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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHUM K pe3ylbTaTaM OCBOECHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®@u3uka» B 0oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  ®Denepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HaNpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIHOCTHOTO noaxoaa. [Iporpamma mo ¢usuke cooTBeTCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3yibTataM OOYYeHHs, a TAaKK€ YUYMTHIBAET HEOOXOAMMOCTb peaIM3allMUd MEXIIPEIMETHBIX
CBsi3eH (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UTAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PM3MKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IpeIMETHBIE PE3YIbTAThI IO rojlaM O0yUYEHUs;

e cosiepkaHue yuyeOHoro nmpeamera «Pu3uka» mo rogam o0ydeHHs..

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPO/IBI, BBICTYIIAs B KAU€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHMH 00 OKpY)KarolleM MHpeE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XuMmHel, ouonorue, ¢usmdeckoi reorpadueir u acrponomueil. Mcnonp3oBaHue U aKkTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
NPUMEHATHh HAyYHbBII METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEIOBAHHM.

B ocHOBY Kkypca (hu3ukH 17151 yPOBHS cpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuan Kypca (pU3HKH 00beTUHEH BOKPYT
¢busznueckux Teopuil. Begymmm B Kypce sBIseTcss (OpPMHUpOBAHUE MPEICTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHImana GU3NIECKOil HayKH, OCMBICIIEHUE CBS3M Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U SKOJIOTMYECKUMHU IIpoOIeMaMHu.

Hoes npuknaonoi nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HaKOMCTBO € IHIHPOKUM
KPYTrOM TEXHUYECKHX M TEXHOJOTUYECKUX PUIIOKEHUIN U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKXKe 00CyXIeHUs NMpoOsIeM pallMOHAIBHOTO IPUPOIOIIONIBE30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABISIOTCS  (pu3uueckue Teopuu ((popMHpOBaHHWE NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢u3nyeckoil TeopuM, poau (YHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexe BCEro 3a CuéT
OpraHu3alK 3KCIEPUMEHTAILHONW JesATeabHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHHUYECKUX NPAaKTUYEeCKUX paldoT. BrlaeneHue B ykazaHHOM IepeyHe J1abopaToOpHBIX pador,
IOPOBOJUMBIX JJIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYacTHHUKaMHM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTomMm
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAaHOBKY ONBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIINE NPUMEHATh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KayecTBEHHBIX 3ajjad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUsS Ha OOBSICHEHHE TMPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaloIIe XKu3HH, TpeOyromue BbiOOpa (Qu3nueckod MOAENW HJisi CUTyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o0pa3oBaHUsl JIOJKEH M3y4yaThCsl B YCIOBHSX MPEIMETHOrO KaOMHeTa (DU3MKU WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHMX TPAKTHYECKHX paboT H JIEMOHCTPAIMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M O0ECHEeYMBAET MOCTAHOBKY IEPEUMCIEHHBIX B IPOrpamMMe I10
¢bu3MKe KIIOYEBBIX JIEMOHCTpAIMil s HMCCIEIOBAHUS M3y4aeMbIX SBJICHMH M IPOILIECCOB,
IMITUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTcsi B pacdy€ére OAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcsi. Temarnueckue KOMIUIEKTHI J1aOOpPaTOPHOro OOOpYIOBaHUS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU IIETISIMHU U3Y4YEHUS (PU3UKU B 001IEM 00pa30BAHUY SIBISIOTCA:

e hopMupoBaHHE HHTEpeca M CTPEMJICHHs OOYyYalOMIMXCS K HAyYHOMY HW3YUEHHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
®pa3BUTHE TPEACTABICHUH O HAyyHOM METOJA€ TO3HaHUS U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



¢ hopMupOBaHHE HAYYHOI'O MHUPOBO33PEHHUSI KAaK pe3yJbTaTa U3Y4YE€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

¢ popmupoBaHUE YyMEHUN OOBACHATDH SIBICHUS C UCIIOJIB30BAHUEM (PU3NYECKUX 3HAHUM U
HAYYHBIX JI0Ka3aTeIbCTB;

¢ popmupoBaHUE TPEICTABICHUNA O PONU (DU3MKHU ISl Pa3BUTHS APYTUX ECTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce

U3ydeHus Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

® IPHOOPETEHNE CUCTEMbI 3HAHUN 00 O0mUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

e popMHupoBaHHME yMEHUU TMPUMEHSATH TEOPETHYECKHE 3HAHUS [UIA OOBSICHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CITIOCOOOB PEIICHUS Pa3IMYHbIX 33/1a4 C SBHO 3aJJaHHON (PU3MUECKON MOJIENbIO,
3a1ad, IOPa3yMEBAIONIMX CaMOCTOATENbHOE CO3/aHue (U3MYECKOH MOJENH,
aJICKBaTHOW YCJIOBHUSAM 3a]1a4U;

® TOHUMaHNe (U3UYECKUX OCHOB W NPUHIUIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

® OBJIAZICHUE METOAAMU CaMOCTOSATEIBHOTO TUIAHUPOBAHUS W TPOBEACHUS (DU3MUECKHX
HKCIEPUMEHTOB,  aHalu3a M  UHTEepOpeTandd  HH(pOpManuu,  OmpeaesIeHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

® CO3/1aHUE YCJIOBUHM Ui pa3BUTUS YMEHUH NPOEKTHO-HCCIEI0BATENbCKON, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Jab0paTOPHBIX U MPAKTUYECKUX paboT
COCTaBJIEH C YUETOM MHIUBUAYAIBHBIX OCOOEHHOCTEH 00yJarOIINXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o mnpupoje. Hayunsie MeToabl MmoO3HaHUS OKpyXxarouiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPaKTUYECKON NEeATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe JaBukeHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOro JBHKeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHssi CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMelleHUl 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBIKEeHME. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEpUAIbHON TOUYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuneiinoe naBuxeHue. J[[BukeHHe MaTepUalbHOW TOYKM 1O OKPYKHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAas CKOpocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUJOMETp, JABUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, MILTIOCTPAIIAS KHHEMATHYECKUX XapaKTEPUCTHUK JBUKCHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpOmeHHOTo MO/ YTIJIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEEICHIS] MTHOBEHHOU CKOPOCTH.

WccnenoBanne  COOTHONICHHWS]  MEXKIYy  MYTSIMH,  TMPOWJACHHBIMH  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C

HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.
N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.
W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpunuun otHocutensHocTH ['anuites. Ilepsbiit 3akoH HeroToHa. HEpuManbHbIe CUCTEMBI
OTCUY€TA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepUaIbHON TOUKU. TpeTuit 3akoH HproTOHA J1711 MatepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. I[lepBast kocMuueckas CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna conpoTHUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTE CHIIEBI.

Kunernueckast sHeprus marepuaibHOM TOukd. Teopema 00 M3MEHEHMM KUHETHYECKOH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHIMAIbHbIE CHIIbL. CBs3b pabOThl HEMOTEHIHUAIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[Tepexox mMoTeHIIMATLHON SHEPTUM B KHHETHUECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 00OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEI M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl Mosekysl. KonudecTBo Bewiecrtsa.
[locTostnHas ABoraspo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEcCoB: U30TepMa,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Monens onbita ITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mopaenb, HUTIOCTpUpYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

Ompenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHUN 00bEMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXIy IapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO ra3a.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsSs 3HEprus TEPMOJMHAMHYECKOW CHCTEMBI U
crocoOb! e€ m3MeHeHus. KonmndecTBo TemIoTsl U pabota. BHYTpeHHss SHEpTUsi 0THOATOMHOTO
UJIeaJIbHOTO Ta3a. Buasl Temionepenaydn: TEIIONPOBOIHOCTb, KOHBEKLUS, U3JyYCHHUE. Y ACIbHAs
TEMJIOEMKOCTh BelecTBa. Koam4ecTBO TEIUIOTHI MPHU TEIIONepeaaye.

[TonsitTue o0 anumabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHeHue
MIEPBOT0 3aKOHA TEPMOAMHAMHUKHY K H30mpoiieccaM. [ padudeckast uHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTs MpoieccoB B MpUpoIe.

Tennossie MamuHbl. [I[pUHIMNIBL IEHCTBUS TETIOBRIX MauH. [IpeoOpa3zoBanus sHEPTHH B
TeIIOBBIX MammmHax. KoaddunueHT monesnoro nerctBus TerioBor MamuHbl. [{ukn Kapuo u
ero Ko3((UIMEHT MOJIE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTpPOWCTBA W NPAKTHUYECKOE IPUMEHEHHE: JIBUTaTElb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH H3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXxa. HachlmenHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEpPATypbl KUIICHUS OT AaBJICHUS.

Teépnoe Teno. Kpucramnmueckue u amopdHbIe Tesna. AHU30TPOIHUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHUMEHEHHE: THUTPOMETP WM IICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU  IIOJIYUCHUS COBPEMCHHBIX MaTepUaioB, B TOM  YHCJC
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3TyXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexmpocmamuka

OnekTpuzanusi Tell. OJEKTpUYecKud 3apsan. JIBa Buaa dSIEKTpUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYIPOBOJIHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. Touednslid  3neKTpuyecKHil — 3apsf.
Onektpuueckoe mone. Hanpsok€HHocTh a3nexTpuueckoro mossd. [IpuHIun cyneprno3unuu
ANEKTPUUECKUX noJied. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocrarmueckoro monis. [lorennuman. Pa3HOCTP  HOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J(uaaexTpuueckas MpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPOIPHUOOPOB, KOHAEHCATOpP, KOMUPOBATIHHBIN
anmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

IIpOoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUA MEXAY HUMH U JUAIEKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwlit 3nekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yieKTprueckoil enu. KopoTkoe 3amMbikaHue.

DNeKTpOHHask IPOBOAMMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTb MOJIYIPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax JJIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUccoLranus. JNEeKTPOIIN3.

DneKkTpruueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHnueckue yCTpoiiCTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJIBTMETP,
peocTar, HCTOYHMKHM TOKAa, 3JEKTpOHarpeBaTelbHble MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBJIEHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHHS] LWIMHAPUYECKUX IPOBOJHHMKOB OT JUIMHBI, IUIOIIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Tpsimoe M3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOE 3aMblkaHUE TaJbBaHMUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3IEKTPOJIUTOB.

HckpoBoi pasps ¥ IPOBOAMMOCTb BO3AYyXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOTO COCIMHEHNS PE3UCTOPOB.

W3mepeHne  JIEKTPOABMKYLIEH CWJIBI HMCTOYHUKA TOKAa W €r0  BHYTPEHHEIO
CONPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJEpXKATENBbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MareMaTHKH, OMOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoc, TeII000MEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUMHUKH, HCIOJb30BAHMWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTAaTeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUHN TTOYUYEHHUSI COBPEMEHHBIX MaT€pPHAiOB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpoCTaTHYecKass  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, 3JEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocrosiHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarmuTHoe IIOJIE.
Bekrop maruuTHONM MHAYKUMU. [IpuHIMI Cylieprio3uuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAykuuu. KapTrHa TuHUI MarHUTHON MHAYKIIUYU OIS TOCTOSTHHBIX MarHuTOB.

MarnutHoe mojie mpoBOAHMKA ¢ TOKOM. KapTuHa NMHMA MHIYKIIMM MarHUTHOTO MOJIs
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHUE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBneHue anekTpoMarHuTHOM uHAYKIMHM. [IOTOK BeKTOpa MarHUTHOW WHIYKIUU.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Papajies.

BuxpeBoe ayekTpuueckoe IMoje. ONEKTPOJABMXKYIIas Cuia WHAYKIMU B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuno JleHnna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIUH. DJIEKTPOABUKYILAS CUJIa CAMOMHIYKIUH.



DHeprusi MarHUTHOTO TOJIsI KATYIIKHA C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKINOHHAs [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHOYKIMY MarHUTHOTO MOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHUsS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KOTEOAHUA

KonebarenbHass cucrema. CBoOOJHBIE MexaHMuYeckue KojebaHus. ['apmMoHMuYeckue
kosnebanus. Ilepuon, wactora, amrumtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE IapMOHMUYECKHUX KojeOanuil. [IpeBpaiuieHnue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMU M 3JIEKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs] SHEPTUU B UACATBLHOM KojeOaTelbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYXIEeHHbIE MeXaHHUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHMUs.

IlepemenHbIl TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAaU€HNE CHIIbI TOKA U HAPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KynbpTypa ucCnonab3oBaHusA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHudeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JIIEKTPUYECKUN 3BOHOK,
TreHepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKHUI
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpPsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenb IMHAN 31EKTPOIIepeadH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOJa MAJIBIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B IENM M3 I[OCJIEIOBATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMacHUmMHbLE 60JIHbL

Mexanudeckue BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
W JjuuHA BOJHBL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3Byka. [ poMKkocTh 3ByKa. Beicota Tona. Tem0Op 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuHTepdeperims. CrkopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3MeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHu4eckue ycTpoWcTBa U NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKalbHbIE MHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, Pajap, PaauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGnronenue otpaxxeHus U IPEIOMIICHUSI MEXaHUIECKUX BOJIH.

Hab6monenue natepdepeHnn u AUPpaKkiiud MEXaHHUECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJIeOaHmi.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaXeHHUE, MpeIoMIICHUE,
noJsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OAHOPOJIHON Cpejie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHme H300pakeHUH B IMIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKOHBI TMpEIOMJICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yros MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucniepcust cBera. CrioskHBINM cocTaB Oenoro cBera. L[Ber.



ColOuparonue W paccewBaroImue JUH3bL. ToHKas auH3a. DOKyCHOE paccTosHuE |
ONTHYECKasl CHJIa TOHKOM JMUH3BL. [locTpoeHune n3o0pakeHuil B COOMPAIOIINX U PacCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPHUUECKON ONTHUKH.

BonnoBass onrtuka. MuTepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIIMOHHBIA ~ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(paKIHOHHAS
peméTka, moJIspous.

Jlemoncmpayuu

[TpsimonuHeiHOE pacHpocTpaHEHHE, OTpPaKEHHWE M IpejoMieHue cBeta. OnTtuueckue
IpUOOPHI.

[TonHOE BHYTpeHHee oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[TonydyeHue criekTpa ¢ HTOMOILIbIO AU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHO TEOPHUH OTHOCHUTEILHOCTH
['paHuibl IPUMEHMMOCTH KIJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJS CKOPOCTH CB€Ta B BakKyyme, MPUHLUI
OTHOCUTEIbHOCTH DWHINTEIHA.
OTHOCUTETHHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3HEpruu (HOTOHA C €ro YACTOTOH. DHEPTHs U UMITYJIbC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuma» gorosdpdexra.
Hasnenue ceera. OnbitTel I1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHu4YecKkne yCTPOWCTBA M MpPAKTHYECKOE MpUMEHeHHe: (POTOod3aeMeHT, (POTOAATYUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl BSHepruum Ha Japyro. Buasl cnektpoB. CHeKkTp YpOBHEH BSHEpPruM aromMa
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hablmronenue nuHeyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTPOEHHS  sApa. OtkpeiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIyUEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl W TEpCHNEKTUBBI  SAIEPHOM
SHEPTreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPrETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEHTATbHBIC B3aUMOICUCTBUS. EMMHCTBO (pr3nyueckoi KapTUHBI MUpAa.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoOB YacTHIIL (TI0 TOTOBBIM (hOTOTpadusiM).

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, KX BUAMUMOE ABHKCHUE.

Conneynas cucrtema.

Counnie. ConneuHas akTuBHOCTh. Mcrounmk sHeprum CosiHIIAa W 3BE3A. 3BE3BI, UX
OCHOBHBIE XapaKTEPUCTHKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEN0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoBpeMEHHBbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmtoienust HeBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHHIMA
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Pony ¢u3uku u acTpOHOMHUHM B IKOHOMHYECKOW, TEXHOJIOTMYECKOM, COIMAIbHON W
ATUYECKON cdepax [IesTeTbHOCTH YeIOBEKa, pOJib W MECTO (U3MKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3UYECKON Teopud B (GOPMHUPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenune kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocCymiecTBISETCS € Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHH, TPUTOHOMETpHUUECKHE (YHKIIUHU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJAECTBO, BEKTOPHl U HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpPU3HAKU TT0JI00US TPEYTOIBHUKOB, ONPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: »nekTpudeckue SIBICHUS B JKUBOM TPHUPOJE, KoJieOaTeIbHBIC IBWUKEHUS B
KUBOW TPUPOJE, ONTHUYECKHUE SIBJICHUS B KWUBOW MPHUPOJE, ACHCTBUE paguallii HAa KUBbBIC
OPraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeEN,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pElIETKH, CIIEKTPAIbHBIN aHaIH3.

l'eocpaghus: mMarHuTHBIE TONIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUI.



Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paJuONpUEMHHUK, TEJIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE cpenHEro oOmiero odpa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOEHMs yueOHoro mnpeamera «@Pu3HMKay IODKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJeHUHM, COOTBETCTBYIOIMX TPATULMOHHBIM ILIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITa JESATENbHOCTH B IPOLIECCE PeaTU3allii OCHOBHBIX
HaIpaBJICHU BOCIUTATEILHON AESITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTMBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

NPUHATHE TPAJAULIHUOHHBIX OOIIEYEIOBEUYECKAX T'YMAHHCTUYECKUX U JEeMOKPATHYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENBHOCTh B HMHTEpEcax TIpa)<IaHCKOro OOIIecTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHu3altu;

yYMEHHE B3aWMOJICHCTBOBATh C COIHMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOI U BOJIOHTEPCKOH J1eSTETbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UIEHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHKCHHSIM POCCHICKUX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHUS;

CHOCOOHOCTH OIICHWBATh CHTYAIMI0 M MPHHUMATh OCO3HAHHBIE PEHICHUS, OPUCHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

WHTEpEC K pa3MUYHBIM cdepaM NpodecCHOHANBHON JesTeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIEC KU3HEHHBIE IIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpa30BaHHUIO B 00jacTu (hU3MKMU Ha
MPOTSKEHUH BCEU KU3HU;

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHHME TJ00AJLHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTONYMBOTO Pa3BUTH YEIIOBEYECTBA;

pacIIupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble Jloruueckne JeicTBUA:

CaMOCTOSITENILHO (DOPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTHIKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3yNIbTATOB IIENISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PadOTy B YCIOBUAX pPEAIbHOT0, BUPTYaAIHHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BJIQ/IETh HAyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUSAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIAJICTh HAaBBIKAMHM YYEOHO-HCCIEOBATEIILCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUIHBIX METO/I0B TTO3HAHHSI,

BIIAJICTh BHUJIAMH JCSATEIHHOCTH 1O TIOJYYCHHIO HOBOTO 3HAHUS, €ro HHTEPIpETallnH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE TPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BBIABUTAThH
TUTIOTE3y €€ peIIeHHsl, HaXOJUTh apryMEHTHl JUIsl JO0Ka3aTelhCTBa CBOMX YTBEP)KICHHM,
3aJ1aBaTh MapaMeTPhl ¥ KPUTESPUH PEIICHUS;

aHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7aud pe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3aJaud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX YUCOHBIX MIPEIMETOB;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]]a4H, TONMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABbBIKaAMHU ITOJTY4YCHUA PIH(bOpMaI_[I/II/I (bmnqecxoro COACPpIKaHHUA U3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBJISATh IIOMCK, aHAJMW3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUWKATUBHBIX W OPraHU3allMOHHLIX 3aJad C CO6JIIOI[€HI/I€M
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHUE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacrio3HaBaTh NPEANOCHIIKY KOH(IMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NCHCTBUH ¢ yd4y€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTH M KOOPJIMHUPOBATH
JEHUCTBHSL MO €€ JOCTHIXKEHUIO: COCTABJIATH IIAH JEHCTBHM, PACIPENENATh POJIH C Y4ETOM
MHEHHMH y4aCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKJIOTO YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEIEHHWE B PA3JIUYHBIX CHUTYyalUsX,
HPOSBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIBbHYIO NESATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS Pacu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBITIOJIHEHHUS] MPAKTHUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTO IPeIMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ce0si OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JPYAULIUH B 00JacTu (U3MKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTEIbHBIN U KyJIbTYypPHBIH YPOBEHb.
CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HAaBBIKAMH TO3HABATEIBLHON pe(ICKCUU KaK OCO3HAHUSI COBEPIAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB AECATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nporiecce qocTHKEHMS THIHOCTHBIX PE3yIbTATOB OCBOCHHSI IIPOTPAMMBI TT0 PU3UKE TSI
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaAIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonmi ChoOpMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATIBHON Cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAIOLIECH CTPEMJICHUE K JOCTHMIKECHHUIO €U MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE NPYTHX,
YYUTBIBATH €T0 MPU OCYIIECTBICHUU OOIIEHUSI, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJBMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHGIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE Pe3yabTaThl Ha 0230BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPAX polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KAapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTUM, B MPAKTUUYECKOU
JIeSITeIIbHOCTH JIFOJICH;

VYUTHIBATh TPAHUIIBl MPUMEHEHHS H3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHast
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TENO, WACANBHBIM ra3, MOJENU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIIEKTPUUECKUH 3apsi] NpHU pEelICHUU
buznyeckux 3a1ay;

pacnio3HaBaTh (U3HUECKHE SIBICHUS (TIPOIECCHI) U OOBACHATH WX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIDKCHHE TI0O OKPY)XHOCTH, WHEpIHs, B3aumonaeuncTeue Tten, auddysus, OpoyHOBCKOE
IBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHUuE 00bEMa Tell NMpHU HarpeBaHUU
(OXJMaXkJIeHUN ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHJEHCAllU, TIJIaBJICHUE, KPUCTAILTU3ALINS,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS raza MpU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIy IapaMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBATh MEXaHMYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BETUYMHBI: KOOpAMHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJa, UMIYJIbC Tejla, KUHETUYecKas
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHSI U eIMHUIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLINE TAHHYIO (PU3UYECKYIO BETUYHHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIbB3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0TUYECKOTO JIBXKEHUSI MOJIEKYJ, CpeJHEKBaapaTU4yHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYeHHUS U EAUHHIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOICTBA BELIECTBA M DICKTPUUYCCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANPsDKEHHOCTh TIOJIS,, MOTEHIMAal, Pa3HOCTh TMOTEHIUAIOB; TMpPU OMNUCAHUHM MPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
MNPUHLMILL: 3aKOH BcemupHoro tsrotenus, |, |l u |1l 3akonsr HpioTOHa, 3aK0H coXpaHEHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
pPaBHOIPABHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOSHHSI
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CPEIHEH KWHETHUYECKOW DHEPTrHH TETUIOBOTO JIBUKCHUS
MOJIEKYJI C aOCOMIOTHOW TeMIepaTypoid, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, MpW 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BHIPAYKEHUE U YCIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIIEPUMEHTHI 1O HMCCIEAOBAHUIO (DU3UYECKHX SBICHHH W TPOIECCOB C
UCTIONIF30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYIHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIE H3MEPEeHUS (U3MUECKUX BEIUYMH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPELTHOCTEN H3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HUCHOJIB30BaHUEM
OpsIMBIX  U3MEPEHH, MPH AITOM KOHCTPYHPOBaTh YCTAaHOBKY, (UKCHPOBATh pPeE3yabTaThl
MOJTYYCHHOW 3aBUCHMOCTH (PM3MYECKUX BEJIWYHMH B BHJIE TaONHIl U TPapUKOB, JIEaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MUCCIENIOBATEIbCKOW UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIOJIb3YS
dbusznyecKre 3aKOHBI M IPUHIIUIIEI, HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJTb, BBIACISTH (PU3NYCCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIWMbIC s e€ peleHus,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,



pelaTh KayecTBEHHBIE 3a/ayM: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEYMBYIO LIEMIOUKY
paccyXIeHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UYECKUE SIBIICHHUS,

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOW MH(OpMaLUY, NOJYYEHHOM W3 pa3IUYHBIX HMCTOYHMKOB, KPUTUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETHUYECKHE 3HAHUA MO (U3UMKE B IOBCEJIHEBHOM KM3HM I
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIAaHUPOBATh paboTy
IpYyNIbl, palMOHAIBHO paclpelneNiarTh O00f3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJApPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IIPAKTUYECKOH
NeSITebHOCTH JIF0/I€H, LIEIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUPA;

YYUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeUHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEUYHBIM HCTOYHUK CBETa, SA€pHas MoOJeldb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'0 Si/Jpa MU pelIeHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATh MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
WHAYKLINS, JAEWCTBUE MAarHUTHOTO IOJIsI Ha TPOBOJHUK C TOKOM U JIBWXKYIIUHCS 3apsi,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBiieHNe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €CTECTBEHHAs! U HCKYCCTBEHHAsl PalnOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUYHBIX CPE) M AJIEKTPOMArHUTHbIE SBJIEHUS (IPOLIECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CHiIa TOKa, JJIEKTPHUUECKOe
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAs CHIa,
paboTa TOKa, MHAYKIMS MarHUTHOrO Mouis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHsl AJIEKTPUUYECKOr0 M MAarHUTHOTO TOJeW, MepHoj W 4YacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, WX OO0O03HAUEHUS M EIUHMULIBL,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCBHIBATh M3YYEHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HUCHONb3Yys (U3NUEcKue
BEJIMYMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, [UIMHA BOJHBI M 4acTOTa CBETa, DHEPrUs U
UMIynbc (OTOHA, IMEPHOJ IMOoJypaclaja, SHEPrus CBSI3M AaTOMHBIX sep, HPU ONMUCAHUU
NPaBUWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEJIMYMH, UX OO0O3HAUYEHUS U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE NAaHHYIO (DU3MYECKYI0 BEIMYUHY C JIPYyTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHUMIBL: 3aKkoH OwMa, 3aKOHBl IIOCJIENOBATEIBHOIO M MApaJUIEIbHOTO COEAUHEHUs
MPOBOJHUKOB, 3akOoH JDkoyms—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM  WMHIYKUWH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAaHEHUSI CBETA, 3aKOHbl OTPAKEHUSI CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpPAaHEHHUsI MMIYJbCa, 3aKOH COXPAaHEHUs DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MacCcoOBOI'O 4YMCIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTUBHOIO pacmnajaa, MpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTH) IPUMEHUMOCTH;

ONpEeNEeNATh HANPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJISI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOWTH M ONHCHIBATh H300paKeHHE, CO3/IaBAEMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, INPH ITOM
BBIOUpATh ONTUMANBHBIN CHOCO0 H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOJbI OLEHKU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BeIMYMH B BHAE TabmuI U rpaduKoB, JedaTh BBIBOABI 10 pe3yiabTaTaMm
WCCIIEJOBAHMSI,

coOnronarh mnpaBuiaa O€30IaCHOrO TpyAa IMPU MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, YUEOHO-UCCIEOBATENILCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOpaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢du3nyeckue 3aKOHbI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BbIOMpATh (PU3MUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUWMbIe IJs e€ peleHus,
IPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHUs (PU3MUECKON BEIUYHHBI;

pelaTh KayeCTBEHHbIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEUYMBYIO LEMNOUYKY
PacCyXXJIEHUM ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCIIONIb30BaTh NPU pPEIIEHHMH Y4eOHBIX 3aJad COBPEMEHHbIE HMH(OPMAIOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlMM U IPEJCTaBICHUS y4eOHOU u
HAYYHO-TIOMYJISIPHONH HMH(OpMAIUM, MOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJIyYaeMyro HH(OPMaIINIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3au4aTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX yUEHBIX-(HU3MKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MAaCHOCTH MU OOpAIeHUH C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;



paboTaTh B TpyIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUATBHBIX POJIeH, IUTAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NMPOrpaMmbl

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Paznen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchbl

OcHOBHBIE BUBI
JeATeILHOCTH
00y4yarImuxcs

11 dus3nka 1 METOJIBI
' HAay4YHOTO TIO3HAHMSI

https://m.edsoo.ru/
AV1IAWVNOO

N3yueHnne Hay4HBIX
(AMIIUPUYECKUX U
TEOPETUYECKUX) METO/IOB
IIO3HAHUS OKPYKAIOLIETO
mupa. OOGCyxkaeHue rpaHull
IPUMEHUMOCTH (PU3HUECKUX
3aKOHOB M Teopuii. PaGora B
rpymIe 1o noJAroToBKe
KOPOTKHUX COOOIICHHI O
poJu ¥ MecTe GU3KKH B
HayKe U B IPAKTHYECKOU
JIESATEIBHOCTH JIFOIEN.
JleMoHCcTpanys aHaIoroBbIX
U I (PPOBBIX
M3MEPUTENBbHBIX PUOOPOB,
KOMIIBIOTEPHBIX JTaTYUKOB.
OcBoeHne OCHOBHBIX
MIPUEMOB PadOTHI C
nudpoBoit maboparopueit
o usuke

Hroro no paszneny



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/AV1AWVNQ0

Pa3nean 2. MEXAHUKA

2.1

Kunematuka

https://m.edsoo.ru/

SNO2MCWXU

[IpoBeneHune 3KcriepuMeHTa:
M3y4YECHUE HEPABHOMEPHOTO
JIBUKEHUS C LIENBIO
ONpPEACIICHUSI MTHOBEHHOMN
CKOPOCTH; HCCIIEJOBaHUE
COOTHOIIEHUS MEXIY
MyTSIMU, IPOUIEHHBIMHU
TEJIOM 32
MIOCJIE/I0BAaTEIbHbIE PABHbBIC
MIPOMEXYTKH BPEMEHH TPU
PaBHOYCKOPEHHOM
IBIDKEHUH ¢ HAaYaJIbHOU
CKOpPOCTBIO, PABHOM HYIIIO;
M3y4YEHUE JBUKEHUSA
LIapHUKa B BA3KOU
KUIKOCTHU; U3YUCHHUE
JIBU)KEHHUS Tela,
OpOILIEHHOTO
TOPHU30HTAIIBHO.
OObsicHEHNE OCHOBHBIX
MPUHIIMIIOB JEHCTBUS
TEXHUYECKHUX YCTPOMCTB,
TaKuX Kak: CIIHIOMETD,
LIETIHbIE U PEMEHHbIE
nepeaavn JBUKEHUS; U
YCIIOBUH X O€30MMacHOTO
HCIIOJIb30BaHUS B
MMOBCETHEBHOM KU3HH.
Pemenne pacueTHsIx 3a1a4



https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/SN02MCWXU

C SIBHO 3aJJaHHOMU
buznyecKoil MOJeINbIo ¢
MCIIOJIb30BaHUEM OCHOBHBIX
(bopMyIl KHHEMaTUKH.
[Toctpoenue u ananus
rpaduKOB 3aBUCIMOCTEH
KHHEMAaTUICCKUX BEITUYHUH
OT BPEMEHH IS
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO
nBrxkeHus. PacrosnaBanue
(bu3NYECKUX SIBICHUHN B
y4eOHBIX OIbITaX U
OKpY>Karollen KU3HHU:
paBHOMEPHOE U
PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JIBHKCHUE,
CBOOOJHOE MaZCHUE TEIl,
JIBUYKEHHE 110 OKPY>KHOCTH.
Omnucanrie MEXaHHYECKOTO
JIBUKEHUS C
HCIIOJIb30BaHUEM
(bu3NYECKUX BEJINYHH:
KOOpJMHATA, MyTh,
nepeMenieHIe, CKOPOCTh,
yckopenue. Pabota B
rpynmnax npu
TUTAHUPOBAHUH,
MIPOBEJICHUU U




2.2

JlnHamMuka

https://m.edsoo.ru/

RML6BX3PU

MHTEpIpETALU
pe3yabTaTOB OIBITOB U
aHaju3e JOMOIHUTENbHBIX
MCTOYHHUKOB MH(DOpMaLUH
10 TEME.

CpaBHeHHe Macc
B3aMMO/ICHCTBYIOIIUX TE.
N3ydenue 3aBUCUMOCTH
CHJIBI YIIPYTOCTH OT
nedopManuu; CpaBHEHHE
CHWJI TPCHHUS TTOKOSI, KAaUeHUs
1 cKosbxeHust. OObsICHEHHE
HeBecomocTu. [IpoBenenne
IKCIIEPUMCHTA:
UCCIIeIOBaHKE 3aBUCIMOCTH
CHJI YIIPYTOCTH,
BO3HUKAIOIINUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT UX
nedopMaruu; u3yuyeHue
JIBIDKEHUSI OpycKa 1o
HaAKJIOHHOM INIOCKOCTH;
HCCJIEIOBAHUE YCIOBUHI
paBHOBECHSI TBEPIOTO TeJIa,
HUMEIOIIETO OCh BpallleHHsI.
OOBbscHeHne 0COOCHHOCTEH
pPaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MIPSAMOJIMHENHOTO
JIBIDKEHUS, CBOOOHOIO
TaJCHUSI TEJI, TBUKCHHS IT0



https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/RML6BX3PU

OKPY>KHOCTH Ha OCHOBE
3akoHOB Hpl0TOHA, 3aK0HA
BCEMHUPHOI'O TATOTECHHUS.
OObscHEeHNE OCHOBHBIX
MIPUHLUIIOB JEHCTBUS
MOAIIUITHUKOB U UX
MPAKTUYECKOTO
npuMeHenus. O0bsacHeHne
JIBIJKEHUSI HICKYCCTBEHHBIX
CIyTHUKOB. Pemenue
pacyeTHBIX 33]1a4 C SIBHO
3aIaHHON (PU3UYECKOM
MOJEIIBIO C
HCII0JIb30BAaHUEM OCHOBHBIX
3aKOHOB U (hOPMYIT
ouHaMuKHd. Paco3snaBanue
(bUBUYECKUX SBJICHUH B
y4€OHBIX OIBITAX U
OKpY’KaroIllen KU3HU:
MHEpLUs, B3aUMO/IEUCTBUE
Ten. AHanu3 GU3NYECKUX
MPOLIECCOB U SIBJIIEHUM C
WCII0JIb30BaHUEM 3aKOHOB U
MPUHITUTIOB: 3aKOH
BCEeMHPHOTO TAroTeHus, |, 11
u |1l 3axonsr HeroTOHa,
MPUHIUIT CYTIEPIIO3ULINHI
CHJI, IPUHLUIT
PaBHOIIPaBHOCTH
MHEPUUAIbHBIX CUCTEM




oTcycTa.

2.3

3aKOHBI COXpPAHCHUSA B
MCXAaHHUKEC

https://m.edsoo.ru/

86NRCXHAY

[IpoBeneHune sKciepuMeHTa:
u3yueHne abCcoIOTHO
HEyIpyroro yaapa ¢
MOMOIIIBIO ABYX
OJIMHAKOBBIX HUTSIHBIX
MasiTHUKOB; UCCIIEIOBaHHE
CBSI3U PabOThI CHIIBI C
M3MEHEHHUEM MEXaHUYEeCKOU
SHEPTHUU Tella Ha IpUMepe
paCTsKEHUS PE3UHOBOTO
xryta. OueHka
aOCOJIFOTHBIX U
OTHOCUTEIBHBIX
MOrPEIIHOCTEN U3MEPEHUI
(bU3MYECKUX BEIUYHH.
Pemenue pacueTHbIx 3a1a4
C IBHO 3aJJaHHOU
¢bu3nveckoil MoseNnbio ¢
WCIIO0JIb30BaHUEM OCHOBHBIX
3aKOHOB U (HOPMYIT
JTIMHAMHUKHU ¥ 3aKOHOB
coxpaHeHus. Pemenue
KaueCTBEHHBIX 33]1a4 C
OMOpOil Ha U3yUEHHBIE B
paznene «MexaHuKa
3aKOHBI, 3AKOHOMEPHOCTH U
¢buznyecKue sIBICHHUS.
Onrcanne MEXaHU4YECKOTO
JIBIDKCHHUSI C



https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/86NRCXHA7

MCTIOJIb30BaHUEM
(bu3NYECKUX BEINYHH:
UMITYJIBC Tea,
KMHETHYecKasi DHEePIusl,
MOTEHIIUAaIbHAas SHEPTus,
MeXaHH4YecKas pabora,
MEXaHU4eCKasi MOIIHOCTb.
AHanmn3 GU3HYECKUX
MPOLECCOB U SIBJICHUI C
WCTIOJIb30BAaHUEM 3aKOHA
COXPAaHEHUS MEXaHUUECKON
SHEPTUH, 3aKOHA
COXPAaHEHHUS UMITYJIbCA.
OOBbscHEHNE OCHOBHBIX
MIPUHIIAIIOB ACHCTBHS U
MPAKTUYECKOTO
MIPUMECHECHHS TEXHHYECKUX
YCTPOMCTB, TAKUX KakK:
BOJIOMET, KOTIED,
MPYXKUHHBIA TUCTOJIET.
OOBsicHEeHHE IBUKEHUS
pakKeT ¢ ornopoi Ha
U3Y4YEHHbIE (PU3NYECKUE
BEJIMYMHBI M 3aKOHBI
MexaHuKkH. Mcnonp3oBanue
MIPH TIOJITOTOBKE
COOOIIeHUH O TPUMEHEHUHU
3aKOHOB MEXaHUKHU
COBPEMEHHBIX
UH(OPMAIIMOHHBIX




TEXHOJIOTHH JIJIST TIONCKA,
CTPYKTYpPUPOBaHHU,
UHTEPIIPETALMY U
IIPEICTaBICHUS
uHpOpMaLUU, KPUTHUECKUI
aHaJINU3 II0JIy4aeMOU
uHpopmanuu IIpoenenue
KOCBEHHBIX U3MEPEHUH,
UCCIICIOBAHUM
3aBUCUMOCTEH (PU3MUYECKIX
BEJIMYMH, IPOBEPKA
IIPEJIOKEHHBIX TUIIOTES.

