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IHHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YypOBHS Ha YpOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU M TpeOOBaHUI K pe3yibraTam
OCBOCHHUSI OCHOBHOUW 00pa3oBaTenbHON MTporpamMmbl, mpencraBieHHbIX B OI'OC
COO, a Ttakxke c yudérom denepaibHOl pabodeil mporpamMmbl BOCHUTAHUSA U
KOHILIENIINKM TpenojaBaHus yudeOHoro mnpeamera «Duszmka» B 00pazoBaTEbHBIX
Opra”u3anusx Poccniickoit denepanuu, pean3yIOIINX OCHOBHbIE
00pa3zoBaTebHbIE MPOTrPAMMEI.

Conepxanue mnporpaMMbl 10 (U3MKE HaAMpaBlIeHO Ha (opMHUpoBaHUE
€CTeCTBEHHO-HAYYHOH KapTUHBI Mupa oOydarontuxcs 10-11 kmaccoB mnpu
o0ydeHun ux (pusuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiMm PI'OC COO k
IJIAHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM M METAalpeIMETHBIM pe3yJibTaTam
oOyueHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCThH peaJu3aluh MEXIPEIMETHBIX
CBs3ell (UBMKM C €CTEeCTBEHHO-HAyYHbIMM Y4YEOHbIMU TmpenMeramu. B Heil
ONPEENSIIOTCS OCHOBHBIE LIETU M3y4eHUs (PU3MKH Ha YpOBHE CPEIHEro OOUIEro
o0Opa3oBaHUs, TUIAHUPYEMBIE PE3YNIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeMeTHbBIC, TpeAMETHbIE (Ha 0a30BOM yPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHUpPYEMBIEC PE3yIbTaThl OCBOCHUS Kypca (PU3MKHU Ha 0a30BOM YpOBHE, B

TOM YUCJIE MPEAMETHBIE PE3YAbTAThl IO rofaM o0yUYeHus;

e cozaepxanue yueOHoro mpeamera « Pu3nka» Mo rogaM oOydyeHHs.

®du3nka Kak Hayka O Haubosiee OOIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B
KayecTBE y4eOHOTo MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUI 00 okpyxatomeM mupe. [IkonbHbIN Kype PU3MKN — cucTEMOOOpa3yonInil
JUISl €CTECTBEHHO-HAYYHBIX y4YE€OHBIX MPEAMETOB, MMOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHHH, H3y4yaeMbIX XHMHEH, OHOJIOTHEH,
dbuzudyeckoit reorpadueir U acTpoHoMuel. Mcmonb3oBaHHE W aKTUBHOE
npuMeHeHue  (U3MYecKUX 3HAHUW  ONpelensieT Xapakrep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMI B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, MOJYYEHHUsI HOBBIX MAaTepHaOB C 3aJaHHBIMU CBOMCTBAMHU WU APYTHX.
N3yyenne  ¢u3mkum  BHOCHUT  OCHOBHOM  BKiIag B (opMupoBaHUE
€CTECTBEHHO-HAYYHOM KapTHHBI MHpa OOydaroumxcs, B (OpPMHpPOBAHUE YMEHHM
NPUMEHSITh HAy4YHbI METOJl TIO3HAHUS TP BBINIOJIHEHUW HWMH Yy4eOHBIX
UCCIIEOBAHUN.

B ocHOBy kypca Qusuku 11 YpOBHS CpemHEro OOIero oOpa3oBaHUs
MOJIOKEH pAN UAEH, KOTOpblE MOXHO paccMaTpUBaTh KAaK MPUHLMIBL €ro
MOCTPOEHUS.

Hoes yenocmumocmu. B COOTBETCTBHM C HEH Kypc SIBISETCS JIOTHYECKU
3aBEPLIEHHBIM, OH COIEPKUT MaTrepuajl U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KAK
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOM (hU3HKH.



Hoesa cenepanuzayuu. B cOOTBETCTBHM ¢ HeW Marepuan Kypca (GU3NKH
o0bemMHEH BOKPYTr (Qu3MUEeCKuX Teopwil. Bemymmum B Kypce sBisSeTcs
dbopMupoBaHUE TPEACTABICHUA O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanusi mpearnonaraeT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3NYECKOW HAyKH, OCMBICICHHE CBS3H Pa3BUTHUSA
¢uzukun ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJIOTMYECKUMHU MTPoOIeMamu.

Hoess  npuxnaounoti Hanpasnennocmu. Kypc ¢Gusuku mpeamnosaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHHYECKHX W TEXHOJIOTHUYECKUX TPHIIOKCHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TIOCPEICTBOM BBEICHHUS 3JIEMEHTOB
CONIEP)KaHMsI, TOCBSIIEHHBIX HKOJOTUYECKUM IpobiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJOTHH, a TaKkke O0OCYXKICHUS
po0JIeM parmoOHATEHOTO MPUPOIOTIONH30BAHUS U IKOJIOTHUECKON 0€30MacHOCTH.

CrepXHEBBIMH JJIEMEHTAaMU Kypca (M3MKH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCS (pu3nyeckue Teopuu (popmupoBaHue MpPENCTABICHUN O
CTPYKTyp€ MOCTpOEHUsI (PU3NYECKOIl Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX  TPEACTABICHUAX O TPHUpPOAE, TIpaHHUIAX
MPUMEHUMOCTH TEOPUM, ISl OMHCAHUS ECTCCTBEHHO-HAYYHBIX SIBICHHN U
MIPOIIECCOB).

CucTeMHO-IeSTeIbHOCTHBINA MOJIX0Jl B Kypce (PU3UMKU peanu3yeTcs Mpekie
BCEro 3a CYET OpraHu3aldd SKCHEPUMEHTAIBHOU NEATEITbHOCTH OOYyYaroIIUXCs.
Jlns  Ga3oBOoro ypoBHS Kypca (QU3HMKA — OTO HCIOJb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U JIaOOpaTopHbIX paboT,
KOTOpBbIE B TIporpamMme 1o (hu3uKe OObEIMHEHBI B OOIIMH CIHUCOK YYCHHYSCKUX
paKTUYeCKUX paboT. BeineneHne B ykazaHHOM NepeyHe JabopaTopHBIX padoT,
NPOBOJUMBIX JUIsi KOHTPOJSL W  OIECHKH, OCYIIECTBISIETCS  yYaCTHHUKAMH
00pa3oBaTeIbHOTO TMpoIlecca HCXOAsS U3 OCOOCHHOCTEH IUJIAHUPOBAHUS U
ocHamleHus: kabuHera ¢Qusuku. Ilpu sTomM obecneuynmBaeTcs OBIAJCHUE
00y4aroImuUMHCsT YMEHUSMU TPOBOJIUTH KOCBEHHBIE W3MEPEHHUS, HCCIEIOBAHMUS
3aBUCUMOCTEH (PU3MYECKUX BEIUYMH M TOCTAHOBKY OIBITOB [0 IIPOBEPKE
NPEUIOKEHHBIX THITOTE3.

Bbonbuioe BHUMaHue yaensercs perieHnio pacuéTHRIX U KaYeCTBEHHBIX 3a1a4.
[Tpu sTOM 11 pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3374 C SIBHO 3aJaHHOU
bu3nuecKkod MOJENbI0, TO3BOJISIIONIME MPUMEHSATh HM3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paslienia Kypca, TaK U MHTETpUpys 3HAHUS U3
pasHbIX pa3aenoB. /(s kaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/laHUs HA
OObsICHEHHE TPOTEKaHusl (U3MUECKUX SIBICHUM U MPOLIECCOB B OKpPY)KAIOIIEH
KU3HM,  TpeOyromme  BbiOOpa  (QU3WYECKOM  MoAenu  JUIsl  CHUTyalluu
PAKTUKO-OPUEHTHUPOBAHHOTO XapaKkTepa.

B COOTBETCTBHUHU c TpeOOBAHUSIMU OIrocC COO K
MaTepUalbHO-TEXHUYECKOMY OOECIEUeHHI0 YYEOHOro npouecca 0a3oBblil ypPOBEHb



Kypca (U3MKA Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs JIOJDKEH U3y4yaThCs B
YCIIOBHUSIX TIPEIMETHOTO KaOWHeTa (DU3WKH WIA B YCJIOBHUSIX HHTETPUPOBAHHOTO
KaOuHeTa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJa. B kaOuHere GU3MKHU TOIKHO
ObITH HEOOXoaUMOE J1aboparopHOe 0OOPYAOBAHUE JIJISl BBHINIOJHEHHUS YKa3aHHBIX B
porpaMme 1o (pU3MKe YUYECHHUICCKHX MPAKTUYECKUX padOT U JEMOHCTPAIMOHHOE
o0opynoBaHueE.

JlemoHCTpaliioHHOEe  00opynoBaHuEe (OPMUPYETCSI B COOTBETCTBUU  C
OPUHIIMIIOM MHUHUMAJIBHOM  JTOCTAaTOYHOCTH W  00ecrleynBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TMporpamMme Mo (U3UKE KIIOUEBBIX JEMOHCTPALMM IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SBJICHWHA ©  TIPOIECCOB, OSMIMPUYCCKUX M
(dbyHIaMEeHTAIbHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMEHEHUH.

JlaboparopHoe 00OpydOBaHHME IS YYCHHYECKUX MPAKTUYECKUX padoT
dbopMupyercss B BUAEC TEMATUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYaromuxcs. TeMaTHYeCKUe KOMIUICKTBI
7a00paTOpHOrO0 O0OpPYIOBaHUS JOJMAKHBI OBITH TMOCTPOCHBI HAa KOMILJIEKCHOM
WCIIOJIb30BAHUH AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(DPOBBIX JaOOpaATOPHiA.

OCHOBHBIMHU 1EJIIMH U3y4YeHUs (PU3UKH B 00I1IEM 00pa30BaHUU SBISIOTCS:

e (GdopMHUpOBaHHE HWHTEpEca M CTPEMIICHHS OOYYarOIIMXCS K HAyYHOMY
M3YYCHHUIO TIPHUPONBI, Pa3BUTHE WX HWHTCIUICKTYaJbHBIX M TBOPUYCCKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAyYHOM METO/E TO3HAHUSA U (popMHUpOBaHUE
UCCJIEIOBATENIbCKOTO OTHOIICHHS K OKPYKAIOLIUM SIBICHUSIM;

e (GOpMHUPOBAHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yiabTara H3YUCHHS
OCHOB CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DHU3UKU;

e (dopMmupoBaHWE YMEHUW OOBSACHATH SBICHUA C HCIOIH30BAHUEM
bu3nUecKuX 3HAaHUN U HAYYHBIX JI0KA3aTebCTB;

e (dopMHpOBaHUE TMPEJACTABICHUN O POiW (U3UKU JUISI Pa3BUTHS APYTHX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJIOTHA.

JlocTrxeHne 3TUX Iesield 00ecTeYnBaeTCsl peuieHHeM CIEeIyIOMMX 33134 B

nporecce u3yueHus Kypca GU3MKU Ha ypOBHE CpEHEro o01iero 0opa3oBaHus:

e IMpUOOpETEHHWE  CHUCTEeMBbl  3HaHMM 00  o0mux  QusnuecKkux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKIIIOUAs MEXaHUKY, MOJIEKYIISIPHYIO
Gu3HNKy, DNEKTPOAMHAMHUKY, KBAHTOBYI0 (HU3UKYy ©  DIIEMEHTHI
acTpousukw;

e (dopMHpOBaHHWE YMEHUW TNPUMEHITh TEOPETHUUECKUE 3HAHUSA A
0oObsiCHEHUs (U3MYECKUX SBJICHUM B TPUPOAEC U IS TNPUHATUA
IIPAKTUYECKUX PELICHUN B [IOBCEIHEBHOU XU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pPA3NMUYHBIX 337a4 C SBHO 3a/JaHHOM
dusznueckoir Momenbplo, 3a7ad, MOJAPa3yMEBAIOIINX CaMOCTOATEIHLHOE
co3anue PU3NYECKOl MOJIeNH, aJIEKBAaTHON YCIOBUSIM 3a/1a4H;



e TOHMMaHUE (PU3NYECKUX OCHOB W TPHUHIIMIIOB JCHCTBUS TEXHUYECKHUX
YCTPOUCTB M TEXHOJOTHUUECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJILHOTO TJIAHUPOBAHUSI U TPOBEICHUS
(GU3HYECKUX SKCICPUMEHTOB, aHAJIN3a W WHTEPIpeTalnk WHGOPMAIIHH,
OTIPEICIICHHSI TOCTOBEPHOCTH TMOTYIYCHHOTO PE3YIbTATa;

e CO37aHHWE YCJIOBHH JJISl Pa3BUTHSI YMEHHUI MPOEKTHO-MCCIICTOBATEIHCKOM,
TBOPYECKOU 1€ TETbHOCTH.

Ha wusydenue ¢usuku (06a30BBIM ypOBEHb) Ha YPOBHE CPEIHET0 OOIIEro
obpazoBanus orBoautcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B HEJENI0), B
11 kimacce — 68 4yacoB (2 yaca B HEACIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TepedeHb JTabopaTopHBIX W
NPAKTUYECKUX pPAOOT SBISETCS PEKOMEHJOBAaHHBIM, YYHUTENb JeaeT BbIOOD
NPOBEJICHNs JTa0OPaTOPHBIX pPabOT M OMBITOB C YYETOM HMHIWBHIYyaTbHBIX
0COOEHHOCTEN 00yJarOIIUXCS.



