOM KapTUHE MUPA,
MecTO (U3MUECKON KapTUHBI MUpPa
B O0I1IIEM DSy

COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEJICTABICHUM O IPUPOJIE

Hroro no pasaeny 4
PesepBHoE Bpems

OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOITPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChl

®du3uka — HayKa O IpUpo/ie.
Hayunsie MeTop1 MO3HAHUS
OKpYKaroIlero Mupa

Ponb 1 mecTo usuku B
(hopMUPOBaHUH COBPEMEHHOM
HAy4YHOU KapTUHBI MUDA, B
MIPAKTUIECKOU JCSITEILHOCTH
Jronen

MexaHn4yeckoe TBUKECHHE.
OTHOCUTENBHOCTD
MEXaHHYECKOTO JIBHKEHUS.
[Tepemenienue, CKOpoCTb,
YCKOpEHUe

PaBHOMEpHOE IPAMOJIMHEWHOE
JBUYKEHUE

1 HepenA

1 Hepena

2 HepenA

2 Hepens

https://m.edsoo.ru/Y XGQSPM1P

https://m.edsoo.ru/SHSXWFFVO

https://m.edso0.ru/RSOAQV5ZX

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpEHHOE
MPSMOJIMHENHOE JIBUKECHUE

CBoOoaHoe majeHue. Y CKopeHue
CBOOOHOTO MaeHUS

KpuBonuHeliHOE 1BUXKEHHE.
JIBrKeHne MaTepualbHOU TOUKH
10 OKPY>KHOCTH

[IpuHIMIT OTHOCUTEIBHOCTH
lNanunes. MaepuuansHble
cucremsl orcuera. [lepBeiil 3aK0H
Hrrotona

3 HepenA

3 Hepens

4Hepens

4 Hepena

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J

https://m.edsoo.ru/TFLJ2C4DN

https://m.edso0.ru/J6QY7N3WN
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https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN

10

Macca tena. Cuia. [lpunnun
cynepnosuiuu cuil. Bropoi
3aKkoH HproToHa 111
MaTepUaIbHOU TOUKH

Tperuii 3akon Herotona s
MaTepUaIbHBIX TOUEK

5 Hepensa

5 Hepens

https://m.edsoo.ru/BVTNWTAQH

https://m.edsoo.ru/JYL414UAN

11

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

7 HepenAa

https://m.edsoo.ru/D13D593MU

12

13

Cuna ynpyrocrtu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koadpduument
TpeHusi. Cuiia COpoOTUBICHUS
MIPH IBUXKEHUH TeJla B )KUIKOCTH
WIIH Ta3e

7 HepenAa

8 HepenA

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCM5M

14

IloctynarenbHoE U
BpalaTeIbHOE IBUKECHHE
abCOJIIOTHO TBEPOTO Tena.
MowmeHnT cuisl. [1nedo cusl.
YcnoBus paBHOBeCUs TBEPAOTO
Tena

8 HepenA

https://m.edsoo.ru/IDOAU40TS

15

NmMnynsc MaTepuaibHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHUs UMITYJIbCa.
PeaxkTnBHOE ABMKEHIE

9Hepenn

https://m.edso0.ru/M5JQTKNWC

16

PaGoTta u MOLTHOCTD CHITBI.
Kunernueckas sHeprus
MarepuanbHOU TOUkH. TeopeMa
00 U3MEHEHUN KHHETUYECKOI
SHEPTUU

9Hepenn

https://m.edsoo.ru/J1V59L28B

17

[TorenmmansHas >HEPTHS.
[ToreHmanpHas 3HEPTUS YIPYro

10Hepens

https://m.edsoo.ru/RNEXJW4KF
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https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF

nepopMUPOBaHHON NIPY>KUHBIL.
[ToTeHumanpHast SHEpPrust Teia
BOJIM3HU MOBEPXHOCTH 3eMIIU

18

IloTenumanbHEIC U
HEMOTEeHIMaIbHbIC CHIIBI. CBS3b
paboThI HEMOTEHIIUATBHBIX CHII C
W3MEHCHUEM MEXaHUYCCKOM
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHUS MEXaHUYCCKON
SHEPTUH

10 HepenA

https://m.edso0.ru/DA3QVTOXO

19

20

Jlaboparopnas pabora
«HccnemoBanue cBsA3U pabOTHI
CHJIbI C UBMCHCHUEM
MEXaHUYECKOW SHEPrHH Tejia Ha
[IPUMEPE PACTHKECHUS
PE3MHOBOT'O KI'yTa»

KonTponbHas pabota mo Teme
«Kunemaruka. /Ilunamuka.
3aKOHBI COXpPAHEHUS B
MEXaHUKE)

11 Hepena

11 HepensA

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOMN
Teopun. bpoyHOBCKOE NBHKEHUE.

Hudbdysus

13 Hepens

https://m.edsoo.ru/OEY9VYU2B

22

23

24

XapakTtep JBUKEHUA U
B3aMMO/ICHCTBHUS YaCTHII
BemecTBa. Moaenu cTpoeHus
ra3oB, JKMJIKOCTEW U TBEPIBIX TEN
Macca monekyin. KonuuectBo
BenrecTna. IlocTosHnas
ABoraapo

TemuoBoe paBHOBECHE.
Temneparypa u e€ nzmepeHnue.

13 Hepena

14 Hepensa

14 Hepena

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/MVPNY6QA8Z
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https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z

[Ixana remneparyp Llenscus

25

26

27

Wneanbneiii raz B MKT.
OcnoBHoe ypaBHeHue MKT

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

3akoH JlanbToHa. ["a3oBbIe
3aKOHBI

15 Hepena

15 Hepena

16 Hepens

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB6613A

28

29

Jlaboparopras pabora
«HccnemoBanue 3aBUCHMOCTH
MEXTy TapaMeTpaMH COCTOSHHSI
Pa3peKEHHOTO ra3ay
W3omporieccsl B UeaIbHOM Ta3e

U ux rpaduyeckoe
MIpe/ICTaBICHHE

16 Hepens

17 Hepens

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

https://m.edso00.ru/0OZJ3KZNJ5

30

31

32

33

34

BryTtpeHnHss sHeprus
TEPMOAVMHAMUYECKON CUCTEMBI U
CIOCOOBI €€ N3MEHEHMUS.
KonnyectBo TemioTs! 1 padora.
BryTtpeHnHss sHeprus
OJIHOATOMHOT'0 UJEAJILHOIO ra3a

Bunae! rerionepenaun

VeapHas TEIIOEMKOCTD
BerecTBa. KoanuecTBo TEMIOTEI
MIpH TEeTUIoNepeaaye.
AnmabaTHBIN mporiece

[IepBblii 3aKOH TEPMOAUHAMUKHU
Y €r0 TPUMEHEHUE K
n3omnpoleccam

HeoOpatumocTs nporieccos B

17 Hepens

18 Hepens

18 HepenA

20 Hepens

20 Hepens

https://m.eds00.ru/9JOITVXI8

https://m.edso00.ru/36JJ120W9

https://m.edsoo.ru/5K3Y4H86L

https://m.edsoo.ru/2H06R3GAS8

https://m.edso0.ru/S85LWDFT8
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https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8

35

npupoze. Bropoii 3akoH
TEPMOJIUHAMUKHU

[Tpunmun nevicrBus u KI1/]
TEIJIOBOM MAIlIMHBI

21 HepenA

https://m.edsoo.ru/DLCDEAAUC

36

[ukn Kapno u ero KIT/]

21 HepenA

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

37

DKOJOrH4ecKHe MpoOIeMbl
TEIUIOHEPTETUKHI

22 HepenA

https://m.edsoo.ru/P07ZMY MS8I

38

Oo6o06maromuit ypok
«MonekyisipHas Gpusuka.
OCHOBBI TEPMOIMHAMUKI

22 HepenA

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

39

KonTponbhas padota no teme
«MonekynsipHas Gpusuka.
OCHOBBI TEPMOIMHAMUKH

23 HepenA

https://m.edsoo.ru/RCARYE6ZX

40

[TapoobpazoBanue u
KoHIeHcalus. Mcnapenue u
KHUIICHUEC

23 HepenA

https://m.edso0.ru/X48Q078EE

41

AOCOIIOTHAST 1 OTHOCUTEILHAS
BJIAKHOCTh BO3/IyXa.
Hacpimennsiii map

24 HepenA

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

42

43

44

45

46

TBépnoe Teno. Kpucrammueckue
u amop(dHbIe Tena. AHU30TPOIUS
CBOMCTB KpHcTauioB. JKuakue
kpuctaibsl. CoBpeMEHHbIE
MaTepuaibl