Hroro no pazneny

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
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3.1

OCHOBBI MOJIEKYJIAPHO-
KMHETUYECKOU Teopun

https://m.edsoo.ru/

HRGVSNOPE

IIpoBeneHune 3KCrIEpUMEHTA:
ONpPENCIICHUE MACChI
BO3/yXa B KJIACCHOU
KOMHATE Ha OCHOBE
HU3MEpPEeHHI 00bema
KOMHAThI, JaBICHUSA U
TeMIIepaTypbl BO3/1yXa B
HEl; HCCIeI0BaHNE
3aBUCUMOCTH MEXKIY
rapamMeTpaMH COCTOSTHUSI
paspexxeHHoro rasza. OueHka
a0CONIIOTHBIX U
OTHOCHTEILHBIX
MOrPEIIHOCTEN U3MEPEHUI
(bU3HYECKUX BEIUYHH.



https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HRGV8NOPE

OOBsicHEeHHE OCHOBHBIX
MPUHIIMIIOB JEHCTBUI
TepMOMETpa u Oapomerpa u
yCIIOBHH X 6€3011aCHOT0
UCIIOJIb30BaHUs B
IIOBCEJHEBHOM KU3HHU.
PacnioznaBanue puznueckux
SIBJICHHUIA B y4eOHBIX OIBITaX
U OKPYKaIOIEeH KU3HU:
g dy3us, OpoyHOBCKOE
JaBrxkeHue. Onucanue
TEIUIOBBIX SIBJICHUMH C
HCII0JIb30BAaHUEM
(bU3N4eCKUX BEJTUYUH:
JIaBJICHUE ra3a,
TeMIeparypa, CpeaHss
KMHETUYECKasi SHEPIUsl
Xa0TUYECKOTO JIBUKECHHUS
MOJIEKYII,
CpEIHEKBAIpaTUYHAS
CKOPOCTb MOJIEKYJI. AHAIIN3
(bu3n4ECKUX MPOLECCOB U
SIBJICHUH C MCIOJIb30BAHNEM
MKT, ra3zoBbIX 3aKOHOB,
CBSA3U CpEIHEN
KMHETUYECKOW SHEPIUU
TEIJIOBOTO ABM)KEHUS
MOJIEKYJ ¢ aOCOIIOTHOM
TeMIieparypou. Penienue
pacueTHBIX 3aJa4 C SIBHO




3aJlaHHON (pr3mUecKoi
MO/JIETIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX
nonoxxeanit MKT, 3akoHOB
1 GopMyI1 MOJIEKYIISIPHOI
¢usuku. Pabora B rpymmax
MIpY IIAaHUPOBAHUH,
MIPOBEJICHUU H
HHTEPIIPETAIIHH
PE3yJIbTATOB OMBITOB U
aHaJlM3e JOMOTHUTEIbHBIX
HUCTOYHUKOB UH(POpMaAIIUU
o TeMe

3.2

OCHOBBI
TEPMOIUHAMUKHN

10

https://m.edsoo.ru/

HKG6KL6RS9

IIpoBeneHue 3KCIIEpUMEHTA:
U3MEPEHUE YACIbHOU
TEIJIOEMKOCTH BEIlleCTBA.
Ouenka a0COTIOTHBIX U
OTHOCHTEIbHBIX
MOrPEIIHOCTEN U3MEPEHUN
(bu3NYECKUX BEJIMYMH.
N3yuenune monenen
apoBOi TypOUHBI,
JIBUTATENIs] BHYTPEHHETO
CropaHusi, pEaKTUBHOTO
neuratens. OObsiCHEHUE
MPUHIUIIOB AEHCTBUA U
yCIoBH 6€3011aCHOTO
HCIIOIL30BaHUS B
MOBCEIHEBHON KU3HU
JIBUTATEJIs] BHYTPEHHETO



https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HK6KL6RS9

cropanusi, OBITOBOTO
XOJIOAUIIBHUKA,
KoHauuoHepa. Onucanue
CBOMCTB T€J U TEIJIOBBIX
SBJICHUH C MCII0JIb30BaHUEM
(bU3NIeCKUX BEITHMYUH:
JIaBJICHHE ra3a,
TEeMIIEpaTypa, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSS
sHeprus, pabora rasa.
Pemenue pacueTHbIX 3a1a4
C SIBHO 3aJJaHHOU
¢bu3nueckoil MozeNnbio ¢
HCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB M (OPMYIT
MOJICKYJIIPHON (DU3UKH U
TepMOJANHAMUKHU. Pemenne
KaueCTBEHHBIX 3aja4 C
OIIOPOM Ha U3y4YECHHBIE B
paznene «MonekymnspHas
¢u3nKa 1 TEPMOAUHAMUKA
3aKOHBI, 3aKOHOMEPHOCTH U
¢busnyecKue sIBICHHUS.
Pabora B rpynmnax npu
aHaJIn3€e JOMOTHUTEIbHBIX
MCTOYHUKOB UH(GOpMaIUU
10 TEME.

3.3

ArperaTHbpie COCTOSTHHSI
BellecTBa. Pa3oBbie
TIePEXOIbI

https://m.edsoo.ru/

HSM355JCH

[IpoBeneHue 3KCrIepuUMeEHTa:
W3MEpPEHHE OTHOCHUTEIBHOMN
BJI&KHOCTH BO3/yXa.



https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/HSM355JCH

Onenka abCONIOTHBIX U
OTHOCHUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUI
(bu3NYECKUX BEINYHH.
N3ydenue cBoricTB
HACBIIIIEHHBIX TTAPOB,
CIIOCO0OOB M3MEPEHUs
BrnaxHoctu. Habmonenue
KHUIICHUS TTPH TOHKEHHOM
JIABJICHUH, HATPEBAHUS U
TUIaBJICHUS
KPUCTAILITUYECKOTO
BeniectBa. OObsICHEHHE
MPUHIIMIIOB ACHCTBUS U
yCJIOBH 0€301acHOro
HCIIOJIb30BAHUS B
MHOBCEIHEBHON XU3HU
TUTPOMETPA, TICHXPOMETPA,
kanmopumetpa. Mzydenue
TEXHOJIOTHH MOTy4EeHUS
COBPEMEHHBIX MaTepHAJIOB,
B TOM YHCIIe
HaHoMaTepuayioB. Pemenue
pacyYeTHBIX 3aJ1a4 C IBHO
3aIaHHON (PU3UIECKOM
MOJICITBIO C
HCIOJIb30BaHUEM
YpaBHEHHUS TEIIOBOTO
Oananca. Pemenue
KaueCTBEHHBIX 3a7a4 C




OIIOPOU HA U3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue BICHUS 110
teMe. PacnioznaBanue
(bu3nyecKuX SIBICHUN B
Y4eOHBIX OIBITaX U
OKPY’KaIOIEH KU3HU:
nedopMarius TBEPIbIX TEI,
HarpeBaHue 1 OXJIaXACHHE
T€J, U3MEHEHUE arperaTHbIX
COCTOSIHHI BeIllecTBa U
OO0BSICHEHHE UX Ha OCHOBE
3aKOHOB U (opMyI
MOJIEKYJISIPHON (PU3UKH.
Hcnons3oBanue
MH(OPMaLIMOHHBIX
TEXHOJIOTHH JIJIST TIONCKA,
CTPYKTYPUPOBAHUS,
WHTEPIPETAINH U
MIpeACTaBICHUS
uHpOpMaLUU pU
MOJIrOTOBKE COOOIIEHUH O
MPUMEHEHUU 3aKOHOB
MOJICKYJIIPHON (DU3UKH U
TEPMOJIMHAMUKH B TEXHUKE
Y TEXHOJIOTHSIX.

Hroro no pasaeny

24

Paznen 4. JIEKTPOJAUHAMUKA

4.1 DneKTpocTaThKa

10

https://m.edsoo.ru/

HpOBCI[CHI/Ie OKCIICPUMCHTA:



https://m.edsoo.ru/LSRP72QLI

LSRP72QLI

U3MEpPEHUE IEKTPOEMKOCTH
KOHJleHcaTopa. OLeHka
abCOIIOTHBIX U
OTHOCHUTEJIbHBIX
MOTPEIIHOCTEN U3MEPEHUI
(bU3NIECKUX BETUYNH.
N3yuenue npuHIUIIOB
JIEHCTBHS DJIEKTPOCKOIIA,
ANIEKTPOMETPA,
KoHJAeHcaTopa. M3yuenue
MPUHLUIIOB ACHCTBUSA. U
yCIIOBUI 6€301acHOTO
MIPUMEHEHUS B
MPaKTUYECKON KU3HHU,
KOIIMPOBAJILHOTO allapara,
CTPYHHOTO IIPUHTEPA.
Paccmotpenue pusnyeckux
O CHOBAaHMM
ANIEKTPOCTATUYECKOU
3aIUTHI U 3a3EMJICHUS
ANEKTPOIPUOOPOB.
Pemenne pacueTHbIX 3a71a4
¢ SIBHO 3aJJaHHOM
(hbUBUIECKOI MOJIEITBIO C
MCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (HOPMYIT
ANEKTpOCTaTUKU. Pemenue
KAaueCTBEHHBIX 3a7a4 C
OIIOpPOM HA U3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U




busnueckue SBICHUS
AIEKTPOCTATUKH.
Pacnio3naBanue gpusnyeckux
SBJICHUH B y4EOHBIX OIBITAX
U OKpY>KaroIlen KU3HU:
AJIEKTpU3alLUs TEN,
B3aUMOJICHCTBUE 3apsI0B U
00BsSICHEHUE WX Ha OCHOBE
3aKOHOB U (OpMYJ
anekTpocTatuku. Onucanue
M3YYECHHBIX CBONCTB
BEIIECTBA U ANEKTPUUECKUX
SIBIIGHUH C MCTIOIb30BAaHHEM
(bu3MYECKUX BEIUYHH:
ANIEKTPUYECKUN 3aps/l,
HaIPSKEHHOCTD
AIEKTPUYECKOTO OIS,
MOTEHIINAJ, pa3HOCTh
MOTEHIINAJIOB,
ANEKTPOEMKOCTb. AHAJIN3
(bu3nUeCKUX MPOLECCOB U
SBJICHUH C MCII0JIb30BaHUEM
(bu3HYECKUX 3aKOHOB:
3aKOHa COXpaHEHHUs
AIEKTPUYECKOTO 3aps/a,
3akoHa Kynona. Pabora B
rpynmax mpy aHaan3e
JIOTIOJTHUTEIIBHBIX
HUCTOYHUKOB MHPOPMAIIH U
MOJIrOTOBKE COOOIIEHUH O




MPOSIBJICHUU 3aKOHOB
AIIEKTPOCTATUKH B
OKpY>KaroIen KU3HU U
MPUMEHEHHUU UX B TEXHHKE.

4.2

ITocTossHHEII

BHCKTpI/I‘leCKI/Iﬁ TOK.

Toku B pa3mUYHBIX
cpenax

12

https://m.edsoo.ru/

GEWTDOQXWW

IIpoBeneHue 3KCIIEpUMEHTA:
U3Y4YEHHUE CMEIIAHHOTO
COCUHEHUS PE3UCTOPOB;
m3mepenne JJ1C ncrounnka
TOKa ¥ €70 BHYTPEHHETO
COIIPOTHBIICHUS;
HaOJII0ICHUE IIEKTPOITU3A.
Onenka abCONIOTHBIX U
OTHOCHUTEBbHBIX
IIOTPEUIHOCTEN U3MEPEHUN
(buU3NYEeCKUX BETUYUH.
OOBsicHeHHE TPUHIIUIIOB
JIEUCTBUS U YCIOBUI
0e30macHOro NPUMEHEHUS
amIepMeTpa, BOJIbTMETPa,
peocraTa, ICTOUHUKOB TOKa,
ANIEKTpOHArpeBaTeNbHbIX U
AJIEKTPOOCBETUTEIBHBIX
puOOpoOB, TEPMOMETPA
COIIPOTHBIIEHUS,
BaKyyMHOI'O JJUOJa,
TEPMHUCTOPOB U
¢doTope3nucTopos,
MOJIYTIPOBOTHUKOBBIX
JIMOJIOB, TaJIbBAaHUKHU.
Pemenne pacueTHsIx 3a1a4



https://m.edsoo.ru/GEWTDQXWW
https://m.edsoo.ru/GEWTDQXWW

C SIBHO 3aJJaHHOHN
buznyecKoil MOJeINbIo ¢
HCII0JIb30BAHUEM OCHOBHBIX
3aKOHOB U (POPMYJI TEMBI
«IlocTosiHHBIN
BIEKTPUYECKUAMN TOK.
PacnioznaBanue puznueckux
SIBIICHUI B y4EOHBIX OTBITAX
U OKPYKaIOIEeH KU3HU:
AJIEKTpUYecKas
MIPOBOJIUMOCTb, TEIJIOBOE,
CBETOBOE, XUMHUUYECKOE,
MarHuTHOE JIEUCTBUS TOKa.
AHanu3 3JeKTPUYECKUX
SIBJICHUH U IIPOLIECCOB B
LENAX MOCTOSHHOTO TOKa C
HCIOJIb30BaHNEM 3aKOHOB!
3akoH Owma,
3aKOHOMEPHOCTH
MOCJIEI0BATEIBHOTO U
MapajuieIbHOTO COEIMHEHUS
MIPOBOJIHUKOB, 3aKOH
Jxoynsa-Jlenna. Onucanue
W3YYEHHBIX CBOMCTB
BEULIECTB U ANEKTPUUECKUX
SIBJIEHUW C UCTIOJIb30BAHUEM
(bU3MYECKUX BEIUYHH:
ANEKTPUUECKUH 3apsil, CHIa
TOKA, 3JIEKTPUIECKOE
HaIpsKEHUeE,




AIEKTPUUECKOE
COMPOTHUBJICHNE, Pa3HOCTH
noteHimanos, DJIC, pabota
TOKa, MOIITHOCTH TOKA.
Hcnons3oBanue
MH(POPMALMOHHBIX
TEXHOJIOTHH JIJIST TIONCKA,
CTPYKTYPUPOBAHHUS,
WHTEpIpETAINU 1
MpEeACTaBICHUS
nHpopMauu mpu
IIOJTOTOBKE COOOIICHUM O
MIPUMEHECHUU 3aKOHOB
ITOCTOSIHHOT'O TOKA B
TEXHUKE U TEXHOJIOTHIX

Hroro no pazgeny 22
PesepsHOe Bpems 2
OBUIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME




11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
HanmeHnoBanme
Ne (undposbie) OcHOBHBIE BHAbI
pa3fejioB  TeM Kourpoabnbie IIpakTnyeckue
n/n Bceero oOpa3oBaTe/ibHbIE IeATeJILHOCTH
nporpamMmMsl padoThI padoThI
pecypcbl 00y4Jarouuxcs
Paszpen 1. JIEKTPOIUHAMUKA
[IpoBenenue
SKCIEPUMEHTA: U3YUYCHUE
MarHUTHOTO TIOJISI KaTYIIKU
C TOKOM; UCCJIEJOBaHHE
JIEUCTBUSI IOCTOSIHHOTO
MarHuTa Ha paMKy C
TOKOM; UCCIIEJOBaHUE
SIBJICHUS
3JIEKTPOMArHUTHOMN
uHAyKIuu. OneHka
MaruauTHOE noJe.
https://m.eds00.ru/Z2Q3 =~ abCONIOTHBIX U
11 DneKTpOMarHuTHast 11 1 3
90ONG8 OTHOCHUTEITbHBIX
WHTYKITUS

MOTPELIHOCTEN U3MEPEHUI
(U3NYECKUX BETUYUH.
OOBsicHEeHHE PUHIIUIIOB
JEUCTBUS U YCIIOBUI
0€3011aCHOTr0 MPUMEHEHUS
MIOCTOSIHHBIX MarHUTOB,
3JIEKTPOMAarHuTOB,
3JIEKTPOJIBUTATEIS,
YCKOpUTEIEn
3JIEMEHTAPHbIX YaCTHII,



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/Z2Q39ONG8

WHYKIIMOHHOM €Y.
Pemenue pacueTHbIxX 3a1a4
Ha IpuMeHeHne Gopmy
TeMbI «MarauTHoe moJie.
DJIeKTpOMarHuTHas
MHIYKLIUsD. Pemenne
KayeCTBEHHBIX 3a/1a4 C
OIOpOM HA U3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU
U QU3UYECKHUE SIBICHUS
TeMBI «MarauTHoe MoJie.
DJIeKTpOMarHuTHas
uHayKuus». OnpeneneHue
HaIpaBJICHUS BEKTOpa
WHYKIIMA MarHUTHOTO
OJISI IPOBOJHHUKA C TOKOM,
cubl AMriepa U CHUJIbI
Jlopenua. Pacno3naBanue
(u3HUECKUX SIBICHUN B
y4eOHBIX OIBITAX U
OKpPY’KaloIlleH KU3HU:
B3aMMO/ICHCTBHUE
MAarHuToB,
AJIEKTPOMAarHUTHAS
WHAYKIUA, TEUCTBUE
MAardyuTHOTO MOJII Ha
MPOBOJIHUK C TOKOM U
JBWKYILHNCS 3apsii.
Ananus
3J€KTPOMAarHUTHBIX




Hroro no pazneny
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SIBJICHUH C
HCIOJIL30BAHUEM 3aKOHA
3JICKTPOMArHUTHOU
uHayKIuy. Onucanue
M3Y4YEHHBIX CBOWCTB
BCIICCTB U
AJIEKTPOMATHUTHBIX
SIBJICHUH C
HCII0JIb30BaHUEM
(U3NYECKUX BEITUYNH:
UHAYKIHS MarHUTHOTO
noJis, cuiia Amriepa, cuiia
JlopeH1a, UHAYKTUBHOCTh
KaTYILKH, SHEPTUs
3JIEKTPUUYECKOTO U
MardHUTHOTO TOJICH.