COAEPXAHME OBYYEHMUSA
10 KITACC

Pasznen 1. ®u3dnka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka o npupoze. HayuHble MeTombl NMO3HAHUSA OKPYKAOLIErO
mupa. Posb dKcnepumMeHTa M TEOpUHM B IPOLECCE IO3HAHUSA NPHUPOBIL.
DKCHEPUMEHT B (PU3UKE.

MonenupoBanue (U3MUYECKUX SIBICHUN U mpoleccoB. HayuHble rumoressl.
®duznyeckre 3aKOHbl U TEOPUHU. | paHUIbl MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHA.

Pone u mecto duszuku B (popMUpOBaHUM COBPEMEHHOW HAYyYHOW KApTUHBI
MHpa, B IPAKTUYECKOUN JAESTEIbHOCTH JIOACH.

Jlemoncmpayuu

AHanoroBele ¥ 1U(GPOBBIE H3MEPUTEIbHBIE TPUOOPHI, KOMIBIOTEPHBIE
JTATYHKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe aBukeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHUKEHHSI.
Cucrema orcuéra. Tpaekropusi.

[lepemenienue, ckopocTh (CpefHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOpPEHHE MaTepuajbHOM TOUKH, WX MPOCKIMU HA OCHU CHUCTEMBI KOODJMHAT.
CroxxeHue nepeMeeHn U CII0KEHUE CKOPOCTEN.

PaBHOMepHOE M PaBHOYCKOPEHHOE MpsAMOIMHEHOE nBmkeHue. [paduku
3aBUCUMOCTH  KOODAMHAT, CKOPOCTH, YCKOPEHHs, IYyTH M TNEpPEeMEUICHUS
MaTepuaIbHON TOYKH OT BPEMEHH.

CBobOoaHoe najzeHue. YCKopeHre cBOOOAHOTO NaJeHusI.

KpuBonnuennoe  newxkeHue. JIBMKEHHME  MarepualbHOM  TOYKH 11O
OKPYKHOCTH C IMOCTOSSHHOM IO MOAYJIIO CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JINHEWHAS
ckopocTs. [leproa u yactora obpamienus. LlenTpoctpemMurensHoe yCKOpeHHe.

TexHuueckue yCTPONCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIKEHUE CHAPSIO0B, IIEMTHbIE U PEMEHHBIE TIepeaayn.

Jlemoncmpayuu

Mognenb cucTeMbl OTCYETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEpPUCTUK
JBUKCHUS.

[IpeobpazoBaHue IBUKEHUHN C UCIIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3MyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne nBwkeHusi Tena, OPOIIEHHOTO TOJ YIJIOM K TOPH30HTY U
TOPU30HTANBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaICHHUS.



Hanpasnenne ckopoCcTy pu IBUKEHUU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHwie pabomwl

N3ydyeHne HEPaBHOMEPHOTO IBHMXKEHUS C LIEJIbIO ONPENIEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXIYy NyTSIMH, HNPOMJICHHBIMU TEJIOM 3a
MOCJIEAOBATEIIbHBIE PABHBIE TPOMEKYTKH BpPEMEHU IIPU PaBHOYCKOPEHHOM
JBVKEHUH C HAYAJIbHON CKOPOCTHIO, PABHOM HYJIIO.

N3ydenune nBuxKEHUS MapuKa B BI3KOW KUIKOCTH.

N3yuenne nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyauun  orHocutenbHOCTH  lamunes. IlepBwii  3axkoH  HbroToHa.
HNHepimanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. I[lpuniun cynepno3unnu cui. Bropoi 3axkoH HeroToHa
JUIS. MaTepuaabHOU TOUKH. Tpernii 3akoH HproTOHA 1151 MarepraibHbIX TOYEK.

3akoH BcemupHoro TtiaroreHus. Cuia Tspkectu. llepBasg kocMuueckas
CKOpPOCTb.

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

Tpenue. Bunbl TpeHus (Mokosi, CKoybxeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuna TpeHUs! CKOJMBXEHUSI U cuia TpeHus nokos. Koaddumment Tperus.
Cuita conpoTUBIIEHUS MPU JBH>KEHUU Teja B KUIAKOCTH WM Ta3e.

[ToctynarensHO€E U BpallaTelbHOE JIBUKEHHUE a0COIIOTHO TBEPIOTO Tela.

MOMEHT CHuJIbI OTHOCHUTENBHO OCH BpaimieHud. llnedo cunbl. YcnoBus
paBHOBECHUs TBEPAOTO TEIA.

TexHu4eckrne yYCTPOMCTBA M IPAKTUYECKOE INPUMEHEHUE: MOAIUITHUKY,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepIUN.

CpaBHeHHE MacC B3aUMOJICUCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

H3mepenue cuil.

Cnoxenue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JAe(hOpPMAIIHH.

HesecomocTb. Bec Tena mpu yCKOpEHHOM NTOABEME U MAJCHUMU.

CpaBHeHUE CUIT TPEHUSI IOKOS, KAYEHUS U CKOJIbKEHUS.

VYcoBus paBHOBECHS TBEPAOTO Telia. BUabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomuwl

N3ydenue ABM>XeHUs OpycKa 10 HAKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B IPYKUHE U
pe3rHOBOM o0pasiie, OT Ux jJehopMallvu.

HccnenoBanue ycCIIOBUK PaBHOBECUS TBEPAOTO TEla, HMEIOUIETO OCh
BpAILICHUS.



Tema 3. 3akonvl coxpanenus 6 mexanuke

Nmnynsec mMarepuanbHOM TOUKH (Tela), CHUCTEMbl MaTepHaJbHBIX TOYEK.
NMnynbCc Cuiibl U U3MEHEHUE HMITYJIbCA Tejla. 3aKOH COXPAHEHHUS] HUMITYJIbCA.
PeakTuBHOE ABMIKCHUE.

Pabora criabpl. MOIIHOCTE CHJIBL.

Kunernueckass »Heprus MarepuaibHOH TOukd. Teopema 00 H3MEHEHUH
KUHETUYECKOM SHEPTUH.

IlorenmuanbHas SHEprus. ITorenuuansHas SHEprus YIIPyTO
nedhopmupoBaHHON  mpykuHBL.  [loTeHIManpHas  SHeprust Tena  BOMU3H
MOBEPXHOCTHU 3EMJIH.

ITorennuanbpHbIC " HEIIOTSHIIMAJILHEIC CHJIBL. CBs13b paboThI
HETIOTCHIMAJIBHBIX CHUJI C WU3MEHEHUEM MEXAHUYECKOW SHEPruM CUCTEMbI TeEll.
3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTHUH.

VYhpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4ecKkrne yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHHUE: BOJOMET, KOIIED,
MPY>KUHHBINA MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKCHUE.

[Tepexon moTeHIMATBLHON YIHEPTUHM B KHHETHYECKYIO M 00OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamoprvie pabomol

N3yueHnne aOCONIOTHO HEYNMPYroro yjaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizum pabOTHl CHJIBI ¢ M3MEHEHHEM MEXaHMYECKOW SHEpruu
TeJla Ha MPUMEPE PACTSIKEHUSI pE3MHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKka U TepMOAUHAMUKA

Tema 1. Ochoebl MONeKyNAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE TMONOXKEHUS MOJEKYJISIPHO-KUHETUYECKON TEOPUH M UX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. uddysus. Xapaktep ABHXKEHUS U
B3aWMOJICVCTBHUSl YaCTHI] BEIIECTBA. MoOJenu CTpOE€HUs Tra3oB, KUIKOCTEH U
TBEPIBIX TEI U 0OBICHECHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieei. Macca u
pa3mepsl Monekys. KonmnuectBo BeniectBa. [loctosaHas ABoraapo.

TenoBoe paBHOBecue. Temieparypa u e€ msmepenue. lllkana temneparyp
Llenbcus.

Mopnens UJICAIBHOTO rasa. OcHoBHOE YPaBHEHHE
MOJIEKYISIPHO-KUHETHUECKOM TEOPUH UealbHOro ra3a. AOCOMIOTHAs TeMIieparypa
KaK Mepa CpeAHEd KHUHETUYECKOM SHEpPruu TEIUIOBOTO ABMIKEHHUS YacTHUIl rasa.
[IIxama TeMIIEpaTyp KenpBuHa. I'azoBbIC 3aKOHBI. YpaBHeHUE
MenneneeBa—Knanenpona. 3akon lansroHa. M3omponeccsl B HaealbHOM rase ¢



MOCTOSIHHBIM ~ KOJTMYECTBOM  BelecTBa. [ paduueckoe  mpeacTaBieHHe
U30IPOLIECCOB: U30TEpMa, H30X0pa, n300apa.

TexHuuecKkue yCTpPONCTBA U MPAKTHUUYECKOE MPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHl, TOKa3bIBAIOIINE AMCKPETHOE CTpOEHHE BemlecTBa, ¢ororpaduu
MOJIEKYJI OPTaHUYECKUX COEAUHEHU.

OnbIThl 10 U PY3UH KUIKOCTEN U Ta30B.

Monenb OpOyHOBCKOTO JBHKCHUSI.

Mopnens oneita LlTepHa.

OnbIThI, JIOKa3bIBAIOIINE CYyILIECTBOBAaHHE MEXMOJIEKYISIPHOTO
B3aUMOJICHCTBHUSI.

Mozenp, HTIOCTpUpPYIOIIAs PUPOAY AABIEHUS ra3a Ha CTEHKH COCYAA.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHUS HUJEabHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomol

Onpenenenne mMaccel BO3yXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHUU
00bEMa KOMHATHI, IaBJIICHUSI U TEMIIEPATypbl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy MapaMeTpaMU COCTOSIHUS pa3peKeHHOTO
rasa.

Tema 2. Ocnoebl mepmoOuHamMuKu

TepmonuHamMuueckass cucrema. BHYTpeHHsII dHEPrus TEPMOAMHAMHUYECKOU
CUCTEMBI M CIOCOOBI € m3MeHeHus. KoamdecTBo TermioTel U pabora. BHyTpeHHSs s
BHEPIrHsi  OAHOATOMHOTO  HJCAIBHOTO  raza. Buasl  Temionepenav:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3IyUYCHHE. YIENIbHAas TEIJIOEMKOCTh BEIECTBA.
KonnuecTBO TEMIOTHI IPH TEIIONEPEAUE.

[lonsitue 006 anumabatHoM mnpouecce. llepBplii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnre mepBOro 3akoHa TEPMOIWHAMHKH K wu3omporeccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. Heo6paTuMocTh poiieccoB B MpUPO/IE.

TerutoBple  MamuHbl.  [IpyHOMOBI  JEUCTBUS — TEIUIOBBIX — MAallWH.
[Ipeobpa3oBanusi SHEpruu B TEIUIOBBIX MammHax. KospduuueHt mone3Horo
nericTBus  TeraoBod mammHbl. I[{ukn KapHo m ero ko3¢ @UIMEHT IOIE3HOTO
JENCTBUA. DKOJIOTHYECKUE MTPOOIEMbI TEIIJI0IHEPTETUKH.

TexHuueckue YCTpOHMCTBA M TMPAKTUUYECKOE NPUMEHEHHE: JIBUTaTellb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOIUILHUK, KOHJAUIIMOHED.

Llemoncmpayuu

N3meHenne BHYTpeHHEW SHEPrUU Tela TMPU COBEPIICHUU PAOOTHI: BBUIET
npoOku u3 OYyTBUIKM MOJA JEHCTBHEM C)KAaTOTO BO3[yXa, HarpeBaHue 3dupa B
JaTyHHOU TpyOKe MyTEM TpeHUsl (BUAECOAEMOHCTpaIs).

N3meHeHne BHyTpeHHEN SHEpruu (TeMIiepaTyphl) Tejla Mpu Terionepeaaye.



OnpIT 1O aguabaTHOMY pacCHIMPEHHI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Monenu napoBoil TypOUHBI, IBUTATEIIsI BHYTPEHHETO CTOPAaHUS, pEaKTUBHOTO
JIBUTATEJIS.

Yyenuuecxuii sxcnepumenm, 1abopamopHie pabomol

N3Mepenue yenbHOM TEIITOEMKOCTH.

Tema 3. Aepezammnuie cocmoanusn eeutecmea. Pazosvie nepexoovl

[TapooOpazoBanue u koHAeHcauus. Mcnapenue u kuneHue. AOCONIOTHAA U
OTHOCHTEJIbHAs BJIAXHOCTh BO3ayxa. HacelmeHHbIM map. YaenbHas TEIIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbIe Tena. AHU3OTPOIHS CBOMCTB
kpuctauioB. JKuakue kpuctamibl. CoBpeMeHHbIe Marepuaibl. [lnaBineHue u
KpUcCTaJUIU3alus. YAenbHas TerioTa riasieHus. Cyonumanusi.

YpaBHEHHUE TEIIIOBOTO OaraHca.

TexHUueckne YCTpONCTBA M MPAKTHUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUM TOJTYUECHUSI COBPEMEHHBIX MaTe€pUaJIOB, B
TOM YKCJI€ HAHOMATEPUaAJIOB, U HAHOTEXHOJOTHH.