[1naBneHue u KpucTamIU3anusl.
VenapHas TEIIOTA IDIABICHUS.
Cyb6numarus

VYpaBHeHUE TEIJIOBOTO OaaHca

DneKTpu3aIus Tel.
Dnektpuyeckuii 3apsia. [IBa Buma
ANEKTPUUYECKUX 3aPSI0B

HpOBOI[HI/IKI/I, JAUDJICKTPUKU U

24 Hepens

26 Hepens

26 Hepens

27 Hepens

27 HepenA

https://m.edsoo.ru/JXFWLMZNK

https://m.eds00.ru/OX117G6MR

https://m.edsoo.ru/0IUXGN2I1

https://m.edso0.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPQUYH
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https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH

MOJIYTIPOBOIHUKH. 3aKOH
COXPaHEHUS AJIEKTPUYECKOTO
3apsia

47

B3aumoneiicTBue 3apsiioB. 3aKOH
Kynona. Toueunsrit
JIEKTPUYECKUI 3aps]l

28 HepenA

https://m.edsoo.ru/5U3BUOTHH

48

49

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

Pa6GoTa cui
3JIEKTPOCTATHYECKOTO MOJISA.
Ilorennuan. Paznocts
MOTEHITNAIOB

28 HepenA

29 HepenA

https://m.edsoo.ru/Q1KAWD2V6

https://m.edsoo.ru/\VOPD9ASLF

50

51

[IpoBOAHMKY U TUANEKTPUKH B
3JIEKTPOCTATUYECKOM T0JIE.
JusnexTpudeckas
IIPOHUIIAEMOCTD

OnexrpoémkocTs. Konnencarop

29 Hepens

30 HepenA

https://m.edso0.ru/12P2S312Z

https://m.edsoo.ru/B1UPRD52W

52

DNeKTPOEMKOCTD TIJIOCKOTO
KOHJICHCATOpa. DHEprus
3apsKEHHOT0 KOHIEHCaTopa

30 HepenA

https://m.edsoo.ru/XPUKP82V8

53

JlaboparopHnast pabota
"N3mepenue 31eKTpOEMKOCTH
KoHAeHcaropa'

31 HepenA

https://m.edsoo.ru/PBGMA4F845

54

[IpunIMn nercrBus u
MIPUMEHEHHE KOHEHCATOPOB,
KOIIMPOBAJILHOTO arapara,
CTPYHHOTIO ITPUHTEPA.
DnexTpocTaTUuecKas 3aluTa.
3a3emIleHue AIIEKTPOIpruOOpPOB

31 Henens

https://m.edsoo.ru/H3Q9PNHYY

55

3HeKTpHQCCKHﬁ TOK, YCJIOBUA

33 HepenA

https://m.edsoo.ru/D6Y72A4B7

70


https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

€ro CyIIeCTBOBaHHUSI.
IlocTosuub TOK. CHa ToKa.
Hanpsokenne. ConpoTuBieHue.
3akon OmMa JyIsl y4acTKa 1enu

IlocnenmoBarensHOE,
napajuiesIbHOe, CMEIIAHHOE
COCIMHEHHE MPOBOIHUKOB.
Jlaboparopnas pabota
«M3yueHune cMenaHHOTO
COCJTUHEHHS PE3UCTOPOBY

0.5

33 HepenA

https://m.edsoo.ru/SLKT3UPUR

57

PaGoTa 1 MOIIHOCTH
AIEKTPUIECKOTO TOKA. 3aKOH
Jxoyinsa-Jlenna

34 HepenA

https://m.edsoo.ru/LESHA2A3M

58

3akon OMa 11 MOJTHOM
(3aMKHYTO) JIEKTPUIECKON
uenu. KopoTkoe 3amMmbIKaHHE.
JlaGopatopHas pabora
«3mepenune DJIC nucrounuka
TOKa ¥ €r0 BHYTPEHHETO
COIPOTHBIICHUS

0.5

34 HepenA

https://m.edsoo.ru/YN5BF7PBS

59

60

PesepBHbIit ypok. KonTponbHas
pabora 1o Teme
"OnexTponuHamMuka" /
Bcepocculickas npoBepodHas
pabota

Oo6o0maromuit ypok
«INEKTPOTUHAMHKAY /
Bcepoccuiickas nposepodHas
paborta

35 Hepens

35 Hepens

https://m.edsoo.ru/MEMG6EIE5SX

https://m.edsoo.ru/P86 MDYO07H

61

DIeKTpOHHAas TPOBOINMOCTh
TBEPABIX METAJNIOB. 3aBUCUMOCTD
COIPOTHUBIIEHUS] METAJIIIOB OT
TEMIIEPATYPBI.

36 HepenA

https://m.edsoo.ru/WMNNBQL9H
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https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

CBepXIpoBOJIMMOCTh

62

63

64

DNEKTPUUECKUN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB
[TonynpoBoAHUKH, UX
cOOCTBEHHAs U ITpUMECHAs
npoBoauMocTh. CBOMCTBA Pp—N-
nepexoza. [lomynpoBogHukoBsIe
prOOpbI

DIEeKTpUYECKHUI TOK B pacTBOpax
U pacijiaBax JEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOIMAIs. DIEKTPOJINU3

36 HepenA

37 HepenA

37 HepenA

https://m.edsoo0.ru/4CCYCJ785

https://m.edso0.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWYV91

65

66

67

DNEeKTPUYECKHUI TOK B raszax.
CaMoCTOSTENIbHBIN U
HECAMOCTOSITENbHBIN pa3psl.
Monnus. I1nazma

DnexTpuueckue nprudopsl U
YCTPOWCTBA U MX MPAKTUIECKOE
npuMeHeHne. [IpaBuna TeXHUKH
6e30macHOCTH

KonTponbHas pabota mo Teme
«Inekrpocraruka. [locTossHHBIN
3JEKTpUYECKUM TOK. Toku B
Pa3IMYHBIX Cpeaax»

38 HepenA

38 HepenA

39 HepenA

https://m.edsoo.ru/2VX2KLFQA

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

68

O06o0maromuii ypox Mo TeMam
10 kmacca

OBIIEE KOJIMYECTBO YACOB I10
[TPOPAMME

68

39 Hepens

https://m.edsoo.ru/HLOAT6SNU
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https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

ITocTossHHBIC MarHUTHl U HX
B3aUMOJCHCTBHE. MarHuTHOE
nose. Bektop MarHuTHOM
WHAYKIUU. JIMHUM MarHUTHON
WHYKIUU

MarauTHoe 1oJie MPOBOIHUKA C
TokoM. OnBIT DpcTena.
BzaumopelicTBue mpoBOJHUKOB C
TOKOM

KoaunuyecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus

1 Hepena

1 Hepensa

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

https://m.edsoo.ru/ADMOY1JN6

https://m.edso0.ru/1L5CT47FX

JlaGopaTtopHnast pabota
«M3y4eHrne MarHuTHOTO TOJIst
KaTyHIKU C TOKOM»

2 HegenA

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBME€ MAarHUTHOTO TOJIS HA
MIPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlabopatopHast pabora
«Hccnenosanue aemcTBUA
MOCTOSIHHOTO MarHuTa Ha PamMKy
C TOKOM»

2 HegenA

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MAarHUTHOTO TOJISI HA
JBIKYIIYIOCS 3apSKEHHYIO
gactuity. Cuna Jlopenma. Pabora
cuisl JlopeHna

DNeKTpOMarHuTHasi UHIYKIUS.
IToTOoK BEKTOpa MarHUTHOM
uHaykuud. DJ1C uHayKIuu.
3aKO0H AJIEKTPOMarHUTHOM
unaykuun Papajes

3 HegenA

3 HegenA

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

https://m.edsoo.ru/VA26C9C3J
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https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

JlaboparopHas pabota
«HccnenoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ WHAYKIOUH

4Hepens

https://m.edso0.ru/XZS5MQCBU

NuaykTuBHOCTSL. fBIEHUE
camounaykuuu. IJC
CaMOMHIYKIUHU. DHEPrusi
MAarHUTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

4 Hepens

https://m.edsoo.ru/EOTONSAEA

10

11

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE
MarHMThl, 3J1EKTPOMArHUThI,
JJEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTHIL,
MHAYKIMOHHAs I1€Yb
O6o06maromuit ypok
«MarnuTHoOE€ 1noie.
ONEeKTPOMAarHuTHasE UHIYKIUS
KonrtponbHas pabora no reme

«MaruutHoe 1oiJe.
QHGKTpOMaFHI/ITHaSI I/IH}I}’KIII/ISI»

5 Hepena

5 Hepena

7 Hepena

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COB05BGMC

https://m.edso0.ru/8X637ELEU

12

CB00OOIHBIE MEXAHUYECKHE
konebanus. ['apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHUX KOIeOaHUH.
IIpeBpatienue s3Hepruu