Paznen 2. KOJIEBAHUSA 1 BOJTHBI

Mexannueckue 1

2.1 ANEKTPOMAarHUTHBIE

KoJIcOaHus

https://m.edsoo.ru/3TLN

QKPG6

HccnenoBanue napameTpos
KOJIe0aTEIbHON CHCTEMBI —
nepuoaa, 4acToThl,
aMIUTUTYBI U (pa3sl
KoJIeOaHu# (Mpy>KUHHBINA
W/WIIM MaTeMaTHYECKUMA
MasTHUK). HaGmonenmne
3aTyXaromux KojaeOaHuid.
Hccnenosanue cBONUCTB
BBIHY/ICHHBIX KOJIeOaHUH.
Habmonenue pe3onanca.



https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/3TLNQKPG6

IIpoBencHue
9KCHEPUMEHTA:
UCCIIeI0BaHHE
3aBHCUMOCTH N€PHOAA
MaJlbIX KoJjiebaHuil rpysa
Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a;
UCCJIEJOBaHNE
NEPEMEHHOr0 TOKAa B LIENHU
U3 MOCJIE0BATEIBHO
COEZIMHEHHBIX
KOHJIEHCAaTOpa, KaTyIKU U
pesucropa. OueHka
a0COIOTHBIX U
OTHOCHUTEJIbHBIX
MOTPELIHOCTEN H3MEPEHUIN
(bU3UYECKUX BETUYHH.
OObsicHeHrEe TPUHLIUIIOB
JEUCTBHS U YCIIOBUI
6€3011acHOTr0 MPUMEHEHUS
AJIEKTPUYECKOTO 3BOHKA,
reHepaTopa MepeEMEHHOTO
TOKa, JIMHUH
3neKTponepenay. Pemenne
pacyeTHBIX 3aj]a4 C SIBHO
3aIaHHON (pr3MUYeCcCKOn
MOJIENBIO C
MCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
(hopMyI1, OMUCHIBAIOIIUX




MEXaHUYECKUE U
AJIEKTPOMArHUTHBIE
kosiebanus. Onucanue
MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX
KOJIeOaHUH C
UCIIOJIb30BaHUEM
(hM3HYECKUX BEIIMYMH:
NEPHUOJ M YacTOTa
KOJICOAHUH, aMIUTUTY/a U
(haza xoneOanuii, 3apsa U
CHJIa TOKa B
TrapMOHUYECKUX
AJIEKTPOMArHUTHBIX
KoseOanusx. Pemenue
Ka4eCTBCHHBIX 33134 C
OIOpOI HAa U3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
OTIMCHIBAIOIIUE
MEXaHUYECKUe U
JIEKTPOMArHUTHBIE
konebanus. Pabota B
rpyrmnmnax mnpu
TJIAaHUPOBAHUH,
MIPOBEJICHUU H
WHTEPIPETAIH
PE3yNbTAaTOB OIBITOB, U
aHaJIM3€e TOTIOTHUTEIbHBIX
UCTOYHUKOB MH(POpMAITUN
o TeMe




2.2

Mexannueckue 1
3JIEKTPOMArHUTHBIE
BOJIHEI

https://m.edsoo.ru/WQT
6385V1

Nzyuenune obpasoBanus u
pacnpocTpaHeHUs
HOINIEPEYHbIX U
IPO/IOJIBHBIX BOJIH.
Habmronenue orpaxenus u
IIPEIOMJICHUS,
UHTEepPEepeHINN U
TUPPaKIIU MEXaHUYECKIX
BoJIH. Habmonenne cBsizu
TPOMKOCTH 3BYKa U
BBICOTHI TOHA C
aMIUIUTYI0M ¥ 4aCTOTOMN
KoJIeOaHUH, 3ByKOBOT'O
pe3onaHca. MccnenoBanue
CBOMCTB
AJIEKTPOMATrHUTHBIX BOJIH:
OTpakeHUe, IPeJIOMIICHHE,
noJisipu3anus, 1udpakuus,
uHTepdepeniys. M3yuenue
YCIIOBU U3ITy4EHUS
3JIEKTPOMArHUTHBIX BOJIH,
B3aMMHOW OpHEHTAIUH
BekTOpOB E, B, v B
3JIEKTPOMAarHUTHOM BOJIHE.
N3yuenne npumMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.
OOBsicHEeHHE PUHIMIIOB
JEHCTBUS U YCIIOBUI
0€3011acHOTr0 MPUMEHEHUS



https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/WQT6385V1

MY3bIKaIbHBIX
UHCTPYMEHTOB,
yIBTPa3BYKOBOH
JTMArHOCTUKYU B TEXHUKE U
MeULUHe, pajgapa,
panuonpreMHHUKa,
TEJIEBU30pa, AaHTCHHBI,
tenepona, CBU-neun.
Pewenne pacueTHsIX U
Ka4eCTBEHHBIX 33]1a4 C
OIOPOi Ha U3yUYECHHBIE
3aKOHBI U
3aKOHOMEPHOCTH,
OIHCBIBAIOLIE
pacrpocTpaHeHue
MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3zoBanue
UH(POPMALIMOHHBIX
TEXHOJIOTUH [ TOUCKA,
CTPYKTYpHUPOBaHUS,
UHTEpIpeTalnu 1
NpeCTaBICHUS
nHpopmanuu npu
MOArOTOBKE COOOIIEHNIT 00
WCTIOJIh30BaHUHT
9JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE. YyacTue B
TUCKyccuu 00
3JIEKTPOMArHUTHOM




2.3

Onruka

10

https://m.edsoo.ru/TUPOI

URXM

3arpsAA3HEHUU OKPYXKAIOIIEH
cpeabl. Pabora B rpynmax
IpY IUIAHUPOBAHMUU,
IPOBEICHUH U
UHTEpIpeTaluu
PE3yJIbTaTOB OIBITOB U
aHaJIN3€ OOIIOJIHUTCIIbHBIX
UCTOYHUKOB HH(pOpMaIim
10 TeMe

W3yuenue spneHus
MIOJIHOTO BHYTPEHHETO
OTpaXEHMUsI, €ro
IPUMEHEHHUS B CBETOBO/IE.
N3yuenne mopenei
MHKPOCKOIIa, TEJIECKOIIA.
[Tonydenue cnekrpa ¢
MIOMOIIBIO TIPU3MBI U
TU(PPAaKIUOHHON PEIIeTKH.
W3mepenue nokaszarens
IPEOMJICHUS CTEKIA.
Hccnenosanue cBONUCTB
U300paXeHU B JTMH3aX.
OObsicHeHrEe TPUHLIUIIOB
JIEUCTBUA U YCIIOBUI
0€3011aCHOT0 MPUMEHEHUS
OYKOB, JIYIIBI,
¢doroanmnapara,
MIPOEKIIMOHHOTO arapara,
MHUKPOCKOIIa, TEJIECKOIIa,
BOJIOKOHHOM ONTHKH,



https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/TUP0IURXM

TU(PPaKINOHHON PEIETKH,
noisipousa. Pemenue
pacyUeTHBIX 3aj1a4 C SIBHO
3aIaHHON (pr3nUYecKOn
MO/JIEJIBIO C
MCII0JIb30BaHUEM
OCHOBHBIX 3aKOHOB U
(hopMyII TeOMETpHUIECKOMN
ontuku. Iloctpoenue n
OTHCaHKe N300paKeHMs,
C03/1aBa€MOTr0 TIOCKUM
3€pKaJioM, TOHKOM JIMH30M.
Paccmotpenue npenenon
MPUMEHUMOCTH
r€OMETPUYECKON ONTUKH.
Pacno3naBanune
(bU3UYECKUX SBICHUN B
OIBITAaX U OKpYXkKarolen
YKU3HU: IPSIMOJTMHEHHOE
pacnpocTpaHEHHE CBETA,
OTpa)XeHHE, IIPETIOMIICHUE,
UHTEepepeHIus,
TUQGPAKITUS U TTOJSIPU3AIAS
CBeTa, TUCIepCHus CBETA.
N3yuenne ycnosuii
HaOJII0/ICHNS MAKCUMYMOB
U MUHHIMYMOB B
UHTEpEPEeHIIMOHHON
KapTHHE OT JIBYX
cUH(pA3HBIX KOTePEHTHBIX




HMCTOYHUKOB. Y CIIOBUE
HAOJI0/ICHUS TJIaBHBIX
MaKCUMYMOB NP MaJI€HUU
MOHOXPOMaTH4ECKOT O
cBeTa Ha TUGPAKIIUOHHYIO
peueTky. AHaiu3
ONTUYECKUX SIBIICHUH C
MCII0JIb30BAaHUEM 3aKOHOB:
3aKOH MPSIMOJIMHEHHOTO
pacrpocTpaHeHus CBETa,
3aKOHBI OTPaKEHUSI CBETA,
3aKOHBI PEJTOMIICHHS
cBera. Onucanue
ONTUYECKUX SIBJICHUH C
MCIIOJIb30BaHUEM
(hU3MYECKUX BEIUYMH:
(hokycHOE paccTosiHUE U
ONTHUYECKAsi CUJIa JINH3BI

Hroro no pasneny
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Paznea 3. OCHOBBI CIIEIITMAJIbHOM

OCHOBHI cieIaTbHON

3.1 TEOpuun
OTHOCHUTEIIEHOCTH

TEOPUU OTHOCHUTEJIBHOCTH

https://m.edsoo.ru/AQUC

0VDK2

Pemenue kauecTBEHHBIX
3a/1a4 ¢ OIOpOH Ha
W3yUYEHHBIE MIOCTYJIAThI
CTO. Ucnonb3oBaHne
WH(POPMAITMOHHBIX
TEXHOJIOTHH JIJI TTIOKUCKa,
CTPYKTYPUPOBAHUS,
MHTEpIpPETALNH U
MIPEACTABIICHUS



https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/A0UC0VDK2

Hroro no pazneny

Pasznesn 4. KBAHTOBAS ®PU3UKA

UHPOPMALIUU TIPH
HOJrOTOBKE COOOLIEHUH O
I'PaHUIIAX IPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH U
ocHoBax CTO

41 DIeMeHTHl KBAHTOBOU

OIITUKH

https://m.edso0.ru/8W0oV
AWORS

Habmonenue
dbotorddexra Ha
YCTaHOBKE C IMHKOBOMU
wiactuHoi. MccnenoBanue
3aKOHOB BHEIITHETO
dhoToaddekra.
OObsicHEeHHE OCHOBHBIX
MPUHILIUIOB AEHCTBUS
TEXHUYECKUX YCTPOUCTB,
TaKUX Kak: (pOTOAIEMEHT,
(hoTomaTuuk, CoMHEUHAS
OaTapesi, CBeTOJIUO; U
yCIIOBUH X 0€30IMacHOTO
NPUMEHEHUS B
MPaKTUYECKON KU3ZHHU.
Pemienue pacuyeTHbIX 337124
C SIBHO 3aJaHHOU
(hbU3UIECKOi MOJIETIBIO C
WCTIOIB30BAaHUEM
OCHOBHBIX 3aKOHOB U
(hopmMyn KBaHTOBOM
onTuku. Pemenne



https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/8W0VAWQRS

KaueCTBCHHBIX 3a/1a4 C
OIOPO¥ HA U3yYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOH ONTHKH.
Pacno3naBanue
(hu3HUECKUX SIBICHUN B
y4eOHBIX OIBITAX:
(hoTOdNIEKTpUYECKHIA
a¢dekr, cBeTOBOC
nasienue. Onucanue
U3YUCHHBIX KBAHTOBBIX
SIBIICHUH U TIPOIIECCOB C
UCIIOJIb30BaHUEM
(U3NYECKUX BEITUYNH:
CKOpOCTh
AIEKTPOMArHUTHBIX BOJTH,
JUTHHA BOJIHBI M 4aCTOTA
CBETa, SHEPTHUS U UMITYJIbC
¢dortona.

4.2

Crpoenue atoma

https://m.edsoo.ru/HSBE

AOOQOEA

H3ydenue Moaenu onbita
Pezepdopna. [IpoBenenue
AKCTIIEPUMEHTA 110
HaAOJIFOJEHUIO JIMHENYATOTI O
cnekrpa. Ouenka
aOCOJIIOTHBIX U
OTHOCHUTEIbHBIX
MOTPELIHOCTEN U3MEPEHU I
(u3HYECKUX BEIUYHH.
H3ydenue Mmoaenu atoma:
TomcoHa, naHeTapHou



https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/HSBEAO0EA

4.3

ATOMHOE SApPO

https://m.edso0.ru/97MC

9DZX

MOJIEJIHN aToMa, MOJIETN
aroma bopa. U3yuenue
CIIEKTpa ypPOBHEW SHEPTUH
aToma BOJIOPO/Ja.
OObsicHeHHEe TPUHIIUIIOB
JEHCTBHS U YCIIOBUI
0€3011aCHOT0 MPUMEHEHUS
CIIEKTPOCKOIIA, Jla3epa,
KBaHTOBOT'O KOMIIbIOTEPA.
Pemenne kauecTBEHHBIX
3a/1a4 ¢ OMOpoi Ha
W3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U
(usnueckue SBICHHUS 110
teMe «CTpoeHHre aToMay.
Pacno3naBanune
(bU3UYECKUX SBICHUN B
y4€OHBIX OIBITAX:
BO3HUKHOBEHHE
JMHENYATOro CIEeKTpa
U3ITy4eHus. AHanu3
KBAHTOBBIX IIPOLIECCOB U
SBJICHUU C
HCIIOJIb30BaHUEM
roctysatoB bopa.

N3yueHue s3KkCiepuMeHTOB,
JIOKa3bIBAIOIIUX
CJIIO)KHOCTB CTPOEHUS
aATOMHOTO SI/pa.
HccnenoBanue TpekoB



https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/97MC9DZXQ

gacTull (M0 TOTOBBIM
tdhororpadusam). Uzyuenue
SAJIEPHBIX CUJI, AJIEPHBIX
peakuuii CUHTE3a 1
pacnana, TepMOsIEpHOTO
cunre3a. N3yuenue
HYKJIOHHOW MOJEIIH sA11pa
I'eitzen6epra-lBaneHko.
OObsicHeHHE yCTpOWCTBA U
PUMCHEHHUS JO3UMETPA,
KaMmepsl Bunbcona,
SIIEPHOTO PeaKkTopa,
aToMHOM 00MOBI. Pemenue
3a/1a4 ¢ OMopoi Ha
MOJIyYCHHBIC 3HAHUS, B T.4.
0 3apsijie © MacCOBOM
YUCIIe spa.
Pacno3znaBanue
(u3HUECKUX SIBICHUN B
y4eOHBIX OIBITAX U B
OKpYKaroIen KU3HU:
€CTECTBEHHAs U
MCKYCCTBEHHAs
PaTuOaKTUBHOCTb.
Onucanre KBaHTOBBIX
SIBJIEHUW U MPOLIECCOB C
UCTIONIb30BaHUEM
(bU3MYECKUX BEIUYMH:
NepUoJ Moypacmaja,
SHEPTUS CBSA3H AaTOMHBIX




anep, AeeKT Macchl aapa.
AHanu3 npoueccos u
SIBJIICHUM C
UCIIOJIb30BaHUEM 3aKOHOB
U MOCTYJIATOB: 3aKOH
COXpaHEHHUs
JIEKTPUYECKOTO 3aps/a,
3aKOH COXpPaHEHUs
MaccOBOT'0 YHUCIIA,
nocTynarel bopa, 3akoH
pPaTMOaKTUBHOIO pacnaja.
VYyactue B pabote
KPYIJIOTO CTOJA
«DyH1aMEeHTalIbHbIE
B3aUMOJICHCTBHS.
Emunctso
(u3nueckokapTUHBI
Mmupa». Mcrions3oBanue
UH(POPMALIMOHHBIX
TEXHOJIOTUH [ TOUCKA,
CTPYKTYpUPOBaHUS,
UHTEpIpeTalnu 1
IpeJICTaBICHUS
nHpopmanuu npu
MOArOTOBKE COOOIIEHUI O
MPUMEHEHHUH 3aKOHOB
KBaHTOBOH (PM3HUKH B
TEXHUKE U TEXHOJIOTUSX,
9KOJIOTUYECKUX ACHEKTax
SJIEPHON YHEPTEeTUKHU.




Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

ONeMEeHTBI ACTPOHOMUHU

5.1
U acTpoU3UKU

https://m.edsoo.ru/3EOD

6KXI9

[MonroroBka cooOueHMA
00 3Tanax pa3BUTHUSA
aCTPOHOMHUH, O
MPUKIATHOM U
MHUPOBO33PEHYECKOM
3HAUEHUU aCTPOHOMUHU, O
MeTO/aX MOJIy4eHUs
HAyYHBIX
ACTPOHOMHUYECKUX 3HAHUMH,
OTKPBITHSIX B COBPEMEHHOM
actpoHoMuu. M3yyenue
COBpPEMEHHBIX
IIPEJICTaBICHUHN O
IIPOUCXOXKIECHNUU U
sposmonu ComHIa U
3Be31. M3yyenue tunos
raJlakTUK, paJuorajJakTUK
U KBa3apoB. M3yueHue
IBUKEHUS HEOECHBIX TE,
9BOJIIOLIMHM 3BE3[ U
Bcenennoi, mpoueccos,
IPOUCXOMSAIINX B 3BE3/1aX,
B 3BE3/IHBIX CUCTEMAX, B
MEXXTraJaKTH4eCKoH cpene,
MacIITaOHOM CTPYKTYpHI
Bcenennoif. O6bsicHeHne
pacmpenust Becenennoun



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

Ha OCHOBE 3aKOoHa Xa0o0a.
ITonroroska K
00CYXICHUIO HEPEIICHHBIX
po0JIeM aCTPOHOMHUH.
[IpoBenenue HaOIIOICHHIA
HEBOOPYKEHHBIM T'JIa30M C
HCIOJIb30BaHUCM
KOMITHIOTEPHBIX
IPWIOKEHUH IS
OTIpeICTICHUS TTOJIOKEHUS
HeOEeCHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy:
OCHOBHBIE CO3BE3IUS
CeBepHoOro noxymapusi u
sipkue 3Be3/pl. [IpoBeneHue
HAOJIFOEHUH B TEJIECKOII
Jlynsl, mianet, MiedHoro
IIytn. Yuacrue B
JIUCKYCCHHU O HEPEILIEHHBIX
npobiieMax aCTpOHOMUH.

Hroro no pazneny

Paznesn 6. OBOBIIAIOLIEE TIOBTOPEHUE

7

Oo6o0miaromiee
MTOBTOPCHHE

6.1

https://m.edso0.ru/0O2JE

GZCIM

VYyactue B AUCKYCCUU O
pos pU3UKK U
aCTpOHOMI/II/I B pa3J'II/I‘-IHBIX
chepax neaTenbHOCTH
yenoBeka. Iloaroroska
COOOIIIEeHHUI 0 MecTe
(bu3nuecKoil KapTUHBI



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

MHpa B pSAAY COBPEMEHHBIX
IpeACTaBICHUI O IPUpPOJE.
BeinonHenue yueOHbIX
3aJIaHnM,
JI€MOHCTPHUPYIOLIIX
OCBOCHHE OCHOBHBIX
HOHATHH, (PU3NIECKUX
BEJIMYHH U 3aKOHOB Kypca
¢usukn 10-11 kmaccoB

Uroro no pazaeny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB 3 @
JIEKTPOHHBIE N (PpOBbIE
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue P P
Bcero o0pa3oBaTeibHbIe pecypchl
padoThI padoTshI

) — .H

1 M3Hia T Hayka O NpHPOAC. HayHible 1 https://m.edsoo.ru/Y XGQSPM1P
METO/IbI IO3HAHKSI OKPY)KAOIIETO MUPA
Ponb 1 MecTo pu3HKH B OPMUPOBAHUN

2 COBPEMEHHOM HayYHON KapTHHBI MHpPa, B 1 https://m.edso0o.ru/8HSXWFFVO
MPAKTUYECKOMN JeITeIbHOCTH JIFOICH
MexaHudeckoe JBHKEHHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 https://m.eds0o.r/RSOAOVEZX
nerkeHus. [lepemernenne, CKOpocTh,
YCKOpEHHUE

4 PaBHOMEpHOE TIPSIMOJIMHEHHOE IBUKCHUEC 1 https://m.edsoo.ru/L8IPY2JEZ
P .

5 ARHOYEROPEHHOE HPAMOHIHEHHOS 1 https://m.edso0.ru/MDIDKJOUB
JIBHKCHHE
CBo0O Y

6 BODOAHOE TIIEHIE. ¥ CKOPEHHE 1 https://m.eds00.ru/MXPLZIX8]
CBOOOJTHOTO TIAJICHUS
K i .

7 pHBOHHHem{OG JBIKCHHE. JBIOKCHHE 1 https://m.edsoo.ru/TFLJ2C4DN
MaTepHaIbHON TOYKH M0 OKPYKHOCTH
[Mpunnmn otHOCUTENBHOCTH [ amuies.

8 WNHepuuanbHble CUCTEMBI OTCUETA. 1 https://m.edso0.ru/J6QY7N3WN
IlepBeriit 3akoH HproToHA
Macca tena. Cuna. [Tpuniun

9 cyrneprno3uiuu cui. Bropoi 3akon 1 https://m.edsoo.ru/BVTNWTAQH

HeroroHa s MarepuaibHON TOUKH



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

10

Tperuii 3akoH HproToHa 11t
MaTEpUaIbHBIX TOYECK

https://m.edsoo.ru/JYL414UAN

11

12

3aKkoH BceMupHoro tsaroreHus. Cuna
TsKecTH. [lepBas kocMHuueckas CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

https://m.edso0.ru/D13D593MU

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koaddunuent rperus.
Cuna conpoTUBIICHUS P IBUKECHUU TeJa
B JKUJIKOCTHU HJIH ra3e

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarenbHOe U BpamareabHOe
JBUKCHHE a0COTIOTHO TBEPIOTO Tea.
MowmenTt cuibl. ITnedo cunel. YemoBus
paBHOBeCHs TBEPAOTO Tena

https://m.edsoo.ru/IDOAU40TS

15

16

17

18

NMnynbsc MaTepualibHONW TOUYKHU, CUCTEMBI
MaTepHabHBIX TOueK. IMIybC CHITBL.
3aKOH COXpaHEeHMsI UMITYJIbCA.
PeakTnBHOE OBIKEHIE

Pabora u moutHOoCTh cuibl. Kunernueckas
JHEPrus MarepualbHON Touku. Teopema
00 M3MEHEHUHU KMHETHUYECKOI 3Heprun

[TorenumanbHas sHeprus. [loteHunanbHas
SHeprus ynpyro aepopMHUpOBaHHON
npyxuHsl. [loTeHnManbHas sHeprus Tena
BOJIN3M TOBEPXHOCTH 3eMITH

IloTenumanbHbIe M HEIOTEHIIMAIbHEIE
cubl. CBS3b pa6OTBI HCIIOTCHII M AJIbHBIX
CHJI C U3MEHEHHEM MEXaHUYECKOM
SHEPTHUU CUCTCMEI TCII. 3aKkoH COXpaHCHHUA
MEXaHMYeCKOH OHCPIrun

https://m.edso00.ru/M5JOTKNWC

https://m.edso0.ru/J1\VV59L.28B

https://m.edsoo.ru/RNEXJW4KF

https://m.edso00.ru/DA3QVTOXQ



https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ

19

JlaboparopHnas pabota «lccrnenoBanue
CBSI3U pabOThI CHJIBI ¢ H3MEHEHHEM
MEXaHUYECKOM PHEPTUH TeJia Ha IPUMeEpe
PACTSDKEHHSI PE3UHOBOTO HKI'YTa

https://m.edsoo.ru/W1R4R88UG

20

KonTtponsHas pabora o Teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXPAHEHHUs B MEXAHHUKE)

https://m.edsoo.ru/LNM6EK6YY

21

22

23

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

XapakTep JBUKCHHS U B3aUMOJICHCTBUS
yacTull BeuiecTBa. Mojienu CTpOeHHUs
ra3oB, JKUJKOCTEH U TBEPBIX TEJ

Macca monekyin. KonnyectBo BemiecTsa.
[TocTostHHas ABoraapo

https://m.edsoo.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

24

TemmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [lkana remneparyp Llenscus

https://m.edsoo.ru/M\WVPNY6QA8Z

25

26

27

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBHenue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUuun
JBU)KEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

3akoH /lanbToHa. ["a30BbIC 3aKOHBI

https://m.edsoo.ru/UKJFVSBZ0O

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB6613A

28

29

JlaGopaTtopHnas paborta «HcciaenoBanue
3aBHCUMOCTH MEXIY ITapaMeTpaMu
COCTOSIHUS pa3peKEHHOTO Ta3a

I/ISOHpOI_ICCCBI B UACAJIBHOM Ia3€ M ux

https://m.eds00.ru/35DBLKT96

https://m.edso0.ru/0ZJ3KZNJ5



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

rpaduyeckoe mpeacTaBlIcHHE

BuyTpennss sHeprus
TEPMOAMHAMUYECKOM CUCTEMBI U CTIOCOOBI

30 e€ m3meHeHust. KoauuecTBo TEIIOTh U https://m.eds00.ru/9JQITVXI8
pabota. BHyTpeHHs1s 3Heprus
OJHOATOMHOTO UICAILHOIO ra3a

31 Bupl Temionepeaaun https://m.edso0.ru/36JJ120W9
VienbHas TEMI0EMKOCTD BEIIECTBA.

32 Kosn4ecTBO TEIUIOTHI IPH https://m.edso0.ru/5K3Y4H86L
Temonepeaade. AauadaTHbIi IPoLece
n .

33 CPBDIH SAKO TCPMOAMHAMHIII 1 €10 https://m.edsoo.ru/2HO6R3GA8
IpUMEHEHHE K M30IIPOIIECCAM

34 HGOGPTTHMOCTB HpOLIECCOB B NPHPOAS. https://m.edso00.ru/S85LWDFT8
BTopoii 3aKk0OH TepMOIMHAMUKHN

35 HMpuruyn aefictsrs u KT/ rensiosoit https://m.eds00.ru/DLCDEAAUC
MAIIHHEI

36 uxir Kapro u ero KITJ] https://m.eds00.ru/4XPSAQV7M

37 IKOIONHECKHE POGIEMEI https://m.eds00.ru/PO7ZMYM8I
TEIIOOHEPTETHKI
O6o06matomuii ypok «MonexynspHas

38 https://m.edsoo.ru/9EKZ0DDWP
¢usnka. OCHOBBI TEPMOJHHAMUKHI
KonTponbhas pabota no teme

39 «Momnekynspras pusuka. OCHOBBI https://m.edsoo0.ru/RCARYEG6ZX
TEPMOANHAMUKH)>
11 .

40 apO0OPasOBAHHE H KOHJCHCALLHA https://m.edso0.ru/X48Q078EE
HcnapeHue u KMIIEHUE
A

41 GcomoTHas i OTHOCHTEIIbHAS https://m.eds00.ru/98HVAEBMM

BJIA’)KHOCTBH BO3ayXa. HacpimeHHsbIi nap



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
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM

Teépnoe teno. Kpucramimueckue u
amop¢Hble Tera. AHU30TPONUS CBOWCTB

42 https://m.edsoo.ru/JXFWLMZNK
KpucTayuioB. XKuaKkue KprucTaib.
CoBpeMeHHbIC MaTEPUAITBI
1T .

43 JABIICHHE i1 KPHCTALTH3AMNS. ¥ AeIIbHas https://m.eds00.ru/OX117G6MR
TeruioTa riasienus. Cyonumanus

44 YpaBHEHHE TEIIOBOrO OaaHca https://m.edsoo.ru/0lUXGN211

45 UICKTPUSALIMS TEl. DUICKTpHHCCKI https://m.eds00.ru/QJ2S7WSBM
3apsia. JIBa BuIa 3JEKTPHUCCKHUX 3aps/IOB
[TpoBOAHUKH, TUITCKTPUKU U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHCHHSI https://m.edsoo.ru/F3YVPQUYH
AIIEKTPUYECKOTO 3apsiia
B i : K .

47 3aHMOHeUHCTBHe 3ap;111013v 3aron Kyzona https://m.edsoo.ru/5SU3BUOTHH
ToueuHBIii ICKTPUYCCKHIA 3apsi/]
Hanpsk€HHOCTB 2JIEKTPUUECKOTO TOJIA.

48 [IpuHIMT CyNEepIO3HIINH HEKTPHUECKIX https://m.edsoo.ru/9IKAWD2V6
noJsiel. JInHuM Hanps>KEHHOCTH

49 Pabota cri 3IeKTpOCTaTHYECKOTO TIOJISL. https://m.edsoo.ru/VOPD9ASLF
ITorennuan. PasHoCTE MOTEHIINAIOB
[TpOBOIHUKY U TUDJICKTPUKH B

50 3JIEKTPOCTATUYECKOM TIOJIE. https://m.edso00.ru/12P2S312Z
JluaexTprudeckasi MpOHUIIAeMOCTh

51 Onextpoémrocth. Konaencarop https://m.edsoo.ru/B1UPRD52W

52 D1eKTPOEMKOCTD TUTOCKOTO KOHICHCATOPA. https://m.edsoo.ru/ XPUKP82V8
OHeprus 3apsyKEHHOI0 KOHJIEHCaTopa
JIab 6ora "U

53 abop an)p Hat pabota THEMED e|1'1 e https://m.edsoo.ru/PBGM4F845
INMEKTPOEMKOCTH KOHIEHCATOPa

54 [IpuHIMT 1EHCTBUS U IPUMEHEHHE https://m.edsoo.ru/H3Q9PNHYY



https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY

KOH/JIEHCATOPOB, KOIMMUPOBAIHHOTO
amnmnapara, CTpyWHOTO IpUHTEpA.
DneKTpocTaTHuecKas 3alluTa.
3azemileHue AIEKTPONpruOOpOB

55

DNEKTPUYECKUN TOK, YCIOBUS €r0
cymectBoBanusl. [locrosunsiii Tok. Cuia
toka. Hanpsxenne. ConpoTUBIICHHE.
3akoH OMa aJid yyacTka uenu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarenpHOE, AapaLICIBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIAaHHOTO COCTUHEHHUSI PE3UCTOPOBY

0.5

https://m.edso0.ru/SLKT3UPUR

57

58

59

60

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A7ist TOTHOM (3aMKHYTOI)
anekTpuyeckoi nenu. Kopotkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenune DJIC ucTOUHMKA TOKA U €T0
BHYTPEHHETO COIPOTHUBIICHUS

PesepBHblit ypok. KonTponbHas pabota 1o
Teme "DneKkTpoauHaMuka" /
Bcepoccuiickas mpoBepouHas padboTa

O06o6manmuil ypok «IeKTPOINHAMUKAY
/ Beepoccuiickast mpoBepoyHas paboTa

0.5

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MFMGEIE5X

https://m.edsoo.ru/P86MDY07H

61

DNeKTpOHHAs TPOBOJUMOCTH TBEPABIX
METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOAUMOCTb

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



https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

62

DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

https://m.edso0.ru/4CCYCJ785

63

[omynpoBoAHUKH, KX COOCTBEHHAS U
IIpUMECHasl IpoBOAUMOCTh. CBoiicTBa P—
n-niepexoxa. [lonynpoBogHUKOBBIE
npudopHI

https://m.edso00.ru/S55A1DQUR

64

65

66

DJIEKTPUYECKUI TOK B paCTBOpPAX U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUALIHA.
DIIEeKTPOIN3

DJIEKTPUYECKUI TOK B ra3ax.
CaMOoCTOSTENBLHBIN U HECAMO CTOSTEIIbHBIN
pazpsaa. Monnus. [1nasma

DnekTpuueckue mprudopsl U yCTPOcTBa U

HUX IPAKTUYCCKOC IMPUMCHCHHUC. HpaBI/ma
TEXHHMKH 0€30IacHOCTU

https://m.edsoo.ru/QUOQUWVI91

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

https://m.edsoo.ru/KJA02KUP5

67

KontponbHas padoTa o Teme
«Qnektpocraruka. [TocTosHHBIHI
JNEKTPUUYECKUI TOK. TOKHM B pa3InyHBIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

68

PeseprubIil ypok. O600mmaronuii ypox mo
temam 10 knacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



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

11 KJIACC

Ne i/

Tema ypoka

ITocTossHHBIC MarHuThHl U UX
B3aMMOJCHCTBHE. MarHuTHOE MoJIe.
Bekrop marHuTHON MHAYKIWU. JIMHUN
MarHUTHOW MHIYKIIUH

MarauTHoe 1oJie MPOBOJIHUKA C TOKOM.
OnbiT OpcTena. Bzaumoericteue
MPOBOJHUKOB C TOKOM

JlaboparopHas pabota «3yuenue
MarHUTHOTO TOJISE KaTYIIKU C TOKOM)

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE pecypchl

https://m.edsoo.ru/4ADMOY IJN6

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

https://m.edsoo.ru/HGHXLNLRZ

JleficTBMe MarHMuTHOTO MOJIS Ha
POBOAHMK ¢ TokoM. Cuiia Amnepa.
JlabopaTtopHast pabota «HMcciaenoBanue
JIEMCTBUSI IOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MAarHUTHOTO TIOJIS Ha

JBIDKYIYIOCS 3apsKEHHYIO YaCTUILY.
Cuia Jlopenna. PaGota cuiiel Jlopenia

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

DnekTpoMarHuTHas UHAYKIus. [loTtok
BEKTOpa MarHuTHOW nHAyKuu. IJ1C
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Papanes

JlaboparopHas pabota «lccrnenoBanue
SIBJIEHUS DJIEKTPOMArHUTHON MHTYKLIUW

https://m.edsoo.ru/VA26C9C3J

https://m.edsoo0.ru/XZS5MQCBU



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU

NuaykTuBHOCTH. SIBIEHUE
camouHaykiuu. IJ1C caMOMHAYKIIWH.
DHeprusi MarHUTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMAarHMTHOE 10JIE

https://m.edsoo.ru/EOTONSAEA

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
3IEKTPOMAarHUTBhI, 3JIEKTPOABUTaTENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
MHAYKIIMOHHAs TI€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O6o6marmuii ypok «MarauTHoe ToJe.
3HCKTpOMaFHHTHa$I HHIAYKIOHA»

https://m.edso0.ru/COBO5BGMC

11

12

13

14

15

KonTponbHas padoTa 1o teme
«MarauTHoe 1oJie. DJIeKTPOMarHuTHas
UHTYKITHS

CB00OOIHBIE MEXaHUYECKHE KOJICOaHH.
["apmonnueckue koneOaHusi. Y paBHEHUE
TapMOHUYECKHX KOIeOaHUH.
[IpeBpamienue 3Heprun

JlaboparopHas pabota «lccneqoBanue
3aBUCHUMOCTH TIEPUO/Ia MANIBIX KoJeOaHu
rpy3a Ha HUTH OT JTMHBI HUTH U MacChl
rpy3a»

Konebarenbublil koHTYp. CBOOOJHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHNs B
UiealbHOM KoJie0aTeIbHOM KOHTYpE.
AHasiorust Mexxay MeXaHHUeCKUMH U
AJIEKTPOMArHUTHBIMH KOJIEOaHUSIMU

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPruM B HJICATHHOM KOJIeOATeTbHOM

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

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

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU
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KOHTYpE
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[IpencraBiaeHne O 3aTyXarOIINX
KosieOaHusx. BeHyXIeHHBIE
MeXaHH4eCcKHe Koiiebanus. Pe3onanc.
BBIHY)KHCHHLIG BHGKTpOMaFHI/ITHBIe
KoJIeOaHMs

https://m.edsoo.ru/FMBDWPPG4

17

[TepemennsbIit Tok. CuHyCcOMAATBHBIN
MIEPEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYIHOE U
JICUCTBYIOIEE 3HAYEHHUE CUJIbI TOKA U
HaIPsKEHUS

https://m.edsoo.ru/\VDEY XRVUI
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21

22

Tpancdopmarop. [IpousBocTBo,

nepeaaya u NoTpedieHue FIEKTPUIECKOM

SHEPrUuu

YCTpOUCTBO U IPAKTUUECKOE
[IPUMEHEHHUE IIEKTPUYECKOT0 3BOHKA,

reHeparopa NnepeMEHHOI0 TOKa, JIMHUMN

QJICKTpOoIICpcaaqd

DKOJIOTUYECKUE pUCKH IpHU IPOU3BOJACTBC

anekTpo3Hepruu. Kynerypa
HCIIOJIb30BaHUs dJIEKTPOIHEPTUHU B
TTOBCETHEBHOMN JKU3HU

MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxkopocts
pacnpocTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunsie U TPOIOJIbHBIE BOIHBI

3Byk. CkopocTh 3ByKa. [ pOMKOCTH 3BYyKa.