Llemoncmpayuu

CBoiicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noHMKEHHOM J1aBJICHUH.

CniocoObl U3MEpEeHUS BIAXKHOCTH.

Habntonenue HarpeBaHus U IJIaBJICHUS KPUCTALTMYECKOTO BEIIIECTRA.

JleMOHCTpanus KpuCTaJLIOB.

Vuenuueckuii sxkcnepumenm, nabopamopmvie pabomaol

M3MepeHune 0THOCUTEIBLHON BIQXKHOCTH BO3yXa.

Pa3znen 4. DiieKTpOAMHAMUKA

Tema 1. Inexkmpocmamuxa

OnekTpu3auusi Tel. OJEKTpUYecKWid 3apsa. JlBa BHIA DBIEKTPUYECKUX
3apsiioB. [IpOBOAHUKH, AMDIEKTPUKA M TOJYIMPOBOJHUKU. 3aKOH COXPAaHECHUS
ANEKTPUYECKOTO 3apsiia.

B3aumoneiictBue 3apsinoB. 3akoH Kymona. TodeuHbIN 3JE€KTpUUECKUN 3apsi.
Onekrpuueckoe mnone. Hanpsok€HHOCTh  AnekTpuyeckoro mois. I[IpuHnmn
CYNEPHO3UILIUUA DJEKTPUUECKUX Toyie. JIMHUKM HanpsHKEHHOCTU DIICKTPUYECKOTO
OJISL.

Pabora cun  anekrpocrarnueckoro  mons.  Ilorenuman.  PasHocTh
noreHuuanoB. I[IpOBOAHMKM UM JUANEKTPUKU B JJIEKTPOCTATUYECKOM IOJE.
JlusnexTpuyeckass IPOHUIAEMOCTb.

DnekTpoeMKOCTh. KonaeHcarop. DneKTpo€MKOCTh MIOCKOTO KOHAEHCATOopa.
DHeprus 3apsiKEHHOT0 KOHAEHCaTopa.



TexHu4yeckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTATUYECKas 3alllMTa, 3a3€MJICHHE JJIEKTPOIPUOOPOB,
KOHJICHCATOpP, KOIIUPOBAJIBHBIM aIlrapar, CTpyWHbIN IIPUHTED.

Llemoncmpayuu

YCTpOKCTBO M IPUHLIUIT JEUCTBHUS JIEKTPOMETPA.

B3anmonelicTBue Ha’IEeKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TI0JIE€ 3aPSHKEHHBIX TEJ.

[IpoBOIHUKHN B 3JIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIM3IEKTPUKH B AJIEKTPOCTATUUECKOM ITOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOLIAau
IJIACTHH, PACCTOSTHUSI MEK1y HUMU U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne anekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosannwtii nekmpuueckuii mok. Toxu é paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUA CYIIECTBOBAHMUSI DJJIEKTPUUYECKOTO TOKAa.
Uctounuku Toka. Cuna Toka. [locTOSHHBIN TOK.

Hanpsxenne. 3akon OMa Ji71s1 y4acTKa LETH.

DIEKTPUYECKOE COMPOTUBICHUE. YIEIBHOE COMPOTUBJIECHUE BEILECTBA.
[TocnenoBarenbHOE, NapalIeNIbHOE, CMEIIAHHOE COETMHEHUE ITPOBOIHUKOB.

PabGora nsnekrpuueckoro Toka. 3akoH Jxoyms—Jlenna. MomHOCTb
3IEKTPUYECKOTO TOKA.

DNEKTpOABMKYIIAs CWia U BHYTPEHHEE COINPOTUBIECHHWE HCTOYHUKA TOKA.
3akon OMa ju1st MOTHOM (3aMKHYTOM) 3lieKTprudeckoit nenu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAsI ~ NPOBOAMMOCTH  TBEPIABIX  METAJIOB.  3aBUCHUMOCTH
COIPOTUBIICHUSI METAJUJIOB OT TeMIeparypbl. CBEpXITPOBOAUMOCTb.

DNEKTpUUECKHUM TOK B BakyyMe. CBOICTBA A1IEKTPOHHBIX ITYUYKOB.

[TonynpoBogHUKH. CobOcTBeHHas u IIPUMECHAs  NPOBOJUMOCTH
noJynpoBoAHUKOB. CBolicTBa p—n-niepexoa. [1oaynpoBoHUKOBbIE TPUOOPHI.

DJIEKTPUYECKHT TOK B  pacTBOpax MW  paciulaBax  3JIEKTPOJUTOB.
DIEKTPOIUTHYECKAS AUCCOLMALINSL. DIEKTPOIIN3S.

DnekTpuueckuii ToK B Ta3zaXx. CamMOCTOSTENbHBII W HECaMOCTOATEIbHBIN
pa3psan. Monnus. [1na3ma.

TexHuyeckue YCTpPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: aMIEPMETP,
BOJILTMETpP, PEOCTaT, HCTOYHUKHU TOKA, OJJIEKTPOHArpeBareibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEILHBIC TPUOOPHI, TEPMOMETP COTPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI U (HOTOPE3UCTOPHI, TOTYPOBOTHUKOBBIN U0/, TaThbBAaHUKA.

Jlemoncmpayuu

N3MepeHne CUibl TOKa U HAPSIAKEHHUS.



3aBUCUMOCTb CONPOTUBJIEHUS LUIMHAPUYECKUX IPOBOJAHHMKOB OT JUIMHBI,
IUTOLIAAU ITONIEPEYHOTO CEYECHUS U MaTepHaIa.

CmemanHoOe COeAMHEHNE TPOBOIHUKOB.

[Ipsamoe wm3mepeHue >SnaeKTpoABMKyllern cwibl. KopoTkoe 3ambIkaHue
rajJbBaHUYECKOI'O 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCUMOCTB CONPOTUBIIEHHS METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 2JIEKTPOJIUTOB.

HckpoBoit paspsa ¥ IpOBOAUMOCTb BO3AyXa.

OAHOCTOPOHHSISI NPOBOMMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

N3y4yeHne CMEMaHHOoro COEAMHEHMS PE3UCTOPOB.

M3mepeHue AIeKTPOABMXKYILEH CHJIBI MCTOYHHKA TOKA M €r0 BHYTPEHHETO
CONIPOTHBIICHUS.

Hab6mronenue siekrpoimsa.

MexnpeamMeTrHbie CBA3U

N3yuenne kypca ¢usuku 6a30Boro ypoBHsa B 10 kjacce OCyIIECTBISETCS C
Y4ETOM COAEPIKATEIBbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MAaTeMaTHKH,
OMONIOTUH, XUMUH, TeOTpadu U TEXHOIOTHH.

Mesicnpeomemnvie nonsamus, CBA3aHHBIE C W3YYEHHUEM METOJOB HAy4YHOIO
NO3HAHMS: SIBICHUE, HAay4dHbIM (pakT, runores3a, (uU3Myeckas BEIWUYHMHA, 3aKOH,
Teopusl, HaONIIOJIEHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOIEJIb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHCTEMbl ypaBHEHUH, JIMHEWHas (QyHKUUA,
napabona, runepooia, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUUYECKUE (DYHKIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX NNPOEKIIUHA HA OCU KOOPIHHAT, CIIOKEHHE BEKTOPOB.

buonoecus: mexannueckoe NIBMXEHUE B KUBOW mpupoze, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPTaHU3MOB (BHJbI TEIUIONEPEAAYH, TEMIOBOE PaBHOBECHE),
IIEKTPUYECKUE SBJICHUS B )KUBOM IIPUPOLE.

Xumus: TACKPETHOE CTPOCHUE BEILECTBA, CTPOECHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJSpHAas Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH M
ra3oB, JJEKTPHUYECKHE CBOMCTBA METAJUIOB, JJEKTPOJIMTUYECKAS IUCCOLHALMS,
rajgbBaHHKA.

T'eoepaghus: BNaxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETD.

Texnonoeus: 1npeoOpa3oBaHUE JABM)KEHUH C HCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOAIIMIHUKHN, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJbCa B TEXHUKE (pakeTa, BOAOMET M JPYrue), JABUTaTeldb BHYTPEHHETO
CropaHusi, napoBasi TypOHHA, OBITOBON XOJOIWUIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
IIOJIyYEHUsT COBPEMEHHBIX MAarepuajgoB, B TOM YHUCJIE HAHOMATEpUAIIOB, U
HAaHOTEXHOJIOTUH, 3JEKTPOCTaTUYEeCKas 3allMTa, 3a3€MJIEHHE 3JIEKTPOIPHOOpOB,
KCEpOKC, CTPYWHBII IIPUHTED, DIIEKTPOHATPEBATEIIbHBIC npuoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBAaHUKA.



11 KJIIACC

Paznea 4. DiieKTPOAMHAMUKA

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKYUA

[TocTtostHHble ~ MarHuUTBL.  B3auMonelcTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnosie. Bektop MarHuTHOM wWHAYKUMU. [IpuHOMn cynepno3uiuu
MAarHUTHBIX TOJEW. JIMHUM MarHWTHOM WHAyKUMW. KapThHa JUHUNA MarHUTHOU
WHIYKIHH TOJIS MOCTOSSHHBIX MarHUTOB.

MarautHoe TOJN€ TPOBOAHMKA C TOKOM. KapThHa JMHUNA WHIYKUIUAH
MAarHMWTHOTO TIOJISI JUIMHHOTO MPSIMOTO MPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHUKA, KaTylIKU ¢ TOKoM. OnbIT Dpcreaa. BzanmonelicTBue NpoBOJHUKOB C
TOKOM.

Cuita Amnepa, €€ MOZlyJIb U HAIIPaBJICHHUE.

Cuna Jlopenua, e€ MOAyIb U HampaBlieHUE. J[BI)KEHUE 3apsSKEHHON YaCTHULIbI
B OJTHOPOJHOM MarHuTHOM nosie. Pabora cuiel Jlopenua.

SIBrieHne  BJIEKTPOMAarHUTHOM WHAYKUMU. IIOTOK BekTOpa MarHMTHOU
WHIYKIUU. OJNEKTPOIBHKYIIAs CUla HWHIYKIUU. 3aKOH AIIEKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe snekTpuueckoe mnosie. DIEKTPOABMKYIIAsd CHJIA WHAYKLIAH B
MIPOBOJAHUKE, IBMKYIIEMCS MMOCTYNATENbHO B OAHOPOJIHOM MAarHMTHOM IIOJI€E.

[Ipasuo Jlenua.

NHnykTUBHOCTH.  SIBIIECHME CAMOMHAYKUMHU. OJEKTPOJBIXKYIAs CHJIA
CAMOMHIYKIIUH.

DHEPrusi MArHUTHOTO TOJIS KaTYIIKHA C TOKOM.

DIEKTPOMarHuTHOE TOJIE.

TexHUUeCKHEe YCTpPOWCTBA M TMPAKTUYECKOE NPUMEHEHHE: IOCTOSHHbBIC
MAarHMThbl, D3JIEKTPOMArHUTHI, JJIEKTPOJBUIATENIb, YCKOPUTEIU 3SJIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT Dpcrena.

OTKJIIOHEHHE 3IIEKTPOHHOIO MMy4YKa MATHUTHBIM TOJIEM.

JIMHUY MHIYKUWW MAarHATHOTO TIOJISL.

B3anmonelicTBue AByX MPOBOIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI AIEKTPOJIUTA.

SIBneHne ANEKTPOMAarHuTHON UHIAYKIHH.

IIpaBuno Jlenua.

3aBUCUMOCTD JJICKTPOABMKYIIEH CUJIBI MHIYKIMA OT CKOPOCTH W3MEHEHUSA
MAarHMuTHOTO ITOTOKA.

SIBneHre caMOMHAYKIUU.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

W3ydeHre MarHuTHOTO MOJIS KaTyIIKHA C TOKOM.

HccenenoBanne OedCTBUS MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue siBIeHUS NEKTPOMAarHUTHOM UHIYKIIHAH.

Pasnen S. KosieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbIE KONEOAHUA

Konebarenbnas  cucrema.  CBOOOAHBIE  MEXaHHYECKHME  KOJICOAHMS.
IMapmonnueckue konebanus. Ilepwosn, wactora, amrumtyga u ¢asza KoneOaHUU.
[IpyxuHHBI MasTHUK. MareMarM4ecCKUl MAasiTHUK. YPaBHEHHE TapMOHUYECKHUX
kosie0anuii. [IpeBpalieHue sHEPTUM IPU TapMOHUYECKUX KOJISOaHUSIX.

Konebarenbupiii koHTYp. CBOOOIHBIE JIIEKTPOMATHUTHBIC KOJICOAHUS B
UJeaqbHOM KOJIEOATEIbHOM KOHTYpE. AHAQJIOTUs MEXAY MEXaHUYECKUMH U
AIIEKTPOMArHUTHBIMU  KoseOanusimu. Popmyna Tomcona. 3akoH coxpaHeHUS
SHEPTUU B UJICATLHOM K0JieOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aryxaronux kojieOaHUsIX. BbIHYK/I€HHbIE MEXaHUUECKHE
xoneOanus. Pezonanc. BeiHYKI€HHBIEC 2IEKTPOMAarHUTHBIC KOJICOaHUS.