7 Hepena

https://m.edso0.ru/9Y6GYWEVP

13

JlaGopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIxX KOJIeOaHmit
rpy3a Ha HUTH OT JIJTMHBI HUTH U
MacChI TPy3a»

8 HepenA

https://m.edsoo.ru/DPZ8KR61C

14

KonebaTtenbHbIi KOHTYD.
CB006OAHbIE ANEKTPOMArHUTHBIE
Koie0aHus B UacaILHOM

8 HepenA

https://m.edsoo.ru/H6JCO5BAD
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https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD

KoJ1e0aTeIbHOM KOHTYPE.
AHanorust Mexmay
MEXAHUYECKUMH U
3JIEKTPOMArHUTHBIMH
KOJIeOaHHSIMU

15

16

17

®opmyna Tomcona. 3akoH
COXPAaHEHHUS SHEPTUU B
HJICaJIbHOM KOJIe0aTeIIbHOM
KOHTYpE

[TpencraBienue o 3aTyxaromux
KosieOaHusx. By 1eHHbIE
MEXaHUYECKUE KoJaeOaHMsl.
Pe3onanc. Beinyx/1eHHbBIE
3JIEKTPOMArHUTHbIE KOJIeOaHUs

IlepeMeHHBIN TOK.
CuHycouanbHbIN epeMEHHbIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYIHOE U
JENCTBYIOIEE 3HAYEHUE CUIIBI
TOKa U HANPSKEHUS

9Henenn

9HepensA

10Hepensa

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEY XRVUI

18

19

20

Tpancdopmarop. [IponssozacTso,
nepegava u norpedieHue
JJIEKTPUYECKON DHEPIUU

YCTpoUCTBO U IPAKTUUECKOE
IIPUMEHEHHNE IEKTPUIECKOTO
3BOHKA, TEHEPATOPA
MEPEMEHHOTO TOKA, JIMHUI
JJIEKTpoliepesayd

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOACTBE JIEKTPOIHEPTUU.
Kynbrypa rcnons3oBanus
3JIEKTPOIHEPTUH B
MMOBCEIHEBHOM KU3HHU

10 Hepena

11 Hepensa

11 Hepena

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

https://m.eds00.ru/93Z12W400

https://m.edsoo.ru/SDUNYKWNO
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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

Mexannueckune BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuos.
CkopocTb pacnpocTpaHEHUs U
nuuHa BoHbL. [lonepeunsie n
MMPOAOJBbHBIC BOJIHBI

13 Hepens

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYKa.
I'pomkocTh 3ByKa. BbicoTa ToHA.
TemOp 3ByKa

13 Hepena

https://m.eds00.ru/Z827Q6V70

23

DIIeKTPOMarHUTHBIE BOJHBI, UX
cBoiicTBa U ckopocTh. [llkana
AIEKTPOMATHUTHBIX BOJIH

14 Hepena

https://m.edsoo.ru/SWB57C06 X

24

[IpuHIMIIBI paAOCBA3U U
TeneBuieHus. Pa3Burue cpenacTs
cBa3u. Paguonokanusa

14 Hepena

https://m.edso0.ru/2WQTSLGLV

25

26

27

KontponsHas pabora
«Konebanust u BOJIHBI»

[IpssmonunenHoe
pacnpocTpaHEHUE CBETA B
OAHOPOHOM cpene. ToueuHslid
MCTOYHHMK cBeTa. JIyy cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
M300paXKeHH B MJIOCKOM
3epKajie

15 Hepena

15 Hepena

16 Hepens

https://m.edsoo.ru/IHURONS8OB

https://m.edsoo.ru/HUF74NDOW

https://m.edsoo.ru/AIMBKQM22Z

28

29

30

IIpenomnenue ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE.
[IpenenpHbIN yroJ MOJTHOTO
BHYTPEHHET0 OTPaKEHHUS
JlaGopartopHas paboTa
«M3mepenue nokaszarens
IIPEJIOMJICHUS CTEKIIa»

JInnssl. [locTpoenue
n3o0paxxkenui B mn3e. opmyna

16 Hepens

17 Hepensa

17 Hepensa

https://m.edso0.ru/V49RISTRN

https://m.edso0.ru/JO2EIM1DQ

https://m.edsoo.ru/W2MMS9KJC
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https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC

31

32

33

34

TOHKOM JIUH3BL. Y BEJINYEHUE
JINH3EI

JlaGopaTtopHnas pabota
«HccnenoBanue CBOMCTB
U300paKEHUH B JIMH3aX»

Hucnepcus cera. Cl0KHBII
coctaB Oenoro ceta. L[BerT.
JlaGopaTtopHnas pabota
«Habmonenne nucrnepcuun
CBETa»

WnTepdepenmus cera.
Hudpakuus cera.
Hudpakuronnas pemerka

ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

18 Hepens

18 Hepena

20 HepenA

20 HepenAa

https://m.edsoo.ru/Q1ZCMW980

https://m.edsoo.ru/KOOWVKE11

https://m.edsoo.ru/C8LCRSEJI

https://m.edso00.ru/Q2118XY0OJ

35

36

Onrtuyeckue npudOpH U
YCTPOMCTBA U YCIIOBHS UX
0€30I1aCHOTr0 MPUMEHEHUS

I'panuibl TPUMEHUMOCTH
KJIaCCUUECKOI MEXaHUKH.
ITocTynaTel cneuaIbHON TEOPUHN
OTHOCHUTEIIFHOCTH

21 HepenA

21 HepenAa

https://m.edso0.ru/M5127JYGT

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHH W COKPAIICHUE JTHHBI

22 Hepensa

https://m.edsoo.ru/OVLMCN6B2

38

39

OHeprusi ¥ UMITyJIbC
pENATUBUCTCKON YacTullpl. CBs3b
MAacchl C SHEPTUeN U UMITYJILCOM.
OHeprus NoKost

KonTtponshas padora «OnTuka.
OcHOBBI crielMaNIbHOM Teopun
OTHOCHUTEIIBHOCTH»

22 Hepens

23 HepenAa

https://m.edso0.ru/190ZY4BUB

https://m.edsoo.ru/L8689JPLI
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https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI

40

41

42

®otonsl. opmyia [Inanka.
OHeprus U uMIysbc GOTOHA

OTKpBITHE U UCCIICIOBAHNE
dororddekra. OnbiTer A. T
CromneroBa

3akonsl GpoTorddexra.
VYpaBHeHnue DUHIITEIHA 1151
dotorpdekra. «KpacHas
rpanuna» Gororpdexra

23 HepenA

24 Hepens

24 Hepens

https://m.edsoo.ru/ZL6P16LAQ

https://m.edsoo.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8

43

Hasnenune cBera. Onwite [1. H.
JleOeneBa. XuMuueckoe
JIEHCTBHE CBETa

26 HegenA

https://m.edsoo0.ru/EGO6ZQ1SA

44

45

46

TexHu4eckue ycTpoiucTsa u
IIPAKTUYECKOE IPUMEHEHHE!
¢doTorteMeHT, POTONATIHK,
coJIHeyHast 6aTapest, CBeTO MO/

Pemenue 3agad mo reme
«IJIeEMEHTHI KBAHTOBOH OITHKI)Y

Mogene aroma Tomcona. OmBITEI
Pezepdopna o paccesuuro o-
vyactul. [Inanerapnas moneins
aToma

26 HepgenA

27 HepenAa

27 HepenAa

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

47

IToctynatel bopa

28 HepenA

https://m.edso0.ru/6X7GFHZ9X

48

N3myuyenue v norinomeHue
($OTOHOB MpH Mepexoie aToma ¢
OJIHOTO YPOBHsI DHEPIUHU Ha
JIpyroi. Buabl cnekTpoB

28 HepenA

https://m.edsoo.ru/NNSBHZYBE

49

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

29 HepenA

https://m.edso0.ru/J710TLFCO
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https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO

50

o1

OTKpbITHE PAIUOAKTUBHOCTH.
Omneitel Pesepdopaa mo
OIPEEIICHUIO COCTaBa
PaOaKTUBHOTO U3TYUYCHHUSI

CgoiicTBa anbda-, 6era-, raMma-
u3JydeHus. Binusaue
PaIMOaKTUBHOCTH HA KUBBIC
OpraHU3MBbI

29 Hepensa

30 HegenA

https://m.edsoo.ru/TSJIFUU3TP

https://m.edsoo.ru/UOIRQS0Z5

52

53

54

OTkppITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DNEKTPOHHBIN U TO3UTPOHHBIN
6era-pacnajn. ['amma-uziaydyeHue

OHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
S nepHble peakuuu. A nepHblid
peaxtop. [Ipobnemsl,
MEPCIEKTUBBI, SKOJIOTHYECKHE
ACIIEKThI IAEPHOM DHEPIETUKU

DJIEMEHTapHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeToIbI
HAOJII0JIEHUS ¥ perUCTpaliu
3jeMeHTapHbIX Yactull. Kpyrubliit
cron «DyHIamMeHTaIbHbIE
B3anMOJIeUCTBUsL. ENMHCTBO
(bu3nYeCcKOil KapTUHBI MUPay

30 HepgenAa

31 HepenA

31 Henens

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

55

DTanbl pa3BUTHS aCTPOHOMHUH.
[Ipukiagnoe u
MHPOBO33PEHUYECKOE 3HAUCHNE
acTpoHoMuu. Bun 3BE31HOTO
Heba. Co3Be3ausi, ipKue 3BE3BI,
IUTAHETHI, UX BUJIUMOE
nsrxenre. CojIHeYHAsI cUCTEMA

33 HepenA

https://m.edso0.ru/5PXS219VY

56

Comnure. ComHeuHass aKTUBHOCTb.
Hcrounuk sHeprun CoJiHIIA U

33 HepenAa

https://m.edsoo.ru/1JZR54JA0
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https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

3BE3N

57

3BE3/bI, X OCHOBHEBIE
XapaKTePUCTHKH. 3BE3IbI
IJIaBHOM IOCJIEI0BATEILHOCTH.
BHyTpeHHee cTpoeHHe 3BE3 .
CoBpeMeHHbIE NPECTABICHUS O
MIPOMCXOXKJICHUN U 3BOJIFOIIUN
ComnHna u 3BE37

34 HepenA

https://m.edso0.ru/GGD3W74Z0

58

Muneunsiii [IyTe — Hama
lNanaktuka. [Tonoxenue u
nemxenne Cosuna B ['anakTuke.
lNanaktrku. YEpHbIE BIPHI B
AIpax TATAKTUK

34 HepenAa

https://m.edsoo.ru/L2U4S1HU2

59

60

61

62

Bcenennas. Pazoeranue
ranmaktuk. Teopust bonbiioro
B3pbIBA. PEIMKTOBOE M3IIy4eHHE.
MertaranakTuka

Hepemennsie npodiaembl
aCTPOHOMHH

KonrponbHas pabora
«DNEeMEeHThI aCTPOHOMUHU U
acTpoU3uKI»

O6o6maromuii ypok. Pons
(U3HUKH U aCTPOHOMHH B
9KOHOMMYECKOM,
TEXHOJIOTHYECKOM, COIUAIBHON U
ITHYECKOH cepax NesTeTbHOCTH
4yeJIoBeKa

35 Hepens

35 HepgenA

36 HepgenAa

36 HegenA

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

https://m.edsoo.ru/LJHNL2MCF

https://m.edsoo.ru/TXTTCT488

https://m.edsoo.ru/\WNJ5CRXYD

63

64

O6o6maromuii ypok. Pons u
MecTO (PU3UKH U aCTPOHOMMH B
COBPEMEHHOM HAYYHOU KapTHHE
Mupa

O6o06matromuii ypok. Posb

37 HepenAa

37 HepenA

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

https://m.edsoo.ru/Y29SVPCVR
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¢du3nueckoil Teopun B
(opMHpOBaHUY NPEICTABICHUN
0 (hu3uYecKoi KapTUHE MUPA

65

O6o6mmarmuii ypok. Mecrto
(bU3N4eCKOil KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOIE

38 HepgenA

https://m.edsoo.ru/LKNUIKHZH

66

Pemenue 3amau. Marautsoe
noJje. DIeKTpOMarHuTHas
WHIYKIIHS

38 HepenA

https://m.edsoo.ru/EVMFIQTP6

67

Pemenne 3agaq.Onruka. OCHOBEI
CIEIHAIbHOM TeopHu
OTHOCHUTCIBHOCTHU

39 HepenA

https://m.edsoo.ru/ESABJRKS8L

68

Pemenue 3agauKBanroBas
¢bu3uKa. DJIeMEHTHI aCTPOHOMHUH
U acTpoPU3UKU

39 HepenA

https://m.edsoo.ru/RARQLVO2J]

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

81
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMoOro
pe3yJbTarTa

10.1

10.2

10.3

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 M TEXHOJIOTMH, B MPAKTUYECKOUN NEATEIbHOCTH
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, MOJEKYJSIPHO-KHHETHYCCKOW TEOpUHU
CTPOGHHS BeIlecTBa U  JJEKTPOJMHAMUKH: pPaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHHE, CBOOOJHOE IajJeHHE
Ted, JABWKEHHE MO OKPYKHOCTH, WHEpIUs, B3aUMOJCIHCTBUE TeI;
nuddy3usi, OpPOYHOBCKOE JBHIKEHHUE, CTPOCHUE IKHIAKOCTEH U
TBEPABIX Tel, M3MEHEeHHe o0béMa Ten TpU  HarpeBaHUU
(oxmaxkieHnu), TEIJIOBOE paBHOBECHE, HCIApEHHE, KOHJCHCAIus,
MJaBJI€HUE, KpUCTAJUIM3allus, KWUIIEHHe, BJIAKHOCTh BO3IyXa,
TTOBBIIICHHE JTABJICHHS Ta3a MPU €r0 HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAy IlapaMeTpaMH COCTOSIHHS Ta3a B H30Mpoleccax;
AIIEKTPU3ALHUS TEJN, B3aUMOACHCTBHE 3apsI0B

10.4

10.5

OnuceiBaTh MEXaHUYECKOE JIBWKEHHUE, MCIOIb3ys (U3HUEcKue
BEJIMYUHBI: KOOPAMHATA, IIyTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tella, CWIa, HMIYJbC Tella, KHHETHYECKas DHEPIus,
MOTEHIMabHasE SHEprHus, MeXaHWdeckas pabora, MexXaHHWYecKas
MOIIIHOCTb; IIPU OMUCAHUM MPABUIILHO TPAKTOBATh (PU3NYECKHUIT CMBICIT
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  TEIJIOTHI, BHYTpPEHHS1 OJHeprus, pabora rasa,
KOd(pPUIIMEHT TONIe3HOrO0 JAEWCTBUS TEIJIOBOTO JBUTATENS, MpHU
OMMCaHUU MPaBUIILHO TPaKTOBATh buznueckuit CMBICIT
WCIIONB3YEMBIX BEJIMYHMH, UX OOO3HAUYCHHS WM EIUHUIBI, HAXOIUTh
(hopMyIIBl, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTHMHU
BEJIMUMHAM

10.6

OnuceIBaTh HN3YUYCHHBIC OJICKTPUYCCKHUC CBOMCTBA BC€IOICCTBA H




JNEKTPUYECKUE  SIBIICHUs  (MPOIECCHI), HWCIONB3ys  (pu3mdeckue
BEJIMYMHBI: JNEKTPUYECKUN  3apsl, JJIEKTpUYECKOe  TIOJIe,
HaINpsHKEHHOCTh  MOJIs, TOTEHIMANl, PAa3sHOCTh IOTEHLUAIOB; TIpU
ONMCAaHUU MPABWIBLHO TPAKTOBATh (PU3UYECKHUI CMBICI HMCIOJIB3YEMBIX
BEITMYMH, WX OOO3HAYCHHUS W CIUHUIBI, YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYHHY C  JIPYTHUMH
BEJIMYUHAMU

10.7

aHaM3UpPOBaTh (PU3MUECKHE TMPOLECCHl M SBICHHS, HCHOJIb3YS
(u3nyecKkre 3aKOHbI ¥ MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHUYECKON IHEPIHH,
3aKOH COXPaHEHUs MMITyJIbCa, IPUHLUI CYNEePIO3ULIUU CUJI, TPUHIUI
paBHONPABUS WHEPUUAIBHBIX CHUCTEM  OTCYETa; MOJICKYJSIPHO-
KMHETHUYECKYI0 TEOPHIO CTPOEHMs BELIECTBA, ra30Bble 3aKOHBI, CBA3b
CpeaHell KUHETUYECKOH HSHEPrHH TEIIOBOTO JBM)KCHHUS MOJIEKYN C
aOCOJIIOTHON TeMIlepaTypoi, MepBbI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOro 3apsiaa, 3akoH Kysnona; npu 3TOoM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YecKoe
BBIPAKEHHUE U yCIIOBUS (TPaHUIIbl, 00JIaCTH) IPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIC MPHUHIMUIIBI JCUCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS UX 0€30IacHOro
WCIIOJIb30BaHUSI B TIOBCETHEBHOM JKU3HU