Bricota Tona. Tem0Op 3ByKa

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

https://m.eds00.ru/93Z12W4Q0

https://m.edsoo.ru/3DUNYKWNO

https://m.edsoo.ru/\W2XBOR3HJ

https://m.edso0.ru/Z8270Q6V70
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3JI€KTpOM3,I‘HPITHbI€ BOJIHBI, UX CBOICTBa
H CKOPOCTbD. IIxama SJICKTPOMAarHuTHBIX

BOJIH

https://m.edsoo.ru/SWB57C06 X
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[IpuHLIHIIBI PAIHOCBS3U U TEIEBUACHUS.
Passutue cpencts cBsa3u. Paguonokanus

KoHntponbnas padora «Konebanus u
BOJTHBI»

[TpsimonuHEetHOE pacpocTpaHeHHe CBeTa

B OJTHOPOJIHOM cpene. ToueuHbIi
UCTOYHUK cBeTa. JIyu cBeTa

https://m.edso00.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONSOB

https://m.edsoo.ru/HUF74NDOW

27

OTtpakeHue cBeTa. 3aKOHbI OTPAKECHUS

cgeta. [loctpoeHnue nzodpaxeHnuii B
IUIOCKOM 3€epKajie

https://m.edsoo.ru/IMBKQM?22Z7

28

29

30

[Ipenomnenue ceera. [lonHoe BHyTpeHHEE
orpaxkeHue. [IpenenbHbIN yroa nojaHoro

BHYTPEHHET0 OTPa)KEHUS
JlaGopatopHas pabora «3mepenue
MIOKa3aTelsl IPEJIOMIIEHUS CTEKIIa
JIunzel. [loctpoenne nzodpaxenuii B
nuH3e. PopMysa TOHKOU JIMH3BL.
YBenuueHue JIMH3bI

https://m.edso0.ru/V49RISTRN

https://m.edso0.ru/JO2EIM1DQ

https://m.edsoo.ru/W2MMS9KJC

31

JlaGopaTtopHas paborta «HcciaenoBanue

CBOMCTB M300pa’KEHUH B JINH3AX»

https://m.edso0.ru/Q1ZCMW2980
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Hucnepcus cera. CoxXHbINA COCTaB
6enoro csera. L{Bet. JlabopaTopHas

paborta «HabmroeHue AUCIepCcun CBETay

WNurepdepentus creta. Judpaxius
cera. JludppakiuronHas pemeérka

https://m.edsoo0.ru/KQOWVKE11

https://m.edsoo.ru/C8LCRSEJI
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HOHepe‘-IHOCTB CBCTOBBIX BOJIH.
HOHHpI/IBaHI/IH CB€Ta

https://m.edso0.ru/Q2118XY0J
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OnTuueckue mpuOOPsI U YCTPOUCTBA U
yCIIOBHA UX 0€30MacHOT0 MPUMEHEHUS

['paHUIIBI TPUMEHUMOCTH KJIACCUUYECKOM
MexaHuku. [loctynarel crienuanbHON
TEOPHH OTHOCUTEIHHOCTH

OTHOCUTENBHOCTHh OJJTHOBPEMEHHOCTH.
3ame1JIeHHe BpPEeMEHH B COKpaIlleHHE
JUIMHBI

https://m.eds00.ru/M5127JYGT

https://m.edsoo.ru/PSGB9FJ5N

https://m.edsoo.ru/0VLMCNG6B2
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OHeprus U UMIYIIbC PENATUBUCTCKOM
yacTulbl. CBS3b MacChl ¢ SHEPTUEH U
UMITYJIbCOM. DHEPIHUs MOKOS

https://m.edso0.ru/190Z2Y4BUB
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KonTponpHas padora «Ontruka. OCHOBBI
CIeNUATBLHON TEOPUU OTHOCUTEITLHOCTH

®oronsl. Dopmyna [Inanka. Jneprus u
UMITYJIbC (OTOHA

https://m.edso0.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LAQ0

41

OTKpBITHE U HCCIIEI0BaHNE
dotoaddekra. OnbiTe A. I'. CTonerona

https://m.edso0.ru/PGL5XXSRO

42

43

44

3akonsl oTodrpdekra. YpaBHeHue
Oitamreitna s porosddexra. «KpacHas
rpaauiay Gorodddexra

Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHYECKoe AeHCTBUE CBETA

TexHuueckue ycTpomcTsa u
IIPAKTUYECKOE IIPUMEHEHUE!
¢dorosnemMeHT, GoTOAATUMK, COTHEUHAS
Oarapesi, CBETOANO]]

https://m.edso0.ru/YLCK770G8

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M
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Permenne 3aga4 1mo reMe «JI1eMEHTHI
KBAaHTOBOU OITTUKW

https://m.edsoo.ru/ZE73A67B1
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Mogenb atoma Tomcona. ONbITHI
Pesepdopna no paccessHuio o-4acTwil.
ILnanerapnast Moaenp aroMa

ITocrynatel bopa

https://m.edsoo.ru/FIC11POHN

https://m.edso0.ru/6 X7GFHZ9X
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Wznyyenue u norsomieHrne GOTOHOB MPH
nepexojie aToMa C OJHOTO YPOBHS
SHEPruu Ha Apyroi. Buasl ciekTpos

https://m.edsoo.ru/NN8BHZYBE

49

BomaHoBEIe cBolicTBa yacTull. BoiaHEI e
Bbpoisa. KopryckyisipHO-BOJHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE
U3JIy4eHUE

https://m.edso0.ru/J710TLFCO
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OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto cocraBa
PaauoOaKTUBHOTO U3ITYyUCHUS

CgoiicTBa anba-, 6era-, ramma-
u3Ny4eHus. BnusHue painoakTHBHOCTH
Ha J)KUBBIC OPTAHU3MBI

OTkppITHE IPOTOHA ¥ HEUTPOHA.
N3oromnsl. Anbda-pacnan. neKTPOHHBIN
U TMIO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4CHUE

OHeprus CBA3U HYKJIOHOB B SIpE.
SInepusle peakuuu. S nepHbIN peakTop.
[Ipo6nemsbl, mepCrneKTHUBBI, SKOJIOTHUECKUE
aCIIEKThI SINEPHOU DHEPTETUKHU

https://m.edso0.ru/TSJFUU3TP

https://m.edso0.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edso0.ru/CFJYJSSIG
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OnemeHTapHble YacTUIlbl. OTKpPBITHE

https://m.edsoo.ru/SUC62U40A
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56

no3UTpoHa. MeTOo Il HAOIOICHUS U
PErUCTpaluy FIEMEHTAPHBIX YACTHII.
Kpyrsiii cton «@yHaaMeHTalbHbIe
B3auMoJielicTBHs. EnMnHCTBO (hr3mdeckoit
KapTHUHBI MUPa»

3TaHBI pa3BI/ITI/I$I aCTpOHOMI/II/I.
[TpukinagHOoe U MUPOBO33PEHYECKOE
3HaYeHHE aCTPOHOMUH. By 3BE31HOTO
Heba. Co3Be3aus, ApKUe 3BE3 B,
IJIAHETHI, UX BUJIUMOE JIBHIKEHHUE.
ConHeyHast cucTeMa

Comnure. ComHeyHass akTUBHOCTb.
Uctounuk sneprun ConHIa u 3BE371

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

https://m.edso0.ru/1JZR54JA0

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKHU.
3BE3/1bI NIABHOM MOCIIEI0BAaTEIbHOCTH.
BnyTtpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE NIPEACTABIEHUS O
IIPOUCXOXKACHUHU U 3BoIronuu CosHIa U
3BE3]

https://m.edso0.ru/GGD3W74Z0

58

Muieunslii [Iyre — Hama ['anakTuka.
[Tonoxenue u aBmxenue ConHia B
INanaktuke. I'anakruku. YEpHbIe ObIpHI B
Apax rajJaKkTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pazberanue ranakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe
n3nydeHue. MeTtarajiakTuka

https://m.edsoo0.ru/9IWRLVWNN

60
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Hepemennsie mpob6ieMbl aCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
ACTPOHOMMH U aCTPOPUIUKI»

https://m.edsoo.ru/LJHNL2MCF

https://m.edsoo.ru/TXTTCT488
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Ob6o6maromuii ypok. Pois pusuku n
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMAIbHON B
ATUYECKOH chepax NesaTeTbHOCTH
yeJjioBeKa

O6o6marmuii ypok. Pons u Mmecto

(bu3KUKN U ACTPOHOMHHU B COBPEMEHHOI
HAyYHOU KapTHUHE MHpa

https://m.edsoo.ru/WNJ5CRXYD

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

64

O6o6maromuii ypok. Pons ¢pusndeckoit
Teopuu B GOPMHUPOBAHIH TIPEICTABICHUI
0 (hu3uYecKoi KapTUHE MUPA

https://m.edsoo.ru/Y29SVPCVR

65

66

67

O6o6maromuii ypok. Mecro pusudeckoit
KapTUHBI MUPA B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJCTABICHUI O IPUPOE

PesepBHBIi ypok. MarHuTHOE 10JIE.
DNIEKTpOMarHuTHask UHIYKIUS

PesepBHbIil ypok. Ontuka. OCHOBBI
CIEeLHAaJIbHON TEOPUU OTHOCUTEIBbHOCTH

https://m.edsoo.ru/LKNUIKHZH

https://m.edsoo.ru/EVMFIQTP6

https://m.edsoo.ru/E5S5ABJRKSL

68

Pesepnniit ypok. KBantoBas dusuka.
DJIeMEHTHI aCTPOHOMUU U aCTPOPHU3UKH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/RARQLV02]
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MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi

JleMOHCTpUpOBaTh Ha NpPUMEpPax poJib M MecTo (UMK B
(hopMUPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHH
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

nroaen

10.2

VY4uTBIBaTh I'PaHULIbI IPUMEHEHHUS U3YUEHHBIX (U3NYECKUX MOJETCH:
MaTepuajibHas TOYKa, MHeplUalbHas cucTeMa OTc4€Ta, abCOJIIOTHO
TBEPAOE TEJO, UACAIBHBIA I'a3; MOJAEIN CTPOCHHUS Ia30B, )KUAKOCTEN U
TBEPABIX TE€J, TOYEUHBIM OJIEKTPUUECKUN 3aps] — MpU PELICHUU

(1)I/I3I/I‘IGCKI/IX 3aJga4

10.3

10.4

Pacno3naBate usnyeckue siBiaeHUs (Ipolecchl) 1 OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KUHETHUUYECKON Teopuu
CTPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJMHENWHOE JIBU)KEHHE, CBOOOJHOE IaJieHue
TN, IBUXEHHE I0 OKPYXHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEIl;
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oO0béMa Tel TMpU  HarpeBaHUU
(oxJaxeHnu), TEIJIOBOE paBHOBECHE, HCIIapEeHHE, KOHJCHCAIlus,
IJIaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIaXHOCTh BO31yXa,
MOBBILICHHUE JIaBJICHUS ra3a MPH €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXJAy IapaMeTpaMH COCTOSIHUS Ta3a B H30MpOIleccax;

OJICKTPpU3alusA TCI, BSaI/IMOJIGI\/’ICTBI/Ie 3apgaa0B

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, MCIOIb3ysl (u3nYecKue
BEJIMYUHBL: KOOPJIHWHATA, IIyTh, MEPEMENIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tella, CWIa, WMIYIbC Tella, KUHETUYECKas DHEpPIrus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas paboTa, MexXaHU4yecKas
MOIIIHOCTb; IIPU OMUCAHUM MPABUIILHO TPAKTOBAaTh (PU3NYECKUI CMBICIT
UCIOJb3yEMBIX BEIMYMH, MX OOO3HAUeHWs] M EIWHUIBI, HaXOIUTh
(opMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEITHMUUHY C JIPYTHMMHU

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMICTBA TE€l U TEIJIOBLIC

SABJICHUA, HCIIOJIb3Yys (I)I/I3I/I‘-I€CKI/IG BCIWMYMUHBI: JaBJICHHUC TIa3a,




10.6

TEMIlepaTypa, CpEIHsAsl KHUHETUYECKas DSHEpPrusi XaOoTHYECKOIOo
JBIKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4Has CKOPOCTb MOJIEKY,
KOJIMYECTBO  TEIUIOThI, BHYTpPEHHss dHeprus, pabora Tra3a,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOrO JBUIaTeNs; IpHU
ONMCaHUU MIPaBUJILHO TPaKTOBAThH ¢buznueckuit CMBICI
HCIIONb3YEMBIX BEIMYMH, UX OOO3HAUEHMS] U E€IUHUIbI, HAXOJIUTh
(opMyJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU

BEJIMYHMHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
ANEKTPUYECKUE  SIBICHUS  (TPOLIECCHI), HCIONb3ys  (hU3MUECcKHe
BEJIMYMHBI: QJIEKTPUYECKUM  3apsf, AJIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  IMOJIA, IOTEHIMaJ, Pa3HOCTb IOTEHLMAJIOB; IIpU
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3UYECKUI CMBICI HCIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYEHHS | EAMHUIBI;, YyKa3blBaThb (OPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIMYMHY C JAPYTUMH

BCINYMNHaMN

10.7

10.8

AHAJIIM3UPOBATDH (1)I/ISI/I‘I€CKI/I€ nmpoueccel M  SABJICHUA, MCIIOJIB3Yys
(u3nuecKkre 3aKOHBI M MPHUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axkonsl HploTOHa, 3aKOH COXpaHEHHUsS MEXaHHUYECKON IHEepruH,
3aKOH COXpPAaHCHUA UMITYJIbCA, IPUHLOUIT CYIICPIIO3UIIUU CUJI, ITPUHIUIT
paBHONpaBUsl HMHEPUUAIBHBIX CHCTEM  OTCYETA; MOJEKYJISAPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBSA3b
CpeaHeld KUHETHUYECKOM HSHEPruu TEIJIOBOIO JIBUXKEHHUSI MOJIEKYN C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsaa, 3akoH KyioHa; npu 3ToM
pasnuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe
BBIpKEHHUE U YCIIOBUS (TPAHHIIBI, 00JIACTH) MPUMEHUMOCTH

OOBSCHATH OCHOBHBIC MPHUHIIMIIBI JEHCTBUS MAIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuuaTh YCJIOBUA HX O€30MacHOro

HUCIIOJIBb30BaHHUA B HOBceJIHeBHOﬁ KHU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHMI; TpU
5ToM (opMynHpoBaTh NpobieMy (3agady) W THUIOTE3y Yy4eOHOro
9KCIIEPUMEHTA, coOMpaThb  YCTaHOBKY M3  TPEAJIOKECHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBiaTh TpsIMbIE W KOCBEHHBIE H3MEPEHUS (DU3MUECKHX
BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAbHBINA CIIOCO0 U3MEpPEHHs U

HUCIIOJIB30BaTh U3BECTHHIC METOJbI OICHKU HOFpeHIHOCTeﬁ I/I3MepeHI/If/'I




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMH BEIMYHMHAMU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHMH; IpU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCUPOBATh pe3ylbTaThl IOJIYYEHHOH 3aBUCHUMOCTHU
(bu3MUecKUX BEIMYHUH B BUJE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yJibTaTaM UCCIIEA0BAHUS

CobmromaTh mpaBmiia  0O€30MAacCHOTO  TpyAda TMPU  MPOBEIACHUU
UCCIICIOBAaHM B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOW M MPOECKTHOM JEATEIbBHOCTH C HMCIIOJIb30BAaHUEM

WM3MEpUTENBbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

10.14

10.15

10.16

Pemate pacuérHbple 3a/lauu ¢ SBHO 3aJIaHHON (DU3UYECKON MOJIEIIbIO,
UCTONB3YSl (PU3MYECKUE 3aKOHBI U TMPUHIUIBI, HA OCHOBE aHalu3a
yCIOBHSI  3aJaud  BbIOMpAaTh  (DU3UYECKYIO MOJIENb, BBIICTATH
¢du3nueckre BENWYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
MIPOBOJIUTH PACUEThl U OLIEHUBATh PEATbHOCTh MOJYYEHHOI'O 3HAYEHUS

(bu3nuecKoil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I'-I€CKI/IC SABJICHUS

Hcnonp3oBaTh mpu  pelieHUH y4yeOHBIX 3aJady  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOMCKA, CTPYKTYpHUPOBaHMS,
UHTEpHpETalMi M MpeACTaBIeHUs y4yeOHOM W Hay4yHO-NOIMYJISIPHOM
uH(pOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

aHAIM3UPOBATh OJIy4aeMyr0 HH()OpMAIUIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSCHEHHE IPOILIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

10.17

10.18

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
YKU3HM 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOWMCTBAMHM, JJISI COXpPAHEHUS 370pPOBbS U

