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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeameramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3HUKHU: JTUUHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Du3nKay 1o rojgam oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpykaromiem mupe. IkoapHBIN Kypc GU3NKH — CHCTEMOOOpa3yIoIni
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3HUECKHUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHMUS
KOCMOCA, IOJIy4EHHUs] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHUSI IPU BBIMOJIHEHUU UMH YIEOHBIX UCCIIETOBaHUI.

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



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lesoB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nyueckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU U SKOJIOTMYECKUMU MPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

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

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (U3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOIIECCa HCXONd W3 OCOOCHHOCTEW IIJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YJIENAETCS PEHICHUIO PACYETHBIX M KA4YE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacu€THBIX 3a/a4y MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. [ KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SIBISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DPI'OC COO k MarepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YpPOBHE CpEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peIMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHere (Qu3MKU JTOIKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (Pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHHMAJIBbHOM JOCTATOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  M3yY4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpynOBaHME [UIsI YYEHUYECKMX MPAKTHUYECKUX pPaldoT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIedrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOrOBBIX M LM(PPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HUX MHTEUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHKE
MCCIIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTATbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHHUU OOBICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3nYeCKUX 3HAHUIA U HAYYHBIX JT0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelieHneM CIIeIyIoMX 3a1ad B

nporuecce u3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TMpHOOpEeTEeHHE  CUCTEMBI  3HAHUK 00  oOmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJIFOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue GU3NIecKorl MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JAECUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSAHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS W IPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpPIpeTauuud HUHGPOpPMALHH,
ONPEIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

e CO3JaHUE YCIOBUM IS PA3BUTU YMEHHUH ITPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha uzyuenue ¢pusnku (0a30BbIil ypOBEHb) Ha YPOBHE CPEIHETO OOIIErO
oOpazoBaHus oTBoaUTCs 136 4acos:
- B 10 xiacce — 68 yacoB (2 4yaca B HEZIEI0);
- B 11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{enTpocTpemMuTeIbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne cKopoCcTy pu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue ABuKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoibxeHus1, kauenust). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeaIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM ITOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPTUsA YIIPYro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJ C W3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKOW DHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. uddysua. Xapaktep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moniekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACaTbHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenpBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYyIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprusi TEPMOJAMHAMHYECKOU
CUCTEMBI U crIOco0bl €€ n3mMmeHeHus. KonmnuecTBo TemnoTsl u pabora. BuyTpenHuss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoM miporiecce. [lepBhii 3aKOH TEPMOJIWHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamnHax. Kod(pQUIMEHT MoIe3HOro
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypbl) Teaa Mpu TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHneHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmeHHBI map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemMeHHble Marepuaibl. [lnmaBienue u
KpUCTajuIM3anus. Y AesibHas TerioTa miasieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckrue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIE€HUSI KPUCTAJUIMYECKOTO BEIECTBA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
OnekTpuueckoe mojie. Hanpspk€HHOCTh  AneKTpudeckoro moiig. [IpuHuun



CYyNEPHO3ULIUNA DHNEKTPUUYECKUX Tojeil. JInHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGora cumnm  anektpocrarmueckoro  mojsa.  I[lotenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpPyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOpa.

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

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

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DIEKTPUYECKOE COMPOTUBICHUE. Y AENbHOE CONPOTHBICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOITHUKOB.

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

DJIEKTPOJIBUKYIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 oJaHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u pUMecHast MIPOBOANMOCTD
noJrynnpoBogHUKOB. CBocTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHHe dIEKTPOABMXKYIIEeH CHibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yyeHue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCS
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3uueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOMIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIHOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHl.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUMHUNA MAarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
MHIYKIUU. OJIEKTPOJABWXKYINAsA CHJIa HWHAYKOMU. 3aKOH DJIEKTPOMArHWUTHOU
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOJABIKYILIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas  cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MArHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBHKYILIEH CHIIBI MHAYKIMU OT CKOPOCTHU MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepumon, wacrtora, amrumryga u ($aza KoyieOaHUU.
[IpyVMHHBIN MasTHUK. MaremMaTU4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUuMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

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

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. 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 OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpaxkeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peoMIICHUE, ONSIpU3aLus, JUPPaKIHs, UHTEpPEepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKale.

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

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

ColOuparome U pacceuBaroiiue JuH3bl. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOW JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTPAaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckre mpudOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronenune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TPU3MBL.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



W3mepeHune nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKPAILICHHE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHeprun GOTOHA C €r0 YACTOTON. DHEPTHS
U UMITYJIbC (DOTOHA.

OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotorpdexra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuro 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nyduenue u morionieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
crekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousiHoBBIE cBOVicTBA yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CHnoOHTaHHOE U BBIHYKJICHHOE U3JTyYeHHUE.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue IMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-U3ITydCHHS.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.
Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sipe. SAnepHbie cuibl. Jlegekt Maccel siapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpeKOB YacTUIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

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

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe cTpoeHue



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

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

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUIN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku u acTpoHOMUHM B IKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
U aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHPA, POJIb (PU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3MYeCKO KapTUHBI MHUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

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

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumIeHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TIIOCKUX PUTYyp 1 00BhEMA TElI.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



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

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



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «®Du3HWKa» HA YPOBHE CPEIHETO OOIIEeTo
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTHUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro npeameTa «PU3nKa» AOHKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOYyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacHIMpEeHUE >KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3AIINY;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUI B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

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

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NIPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANUBUIYaIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE el cTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOopMyJIMpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISIT  3aKOHOMEPHOCTM M IMPOTUBOPEUYUS B  PACCMATPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTaTOB
LEJISIM, OLIEHUBATh PUCKU TOCIIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBHIMIOJHATH PpabOTy B  YCJIOBHUSIX  PEaIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIQJICTh HAYYHOW TEPMHUHOJOTHEH, KIIFOYEBBIMU MOHATHSIMU M METOJIAMH
buznueckoil HayKu;



BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [MO3HAHMUS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETallY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI IJIsl JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUThb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUCOHBIX NIPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

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

Pabora c nndopmanueii:

BJIa/IE€Th HaBBIKAMH MOJIy4€HUs MHGPOPMALUU (PU3NYECKOTO COACPKAHMS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 M WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M  KOMMYHUKAllMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COJIEpX aHUS B pas3IMYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JAEATEIHLHOCTH,
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

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

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTh pold C y4ETOM MHEHMI Y4YaCTHUKOB, OOCYXJaThb pEe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusauus:

CaMOCTOATENIbHO OCYHIECTBJISATh MO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKM U aCTPOHOMMHM, BBISBIATH MPOOJEMBbI, CTaBUTb U (HOPMYIHPOBAThH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MIPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JenaTb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO DJPYAHUIIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHuS;



YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO WX
CHU)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEATOIaTr AFOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMsl, BKIIIOUAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
AMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €ro TMpPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

HNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce mnpeamMeTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJEIICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJMHEHHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTH, WHEPIUs,
B3auMojieiicTBue Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIAPEHHUE, KOHACHCAIMs, IUIABJICHUE, KPUCTAJUIM3alMs, KUTICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3Ys (PU3NYECKHUE BEIUYUHBI:
KOOpAMHATa, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHAIbHAS SHEPIusi, MeXaHU4YeCcKas
paboTa, MeXaHWUYECKasi MOIIHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEIMYMH, WX OOO3HAYCHUS UM €IUHMUIIbI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBIICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKash SHEPrys. XaOTUUYECKOrO JBMKEHUS MOJIEKYJ, CPEIHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
NPAaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICI HCMOJB3YEMbIX BEJIMYUH, HX
00O3HAaUEHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEIMYMHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIIMAJ, PAa3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEeMbIX
BEIIMYMH, MX OOO3HAUYECHMS] M €IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JAaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Ysa (PU3HUECKUE
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNN CYNEPHO3UIUA CHUJI, TPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pasinyarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSATH OCHOBHBbIE TMPUHIMUIBI JCHCTBUS MAaIUH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHsS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKU3HM;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOr0 OOOpYJOBaHUsS, MPOBOJAUTH OIBIT M
bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yNbTaThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUI B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBCKON U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a4n
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

peuiaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIONB30BaTh  MPU  pPELIEHMH  yduyeOHBIX  3aJady  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW U Hay4YHO-TIOMYJISIPHON MH(POPMALIMH, MTOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOITYYaEMYI0 HH()OPMAIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pACCMAaTPUBAEMOM MTPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU HU
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EOUHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJEINCH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPHU pPEUICHUU (PU3NYECKUX
3a/ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PU3HMKU: 3JIEKTPUUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aHMMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHUCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETA, OTPAXECHHE, MPEIOMIICHUE,
uHTEeppepeHus, audpakuus W MOOJApU3alMs CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJAa, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cpel) WU
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHOJB3YsAd (U3UYECKUE BEITMYMHBIL:
NIEKTPUYECKUI 3apsl, CHJIa TOKA, HIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, WHIYKTUBHOCTH
KATYIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOrO IMOJeH, MepHoJ M 4YacToTa
KoieOaHuN B KoJeOAaTeTbHOM KOHTYpe, 3apsAl W cuja TOoKa B Ipolecce
TapMOHUYECKUX DJICKTPOMATrHUTHBIX KoJieOaHW#, (OKYCHOE paccTosHue U
ONTUYECKasl CWJIa JIMH3bI, MPHU ONMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYCCKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3blBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYECHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3YS
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, TEPUOJI TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
WCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHWS W CAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUMUNHBIL

aHATM3UPOBAaTh (PU3UUECKHE MPOIIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHIUTIEL: 3aKOH OMa, 3aKOHBI TIOCIEAOBATEIIBHOTO U AP alICIbBHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTEHa miga pororddexra,
3aKOH COXPAHCHHS DHEPTUH, 3aKOH COXPAHCHHUS HUMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsjia, 3aKOH COXPAHEHHS MAacCOBOTO YHCIIA, MOCTyNIaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH,

OTIPEICIISITh HAIIPaBJICHNE BEKTOpa WHIYKIIMA MAarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIBI AMriepa 1 cuiibl JlopeHta;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BEITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHWEM TMIPSMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH 3TOM
dbopmyupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYIICCTBIIATH MPSMbIC M KOCBEHHBIC M3MEPCHHS (PU3NUSCKUX BEITUYHH, TTPH
TOM BBIOMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHHUH: TMPHU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PHKCHpPOBATH
pPE3yNbTAThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHC TaOIUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHHUS,

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JEATEILHOCTH C HMCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIBI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTh
MOJIy4YEHHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIEHHI C OMOpoil Ha HM3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nveckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUS y4eOHOM W HAyYHO-TIONMYJISIPHOW MH(pOpMAIMU, TOTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH TOIy4aeMyr0 HH()OpMAIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PANMOHAIBHO PACHpPEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMUsIX, aJ€KBaTHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3/iejioB U TeM

dyeKkTpoHHbIE (LM (pPOBbLIE)

Ne ni/m Konrpoabnbsie IIpakruuyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
o
1.1 VDI TENETOART HAYHHOTO 2 https://m.eds00.r/AVIAWVNQO
HO3HAHUSA
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo.ru/SNO2ZMCWXU
2.2 JlnHamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 1 1 https://m.edso0.ru/86NRCXHA7
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
o ) .
3.1 CHOBBT MOTIEK Y HAPHOKIHETHHACCION 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOPHUH
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 FPETGTHEE COCTORHI BeffictTRa 5 https://m.edsoo.ru/HSM355JCH
®dazoBbIE TEPEXOBI
Hroro no pazneny 24
Paznen 4. DJIEKTPOINHAMUKA
4.1 DneKTpocTaTHKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 [ToCTOSIHHBINM STEKTPUUECKUNA TOK. 12 1 1 https://m.edsoo0.ru/GEWTDQXWW



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

ToKM B pa3iIMyHbIX cpenax

Htoro no pazneny 22
PeszepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
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TEMATHYECKOE IINIAHUPOBAHUE!

10 KJIACC
HaumenoBanue
Ne OCHOBHEIE BUJIBI 1€ATEILHOCTH
i pa3ziesioB U TeEM [IporpammHoOe conepkanue S
y4eOHOTO0 IpeameTa i

Paznen 1. ®u3uka u MeTOIbI HAYYHOI'O MO3H

AHUA

1.1 | ®wusuka u METO LI 2 ®du3nka — HayKa O MPUPO/IE. N3ydenne HaydHBIX (AIMIUPUUYECKUX

Hay4YHOTO [TO3HAHUS Hayunblie meToabl mo3HaHUs Y TEOPETUYECKUX ) METOAOB ITO3HAHUS
OKPY’KaroIIero Mupa. OKPY>KaIOIIEro MUpA.
Ponb sxkcnieprimenTa u Teopuun OO6cyx1eHue rpaHull MPUMEHUMOCTH
B IIPOIIECCE TO3HAHUS TPUPOIBI. bu3MYeCcKuX 3aKOHOB U TEOPUH.
DKCHepUMEHT B (UBHKE. PaGoTa B rpymme 1mo noaroToBke
MopenupoBanue GU3MUIECKUX KOPOTKHUX COOOIIEHUN O POJIK U MECTE
SIBJICHUM U mipo1ieccoB. HayuHblie (GU3UKY B HAyKE U B MMPAKTUYECKOU
runote3bl. Pu3ndecKrue 3aKOHbI JIEATEIIbHOCTH JIFO/ICH.
U Teopuu. ['paHulibl IpUMEHUMOCTH | JIeMOHCTpanus aHaIorOBbIX
busnueckux 3aKoHOB. [IpuHIIU 1 IU(POBBIX U3MEPUTEITBHBIX
COOTBETCTBHS. MPpUOOPOB, KOMIBIOTEPHBIX JATYUKOB.
Pounb 1 mecTo puzuku OcBoeHnEe OCHOBHBIX PUEMOB padOThI
B (pOpMHUPOBAHUHN COBPEMEHHOM ¢ nudpoBoit 1abopaTopueii Mo huznke
HAay4YHOU KapTHUHBI MUDA,
B MPAKTHUUYECKOMN JCATEITLHOCTH JIFOJICH

Hroro no pazaeny 2

! Tpu paspabotke paGodeil mMporpaMMbl B TEMATUYECKOM ILTAHMPOBAHUHU JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIIOJIb30BAHHS DJIEKTPOHHBIX (LM(PPOBBIX)

00pa3oBaTeIbHBIX PECYPCOB, SBIISIONIMXCS YUeOHO-METOAMIECKUMHU MaTepuallaMt, COJIepPKaHHe KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa30BaHUH.
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Pa3gen 2. Mexanuka

2.1

Kunematuka

MexaHnueckoe JBHXKEHHUE.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO
nBwxkennsa. Cucrema orcuera.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOpPOCTh, MTHOBEHHAsI CKOPOCTh )
Y YCKOPEHHE MaTEPUAIbHON TOUKH,
UX MPOEKIUN HA OCU CUCTEMBI
koopauHat. CloxxeHue
MIEPEMEILICHUN U CTI0KEHUE
CKOpOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
NPSIMOJIMHENHOE JBUKECHHUE.
['paduku 3aBUCHMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHUS, TyTH

U [IepEMEIICHUS MaTepUaTbHOM
TOYKH OT BPEMEHH.

CBoOoaHOE majieHne. Y ckopeHue
CBOOO/IHOTO IMaJIEHUSL.
KpuBonnHenHoe 1BUKEHHUE.
JIBrKeHHne MaTeprUaIbHON TOUKH
10 OKPYKHOCTH C TOCTOSTHHOM

10 MOJIYJIXO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JITHEWHAsA CKOPOCTb.
[Tepuon u yactoTa oOparieHus.

LleHTpOCTpEMUTENBHOE YCKOPEHHE.

TexHuuyecKne yCTporucCTBa

[IpoBeneHue IKCIIEpUMEHTA: U3yUEHUE
HEPaBHOMEPHOI'O IBUKEHHUS C LIETIBIO
OINpPEEICHUS] MTHOBEHHON CKOPOCTH;
HCCJIEIOBAHNE COOTHOILIEHUS MEXKIY
MyTSIMU, IPOUJEHHBIMH TEJIOM

3a MOCJIEA0BATENIbHBIE PABHBIE
IIPOMEKYTKHA BPEMEHHU

IIPU PAaBHOYCKOPEHHOM JIBH>KEHUU

C HA4aJIbHOW CKOPOCTBIO, PABHOW HYJIIO;
U3y4YEeHUE ABUKEHUS IIapUKa B BA3KON
KUIKOCTHU; U3YUECHHE JIBHXKCHHUS TEa,
OpOILIEHHOTO TOPU30HTAIIBHO.
OOBbsicCHEHUE OCHOBHBIX IPUHIIUIIOB
JIEUCTBUSI TEXHUYECKUX YCTPOWCTB,
TaKUX Kak: CIUJOMETp, LEIHbIE

Y PEMEHHBIE MTepeaun ABUKECHUS;

U yCIIOBUM WX 0€30MacCHOTO
UCIIOJIb30BAHUS B MOBCETHEBHOM
KU3HU.

Pelenue pacueTHbIX 3aa4 C SBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C UCITIOJIb30BAaHUEM OCHOBHBIX (POPMYI
KHHEMAaTHUKH.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMAaTHYECKUX
BEJIMYMH OT BPEMEHU

JUTsl pPABHOMEPHOTO
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Y IPAKTUYECKOE IPUMEHEHHE:
CIUJIOMETP, ABUKEHHUE CHAPSI0B,
LICIIHBIC ¥ PEMEHHBIE NIepeladun

¥ PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBYKCHHSL.

Pacno3naBanue puznuecKkux sBICHUN
B YUCOHBIX OIBITaX M OKPYXKaIOIIeH
YKU3HH: PAaBHOMEPHOE

1 PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOHOE TTaJCHUE TEII,
JIBIDKCHHUE TI0 OKPY>KHOCTH.

Onucanye MEXaHUUECKOTO IBHKECHUS
C UCITOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: KOOPJUHATA, ITYTh,
MepeMeIeHHE, CKOPOCTh, YCKOPEHHUE.
PaGoTa B rpymnmax npu miaHApOBaHUH,
MIPOBEICHUH W UHTEPIPETAINH
PEe3yJIbTAaTOB OIBITOB U aHAJIN3E
JIOTIOJIHUTENILHBIX HCTOYHUKOB
uH(pOpMAaIUK 110 TEME

2.2

JInHamuKa

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. I[lepsbiii 3akoH HproTOHA.
NHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [punnun
CyIepno3ulnu cui. Bropoii 3akoH

Hprorona st MmaTepuanbHOM TOUKH.

Tperuit 3akoH HeroToHa

JUISl MATEPUAITBbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna tsxectu. [lepBas
KOCMHUYECKAsI CKOPOCTb.

CpaBHEHME MacC B3aMOICHCTBYOIINX
TeJl.

N3yueHne 3aBUCUMOCTH CHJTBI
YOPYTOCTH OT epopMaIiui; CpaBHCHHE
CHUJT TPEHUS TTOKOSI, KAUCHUS

U CKOJIbKEHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcrniepuMeHTa:
WCCJIEIOBaHHE 3aBUCUMOCTH CHJI
YIPYTOCTH, BOSHUKAIOIINX

B IIPYKUHE U PE3UHOBOM 00pa3sIie,
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

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

Cuna tpenuns. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIbKEHUS U cujia
Tpenus nokosi. Koaddunuent
TpeHus. Cuia CONpOTUBIICHUS
MIPH IBMKEHUH TeJa B KUIAKOCTU
WIIN rase.

ITocTynarensHOE 1 BpalaTenbHOE
JBU>KEHUE a0COJIFOTHO TBEPAOTO
TeNa.