10.9

Brimmonaare OKCIICPUMCHTEI IO UCCIICOOBAaHUIO (1)I/ISI/ILIGCKI/IX SIBJICHUU U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; MpH
sToM (opmynupoBaTh TMpobieMy (3amady) U TUIOTE3Y YYEOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO
000py10BaHUsl, IPOBOJUTH OMBIT U (POPMYIHPOBATH BHIBObI

10.10

10.11

10.12

OcymiecTBiATh TpsMblE M KOCBEHHbIE H3MEPEHUs (PU3HMUECKUX
BEJIMYMH; MPU 3TOM BBIOMpPATh ONTUMAJbHBIA CIOCO0 M3MEpPEHUS U
HCIIOIb30BaTh U3BECTHBIC METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEIUYMHAMH C
WCIIONB30BAaHUEM TMIPSIMBIX HW3MEPEHHM; TMPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHPOBATh pE3yJabTaThl TMOJYYEHHOW 3aBUCHMOCTH
(bU3UYECKUX BEJIMUMH B BUJIE TAaOIUIl U TPa(UKOB, JI€TIaTh BHIBOJIBI 11O
pe3yabpTaTaM UCCIEeI0BAHMS

CoOnromate mpaBuwia  0€30MaCHOTO  TpyJda TMpU  MPOBEICHHUH
UCCIEIOBAaHUM B  paMKax Yy4eOHOTO JKCIEpUMEHTa, Yy4eOHO-
UCCIIeIOBATENIbCKOM U TPOEKTHOW AEATENbHOCTH C HCIOJIb30BAHUEM
MU3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

10.13

Pemate pacu€rHple 3a/auu ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIEIBIO,
UCTONB3Ysl (PU3WYECKUE 3aKOHBI M TIPUHIUIBI, HA OCHOBE aHaln3a
YCIOBHSI  3a7audl  BBIOMpaTh (PU3UUYECKYI0 MOENb, BBIACIATH
¢du3nuecKkrue BeNMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ pPEIICHUs,
MPOBOJIUTH PAcUETHl M OIEHUBATh PEATBHOCTH MOJYYECHHOTO 3HAYCHUS
(hu3MUECKOi BETUIMHBI

10.14

Pemate  kauecTBeHHBIE  3a/layu: BBICTpanBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKIEHUI C OMOpON Ha M3y4eHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PH3UYECKHE SIBICHUS

10.15

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




WHTEPOpPETAllMd M MPEACTaBICHUA y4eOHOW W Hay4YHO-IOIMYJISIPHON
uHpOpMaLUY, NOJYYEHHOM M3 Pa3IUYHBIX HUCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJTyYaeMyto HHPOPMAITUIO

10.16

[IpuBoAMTH TpPUMEpPHI BKJIAJa POCCUHCKUX U 3apyOEIKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKd, OOBSICHEHUE IPOLECCOB OKPYKAIOLIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

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 3KOJIOTHYECKOTO ITOBEJICHUS B OKPYXKAKOIIEH 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
TPYIIIbI B pellIeHuEe paccMaTpUBaEeMOM MpooOIeMbl

11 KIIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus
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11.2

11.3

JleMoHCTpUpOBaTh Ha TpPUMEpPAX poJib W MecTo (UMK B
(GhopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKON AEATETbHOCTH
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 (PrU3nYecKux 3aaa4

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,
9JIEKTPOMArHuTHAas HWHAYKLUSA, JEHCTBME MAarHUTHOTO TOJMsS 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 MaBlIeHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HCKYCCTBEHHas
palMOaKTHBHOCTD

11.4

OnuchiBaTh  HM3yYECHHBIE CBOWCTBA  BELIECTBA  (DJIEKTPUUYECKHUE,
MarHuTHbIE, ONTHYECKUE, JEKTPHUUECKYI0 MPOBOAUMOCTh Pa3IUYHbBIX
cpeln) W DJIEKTPOMArHUTHBIC SIBJICHUSI (TPOLECCHI), HCIONb3Ys
¢u3nueckue  BENWYMHBLI:  OJEKTPUUECKUH  3aps], CHila  TOKa,
JJEKTPUUYECKOE  HAMNPSDKEHHE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pasHocTh moteHnuanoB, DJIC, pabora Toka, MHAYKIMS MarHUTHOTO
noisi, cuna Awmmepa, cuna JlopeHua, HWHAYKTHBHOCTh KAaTYIIKH,




SHEPIHsl JIEKTPUYECKOrO M MArHUTHOTO IIOJIEH, IEpHUOJ U 4acToTa
KosebaHui B Kosie0aTeIbHOM KOHTYpE, 3apsij U CHJla TOKa B Ipoliecce
FapMOHHYECKUX 3JIEKTPOMATrHUTHBIX Koje0aHui, dokycHoe
paccTosiHUE U ONTUYECKas CUJla JIMH3BI;, IIPU ONMCAHUHU IIPABUIIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIHYUH, HX
0003HAUeHMUsT W EIUHMLbI;, YKa3blBaTh (HOPMYJbl, CBSA3BIBAIOIINE
JaHHYIO (PU3UYECKYIO BEJTMUUHY C IPYTMMHU BEIIMYMHAMHU

115

11.6

OnuceiBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCITIOJIb3Ys
(1)I/I?>I/ILICCKI/IG BCIUMYHUHEBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YaCTOTa CBCTA, SHCPIrusd W HMITYJIBC q)OTOHa, nepunon
moiaypacmnaaa, OSHEprusda CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPAKTOBATb q)HSI/I‘ICCKI/H\/JI CMBICJI UCITIOJIB3YCMbIX BCJIMYHH,
uX 0003HAUYEHHA U CAUHUILIBI; YKa3bIBATb Q)OpMYHBI, CBA3BIBAOIIIUC
JaHHYIO (1)I/IBI/II-I€CKyIO BCJIMYUHY C APYTMMHU BCIIMYMHAMMH, BBIYUCIIATDH
3HAYCHUC (1)H3quCKOﬁ BCIINYHHBI

AnanusupoBaTh (U3MYECKHE IPOLECCHl MU SBICHUSA, MCIOJb3Ys
¢usznvyeckne 3aKOHBI M OpUHOUNBL  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATEIBHOTO Y IAPAJUIEIIBHOIO COEAVHEHHS ITPOBOJAHHKOB,
3aKkoH [[xoynsa — JleHua, 3aK0H 3J€KTPOMAarHUTHOM MHAYKIMM, 3aKOH
IIPSIMOJIMHENHOIO PacpOCTPAHEHUS CBETA, 3aKOHBI OTPAXXCHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUSI  CBETa, ypaBHEHHWE  OUHIUTEHHA  JUIs
¢doroadexra, 3aKOH COXpaHEHHUS DSHEPIHH, 3aKOH COXPAHEHUs
UMITyJIbCa, 3aKOH COXPAHECHHMS DJIEKTPUYECKOrO 3apsja, 3aKOH
COXpaHEHUsi  MaccoBOro  4uciya, mnocrynarsl  bopa, 3akoH
PaIMOAKTUBHOIO pacnajga; TMpH DJTOM  pa3jIndaTh  CIIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpanubl, 06J1aCTH) IPUMEHUMOCTH

11.7

11.8

11.9

11.10

11.11

OHpeIleJ'ISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArdHuTHOI'O II0JIA
IIPpOBOAHHKA C TOKOM, CHJIbI AMnepa n CHJIbI HopeHL[a

CtpouTh ¥ ONHUCHIBATH HM300pa)X€HUE, CO3/1aBa€MOE€  ILJIOCKUM
3€pPKaJIOM, TOHKOU JIMH301

BBINONHATE SKCIIEPUMEHTHI TI0 UCCTIET0BAHUIO0 (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C MCITOJIb30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPECHHIA; TIPH
3ToM (QopMyITUpOBaTh MTpoOiieMy (3agady) W THUNOTE3Y Y4eOHOTro
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEIIIOKEHHOTO
000pyI0BaHUsl, TIPOBOJUTH OMBIT U (POPMYITHUPOBATH BHIBOIBI

OcymiecTBiATh TpsMble M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIbHBIA CIOCOO U3MEpPEHHsS U
HCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HUCHOJIb30BAHUEM
NpSIMBIX ~ M3MEPEHUH; TPU OITOM KOHCTPYHpPOBaTh YCTaHOBKY,
(buKCcupoBaTh Ppe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3UUYECKUX
BEJIMYMH B BUJE TaOIMIl U TpadUKOB, JeNIaTh BBIBOBI [0 PE3ysIbTaTaM
HCCIIEIOBaHUS

11.12

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna MpH  POBEICHUU
WCCIICIOBAaHUN B paMKax Y4eOHOro OKCIEepUMEHTa, Y4eOHO-
UCCIIEIOBATENIBCKOM M MPOEKTHOM AESITENTbHOCTH C MCIOIb30BaHUEM
W3MEPUTEIbHBIX YCTPOUCTB M JTaOOPAaTOPHOTO 000PYA0BAHUS