[lepemennbiii  Tok. CHUHYCOMIANBbHBIM NEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIUTYOJHOE M JEHCTBYIOUIEEC 3HAYEHHUE CHUJIBI TOKA H
HaIPsKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepenadya U NOTPEOIECHUE BIEKTPUUECKON
SHEpPruu. DKOJIOTUYECKUE PUCKU MPHU MPOU3BOACTBE 3eKTposHepruu. Kynbrypa
WCIIOJIb30BAHMS JIEKTPOIHEPTUU B IOBCEAHEBHOM KU3HU.

TexHUUeCKHE YCTPOMCTBA M MPAKTHUYECKOE IMPUMEHEHHUE: DJIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU AJICKTpoIepeiay.

Llemoncmpayuu

UccnenoBanne mnapamMeTpoB KoieOaTeIbHOM CHUCTEMBbI (TPY>KUHHBIA WU
MaTeMaTUYECKUN MasTHUK).

Habmronenue 3aryxaronux KojaeOaHu.

NccnenoBanne cBOMCTB BBIHYKICHHBIX KOJIEOaHUM.

Habntonenue pezonaunca.

CBOOOIHBIE PTIEKTPOMATHUTHBIE KOJIEOaHMUS.

OcuusiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSHKEHUS OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocnenoBaTENIbHOM —COEAUHEHUM PE3UCTOpa, KaTyIIKU
WHyKTUBHOCTHU U KOHJEHCATOpA.

Mozenb TUHUAN IEKTPONEpEaayu.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomol

HccnenoBanre 3aBUCUMOCTH TIEPHOJa MaJbIX KOJIEOAHHWM rpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.



HccnenoBanne NEpEeMEHHOIO TOKa B LENM W3 MOCIEAOBATEIBHO
COEAMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3;1eKmpoMazZHUNHbLE 60JIHbL

MexaHnueckue BOJIHBI, YCJIOBUSL pacnpocTpaneHus. llepuon. CkopocTb
pacnpoCTpaHeHHsT W JUIMHA BOJIHBL. [lomepeyHble MW NPONOJIBHBIE BOJIHBI
Nurtepdepenius u audpaxkius MEXaHUIeCKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ pomkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEKTPOMATHUTHBIE BOJIHBI. YCJIOBHS M3IY4Y€HUsS AJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarautHoil BosHe. CBOMCTBA
AIIEKTPOMATHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, MOsIpU3aIus, Tudpaxius,
unTepdepeniys. CKOpoCTh AIEKTPOMArHUTHBIX BOJIH.

[llkana 3neKTpOMarHuTHBIX BOJH. [IpuMeHeHHe AIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLIMIIBI paguOCBsI3U U TeNeBUACHU. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYXKAIOIIEH CPEJIbI.

TexHUUeCKHE YCTpPOWCTBA M NPAKTHUYECKOE ITPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBI, YAbTPAa3BYKOBas JIMarHOCTHMKAa B TEXHUKE U MEIULMHE, pajaap,
paauonpuEMHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHCHHE MOMIEPEUHBIX U MTPOJOIBHBIX BOJH.

Konebiomeecs Tesno Kak HCTOUYHUK 3BYKa.

HaGmronenue orpaxeHus: ¥ NpeaoMIIEHUsS MEXaHUYECKHUX BOJIH.

Habnronenne untepdepeHny U AUPPaKIu MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnionenue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOM KoseOaHUM.

UccnenoBanne CBONCTB DIIEKTPOMATHUTHBIX ~ BOJIH: OTpPaKEHHUE,
IPEJIOMIICHHE, TTOJIIpr3aIius, nudpakius, nHTepPepeHIms.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. lIpsMonuHelHOE pacnpoCTpaHEHUE CBETa B
OoHOPOIHOM cpene. JIyu cBera. ToueuHbI HICTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoenune n3zoOpakeHUi B
IUIOCKOM 3€pKalie.

[Ipenomienue cBera. 3aKOHBI MPEJIOMIICHHUS cBeTa. AOCONIOTHBIN MTOKa3aTeshb
npenomiienusi. IlonmHoe BHyTpeHHee oTpaxeHue. llpenenbHbIE yroia MOIHOTO
BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CioxHblii coctaB Oenoro ceera. L{Ber.

ColOuparompie W pacceuBaromide JHH3bI. ToHKas JuH3a. DOoKycHOe
pPacCTOSIHME W ONTHYecKas Cujia TOHKOM JMH3BL [locTpoenue uzoOpakeHHil B
coOMparolMX M paccerBaOIIMX JUH3aX. PopMysia TOHKON JIMH3BL. YBEJIUYEHUE,
JaBaeMO¢€ JINH30M.



[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONITHUKH.

BonnoBas onrtuka. HWurepdepeniuss cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBusi HaONMIONEHUS] MAaKCUMyMOB W MHHUMYMOB B HHTephEpEeHIIMOHHON
KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [udpakuuonHas pemérka. YCIoBHE HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB I@pU TAJEHUM MOHOXPOMAaTHYECKOrO CBeTa Ha
TU(DPaKIUOHHYIO PEIIETKY.

[Tonmsipusanus ceera.

TexHu4Yeckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE. OYKH, JIyIa,
doroanmapar, MPOCKIMOHHBIM ammapaT, MHUKPOCKOM, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(PPaKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMmonuHeliHOE paAcCHpOCTpPaHEHHE, OTPAXKEHHUE W MPEJIOMIIEHHUE CBETA.
OnTtuyeckne MpruoOOpPHI.

[TonHoe BHyTpeHHEE oTpaxeHue. Moaenb cBeToBOAA.

HccnenoBanue cBOMCTB M300paXKeHU B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmntonenue unrepdepeniinu ceera.

HaGmronenue nudpaximm ceera.

HaGmionenue aucnepcun cera.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbIO TUPPAKITUOHHONW PEMIETKY.

Habntonenue nonsipuzanuu cBeTa.

Vyenuueckuii sxcnepumenm, 1abopamopHie pabomol

N3mepenune nokaszarens NpeoMIIEHUs CTEKIIA.

HccnenoBanre CBOMCTB N300pakeHUH B JIMH3aX.

Habntonenue aucnepcuu cBeTa.

Pazngesn 6. OcHOBBI clielIMAJILHOM TEOPUN OTHOCUTEILHOCTH

['panuupl  TPUMEHUMOCTH  KJIACCUYECKOM  MEXaHUKHU. [Toctynarsr
CIIELIMAJIBHON TEOPUU OTHOCHUTEIBHOCTU: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA
B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTU DUHIITENHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEIJICHHUE BPEMEHU U COKpAILCHUE
JUTAHBL.

DHEprus U UMIYJIbC PENSTUBUCTCKON YaCTUIIBI.

CBsi3b Macchl ¢ SHEPrUEH U UMITYJILCOM PEISITUBUCTCKON YaCTUIIBI. JHEPrusi
ITOKOSI.

Paszpnen 7. KBanroBasi pu3uka
Tema 1. Dnemenmot Keanmoeou onmuKu



®otonbl. ®opmyna [lnanka cBsi3u 3HEpruu POTOHA C €T0 YACTOTOU. DHEPTUs
U UMITYJIbC GOTOHA.

OtkpsiTue u uccienoBanue poroddpdexra. Onwitel A. I. CtoneToBa. 3aKOHBI
dorordpdexra. YpaBuenue DitHmTeitHa 11 dporoaddekra. «KpacHas rpanuiar
dbotoaddekra.

JlaBnienue ceera. OnwiTel I1. H. JIeGenena.

XHUMHYECKOE JICUCTBUE CBETA.

TexHuueckue yCTpPOWCTBA M MNPAKTHYECKOE MNPUMEHEHHE: (HOTOIIEMEHT,
doronaruuk, coaHeyHasi 6arapesi, CBETOIUO.

Jlemoncmpayuu

®otorh ekt Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHelHEro ¢potosddexra.

Cseronnon.

Conneunas O6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHII.
[Lmanerapnas wmognens aroma. lloctynmarer bopa. M3nydenune u mormonieHue
(GOTOHOB TpH mMepexoJe aTroMa C OIHOTO YPOBHS SHEPrUM Ha Apyroil. Buis
cnekTpoB. CHIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPOJA.

Bonnossie cBoiictBa yactuil. Bonnbl ne bpoiins. KopnyckynsspHO-BOJTHOBOM
Ty aJIN3M.

CHoHTaHHOE U BBIHYKJICHHOE U3IIyYEHUE.

TexHHYeCKHe yCTPOMCTBA M IIPAKTHYECKOE NPUMEHEHHE: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu
Monens onbiTa Pezepdopra.
Onpenenenue JUIMHBI BOJIHBI JIa3epa.
Habmionenue nuHedvarbix COEKTPOB U3ITyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHwie pabomol
Habmntonenue nuHeiyaToro crexrpa.
Tema 3. Amomnoe a0po
DKCIEPUMEHTHI, JI0KA3bIBAIOIINE CIOKHOCTh CTpOEHHUs sapa. OTKpbITHE
pagnoakTuBHOCTH.  OmnbiTel  Pesepdopma  mo  ompeneneHuto  cocrapa
paauoakTuBHOTO u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3IydeHHUs.
Bnusinne pagnoakTUBHOCTH HA KUBbBIE OPTaHU3MBI.

OtkpeiTHE  mpoTOHa W HedWTpoHa. HykinoHHas  momens — sAapa
I'etizen6epra—lBanenko. 3apsy sapa. MaccoBoe 9ucio sjpa. M30Tomsl.

Anbda-pacna. DNEeKTpOHHBIN " MO3UTPOHHBIN Oeta-pacnas.
['amma-u3nmydyeHue. 3aKOH paJuOaKTUBHOTO pacnaja.

DHeprus CBS3M HyKJIOHOB B sifpe. AnepHbie cunbl. [ledexT maccsl sapa.



S nepHble peakuuu. JleneHue u CUHTES s1ep.

Anepnsiii peaktop. TepMosimepHbiii cuHTe3. [IpoGnemMbl U MEPCIEKTUBBI
SIEPHOM SHEPrETUKH. DKOJIOTMYECKHUE ACTIEKTHI SICPHON IHEPTETHKHU.

OneMeHTapHble YacTULlbl. OTKPBITHE NO3UTPOHA.

MeTonbl HAOMIOAEHHS U PETUCTPALIMU SIIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3auMOAeCTBUA. EAMHCTBO pu3nyeckoil KapTUHBI MUpa.

TexHHYeCcKHne yCTpPOMCTBAa U MPAKTUUYECKOE NMTPUMEHEHHUE: TO3UMETP, KaMepa
Buiibcona, siaepHbIi peakTop, aroMHas bomoa.

Llemoncmpayuu

Cu€TuMK MOHU3UPYIOIIHNX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomol

HccnenoBanne TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. Di1eMeHTBI aCTPOHOMNMH M ACTPOPU3UKH

Otanbl pa3BUTUS aCTPOHOMHUH. [IpUKIIaIHOE U MUPOBO33PEHUYECKOE 3HAYCHHE
ACTPOHOMMH.

Bun 3Bé3mnoro neba. CosBe3nus, sipkue 3BE3MABI, IUIAHETHI, X BHUAUMOE
JBHJKCHHUE.

Conneunas cucrema.

Connue. Conneunass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3N.
3BE3bI, UX OCHOBHBIE XapaKTEpUCTHKHU. J[MarpamMma «CHEKTpalbHBbIM KIacc —
CBETUMOCTBY». 3BE3/bl IVIaBHOM MOCIIEIOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETMMOCTb» Ul 3BE3[ NIABHOM IIOCIEAOBATEIILHOCTH. BHyTpeHHee CTpoeHHue
3BE311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boonuu ConHua u
3BE3]1. DTalbl )KU3HU 3BE3I.

Mnineunsnii [lyte — nHama l'amaktuka. [lonoxxenne m nBmxenue CoaHua B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku m kBasapbl. UEpHBIE IBIPHI B sApax
rajakTUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa60ma. Paz0eranue rajakTuk.
Teopus bombiioro B3psiBa. PenuKTOBOE M3ITyUYEeHUE.

MacmrabHas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOnemMbl aCTPOHOMUMU.

Yyenuuecxkue nabnrooenus

HaGnmionenuss HEBOOPYKEHHBIM TIJ1a30M C HMCIOJIb30BAHUEM KOMITbIOTEPHBIX
OPWIOKEHUN JUIsl ONPENIeTICHUs MOJIOKEHHUsSI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHbIE c03Be3ausi CeBEpHOIo NOMyIIApUs U IPKUE 3BE3/BI.

HaGmronenus B Teneckon Jlynsl, miianet, Mieunoro [lyru.

O6o0maroiee NOBTOPEeHUE

Ponp Quzuku U acTpoHOMHUM B DKOHOMUYECKOM, TEXHOJIOTMYECKOM,
COLIMAJIBHOW U 3THYECKOU cepax AESTeIIbHOCTU YEJIOBEKa, POJIb U MECTO (PUBHKHU
¥ aCTPOHOMUHU B COBPEMEHHOW HAyYHOW KapTHHE MUPA, pOJib (PU3UIECKOU TEOPHUH



B (OpPMHUpPOBAHUU TIPEJCTABICHUNH O (U3UYECKOM KApTUHE MHUpPA, MECTO
bu3rueckoi KapTHHBI MUpa B OOIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIEHUMN O TIPUPOLE.