MOMEHT CHJIBI OTHOCHTEIIBHO OCH
BpameHus. [lnedo cunsl. Y cnoBus
paBHOBECHs TBEPAOTO TeIa.
TexHuyeckue yCcTporucTBa

U IPaKTUYECKOE IPUMEHEHUE:
HOJIIIUITHUKY, IBUKCHHUE
HCKYCCTBEHHBIX CITyTHHKOB

OT UX AepopMallin; U3yuyeHUe
JBI>KEHUS OpycKa M0 HAaKJIIOHHOM
MJIOCKOCTH; UCCIIEIOBAHUE YCIOBHIA
PaBHOBECHS TBEPAOTO TeJa, UMEIOIIETO
OCh BpallICHUS.

OOBsicHeHNE 0COOCHHOCTEM
PaBHOMEPHOTO U pAaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JTBIKCHUS,
CBOOOTHOTO TTAJICHUS TEJ, IBMKECHUS
M0 OKPY>KHOCTU Ha OCHOBE 3aKOHOB
HrroToHa, 3aK0Ha BCEMHUPHOTO TATOTCHUSL.
OObsicHEeHUE OCHOBHBIX MPUHIIAIIOB
JEHCTBHS TTOIIIAITHIKOB U MX
MPAKTUIECKOTO TPUMEHEHUS.
OObsicCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacueTHbIX 33124 C SBHO
3aIaHHOMN (PU3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT TMHAMUKHU.

Pacno3naBanue pu3nyeckux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEh
’KU3HW: MHEPIINSI, B3AUMO/ICHCTBHE TEJI.
AHanu3 GU3NIECKUX MPOIIECCOB

U SIBJICHUH C UCTIOJIb30BaHUEM 3aKOHOB
Y TIPUHIIUIIOB: 3aKOH BCEMHPHOTO
tsarotenus, |, |1 u 111 3axonsr HeroToHa,
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IMPUHOUII CYIICPIIO3UITUK CUJI, IIPUHITUII
PaBHOIIPABHOCTHU MHECPUHAJIBHBIX
CHCTCM OTCUCTA

2.3

3aKOHBI COXPAHEHUS
B MEXaHUKE

Nmnynec MaTepuanbHON TOUKU
(Tena), cuCTEMbI MaTepUATIbHBIX

ToueK. IMIyJIbC CHITBI ¥ I3MEHEHHE
MMITYyJIbCa TeJla. 3aKOH COXpaHEHUs
uMITyJibca. PeakTuBHOE JBUKEHUE.

Pabota cuibl. MOIITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepUAIILHON TOYKH. TeopeMa
00 U3MEHEHUU KMHETUYCCKON
SHEPIHUH.

[TorenuunanbHas YHEPTHSL.
[TorenuuanbHas 3HEPTUS YIIPYTO
neopMUPOBAHHON MPYKUHBI.
[TorenunanbHasg YHEpPrus Tenaa
BOJIM3H MTOBEPXHOCTH 3EMIJIH.
[lorenunansHbIE U
HETIOTEHIIUAJIbHBIE CUIIbL. CBSI3b
pabOoThl HEMOTEHIIUATBHBIX CHJI
C U3MEHEHHEM MEXaHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXPAaHEHUSI MEXAaHUYECKON
SHEPTHH.

Yupyrue u Heynpyrue
CTOJIKHOBCHMSI.

[IpoBeneHue IKCIIEPUMEHTA: U3yUEHUE
a0COJIFOTHO HEYNPYTOro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB; UCCJIEIOBAHUE
CBSI3U1 pabOThI CUJIBI C U3MEHEHUEM
MEXaHUYECKOIN SHEPruu Tela

Ha IMPUMEpPE PACTHKEHUS! PE3HHOBOIO
KIyTa.

OneHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTENW U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

Pemenue pacueTHbIX 3a1a4 C IBHO
3aTaHHOM (PHU3UYECKON MOIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJ TMHAMUKU U 3aKOHOB
COXPAHEHUH.

Pemenne kauecTBEHHBIX 33124

C OMOPOM Ha U3yUYEHHBIE B pa3jiesie
«MexaHnKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKHUE SBIICHUA.

OnucaHne MEXaHUYECKOTO IBUIKEHHUS

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: UMIYJIbC TEa, KHHETUYECKas
SHEPrusl, MOTCHINAIbHAS SHEPT U,
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TexHu4yeckue yCTporucTaa

Y IPaKTUYECKOE NPUMEHEHUE:
BOJIOMET, KOIIEp, NMPY>KUHHBIN
MACTOJIET, JBUKEHUE PAKET

MEXaHH4YeCKas paboTa, MEXaHHYECKas
MOIITHOCTb.

AHann3 pU3n4eCcKuX MporeccoB

U SIBJICHUH C MCIIOJIb30BAaHHUEM 3aKOHa
COXPAaHEHUSI MEXAaHUYECKOW JHEPIuH,
3aKOHA COXPAHECHUSI UMITYJIbCA.
OOBsicCHEHNE OCHOBHBIX MPUHIIMIIOB
JEUCTBUS U TIPAKTHIECKOTO
MIPUMEHEHUS TEXHUICCKUX YCTPOUCTB,
TaKuX Kak: BOJOMET, KOIEp,
MPY>KUHHBIN TUCTOJIET.

OOBbsiCHEHUE TBUKEHUS PAKET C ONIOPOI

Ha W3y4YCHHbIC PU3NUECKUE BEIIMUUHbI
Y 3aKOHBI MEXaHUKH.
Hcnonp30BaHue Mpu MOArOTOBKE
COOOIIEHUM O TPUMEHEHUH 3aKOHOB
MEXaHHUKH COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTUM

JUIS1 TIOUCKA, CTPYKTYPUPOBAHUS,
MHTEPIIPETAlNUH U MPEJICTABICHUS
nH(popMaIu, KpUTHYECKUN aHATN3
noJryqaemMou uHpopMaIuu
[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYWH, TIPOBEPKA
MPEAJIOKEHHBIX THIIOTE3

Hroro no pazgeny

18
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Pa3nen 3. MoJgekyJisipHasi pu3nka ¥ TepMOIUHAMUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE IBUXKEHHUE.
Huddysus. Xapakrep IBUKEHUS

Y B3aMMOJICHCTBUS YaCTHUIL
BelecTBa. Moaenu CTpoeHus ra3os,
KUJKOCTEW U TBEPABIX TEN U
00BsSCHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE 3TUX Mojelen. Macca

U pa3mepsl MolieKyl. KonnyecTBo
BemiecTBa. [locrosanas ABoraapo.
TerioBoe paBHOBECHE.
Temmneparypa u ee u3MepeHue.
[Tkama remneparyp Llenscust.
Mogens uneajasLHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU UJICATBLHOIO Ia3a.
AOco0THas TeMreparypa Kak mepa
CpeIHEN KNHETHUYECKON SHEPTUHN
TEIJIOBOTO IBUKEHHUS YaCTHI] rasa.
[ITkama remneparyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHHUE
MenaeneeBa—Kianeipona.

3akoH JlanbToHa. M30mporiecchl

IIpoBeneHne 3KCrIepUMEHTA:
OIIPEJEIICHUE MACChI BO3lyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEHH 00beMa KOMHATBI, JaBJICHMUS
U TEMIIEpaTyphl BO3AyXa B HEM;
MCCJIEIOBAHNE 3aBUCUMOCTU MEXIY
rapamMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OreHka a0COJIIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEW U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

OOBbsiCHEHUE OCHOBHBIX TPUHIIUIIOB
JEUCTBUI TepMOMETpa U OapomeTpa

U yCJIOBUH X 0€30MacHOro
UCITOJIb30BAHUS B IIOBCEIHEBHOM
KU3HU.

Pacno3naBanue pusnveckux siBICHUN

B yU€OHBIX ONBITAX U OKpYXKaromiei
KU3HU: U Py3usi, OpOyHOBCKOE
JIBUKEHUE.

OnucaHue TeniIoBbIX SIBJICHUI

C UCIIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: JJaBJIEHUE ra3a, TeMIeparypa,
CPEIHSS] KHHETUYECKasl SHEPT U
Xa0THYECKOTO JABUKEHUS MOJIEKY,
CpeIHEKBaIpaTUYHasi CKOPOCTh
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B UJI€aJIbHOM Ta3e C MOCTOSHHBIM
KOJMYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
U30IPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa.

TexHnueckne ycTpomcTBa

Y IPAaKTHYECKOE MPUMCHECHHE:
TEPMOMETP, OapOMETP

MOJIEKYI.

AHanu3 pU3n4IeCcKuX MpoIeccoB

U ABJICHUM ¢ ucroyib3oBanueM MKT,
ra3oBbIX 3AKOHOB, CBSI3U CpEIHEN
KMHETUYECKOW SHEPTUHU TEINIOBOTO
JBUKEHUS MOJIEKYJI ¢ a0COJIFOTHOU
TEMIIEPATYPOH.

Pelenue pacueTHbIX 3aa4 C SBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCIIOJIb30BAaHNEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 hopmyn
MOJIEKYJISIPHON (PU3UKH.

Pabora B rpynmnax npu miiaHupOBaHUH,
MPOBEICHUH U UHTEPIPETALIMH
PE3YNbTATOB OIBITOB U AHAJIN3E
JIOTIOJTHUTENBHBIX UCTOUYHHUKOB
uH(pOpMAIUH 110 TEME

3.2

OCHOBBI
TEPMOIUHAMUKH

10

TepMoanHaMuyecKas CUCTEMA.
BHuyTpeHnHss sneprus
TEPMOJUHAMHUYECKON CUCTEMBI

U CIIOCOOBI €€ N3MEHCHHS.
KomuuectBo TemnoTsl u pabdora.
BHyTpeHHss1 5HEPTHUs 0OTHOATOMHOTO
HJealbHOro ra3a. Buabl
TEIUIONEPENAYH: TEIIIONPOBOIHOCT,
KOHBEKIINS, U3IIyYECHHE. Y eTIbHAs
TETJIOEMKOCTh BEIIECTRBA.

IIpoBeaeHuE 3KCIEPUMEHTA: U3MEPEHUE
YAEIBbHOW TEINIOEMKOCTH BELIECTBA.
OrneHka aOCOIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEpPEeHU (PU3NUECKUX
BEJINYMH.

N3yuenue Mojenei mapoBoi TypOUHBI,
JIBUTATENI BHYTPEHHETO CTOpPaHus,
PEAKTUBHOIO IBUTATEIIA.

OObsicHEHUE IPUHITUATIOB IEUCTBUS

U YCJIOBUH 0€301MacHOT0 UCTIOB30BaAHUS
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KonunuecTBo Temnorsl

MIpU TEIJIonepeaaye.

[TonsiTue 06 aqnabaTHOM
nporuecce. [lepBbii 3aKOH
TEPMOIUHAMUKH.

[Iprmenenue nepBoro 3aKoHa
TEPMOJUHAMUKH K U30TpOLIecCaMm.
['paduueckas uaTEpnpeTanys
paboThI raza.

BTopoii 3aK0H TEPMOIMHAMUKMU.
HeobOpatumocTs npoiieccos

B [IPUPOJIC.

TennoBbie MamuHbL. [ [pUHIUTIBL
NEWCTBUS TEIIOBBIX MAIIUH.
[IpeoOpazoBanus 3HEPTUN

B TEIUIOBBIX MalllMHAX.
KoadduimenT noneznoro AeicTBus
TEIUIOBOM MallIHBI.

uxn Kapuo u ero koaduipeHt
MMOJIE3HOTO JEHUCTBUS.
DKOJIOTUYECKHE TPOOIEMBI
TETJIOOHEPTETUKHU.

TexHuueckue ycTpomucTaa

U TIPAKTUYECKOE TPUMEHEHHE:
JIBUTaTellb BHYTPEHHETO CTOPaHUsI,
OBITOBOH XOJIOIUIBLHHUK,
KOHJTUIIMOHED

B IOBCEHEBHOM KM3HU JABUTATEIIS
BHYTPEHHETO CTOpaHusi, OBITOBOTO
XOJIOIUIJIbHUKA, KOH/IULIHOHEPA.
Omnucanue CBOMCTB TeJ U TEIJIOBBIX
SBJICHUU C UCIIOJIb30BaHUEM
(u3NYECKUX BEJIUYUH: JaBJICHUE rasa,
TEeMIIepaTypa, KOJIMYECTBO TEIIOTHI,
BHYTPEHHSIS1 SHEprus, padboTa rasa.
Pemenue pacueTHbIX 3a4a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3UKH

Y TEPMOJUHAMUKHU.

Pemenne kauecTBEHHBIX 33124

C OIOPOM Ha U3yYEHHBIE B pa3Jieie
«MonekynsipHas puzmka

Y TEPMOJMHAMUKA» 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UYECKUE
SIBJICHUSL.

PaboTa B rpynnax npu aHaiuze
JIOTIOJTHUTENBHBIX UCTOUYHUKOB
uH(pOpMaIUK 10 TEME
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3.3

ArperaTHble
COCTOSIHMSI BEIIECTBA.
@da30BbIE NEPEXOABbI

[TapooGpazoBanue U KOHICHCAIIHSL.
Hcnapenue u kuneHue.
AGcoIIoTHast 1 OTHOCUTENIbHAS
BJIAJKHOCTB BO3/1yxa. HaceIieHHbIi
nap. YaenbHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIEPATYPhI KUTICHUS OT JaBJICHUSI.
TBepnoe Teno. Kpucrannmueckue
1 aMopdHbIe Teaa. AHU30TPONuUs
CBOWCTB KpUCTAIIOB. JKuakue
kpuctajuibl. COBpeMEHHBIE
Matepuaisbl. [napnenue

Y KpUCTa/UIM3anus. Y JeabHas
TerioTa miasieHus. Cyoaumanus.
VYpaBHeHHE TEIIOBOTO OanaHca.
TexHuueckne ycTpoucTaa

U IPaKTUYECKOE MPUMEHEHUE:
TUTPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUH
MOJIyYE€HHS] COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE
HaHOMAaTEpHUaJIOB,

Y HAaHOTEXHOJIOTUU

[IpoBeneHNE SKCIIEPUMEHTA: U3BMEPEHUE
OTHOCHUTEJILHOM BIAKHOCTH BO3IyXa.
Onenka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEpPEHUN (PU3NYECKUX
BEJINYMH.

N3yyeHune CBOMCTB HACHIIIIEHHBIX
napoB, CIOCOO0B U3MEPEHHUS
BIIQYKHOCTH.

HaOmronenne kumenus

IIPU TOHUKEHHOM JIaBJICHUH,
HarpeBaHus U TUIaBJICHUS
KPUCTAJUIMYECKOTO BEIIECTBA.
OObsiCHEHUE IPUHITUTIOB ICUCTBUS

U yCJIOBUI 6€30MacHOr0 UCIIOJIb30BaHUS
B IMOBCETHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJJOPUMETPA.

N3ydyeHne TEXHONIOTUI OIYyYECHUS
COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHUCJIE
HaHOMAaTEpPHUaJoB.

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

C UCIIOJIb30BaHNEM YPaBHEHUS
TEIJIOBOTO OasaHca.

Peliennie kaueCTBEHHBIX 3a7a4

C OIIOPOM HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKUE
SBJICHUS 110 TEME.
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Pacrio3naBanue Gu3NYECKuX SBICHUN
B yUEOHBIX OIBITAX U OKpYXKaroleu
KU3HU: Aeopmaryisi TBEpAbIX TE,
HarpeBaHUe U OXJIAKJIEHUE Tel,
U3MEHEHHUE arperaTHblX COCTOSTHUM
BEILECTBA U 00OBSICHEHUE UX Ha OCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
(bu3MKH.

Hcnonb3zoBanne nHOOPMAMOHHBIX
TEXHOJIOT U JIJIsl IOUCKa,
CTPYKTYPUPOBAHUS, UHTEPIIPETAIIH
U TIpEJCTaBJIECHUs HH(OPMaLUU IpU
HOJIFOTOBKE COOOLIECHHUH O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHON (PU3UKU

¥ TEPMOJIMHAMUKH B TEXHUKE

Y TEXHOJIOTHSIX

Htoro no pazneny 24
Pasznen 4. JjaekTpoguHAMHUKA
4.1 | DnexkTpocraTuka 10 DuekTpu3anus Teil. JnekTpuueckuid | [IpoBeaeHue sKCIEpUMEHTa: U3MEPEHHUE

3apsa. JlBa BUIa SIIEKTPUUYECKUX
3apsaoB. [IpoBogHuUKH,
TUJIEKTPUKHU U TTOIYTIPOBOJHUKH.
3aKOH COXpaHEHUS MIEKTPUUECKOTO
3apsna.

B3anmoneiicTBue 3aps10B. 3aKOH
Kynona. ToueuHsli 2IeKTpUYECKUI
3apsii. DNEKTPUUECKOE MOJIe.

ANEKTPOEMKOCTH KOHAEHCATOPA.
OreHka aOCOJIFOTHBIX U OTHOCUTEIIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKHUX
BEJIMYUH.

N3y4yeHne npuHIUIIOB AEHCTBUSA
AJIIEKTPOCKOIIA, dJIEKTPOMETPA,
KOHJIEHCATOpA.

N3ydyeHne npuHIUIIOB JIEUCTBUS
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HanpskeHHOCTB 37K TpHUIECKOTO
noss. [Ipuauun cynepno3unuu
BIEKTPUYECKUX Tonen. JInnnmu
HaIPSKEHHOCTH 3JIEKTPUYECKOTO
TOJIS.

PaboTa cui 351eKTpoCcTaTHYeCKOTO
nons. [lorenunan. Pasnocts
noteHuuaoB. [ IpoBogHuky n
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
JlusnexTprdyeckas MpOHULIAEMOCTb.
DnekTpoemMkocTb. Konaencarop.
DIIEKTPOEMKOCTb MJIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsKEHHOTO KOHIEHCATOPA.
TexHuueckue ycTpoucTaa

Y MIPAKTUYECKOE MPUMEHECHHUE:
AJIIEKTPOCKOIL, dJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3aIIUTa,
3a3eMJIEHHUE AJIEKTPONPUOOpPOB,
KOHJIEHCATOP, KONTUPOBAJIbHBIN
arrapar, CTpyWHBIN IPUHTED

U yCIIOBUI 0€3011aCHOT0 NPUMEHEHUS
B [IPAKTUYECKON KU3HHU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOro
pUHTEpA.

PaccmoTpenue ¢puznueckux o
CHOBAaHMI AEKTPOCTATHYECKON
3aIlUTHI ¥ 3a3€MJICHUS
AJIEKTPONPHUOOPOB.

Perenne pacyeTHBIX 337124 C SIBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hopMyIT SIIEKTPOCTATUKH.

Pemenne kaduecTBEHHbIX 3a/1a4

C OTOPOM Ha U3yUEHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKHE
SIBJIEHUS 3JIEKTPOCTATUKHU.
PacnioznaBanue pusndeckux siBICHUN
B YUE€OHBIX ONBITAX U OKPYXarolen
’KU3HU: DJIEKTpU3aLus Tell,
B3aUMOJICUCTBHE 3apsAI0B U OOBSICHEHUE
MX Ha OCHOBE 3aKOHOB U (hOopMyT
AIIEKTPOCTATUKH.

Onucanue U3y4yeHHBIX CBOMCTB
BEIIECTBA U DJIEKTPUICCKUX SIBICHUIN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIEKTPUICCKHUI 3aps,
HANPSHKEHHOCTD 3JIEKTPUUECKOTO MOJIs,
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MOTEHIIUAJI, PA3HOCTh IMTOTEHIIUAJIOB,
AIEKTPOEMKOCTb.