11.13

Pemarp pacuérHbie 3aauul ¢ SBHO 3aJaHHOW (DPM3MUYECKON MOJEINbIO,




UCTONB3yd (U3UYECKUE 3aKOHBl M TPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBUSL  3aJaudl  BBIOMpATh (HU3MYECKYI0 MOJENb, BBLACIATH
¢busnveckue BETUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelieHus,
MPOBOANUTH PACUETHI U OLICHUBATh PEAbHOCTD IOJyYEHHOTO 3HAYCHUS
(hU3MUECKON BETUIMHBI

11.14

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpanBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKICHHUI C OMOpOl Ha M3yYeHHBIE
3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UYECKHE SIBICHUS

11.15

Hcnonp3oBaTh mpu  pelleHUH y4yeOHBIX 3aJad  COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOMCKA, CTPYKTYpUpPOBaHMS,
WHTEPOpPETAllMd M MPEACTaBICHUA y4eOHOW W Hay4YHO-IOIMYJISIPHON
nH(OpMAaLIUY, MOJYYSHHON U3 Pa3NUYHBIX HCTOYHHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIHIO

11.16

OOBACHATh TPUHIIMIBI JACHCTBUS MAIWH, TPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B
HOBCEIHEBHOU KU3HU

11.17

11.18

[IpuBoauTh HpUMEpHl BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPY’KAIOLIETO
MUPa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

Hcnonp3oBaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TOBCEAHECBHOM
YKU3HM 11 o0ecrieueHuns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JJIsi COXPAHEHUS 3A0pPOBbI U
COOJTIOJICHHSI HOPM KOJIOTHUYECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpejie

11.19

PaGorarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIei,
IUIaHUpOBaTh ~ paboOTy  TpYIIbl,  pPalUOHAIBHO  PACHpENeNiTh
0053aHHOCTH M  IUIAHUPOBATh JESATEIBbHOCTH B  HECTaHAAPTHBIX
CUTyallMsX, aJcKBaTHO OLEHMBATH BKJIAJ KaXKIOTO W3 YYaCTHHUKOB
IpYMIIBI B PELICHUE paccMaTpUBaeMOoi pooIIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Koxa
pasaena

Kon
MPOBEPSAEMOro IIpoBepsieMble 3JIeMEHTBI COIEPKAHUSA
3JIEMEHTAa

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHN A

®usuka — Hayka o npupoje. HayuHnble MeTOABI MTO3HAHUSA
11 OKpykaromiero mupa. Ponp skcnepuMmeHTa U TEOpHH 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

2.11

[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

2.1.3

214 CBoOonHOe majieHne. Y cCKopeHrne CBOOOHOTO MaAeHUS

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

2.15

Texuuyeckue YCTpOﬁCTBaI CIInAOMETP, JABUKCHUC
CHapsAaA0B, HETIHBIC U PEMCHHBIC IIEPCIaAYn

2.16

[IpakTnueckue  pabGotel.  M3mepeHme  MrHOBEHHOMH
ckopoctu. MccrnenoBaHue COOTHOLIEHHS MEXAY ITYTAMH,
IIPOMJICHHBIMUA TEJIOM 3a IIOCJIEIOBAaTEIbHbIE PpAaBHbBIE

2.1.7 IIPOMEKYTKH BPEMEHU NP PABHOYCKOPEHHOM JBUXEHUU C
HAaYaJIbHOM  CKOPOCTBIO, paBHOM Hymr0. H3ydeHue
JBWKEHHs IIapUKa B BI3KOM JKUAKOCTH. M3ydeHue
JBYDKEHUS TeJa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2

[Ipuniun  otHocutenbHOCcTH ['anmuies. IlepBblii  3aKOH

2.2.1 N
Herorona. IHepuuanbHble CUCTEMBI OTCYETA

2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3uiuu cuil

2.2.3 Btopoit 3akon HploToHa 1711 MarepuagbHOM TOYKH B




2.24

uHepuuanbHoit cucreme otrcuéra (MCO). Tperuir 3akoH
HproTOHA 1111 MaTepUaIbHBIX TOUCK

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

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuina tpenusi. Cyxoe tpenue. Cuia TpeHUs CKOJIbKEHUS U
cuna TpeHus mokos. Kosddumment Tpenums. Cua
COMPOTHBIICHUS IPU JBMKCHHUH TEJIA B XKUJIKOCTH WU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynaTensHOe W BpaliaTteIbHOE JBIKEHUE aOCOIIOTHO
TBEPJIOTO TENA

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpauieHus. [1neqdo cuibl.
VYcnoBus 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 DPaBHOBECHs TBEPAOrO Tela, HMMEIOLIEr0 OCh
BpallleHus

3AKOHBI COXPAHEHUA B MEXAHUKE

2.3.1

2.3.2

2.3.3
2.34

2.3.5

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

Kunerndeckas sHeprusi mMarepuanbHOM To4ku. Teopema o
KMHETUYECKON SHEPruu

53 2.36

[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

2.3.9

2.3.10

TexHu4eckne yCTpONCTBA: JBHKEHHE pPAaKET, BOJOMET,
KOIIep, MPYKUHHBINA IUCTOJIET
[Tpaktuyeckue paboThl. M3ydeHue CBS3M CKOPOCTEH Tel

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

3 MOJIEKVYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU
3.1 OCHOBHBIE ~ TIOJIOKEHHS  MOJIEKYISPHO-KUHETHYECKON

311

teopun. bpoyHoBckoe nBmwkenue. Juddys3usa. Xapakrep




3.2

JBHXXCHUA U B33,PIMOI[CI>1CTBPI$I JacTul BEIICCTBA

3.1.2

3.13

Mopenu cTpoeHHUsl ra3oB, XUIAKOCTEH M TBEPIABIX TEI U
00BsICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX MoJelei

Macca wmosekyn. KomuuectBo BemiectBa. IloctosiHHas
ABoraapo

3.1.4

3.15

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

3.1.7

3.1.8

3.1.9

3.1.10

AOcomoTHass ~ TeMIieparypa  Kak ~ Mepa  cpeaHei
KMHETUYECKON SHEPTUHU TEIJIOBOTO JIBUKEHHS YaCTHUIL ra3a.
[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

321

3.2.2

TepmonnHamuueckass cucrteMa. BHyTpeHHss DHEprus
TEPMOJIMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHMUS

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

3.23

3.24

3.25

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 geiictBust (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

TexHu4yeckue  yCTpOWCTBAa:  JBUTATEIb  BHYTPEHHETO
CropaHus, ObITOBOM XOJOAWJIBHUK, KOHAUIIMOHED

3.2.8

[IpakTnueckue paboTHL. H3mepenne YIETbHOU
TEIIOEMKOCTH

3.3

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

331

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




AOcCom0THAsE W OTHOCUTENIbHAS BJIAXKHOCTH BO3ayXa.

3.3.2 .
Hacpiniennsiii nap
TBépnoe teno. Kpucramnuueckue u amopdHble Tea.
3.3.3 AHHN30TpOIUSl CBOMCTB KpUCTAJLIOB. JKHMJKHE KPHUCTaJLIBI.
CoBpeMeHHbIE MaTepUalIbl
334 [InaBnenne ¥ KpucTaliM3auus. YAeldbHas TeIJioTa
riaBnenus. CyOaumarust
3.35 YpaBHeHUE TEIIOBOrO OajaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP M IICUXPOMETP,
336 KaJIOpUMETpP, TEXHOJOTMHU TOJIy4€HHS  COBPEMEHHBIX
MaTepuaioB, B TOM 4YHCIE HAaHOMAaTEpUAIOB, U
HAHOTEXHOJIOTUU
3.3.7 [TpakTuyeckue paboTel. M3MepeHne BIa)kHOCTH BO3IyXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OneKkTpu3anusi Tel. OJeKTpudueckuit 3apsin. JlBa Buaa
AIIEKTPUUECKHX 3apsI0B
4.1.2 [TpoBOTHUKH, TUAJISKTPUKH U MOJTYIPOBOTHUKH
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOTr0 3apsiaa
4.1.4 B3aumogeiictBue 3apsanoB. 3akon Kynona
OnexTpudeckoe moisie. Hanpsok€HHOCT  AJNEKTPHUYECKOTO
4.1.5 nons. IlpuHmmn cynepnozuuuu. JIMHMM HanpsHKEHHOCTH
AIIEKTPHUYECKOTO TIOTIS
4116 PabGora cun nanekrpocratuyeckoro monas. IloreHuuman.
41 Pa3HOCTh NOTEHIIMATIOB
417 [TpoBoIHUKH U JIUOJIEKTPUKHM B IOCTOSIHHOM
AIIEKTPHUYECKOM TI0JIe. J{MaIeKTprudecKkast MpOHUIIAeMOCTh
ONEeKTPOEMKOCTb. Kongencarop. OneKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOopa. DHeprus 3apsSYKEHHOTO
KOHJIeHCaTopa
TexHuueckue yCTpoOICTBA: 3JEKTPOCKOM, 3IIEKTPOMETP,
419 AIIEKTPOCTATHYECKAS 3alInTa, 3a3eMJICHHE
AIIEKTPONPUOOPOB, KOHAECHCATOP, KCEPOKC, CTPYHHBIH
MIPUHTEP
4110 [IpakTueckue paboTbl. M3MmepeHue 3IEeKTPOEMKOCTH
KOHJIeHcaTopa
IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JINYHbBIX
CPEIAX
421 VYCIIoBUSL CYIIECTBOBAHHS TOCTOSIHHOTO 3JIEKTPUYECKOTO
toka. Ucroununku Toka. Cuina Toka. [TocTossHHBIN TOK
42 4.2.2 Hanpspkenue. 3akon Oma 1 ydacTka Lienu
' 423 DJIEKTPUYECKOE CONIPOTHUBJICHHUE. VY nensHoE
COIIPOTHUBJICHUE BEIECTBA
424 [TocnenoBarenbHoOE, napaiesbHOe, CMEIIaHHOE
COEJIMHEHUE MPOBOIHUKOB
4.2.5 PaboTa snektpuueckoro Toka. 3akoH Jlxxoyis — Jlenma