Me:xnpeaMeTHble CBA3H

Nzyuenune kypca ¢usuku 6a30Boro ypoBHs B 11 kjacce oCymiecTBiIseTcs C
Y4ETOM COAEPIKATEIbHBIX MEXIPEAMETHBIX CBSI3€ C KypcamMu MaTeMaTHKu,
OMOJIOTHH, XUMHH, TeOTpauu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBA3aHHBIE C HW3YYEHHUEM METOJOB HAy4YHOIO
MO3HAHUS: SIBICHHWE, HAy4HbIH (akT, rumore3a, (Quanyeckas BeTWYNHA, 3aKOH,
Teopusi, HaONIIOJICHUE, YKCTIEPUMEHT, MOJICIUPOBAHUE, MOJICIb, U3MEPEHUE.

Mamemamuka: peumIeHUE CUCTEMBbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GYHKIMHU: CUHYC, KOCUHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPBl MU HMX MPOEKIIMM HA OCHU KOOPJWHAT, CJIOKEHUE BEKTOPOB,
IPOU3BOJHBIC D3JIEMEHTAPHBIX (YHKIIMNA, TPHU3HAKH TOAOOHS TPEYroJbHUKOB,
OTIpEJICJICHHE TUIONIAIN TUIOCKUX (GUTyp U 00bEMa Ted.

buonocusn: snexrpuueckue SBICHUS B SKUBOW Mpupoze, KojieOaTelbHbIe
JIBUKCHUS B )KMBOW IPUPOE, ONITUUYECKUE SIBJIICHUS B KUBOW MPUPOJE, NCUCTBUE
paJualnyy Ha )KUBbIE OPTaHU3MBbI.

Xumusi: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPBIX
TEJ, MEXaHU3MbI 00pPa30BaHUs KPUCTAITMYECKON PEIIETKH, CIIEKTPAIbHBIA aHATIU3.

leocpagpusa: wMarHWTHBIE TONMIOCAa 3€MJIM, 3JIEKH MArHUTHBIX PV,
(oToChEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSCEHUIA.

Texnonocus: JNWHUM DIEKTpOIIEpenad, TIEHEpaTop NEPEMEHHOIO TOKa,
AIIEKTPOJBUraTeIb, WHAYKIHUOHHAS M€4Yb, pajap, PaguoONpUEMHUK, TEIEBU30P,
anTeHHa, Tenepon, CBY-meub, MpPOEKIMOHHBIN anmapar, BOJIOKOHHAas ONTHKA,
coJiHe4Hast Oarapesl.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHSA I[IPOI'PAMMBLI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «Ddusmka» Ha ypOBHE CpETHETO OOIIero
oOpazoBaHus (0a30BbIi YPOBEHb) JOJKHO OOECHEUUTHh JTOCTHKEHHUE CIICTYIOIIUX
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro nmpeameTa « Du3ukay AOIKHBI
OTpaxaTb TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIUXCS PyKOBOACTBOBATHCS
chopMupoBaHHOW BHYTPEHHEH IIO3HMIIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlUM, TIO3UTHUBHBIX  BHYTPEHHUX  YOEXKJEHUH, COOTBETCTBYIOIIMX
TPaIUIIUOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, pacUIMpPEHUE >KU3HEHHOIO
ONbITA U ONBITA JEATEILHOCTH B MPOILECCE PeaTn3ally OCHOBHBIX HAIPABJICHUN
BOCIIUTATEIIbHOW JI€SITENIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaxaaHCKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAHHOCTH IPaXKTAHCKOM MO3UITUK 00YUYarOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

NPUHATHE  TPAIUIHUOHHBIX  OOIEYETIOBEUECKUX TYMAaHUCTHYCCKHX M
JEMOKPATUYECKUX [IEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO ACSATEIIBHOCTh B MHTEPECAX TPAKIAHCKOIO
o0111ecTBa, y4acTBOBaTh B CAaMOYIIPaBICHUN B 00pa30BaTeIbHON OpraHu3alliu;

yMEHHE B3aUMOJICHCTBOBAThH C COIIMATbLHBIMU MHCTUTYTAMHU B COOTBETCTBHHU C
uX QyHKIIMSIMU U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM AESATEIBbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hopMUPOBAHHOCTH POCCHUICKOU TPaXKTaHCKOU UJICHTUYHOCTH,
NaTpPUOTU3MA;

[EHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSIM
POCCHIMCKUX YUEHBIX B 00JIaCTH (PUBHKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
JEATEIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA :

3CTETUYECKOE OTHOIIEHUE K MHUPY, BKIIFOUAs 3CTETUKY HAyYHOTO TBOPYECTBA,
IpUCYIIETO GU3MUECKON HAYKE;

5) TpynoBOro BoCIUTAHUSA:



UHTEPEC K pa3audHbIM cepaM MpodeccHoHaANbHOU NESATeTbHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PU3UKON M TEXHUKOM, yMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiieit npodeccun u pean30BbIBaTH COOCTBEHHBIE KU3HEHHBIE TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00IACTH
(bU3HKY HA IPOTSKEHUH BCEH KU3HU;

6) 3K0J10rMY€eCKOro BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH DKOJIOTHYECKOM KYJBTYpPbI, OCO3HAHHE TJI00aJbHOTO
XapakTepa IKOJOTUUECKUX MTPoOIeM;

IJIAHUPOBAHUE U OCYILECTBICHUE AEUCTBUU B OKPYKAIOIIEH CPEAE HA OCHOBE
3HaHMUS LEJIeW YCTOWUYUBOTO PA3BUTHS YEIIOBEYECTBA;

pacHIMpEeHUE ONbITa JEATEIbHOCTH SKOJIOTMYECKOM HaIlpaBiIeHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH TI0 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAHUE IIEHHOCTU HAay4YHOM JI€ATEeIbHOCTH, TOTOBHOCTH B MpoOIEcce
u3ydeHus  (U3UKUM  OCYIIECTBIATH  MPOEKTHYKD UM HCCIIEIOBATEIbCKYIO
NEeATEeNIbHOCTh UHAMBHUIYAJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTeIbHbIE YHUBEPCAJbHbIE YYeOHbIe 1eHCTBUSA
ba3oBble JJoruyeckue aeicTBUA:
CaMOCTOSITENIbHO  (OpMYJIMPOBaTh W aKTyaJIu3UupoBaTh  IpoOiIemy,
paccmaTrpuBarh €€ BCECTOPOHHE;
ONPENENISITh LEMU JCATCIBHOCTH, 3aJ1aBaTh MNapamMeTpbl U KPUTEPHUU HX
JIOCTHIKCHHUS;
BBISBJISITH  3aKOHOMEPHOCTH U NIPOTHUBOPEUYMSI B  PacCMarpuBaEMbIX
(bUBUYECKUX SIBJICHUSX;
pa3pabareiBaTh IJIaH PEHICHUS MPOOJIeMbl C Y4ETOM aHAIW3a UMEHOIIUXCS
MaTepUAIbHBIX 1 HEMATEPHUAIIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JCSATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJIAM, OIIEHUBATh PUCKU MOCJIECACTBUN AEATEIbHOCTH;
KOOPJAMHUPOBAThH U BBITIOIHATH PA0OTY B YCIOBUSX PEaIbHOTO, BUPTYAIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHSI;
pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HECHHBIX MPOOJIEM.
ba3oBble ucciieoBare/ibCKue JeiiCTBUS:
BJIQJICTh HAYYHOM TEPMHHOJIOTUEH, KIIFOUEBBIMHU MOHATUSIMU W METOAAMHU
buznyeckol HayKu;
BJIAJICTh HaBBIKAMH Y4EOHO-MCCIICIOBATEIbCKOM U MPOCKTHON ACATEILHOCTH
B oOacTu (PU3UKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIILHOMY ITOHCKY



METOJIOB pelIeHus 3a7ad (PU3NYECKOTO CONep KaHHs, MPUMEHEHHIO Pa3THYHbIX
METOJIOB MO3HAHUS;

BIAJIETh BUJAMH JIEATEIBHOCTH 1O TMOJYYCHHUIO HOBOTO 3HAHHSA, €T0
WHTEPIPETANHA, TPEOOPA30OBAHUI0 M MPUMEHEHHUIO B PA3JIUYHBIX YUCOHBIX
CUTYaIlUsX, B TOM YUCJIE NPU CO3TaHUH YUECOHBIX MPOEKTOB B 00JaCTH (QU3HKY;

BBISIBJISITh MPUYUHHO-CIICACTBEHHBIE CBA3M M aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTATh THUIIOTE3y €€ peIICHWs, HAXOAWTh apryMEHTBhI IS J0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

AQHAJM3UPOBATh TONYYEHHBIE B XOJE€ PEIICHUS 3aJa4dl Pe3yJIbTarhl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, MIPOTHO3UPOBATH N3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTb M (OPMYIUPOBATH COOCTBEHHbIE 3aJadyd B 00pa30BATEIBHOM
JESTETHHOCTH, B TOM YHCIIC TIPH U3yUeHUN (HU3UKH;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAHUS 10 (U3NKE B TMPAKTHUYECKYI0 O00JacTh
KUZHENIEATETbHOCTH;

YMETh MHTETPUPOBATH 3HAHKS M3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTb OPUTHHAIBHBIE TIOAXO/IbI M PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a/1a4H, JOMYCKAIOIINE AIETEPHATUBHBIC PEIICHHS.
Pab6ora ¢ undgopmanueii:

BJIQ/ICTh HABBIKAMHU IOJIY4YEHUs WHPOpMAIMU (HU3UYECKOTO COJCPIKAHMS U3
WCTOYHUKOB DPAa3HBIX THIIOB, CAMOCTOATEIHHO OCYIIECTBISATh IOUCK, aHaJu3,
CUCTEMATH3allMI0 W HMHTEPIPETANNI0O WHOOPMAIMK Pa3TUYHBIX BHIOB U (hopm
IIPE/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(POpPMAIUY;

UCIIONIb30BaTh  CpeACTBA  MH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJOTHH B PEIICHUH KOTHUTHWBHBIX, KOMMYHHKATHBHBIX U OPTaHU3AIIMOHHBIX
3aa4 ¢ coOmoeHueM TpeOOBaHMKM APrOHOMHUKH, TEXHHKH O€30IacHOCTH,
TUTHEHBI, PECypCOCOEpPEeKeHUs, TPABOBBIX W  JTUYECKUX HOPM, HOPM
nH(popMaMOHHON 0€30MMaCHOCTH;

CO3/aBaTh TEKCThl (PU3MYECKOTO COAEPKAaHUS B Pa3IUYHBIX (opMaTax cC
y49€TOM HazHaYeHHS WHOOPMAIMH U MEJICBON ayqUTOPUH, BEIOUPAsT ONTUMAIHHYIO
dbopMy TpecTaBIeHUS U BU3YyaTU3allUH.

KoMMyHHKAaTHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ eliCTBHUS:
OCYIIIECTBIISATH OOIIEHNE HA ypOKax (PU3UKU U BO BHEYPOUHOU NIEATEITHLHOCTH;
pacmo3HaBaTh  NPEANOCHUIKM  KOH(MIMKTHBIX CUTyallud W CMSAT4arh
KOH(JIUKTHI;
pPa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3PCHHS C HCIIOJIB30BAaHUEM
SI3BIKOBBIX CPE/ICTB;



IIOHUMATh U HCIIOJIb30BAaTh IIPEUMYLIECTBA KOMAHAHOW M MHIMBUILYAIBHOU
paboTHI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX ACHCTBUH C y4ETOM OOLIUX
WHTEPECOB ¥ BO3MOKHOCTEHN KaKJIOTO WIEHA KOJUIEKTHBA,

IIPUHUMATh LI  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATHL W
KOOPAUHUPOBATh IEHUCTBUA M0 €€ NOCTHKCHHUIO: COCTAaBIIAThH IUIAaH JEHUCTBUH,
pacnpenensiTh pojid ¢ YYETOM MHEHUW YYaCTHHUKOB, OOCYXXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh Ka4€CTBO CBOET0 BKJIAJA U KaXJI0r0 yYaCTHUKA KOMaH/bl B 00N
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

[Ipelararb HOBBIE IPOEKTHI, OLICHUBAaTh HACU C IIO3ULUUUA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTB/IATh IO3UTUBHOE CTPATErMyecKkoe IIOBEACHHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISITh TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YyHUBepPcaJIbHbIEe YUeOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENIbHYIO JESATENILHOCTh B 00JIAaCTH
GU3MKM W aCTPOHOMHUH, BBIABIATH MPOOJIIEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOSATENIbHO COCTaBJIATh IUIAH PEIICHHS] PACUETHBIX M Ka4eCTBEHHBIX
3aja4, IJIaH BBIMOJIHEHUS MPAKTUYECKONW pabOThl C yUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPEOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacIMpATh paMKH Y4EOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JieNaTh OCO3HAHHBIM BBIOOP, apryMeHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLIEHHBAaTh MPUOOPETEHHBIH OIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO U TMPOSIBICHUIO JPYIUIUMU B 001acTH
(U3HKH, TOCTOSHHO MOBBIIIATH CBOW 00Pa30BATEIbHBIN U KYJIBTYpPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOLIHOHAJIbHBI MHTEJJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTbD,
OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LESIM;

BJa/JIeTh ~ HaBBIKAMM  [O3HABATENbHOM  peduieKCMM  KaKk  OCO3HAHUs
COBEpILIAEMbIX JCHCTBUH M MBICIUTENbHBIX IPOLECCOB, HX PE3YyJIbTaTOB H
OCHOBAaHUI;

UCTOJIb30BaTh NMPUEMBI peduieKCUr AJisl OLEHKU CUTyalluu, BBIOOpa BEPHOIO
peleHus;

YMETh OLIEHHWBATh PHUCKM M CBOEBPEMEHHO NPUHHUMATh pEUICHUS MO MX
CHUKEHHUIO;



OPUHUMATh MOTHBBI M apryMEHThl JPYTUX TpU aHalu3e pe3yJbTaToB
TSI TeTLHOCTH,

NpUHUMATH ceOs, TOHMMAas CBOM HEIOCTATKU U JOCTOWHCTBA;

NPUHUMATh MOTHBBI WM apryMEHTHI JPYTUX TPHU aHaM3€ pe3yJbTaToB
NEeSTeTbHOCTH;

NpHU3HABATh CBOE MPaBO U MPABO APYTUX HA OIIUOKH.