AHann3 PU3NYECKUX MPOIECCOB

U SIBJICHUH C UCIIOJIb30BaHUEM
(bU3MYECKUX 3aKOHOB: 3aKOHA
COXpPaHEHMS FJICKTPUUECKOTO 3apsa,
3akoHa Kynona.

Pabora B rpynmax npu aHaimse
JIOTIOJTHUTEIILHBIX NCTOYHHKOB
nH(pOpMaIU U TOATOTOBKE COOOIIEHUM
O MIPOSIBJICHUH 3aKOHOB DJICKTPOCTATUKU
B OKPYXAaIOIIeH >KM3HU U PUMEHEHUU
UX B TSXHUKE

4.2

IlocTogHHBIN

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIIECTBOBAHUS AJIIEKTPUUYECKOTO
Toka. crounuku Toka. Cuiia Toka.
[TocTOSsIHHBIN TOK.

Hanpsoxenue.

3akoH Oma 11 y4acTKa Lemu.
DIIEKTPUYECKOE CONTPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIICHUE
Belectsa. [locnenosarensHoe,
napasuiesIbHOE, CMEIIaHHOE
COEMHEHUE MPOBOJHUKOB.
PaboTa snexkTpruyeckoro Toxa.
3akoH J[xoyns—JIenua. MomHocTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHue SKCIIEpUMEHTA: U3YUEHUE
CMEIIaHHOTO COEIUHEHUS PE3UCTOPOB;
n3Mepenue JJ1C ucTtouHuka Toka v ero
BHYTPEHHETO COMPOTUBJICHUS;
HaOJIOICHUE JIEKTPOJIN3A.

OrneHka aOCOIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEpPEeHU (PU3NUECKUX
BEJIMYUH.

OObsicHEHUE IPUHITUTIOB ICUCTBUS

1 YCJIOBHI 0€30MacHOTO MPUMEHEHUS
aMIepMeTpa, BOJIbTMETPA, PEOCTATA,
HMCTOYHUKOB TOKa,
AIIEKTPOHArPEeBATEIbHBIX U
AIIEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

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

DneKTpoHHAask IPOBOAUMOCTb
TBEP/IbIX METAJIOB. 3aBUCUMOCTh
CONPOTHUBIIEHUSI METAJIIOB

OT TEMIIEpPaTypPBhl.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyMe.
CBOICTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAs
Y IIPUMECHAS IPOBOJIUMOCTD
MOJTyIpPOBOAHUKOB. CBOMCTBA
p—Nh-nepexona.
[TomympoBOIHUKOBBIE TIPUOOPHI.
DIIEKTPUYECKHUN TOK B paCTBOpax
U paciiaBax AJIeKTPOJIUTOB.

QHGKTpOJ'H/ITI/I‘-IeCKaH AUCCO Al .

DIIEKTPOJIU3.
DJIEKTPUYECKHI TOK B ras3ax.
CaMOCTOSATEIbHBIN U
HECAMOCTOSTENIbHBIN pa3psL.
Mounus. [1na3zma.
TexHuuecKue ycTpoucTaa

TEpMOMETPA CONTPOTUBIICHUS,
BAKYYMHOTO J10/1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIMOJI0B, TAJIbBAHUKH.

Pemienne pacueTHbIX 3a/1a4 C IBHO
3aJIaHHON (YU3UIECKON MOJIEITBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocToSTHHBIM
ANEKTPUUECKUN TOK.

Pacno3naBanue pu3nuecKux sIBJICHUM
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
KU3HU: AJIEKTPUUECKasi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUUYECKOE,
MarHuTHOE JEUCTBHUS TOKA.

AHaN3 3JIEKTPUYECKUX SIBJICHUI

Y TIPOIIECCOB B LIEMSX MOCTOSIHHOTO
TOKa C UCIOJIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBHOTO U MAapaJIEIbHOTO
COEIMHEHUS POBOJHUKOB, 3aKOH
Jxoyns-Jlenna.

Onucanue u3y4yeHHbIX CBONCTB
BEILIECTB U DJICKTPUUECKUX SIBJICHUIN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYUH: DJIEKTPUUECKUH 3apsl, CUJIa
TOKa, JICKTPUIECKOE HANPSHKEHHUE,
AIIEKTPUUYECKOE COMIPOTUBIICHHUE,
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U TIPaKTHUYECKOE MPUMEHEHUE:
amIiepMeTp, BOJIBTMETP, peocTar,
MCTOYHUKHU TOKA,
AJIEKTpOHArpeBaTeNIbHbIC TPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyYMHBIU JHOJI, TEPMUCTOPEI

U (hOTOPE3UCTOPBHI,
MOJTYTIPOBOTHUKOBBIN U0,
rajJbBaHHUKa

pa3HocTh notennuaion, /C, pabora
TOKa, MOIIIHOCTb TOKA.
Hcnonb3zoBanue nHOOPMAITMOHHBIX
TEXHOJIOTUH /115 TIOMCKa,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALINI
U TIpe/icTaBlIeHUus HUHpopMauu

MIPH MTOATOTOBKE COOOIIEHU

O IPUMEHEHHUH 3aKOHOB MOCTOSTHHOTO
TOKa B TEXHUKE U TEXHOJIOTHUSIX

Hroro no pazgeny

22

PesepBHoe Bpems

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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11 KJIACC

HanmenoBanue
No KommuectBo OcHOBHBIE BU/IBI J€ATETLHOCTH
pa3liesIoB U TEM [IporpammHoe copepkanue
n/m 4acoB 00yYarommxcst
y4eOHOTO MpeaMeTa
Pasznen 1. Dnexkrponmnamuka
1.1 | MarauTHO€ HoJe. 11 [TocTOsTHHBIE MATHUTHI. [IpoBeaeHnEe IKCIEPUMEHTA: U3YUYCHUE

DnexkTpoMarHuTHas
WHTYKITUS

BzanMoaeicTBre MOCTOSIHHBIX
MarHuToB. MarHuTHoe mose.
BekTop MarHuTHOM MHIYKIIMH.
[IpuHIMD cynepno3uuun
MarHMTHBIX oJIeH. JInHuM
MarHuTHOM nHaykiuu. Kaptuna
JIMHUM MarHUTHOM MHAYKIINH TOJIA
MOCTOSIHHBIX MarHUTOB.
MarauTtHoOE 1ojie NpOBOIHUKA

¢ TokoM. KapTrHa nTuHUN HHAYKIHA
MarHuTHOTO HOJISI JIIUHHOTO
MPSIMOT'O TPOBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOIHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
B3auMmoelicTBre MPOBOIHUKOB

C TOKOM.

Cuita AMmnepa, ee MOZYJIb

Y HaIlpaBJICHUE.

Cuna JlopeHua, ee MOIyJb

Y HalpasieHue. /[Brmkenue
3apsSKEHHOUN YaCTULIbI

MAarHATHOTO IOJIS KATYIIKU C TOKOM;
WCCIIEIOBAHUE JENUCTBHS IIOCTOSTHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
VICCIICIOBAHUE SIBJICHUS
AIIEKTPOMAarHUTHOM MHIYKLIMH.

OreHka abCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEPEHUN (PUZNUECKUX
BEJINYMH.

OObsicHEHUE PUHLUIIOB IEUCTBUS

U yCJIOBUI 06€3011aCHOT0 MPUMEHEHUS
ITOCTOSTHHBIX MarH1TOB,
IEKTPOMATHUTOB, DJIEKTPOABUIATENIS,
YCKOpHUTEIIEH 3JIEMEHTAPHBIX YaCTHLL,
WHIYKIIUOHHOM MTEeYH.

Pemrenue pacueTHbIX 33124

Ha MpUMEHEeHHE (HOPMYJI TEMBI
«MarauTHoe nosue. JNeKTPOMArHUTHAS
WUHIYKLHS.

Pemenne kayecTBEHHBIX 3a1a4

C OIIOPOY HA U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKUE
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B OJIHOPOJTHOM MarHuTHOM TIOJIE.
Pa6orta cumnel Jlopenta.

SIBneHue 3JIEKTPOMAarHUTHOM
uHaykuu. [ToTok BekTopa
MAarHUTHOW WHIYKIIUH.
DJIEKTPOABMXKYIIAS CHJIA UHYKIWH.
3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu Papajes.

BuxpeBoe 3J1eKTprUIecKoe NoJIe.
DIIEKTPOABIKYIIAS CHJIa MHIYKIIUU
B MPOBOJHUKE, ABHKYILIEMCS
MOCTYNATEIbHO B OJHOPOIHOM
MarHuTHOM TIOJIE.

[IpaBuino JleHna.

NunykTtuBHOCTSL. fBIICHUE
CaMOMHAYKIHNU. DNEKTPOABUKYIIAs
CHJIa CAMOMHIYKIIHH.

DHeprusi MArHUTHOTO MOJIS KaTYIIKHA
C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
TexHuueckue ycTpomucTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
MMOCTOSIHHBIC MarHHUTHI,
AJIEKTPOMArHUTHI,
AJIEKTPOIBUTATEIIb, YCKOPUTEIIH
3JIEMEHTAPHBIX YaCTHII,
WHYKIIMOHHAS [1€Yh

SIBIICHUS TeMbl «MarauTHoe nojie.
DJIEKTPOMArHUTHASI UHIYKITUSD).
OrnpenesieHue HaNIpaBJICHUS BEKTOpa
MHIYKIIUM MAarHATHOTO TOJIs
MPOBOJAHUKA C TOKOM, CUJIBI AMIiepa
u cuiel JlopeHia.

PacnoznaBanue Gpu3ndeckux sBICHAN
B YUCOHBIX OIBITaX M OKPYXKaIOIICH
>KM3HM: B3aMMO/ICICTBHE MarHUTOB,
AIIEKTPOMArHUTHAsI HHAYKIUS,
JICMCTBHE MAarHUTHOTO I10JIS Ha
MPOBOJIHUK C TOKOM U JIBUKYIITUNCS
3aps.

AHanIu3 3JEKTPOMArHUTHBIX SIBJICHUH
C MCIOJIb30BaHHEM 3aKOHA
AJIEKTPOMArHUTHOW MHYKIIUH.
Onrcanue n3y4yeHHbIX CBOMCTB
BEIIECTB U JIEKTPOMATrHUTHBIX
SIBJICHUM C HCIIOJIb30BaHUEM
($U3NYECKUX BETUYUH: UHIYKIUS
MarHUTHOTIO MOJIsl, cCujia AMImepa, cujia
JlopeHa, ”HAYKTUBHOCTh KaTYIIIKH,
SHEPTUS JIEKTPUUECKOTO U MATHUTHOTO
nojeu

Hroro no pazgeny

11
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Pa3nen 2. Kosie0aHus 1 BOJIHBI

2.1

MexaHnyeckue
Y 3JICKTPOMATrHUTHBIE
KoJicOaHus

KonebatenbHas cuctema.
CBoOO/IHbIE MEXaHUYECKUE
KoJjebanus. 'apmonnueckue
kosnebanwus. [lepuon, yactora,
aMIUTATyAa ¥ (aza KojaeOaHuH.
[Ipy>KMHHBIN MasATHUK.
MareMaTu4ecKkuii MasiTHHK.
YpaBHeHUE rapMOHUYECKHUX
kosebanuil. [IpeBpaiienue suepruu
IIPY TAPMOHUYECKUX KOJICOAHUSX.
KonebarenbHblit KOHTYP.
CB0OOTHBIE AJIEKTPOMArHUTHBIC
KOJIcOaHUs B UACATBHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTUs
MEXIy MEXaHUICCKUMHU U

QJICKTPOMAroHuTHBIMHA KOJICOAHUSIMU.

®opmyna ToMcoHa. 3aKkoH
COXpPaHEHUS YIHEPTUH B UAECATHHOM
K0JIebaTeIbHOM KOHTYPE.
[IpencraBieHue o 3aTyXarnmx
KoJjeOanusx. BeiHyX1€eHHbBIE
MEXaHUYEeCKHe KOJIeOaHums.
Pe3onanc. BeiHy)eHHbIE
AJIEKTPOMArHUTHHIE KOJICOAHMUS.
IIepemeHHBIN TOK.

Cunycou1anbHbIN NEPEMEHHBIN TOK.

HccenenoBanue napameTpoB
KOJIeOaTeIbHON CUCTEMBI — [TEPUOJIA,
4acTOThI, AMIUIUTYABI U (ha3bl
KoJieOaHuM (MPy>KMHHBIN

W/WJIA MaTeMaTUYECKUN MasSTHUK).
HaOnronenue 3aTyxarmnmx KojaeoaHuu.
HccnenoBaHue CBONCTB BHIHYKICHHBIX
Kosie0aHui.

HaOnronenue pe3oHanca.

[IpoBenenue s3KCEpUMEHTA:
MCCJICIOBAHNE 3aBHCHMOCTH IEpUOa
MaJIbIX KojeOaHuid rpy3a Ha HUTH

OT JYIMHBI HUTU U MacCChI IPy3a;
HCCJICIOBAHNE TICPEMEHHOTO TOKA

B IIETIM U3 MOCTEA0BATEILHO
COCIMHECHHBIX KOHACHCATOPA, KATYIITKA
U pPe3UCTOopa.

Orenka aOCOIOTHBIX M OTHOCUTEBHBIX
MOTPEUIHOCTENW U3MEPEHNN (PU3NUECKHUX
BEJIMYMH.

OObsicHEHUE IPUHITUTIOB ICUCTBUS

Y YCJIOBHI 6€3011acCHOT0 MPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, TEHEpaTOpa
MEPEMEHHOTO TOKA, TUHUU
ANIEKTporepeaay.

Pemenune pacueTHBIX 337124 C SBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYTHOE U ACUCTBYIOIIEE

SHAYCHUC CHUJIbI TOKA 1 HAIIPAKCHUS.

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

IIPpH IIPONU3BOJACTBEC DJICKTPOIHCPIUH.

KynbTypa ucnosnb3oBanus
AJIEKTPOIHEPTUH B IIOBCETHEBHOM
KU3HU.

TexHuyeckue ycTporncTaa

Y IPAKTUYECKOE IPUMEHEHHE:
AIEKTPUYECKUI 3BOHOK, FTEHEPATOP
IIEPEMEHHOTO TOKA, IMHUU
ANIEKTponepesayd

3aJIaHHOHN (PU3UIECKON MOJICITHIO

C UCTIOJIb30BaHMEM OCHOBHBIX 3aKOHOB
1 GOpMYJI, OTTUCHIBAIOIIIIX
MEXaHUYECKUE U DJIEKTPOMArHUTHHIC
Kosie0aHusl.

Omnucanne MEXaHUIECKUX

Y DJIGKTPOMArHUTHBIX KOJeOaHu!

C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUMH: IEPUOJ U YacTOTa
KoJeOaHuil, aMIuTyaa u asza
Kosie0aHu, 3aps/] U cujia TOKa

B FApMOHUYECKHX JICKTPOMArHUTHBIX
KOJIeOaHUsIX.

Perenne kadecTBEHHBIX 33/1a4

C ONOPOM Ha U3YUYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OTIMCHIBAIOIIINE
MEXaHUYECKUE U 3JIEKTPOMarHUTHbIE
Kosie0aHusl.

Pabora B rpynmax mpu miiaHUpOBaHHH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yJIbTAaTOB OMBITOB, M AHAJTIN3E
JIOTIOJTHUTEIbHBIX HCTOUHHUKOB
uH(pOpMAIUH 110 TEME

2.2

MexaHnueckue
Y 3JIEKTPOMATrHUTHBIE
BOJIHBI

MexaHU4eCKre BOJTHBI, YCIIOBHS
pacnpoctpanenus. [lepuog.
CkopocTh pacpoCTpaHeHUs!

U JyiiHa BOJIHEL. [lonepeunsie

N3yuyenune oOpazoBaHus

U pacipoCTpaHEHUS MTOTIEPEUHBIX
Y TIPOJIOJIBHBIX BOJIH.
Hab6nronenue otpaxeHus
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Y MIPOOJIbHBIE BOJIHBI.
WuTepdepentus u nudpakuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpPOCTb 3ByKa. ' pOMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DIEKTPOMAarHUTHBIE BOJIHBI.
VYcnoBus u3iydeHus
AJIIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTauus BekTopos E, B,

U B DJIEKTPOMarHUTHOM BOJIHE.
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)k€HUe, NPEJIOMIICHHUE,
noJIsipu3alus, TuQpakius,
uHTeppepenus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 37€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHune >71eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpyuHIMTIBI paaArOCB3U

U TeJNeBUACHUS. Pagronokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE
OKPY’KaIOIIEU CPEIBI.

TexHuyeckue ycTponucTaa

U MIPAKTUYECKOE PUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTBHI,
yJIBTPa3ByKOBas JUArHOCTHKA

B TEXHUKE U MEAUIIMHE, paaap,

U TIpeJIoMJICHUS], HHTep(epeHnu

U TA(paKIi MEXaHUYECKUX BOJIH.
HaGnronenue cBsi3u rpOMKOCTH 3ByKa
Y BBICOTBI TOHA C AMIUIUTYIOM

Y 4acTOTOM K0JIeOaHMi, 3ByKOBOT'O
pe30HaHca.

Hccaenosanue cBONCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE,
IIPEJIOMJIEHUE, MTOJIAPU3ALS,
nudpakuys, “HTepdepeHIus.
N3ydeHune ycioBui n3nydeHus
AIEKTPOMArHUTHBIX BOJIH, B3aUMHOU
opueHTauuu BeKTopoB E, B, v

B DJIEKTPOMATrHUTHOW BOJIHE.
N3yuyenne npuMeHeHUs
AIEKTPOMArHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBbscHEHNE IPUHITUIIOB ACHCTBUS

Y yCJIOBHI 0€3011aCHOT0 MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YIBTPa3BYKOBOW TMATHOCTUKH

B TEXHHUKE U MEJMLIMHE, pajaapa,
paauoNpUEMHHUKA, TEJIEBU30PA,
aHTeHHbI, Tenedona, CBY-neuwn.
Pemienne pacueTHbIX U KAUECTBEHHBIX
3a71a4 C OTIOPOM HA MU3YYEHHBIE 3aAKOHBI
1 3aKOHOMEPHOCTH, OTTMCHIBAOIIIHE
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paaMoONPUEMHHUK, TEIEBU30D,
aHTeHHa, Teneon, CBU-neup

pPacpoCTpaHEHNE MEXAHUYECKHUX
Y 3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3zoBanue nHOOPMAITMOHHBIX
TEXHOJIOTHH JIJIS1 IIOMCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALINI

U TIpe/icTaBlieHUus HHpopMauu

MIPH ITOATOTOBKE COOOIIEHUN

00 UCIO0JIb30BAHUH AJIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

VYyacTtue B IucKyccun

00 3JIEKTPOMArHUTHOM 3arps3HEHUU
OKPY’KarOIIEU CPEIBI.

PaboTa B rpymnmax npu miaHupOBaHUH,
MIPOBEJICHUN U UHTEPIIPETALINU
PE3yJbTAaTOB OIBITOB U aHAJIN3E
JIOTIOJIHUTEIbHBIX NCTOYHUKOB
uH(pOpMAaIUH 110 TEME

2.3

Onrtuka

10

['eomeTprueckast onTuka.
[IpsAsMOJIMHENTHOE pacIpPOCTPAaHEHUE
CBETa B OJJHOPOAHOM cpene. Jlyu
cBeTa. ToYeyHbI HICTOYHHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
otpaxeHus ceeta. [loctpoeHue
M300paKEHHI B TNIOCKOM 3€pKalie.
IIpenomiieHue cBeTa. 3aKOHBI
npeaoMIIeHUs cBeTa. AOCOIOTHBIN
nokaszaresnp npenomiienus. [ToaHoe

N3yudenue siBJIEHHS TIOJIHOTO
BHYTPEHHETO OTPaXKeHUs, €r0
MIPUMEHEHUS B CBETOBO/IC.