4.2.6

MOIIHOCTB 3JEKTPUYECKOTO 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

4.2.9

4.2.10

4211

4.2.12

4.2.13

4.2.14

OnexkTpuueckuii Tok B BakyyMme. CBOHCTBA 3JEKTPOHHBIX
IIyYKOB

[TomrynpoBOIHUKH. CobcTBeHHas u pUMecHas
IPOBOAMMOCTh  MOJIyNpoBOJHUKOB.  CBoiictBa  p-Nn
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, 3IEKTPOOCBETUTENbHBIE MPUOOPBI, 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

4

NpoBepsieMOro
JJIeMEeHTAa

IIpoBepsiemMble 3JIeMEHTbI COIEPKAHUA

SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

43.1

IlocTtosiHHBIE MarHuThl. B3amMoaelcTBHE MNOCTOSHHBIX
MarduToB

4.3

4.3.2

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

4.3.3

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

4.3.4

Cuna Amnepa, e€ MOyJIb M HallpaBJIEHUE

435

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




3apsDKEHHOM YacTUIBl B OJHOPOAHOM MAarHUTHOM IIOJIE.
Pa6ota cwiel Jlopenia

4.3.6 SIBreHre ANEKTPOMArHUTHON UHIYKITUU
4.3.7 [ToToK BeKTOpa MAarHUTHOW MHTYKIIMH
438 OJIC uHaykuuu. 3aKOH 3JIEKTPOMAarHUTHOM WHAYKIIUU
Qapanes
BuxpeBoe »snexrpuueckoe mone. IAC wuHAYKIUM B
4.3.9 MIPOBOJAHMKE, TBUKYIEMCS MOCTYNATEIbHO B OJHOPOAHOM
MarHUTHOM TI0JI€
4.3.10 [TpaBumo Jlenma
4311 NHIyKTUBHOCTS. SIBnenue CaMOMHIYKILIUH. OJIC
CaMOMHTKITUU
4.3.12 OHeprusi MarHUTHOT'O NOJISl KaTyILIKH C TOKOM
4.3.13 DNIEKTPOMArHUTHOE T0JIe
TexHU4Yeckne  yCTpOKCTBa: MOCTOSIHHBIC ~ MAarHWTHI,
4.3.14 AJIEKTPOMArHUTHI, AJIEKTPOBUTATEITb, YCKOPUTENIH
AIIEMEHTAPHBIX YACTHII, MHITYKIIMOHHAS [1€Yh
[TpakTueckue pabotbl. M3ydeHWe MarHuTHOro MOJs
4315 KaTylKu ¢ TOKoM. MccrenoBanue nelCTBUS MOCTOSIHHOTO

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

S) KOJIEBAHU S U BOJIHBI
MEXAHWYECKUE N DJIEKTPOMAT'HUTHBIE KOJIEBAHUA

Konebarenbnas  cucrema.  CBOOOgHBIE  KOJEOAHHUS.

5.11 I"apmonmnueckue konebanus. Ilepuon, yacrora, amMmuTyaa
U (aza xoseOaHmit

512 IIpyxnHHBIA MagTHUK. MaTeMaTU4eCKUN MassTHUK

513 VYpaBHeHHe rapMOHUYECKHX KosneOanuii. Kunemaruueckoe
U IMHAMHMYECKOE OIMCaHHue KoJIeOaTeIbHOTO IBUKEHUS
[IpeBpalieHre SHEPruu MPU FapMOHUYECKUX KOJICOaHUSIX.

5.14 CBsi3p  aMIIUTYAbl KOJEOAHUH MCXOIHOH BEIMYMHBI C
aMIUIMTYAaMU KoJieOaHui €€ CKOPOCTU U YCKOPEHHUS
Koneb6arenbupiii kKoHTYp. CBOOOJHBIE DJIEKTPOMAarHUTHBIC

51 515 KosebaHus B HUJCATBHOM  KOJeOaTeIbHOM  KOHTYpE.

AHAIIOTHST MKy MEXaHUIECKUMHU M DIIEKTPOMArHUTHBIMH
kosiebanusimu. @opmyna Tomcona

516 3aKOH COXpaHEHMs HEPruH B UACATBHOM KOJIeOaTeIbHOM
KOHTYpe
BoinykeHHble MexaHuWdeckue KojeOaHus. PesonaHc.

5.1.7 Pe3zonancHas kpuBas. BbeIHYXIEHHbIE 3JIEKTPOMarHUTHbIE
KoJIeOaHus.

5.1.8 [TepemennsbIit Tok. CHHYCOMIaTbHBIN IEPEMEHHBIN TOK.

519 M?H.[HOCTB IIEPEMEHHOTO  TOKa.  AMIUIMTYAHOE H
JIeMCTBYIOIIIEE 3HAUECHHE CUJIbI TOKA U HAIPSKEHUS

51.10 Tpancdopmarop. [IpousBoacTBo, nepenaya u moTpedIeHne

ANEKTPUYECKON HHEpPruu. OIKOJOTUYECKHE PHUCKU MpHU




5.1.11

MPOM3BOACTBE  3JIEKTpUueckoM  sHeprud.  KynbTypa
HCIIO0JIb30BaHUs 3JIEKTPO3HEPTUU B TIOBCEHEBHOM KU3HU

Texnuveckue yctpoiicTBa: cericMorpad, >SIEKTPUUYCCKUN
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  IOCIEAOBAaTENbHO  COCOUHEHHBIX  KOHJEHCATOpa,
KAaTyLIKH U PE3UCTOPA

MEXAHUWYECKUE U S5JIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHu4yeckue  BOJIHBI, YCJIOBUSI ~ PacHpOCTPaHEHHUS.