B mporecce mocTMXeHHs JIMYHOCTHBIX PE3yAbTaTOB OCBOCHUS MPOTPAMMBI
no Qui3uke M9 YPOBHS CpeaHero ooOmiero oOpa3oBaHUA Yy OOyYaroluXcs
COBEpPIICHCTBYETCSA AMOIMOHAIILHBIN WHTEJICKT, MIPEOIaratonun
c(hOopMHUPOBAHHOCTb:

CaMOCO3HaHHMS, BKITIOYAIOIIETO CITIOCOOHOCTh MIOHUMATh CBOE SMOITMOHATIFHOE
COCTOSIHHE, BHJIETh HAllPaBICHUS PA3BUTUS COOCTBEHHON SMOIIMOHAIBHON Cephl,
OBITh YBEPEHHBIM B ce0e€;

CaMOpETyTUPOBAHMSI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE NPHHUMATH
OTBETCTBEHHOCTb 3a CBOE TIIOBEACHME, CIOCOOHOCTh aJalTUPOBATBCA K
AMOIIMOHAIBHBIM H3MEHEHHSIM U TIPOSBIISITH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTH)KCHHIO IEIH U
yCrexy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHCTBOBAaTh HWCXOIS W3 CBOUX
BO3MOKHOCTEH;

AMIIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh AYMOIIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €r0 TP OCYIICCTBICHUM OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJITFOUAIOIINX CITOCOOHOCTH BHICTPAUBATh OTHOIIICHHMSI
C IPYTUMH JIOABMH, 3a00TUTHCS, TIPOSBIIATH UHTEPEC U Pa3peliaTh KOHPIUKTHI.

HPEJMETHBIE PE3YJ/IbTATbBI

K xonmy oOydenuss B 10 kJjacce mpeaMeTHbIE pe3yibTarbl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCST YMEHU:

JEMOHCTPHUPOBATh HA MpPUMEpax pojib U MecTo (pu3uku B (POPMUPOBAHHUH
COBPEMEHHOW HAy4YHOM KapTUHBI MHpPA, B PA3BUTUU COBPEMEHHOU TEXHUKU H
TEXHOJIOTUH, B TPAKTHYECKOU IESITENBHOCTH JIOACH;

YUYUTBIBaTh TPAHUIIBl TMPUMEHEHUS M3YUYCHHBIX (PU3MUYECKUX MOJIEIeH:
MaTepualibHas TOYKa, MHEpLUHUaJIbHAs CUCTEMA OTCUETa, a0CONIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOJAEIN CTPOCHUS T'a30B, KUIAKOCTEW W TBEPIBIX TEJ, TOUECUHBIN
AIIEKTPUYECKUH 3apsij] PU pelIeHUH PU3NYECKUX 3a/1a4;

pacnio3HaBath (pu3nyeckue siBIeHUs (Mpouecchl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KHHETUYECKOM TEOPUM CTPOCHUS BEIECTBA U
3NEKTPOANHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHUE,
CBOOOIHOE TAJICHUE TEJl, JIBM)KCHHE IO OKPYKHOCTU, MHEPIIHSI, B3aUMOCHCTBUE
Ten, auddys3usi, O6POyHOBCKOE BUKEHUE, CTPOCHHUE >KUIKOCTEH W TBEPIBIX Tel,



U3MeHeHne o0bEMa Tell MpH HarpeBaHUM (OXJIaKICHHH), TEINIOBOEC PaBHOBECHE,
WCIIapeHue, KOHJICHCAlMs, IUIaBJICHUE, KpUCTAUIM3alvs, KUIEHHE, BIA)KHOCTh
BO3/1yXa, MOBBIIICHUE JABIICHUS Ta3a MPU €ro HAarpeBaHUM B 3aKPBITOM COCYIE,
CBSI3b MEX/y NapaMeTpaMH COCTOSIHUA Ta3a B M30IMPOLECCax, SIEKTPU3ALUS Te,
B3aUMOJICHCTBUE 3aPA/IOB;

OTHUCHIBATh MEXaHMYECKOE JIBIDKCHHUE, HMCTONb3ys (HU3NUYSCKUE BEIUYHHBI:
KOOpJIUHATa, MYyTh, MEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIa,
MMIIYJIbC TEa, KHHETUYECKas SHEPrus, MOTCHIMAJIbHAs SHEPrus, MEXaHUYECKas
pabota, MexaHWYecKass MOIIHOCTb;, IPU OINKHCAaHWU TMPABWIBHO TPAaKTOBATh
(GU3UYECKUN CMBICIT HCIIOJIB3yeMbIX BEJIWYWH, MX OO0O3HAYCHUS W CIUHUIIBI,
HaxoAUTh (OPMYJIBI, CBS3BIBAIOIIUE JAaHHYIO (DU3NUYECKYIO BEJIUYHUHY C JIPYTHUMH
BEJIMYMHAMU;

ONKMCHIBaTh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUA,
UCTIONB3YSl (PM3WYECKUE BEIWYWHBI: JaBICHUE Tra3a, TeMIeparypa, CpeIHss
KUHETUYECKasi SHEPrUsl XAaOTHYECKOTO IBHKEHUS MOJICKYJI, CpEAHEKBaApaTUYHAs
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIJIOTh, BHYTPEHHSS SHEprusi, padora rasa,
K03 (UITMEHT TMOJE3HOr0 JCHCTBUSI TEIJIOBOTO JIBUTATENs; MPU OMUCAHUU
NpaBUJIbHO TPaKTOBaTh (DU3UYECKUN CMBICT MCIOJIB3YEMbIX BEJIMYMUH, HUX
0003HAUCHUS W CIUHMIBI, HAXOMUTh (OPMYIBI, CBSI3BIBAIONINE JIAHHYIO
(U3UYECKYIO BETUYUHY C APYTUMHU BEJIMUYUHAM;

ONKUCHIBaTh U3yYEHHbIC AIEKTPUUECKUE CBOKMCTBA BEIIECTBA U AIEKTPUUECCKHUE
sIBJIEHUST (TIPOLIECCHI), UCTIONB3YSl (PU3UYECKUE BEIUYUHBI: DJICKTPUUYECKUMN 3aps,
3NEKTPUYECKOE MOJIE, HAIPSHKEHHOCTD ITOJIS, MMOTEHIMAJ, PA3HOCTh MTOTEHIINAJIOB;
Py  ONKWCAaHWW TIPAaBWJIBHO TPaKTOBaTh (PU3MUYECKUA CMBICT HCIOJb3yEeMbIX
BEJIMYMH, WX OOO3HAYEHUS W EIWHUIIBI; YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMH BETUUNHAMU,

aHaM3UPOBaTh (PU3NUYECKUE MPOLECCHl U ABJICHUS, UCIOJBb3Yys (Puznueckue
3aKOHBI W MPUHIMIIBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u 11l 3akonsl HeroTOHA,
3aKOH COXPAHCHUS MEXAaHUYECKOM HHEPruM, 3aKOH COXPAHCHUS WMIYJIbCA,
MPUHIMIT CYNEPHO3UIMK CHUJI, TPUHIUII PABHOINPABUA HHEPLUHAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKYIO TEOPHUI0 CTPOECHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETHYECKOM SHEPTHM TEIUIOBOTO ABHXKECHUS MOJIEKYII C
aOCOJIIOTHOM TeMmIeparypou, MepBbIil 3aKOH TEPMOIAMHAMUKH, 3aKOH COXPaHCHHUS
JJIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpu 53TOM pasziauyarh CJIOBECHYIO
GbOpMYITMPOBKY 3aKOHa, €r0 MareMaTH4YeCKOE€ BBIPAXKEHHUE W YCJIOBUsS (TPaHULIbI,
001acTv) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE TMPUHLMIBI JCHUCTBUS MalllMH, HOPUOOPOB U
TEXHUYCCKUX YCTPONCTB; pa3ivyarh yCJIOBHUS WX 0€30MacHOTO HMCIOJIb30BaHUS B
TTOBCEAHEBHOM JKU3HH;

BBITIOJIHATh OKCIEPUMEHTHI 0 MCCIIENOBaHUI0 (U3UYECKUX SIBICHUN U
MPOLECCOB C HCMOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHUW, MPU 3TOM



dbopmynupoBaTh MpobdaeMy/3aaady U TUIOTE3y YIeOHOro SKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY W3 MPEJIOKEHHOTO 000pyA0BaHuUs, IPOBOJUTH OIBIT U (OPMYIUPOBAThH
BBIBOJIbI;

OCYIIECTBIIATH MPsIMbIE U KOCBEHHBbIC U3MEPEHUS (U3NUYECKUX BEITUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEPEHHS W MCMOIb30BATH H3BECTHHIC
METO/IbI OLIEHKH MTOTPEIIHOCTEN U3MEPEHUN;

UCCJIeIOBaTh  3aBUCHMOCTH  MEXIYy  (PU3NYECKUMHU  BEJIMYMHAMHU  C
UCIIOJIb30BAHUEM TIPSIMBIX H3MEPEHUN, MPU ITOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTH PE3YNBTATHI MOIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BUIC
TabIuUI] ¥ rpauKoB, e7aTh BHIBOJBI IO pe3yiIbTaTaM HCCIIeI0BaHuUS;

coOmofare npaBuia 0€30MacHOTO TpyAa MpPHU MPOBEJEHUM HCCIEIOBAHUN B
paMKax y4yeOHOro J3KCHEpPUMEHTa, Yy4eOHO-HCCIIEOBATENbCKOM U MPOEKTHON
JESATENBHOCTH C HCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1aDOPATOPHOTO
000pyIOBaHUS;

pemarb pacu€THbIE 3ala4d C SIBHO 3aJaHHOM (PU3UYECKON MOJEINbIo,
UCTOJIb3Yysl (PU3NYECKNE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a yCIOBUS 3a4a49U
BBIOMpATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIMYMHBI U (DOPMYIIHI,
HEOOXOIMMBbIE I €€ PEIICHHs], MPOBOJUTh PACYETHI M OLICHUBATh PEATBbHOCTD
HOJYyYEHHOTO 3Ha4eHHUs (PU3HUECKON BETUUHHBI;

peliaTh KaueCTBEHHBIE 3aJ]aui: BHICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUHBYIO
LENOYKY PAaCCyXJCHHI C OMOpoil Ha M3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
dbu3uYecKue sIBICHUS;

UCTOJNB30BaTh  MPU  pEHIeHMH  Y4YeOHBIX  3a7ad  COBPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJIOTUU JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
U TIPE/ICTaBICHUS YYEOHON M Hay4HO-NIOMYJISIPHOM MH(OpPMAaLNUY, OJYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJyYaeMy0 HHPOpPMAIIHUIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUNMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHUE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B pPA3BUTHE
TEXHUKH U TEXHOJIOTHUM;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHMS IO (U3MKE B MOBCEIHEBHOH >KU3HU
Jutst o0ecriedeHus: 0e30MacHOCTH NP OOpallleHnH ¢ NpUOOpaMHu U TEXHHUYECKUMU
YCTPOMCTBaMH, JJII COXPAHEHUS 340POBbS U COONIIOAEHUS HOPM 3KOJOTMYECKOTO
ITOBEJCHUS B OKPYXKAIOIIEH CPEJIE;

paboTarb B TIpyNme C BBIMOJIHEHUEM pa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUTAaHUPOBATh padOTy TPYIMIlbl, PAMOHAIBHO PpACHPEAENsITh OOS3aHHOCTU U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CHUTYyalUsX, aJICKBaTHO OLIEHUBATh
BKJIAJ] K&KJIOTO U3 YYaCTHUKOB IPYIIIBI B PEIICHUE pACCMATPUBAEMOM MTPOOIIEMBI.