N3ydyenne Mmoaenen MUKpPOCKOIIA,
TeJIeCKomna.

[TonyueHue cnekTpa ¢ MOMOUIBIO
MPU3MBI U TU(PPAKIIUOHHON PEIIETKH.
N3mepenune nokasaTesns peIoMICHUS
CTEKJIA.

UccnenoBanue CBOMCTB M300pakeHUIN
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BHYTPEHHEE OTPaKECHHUE.
[IpenenpHbIN yro MoIHOTOo
BHYTPEHHETO OTPAKCHUSI.
Hucnepcust cBeta. ClioKHBIN COCTaB
oenoro cpeta. L[Ber.

ColuparoIue 1 pacceruBaroIue
nuH3b1. ToHKas mH3a. DOKyCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOM JIuH3bI. [locTpoeHne
U300paKEHHI B COOMPAIOIINX

U paccenBaronux JuHzax. Gopmyna
TOHKOM JIMH3BI. Y BEIMUCHHE,
JTaBa€MO€ JINH30M.

[Ipenensl npUMEHUMOCTH
T€OMETPUUYECKON ONTHUKH.
Bonnogas ontuka. Unrepdepenius
cBeTa. KorepeHTHbIE HCTOUYHUKH.
VciioBHsA HAOIIOIEHUS

MaKCHMYMOB 1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT ABYX CUH(a3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakuus ceera. {udpakunonHas
perieTka. Y clioBre HaOIIOACHUS
IJIABHBIX MAKCUMYMOB MPH NaJICHUN
MOHOXPOMATHYECKOT'O CBETA

Ha TU(PPaKITMOHHYIO PEIICTKY.

B JIMH3AX.

OOBbsiCHEHUE IPUHLUIIOB IEUCTBUSA

U yCIIOBUI 0€3011aCHOr0 MPUMEHEHUS
OYKOB, JyTibl, hoTOAIIapaTa,
IIPOEKIIMOHHOTO anmnapara,
MHKPOCKOIIa, TEJIECKONa, BOJOKOHHOMN
ONTHKH, TUPPAKITUOHHON PEIICTKH,
MOJISIPOUAA.

Pelenue pacueTHbIX 3aa4 C SBHO
3aTAaHHOM (PU3UYECKON MOIEIBIO

C MCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (POPMYJI T€OMETPUUYECKOM
ONTHKHU.

[TocTpoenue u onucanue N300paxeHus,
CO3[1aBAEMOTO IIJIOCKAM 3EPKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
IPUMEHUMOCTH T€OMETPUIECKON
ONTUKHU.

Pacnio3naBanue pusndeckux siBICHUN
B OIIBITaX U OKPYKAIOIIEH KU3HU:
MPSAMOJIMHEWHOE pACIPOCTPAHECHUE
CBETa, OTPAXKEHUE, IPEJIOMIICHHUE,
uHTephepeHus, Tudpakius

U MOJISIpU3aIUsl CBETa, IUCTIePCUs
CBETA.
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[Tonapu3zanus cera.

TexHuyeckue ycTponcTaa

Y MPAKTAYECKOE MPUMEHECHUE:
OUKH, Jyma, (hoToanmnapar,
MMPOEKIMOHHBIN amIapar,
MHKPOCKOII, TEJIECKOIL, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA,
MIOJISIPOU T

N3yuenue yciioBuit HaOI0ICHUS
MaKCHMYMOB U MUHUMYMOB

B MHTep(EPEHIIMOHHON KapTHUHE
OT IBYX CUH(a3HbBIX KOT€PEHTHBIX
HMCTOYHHKOB.

VY cnoBue HaOIOIEHUS TTIABHBIX
MaKCHMYMOB TpHU MMaICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPAKIIMOHHYIO PEIIETKY.
AHaJIN3 ONITHYECKUX SIBJICHUI

C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHETHOTO PaclpOCTPaHEHHUS
CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI IPEJIOMJICHHUSI CBETA.
Onucanue ONTUYECKUX SABICHUN

C MCHOJIb30BaHUEM (PU3UUECKUX
BEJINYUH: (POKYCHOE pacCTOSIHUE

Y ONTUYECKAS CUJIa JIMH3bI

Hroro no pazgeny

Pa3nen 3. OcHOBBI crielIHAJIBHON TEOPUU OTHOCHTENbHOCTH (1a1ee — CTO)

3.1

OCHOBBI CIIEITUATEHON
TEOpHUHU
OTHOCHUTEJIBLHOCTH

4

['panuLbl MNPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH.
IToctynartel cienquaibHON TEOPUU
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OWHIIITENHA.

Penienne kaueCcTBEHHBIX 3a/1a4

C OMOPOM HA U3YUECHHBIE MTOCTYJIATHI
CTO.

Hcnonb3oBanre nHGOpMAITMOHHBIX
TEXHOJOTHH /17151 IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
U TIpeACTaBICHUS HH(OOPMAILIHH
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OTHOCHUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMe/IJICHUE
BPEMEHH U COKpAIICHNUE JITUHBI.
DOHeprus ¥ UMITYJIbC
PEJIATUBUCTCKON YaCTHIIBI.
CBs13b Macchl € 3HEPruen

Y UMITYJTECOM PETISITUBUCTCKOM
YACTUILIBI. DHEPTHS TOKOS

IIPH MOJTOTOBKE COOOIICHUI
O TpaHuUIIaX IPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH U OCHOBAX

CTO

Hroro no pazgeny

Pa3znen 4. KBanToBasi pusuka

4.1

DJIIeMEHTHI KBAHTOBOU
ONTUKH

®otonbl. Popmyna [Inanka cBsizu
sHepruu (HPOTOHA C €r0 YACTOTOM.
DHeprus ¥ UMIyJIbC (HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dboroaddexra. OnbITH

A.I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHHE
OitamreitHa 1 pororddexra.
«Kpacnas rpanuna» porodddekra.
JlaBnenue cBeta. OMbIThI

I1.H. JIebenena.

XUMHUYECKOE JEUCTBUE CBETA.
TexHuyeckue ycTponucTaa

U TIPAKTUYECKOE TPUMEHEHHUE:!
dhoTodmeMeHT, (OTOAATIHK,
COJIHEUHas OaTapesi, CBETOHO/T

Hao0mronenue pororddexra

Ha YCTAHOBKE C [IMHKOBOM MIJIACTUHOM.
Hccnenoanne 3aKOHOB BHEIIIHETO
dboTorddekra.

OObsicHEeHUE OCHOBHBIX ITPUHITUTIOB
JICUCTBHS TEXHUUECKUX YCTPOUCTB,
Takux Kak: (OTO3JIEMEHT, (DOTOAATUHK,
CoOJIHEUHasi OaTapesi, CBETOUO/I;

Y yCJIOBUH X 0€30MacHOro
MIPUMEHEHUS B IPAKTUUECKOW )KU3HH.
Pelienne pacueTHbIX 3a/1a4 C IBHO
3aIaHHOUN (PU3UYECKON MOJIEITBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (hOpMyYJT KBAHTOBOW OTITHKHU.
Peliennie kKaueCTBEHHBIX 3a7a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOU ONTUKH.
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PacmosnaBanue GU3HMUECKUX SIBJICHHM
B yUEOHBIX OIBITAX:
dhoToanekTpudeckuii 3¢ PpexT, cBeToOBOE
JTaBJICHUE.

Onucanue u3y4yeHHbIX KBAHTOBBIX
SABJICHUU U TPOLECCOB

C MCTIOTh30BaHUEM (PH3UIECCKIX
BEJTNYMH: CKOPOCTh DJICKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M YaCTOTA CBETA,
SHEPTUS U UMITYJILC POTOHA

4.2

Crtpoenue atoma

Mogens atoma Tomcona. OnbITbI
Pesepdopaa no paccesHuro
o-yactull. [ Inanerapnas Mmonenp
aroma. Iloctynartsr bopa.
N3nyyenue u norioiieHre GOTOHOB
[P IIEPEXOJIE ATOMA C OJHOTO
YPOBHSI HEPIUU HA Apyroi. Buasl
cnekTpoB. CeKTp ypOBHEN SHEPTUH
aToMa BOJOPOAA.

BomHoBBIE cBOMcTBa yacTHIl. BOJIHEBI
ne bponnsa. KopryckymnsipHo-
BOJIHOBOM JyaJIU3M.

CHoOHTaHHOE U BBIHYKJIECHHOE
W3JIyYEHHUE.

TexHuyeckue ycTponucTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
CIIEKTpaJIbHBIN aHAIU3

N3yuenne monenu onsita Pesepdopra.
[IpoBeneHue FKCIIEpUMEHTA

110 HaOJIIOICHUIO JIMHEHYATOTO CIEKTPA.
OneHka abCOIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEPEHUN (PU3NYECKHUX
BEJINYMH.

N3yuenne monenu aroma: TomcoHa,
MJIaHETapHOM MOJENH aTOMa, MOJIENH
atoma bopa.

N3yueHue crekTpa ypoBHEN SJHEPTUU
aToma Bojiopojia. O0bsiCHEHUE
IIPUHIIUIIOB IEMCTBUS U YCIIOBUI
0e30MacHOro MPUMEHEHHUS
CHEKTPOCKOIIA, J1a3epa, KBAHTOBOIO
KOMIIBIOTEpA.

Pemenne kauecTBEHHBIX 33124

C OIIOPOY HA U3YyYEHHBIE 3aKOHBI,
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(CIEKTPOCKOIT), J1a3ep, KBAaHTOBBII
KOMITBIOTEP

3aKOHOMEPHOCTH U (PU3HUECKUE
ABJICHHS 110 TeMe « CTpOeHUE aToMay.
Pacnio3znaBanue (pu3nuecKux SBICHUIMI
B yU€OHBIX OIBITaX: BOSHUKHOBEHHE
JIMHENYaTOro CIIEKTPA U3JIy4CHHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB

Y SIBJICHUU C UCIIOJIb30BAHUEM
nmocTysaros bopa

4.3

ATOMHOE PO

OKCIEepUMEHTBI, TOKA3bIBAIOIINE
CJIOKHOCTb CTPOCHHS sJIpa.
OTKpBITHE PATMOAKTUBHOCTH.
OmneiTel Pezepdopaa

IO OIPEAEIICHUIO COCTaBa
pasiiOaKTUBHOTO U3ITYUECHHUS.
CaoiicTBa anbda-, Oera-,
raMmma-usnydeHus. BiusHue
PaMOAKTUBHOCTH Ha JKUBBIC
OpPTraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyknonnas mozaens sapa
['eitzenOepra-NBaneHko.

3apsan sapa. MaccoBoe 4ucio spa.
N3otomsL.

Anbda-pacnag. DIEKTPOHHBIN

U TIO3UTPOHHBINA OeTa-pacmaj.
['amma-n3nyuyenue. 3akoH
paJiMOaKTUBHOTO pacmaja.

N3ydeHne SKCIEpUMEHTOB,
JTIOKA3bIBAIOIINX CIOKHOCTb CTPOCHHUS
aTOMHOTO fAJIpa.

HccnenoBanne TpEKOB 4aCTHIL

(1o roToBbIM oTOrpadusimM).
N3yuenue saaepHbIX CUIL, SIIEPHBIX
peakIuii CHHTE3a U pacnaja,
TEPMOSIIEPHOTO CHHTE3A.

N3ydyeHne HyKJIIOHHOW MOJIEIH siapa
['eiizenbepra-lBaneHko.

OObsicHEHUE YCTpOMCTBA

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

Pemenne 3anau ¢ onopou

Ha MOJIyYEHHbIE 3HaHUS, B T.4. O 3apsje
Y MacCOBOM YHCIIE s]Ipa.
PacnioznaBanue pusndeckux sBIeHUN
B YUEOHBIX OMIBITaX U B OKPY>KaIOIICH
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DHeprus CBsI3U HyKJIOHOB B SIIPE.

S nepHble CHUIIBL.

JledbexT Maccol sipa.

S nepnepie peakiuu. Jlenenue

Y CUHTE3 SIIEP.

S nepnbii peakTop. TepMosaepHbII
cunte3. [IpoOnemMbl U epcrneKTUBBI
AJIEPHON DHEPIETUKH.
DKOJOTUYECKUE aCIIEKTHI SJIEPHOU
SHEPIrETUKH.

DJieMeHTapHbIe YacTUlbl. OTKPBITHE
ITO3UTPOHA.

MeTtonabl HaOIIOIEHUS

Y PETUCTPALMHU JIIEMEHTAPHBIX
YaCTUL.

DOyHIaMEHTAIBHBIE
B3anMouencTeuga. ExnHCcTBO
(buU3MYECcKO KapTUHBI MUPA.
TexHnueckue ycTponucTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
JIO3UMETp, Kamepa BuiibcoHa,
AJIEpHBINA peaKTop, aToMHast bomOa

KU3HU: €CTECTBEHHAS U HICKYCCTBEHHAs
PaIOAKTUBHOCTb.

Onrcanue KBaHTOBBIX SIBJICHUM

Y MPOLIECCOB C UCTIOJIB30BaHUEM
bU3MYEeCKUX BEJIMYUH: TIEPUO/T
MOJIypacraia, JHEPTUs CBSI3U ATOMHBIX
anep, AePEeKT Macchl sapa.

AHaJn3 MpoIECCOB U SIBICHUI

C UCIIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHHUS
AJIEKTPUYECKOTO 3apsa, 3aKOH
COXpPaHEHHSI MaCCOBOTO YHCIIA,
noctynarsl bopa, 3akoH
PaIMOaKTUBHOIO paclajia.

VYuyactue B paboTe Kpyrjioro croJya
«DPyHIaMEHTAJIbHBIC B3aUMOJCUCTBUS.
EnuncTBO (hrzndeckoil KapTHHBI MUPAY.
Hcnonb3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALINU

U TIpeJICTaBJIeHUs] HH(OpMaLIUK

MIPU MOJITOTOBKE COOOIIEHUMN

O NPUMEHEHUHU 3aKOHOB KBAHTOBOM
(GU3UKY B TEXHUKE W TEXHOJIOTHUSX,
JKOJIOTUYECKHUX ACHEKTaX SACPHOU
DHEPIreTUKU

Hroro no pazgeny

15
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Pa3zpnen 5. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DNEMEHTHI
aCTPOHOMHU
U acTpoU3uKH

7

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

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

ConHeyHas cucTeMa.

Connne. CollHeUYHass aKTUBHOCTb.

Ncrounuk sneprun ConHua U 3B€37.

3Be3/bl, NX OCHOBHBIC
XapaKkTepucTUKu. JlnarpamMmma
«CIIEKTPATBHBIN KJ1acC —
CBETUMOCTDY. 3BE3/I5I ITIAaBHOMU
MOCJIeI0BATEILbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» 115 3B€3/1
TJIaBHOM T10CJIEJ0BATEIbHOCTH.
BHuyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

O TPOUCXOKIAECHUU U IBOJIOIUN
CoHIta 1 3Be311. DTaIbl )KU3HU
3BE3.

Muneunsii [1yts — Hama ['anakTuka.
ITonoxxenue u nBrxenue CorHIa

B 'anmakTuke. THUIIBI rajJakTHK.
PanuoramakTuku v KBa3apsbl.
UepHble ABIPHI B A/IpaX TATAKTHUK.

ITonroroBka cooOmeHni 00 3Tamax
Pa3BUTHS aCTPOHOMUH, O TPUKIATHOM
1 MUPOBO33PEHYECKOM 3HAUYCHUH
ACTPOHOMMH, O METOJIaX MOJIyYEHUS
HAaY4YHBIX aCTPOHOMMYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOMU
aACTPOHOMMUH.

N3ydeHne coBpeMEHHBIX
MIPEJICTABICHUH O MPOUCXOXKICHUU

u 3BoroK COJIHIIA U 3BE3I.
N3ydeHue TUIIOB rajlakTHK,
paauorajakTUK U KBa3apoB.
N3yuenne nBuKeHUS HEOSCHBIX Tel,
ABOJIIOIMY 3Be311 U BceneHnou,
MPOIIECCOB, MPOUCXOASAIINX B 3BE3/1aX,
B 3BE3JIHBIX CHCTEMaX,

B MEXKTaJIAKTUYECKOM CpeTe,
MacTabHOW CTPYKTYphl BCceneHHOIA.
OObsicHeHue paciuupenus Beenennou
Ha OCHOBE 3akoHa Xa00:a.
[ToaroToBka K 00CYXICHUIO
HEpelIeHHBIX MTP0OJIeM aCTPOHOMHUH.
[IpoBenenue HabmOACHUIN
HEBOOPYKEHHBIM TJIa30M

C UCITOJIb30BAaHUEM KOMIBIOTEPHBIX
TIPUJIOKEHUM 11 ONIPEACITICHUS
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Bcenennas. Pacimpenue
Bcenennoit. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonbioro B3peiBa. Penukrosoe
U3IIy4YCHHE.

MacmrabHast CTpyKTypa
Bcenennon. MeraranakTuka.
Hepemennsie mpoOaemMbl

MOJIO’KEHHUSI HeOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ans CeBepHOro Noymapus

U SIPKUE 3BE3/bI.