COOJIIOICHHSI HOPM SKOJIOTMYECKOTO MOBECHHUS B OKpY Karollel cpefie

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TPYyNNbl, PalUOHAIBHO  paclpeiessaTh
00sI3aHHOCTH W TUIAHUPOBATh JACSATEIBHOCTh B HECTaHAAPTHBIX
CUTyaluAX, aJE€KBATHO OLECHUBATH BKJAJ Ka)XIOTO U3 YYaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI

11 KUIIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM NMPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

111

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax polb W MecTo (U3MKu B
(OopMHUpPOBaHUN COBPEMEHHON HAay4yHOW KapTHHBI MHpPa, B Pa3BUTHH
COBPEMEHHOM TEXHMKH M TE€XHOJIOTHH, B MPAKTUYECKON ACATEIbHOCTH
JOZIEH, LIETTOCTHOCTh U €IMHCTBO (PM3NYECKOIN KapTHHBI MUpa

VY4uTBIBaTh I'PaHULIbI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOZEIEH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sIepHas MOJAEIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO SiApa MPH pelIeHN: (pr3ndecKux 3aaad

11.3

11.4

Pacnio3naBate ¢u3udeckue siBIeHUS (MIPOIECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJIEKTPOAMHAMUKMA W  KBAaHTOBOH  (pu3HKH:
JIEKTPUUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHoe  JEHUCTBUS  TOKa, B3auMoJieiicTBHE MarHuTOB,
NEKTPOMAarHuTHas MHAYKLMSA, JCHCTBME MAarHUTHOrO TMOJs Ha
MIPOBOAHUK C TOKOM U JABMXKYIIMNCA 3apsij, SJIEKTPOMAarHWTHBIE
KonebaHus W BOJHBI, IPSIMOJMHEHHOE pacHpoCTpaHEHUE CBETa,
OTpakKeHHe,  NpelomiieHHe, uHTepdepeHuus, Audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCHUSl CBETa, (OTOAIEKTpUUECKUil 3¢ dexT
(boTtoapdexrt), cBeToBOE MaBieHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIEKTpa aToMa BOJIOPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

OmnwuceiBaTh  W3yueHHBIE CBOMCTBAa  BelIeCTBA  (AJIEKTPHUECKUE,
MarHMTHbIE, ONTHUYECKUE, DIEKTPHUUECKYIO0 MPOBOJAUMOCTh Pa3IUYHbBIX
Cpel) U DJIEKTPOMAarHWTHbIE sABJIEHUS (TPOIECCHI), HCIOJb3Ys
¢usznyeckue  BEIMYUHBL  DIEKTPUYECKHH  3apsja, Cuila  TOKa,
INEKTPUYECKOE  HANPSIKEHUE,  AIEKTPUYECKOE  CONPOTUBIICHHE,
pasHocTh moteHnmanoB, DJIC, paboTa Toka, WHAYKIIHS MarHHUTHOTO
oy, cuna Awmmnepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTyILKH,
9HEPrusl NIEKTPUYECKOTO M MATrHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KosiebaHui B KosiebaTeIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B IpolLiecce
rapMOHHYECKHUX 3JIEKTPOMAarHUTHBIX Kose0aHui, ¢doxycHoe
paccTosiHue U OINTHUYecKas CHJia JIMH3BI, MPU ONHUCAHUU TPAaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIHYMH, HX
0003HAYCHUsT W €IUHMIbI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOLINE

JTaHHYI0 (U3MYECKYIO BEJITUYUHY C APYTUMU BETUYUHAMU

11.5

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys




(bml/mecxne BCJIMYUHBI: CKOPOCTH JJICKTPOMATHUTHLIX BOJIH, JJIMHA
BOJIHBI M YaCTOTa CBCTA, SHCPIrUud W HMIIYJIbC q)OTOHa, nepunon
moiaypacmoaga, OSHEpPIrusd CBA3WM aTOMHBIX AJACp, IMIPU OIIHMCAaHHUHN
IpaBUJIbHO TPAKTOBATbH q)HSH‘ICCKI/Iﬁ CMBICJI UCIIOJIB3YEMBIX BCIINYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JAaHHYIO (1)I/ISI/II-I€CKYIO BCJIMYUHY C APYI'UMHU BCIMYHNHAMU, BBIYHUCIIATH

3HA4YCHHUC (bHSH‘IGCKOfI BCJINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TPOLECCHl U  SABICHHS, HCIOIb3Ys
¢usnyeckue 3aKOHbl M OpUHLUNBL  3akOH OMa,  3aKOHBbI
MIOCJIeIOBATENbHOTO U MapajuIeIbHOIO COEJUHEHUS IPOBOJHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOIO pacipOCTPaHEHUs CBETA, 3aKOHbI OTPAKEHUS CBETa,
3aKOHBl  IIPEJIOMJICHUS  CBETA, ypaBHEHHE  OWHINTEHHA Ui
¢doroadexra, 3aKOH COXpaHEHUS DSHEPIHH, 3aKOH COXPAHEHUs
UMITyJIbCa, 3AaKOH COXPAaHEHUs DJIEKTPUUYECKOIo 3apsja, 3aKOH
COXpPAaHEHUsT  MaccoBOIO  4HuClIa, IMOCTynarel  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MOpU 3TOM pa3iuyaTh CJIOBECHYIO
(hOpMyYIMPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBHUS

(rpaHubl, 001aCTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArduTHOI'O I10JIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeHiia

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)KE€HUE, CO3/1aBa€MO€  IIJIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BrINoOMHATE SKCIEPUMEHTHI 110 UCCIAEAOBAHUIO (PU3NUECKUX SIBJICHUN U
MPOLIECCOB C MCMOJb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; NpU
3ToM (QOpMYIHpOBaTH MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
IKCTIEPUMEHTA, cobupatb  YCTAaHOBKY M3  TPEAJIOKEHHOTO

00opynoBaHusl, MPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OcymecTBiiTh MpsIMBIE W KOCBEHHBbIE HW3MEPEHHs] (PUIUUECKUX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 U3MEpPEHHs U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpCHIHOCTCﬁ H3MCpCHHﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3UYECKUX BEITUYHMH C HCIOJIb30BAHHEM
NpSIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYHUPOBAThb YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IMOTYYEHHONM 3aBUCHUMOCTH (PU3UYECKUX
BEJIMYMH B BUJIE TaOIUIl U TpadUKOB, JIE1aTh BHIBOJBI 10 pe3ylbTaTaM

HUCCICIOBaHUA

11.12

CoOmromate mpaBmiia 0€30MaCHOTO Tpylda TMPH  TPOBEIACHUH

UCCIIEIOBAaHUH B paMkKax y4yeOHOTO DSKCIEpUMEHTa, YydeOHO-




HCCHGHOB&TGHBCKOﬁ n HpOCKTHOﬁ ACATCIBbHOCTH C HUCIIOJIB30BAHHUCM

M3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOTO 000pyIOBaHUS

11.13

Pemate pacuérHple 3aa4M C SIBHO 3aaHHOM (DPU3MYECKON MOJEIBIO,
HCIIOJIb3YA (bmnqecm/le 3aKOHbBI WM MNPUHOUIIBI; Ha OCHOBC aHalin3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnyeckue BEIUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ pelleHus,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIbHOCTD MOJIYYCHHOTO 3HAYCHHA

(hU3HUECKON BETUIMHBI

11.14

11.15

Pemrate Ka4C€CTBCHHBIC 3aJa4du: BBICTpanBaTh JJOTUYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘IGCKI/IG SABJICHUA

Hcnonp3oBaTe MHpU  pelICHUMH YY4eOHBIX 3aJad  COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYpUPOBaHUS,
UHTEpIpeTalMM W NPEJACTABICHUS Y4eOHOM U HAy4YHO-IIOMYJISIPHOM
nHpOpPMAINY, TIOTYYCHHOW W3 Pa3IUYHBIX UCTOYHUKOB; KPUTHYECKH

AHAJIU3UPOBATD MMOJIYH4aCMYHO PIH(bOpMaI_II/IIO

11.16

11.17

OOBACHATH IIPUHIUIIBL ,HCIZCTBHH MallllH, HpI/I60pOB N TCXHHUYCCKHUX
YCTpOﬁCTB; pa3indaTrb YCJIOBUA HX 0€30ITacCHOr0 MCIIOJIb30BaHUS B

MOBCETHEBHOMN KU3HU
[IpuBoAMTH TpHUMEpHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpyncaromeﬁ cpeac

PaGotare B rpymnie ¢ BBINOJHEHHWEM PA3IUYHBIX COIMAIBHBIX POJEH,
IJTAHUPOBATh ~ pabOTy  TPYMNIBI,  PAlMOHAILHO  PaCHpPEIeIsTh
00s3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B  HECTaHIAPTHBIX
CUTyalUsAX, aJE€KBAaTHO OLICHUBATh BKJAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIBI B PELICHUE paccMaTpUBAaEMOil PoOIeMBbl




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon Koa npoBepsiemoro

HpOBeprEMLIe IJIEMEHTHBI COACPKAHUSA
pa3aejia IJIEMEHTA

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHN A

®uszuka — Hayka o npupoxae. Haydnsle
11 METO/Ibl IT0O3HAaHUS OKpYyXKarolero Mupa. Ponb
JKCIIEPMMEHTa M  TEOpUHM B  IIpOLECCE

MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUH H

1 npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TEOpUU. ['paHULIBI NPUMEHHUMOCTH

19 (buzmuecKux 3aKOHOB. [Tpunamn

' cooTBeTcTBUs. Poiap u Mecto ¢u3uku B

dhopmupoBaHUHU COBPEMEHHOM HAy4YHOU

KapTHUHBI MHpa, B MIPAKTHYECKOU

NESITENbHOCTH JIFOIEN
2 MEXAHUKA
KMHEMATUKA

Mexannueckoe asmxeHne. OTHOCUTEILHOCTD
2.1.1 MexaHudeckoro nsmxkennsa. Cucrema oTrcyéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHssl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  YCKOpPCHHE
21 2.12 MaTEpUAIbHOU TOYKH, MX IPOEKIUH Ha OCH
' CHCTEMBI KOOp/MHAT. Crnoxenne

MIEPEMEILEHUH U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE " PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBIDKEHUE. I'paduku
2.1.3 3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
yCKOpEeHUS, yTH u nepeMeneHUs

MaTCpHaJIBHOP'I TOYKHU OT BPCMCHU




2.2

2.14

2.15

2.16

2.1.7

CBoOopgHoe masienue. Y CKopeHue CBOOOTHOTO

IHagacHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
IBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpOCTPEMUTENILHOE YCKOPEHUE

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHapsAOB, LENHBbIE U PEMEHHBIE
neperayu

[IpakTnueckue paboTHI. N3mepenue
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUSI MEXIY IMYTSIMHU, NPOUIEHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHbIE  paBHBIC
IIPOMEKYTKH BPEMEHH IIPH PABHOYCKOPEHHOM
JBUKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
Hy/10. V3ydyeHne ABUMKEHUs LIapHUKa B BSI3KOU
xuakoctu.  M3ydeHwe — IBWKEHUs — Telna,

OpOILIEHHOT 0 TOPU30HTAIBHO

JTMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbIe

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IIpuHnun cynepnosunuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanibHOU
TOYKM B HWHEPLMAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon HeloToHa ma

MaTCpHUaJIbHBIX TOUCK

224

3akoH BCCMHUPHOI'O TATOTCHUS. Cuia TSOKeCTH.

ITepBas kocmuyeckasi ckopocTb. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus
CKOJBXKEHUS M  CWIia TPEHHA  IOKOS.

Koaddunment tpenus. Cunia cOnpoTUBICHUS




IIpH ABMXKCHUU TEJIa B X KUAKOCTH HUJIN I'a3€

2.2.7

2.2.8

2.2.9

HOCTyrIaTeJ'IBHOG M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO TeTa

MOMEHT CcUJIbI OTHOCUTEIBHO OCH BPALLEHUS.
IInedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJIIUIIHUKH,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH IIOJ
JeicTBUEM HECKOJbKUX cwil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYT'OCTHU, BO3HHKAIOMIUX
B JeopMHpPYyeMOH TNpyKUHE U PE3UHOBOM
oOpaslie, OT BEJMYMHBI HUX JeQopMaLuu.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO

TCJa, UMCHOIICTO OCh BPalllCHUA

2.3

3AKOHbI COXPAHEHN A B MEXAHUKE

2.3.1

NMnynec MarepuanbHONM TOYKH, CHUCTEMBI
MaTepualbHBIX TOYeK. Mmmynsc cwibl U

HU3MCHCHUC UMITYJIbCA TCJIa

2.3.2

2.3.3
234

2.3.5

2.3.6

3akoH coxpa”eHuss umnyiasca B HCO.
PeakTnBHOE IBIKEHIE

PaGoTa cuitbl

MomHocTh CHITE

Kunernueckast s3Heprus MaTepuaibHOU TOUKH.
TeopeMa 0 KNHETHYECKON YHEPTUA
[Torenmmaneuast sHeprus. [loTeHnumanbHas
SHEPIus yIpyro nepopMUPOBAHHOM
npyxusbl. [loTeHIManpHas SHEPrus Tena

BOJIM3HU MOBEPXHOCTHU 3emim

2.3.7

HOTGHL{I/IELHLHBIG N HCIOTCHUHAJIBHBIC CHIIBI.
CBs13b pa6OTI)I HCIMOTCHIOHAJIBHBIX CHUJI C
N3MCHCHUCM MEXaHUYEeCKOMH SHECpPTUn

CHUCTEMBI TEII. 3aKkoH COXpPaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHHYeCcKne yCcTpOWCTBA: IBHKEHHUE PAaKET,
- BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. M3ydeHue CBs3U
2310 CKOpPOCTEM Tel IpU HEYNPYyroM Yyzaape.

UccnenoBanme cBsizu  pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

OcHOBHBIE MIOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
nemkenue. uddysusa. Xapakrep IBHOKEHUS U

B3aHMOHeﬁCTBHH qaCTull B€IICCTBa

3.1.2

Mogenu CTpoeHHsT Ta30B, KUIKOCTEH W
TBEPABIX TeN W  OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIei

3.1.3

3.14

Macca wmonekyn. KommuectBo BemiecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

3.15

3.1.6

3.1.7

Mogens  upeansHoro  rasza.  OcHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOU
TEOPHUH UEATBHOTO rasa

AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETHYECKOW SHEPIMH TEIUIOBOIO JBUKECHUS
yacrtul ra3a. [llkana remneparyp KensBuna
VYpasuenne Knanelipona — Menzaeneesa.

3akoH /lanbToHA

3.1.8

I'a30BBIC 3aKOHBI. I/ISOHpOI_IeCCBI B NACAJIbHOM
ra3c¢ ¢ INOCTOAHHBIM KOJIHMYCCTBOM BC€HICCTBA.

U30TEepMa, U30X0pa, H300apa

3.1.9

Texnuueckue YCTpOMCTBA: TEPMOMETD,

OGapometp




3.2

3.1.10

321

3.2.2

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3JyXa B KJIaCCHOM KomHare. MccnenoBanue
3aBHCUMOCTH MEXIy NTapaMeTpaMH COCTOSHUS

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHaMuueckass cucrema. BHyTpeHH:A
JHEprusi TEPMOJUHAMHYECKON CUCTEMBI H

Ccoco0bl €€ U3MEHEHUS

KonunuectBo Temnotel u padbora. BHyTpeHHss

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.23

Buael Temonepenayu: TEMJIOMPOBOJAHOCTD,
KOHBEKIHU, M3Iy4yeHue. TermoéMKOCTh Tena.
VYienpHas TemIO0EMKOCTh BemlecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI IIPH TCILIOIICpEaAaAIC

3.2.4

3.25

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHenue
MIEpBOTO 3aKOHa  TEPMOJMHAMUKHU K
n3onpoueccam. I'papuueckas UHTEpIpeTaLUs

paboThI Taza

TenmoBble MammHbl. [IpuHIMIBL OElCTBUA
TeIuIoBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix  MamuHax. Koadpduuuent
nonesHoro  nedctBus  (mamee —  KIIM)

terioBord MamuHkl. [{ukin Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocTs  mporieccoB B MPUPOJIE.
TermoBsie JIBUTATEITH. IKOJIOTHYECKHE

HpO6JICMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JBUraTelb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITUOHCD

3.2.8

[Ipaktrueckue padboTel. I3MepeHue yaenpbHOM

TEIUIOEMKOCTH

3.3

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

3.3.1

[TapooOpa3oBanue n koHaeHcanws. Mcnapenue




u KUIICHHE. VY nenbHas TEII0Ta
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

3.3.2

3.3.3

AOcCoNIOTHAE ¥ OTHOCHTEIbHAs BJIAXXKHOCTh

Bo3ayxa. HacelmeHHsli nap

TBépnoe TEJIO. Kpucrannmueckue u
amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpuCTaJlJIbL.

COBpeMeHHHC MaTCpHrabl
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3.35

3.3.6

3.3.7

IInaBnenue wu KpUuCTallIn3alus. VYV nennHas

TerutoTa tiasieHus. Cyomumarus

YpaBHEHHE TEIIIOBOTO OamaHca

TexHudyeckue ycTpOWCTBAa: TUTPOMETP U
IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUH
MOJTYYEHHsI COBPEMEHHBIX MaTepHasoB, B TOM
Yrciie HAHOMAaTEepHAJIOB, U HAHOTEXHOJIOTHH
[IpakTnueckue paboTHI. N3mepenune

BJIA’)KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA

4.1

SJIEKTPOCTATUKA

411

412

4.1.3
414

4.1.5

Onextpu3anus Tea. DNEeKTpUdYecKui 3apsia. Ba
BHJA JJIEKTPUYIECKUX 3apsI0B

[IpoBoaHMKY, TUBIIEKTPUKU u
MOJYIPOBOJHUKHA

3aKOH COXpaHEeHHMsI AJIEKTPUUECKOTO 3apsiia
B3aumoneiicteue 3apsanoB. 3akon Kymnona
DIeKTprYecKoe oJie. Hanpsxénnocts
ANEKTPUYECKOTO OJIS. [TpuHIMI
CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOTO T10JIA

4.1.6

PaGora cumnm  3MEKTPOCTATHYECKOTO  MOJS.