K konity oOyuyenus B 11 kjacce npeaMeTHble pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXKaTh CPOPMHUPOBAHHOCTD y 00yUYaIOIIUXCs YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHMpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH W



TEXHOJIOTUM, B MPAKTUYECKOW MEATEIBHOCTH JIFOAECH, LETOCTHOCTh U E€IUHCTBO
bu3uYeCKON KapTUHBI MUPAa;

YYHUTBIBATh TPAHUIBI TMPUMEHCHUS W3YYEHHBIX (QU3NUECKUX MOJICIICH:
TOUCUHBIN AIEKTPUUECKUIN 3apsijl, JIyd CBETA, TOUCUHBIM MCTOUHHK CBETA, SiAECpHAas
MOJIe]Ib aToMa, HYKJIOHHAas MOJCIh aTOMHOTO spa IpH PEIICHUH (PU3HUESCKHUX
3a]1ad4;

pacro3HaBaTh (puznuecKue sBJIEHUS (MPOIECChl) U OOBSCHIATh UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMHUKUA M KBAaHTOBOM (DU3UKU: DJIEKTPUYECKAs] MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHMTHOE JCHCTBHS TOKA, B3aMMOJICHCTBHE
MarHuTOB, OJJICKTPOMAarHUTHAs WHIYKIMS, JACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM M JIBIDKYIIMMCS 3apsij, SJICKTPOMArHUTHBIC KoJeOaHUs U
BOJIHBI, TPSIMOJIMHEHHOE paclpOCTPAHCHHE CBETa, OTPAKEHHE, IMPETOMIICHUE,
untepdepennus, audpakuus W MOOJsApU3alUs CBETa, JIUCIEPCHUS CBETa,
dbotoanekrpuueckuii 3gdexT (hoTodrddeKrT), cBeTOBOE AaBiICHNES, BOSHUKHOBECHHE
JUHEWYaToro CHeKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HMCKYyCCTBEHHas
PaIuOaKTUBHOCTB;

OTNUCHIBATh H3YUYEHHBIC CBOMCTBA BEIECTBA (DIEKTPUUECKUE, MArHUTHEHIE,
OITHYECKHE, ANEKTPUUYECKYIO MPOBOJIUMOCTh Pa3IMYHbBIX cpen) "
DIICKTPOMArHUTHBIC SIBICHUS (IIPOIECCHI), HCMOIB3YSA (DH3NUECKHUE BEIWYHHEIL:
ANEKTPUUYCCKUN 3apsiji, CHJIa TOKa, DJIEKTPHUUYECKOE HAIPSHKEHHUE, JICKTPUYECKOE
CONPOTHUBIICHUE, PA3HOCTh IMOTEHIIUAJIOB, JICKTPOABMIKYIIAs CHJIa, padoTa TOKa,
WHIYKIWST MarHUTHOTO ToJisg, cujia Awmmepa, cuia JlopeHiia, MHAYKTUBHOCTh
KaTyIIKW, SHEPrus S3JEKTPUYECKOTO M MAarHUTHOIO TMOJIEH, MEepUoa M 4YacToTa
KoJlcOaHMM B KojJeOaTeIbHOM KOHType, 3apsji W Cujla TOKa B IIpoIecce
TapMOHMYECKUX DJICKTPOMArHUTHBIX KojeOaHuH, (QOKyCHOE pacCTosHUE |
ONTHUYECKas Cujia JIMH3bI, MPU OMUCAHUM MPABWIHHO TPAKTOBaTh (HU3NUYECKUU
CMBICI HCHOJb3YyEeMbIX BEIMYMH, HMX OOO3HAUCHHMS U EIUHUILIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIINAE JIAHHYIO  (U3WYECKYI0 BEIMYUHY C JAPYTHEMH
BEJINYMHAMUY;

OTUCHIBATh H3YUYCHHBIC KBAHTOBBIC SBJICHUS U IMPOIECCHI, HCIOJb3YS
dbu3UYECKUe BEJIMYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETA, YHEPrUs U UMITYJbC (DOTOHA, IEPUO/ MOJIypaciajia, SHEPTus CBSI3U
aTOMHBIX SJIep, NPH OIHUCAHWHM IPABHJIBHO TPaKTOBaTh (U3UYCCKUN CMBICI
UCIIONIB3YEMbIX BEJIWYMH, WX OO0O3HAUYCHHUS W CIWHHIIBI, yKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIINE JIAHHYHO (DU3WYECKYI0 BEJIWYMHY C JAPYTUMU BEJIUYUMHAMU,
BBIYHCIIATH 3HaUYeHUE (DU3UIECKONM BETNIUHBI,

aHATM3UPOBATh (PU3MUECKUE TPOIECCHI W SBJICHUS, MCTOIB3Yys (pu3ndeckue
3aKOHBI W MPHUHIUIIBL: 3aKOH OMa, 3aKOHBI IMOCIIEIOBATEILHOTO U MapaljieIbHOTO
COEIMHEHUs TPOBOAHUKOB, 3akoH Jxoyns—JIeHna, 3akoH 3JIEKTPOMArHUTHOMN
WHIYKIMH, 3aKOH MPSIMOJIMHEHHOTO PacpOCTPAHEHUsSI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJIEHUS CBETa, YpaBHeHHE OWHIITEHHA s (oTodddexTa,



3aKOH COXPAaHEHHUSI SHEPrUM, 3aKOH COXPAHEHHS HMMITYJIbCA, 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsla, 3aKOH COXPAaHEHHUS MacCOBOIO YMCIa, MOCTYNIaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Ipu 3TOM pa3jinyarh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAXKCHUE W YCIOBUSA (TpaHUIBI, OO0JIACTH)
MPUMEHUMOCTH;

ONpENENATh HAIPaBICHUE BEKTOPAa MHAYKIMHA MAarHUTHOTO MOJIsi IPOBOJHUKA
C TOKOM, cuJjibl AMmnepa u cuiibl JIopenna;

CTPOUTh M ONHUCHIBATH HU300pakeHUE, CO374aBA€MOE€ IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIONTHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAaHUIO (U3MUECKUX SIBICHUN U
IPOLIECCOB C MCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HW3MEPEHMIl: MPHU 3TOM
dbopmynupoBarh pobdaeMy/3aady U TUIOTE3y YI4eOHOTo SKCIIEPpUMEHTa, COOUpaTh
YCTAHOBKY W3 MPEIOAKEHHOTO 000PYI0BaHMS, TIPOBOAUTE ONBIT U (POPMYIHPOBATH
BBIBOJIBL;

OCYIIECTBIISATh MPSMbIE U KOCBEHHBIC U3MEPEHUSI (PU3NUECKUX BEITUYHH, TIPH
3TOM BBIOMpATh ONTUMAJIBHBIA CHOCOO W3MEpPEHUS U HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OLIEHKU MOTPEIIHOCTEN U3MEPEHNM;

WCCIIeIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYNH C UCTIOIh30BAHUEM MPSMBIX
U3MEpPEHUN: TPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DHUKCHUpPOBATH pE3yabTaThl
MOJTyYeHHONW 3aBUCHUMOCTH (DU3UYECKUX BEJIMYMH B BUAE TAOMUI] U rpaduKoB,
JienaTh BBIBOJIBI TTO pe3yJIbTaTaM HUCCIIe0BaHNS,

coOmofaTh MpaBwiia 0€30MaCHOTO TPyAa MPU MPOBEIACHUU HCCIEIOBAaHUN B
paMKax y4eOHOrO JKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEILCKON H MPOEKTHOMN
JESTETHHOCTH C WCIIOJIb30BAHUEM H3MEPUTETBHBIX YCTPOMCTB U JIaOOPAaTOPHOTO
000pynOBaHUS;

pemiath pacu€THhIE 3aja4d ¢ SBHO 3aJaHHOW (PU3MUECKON MOJETbIO,
UCTIONB3Ys (PU3MUECKHUE 3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHaJiM3a YCIOBUS 3a]1auu
BBIOWpATh (PU3UYECKYIO MOJIENb, BBIICIATH (PU3MUECKUE BEIMYMUHBI U (DOPMYIIHI,
HEOoOXOMMMBIE I €€ pEeIIeHUs], MPOBOJUTH PACUETHI M OICHUBATh PEATbHOCTD
MOJTyYEHHOTO 3HAYeHUS] (PU3HUECKON BETUUHHBL;

peniaTh KayeCTBEHHBIE 3a[aud: BHICTPAUBATh JJOTUUECKUA HEMPOTHUBOPEUUBYIO
LEMOYKY PACCYXKJIEHUM C OMOpOM Ha HM3YyUYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3uYeCKUe SIBICHUS,

UCIIONIb30BaTh ~ TMpPU  pEHIeHWH  Y4eOHBIX  3aJad  COBPEMEHHbBIC
WH(pOpPMAIIMOHHBIE TEXHOJIOTHH JJIS MOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUN
U NPEJCTaBICHUS y4eOHON M HAay4YHO-NONYJISPHOW MH(OpMALUK, NOJTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOTyIaeMy0 HHPOPMAITHIO;

OOBSICHATH TPUHIUIBI JEHCTBUS MAaIUH, NPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB, pazinuyarh YCIOBHUSI WX 0€30MacHOTO MCIOIb30BaHUS B MOBCEIHEBHOM
KU3HU;



MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHUpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3WKe B MOBCEIHEBHON KU3HH
JUTsl o0ecriedeHus: 0e30MacHOCTH TP O0palleHnu ¢ MPpUOOpaMHu M TEXHHUUECKUMU
yCTPONCTBAMHU, JJII COXpaHEHUS 370POBbS U COONIIONEHUS HOPM HKOJIOTUYECKOTO
MOBEJICHUS B OKPY’KAIOIIEH Cpee;

pabotarhb B TpYyIIE C BBINOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, PalMOHAIBHO paCpeesiTh OOS3aHHOCTU U
IJIAHUPOBATh JIESTEIBbHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJI€KBaTHO OLICHUBATH
BKJIAJl KaXKJIOTO U3 YYACTHUKOB T'PYIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuecTBo yacoB
HaumeHoBaHme pa3aesioB U TeM

Ne ni/nn KoHTpouabHbI
NPOrpamMMbl Bcero
e padoThbI
Pazgen 1. DU3UKA U METO/IbI HAYUYHOI'O IIO3HAHUA
1.1 ®du3Kka ¥ METOABI HAYYHOT'O O3HAHUSA 2
Hroro no pasneny 2
Pasznen 2. MEXAHUKA
2.1 Kunemaruka 5
2.2 JrnHamuka 7
23 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1
Hroro no pazneny 18

Pa3zgen 3. MOJIEKVJIAPHAS ®U3UKA U TEPMOJANHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI
' TEOPUHU

IMpakTnyecku
e padoThbI

JIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/IbHbIEC

pecypcbl

bubanoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bubnuoreka [IOK

https://m.edsoo.ru/7f41bf7
2

bubmuoreka [IOK

https://m.edsoo.ru/7f41bf7
2

bubmuoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bubnuoreka [IOK
https://m.edsoo.ru/7f41bf7
2



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

3.2 OCHOBBI TEPMOIMHAMUKHU

13 ArperarHble COCTOSIHUS BEIIIECTRA.
' ®dazoBbIe IEPEXObI

HWroro no pazneny

Paznen 4. JJIEKTPOAUHAMUKA

4.1 DneKTpocTaThKa

49 ITocTostHHBIN dIEKTpUYECKUM TOK. TOKH B
' PasIMYHBIX Cpeaax

Hroro no pasneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

10

24

10

12

22

bubmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bubnuoreka [IOK

https://m.edsoo.ru/7f41bf7
2

bubmuoreka [IOK

https://m.edsoo.ru/7f41bf7
2


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

11 KUIACC

KoanuecTBOo yacoB
HaumeHoBaHue pa3aesioB U TeM

Ne ni/nn KoHTpobHbI IIpakTHYecku
NPOrpaMMsbl Bcero
e padoThbI e padoThbI
Paznen 1. JIEKTPOAUHAMMUKA
L1 MarnuTHoe nosie. DIeKTpOMarHUTHas 1 I 3
' WHIYKIMS
Hroro no pasnemny 11
Pa3gen 2. KOJIEBAHUS 1 BOJIHbBI
MexaHuuecKkue 1 31eKTpOMarHuTHbIE
2.1 9 1
KoJieOaHus
27 MexaHn4ecKkue 1 dIeKTPOMarHuTHbIE 5 )
' BOJIHBI
23 OnTuka 10 3
Hroro no pasnemny 24