[TpoBenenune HaOIIOACHUI B TENECKOI
Jlynsl, mmaner, Muteunoro I[lyrn.
VY4acTue B IUCKYCCUM O HEPEIICHHBIX
npo0semMax aCTpPOHOMHH

aCTPOHOMHU
Htoro no pazaeny 7
Pa3nen 6. O0o0maroniee nNoBTropeHue
6.1 | O6o6maroriee 4 O06001IeHNEe U CUCTEMAaTH3 AL VYyactue B JUCKYCCHH O POJIH (PU3HKHU
MTOBTOPCHHE CoJIep KaHMs pa3IesioB Kypca 1 aCTPOHOMUH B PA3IMIHBIX cepax

«Mexanuka», «MonekyispHas
(bu3HMKa U TEPMOJUHAMUKAY,
«InexrpoauHamukay, «Konebanus
1 BOJHBDY, «OCHOBBI CIIEIIUATIBHON
TEOPUH OTHOCUTEIIBHOCTHY,
«KBanToBas puzukay, « JJIeMEHTHI
aCTPOHOMUU U acTpOU3UKIY.
Ponb huszuku u actpoHoMun

B DKOHOMHUYECKOMH,
TEXHOJIOTHYECKOM, COI[UATILHON

Y OTUYECKOM c(hepax AesITeNbHOCTH
YeJI0BEKa, poJib U MECTO (DU3UKU

Y aCTPOHOMHU B COBPEMEHHOU
Hay4YHOU KapTUHE MUpPA, 3HAYECHUE

JIEATEIILHOCTH YEJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(dbu3nyecKoi KapTUHBI MUpPA B PATY
COBPEMEHHBIX MIPEACTaBICHUN

0 MPHUPO/IE.

Brimonnenne yueOHbIX 3ajaHUM,
JIEMOHCTPHUPYIOIINX OCBOCHUE
OCHOBHBIX MOHSTHH, GPU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca (U3UKH
10-11 xnaccos
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OIIMCATEIIbHOM,
CUCTEMATU3HUPYIOLIEH,
OOBSICHUTEIILHOM

Y MPOTHOCTUYECKON (PYHKITHIA
busndeckoit Teopuu,

poJib (PHU3UYECKOM TEOpUU

B (hOpMHUPOBAHUU MPEICTABICHUN
0 ¢pU3HYECKOM KapTUHE MUPA,
MecTO (U3MUECKON KapTUHBI MUpPa
B O0IIIEM Py

COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEJICTABICHUM O IPUPOJIE

Hroro no pasaeny 4
PesepBHoE Bpems

OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®du3nka — HayKa 0 IpUpo/e.
Hayunsie MeTop1 mo3HaAHMS
OKPYKAroIIero Mupa

Ponb u MecTo pusuku B
dbopMHUPOBaHUH COBPEMEHHOMN
HAyYHOU KapTUHBI MUDA, B
MPaKTUYECKON JNeATEIbHOCTH
JIonen

MexaHuueckoe IBUKEHHE.
OTHOCUTETHHOCTD
MEXaHUYECKOTO JBUKEHUS.
ITepemenienue, CKOpoOCTh,
YCKOpPEHHUE

PaBHOMEpHOE ITPAMOIIMHENHOE
JIBUJKCHHE

https://m.edsoo.ru/YXGQSPM1P

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

https://m.eds00.ru/RSOAQV5ZX

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYCKOpEHHOE
MPSIMOJIMHENHOE JIBUKEHHUE

CBobOoniHOe majeHne. Y ckopeHue
CBOOOJTHOTO Ma/ICHUS

KpuBonunelinoe 1BUKEHHE.
JIBrKeHne MaTepuanbHON TOYKH
10 OKPYKHOCTH

[IpyHIMI OTHOCUTENBHOCTH
lNanmnes. MaepuuanbHble
cucreMsl orcyera. [lepBelii 3aKk0H
Herorona

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J

https://m.edsoo.ru/TFLJ2C4DN

https://m.edso0.ru/J6QY7N3WN
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10

Macca tena. Cuia. [lpunnun
cynepno3uiuu cui. Bropoi
3akoH HproToHa 11
MaTepUaIbHOM TOUKH

Tpetnii 3akon HeroToHa niis
MaTepHaAIbHBIX TOUEK

https://m.edsoo.ru/BVTNWTAQH

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMUPHOI'O TATOTEHUS.
Cuna tsoxectu. [lepas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

13

Cwuita ynpyroctu. 3akoH ['yka.
Bec tena

Cuna tpenus. Koaddunuent
Tpenust. Cuiia COIpOTUBICHUS
IIPU IBMKEHHUH TeJa B KUAKOCTU
WY Ta3e

https://m.edsoo.ru/RILVFXEQD

https://m.edsoo.ru/UZBUPCM5M

14

IloctynarensHOE U
BpallaTeIbHOE JBUKEHUE
abCoIIIOTHO TBEPJOTO TeNa.
MowmeHT cuisl. [1nedo cumsl.
VYcnosus paBHOBeCUs TBEPIOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

HNMnynec MaTepuanbHOU TOUKH,
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK.
Umnynbe cuiibl. 3aKoH
COXpaHEHHUs UMITYJIbCa.
PeakTuBHOE OBIDKEHIE

https://m.edso0.ru/M5JQTKNWC

16

PabGora 1 MOIITHOCTE CHIIEL.
Kunernueckas sneprus
MaTepuanbHOW ToUkHU. Teopema
00 U3MEHEHNU KUHETUYECKOIT
SHEpPruu

https://m.edsoo.ru/J1V59L.28B

17

[ToreHimanpHas SHEPTHUsl.
TToTeHInanbHast SHEPTUS YIIPYTO

https://m.edsoo.ru/RNEXJW4KF
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ne(pOpMHUPOBAHHON MPY>KUHBL.
[ToTeHumanbHas SHEPTHs TEa
BOJIM3Y [TOBEPXHOCTH 3eMITU

18

[ToreHnnaneHbIE U
HeMnoTeHUIUaNbHble CHilbl. CBA3b
paboThI HEMTOTEHIIMATIBHBIX CHIT C
U3MEHEHHEM MEXaHUUYEeCKOU
SHEPrUM CUCTEMBI T€J. 3aKOH
COXPaHEHHsI MEXaHUYECKON
SHEPIrUu

https://m.eds00.ru/DA3QVTOXQ

19

20

JlaGopaTtopHnast pabora
«HccnenoBanue cBsi3u pabOThI
CHUJIbI C ©BMCHCHUEM
MEXaHUYECKOW YHEPTHUH Tejia Ha
HpUMeEpPe pacTsHKEHUA
PE3UHOBOTO JKI'YTa

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpPAHEHUS B
MEXaHUKE»

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABHKEHUE.

Anpdysns

https://m.edsoo.ru/OEY9VYU2B

22

23

24

Xapaxkrep IBHKEHUS U
B3aUMO/ICHCTBUS YaCTHI]
BelecTsa. Mojenn CTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI
Macca monekyin. Konuyecto
BemlecTBa. [locrossHHas
ABorazpo

TermoBoe paBHOBECHE.
Temneparypa u €€ U3MEpEeHHE.

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/MVPNY60QA8Z
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IIxana remneparyp Llenbcus

25

26

27

Wneanbneiii raz B MKT.
OcnoBHoe ypaBHeHne MKT

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPI'UH JIBHKEHUS MOJIEKYJI.
YpaBHeHue Menpeneena-
Kunaneiipona

3akoH JlanbToHa. ["a3oBbIe
3aKOHBI

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB6613A

28

29

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
MEX]y ITapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO ra3a
W3onporecce B uaeanbHOM ra3e

U UX rpaduueckoe
Hpe/ICTaBICHNE

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

https://m.edsoo.ru/0ZJ3KZNJ5

30

31

32

BnyTtpeHnHss sHeprus
TEPMOIMHAMHYECKOUN CUCTEMBI U
CIIOCOOBI €€ N3MEHCHHS.
KonuuecTBo TemnoTs! u padora.
BnyTtpeHnHss sHeprus
OJTHOATOMHOT'O MASaJIbHOTIO ra3a
Buasl Tenonepenaun

VY aennHas TEINIOEMKOCTD
BemecTBa. KoamdaecTBo TEIIIOTHI
IIpHU TEIUIonepeaaye.
AntrnabaTHBIN mporecc

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

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

https://m.edso0.ru/5K3Y4H86L

33

I1epBbIil 3aKOH TEPMOJAMHAMUKH
U €ro IPUMEHEHNE K
u30mIpoueccam

https://m.edsoo.ru/2H06R3GA8

34

HeobpaTumocTs poI1eccoB B

https://m.eds00.ru/S85LWDFT8

68


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

npupone. Bropoii 3akoH
TEPMOJIUHAMUKHU

[Tpuniun nevicteus u KII1/
TEIJIOBOM MAIIIMHEI

https://m.edsoo.ru/DLCDEAAUC

36

ukn Kapno u ero KIIJ{

https://m.edsoo.ru/4XPSAQV7M

37

38

39

DKOJIOrHuYecKre mpooIeMbl
TETJIOPHEPTETUKU
O06o0maromuit ypok
«MonexynsipHas GU3MKa.
OCHOBBI TEPMOTMHAMUKH
KonTtponpsHast pabora o Teme

«MornekynspHas Gpu3HKa.
OCHOBBI TEPMOAMHAMUKI

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

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

https://m.edsoo0.ru/RCARYE6ZX

40

[TapooOpazoBanue u
KoHeHcanus. Mcnapenue u
KHUIICHUC

https://m.edso0.ru/X480Q078EE

41

AOCOIIOTHAS U OTHOCUTEILHAS
BIIQYKHOCTh BO3/yXa.
Haceiennsrii nap

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

42

TBépnoe Teno. Kpucrammueckue
u amop(dHBbIe Tesna. AHU30TPOIHUS
CBOWCTB KpHUCTAILIOB. JKuakue
Kkpuctaysl. CoBpeMEHHBIE
MaTepuaibl

https://m.edsoo.ru/JXFWLMZNK

43

[TraBneHne M KpUCTAIUTH3AIINS.
VY aenbHas TEIIOTA TUIABICHHUS.
CyO6numarus

https://m.eds00.ru/OX117G6MR

44

45

YpaBHeHHe TEII0BOTrO OanaHca
DnexTpu3anus Tell.
DnekTpuueckuii 3apsia. [[Ba Buma
AIIEKTPUYECKUX 3apSI0B

https://m.edsoo.ru/0lUXGN2I11

https://m.edso0.ru/QJ2S7TWSBM

46

ITpoBOHUKH, AUFIECKTPUKHU U

https://m.edsoo.ru/F3YVPQUYH
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MOJIYITPOBOJTHUKH. 3aKOH
COXPaHEHHUS IIEKTPUUYECKOTO
3apsana

47

B3aumonericTBue 3apsiioB. 3akoH
Kynona. Toueunsit
AEKTPUYECKUN 3aps

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

48

49

Hanps>k€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHumn cynepno3uuuu
ANEKTPUYECKHUX ToneH. JInnun
HANPSKEHHOCTH

Pab6oTa cun
ANEKTPOCTATHYECKOTO IMOJIS.
ITorenuman. Pa3znoctb
MMOTECHIINAIOB

https://m.edsoo.ru/91IKAWD2V6

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

50

51

[IpoBOAHMKY U TUANEKTPUKH B
JEKTPOCTATUYECKOM I10JIE.
Jwusnexrpudeckas
IIPOHUIIAEMOCTh

OnekrpoéMkocTs. Konnencatop

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

https://m.edsoo.ru/B1UPRD52W

52

DIEeKTPOEMKOCTD IIIOCKOTO
KOHJEHCAaTOpa. JHEPTuUs
3apsHKEHHOTO KOHJIEHCaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGopaTtopHnast pabota
"N3MepeHne 2IeKTPOEMKOCTH
KOHieHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

55

[TpuHIMT AEHCTBUS U
NpUMEHEeHHEe KOHJICHCATOPOB,
KOTIMPOBAJILHOTO arapara,
CTpyHHOTO MPUHTEpA.
DJIEKTpOCTAaTUUYECKAs 3aIUTa.
3a3eMiIeHHE SIEKTPONpUOOpOB

DNEeKTPUYECKUH TOK, YCIOBHUS
€ro CyIEeCTBOBAHUS.

https://m.edso0.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7
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https://m.edsoo.ru/PBGM4F845
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https://m.edsoo.ru/D6Y72A4B7

[TocTosinubIi TOK. Cuita Toka.
Hanpspkenue. ConpoTuBieHue.
3akon OMa aJ1s yyacTKa Lenu

56

57

58

59

ITocnenmoBarensHOE,
napajuieIbHOE, CMEIIAaHHOE
COEIMHEHUE NTPOBOIHUKOB.
JlaGopaTtopHnas pabota
«3y4eHne CMEIaHHOoro
COEIMHEHUS PE3UCTOPOB»

PaGora u mourHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyis-Jlenna

3axon OMa IS HOJTHOH
(3aMKHYTOM) JI€KTPUUECKON
uenu. Koporkoe 3aMbIkaHue.
JlaGopaTtopHnast pabota
«M3mepenne J/1C nctoununka
TOKa ¥ €r0 BHYTPEHHETO
CONPOTHUBIICHUSD)

PezepBHbIil ypok. KonTposibHas
paboTa no Teme
"OnexkTpoauHamuka" /
Bcepoccuiickas npoBepoyHas
paborta

0.5

0.5

https://m.edso0.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MFEMGEIE5X

60

61

O06o0maromuii ypok
«DNEeKTPOAUHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabota

DNeKTpOHHAs TPOBOAUMOCTD
TBEPIBIX METAJLIOB. 3aBUCUMOCTD
COTPOTUBIICHUS METAIIJIOB OT
TEMIIEPATYPHI.
CBepXxInpoBOAUMOCTh

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

https://m.edsoo.ru/WMNNBQL9H
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62

63

64

DNEKTPUUECKUM TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX TYYKOB

[TomynpoBOIHUKH, UX
coOCTBEHHAas U IpUMECHast
npoBoauMocTh. CBoiicTBa p—N-
nepexona. [loiynpoBogHuKOBbIE
puOOpbI

DIIEKTPUUYECKHI TOK B pacTBOpax
U pacIiuiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHUECKAS
JTUCCOIHAIUA. DIIEKTPOJIN3

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

https://m.eds00.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWV91

65

66

67

DIIEKTPUYECKHI TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSTENIbHBIN pa3psil.
Monnus. [1nmazma

DJeKTpUvecKue MprudOphI U
YCTPOMCTBA U UX IPAKTUYECKOE
npuMeHeHue. [IpaBuiia TeXHUKH
0€30I1aCHOCTH

KonTponbHas pabota mo Teme
«9nexkrpocrartuka. [locTosHHBIN
JJIEKTPUYECKUM TOK. TOKH B
Pa3JIMYHBIX cpeaax»

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

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

68

Peseprubriil ypok. O6o06maronuit
ypok no teMaM 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
[TPOPAMME

68

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
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https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

ITocTossHHBIC MarHuTHl U HX
B3aUMOJCHCTBHE. MarHuTHOE
nose. Bektop MarHuTHOM
MHAYKIUU. JIMHUM MarHUTHON
WHIYKIIUU

MarauTHoe 1oJie MPOBOIHUKA C
ToKOM. OmBIT DpcTeaa.
BzaumopeiicTBue mpoBOAHUKOB C
TOKOM

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

https://m.edso0.ru/ADMOYI1IN6

https://m.eds00.ru/1L5CT47FX

JlaGopaTtopHnast pabota
«M3yueHne MarHuTHOTO TMOJIS
KaTyHIIKU C TOKOM>»»

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBME MArHUTHOTO TIOJIS HA
MIPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlabopatopHast pabora
«HccnenoBanue aeMcTBUSA
MOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME€ MAarHUTHOTO TOJIS Ha
JBUKYLTYIOCS 3apSyKEHHYIO
yactunty. Cuna Jlopenma. PaGora
cuisl JlopeHna

ONEeKTpOMarHuTHAsE UHIYKIIMSL.
IToTOK BEKTOpa MarHUTHOU
uHaykuuu. S/1C naaykumm.
3aKOH AIEKTPOMarHUTHOM
nHaykuuu Papanes

https://m.edsoo.ru/7TABZQGQC9

https://m.edsoo.ru/VA26C9C3J
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JlaboparopHas paboTa
«MccnemoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ WHAYKIUH

https://m.edso0.ru/XZS5MQCBU

NuaykTuBHOCTS. SIBIEHUE
camounaykuuu. IJC
CaMOMHIYKIUHU. DHEPrust
MAarHUTHOTO TOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 110J1€

https://m.edsoo.ru/EOTONSAEA

10

11

TexHu4eckue ycTpomucTBa U UxX
IIPUMEHEHHUE: IOCTOSTHHBIE
MarHuThbl, JIEKTPOMAarHUTHI,
JJEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTApHBIX YACTHII,
MHAYKIIMOHHAs 1€Yb
Ob6o0maromuit ypok
«MarnuTHoe 1noie.
ONEeKTPOMAarHuTHAasE UHIYKIHS
KonrponbHas padora no reme

«Mar»uuTtHoe 101JI€e.
QHGKTpOMaFHI/ITHaSI I/IH}IYKIII/ISI»

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COBO5BGMC

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

12

CB00OOIHBIE MEXaHUUECKHE
konebanus. ['apMoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHUX KOIeOaHUH.
[IpeBpaiienue sHepruu

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

13

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KOJeOaHmit
rpy3a Ha HUTH OT JIIMHBI HUTH U
MacChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebaTenbHbIi KOHTYD.
CB00OOAHbIE ANEKTPOMATHUTHBIE
KOJIeOaHUs B NACAIbHOM

https://m.edsoo.ru/H6JCO5BAD
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KoJ1e0aTeIbHOM KOHTYpE.
AHanorust Mexay
MEXAHUYECKUMH U
3JIEKTPOMArHUTHBIMH
KOJIeOaHHSIMU

15

16

17

®opmyna Tomcona. 3akoH
COXpPaHCHHS SHEPTUU B
HJicaIbHOM KOJIeOaTCILHOM
KOHTYpE

[TpencraBienue o 3aTyxaromux
KosieOaHusX. BeHyXIeHHBIE
MeXaHUYEeCKue KojaeOaHMsl.
Pe3onanc. BeiHyxaeHHbIE
3JIEKTPOMArHUTHbIE KOJIeOaHUs

[lepeMeHHBIN TOK.
CuHycouaibHbII epeMeHHbIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKA. AMIUIUTYIHOE U
JENCTBYIOIEE 3HAYEHHUE CUIIbI
TOKa U HANPSKEHUS

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI

18

19

20

Tpancdopmarop. [Iponssozactso,
nepegaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

YCTpOUCTBO U PAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, TEHEPATOPA
MEPEMEHHOTO TOKA, JIMHUI
JJIEKTpoliepesayd

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOACTBE JIEKTPOIHEPTUU.
Kynberypa ucnonszoBanus
3JIEKTPOIHEPTUH B
MMOBCETHEBHOM KU3HHU

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

https://m.eds00.ru/93Z12W40Q0

https://m.edso0.ru/SDUNYKWNO
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https://m.edsoo.ru/VDEYXRVUI
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21

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

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYKa.
I'pomkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

https://m.eds00.ru/Z8270Q6V70

23

DIIeKTPOMarHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocth. [llkana
AIEKTPOMATHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[IpuHIMIIBI paAOCBA3U U
TeneBuieHus. Pa3Burue cpencTs
cBa3u. Paguonokanusa

https://m.eds00.ru/2WQTSLGLV

25

26

27

KonTtponsHas pabora
«Konebanust u BOJTHBI»

[IpssmonunenHoe
pacnpoCcTpaHEHHE CBETA B
OAHOPOJHOM cpene. ToueuHslid
UCTOYHUK cBeTa. JIyu cBeTa

OTtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
M300paXKeHH B MJIOCKOM
3epKajie

https://m.edsoo.ru/IHURONSOB

https://m.edsoo.ru/HUF74ANDOW

https://m.edsoo.ru/AMBKQM?22Z

28

29

30

IIpenomnenue ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIN yroa MOJIHOTO
BHYTPEHHETO OTPa’KEHHUS
JlaGoparopHas paboTa
«3mepenue nokazarens
IIPEJIOMJIEHUS CTEKIIa»

JIunsel. [loctpoenue
n3o0paxenuit B ma3e. Dopmyna

https://m.edso0.ru/V49RISTRN

https://m.edso0.ru/JO2E1M1DQ

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
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https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC

31

32

33

34

TOHKOM JUH3BL. Y BEJINYEHUE
JINH3EI

JlaGopaTtopHnas pabota
«HccnenoBanue CBOMCTB
U300paKEHHI B JIMH3AX»

Hucnepcus cera. Cl0KHBIN
coctaB Oemnoro ceta. L[BerT.
JlaGopaTtopHnas pabota
«Habnronenue aucrnepcun
CBETa»

WuTepdepenmus certa.
Hudpakuus cera.
Hudpakuronnas pemerka

ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

https://m.edsoo.ru/Q1ZCMW980

https://m.edsoo.ru/K9OWVKE11

https://m.edsoo.ru/C8LCRSEJI

https://m.edsoo.ru/Q2118XY0OJ

35

36

Onrtuyeckue mpudOpPHl U
YCTPOMCTBA U YCITOBUS UX
0€30I1acCHOTr0 MPUMEHEHUS

I'panubl TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
[TocTynaTel cnenuanbHOM
TEOPUU OTHOCUTEIIBHOCTH

https://m.edsoo0.ru/M5127JYGT

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH W COKPAIICHUE JITHHBI

https://m.edsoo.ru/OVLMCN6B2

38

39

OHeprus ¥ UMITYJIbC
pENATUBUCTCKON YacTulpl. CBs3b
MAacchl € SHEPTUEN U UMITYJIHCOM.
OHeprus NoKost