521 [Tepuon. CkopocTh pacnpoCTpaHEHUs M JUIMHA BOJHBL
[TonepeuHble U MPOJI0JIbHBIE BOIHBI
5.2.2 WnTtepdepenius u nudpakuns MEXaHUYECKUX BOJIH
523 3Byk. Ckopocth 3ByKa. ['pomMKkocTh 3Byka. BricoTa ToHa.
TemOp 3ByKa
ONEeKTpOMarHUTHbIE  BOJIHBIL.  YCIOBUS  HW3JIy4€HUs
5.24 DIIEKTPOMArHUTHBIX ~ BOJMH.  B3aumHas  opueHTanus
BeKTOpOB E, B 1 v B 351eKTpOMaruuTHO! BOJIHE B BAKyyMe
5.2 CBoiicTBa  DJEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
5.25 npeaoMIIeHUe, MOoIIpu3alus, TudpaKkuus, HHTephepeHIus.
CKOpOCTb 31€KTPOMArHUTHBIX BOJIH
526 [Ixana JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY
597 [TpyHIMIIBI paMOCBA3M U TeJleBUAEHUA. Pannonokanus.
o DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH Cpeibl
TexHuueckue yCTpoicTBa: My3bIKaJIbHbIE HHCTPYMEHTHI,
528 yIIBTPa3BYKOBas TUArHOCTHKA B TEXHUKE W MEAMIIMHE,
o panap, paauoNpHEMHUK, TEJIEBU30p, AHTEHHA, TeleQoH,
CBY-nieun
OIITUKA
531 [IpsiMmonuHEeITHOE pacnpoCTpaHEHUE CBETA B OJHOPOIHOM
cpene. Jlyu cBera
532 Otpakenue cBera. 3aKOHBI OTpaykeHus csera. llocTpoenne
1300pa’keHHH B IJIOCKOM 3epKaiie
533 IIpemomiienne  cBeta.  3aKOHBI  IIPEJIOMIICHMSI  CBETA.
AOCONIOTHBIN MOKa3aTesb MPeTOMIICHUS
534 ITonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHblid yroyl MmoJHOIro
5.3 BHYTPEHHETO OTPAKEHHUSI
5.35 Hucnepcus ceera. CnoxHbIi coctaB 6eoro cera. Lser
CoOuparomiue U paccewBarolue JIUH3BL. TOHKas JHMH3a.
DOKYCHOE PaCCTOSIHUE M ONTHYECKAs CUjla TOHKOW JIMH3BI.
5.3.6 [Toctpoenne  u300pakeHW B~ coOuparommx U
paccenBaronux JuH3ax. DopMyna TOHKOW  JIMH3BI.
YBenuueHue, JapaeMoe JIMH30M
5.3.7 IIpenenbl IpUMEHUMOCTH IT'€OMETPUYECKON ONTUKHU
5.3.8 WNutepdepeniius  cBera.  KorepeHTHbIE  MCTOYHHKH.




VYcnoBust HaOMIOJEHUS MaKCHMyMOB W MHUHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHUHE OT JABYX CHH(A3HBIX
KOT'€pEHTHBIX UICTOYHHUKOB

Hudpakuus csera. JudpaknuoHHas pemérka. YcCloBHE

5.3.9 HaONIOJICHUST TJIABHBIX MAaKCMMYMOB TpHU  I1aJICHUU
MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITMOHHYIO PEHIETKY
5.3.10 [Tonstpusanus cBeta
TexHU4YecKue yCTpOMCTBA: OYKH, Jyma, (oToammapar,
5.3.11 MTPOCKITMOHHBIH ammapar, MHKPOCKOII,  TEJECKOII,
BOJIOKOHHASI ONITUKA, TP paKIHOHHAS PEIIETKA, MOISIPOUT
IIpakTrueckue paboTHL. N3mepenue IOKa3aresst
5.3.12 npenoMieHus. MccnegoBaHue CBONCTB HM300paKeHUN B

nuH3ax. Habmonenue aucnepcun ceera

RJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/II_IBI IIPpUMCHUMOCTH KJ1aCCUYECKOM MCXaHHUKH.
HOCTy.HaTBI TCOpPHUU OTHOCHUTCIBHOCTHU: HWHBAPUAHTHOCTDH

6.1 MOJYJS  CKOpPOCTH CBe€Ta B  BakKyyme, NPUHIHI
OTHOCHUTEJIbHOCTH DUHINTEHHA
6 6.2 OTHOCHUTETBHOCTD OJTHOBPEMEHHOCTH. 3ameieHue
BPEMEHH U COKPAIIEHUE JITTHHBI
6.3 DHeprus 1 UMIYJIbC CBOOOTHON YaCTHUIIBI
6.4 CBsi3pb Macchl C DHEpPrHe W HMITYJIbCOM CBOOOTHOU
YACTHUIIbl. DHEPTHUS MOKOsI CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOU OIITUKU
711 ®otonbl. Dopmyna [Inanka cBsizu 3HEpruu (HOTOHA C €ro
YaCTOTOW. DHEPrusi U UMITYJIbC (POTOHA
71.2 OtkpeiTie u uccienoBanue ¢ororpgexra. Onbitel AT
CronetoBa. 3akoHbl poTorpdexTa
7.1 713 VpaBHenue OifHmrTelHa 118 (oTtorddexrta. «KpacHas
rpaaumay gororddexra
7.1.4 Hasnenue cera. Onbitel [1.H. JIebeneBa
7.15 XUMHYECKOE JIEUCTBUE CBETA
716 TexHuuyeckue ycTpoiicTBa: QoTodneMeHT, (HOTOJATUHK,
COJIHEUHas OaTapesi, CBETOIUO/
CTPOEHHUE ATOMA
Mopnens atoma Tomcona. OnbiTer Pezepdopna mo
721 UCCIIEIOBAHMIO CTpoeHUsI aToma. [1manerapHas Moaenb
aToma
[Toctynatel bopa. U3nydenne u normomnierre GOTOHOB MpU
1.2 799 IIEPEXOJIE aToMa C OJHOTO YPOBHS SHEPTMH Ha JPYTOM.
o Bunpl cnexktpoB. CrnekTp ypoBHEW SHEpPruM aroma
BOZOpOAA
BonHoBeie cBoiictBa wactul. Bomuel  ge  bpoits.
7.2.3 KopnyckynsipHo-BOIHOBOM Ty aau3M. Hudpakius

AIIEKTPOHOB Ha KpUCTaJlIax




7.3

7.24

7.2.5

CrnoHTaHHOE M BBIHYXJIEHHOE H3JIy4yeHHE. YCTPOMCTBO U
HOPUHIMI padoThI Ja3epa

TexHuueckue  yCTpOMCTBA:  CIEKTPaJbHBIA  aHAIU3
(ciekTpockon), Ja3ep, KBAHTOBBI KOMITBIOTED

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
ONPENIENICHNI0  COCTaBa  PAJUOAKTUBHOIO  H3JIyUEHHUS.
CpoiictBa amnbda-, Oera-, ramMma-u3iaydyeHus. BrusHue
PaJIMOAKTUBHOCTH Ha KUBBIE OpPraHU3MBbI

7.3.3

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

7.3.4

Anbga-pacnian. OJEKTPOHHBIH U MO3UTPOHHBIA OeTa-
pacraa. ['amma-uznyyeHue. 3akOH — paJMOAKTHBHOIO
pacnaja

7.3.5
7.3.6

7.3.7

DHeprus CBs3M HYKJIOHOB B sifpe. Snepubie cwibl. Jedekt
MaccChl s/1pa

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.
@dyHIaMEHTaIbHbIE B3aUMOJAEHCTBUS

TexHuueckue ycTpoiicTBa: I03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHas bomOa

7.3.10

8.1

[TpakTueckue padoTsl. MccnenoBanue TpekoB yactuil (10
rOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

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

8.2

8.3
8.4

8.5

Conneunas cucrema. [lnaners! 3emHoi rpynmnsl. [lnanersi-
TUTaHTBl U UX CIYTHUKH, KapJIMKOBBIE IIaHEThl. Maisble
Tena COIHEYHOM CHCTEMBI

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

3BE3/1bl, X OCHOBHBIE XapaKTEPUCTUKU: MACCa, CBETUMOCTD,
pamMyc, TeMmmeparypa, HX B3aUMOCBs3b. Jluarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTbY». 3BE3JbI TJIABHOU

IOCJIENOBATEIILHOCTA. 3aBUCUMOCTE «Macca — CBETHUMOCTDY
U1 3BE3]1 TVIaBHOU ITOC/IE0BATEIHLHOCTHU

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 aBmxenne Connua B I'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 HudopmalmoHHO-METOUYECKOE MUCEMO 00 0COOCHHOCTSIX MPETNO1aBaHuUs
yaeOHoro npeamera «Dusuka» B 2025/2026 yuednom roxy https://edsoo.ru/wp-
content/uploads/2025/08/fizika.pdf

e MeTonuueckue peKOMEHIAIMY IO CO3JaHUI0 KJIACCOB TEXHOJIOTUYECKOTO U
€CTECTBEHHO-HAYYHOr 0 IPpO(HIIEH U KJIACCOB C YIITyOJIEHHBIM U3YyYEHUEM
MaTeMaTUuKH, PU3NKUA, XUMUU, OMOJIOTHUU B 0011e00pa30BaTEIbHBIX
OpraHU3alUsIX C UCTOIb30BaHNEM UHGPACTPYKTYPhI, CO3IaHHOU B paMKax
HalmoHanbHOTO npoekTa «ObpazoBanue» (Kpantopuymsl, [T-kyos1, Touku
pocta u z1p.) (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
— npexanpusarue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr _sh v p 2025.pdf

e Meroauueckre PEKOMEHIAIIMH 10 H3YIEHUIO TeMbI «[10CTOSIHHBIMH
SIIEKTPUIECCKHUI TOK» B IIKOJIBHOM Kypce dhusuku (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_inzhenernyj_komponent.pdf

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

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OU3BUKOH JIAB https://physicon.ru/eor-list/4-fizika
BUBJIMOTEKA HOK https://Mouypoku.pd/
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