ITorennuan. PasHOCTE MOTEHITNAIOB

4.1.7

HpOBOIIHI/IKI/I U OUSJICKTPUKKU B IMOCTOSAHHOM

JJeKTpuYeckoM  mone.  Jlundnekrpuyeckas




IIPOHUIIACMOCThb

DIIEKTPOEMKOCTb. Konnencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCAaTopa.
OHeprus 3apsHKEHHOr0 KOHACHCATOpa
TexHnueckue  ycTpOMCTBA:  DIIEKTPOCKOII,
419 NMEKTPOMETP, AJIEKTPOCTATUYECKAs 3aluTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED
4110 [IpakTrueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

NOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

421 aNeKTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosHHBII TOK
422 Hanpspokenne. 3akon Oma 1715 yyacTka LenH
423 DNEKTPUYECKOE COMNPOTUBIIEHUE. Y AEIBbHOE
o COITPOTHBIICHUE BELIECTBA
494 [NocnenoBarenbHOE, napaielbHOe,
o CMEIIaHHOE COeIMHEHNE TIPOBOJHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyss
4.2.5
— Jlenna
4.2.6 MOoONIHOCTH 3IEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTpPEHHEE COMPOTHBIICHUE MCTOYHHMKA TOKA.
o 3akon Oma i1 TONHOM  (3aMKHYTOIN)
anekTpuueckoi nenu. Kopotkoe 3ampIkaHue
DJeKTpOHHAs MIPOBOJIMMOCTh TBEPIBIX
428 METAJUIOB.  3aBHCUMOCTb  COIPOTHBIICHUS
o METaJUIOB oT TeMIIepaTyphbl.
CBepxnpoBOIUMOCTb
429 OnexTpuueckuid TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX ITYYKOB
4.2.10 [TonynpoBoaanku. CoOCTBEHHAS U IPUMECHAS
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4.2.12

MPOBOJMMOCTh MOJIYTPOBOJHUKOB. CBOMCTBa

p-n nepexoxa. IloxynpoBoJHUKOBEIE TPUOOPHI

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOTUTHYECKAs IUCCOLUAINSL.

DIeKTpoIn3

DIEeKTPUUECKUI TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSTEIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITEIHLHOTO

pazpsana. Monuus. [1mazma

4.2.13

Texnuuyeckue  ycTpoiicTBa: ammepMerp,
BOJIbTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHArpeBaTelbHbIC npuOopHI,
AJEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BaKyyMHBIN U0/,
TEPMUCTOPbI u (doTope3nucTopsl,

HOJ'IyTIpOBOI[HHKOBLIﬁ Anoa, ralbBaHHUKa

4.2.14

[IpakTrueckue paboThlI. N3yuenne
CMEIIaHHOTO COEANHEHMSI PE3UCTOPOB.

W3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmroneHnue

ANIEKTPOITH3a

11 KJIIACC

Kon Koanposepsiemoro

pasaeiia 3JIEMCEHTA

IIpoBepsiemble 3JIeMEHTHbI COAEPKAHUS

4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE I1OJIE. DJIEKTPOMATHUTHA A UHAYKIUA
IlocTosnnble MaruuTthel. B3aummonelicTsue
431 MOCTOSIHHBIX MAarHUTOB
43 MarnutHoe mose. Bekrop MarHuTHOU
nHAyKuud.  [lpuHnun  cymepno3unuu.
4.3.2 Jlunun MarnutHOM wuHAyKIuu. Kaptuna

JUHAM  MarHUTHOM  MHAYKIUU  TOJSA

IIOCTOSHHBIX MarHuToB




MarauTHoe TMOJ€ MPOBOJHUKA C TOKOM.
KapTuna nuHHMI 1OJS JUIMHHOTO MPSIMOTO

IIpOBOAHHMKA M 3aMKHYTOI'O KOJIBLEBOI'O

4.33 MPOBOJIHMKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoelicTBue NpOBOIHUKOB C
TOKOM
434 Cuiia Amriepa, €€ MOJlyJIb M HalpaBJICHUE
Cuuia Jlopenua, e€ MOAyJb U HaNpaBJICHUE.
JIBrokeHre  3apsHKEHHOM — YacTHII B
433 OHOPOJIHOM MArHMTHOM mone. PaGora
cuiibl JIopeHna
4.3.6 SIBneHue ANeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUH
O/C unaykuuu. 3aKoH IEKTPOMarHUuTHOM
4.38 unaykuun Oapanes
BuxpeBoe anextpuueckoe mnone. IJIC
WHIYKIIAA B TPOBOJHUKE, IBUKYIIICMCS
439 MOCTYNaTeNbHO B OJJHOPOJJHOM MarHUTHOM
oJie
4.3.10 [IpaBuso Jlenia
NHAyKTUBHOCTH. SIBII€HME CAMOMHIYKIIUH.
43.11
O/1C camonHayKIIMU
DHeprus MAarHUTHOTO TOJSI KaTyIIKd C
4.3.12
TOKOM
4.3.13 OJNEeKTPOMAarHUTHOE I10JIE
TexHuueckue yCTPOMCTBA:  MOCTOSIHHBIC
MAarHHTEHI, AIIEKTPOMATHHUTEHI,
4.3.14
AIIEKTPOJIBUTATETh, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTnueckue paboTHL. Nsyuenne
MarHUTHOTO TIOJII KAaTYIIKK C TOKOM.
4.3.15 UccnenoBanme aeWcTBUS  IMMOCTOSHHOTO

Mar"HuTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUS 3J'ICKTp0MaFHI/ITHOI71 HHAYKIUHA




5 KOJIEBAHMA 1 BOJIHBI

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

KonebarensHass cucrema. CBoOOIHEBIE

kojeOanus. ['apmMoHHMueckue KoyeOaHusl.

5.1.1
[lepuon, uwactora, ammummtyna u (asa

KOJIeOaHuM

[IpyxuHHBIH MasTHUK. MaremaTu4ecKuin

5.1.2
MasiTHUK

YpaBHEHHE TapMOHHUYECKHX KOJICOAHUIA.
5.1.3 Kunemarnueckoe u OUHAMHYECKOE

OITHCaHKE KO0JIe0aTEILHOrO JBHXXCHUA

[IpeBpamenue SHEPIrUH pu
rapMoOHMYECKUX  KoneOaHusix.  CBs3b
5.1.4 AMIUTUTY/IBI KoseOaHui HCXOJTHOM
BEJIMYMHBI C aMIUIUTyJaMH KojeOaHuid e€

CKOPOCTH U YCKOpPEHUs

KoneOarenbubiii  koHTYp.  CBOOOIHBIE

5.1 3JIEKTPOMArHUTHBIE KoseOaHus B
UJeaIbHOM  KOJeOaTeIbHOM  KOHTYpe.

>15 AHanoruss MeXAy MEXAHWYECKUMHU W
3EKTPOMArHUTHBIMU KOJIe0aHUSMHU.

®opmyina TomcoHna

3akoH COXPAHCHUS SHEPTHUU B HUACAIBHOM

5.1.6
KoJe0aTeIbHOM KOHTYpE

BoinykeHHBIE MEXaHUYECKUE KOsieOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
5.1.7

BI)IHY)K}ICHHI)IG OJICKTPOMAardauTHLBIC

KOJICOAaHUS.

[lepemennbiii  Tok.  CuHycouAalbHBII

5.1.8 §
NEPpCMCHHBIN TOK.

MomnocTb [IEPEMEHHOTO TOKa.
5.1.9 AMIUINTYIHOE W ACHCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [IpousBoacTBo, nepenada




5.2

U MOTpeOeHne 3JEKTPUUECKON HSHEPrUu.
DKOJIOTUYECKUE PUCKU MPU MPOU3BOJICTBE
BJIEKTPUYECKON SHEPIuu. Kynerypa
HCII0JIb30BAHUS 3IEKTPOIHEPTUU B

HOBCCHHCBHOfI KHU3HU

TexHudeckue yCTpoicTBa: ceiicmorpad,

5.1.11 AIEKTPUUYECKUI 3BOHOK, JUHUU
aJIeKTpoIiepesay
[Ipaktnueckne pabotel. McciemoBanue
3aBUCUMOCTH T€pUoAa MajbIX KoJieOaHUU
5110 rpy3a Ha HUTU OT JJIMHBI HUTH M MAacChl

rpy3a. MccnenoBanne mepeMeHHOTO TOKa B
e U3 TOCIEI0BATENIFHO COSANHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTopa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

MexaHnudeckue BOJIHBI, YCIIOBUS
pactpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHHss W JUIMHA  BOJIHBIL.

HOHepeLIHI)IC " IpOJO0JIBHBIC BOJTHBI

WnTepdepenuus 51 TP paKIUs

MCEXaHHNYCCKHUX BOJIH

5.2.3

524

3Byk. CkopocTh 3Byka. ' poMKOCTH 3ByKa.

BricoTa Tona. TemMOp 3Byka

DJIEKTPOMAarHuTHbBIE  BOJIHBL. Y CIIOBHS
W3JIYy4eHHUs  AJIEKTPOMArHUTHBIX  BOJIH.
B3anmnuast opuenTaius BexktopoB E, B u v

B 3JICKTpoOMar HUTHOI BOJIHE B BaKyyMe€

5.25

CBoiicTBa  BJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3aLus,
mudpakuus, uHtepdepenuus. CkopocTh

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[xana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE >IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHbI paaruocCBiA3 U TCICBUIACHUS.




5.3

5.2.8

5.3.1

Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBHI, YJIBTPa3ByKOBast
JUAarHOCTHKa B TEXHUKE M MEJIHLMHE,
pamap,  pagUONPUEMHHUK,  TEJIEBU30D,

anTenHa, tenedon, CBU-neun
OIITHUKA

[IpsAMonMHEHOE pacnpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyu cBera

5.3.2

5.3.3

5.34

5.35

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS
cera. [loctpoeHne M300paKEHNUIA B TIOCKOM

3epKase

[Ipenomiienne cBera. 3aKOHBI TMPEIOMIICHUS
CBeTa. AOCOIOTHBII IOKa3aTeib

MIPEJIOMIIEHUS

[omuoe BHYTpPEHHEE OTpa’KECHUE.
[IpenenbHBIli yroa MOJHOIO BHYTPEHHETO

OTpaKEHUS

Hucnepcuss  cBeta. CIIOXKHBIH ~ CcOCTaB

Oenoro cBera. L[Bet

5.3.6

Cobuparonie ¥ paccerBaOIIe JUH3BI.
Tonkas nuH3a. DOKyCHOE paccTOsHUE U
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[TocTpoeHnne n300pakeHN B COOMPAFOIIINX
u pacceuBaomux JauH3ax. Dopmyna
TOHKON JHH3BI. YBEIHYCHHE, daBacMoe

JIMH30H

5.3.7

[Ipenensl NpUMEHMMOCTH T€OMETPUYECKON

OIITUKH

5.3.8

WNurepdepentiuss  cBera.  KorepeHTHBIE
HWCTOYHMKHU. VYcnoBus HaO01eHUs
MaKCUMYMOB u MUHHMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)3.3HI>IX KOTCPCHTHBIX UCTOYHUKOB




Hudpakuuss  cBera.  JludpaxuuonHas
pemérka. YciaoBue HAOMIOIACHHS TIABHBIX
5.3.9 MaKCHUMYMOB npu NaJCHUN

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPaKIUOHHYIO PEHIETKY

5.3.10 [Tonspusanus ceeta

TexHuueckue yCTpOWCTBA: OYKH, JIyIIa,

¢doroanmapar, NPOESKIMOHHBIA ammapar,

5.3.11 MMKPOCKOIIL, TEJIECKOTI, BOJIOKOHHAS
ONTHKA, T paKIuOHHAS pemeéTKa,
MOJISIPOU T
IIpakTuueckue paboTHI. H3mepenue

ImoKasareiisd IMPEJIOMIICHUSA. HCCJICIIOB&HI/IC
5.3.12 i} 5
CBOUCTB I/I306pa)KCHI/II/I B JIMH3aX.

Hab6monenue qucnepcuu ceeta

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panuupl PUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynatel TEOPUH
6.1 OTHOCHUTEIILHOCTH: MHBApUAaHTHOCTb
MOAYJA CKOPOCTM CB€Ta B BaKyyMe,

NPpUHOHUII OTHOCUTCIIBHOCTHU OuHIITEeTHA

6 OTHOCHUTEIHHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpEMEHM M COKpalleHue
JUTUHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

CBs3b Macchl C PHEpPruedl W HUMIYIbCOM
6.4 CBOOOMHOM YacTUIBl. OHEprusi IMOKOs

CcBOOOIHOI Y4aCTHULIBI

7 KBAHTOBAS ®U3MKA
SJIEMEHTBEI KBAHTOBOI OIITUKU

®otonbl. Popmyna [lnanka cBsi3u >HEPTUN
7.1 7.11 ¢dorona ¢ ero yactroTod. OHeprus u

UMITYJThC (POTOHA

7.1.2 OTkpeiTHE U HccaenoBaHue (porodddexra.




7.2

7.1.3

7.1.4
7.15

7.1.6

Omeiter - AL CrosmeroBa.  3aKkoHBI
dotorddexra

YpaBHeHue OHHIITEHHA s
dhororddekra. «Kpacnas TPaHMIIA
dotordpdexra

Hasnenue ceera. Onbitel [1.H. Jlebenena
XHUMUYECKOE JICVCTBUE CBETA
TexHuyeckue ycrpoiicTBa: (OTOIIEMEHT,

(dhoTomaryuk, COJIHEYHAas Oarapes,

CBETOJHNO

CTPOEHUME ATOMA

721

Monenb atoma Tomcona. OTBITEL
Pesepdopna o uccinenoBaHUIO CTPOSCHUS

aToMa. HnaHeTapHa;I MOACIb aTOMa

7.2.2

[Tocrynatet bopa. N3znyuenue u
HOMIOIIEHNE  (OTOHOB TpU  IEpexone
aTromMa C OJHOIO YPOBHSA DJHEPIrUH Ha
npyroii. Buasl criektpoB. CriekTp ypoBHeM

OHEPIrur aroMa BOAOpOJaa

7.2.3

724

Bomnnosrle cBoiicTBa uyactull. BoOmHBI fe
Bpoiiis. KopnyckysipHO-BOJIHOBOM
nyanu3M. Judpakuus dIeKTpOHOB Ha

KpHUCTaJIax

CronTafgHoe U BBIHYXXACHHOC H3JITY4YCHHUC.

YcTpoiicTBO U MPUHIIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue yCTpOMCTBA: CHEKTPAIbHBIN
aHayM3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIMA

KOMITBIOTEP

[Ipaktuueckne pabotel. HaOmronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIONEHUST M PETUCTpAIUU

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAaTMOAKTUBHOCTH.  ONBITHI




Pesepdopna mo ompeneneHuro cocTaBa
pamuoakTuBHOTO  m3nmydeHus. CBolicTBa
anbda-, 6eTa-, raMmma-u3iydeHus. BriusHue

PaaAnOaKTUBHOCTHU HaA JKUBBIC OPraHU3MBbI

OTkpplTUE  TPOTOHAa U HEUTpOHA.

Hyxnonnas mozens siapa ['eiizenbOepra —
7.3.3

WBanenko. 3apsan siipa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacna. DNEeKTPOHHBIN u

MO3UTPOHHBIM  Oera-pacnas. lNamma-
7.3.4
U3JIy4EHUE. 3aKOH  paJuOaKTHBHOIO

pacmaga

OHeprus CBS3M HYKIOHOB B  fJpe.

7.3.5
SAnepusie cunbl. Jedekt Macce saapa

Snepuble peakuuu. JleleHHE U CUHTE3

7.3.6
sep

Snepusiit peakTop. TepmosnepHbIit

cuHte3. [IpoOnembl ¥  NEPCHEKTUBBI
7.3.7

SIEPHOM  DHEPreTUKH.  OKOJIOTMUYECKHE

ACIEKTHI SIICPHON DJHEPreTUKU

OnemeHTapHble  yacTUlbl.  OTKpbITHE
7.3.8 MIO3UTPOHA. @yHIaMEHTAIIbHBIE

B3aUMOIEHCTBUSA

TexHuueckne  yCTpOMCTBA:  JIO3UMETP,
7.3.9 Kamepa BunbcoHa, sAIepHBI peakTop,

aToMHas 6oM0a
[Mpaktnyeckne pabotel. McciaemoBanue
7.3.10 TPEKOB YaCTHUI] (o TOTOBBIM
¢dotorpadusim)
DJIEMEHTHI ACTPOOU3UKNU

Bun 3Bé3mHoro Heba. Co3Bes3nmus, SpKHe

8.1
3BE31IBI, IIAHETHI, UX BUAUMOE JIBIIKEHUE

ConHeuHass cucteMa. IlmaHeTel 3eMHOU
8.2

TPYIIIIBI. IImaseThI-ruralThl n nux




8.3

CIIYTHUKH, KApJIHUKOBBIC IIJIAHCTHI. Marsre

testa COTHEYHOH CUCTEMBI

Comane, ¢ortochepa u  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Hcrounuk sueprun CoJiHIa U 3BE3]T

8.5

3BE3/MbI, HMX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3alMOCBSI3b. Jmarpamma
«CTIEKTPATBHBIA  KJIacC — CBETUMOCTHY.
3Bé3npl  IVIABHOH  ITOC/IENOBATEIBLHOCTH.
3aBHCHMOCTh «Macca — CBETHUMOCTBY» IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

8.6

Bnyrpennee CTpOCHHUE 3BE3I.

CoBpeMeHHbIE Ipe/ICTaBIECHUs 0
HPOUCXO0XkIeHnH U 3Bomonuu ConHia u 3BE31.

OTaIbl KU3HHU 3BE3]

8.7

8.8

Mineynsii  Ilyre — Hama I'anakrtuka.
CnupanbHas  ctpyktypa  [amakTukwy,
pacmpeneinieHue 3BE31, rasa M IIBUIM.
[lonoxxenne wu paBwxkenne ConHLa B
lanaktuxe. Ilnockas u  cdepuyeckas

OOACUCTEMBI [ aJlTakKTUKHA

Tuner ramaxktuk. Paguoranaktuku H

KBa3aphl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon Xabb6na. Pas0eranuve rajakTuk.
Bospact u paguyc BceneHHoM, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usiyyeHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHoi.
Meraranaktuka. Hepeménubsie mpoOiembl

aACTPOHOMHHU




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