Kontponbhas padora «OnTuka.
OcHOBBI crielMaNIbHOM Teopun
OTHOCHUTEJIBHOCTH

https://m.edso0.ru/190Z2Y4BUB

https://m.edsoo.ru/L8689JPLI
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https://m.edsoo.ru/Q1ZCMW980
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40

41

42

®otonsl. opmyiia [1naHka.
OHeprus U UMITYJIbC GOTOHA

OTKpBITHE U UCCIICIOBAHUE
dororddekra. OnbiTer A. T
CromneroBa

3akonHsl GoTordhdexra.
VYpaBHeHnue DUHIITEIHA 17151
dotorpdekra. «KpacHas
rpanuna» Gororddexra

https://m.edsoo.ru/ZL6P16LAQ

https://m.edsoo.ru/PGL5XXSRO

https://m.edsoo0.ru/YLCK770G8

43

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

https://m.edso0.ru/EGO6ZQ1SA

44

45

46

TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHUE:!
¢doTorsIeMeHT, POTONATIHK,
coJIHeyHast 6aTapest, CBeTO MO/

Pemenue 3agad mo reme
«IJIeEMEHTHI KBAHTOBOU OITHKI)

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

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

47

[Tocrynartser bopa

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

48

49

N3nydenne u norioneHue
($OTOHOB MpH MEepexojie aToma ¢
OJHOTO YPOBHS SHEPIUU Ha
Ipyroi. Buael cnekTpos

BonHoBbIe cBOMCTBA YaCTHII.
Bounbl ne bporins.
KopnyckynsipHo-Bo1HOBOM
nyanu3M. CrIoHTaHHOE 1
BBIHYKJICHHOE U3JIYUYCHUE

https://m.edsoo.ru/NN8BHZYBE

https://m.edso0.ru/J710TLFCO
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50

o1

OTKpbITHE PAIUOAKTUBHOCTH.
OmneiTer Pesepdopna mo
OIPEEIICHUIO COCTaBa
PaZOaKTUBHOTO U3ITYYCHHUS

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bousaue
PaIMOAKTUBHOCTH Ha )KUBBIC
OpTaHU3MBI

https://m.edso0.ru/TSJIFUU3TP

https://m.edso0.ru/UOIRQS0Z5

52

53

54

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

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
S nepHble peakuuu. AnepHbiid
peaxtop. [Ipobnemsl,
MEPCIEKTUBBI, SKOJIOTUYECKHE
ACIIEKTHI IAEPHON DHEPIETUKU

DJIEMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeTobI
HAOJII0JIEHUS ¥ pEerUCTpaliu
31eMeHTapHbIX yacTull. Kpyrubiii
cron «DyH1aMeHTaIbHbIE
B3aUMOJIeUCTBUS. ENMHCTBO
¢$u3nYECKOil KapTUHBI MUpa»

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

55

DTanbl pa3BUTHS aCTPOHOMHUH.
[Ipuxiagnoe u
MHPOBO33PEHUYECKOE 3HAUCHNE
acTpoHoMuU. Bun 3BE31HOTO
Heba. Co3Be3ausi, ipKre 3BE3BI,
IUTAHETHI, UX BHJIUMOE
nsrxenre. CojIHeYHAsI cUCTEMA

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

56

Comrne. ConHeyHas akTUBHOCTb.
Hctounuk sHepruu CoJiHIa U

https://m.edsoo.ru/1JZR54JA0
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3BE3T

57

3BE3/bI, X OCHOBHEBIE
XapaKTePUCTHKH. 3BE3IbI
IJIaBHOM IOCJIEI0BATEILHOCTH.
BHyTpenHee cTtpoeHHe 3BE3.
CoBpeMeHHbIE NPECTABICHUS O
MIPOMCXOXKICHUN U 3BOJIFOIIUN
ConHna u 3BE3]

https://m.eds00.ru/GGD3W74Z70

58

Mnineunsii [1yte — Hama
I'amakTtnka. [lonoxxenue u

nemxenne Couna B ['anakTuke.

lNanaktrku. YE€pHbIE IBIPHI B
SAIpax raJaKkTHK

https://m.edsoo.ru/L2U4S1HU2

59

60

61

62

Bcenennas. Pazoeranue
ranmaktuk. Teopust bonbiioro

B3pbIBA. PETMKTOBOE M3IIydeHHE.

Meraranaktuka

Hepemiennsie npobiaembl
aCTPOHOMHH

KonrponsHas pabora
«IIeMEHThI aCTPOHOMMH U
acTpou3uKI»

O6o6maromuii ypok. Ponb
(bU3HUKHN U aCTPOHOMHH B
3KOHOMUYECKOMH,
TEXHOJIOTHYECKOM, COIMATBHOU
U 3THUYECKOM chepax
JIeATEIIbHOCTH YeJIOBEKa

https://m.edsoo.ru/QIWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

https://m.edsoo.ru/TXTTCT488

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

63

O6o6matomuii ypok. Pons u
MecTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
Mupa

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

64

O6o6maromuii ypok. Ponb

https://m.edsoo.ru/Y29SVPCVR

80
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¢du3nueckoit Teopun B
(opMHpOBaHUY NIPEICTABICHUI
0 (hu3nYecKoi KapTUHE MUPA

65

Ob6o06maromuii ypok. Mecto
(bU3n4eCcKOil KapTHHBI MUPA B
00111eM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJE

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIi ypok. MarautHoe
noJie. JJIEKTpOMarHuTHas

HHAYKIOUA

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHblii ypok. OnTHka.
OCHOBBI CIEIUATIBHOW TEOpUHU
OTHOCUTEIBLHOCTHU

https://m.edsoo.ru/ESABJRKS8L

68

Pesepnslii ypok. KBanToBas
¢u3uka. D1eMEeHTbl aCTPOHOMHUHU
U acTpoPU3UKU

https://m.edsoo.ru/RARQLVO2J

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMoOro
pe3yJbTara

10.1

10.2

10.3

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBaHusi

JleMoHCTpHUpOBaTh Ha TpUMEpax poJdb W MeCTo (HU3UKA B
(hopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH
Jmronen

Y4YuThIBaTh TPAHMIIBI TPUMEHEHUS H3YYCHHBIX (U3MYECKUX MOJICIICH:
MarepuaibHas TOYKA, WHEpIUaIbHAas CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPIOE TEJI0, UJICATBHBIN ra3; MOACIN CTPOCHUS Ta30B, )KUIKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DJIECKTPUYECKUN 3apsii — MpPU PELICHUU
(bU3UYEeCKUX 3a1a9

Pacno3naBath ¢uzndeckue sABJICHHUS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETHYECKON TEOpHH
CTPOCHHSI  BEIIECTBA W  JJICKTPOJUHAMHKHU: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBIKEHHE, CBOOOJHOE IMaJeHHE
TEJ, JBUXKCHHE [0 OKPY)XHOCTH, WHEpPIIHS, B3aUMOJICHCTBUE TEII;
muddys3usi, OpOYHOBCKOE JBIIKEHHE, CTPOCHHE JKUIKOCTEH W
TBEPABIX  TEN, W3MEHEHHWE O00bEéMa Tel TpH  HarpeBaHHUH
(oxJaxieHnu), TEIJIOBOE paBHOBECHE, HCHApeHue, KOHICHCAIIMS,
IUIaBJICHUE, KPUCTAIIM3AIUs, KHUIIGHWE, BJIKHOCTh BO3/yXa,
MOBBIIIICHHUE JIaBJICHUS Ta3a MPH €ro HarpEeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy TMapaMeTpaMHu COCTOSIHHS Ta3a B H30Mpolleccax;
AIIEKTPU3ALHUS TEJN, B3aUMOACHCTBHE 3apsI0B

10.4

10.5

10.6

OnuceiBaTh MEXaHUYECKOE JIBWKEHUE, MCHOJb3ys (U3HUECcKHe
BEJIMYUHBL: KOOPAMHATA, IIyTh, IEpEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tella, CWIa, HMIIYJbC Tela, KHHETHUYECKas DHEPIHus,
MOTEHIMaJbHasl JHEpPrHs, MexXxaHudeckas paloTa, MexaHHUYecKas
MOIIIHOCTb; IIPU ONMCAHUH NPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI
UCTOJb3yEeMbIX BEIMYMH, MX OOO3HAueHWs] M €IWHUIIBI, HaXOIUTh
(hopMyIIbl, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU
BEJIMYUHAMHU

OnuceiBaTh H3Y4YEHHBIE TEIUIOBbIE CBOWCTBA TEN U TEIJIOBBIE
SABJIGHUS, UCHOJb3ys (U3MUYECKUE BEJIMYMHBL: JIaBleHHE Ta3a,
TeMIEpaTypa, CpeaHss KUHETHYeCKas DJSHEpPrus XaOoTHYECKOTO
IBWKCHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHas CKOPOCTb MOJEKYII,
KOJIMYECTBO  TEIJIOTHI, BHYTpPEHHSs OJHeprus, pabora rasa,
KOA((UIIMEHT TOJEe3HOro JIEHCTBUS TEIJIOBOTO JIBUTATENs; MpH
ONMCaHNUH MIPaBUIIBHO TPaKTOBAaTh buznueckuit CMBICH
UCIOJIb3YEMBIX BEJIUYMH, MX OOO3HAUEHUS M EAMHHUIBI, HaXOAWUTh
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU
BEJIMYMHAM

OnuceiBaTh HN3Y4YCHHBIC OJICKTPUYCCKHUC CBOMCTBa BeIIECTBA U




ANEKTPUYECKUE  SIBICHUS  (MPOILECCHI), HCIONB3ys (HU3HYECKHe
BEJIMYMHBI: JNEKTPUYECKU  3apsf, JJIEKTpUYECKOE  TIOJIE,
HaINpsHKEHHOCTh  MOJIs, TOTEHIMANl, PAa3sHOCTh IOTEHLUAIOB; TIpU
ONMCAHUU TPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOJIb3yEeMbIX
BEMYMH, WX OOO3HAYCHHsSI ¥ EJMHHUIIBI; YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEJIWYMHY C JAPYTUMHU
BEJIMYUHAMU

10.7

aHAM3UpPOBaTh (PU3MUYECKHE TMPOLECCHl M SBICHHS, HCHOIb3Ys
(u3nyecKkre 3aKOHBI ¥ MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHHS MEXaHUYECKON SHEpPruH,
3aKOH COXPaHEHUs MMITYJIbCa, IPUHLUI CYNEPIO3ULIUU CUJI, TPUHIUI
paBHONPaBUS WHEPLUUAIBHBIX CHUCTEM OTCYETa;  MOJICKYISAPHO-
KMHETHUYECKYIO TEOPHIO CTPOEHMs BELIECTBA, ra30BbI€ 3aKOHBI, CBA3b
CpeaHel KUHETUYECKOH SHEprHM TEIJIOBOTO JBMKEHUS MOJIEKYN C
aOCOJIIOTHON TeMIlepaTypo, MepBbIH 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXpaHEHHUs DJJIEKTPUUYECKOro 3apsiia, 3akoH Kyrnona; mpu 3ToM
pa3nuyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYeCcKOoe
BBIPAYKEHHUE U YCIIOBUS (TpaHMIIbl, 00JIaCTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC MPHUHIIMITBI JICHCTBUS MAIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuuyaTh yCIOBHS HUX 0€30IMacHOro
HCMOJIb30BAHMS B IOBCEAHEBHOM KU3HU

10.9

Brimoaaare SKCHCPUMCHTLI 110 UCCIICJOBAHUTIO (1)I/I3I/I‘~I€CKI/IX SIBJICHUU U
MIPOIIECCOB C UCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPCHUM; MPH
sToM (dopmynupoBaTh MpoOiemMy (3aady) W THUIOTE3Y Y4eOHOTO
IKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEIIOKEHHOTO
000pyI0BaHUs, POBOJAUTH OMBIT M (POPMYITUPOBATH BBHIBOIBI

10.10

10.11

10.12

OcymiecTBnATh TpsMbIE M KOCBEHHbIE H3MEPEHUs (PU3HMUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHMAaJbHBIA CHOCOO H3MEpPEHUs U
HCIIOIb30BaTh U3BECTHBIC METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHU3NYECKUMH BEIUYMHAMH C
WCIIOB30BAaHUEM TIPSIMBIX HW3MEPEHHM; TMPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATh pE3ylbTAaThl IOTYYCHHONH 3aBHUCHUMOCTH
(bU3UYECKUX BEJIMYMH B BUJIE TAaOIUIl U TPadUKOB, JIE7aTh BHIBOJIBI 11O
pe3yiabTaTaM UCCIEI0BAHMS

CoOnromate mpaBuwia  0€30MIaCHOrO  TpyJda TMpU  MPOBEIECHHUH
HCCIIEIOBAaHUM B  paMKax Yy4eOHOTro JKCIEpUMEHTa, Yy4eOHo-
UCCIIEI0BATENIbCKOW U MPOEKTHOW JAEATENIbHOCTH C HUCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYI0BaHUS

10.13

10.14

10.15

Pemiate pacu€rHple 3a/auu ¢ SIBHO 3aJlaHHOW (DU3UYECKON MOJIENBIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI M TPUHIIUIBI, HA OCHOBE aHaln3a
YCIOBHUSL  3a7laud  BBIOMpaTh  (PU3UYECKYI0O MOMCNb, BBIICIATH
¢u3nuecKkrue BeNMUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE IS €€ pEelICHHUs,
MPOBOJIUTH PACUETHI M OIEHHWBATh PEATHHOCTH MOJTYYEHHOTO 3HAYCHUS
(hu3MUECKOi BETUIMHBI

PemraTe KauyeCTBECHHEBIE 3aJ1a4u: BBICTpanBaTh JIOTHYECKH
HETIPOTHUBOPEUYUBYIO IEMOYKY PACCYKIEHUU C OMOPON Ha M3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU U (PH3UYECKHE SIBICHUS

Hcnonws3oBath Tpu  pemIeHWH  Y4eOHBIX 3aJad  COBPEMEHHBIC
MHPOPMAIIMOHHBIE TEXHOJOTUU JUISI TIOMCKA, CTPYKTYPHPOBAaHHS,




WHTEpOpETallMd M MPEICTaBICHUS y4eOHOM W Hay4HO-TIOMYJISIPHOMN
uHpOpMalUY, NOJYYEHHOW M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUECKU
aHAJIM3UPOBAThH MOTyIaeMyr0 HH(OpMAIHIO

10.16

[IpuBoAMTH TIpUMEpPHI BKJIAJa POCCUHCKUX U 3apYOEIKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE IPOLECCOB OKPYKAIOLIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIIOTUI

10.17

10.18

Hcnonb30BaTh TEOpeTHYECKUE 3HAHUS MO (PU3UKE B TIOBCETHEBHOM
YKU3HM 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHHH ¢ MpUOopaMu
U TEXHUYECKUMHU YyCTPOWCTBAMH, JJIsi COXPAHECHUS 3J0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEICHHUS B OKPYXKAFOIIEH cpejie

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM PAa3IMYHBIX COLUAIBHBIX POJIeH,
IJIAaHUPOBATh  pabOTy  TIPYyNIbl, PalUOHAIBHO  pacrpeneisTh
00S13aHHOCTH U IIJIAHUPOBAaTh JESATEIbHOCTh B HECTAHIAPTHBIX
CUTYyalUsIX, aJIeKBaTHO OIICHUBATh BKJAJ KaXXJOr0 U3 YYaCTHUKOB
TPYIIIBI B pellIEeHHEe paccMaTpUBaeMoOM mpoodIeMbl

11 KIIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpasoBanusi

111

11.2

11.3

JleMoHCTpHpOBaTh Ha TMpUMEpPax PoOJdb W MeCTo (HU3UKH B
(hopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUMH, B MPAKTUYECKON JEATEIbHOCTH
JOJIeH, IETTOCTHOCTh U €IMHCTBO (PU3UYECKOM KapTUHBI MUpa

Y4YuTBIBaTh TPaHMIIbI IPUMEHEHHUS U3YUEHHBIX (U3NYECKUX MOJETCH:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJAENb aTOMa, HYKIIOHHAs
MO/IeJIb AaTOMHOT'O Si/ipa MPH peleHNH (PU3NIECKHUX 3a1a4

Pacnio3HaBath ¢u3nueckue siBIEHUS (IIPOLECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJIEKTPOJAMHAMUKM W  KBaHTOBOM  (pu3mkwm:
JIEKTPUYECKasi MPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMO/IeHiCTBHE MarHuTOB,
JIEKTPOMArHuTHas HWHAYKIUS, JeicTBUE MArHUTHOTO TOJIA Ha
MPOBOJHUK C TOKOM MW JBIXKYIIMWCS 3apsl, JJIEKTPOMarHUTHBIE
KonebaHus MW BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, uHTepdepeHuus, audpakuus U
MOJISIpU3alLUsl CBETa, AMCIEpCUsi CBETa, (HOTORNIEKTpUUYECKUH 3¢ ekt
(boTtorpdexr), cBeToBOE MaBlIeHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HCKYCCTBEHHas
palMOaKTHBHOCTD

11.4

OnuceiBaTh M3Y4YCHHBIE CBOWCTBA  BeEMIECTBA  (DIEKTPUYECKHE,
MAaramMTHBIC, ONITHYCCKUEC, DJICKTPHUICCKYIO IMPOBOAMMOCTL Pa3JIMYHBIX
cpen) W DJIEKTPOMArHUTHbIE SABJIEHHS (MPOLECCHI), HUCMOIb3Ys
¢u3nueckre  BENUYMHBL:  JJEKTPUUECKUH  3aps], CHila  TOKa,
JJEKTPUUYECKOE  HANPSIKEHHE,  AJIEKTPUUYECKOE  CONMPOTUBIICHHUE,
pasHocTh moteHnmanoB, DJIC, pabota TOoka, WHAYKIHS MarHUTHOTO
nojs, cuwia Awmmepa, cwia JlopeHlia, WHIYKTUBHOCTh KATYIIKH,




SHEPIUsl JJIEKTPUYECKOrO M MArHUTHOTO IIOJIEW, IEpHUOJ U 4acToTa
KosiebaHUi B KosieOaTeIbHOM KOHTYpE, 3apsi/i U CHJla TOKa B IpolLecce
FapMOHHYECKUX AJIEKTPOMArHUTHBIX Kose0aHui, dokycHoe
paccTosiHUE U ONTUYECKas CHUJIAa JIMH3bI;, IIPU ONMCAHUU IIPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIHYMH, HX
0003HAUeHMUsT W EIUHMLbI, YKa3blBaTh (OPMYIbI, CBA3BIBAIOIINE
JTaHHYIO (PU3HUECKYIO BETMUUHY C JPYTUMH BeTHUYNHAMH

115

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(1)I/I?>I/ILICCKI/I€ BCIIMYUHEBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, AJIHMHA
BOJIHBI M YaCTOTa CBCTA, SHCPIrusd W HMIIYJIbC q)OTOHa, nepunon
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIBHO TPaKTOBATb (1)I/IBI/II-I€CKI/II\/JI CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
uX 0003HAYEeHHUA U CAWHUIIBI, YKa3bIBaTb (l)OpMy.]'IBI, CBA3bBIBAIOIIHUEC
JaHHYIO (bI/I3I/I‘-ICCKy10 BCIIMYMHY C APYIUMU BCIMYMHAMU, BBIYHUCIIATH
3HAYCHUC (1)H3quCKOﬁ BCIINYHHBI

AnanusupoBaTh (U3MYECKHE MPOLECCHl U SBJICHMS, HCHOJb3Ys
¢usznvyeckne 3aKOHBI M OpUHOUNBL  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATEIBHOTO Y IAPAJUIEIIBHOIO COEAVHEHHS ITPOBOJAHHKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
IIPSIMOJIMHENHOIO PacpOCTPAHEHUS CBETA, 3aKOHBI OTPAXXCHUS CBETA,
3aKOHBl  IIPEJIOMJIGHUS  CBETA, ypaBHEHHWE  OUHIUTEHHA  JUId
¢doroadexra, 3aKOH COXpaHEHUS DSHEPIHH, 3aKOH COXPAHEHUs
UMIIYJIbCA, 3aKOH COXPAaHEHMs DIJIEKTPUYECKOrO 3apsAja, 3aKOH
COXpaHEHUsT  MaccoBOro 4uciya, mnocryiaarsl bopa, 3akoH
PaIuMOAKTUBHOIO pacnajga; IMpH 3TOM  pa3IM4¥aTh  CIOBECHYIO
(OpMYyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpanubl, 00J1aCTH) IPUMEHUMOCTH

11.7

11.8

11.9

11.10

11.11

11.12

OHpeIleJ'ISITI) HaIlpaBJICHUEC BCKTOpa HWHAYKIHMKU MArHuTHOIO II0JIA
IIPpOBOAHHKA C TOKOM, CHJIbI AMnepa n CHJIbI HopeHL[a

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

BBINONHATE SKCIEPUMEHTBHI 110 UCCIIET0BAHUIO (PU3UUECKUX SIBICHUH U
MIPOIIECCOB C UCMOJIB30BAHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
3ToM (GOopMyIHpOBaTh NpodieMy (3a1ady) M THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEJIOKEHHOTO
000pyI0BaHUs, MPOBOAUTH OMNBIT U (POPMYTUPOBATH BHIBOIbI

OcymiecTBnATh TpsMblE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBIA CIOCOO U3MEPEHUS U
HCIIOIb30BATh U3BECTHBIEC METO/IbI OLIEHKH IOTPEIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HUCHOJIH30BAHUEM
NpSMBIX ~ M3MEPEHUH; TMPU OTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
(uKCcUpOBaTh PpPe3yabTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE TaOJIUIl U TpadUKOB, JIe1aTh BBIBOJBI 10 pe3ylibTaTaM
HCCIEN0BaHUs

CobmomaTeh mpaBuia Oe30MacHOro Tpyna HpH  POBEIECHUU
ucciaeoBaHUM B paMKax ydyeOHOro SKCHepuUMeHTa, ydeOHo-
HCCIIEIOBATENbCKON M MPOEKTHOM JEeSATENIbHOCTH C MCIOJIb30BAHUEM
WU3MEPUTENIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYyI0BaHUS

11.13

Pemate pacu€rHple 3aJlaud C SIBHO 3aJIaHHOW (DM3UYECKON MOJIEIIBIO,




UCTOJB3ysl (PU3UUECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajM3a
YCIOBUSL  3aauyd  BBIOMpATh  (U3MUYCCKYIO MOJENb, BBIACIATH
¢busnyeckre BETUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ peIlICHUS,
MPOBOANUTH PACUETHI U OICHUBATh PEATLHOCTD MOJYYCHHOTO 3HAYCHUS
(hU3MUECKON BETUIMHBI

11.14

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpanBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYKICHHI C OMOpOil Ha M3y4EHHBIE
3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UYECKHE SIBICHUS

11.15

Hcnonp3oBaTh MNpH  pelICHMH YY4eOHBIX 3aJad  COBPEMEHHBIC
MHGOPMALIMOHHbIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEPOpPETAllMd M TPEJACTaBICHUS y4eOHOM W Hay4HO-IIOMYJISIPHON
uHbOpMalUY, NOJYYEHHOM W3 Pa3IWYHBIX HCTOYHHUKOB; KPUTHUECKU
aHAJM3UPOBATh MOJTyYaeMyr0 HH(OpMAIHIO

11.16

OOBSICHSITh TPUHIUIIBI JACHCTBHUSI MAIIUH, MPUOOPOB U TEXHUYECCKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS UX OE30MAaCHOT0 HCIIOJIb30BAaHUS B
HOBCEIHEBHOU KU3HU

11.17

11.18

[IpuBoaMTH TIpUMEpPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO
MUPa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

Hcnonp3oBaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TOBCEAHECBHOM
YKU3HM 11 o0ecrieueHuns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, JUISi COXPAHCHHUS 310POBbS U
COOJIIO/ICHHSI HOPM 3KOJIOTHYECKOTO TIOBEACHHUS B OKPYXKAOIIEH cperie

11.19

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIaHUpOBaTh ~ paboOTy  IpYIIbl,  pPalUOHAIBHO  PACHpENeNATh
0053aHHOCTM M  IUIAHUPOBATh JIEATEIbHOCTh B  HECTaHIAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHUBATb BKJIAJ KaXIO0r0 U3 Y4YaCTHUKOB
TPYIIIBI B PELIEHUE paccMaTpUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
pasaena

Kon
MPOBEPSAEMOro IIpoBepsieMble 3JIeMEHTHI COIEPKAHUSA
3JIEeMEeHTAa

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHN A

®usuka — Hayka o npuponae. Hayunble MeToabl MMO3HAHUSA
11 OKpykarwlero mupa. Ponp skcnepuMmeHTa U TEOpHH B
MPOLIECCE MO3HAHUS TPUPOJIBI. DKCIEPUMEHT B (PU3HKE

MogenupoBanue (U3NYECKUX SBICHUH M MPOIECCOB.
Hayunple rumnorespl. ®dusnueckue 3aKOHbl U TEOPHH.
['panu1ibl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHIMI
cooTrBeTcTBUSA. Poibp M Mecto ¢usuku B (popMupoBaHUU
COBPEMEHHOM HAy4yHOM KAPTHUHBI MUpa, B IPAKTUYECKOU
JESATEIIBHOCTH JIIO e

MEXAHHWKA
KMHEMATHUKA

MexaHanu4deckoe JABHKXCHUC. OTHOCUTEIIFHOCTD
MECXAaHHUYCCKOI'O ABMXKCHMA. Cucrema orcuéra. TpaeKTOpI/IH

1.2

2.11

[Tepemerienue, ckopocTh (CpelHssi CKOPOCTb, MIHOBEHHAsI
CKOPOCTb) U YCKOPEHHE MaTepHaIbHOM TOYKH, HX
IIPOEKIIMA Ha OCH cucTeMbl KoopauHaT. ClioxeHue
IIEPEMELICHUH U CIIOKEHUE CKOPOCTEN

2.12

2.1

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE  IIPSIMOJIMHEMHOE
nBwkeHue. ['paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUS, TyTH U NMEPEMEIIECHNs MAaTEPUAIIBHOW TOYKH OT
BpEMEHU

2.1.3

214 CBoOonHoe majeHune. Y ckopeHrue cBOOOHOTO MaieHus

KpuBonuueiiHoe nBukeHHe. PaBHOMEpHOE JBH)KEHHE
MaTepUaIbHOW TOUKH IO OKPYKHOCTU. YTJIOBasi CKOPOCTb,
JUHEeHHas CKOpPOCTb. Ilepuon " 4acToTa.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

2.15

TexHuueckue YCTpOﬁCTBaZ CIIMAOMCETD, JABHKCHUC
CHapsAaA0B, HECIIHBIC U PCMCHHBLIC IIEPCaAaAYN

2.16

[IpakTnueckue  paborel.  M3mepeHue  MrHOBEHHOM
ckopocTH. MccnenoBaHne COOTHOLIEHUS MEXAY IyTAMH,
MPOHJCHHBIMU TEJIOM 3a I[OCJIEN0BaTeNbHbIE paBHbBIE

2.1.7 IIPOMEXYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM JABM)KEHUU C
HAaYaJIbHOM  CKOPOCTBIO, paBHOM Hymr0. M3ydeHue
JBIKEHMS IIApUKa B BA3KOM JKUIKOCTH. M3ydeHue
JBUKEHUS TeJia, OPOIIIEHHOT'O TOPU30HTAIBHO

JNHAMUKA

2.2

[Tpuniun otHocutenbHOCTH ['amuiies. IlepBblii  3aKOH

2.2.1 N
Herotona. HepimanbHble CUCTEMBI OTCUETA

2.2.2 Macca tena. Cuna. [IpuHnun cyneprno3uuuy cuil
2.2.3 Bropoit 3akon HploToHa i1 MarepualbHOM TOYKH B




2.24

uHepuuanbHoit cucreme otcuéra (MCO). Tperuir 3akoH
HrploToHa /17151 MaTepualibHbIX TOUEK

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

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHHUs CKOJIbXEHUS U
cuna TpeHus 1okos. Kospdunment tpenus. Cuna
COIIPOTHUBIICHUS TIPH IBUKEHUH TeJa B KHUJIKOCTH WU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynarensHoe M BpaliaTteIbHOE JBHKEHUE aOCOITIOTHO
TBEPJIOTO TENA

MOMEHT CUJIbl OTHOCUTENIBHO OCH BpaieHus. [lineuo cubl.
VYcnoBus paBHoBecus TBEporo tenaa B MCO

TexHuueckne YCTpOﬁCTBaZ INOAUINITHHUKH, JBUXKXCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTuyeckue paboThl. M3ydeHue nBMXKEHHS Opycka IO
HAKJIOHHOHN IIJIOCKOCTH IOJ JNEHCTBUEM HECKOJIBKUX CHIL
HccnenoBanue 3aBUCUMOCTH cun YOPYTOCTH,
BO3HHUKAIOIIUX B J1eOPMHUPYEMON MPYKUHE U PE3MHOBOM
oOpasue, oT BequuyuHbl WX Aegopmanuu. MccnenoBanue
YCIIOBUM DPaBHOBECUs TBEPAOrO Tela, HMMEIOLIEr0 OCh
BpallleHus

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

2.3.2

2.3.3
2.34

2.3.5

NMiynsC MarepuaabHOM TOYKHM, CHCTEMBlI MaTE€pUaIbHBIX
TOYeK. IMITyJIbC CHIIBI U U3MEHEHHUE UMITYJIbCa TEJIA

3akoH coxpaHeHuss wumnyiasca B MCO. PeakTuBHOE
JIBUKCHHE

Pabora cuiiet
MOoOIIHOCTD CHJIBI

Kunernyeckas sHeprus mMaTepuanbHOW TOYKU. Teopema o
KMHETUYECKON SHEPruu

53 2.36

ITorenumanbHas sHeprus. [loTeHIManbHas SHEPIUs ynpyro
nepopMupoBaHHOW MpYXuHBL. [loTeHIManbHass SHEpPrus
Tesa BOJIM3M TOBEPXHOCTH 3eMIIH

2.3.7

2.3.8

[ToTeHunanbHbIE U HEMOTEHIMAIbHBIE CUIIBL. CBsI3b pabOTHI
HENOTEHUUAIbHBIX CHWJI C HW3MEHEHHEM MEXaHUYECKOU
SHEPrUM CHUCTEMBI Tell. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPrUu

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

31 3.11

TexHu4eckne yCTpOMCTBA: JBHKEHHE PaKeT, BOJOMET,
KOIep, NPY>KUHHBIN TUCTOJIET

[Tpaktuyeckue paboThl. M3yueHue CBA3M CKOPOCTEH Tell
npu HeynpyroM yzaape. MccienoBanue cBs3u pabOThI CHIIbI
C U3MEHEHUEM MEXAHUYECKON PHEPTUH Teja

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH

OCHOBHBIE  TIOJIO)KCHHSI ~ MOJICKYJIIPHO-KMHETHYECKOM
teopun. bpoyHoBckoe nBmxkenue. Huddysus. Xapaktep




3.2

3.3

IBIDKEHUS U B3aUMOJECHCTBHUA YaCcTHUI] BEIIECTBA

3.1.2

3.13

Mopenu cTpoeHUsl ra3oB, KXKUIAKOCTEH MU TBEPIABIX TEI H
00BSICHEHHE CBOICTB BEIIECTBA HA OCHOBE 3TUX MOl

Macca wmosekyn. KomnuuectBo BemiectBa. IloctosiHHas
ABoraapo

3.1.4

3.15

TermoBoe paBHOBecue. Temmeparypa U €€ HU3MEpPEHHUE.
[IIxana remnepatyp Llenbcus

MOI[CJ'II) nacajbHOro rasa. OcHOBHOE YpaBHCHUC
MOHGKy.HSIpHO-KHHCTH‘-ICCKOfI TCOpHUHN UACAIILHOTO Ir'a3a

3.1.6

3.1.7

3.1.8

3.1.9

3.1.10

AOcomoTHass ~ TeMIieparypa  Kak  Mepa  CpeaHei
KHMHETUYECKOW YHEPTUU TEIUIOBOTO JIBHXKEHHS YacTHI] rasa.
[IIxana remnepatyp KenbpBuna

YpaBuenue Knanelipona — Menaeneepa. 3akoH JlaibToHa

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

TexHUYECKHE YCTPONCTBA: TEPMOMETP, OapoMeTp

[Tpaktuyeckue pabotbl. M3mepeHue Macchl BoO3AyXa B
KJIaCCHOM KoMmHate. MccimenoBaHue 3aBUCHMOCTH MEXIY
napaMeTpamMM COCTOSIHMSL Pa3peKEeHHOro ra3a

OCHOBbI TEPMOJIMHAMUMKN

321

3.2.2

TepmonnHamuueckass cucTteMa. BHYTpeHHSs DHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U CIIOCOObI €€ U3MEHEHHUS

KomanyecTBO TEILUIOTHI H pa60Ta. BHYTpeHHSISI OHCPIusa
OJHOATOMHOI'O HACAJIbHOI'O ra3a

3.23

3.24

3.25

Buael Temnonepenadu: TEIIONPOBOIHOCTb, KOHBEKIIHS,
n3nyyeHue. TennoéMKoCTh Tena. Y ienbHas TeII0EMKOCTD
BCILIECTBA. Pacuér KOJIMYECTBAa TEIIOTHI npu
Temionepeaye

IlepBblii 3ak0H TepMmoauHamuku. [IpumeHeHHe nepBoOro
3aKOHa TEpPMOJAMHAMUKHM K u3ompoueccaMm. ['paduueckas
MHTepHpeTanus paboThl ra3a

TeroBeie MamuHbl. [IpUHIKNBI  TEHCTBUS TEMIOBBIX
MmammH. [IpeoOpa3oBaHusl YHEPTHH B TEIUIOBBIX MaIlTUHAX.
Koaddunment mnonesHoro geiictBus (manee — KIIMI)
temioBoi mamuHebl. [{ukn Kapuo u ero KIT/]

3.2.6

3.2.7

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

TexHuueckue  yCTpPOWCTBA:  JBHUIaTellb  BHYTPEHHEIO
Cropanusi, OBITOBOW XOJOIUIbHUK, KOHJIUIIHOHED

3.2.8

[IpakTrnueckue paboTHI. N3smepenue YAEIBHOU
TEIJIOEMKOCTH

ATPET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

33.1

[TapooOpazoBanre u KoHAeHcaIus. VcrnapeHue u KUIeHue.
VnaenbHas  TerioTa  mapooOpazoBaHUS.  3aBUCHMOCTH
TEMIIEPATypbl KUTIEHUS OT JaBJICHUS




AOcomoTHAT ¥ OTHOCUTEIIbHAS BJIAXKHOCTH BO3yXa.

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
riaBienus. CyOonumariust
3.35 YpaBHeHUE TEIIOBOrO OajaHca
TexHu4yeckue yCTPOWCTBA: TUIPOMETP M IICUXPOMETP,
336 KaJIOpUMETpP, TEXHOJIOTMHU TOJIyY€HUS  COBPEMEHHBIX
MaTepuajoB, B TOM 4YHCIE€ HAaHOMATEpUAIOB, U
HAHOTEXHOJIOTUHU
3.3.7 [TpakTuyeckue paboTel. M3mepeHne BIa)kHOCTH BO3/1yXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OneKkTpu3anusi Tel. OJeKTpudueckuit 3apsin. JlBa Buaa
AIIEKTPUYUECKHX 3apsI0B
4.1.2 [TpoBOTHUKH, TUAJISKTPUKH U MOJTYIIPOBOHUKH
4.1.3 3aKOH COXpaHEHUs FIEKTPUUECKOTr0 3apsiaa
4.1.4 B3aumopeiictBue 3apsaoB. 3akod Kymona
OnexTpudeckoe moisie. Hanpsok€HHOCTh  ANEKTPHYECKOTO
4.1.5 nons. [lpuniun cynepmnos3unmu. JIuHUM HanpsbKEHHOCTH
AIIEKTPHYECKOTO TIOTIS
4116 PabGora cun nanekrpocrarmyeckoro mons. IloreHuuman.
41 Pa3HocTh moTEHIIMANIOB
417 [TpoBoIHUKH U JIUOJIEKTPUKHM B IOCTOSIHHOM
AIIEKTPHUYECKOM TI0JIe. J{MaIeKTprudecKkast MpOHUIIAeMOCTh
ONEeKTPOEMKOCTb. Kongencarop. OneKTpOEMKOCTh
4.1.8 IJIOCKOTO  KOHJEHcaTopa. DHeprusi  3apsHKEHHOTO
KOHJIeHCaTopa
TexHuueckue yCTpOMCTBa: 3JIEKTPOCKON, SIEKTPOMETD,
419 AIIEKTPOCTATUYECKAS 3alIuTa, 3a3eMJICHHE
AJIEKTPONPUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHHBIN
IPUHTEP
4110 [IpakTnueckue pabotbl. M3MepeHue 3IIEKTPOEMKOCTU
KOHJIeHcaTopa
IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEOAX
421 VYCIIoBUSL CYIIECTBOBAHHS TOCTOSIHHOTO 3JIEKTPUYECKOTO
toka. Ucroununku Toka. Cuina Toka. [TocTossHHBIN TOK
42 4.2.2 Hanpspxenue. 3akon Oma 1 ydacTka Lienu
' 423 DJIEKTPUYECKOE CONIPOTHUBJIICHHE. VY nenbHOE
COIIPOTHUBIICHUE BEIECTBA
424 [TocnenoBarenbHoOe, napajenbHoe, CMEIIaHHOe
COCJIMHEHUE MPOBOTHUKOB
4.2.5 Pabora anekrpuyeckoro Toka. 3akoH Jxoynst — JleHua




4.2.6

MOH_[HOCTB QJICKTPHUYCCKOI'O TOKA

4.2.7

anekTponaBkymias cuina (nanee — DJC) u BHyTpeHHee
CONPOTUBIICHHE UCTOYHMKA TOKa. 3akOH OMa JJ1sl MOJIHOU
(3aMKHYTOM) 351ekTpuueckoit nenu. Koporkoe 3aMbikanue

4.2.8

DJEeKTpOHHAs  MPOBOAMMOCTH  TBEPABIX  METAJIOB.
3aBUCHMOCTb COIIPOTHUBJICHUSI METAIJIOB OT TEMIIEPATypH.
CBepx1npoBOAUMOCTb

11 KJIACC

4.2.9

4.2.10

4211

4.2.12

4.2.13

4.2.14

OnexkTpuueckuil Tok B Bakyyme. CBONCTBA 3JEKTPOHHBIX
Iy4YKOB

[TomynpoBOIHUKHY. CoOcTBeHHas u npUMecHas
IIPOBOAMMOCTh  IOJIYIPOBOJHUKOB.  CBoiictBa  p-n
nepexoza. IloaynpoBogHHKOBbIE TPHOOPEI

DNEKTPUUECKUN TOK B 3JIEKTPOJIUTAX. DIEKTPOIUTUYECKAS
Jucconuanus. JIeKTPOIn3

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

TexHuueckue  ycTpoOMCTBa:  amMIepMeTp,  BOJBTMETD,
peocTaT, HCTOYHUKHM TOKa, DJIEKTpPOHArpeBaTebHbIC
npuOOpbI, 3IEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHBI JHON, TEPMHUCTOPHI U
(boTOPE3UCTOPHI, NOTYIPOBOJHUKOBBINM U0/, TaTbBAaHUKA

[TpakTuueckue paboTHL. Wzyuenue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

Usmepenne DJIC ucTOYHMKA TOKAa M €ro BHYTPEHHETO
conpotusiieHus. Habmonenue anexTpoiamnsa

Kox Kon

pa3aelia

4

NpoBepsIeMOro
JJIeMEeHTa

HpOBepﬂeMme 3JIEMEHTBI COACPKAHUA

SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

43.1

IlocTtostHHBIE MarHuThl. B3amMoaelcTBHE MNOCTOSHHBIX
MAar"duToB

4.3

4.3.2

4.3.3

4.3.4
4.3.5

MarautHoe mone. BekTop MAarHUTHOM — MHAYKIWH.
[IpuHuun cynepno3unuu. JIMHUM MarHUTHOM WHIYKIUU.
KapTtrHa nuHMII MarHUTHOM WHAYKIMH IOJIS TOCTOSTHHBIX
MarHuToB

MaruuTtHOe moje NpOBOJHMKA ¢ TOKOM. KapThHa nwHUiA
MoJsl JUIMHHOTO MPSIMOTO TIPOBOJAHUKA U 3aMKHYTOI'O
KOJIBIIEBOTO TMPOBOJIHMKA, KATYIIKH C TOKOM. OTmBIT
Opcrena. BzanmoelicTBre NpoOBOAHUKOB ¢ TOKOM

Cuiia Amnepa, €€ MOJlyJib M HallpaBJICHHUE

Cuna JlopeHua, e€ Moayip W HampaBieHue. [[BukeHue




3apsDKEHHOW YacTUIBl B OJHOPOAHOM MArHUTHOM IIOJIE.
Pa6ota cwiel Jlopenia

4.3.6 SIBreHre AMEKTPOMArHUTHON UHIYKITUU
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHTYKIIUH
438 OJIC uHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHIAYKIIUU
Qapanes
BuxpeBoe »snexrpuueckoe mone. IAC wuHAYKIMH B
4.3.9 MIPOBOJIHUKE, JBIOKYIIEMCS MTOCTYMATEIbHO B OJJHOPOJTHOM
MAarHUTHOM I10JI€
4.3.10 [TpaBumo Jlenma
4311 NHAyKTUBHOCTb. SIBnenue CaMOWHIYKIIUH. OJIC
CaMOMHTyKITUU
4.3.12 OHeprusi MarHUTHOI'O NOJIs1 KaTYILIKHU C TOKOM
4.3.13 DNIEKTPOMArHUTHOE T0JIe
Texuuueckue yCTpOCTBA: [TOCTOSIHHBIE MarHMTEI,
4.3.14 AJIEKTPOMArHUTHI, AJIEKTPOBUTATEITb, YCKOPUTEIH
AIIEMEHTAPHBIX YACTHII, MHIYKIIMOHHAS [1€Yh
[TpakTnueckue pabotbl. M3ydyeHWe MarHuTHOro MOJs
4315 KaTylmKu ¢ TOKoM. MccrnenoBanue nelcTBUS MOCTOSIHHOTO

MarHura Ha paMKy ¢ TOKoM. HccinenoBanue sBiIEHUSA
AJEKTPOMATHUTHON MHIYKLIMU

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

Konebarenpnass  cucrema.  CBOOOAHBIE  KOJEOAHMS.

51.1 ["apmonnueckue konebanus. [lepuon, yacrora, amruuryna
U (aza xoseOaHmit

512 IIpyxvHHBIN MagsTHUK. MaTeMaTU4eCKUN MasTHUK

513 VYpaBHeHHe TrapMOHUYECKHX KosieOanuii. Kunemaruaeckoe
U IMHAMHMYECKOE OIMCaHHUe KOJIeOaTeIbHOI O IBUKEHUS
[IpeBpamieHre >HEPTUU MPH TAPMOHUYECKUX KOJICOAHUSX.

5.14 CBsi3p  aMIIMTYZbl KOJEOAHMM MCXOAHOM BEIMYMHBI C
aMIUTUTYIaMHU KOJIeOaHUH €€ CKOPOCTH B YCKOPEHUS
KonebatenbHbiil KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE

51 515 KosiebaHus B HUJEATbHOM  KOJeOaTeIbHOM  KOHTYpE.

AHJIOTHSI MEXKITY MEXaHWYECKHUMHU M AJIEKTPOMArHUTHBIMH
kosebanusamMu. @opmyna TomcoHa

516 3aKOH COXpPaHEHMsI HEPruH B UAEATBHOM KOJIeOaTeIbHOM
KOHTYpE
BeiHyXIeHHBIE MexaHudeckue KojeOaHus. Pe3oHaHC.

5.1.7 Pe3zonancHas kpuBas. BeIHY)XIEHHbIE >JIEKTPOMarHUTHbIE
Kosie0aHusl.

5138 [TepemenHbI1 TOK. CHHYCOHIaIbHBIN IEPEMEHHBIN TOK.

51.9 MczmHOCTL NEPEMEHHOTO  TOKa.  AMIUIMTYJHOE |
JIeMCTBYIOIIEEe 3HAUCHHUE CHITBI TOKA U HANPSHKSHUS

5110 Tpancdopmarop. [IpousBoacTBo, nepenaya u moTpedieHne

BHCKTqueCKOﬁ OHCPIuu. DKOJIOTUYECKHE PHUCKH IIpH




5.1.11

IIPOU3BOJCTBE  3JeKTpuyeckod  sHepruu.  KymbpTypa
UCIIOJIb30BaHUS 3JIEKTPOIHEPIHH B TOBCEHEBHOM KU3HU

TexHuveckue ycTpoicTBa: cercMorpad, >SIEKTPUUSCKHMA
3BOHOK, JIMHUU JIEKTpoOIIepeaay

5.1.12

[Tpaktuyeckue paboTel. MccnemoBaHwe 3aBUCHMOCTH
HepuoJia MaJiblX KoseOaHui rpy3a Ha HUTU OT JJIMHBI HUTH
U Macchl rpysa. MccienoBanue nepeMeHHOro TOKa B LU
U3  IOCIENOBaTENbHO  COCOUHEHHBIX  KOHICHCATOPA,
KaTYLIKH U pe3ucTopa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHBI

MexaHnudyeckue  BOJIHBI,  YCJOBHUSL  PacHpOCTpaHEHUS.

5.2.1 ITepuon. CKopoCTh paclnpoCTpaHCHHs] W JJIMHA BOJIHBIL.
[ToniepevHbIe 1 MPOJIOJILHBIC BOJTHBI
5.2.2 WnTtepdepenius u nudpakuns MEXaHUYECKUX BOITH
523 3Byk. Ckopocth 3Byka. ['pomkocTh 3Byka. BeicoTa ToHa.
TemOp 3ByKa
ONEKTPOMarHUTHBIE  BOJIHBIL.  YCIIOBUSL  H3IIy4eHUS
5.24 DIIEKTPOMArHUTHBIX ~ BOJMH.  B3aumHas  opueHTanus
BeKTOpOB E, B 1 v B 351eKTpOMaruuTHOI BOJIHE B BaKyyMe
5.2 CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHUE,
5.2.5 npesIoMJIeHUE, TTOoNsIpu3aIus, Tudpakius, nHTephepeHITUI.
CKOpOCTB 3JIEKTPOMArHUTHBIX BOJIH
526 [MTxana 3JIEKTPOMATHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
597 [TpuHIMITBI PaMOCBS3M W TEJICBUACHUSA. Paanornokanus.
o DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOMIEH Cpeibl
TexHUYECKHE YCTPOWCTBA: MY3bIKaJIbHbIE HHCTPYMEHTHI,
528 VIBTPa3BYKOBasi JUArHOCTHKA B TEXHUKE W MEIUITUHE,
o pamap, paguonpuéMHUK, TEIEeBH30p, aHTEHHa, TenedoH,
CBY-nieun
OIITHUKA
531 [IpsiMmonuHEITHOE pacnpOCTpaHEHUE CBETA B OJHOPOIHOM
cpene. Jlyu cBera
532 OtpaxeHue cBeta. 3aKOHbI OTpakeHUs cBeta. [locrpoeHne
M300pKEHHH B TUIOCKOM 3epKajie
533 [lpenomnenne  cBera.  3aKkOHBI ~ TPENOMJICHHS — CBETA.
AOGCOTIOTHBIN MMOKa3aTesb MPETOMIICHHUS
534 ITonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid yroyl MoJHOIO
5.3 BHYTPEHHETO OTPaKEHHUS
5.35 Hucnepcus ceera. ClnoxHbIi coctaB 6eroro cera. Lser
Cobwuparoliue W paccewBarolne JTHH3BL. TOHKas ITUH3A.
®doKyCHOE PacCTOSTHUE M ONTHYECKAs CHJIAa TOHKOW JIMH3BI.
5.3.6 [Toctpoenne  u3o0pakeHH B~ COOHMpalOIMX |
paccemBarOmMX JiMH3ax. DopMysna TOHKOH  JIMH3BIL.
YBenuuenue, 1aBacMoe JTMH301
5.3.7 [Tpenensl IPUMEHUMOCTH T€OMETPHUECKON ONTHKH
5.3.8 Untepdepeniuss  cBera.  KorepeHTHbIE  HMCTOYHUKH.




YcnoBus HaOMoOAEHUS MaKCUMyMOB W MHUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JABYX CHH(a3HbBIX
KOTE€PEHTHBIX UICTOUYHUKOB

Hudpakuus csera. JudpaknuoHHas pemérka. YcCloBHE

5.3.9 HaONIOZICHUSI TJIABHBIX MAaKCHMYMOB TMpU  TaJICHUU
MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKITMOHHYIO PEIIETKY
5.3.10 [Tonstpusanus cBeta
TexHUYeCKHE YCTpOMCTBAa: OYKH, Jyma, (oToarmapar,
5.3.11 MTPOCKITMOHHBIH ammapar, MHKPOCKOII,  TEJECKOII,
BOJIOKOHHASI ONTUKA, T paKIHOHHAs PEIIETKA, MOJSIPOHT
IIpakTrnueckue paboThI. N3mepenue [OKa3aresst
5.3.12 npenomieHus. MccnegoBaHue CBONCTB HM300pakKeHUN B

nuH3ax. Habmonenne aucnepcuu ceera

RJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/II_U:I IIPpUMCHUMOCTH KJ1aCCUYECKOM MCXaHHKH.
HOCTy.HaTBI TCOPHUU OTHOCHUTCIBHOCTHU: HWHBAPUAHTHOCTDH

6.1 MOJyNi  CKOPOCTH CBe€Ta B  BakKyyme, MPHUHLHI
OTHOCHUTEJIbHOCTH DUHINTEHHA
6 6.2 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3ameieHue
BPEMEHH U COKPAIIEHUE JITTHHBI
6.3 DHeprusi ¥ UMIYJIbC CBOOOHON YaCTHIIBI
6.4 CBsi3pb Macchl C DJHEpPrHe M MMITYJIBCOM CBOOOJHOU
YJaCTUIIBI. DHEPTHsl IIOKOsI CBOOOTHON YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKN
711 ®otonbl. Dopmyna [lnanka cBsizu 3HEpruu (HOTOHA C €ro
YaCTOTOU. DHEPrusi U UMNYJbC PoToHA
71.2 OtkpeiTie u uccienoBanue ¢ororpgexra. Onbitel AT
CronetoBa. 3akoHbl poTorpdexTa
7.1 713 VYpaBuenue OiHmTeiiHa 11 ¢dorodddexra. «KpacHas
rparuiay Gorodddexra
7.1.4 Hasnenue ceera. Onbitel [1.H. JIebenera
7.15 XUMHYECKOE JIEWCTBUE CBETA
716 TexHuueckue ycTpoiicTBa: (oTodnemMeHT, (OTOAATUHK,
coJIHeUHas OaTapesi, CBETOIUO/
CTPOEHUE ATOMA
Mopnens atoma Tomcona. OnbiTer Pezepdopna mo
721 UCCIIEIOBAHMIO CTpoeHUsI aToma. [1manerapHas Moaenb
aToma
[Toctynater bopa. M3nydenne u mormomnienrne GOTOHOB MpU
7.2 799 MepexoJie aromMa C OJHOrO0 YPOBHSI SHEPIMH Ha APYTOu.
o Buner cnexktpoB. CHeKTp ypOBHEW DSHEpPrHMM aroMma
BOZIOpOAA
BosnHoBble cBoiictBa wactun. Bomuer e bpoitis.
7.2.3 KopnyckynsspHO-BOITHOBOM yalnu3M. Judpakius

SJICKTPOHOB HA KpUCTAJLJIax




7.3

7.24

7.2.5

CHOHTaHHOE W BBIHYXKJIEHHOE H3Jy4deHHue. Y CTpPOICTBO U
MPUHLIKI PadOTHI Jia3epa

TexHuueckne  yCTpOMCTBA:  CHEKTPaJbHbIA  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
ONPENENIEHNI0  COCTaBa  PAJUOAKTUBHOIO  H3JIy4EHHUS.
CgoiictBa anb(da-, Oera-, TramMma-u3IydeHUs. BiusHue
PaJIMOAKTUBHOCTH Ha KUBBIE OpPraHU3MbI

7.3.3

OtkpeiTHE IPOTOHA U HeWTpoHa. HykioHHast Mozens sapa
['eiizenbepra — MBanenko. 3apsa sapa. MaccoBoe 4mcio
sapa. N3oTonsl

7.3.4

Anbga-pacnian. OJEKTPOHHBIH U IO3UTPOHHBIA OeTa-
pacran. ['amma-uznydeHue. 3aKOH — paJMOAKTHBHOIO
pacnaja

7.3.5
7.3.6

7.3.7

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. Jledekr
Macchl Apa

SAnepHble peakuuu. [lenenne u cuHTE3 s1ep

Snepusiii peaktop. Tepmosinepusiii cunte3. [Ipobnembl u
IIEPCIIEKTUBBl  SIIEPHOM  DHEPIeTUKHU.  DKOJIOTMYECKHE
ACIIEKTHI SIAEPHON dHEPTETUKHU

7.3.8

7.3.9

DOneMeHTapHble  YacCTHIIBL. OTKpbITHE  TIO3UTPOHA.
@dyHaaMeHTaIbHbIE B3aUMOJEHCTBUS

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

7.3.10

8.1

[TpakTueckue padoTsl. MccnenoBanue TpekoB yactuil (10
rOTOBBbIM (hoTOrpadusm)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nH0r0 HebOa. Co3Be3nus, sipKue 3BE3/bI, TIAHETHI,
UX BHIMMOE IBUKEHUE

8.2

8.3
8.4

8.5

8.6

Conneunas cucrema. IlmaneTsl 3eMHOM T'pYIIIIBI. IInaneTsI-
TUTaHTBl U WX CIYTHHUKH, KApPJIUKOBLIC ITIJIAHCTHI. Marislie
tena COTHEYHOH CHCTEMBI

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

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKH: Macca, CBETUMOCTD,
paaMyc, TeMieparypa, HWX B3auMOCBs3b. Jlmarpamma
«CTIEKTpaJIbHBIA KJIACC — CBETUMOCTBY». 3BE3/bI TJIABHOU
MOCJIENOBATEIEHOCTH. 3aBHCHMOCTh «MAacCa — CBETHMOCTDY
JUIA 3BE371 IIIaBHOM IOCIEA0BATEIILHOCTH
Buyrpennee CTpOEHUE 3BE31. CoBpeMeHHbIE
MIPEJICTABIICHHS O MPOUCXOXKICHUH | BoonK CoJTHIIA 1 3BE3.
DTallbl JKU3HU 3BE3]]




Mneunslii  Ilyte — Hama Tamaktuka. ChnupanbHas
cTpykrypa ['amakTuku, pacnpesnenenue 38€31, ra3a U IbUIH.

8.7 [Tonoxenue n neuxxenue Connna B [Nanaktuke. [Tnockas u
cepuueckas nmojacucteMsl ['anakTuku

8.8 Tunsl ranaktuk. Paguoramaktuku u KBazapbl. YEpHbIE
JIBIPHI B SIIpaxX raJlaKTUK
Bcenennas. Pacmupenue Bcenennoi. 3akon XaO06ma.

8.9 Pazberanne ramaktuk. Bospact m pamumyc Bcenennoi,
Teopus bosbiioro B3psiBa. Mogens «ropssueit BeesleHHOM.
PennkroBoe nznmyueHue

810 Macmrabnas cTpykrypa BcemenHoi. MeraranakTuka.

Hepeménnsie mpoOsieMbl aCTPOHOMHUH




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJId YYEHUKA

» Guzuka. 10 knacc. Mskumes I'. 4., byxosues b.b., Corckuii H.H.; non

penaxiueit [lapdentreBoit H.A. AkxumonepHoe o61miecTBo «3maTenscTBoO

«IIpocemenue»

» ®usuka. 11 knacc. Msakumes I'.4., byxoBueB b.b., Yapyrun B.M.; oz

penakiueit [TapdpentreBoit H.A. AxurionepHoe o61iecTBo «31arenbeTBo

((HpOCBCHICHI/Ie»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

NHdopmarimoHHO-METOANYECKOE MTUCHhMO 00 0COOCHHOCTSIX MPENojaBaHus
yaeOHoro npenmera «Pusuka» B 2025/2026 yaednom romy https://edsoo.ru/wp-
content/uploads/2025/08/fizika.pdf

MeTonnueckre peKOMEHIAIUN IO CO3aHHUIO KJIACCOB TEXHOJIOTHISCKOTO U
€CTECTBEHHO-HAYYHOr 0 IPO(HIIEH U KIACCOB C YIUIYOJICHHBIM U3YyYEHUEM
MaTeMaTUKH, GU3NKHA, XUMUH, OUOJIOTHH B 00I11e00pa30BaTEIbHBIX
OpraHU3aIMsgIX ¢ UCIOIb30BaHUEeM HH(GPACTPYKTYPHI, CO3IaHHOM B paMKax
HallMOHAJIBHOTO TpoekTa «O0pazoBanue» (KBanropuymsl, IT-kyosl, Touku
pocta u z1p.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov tehnol i _en profile] 2025.pdf

Metonnueckue pekomenganuu. Oprannzanus B3anmoaenctaud “Ilkona — By3
— npeanpusarue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr _sh v p 2025.pdf

MeTtoandecKkre peKOMEHIAINH 110 M3YIeHUI0 TeMbI «[10CTOSTHHBIH
SIIEKTPUIECKHUI TOK» B IIKOJIBLHOM Kypce dhusuku (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_fizika p e_t.pdf

Y4yebHO-MeToAMueCKOe 00ecieueHHEe MPOLIECCOB MPENOAaBaHUs XUMUH,
Oounonoruu, GU3NKM HA YPOBHSAX OCHOBHOI'O OOILETO U CPEAHETO OOLIETO
O6p&30BaHI/I$I C BKIIFOYCHUEM JOIIOJIHUTCIbHOTO MHXXCHCPHOI'O KOMIIOHCHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

KontekctHble 3a1aun. 3aganus Kk yueOHoMy Kypcy «Duszukay» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika 2024.pdf

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika
BUBJIMOTEKA IOK https://monypoku.pd/
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