Pasnen 3. OCHOBBI CIIEIITUAJIBHON TEOPUM OTHOCHUTEJIBHOCTH

31 OcHOBBI cieNIMANIbHOM Teopuu
' OTHOCHTEIIBHOCTH

Hroro no pazneny 4

DJIeKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypcebl

bu6muoreka [JOK
https://m.edsoo.ru/7f41c97

()

bubaunoreka [IOK
https://m.edsoo.ru/7f41c97
c

bubmoreka [IOK
https://m.edsoo.ru/7f41c97
c

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢97

c

bubaunoreka [IOK

https://m.edsoo.ru/7f41c97
c


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

Pa3zgen 4. KBAHTOBASA ®U3UKA

4.1 OneMeHThI KBAHTOBOM ONTHKHU 6
4.2 Crpoenue aroma 4
4.3 AtomHOE A1p0 5

Hroro no pazneny 15

Pazgen 5. JIEMEHTBI ACTPOHOMHUU U ACTPO®PU3UKU

5.1 DJeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7

Hroro no pazneny 7

Pazgen 6. OBOBINAIOIIEE IIOBTOPEHUE

6.1 O6o06maroiiee TOBTOpEeHNE 4
Hroro no pasneny 4
Pe3epBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

bu6muoreka [IOK
https://m.edsoo.ru/7f41¢97
¢

bub6moreka [IOK

https://m.edsoo.ru/7f41c97
c

bub6moreka [JOK

https://m.edsoo.ru/7f41c97
c

bu6muoreka LIOK
https://m ru/7f41
C

bu6moreka [IOK

https://m.edsoo.ru/7f41c97
c


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

IHOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne

n/n

Tema ypoka

®dusnka — Hayka 0 IPUPOJIE.
Hayunblie MeTObI TO3HAHUS
OKpY’KaroIlero Mupa

Pornb 1 MecTo ¢puszuku B
(bopMHPOBaHUH COBPEMEHHOMN
HayYHOU KapTUHBI MHpa, B
MPAKTHYECKON IEATEIBHOCTH JIIOICH

Mexanandeckoe JBIKEHIE.
OTHOCHTEIIBHOCTh MEXaHHYECKOTO
nBwxeHus. [lepemenienue, CKOpOCTb,
YCKOpEHUe

PaBHOMEpHOE NIpsAMOTIMHEHOE
JBUYKEHUE

PaBHOyCKOpEHHOE IIPSIMOJIMHEWHOE
JIBUKECHHE

CBoOonHOE mazieHne. YCKOpeHue
CBOOOHOIO MajeHUs
KpuBonuHeliHOe ABUKEHUE.
JIBrkeHne MaTepuaIbHON TOYKH I10
OKPYKHOCTH

Koan4yecTBo yacoB

Bcero

KonTpoabHbI
e padoTbI

IIpakTuyecku
e pabdoTbI

Jara
HU3y4YeHH
s

DJIeKTPOHHbIE
mu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

bubmoreka [JOK
https://m.edsoo.ru/ff0c33e6

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c350
8

bu6mmoreka [JOK

https://m.edsoo.1u/ff0c362
0

bubmmoreka [IOK
https://m.edsoo.ru/ff0c372¢
bu6moreka [JOK
https://m.edsoo.ru/ff0c39¢c

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0c3ada


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

10

11

12

13

14

15

16

[Tpuntun orHOCcHTEeNbHOCTH ["anumest.
I/IHepHI/IaJ'H)HI)Ie CHCTEMBI OTCUECTA.
ITepssiii 3akoH HproToHa

Macca tena. Cuna. [Tpunuun
cynepno3uiuu cuil. Bropoit 3akox
HeroToHa 151 MaTepranbHON TOUKH

Tperuit 3axkoH HerotoHa s
MaTepUaJIbHBIX TOUEK

3aKoH BCEeMHUPHOTO TAroTeHus. Cuia
Tsokectu. [lepBas kocMuyeckas
CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. KoaddunueHt TpeHus.
Cuna conpoTUBICHUS TIPH JIBUKCHUH
TeNa B KUAKOCTHU WU Ta3e

[ToctynarenpHOE U BpalareabHOE
JBUKEHHE a0COIIOTHO TBEPIOTO Tea.
MowmenT cuiibl. [lnedo cunbl. Yenopus
paBHOBECHS TBEPAOTO TENa

WMirynibc MaTepuaibHONW TOYKH,
CHUCTEMbI MaT€pHUaIbHBIX TOYEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE ABUKEHUE

Pabota n MOLTHOCTD CHJIBI.
Kunernueckas sHeprus
MarepuanbHON Touku. Teopema 06
MU3MEHEHUN KUHETUYECKOI SHeprun

bubmuoreka IIOK
https://m.edsoo.ru/ff0c3bed

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bubmoreka [IOK
https://m.edsoo.ru/ff0c3be8
bubmmoreka [IOK

https://m.edsoo.ru/ff0c3d0
0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el8

bubmoreka [IOK
https://m.edsoo.ru/ff0c3f76

bubmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c43d
6

bubauoreka [IOK
https://m.edsoo.ru/ff0c450
2



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

17

18

19

20

21

22

23

[ToreHumanbHas 3HEprus.
[ToTeHumanbHas SHEprus yrnpyro
ne(hOpMUPOBAHHON MPYKUHBIL.
[ToreHunanbpHas SHEpPTUs Tena BOIU3H
MOBEPXHOCTU 3EMIIH

[ToreHnMaIbHBIE U HETIOTCHIIUAIBHBIC
cuibl. CBs3b paboThI
HETIOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHHUYECKON SHEPTUHU CUCTEMBI TEl.
3aKOH COXpaHEHUs] MEXaHUUYECKON
SHEpPIrun

JlaGopatopnas pabota
«HccnenoBanue cBA3M PabOTHI CHITBI C
U3MEHCHUEM MEXaHUYECKON SHEPTHU
TeJa Ha MIPUMEPE PACTSHKEHUS
PE3UHOBOTO KIyTa»

KontponpHas pabora no teme
«Kunemaruka. JIlnunamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE»

OcHOBHBIE TIOJOXKEHUS
MOJIEKYJISIPHO-KUHETHUECKOI TEOPUH.
Bbpoynosckoe nuxenue. Audpdysus

Xapakrep ABUKECHUA U
B3aUMOJICHCTBHS YAaCTHI] BEILIECTBA.
Monenu cTpOeHHUs ra30B, KUIKOCTEN
Y TBEPIBIX TEII

Macca monekyin. KonndectBo
BeuectBa. [locrossHHas ABoraapo

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

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

bu6muoreka [IOK
https://m.edsoo.ru/ff0c4b7
4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2


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

24

25

26

27

28

29

30

31

32

33

TemoBoe paBHoBecue. Temneparypa
u e€ uzMepenue. lllkana temneparyp
Henbcus

Hneanpueiii raz 8 MKT. OcHOoBHOE
ypaBHeHue MKT

AOcomoTHas TeMIiepaTypa Kak Mepa
cpeaHel KHHETUYECKOM SHEPTUH
JBUKEHUS MOJIEKYJ. YpaBHEHUE
MenneneeBa-Knaneiipona

3akoH JlanpToHA. 'a30BBIE 3aKOHBI

JlaboparopHas pabora
«HccnenoBanne 3aBUCUMOCTH MEXKITY
napameTpamMu COCTOSIHUS
Pa3peKEHHOTO Ta3a

N3omporiecchl B UA€aIbHOM Tra3e U ux
rpaduueckoe npeacTaBIcHue

BuyTpennss sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U
criocoOnl e€ n3menenus. Konnyectro
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTrUd OAHOATOMHOTI'O UACATIBHOI'O
rasa

Buas! Teronepenaun

Y,Z[CJ'IBHaH TEMIOEMKOCTD BEIIISCTRBA.
KonnuecTBo TemioThl npu
TCIIonepeaadc. A,Z[Ha6aTHLIﬁ mnponecce

IIepBbIil 3aKOH TEPMOAVMHAMUKH U €TI0
IIPUMEHEHNE K N30IIpoLeccaM

bu6muoreka [IOK
https://m.edsoo.ru/ff0c4fde

bubmoreka [IOK
https://m.edsoo.ru/ff0c511e

bu6moreka [IOK
https://m.edsoo.ru/ff0c570e

bubmuoreka IJOK

https://m.edsoo.ru/ff0c595
2

bu6moreka [IOK
https://m.edsoo.ru/ff0c5¢c36

bubmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

bubmuoreka IIOK
https://m.edsoo.ru/ff0c5efc



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

34

35

36

37

38

39

40

41

42

43

HeoOpatumocTs npo1ieccos B
npupoze. Bropoit 3akon
TEPMOJNHAMUKHU

[punnun aeiictus u KII1JI remnoBoit
MaIIuHbI

[uxn Kapuo u ero KII1/]

DKOJOTHYECKUE TPOOTIEMBI
TETUIOOHEPTETHKH

O6o0matomuii ypok « MosekynspHas
¢uznka. OCHOBBI TEPMOTUHAMUKI

KontponsHas pabora o teme
«MonexynspHas ¢puzuka. OCHOBBI
TEPMOIUHAMUKI»

[TapooOpa3oBaHue U KOHIEHCAIHS.
Hcnapenue u kunenue

AOCOIIOTHAS U OTHOCUTEINbHAS
BJI&KHOCTh BO31yXa. HachllieHHBII
nap

Teépnoe teno. Kpucrammueckue u
amop(HbIe Tera. AHU30TPOIHS
CBOMCTB KpucTaiioB. Kuakue
Kkpuctaisl. CoBpeMEHHbIE
MaTepuaibl

[1naBneHue u KpuCTaNIU3aLUs.
VnenbHas TEmIOTa MIABJICHUSA.
CyOnumanus

bu6mmoreka LIOK

https://m.edsoo.ru/ff0c623
0

bu6muoreka [IOK
https://m.edsoo.ru/ff0c600a

bubaunoreka [IOK
https://m.edsoo.ru/ff0c693
8

bu6moreka [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b
6

bub6moreka [IOK

https://m.edsoo.ru/ff0c64d
8

bu6moreka [IOK
https://m.edsoo.ru/ff0c65f0

bubmuoreka IIOK
https://m.edsoo.ru/ff0c670
8



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

44

45

46

47

48

49

50

51

52

ypaBHeHI/IC TEIIOBOro OaaHca

OnexTpusanus Tea. DIEeKTPUIECKUi
3apsn. [[Ba Buaa aneKTpuYeCcKux
3apsi0B

[TpoBOAHMKH, AUINEKTPUKH U
MOJyTIPOBOAHMKY. 3aKOH COXPaHEHUs
ANIEKTPUUECKOT0 3apsiia

B3aunmoneiicTBue 3apsaoB. 3akOH
Kynona. ToueuHslil a5ieKTpru4eCKui
3apsan

Hanpsx€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHIUmn cyneprno3uum
AIEKTPUYECKUX Mojel. JInnun
HANPSIKEHHOCTH

Pabora cun anekrpocTaruyeckoro
nosist. [lorennman. Paznocts
MIOTEHIINAJIOB

[TpoBOAHMKH U TUANIEKTPUKU B
AIEKTPOCTATUYECKOM TOJIE.
JuanekTpuueckast IpOHUIIAEMOCTh

OnexTpoémkoctb. Konnencarop
DNEeKTPOEMKOCTH TIOCKOTO

KOHJIEHCATopa. DHEPrus 3apsSyKEHHOTO
KOHJIEHCATOpa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c682
0

bu6muoreka [IOK
https://m.edsoo.ru/ff0c6bcc

bu6moreka [IOK
https://m.edsoo.ru/ff0c6bcc

bubmmoreka [JOK
https://m.edsoo.ru/ff0c6ced

bubmuoreka IIOK
https://m.edsoo.ru/ff0c6df2

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c6100

bubmmoreka [JOK
https://m.edsoo.ru/ff0c701
8

bubmoreka [IOK

https://m.edsoo.ru/ff0c712
6

bubmuoreka IIOK
https://m.edsoo.ru/ff0c72¢0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

59

JlabGopatopnas pabora "M3mepenue
AIIEKTPOEMKOCTH KOHIeHCcaropa"

[IpuHIMI JEHCTBUS U IPUMEHEHUE
KOHJICHCAaTOPOB, KOMUPOBAJIBHOTO
amnmapara, CTpyMHOro MpuHTEpA.
DNeKTpoCcTaTHIYEeCKas 3alluTa.
3azemIleHre AEeKTPOIIpuOOPOB

ONEeKTpUUECKU TOK, YCIOBUS €r0
cyuiectBoBaHus. [[oCTOSHHBIN TOK.
Cuna toka. Hanpsixenue.
Comnporusnenne. 3akoH Oma st
ydacTKa [enu

[TocnenoBareibHOE, TAPAILICIIEHOE,
CMEIIIAaHHOE COCMHEHHUE
npoBonHKUKOB. JlaboparopHas pabota
<<I/I3yquHe CMCIHIaHHOI'O COCAUHCHUA
PE3UCTOPOBY

PaboTa 1 MOIITHOCTH ANEKTPHUECKOTO
ToKa. 3akoH [xoynsa-Jlenuna

3akon Oma 17151 IOJTHOM (3aMKHYTOH)
anekTpuueckoit renu. Koporkoe
3amblkaHue. JlaboparopHas pabora
«M3mepenne J/1C ucTouHuKa ToKa U
€ro BHYTPEHHETO COMPOTHUBIICHUS

DJeKTpOHHAs TPOBOJUMOCTH TBEPABIX
METaJJIOB. 3aBUCUMOCTh
COMPOTHUBIICHHS METAJIIIOB OT
teMrepaTtypbl. CBEpXIpPOBOIUMOCTD

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

bu6muoreka [IOK
https://m.edsoo.ru/ff0c783
8

bubmoreka [IOK
https://m.edsoo.ru/ff0c7ae0


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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61

62

63

64

65

66

67

68

DNEeKTpUYECKHUI TOK B BaKyyMe.
CBolicTBa 3JEKTPOHHBIX ITyYKOB

[ToxynpoBOAHUKH, UX COOCTBEHHAs U
IpUMeCHast MpoBoAUMOCTh. CBoicTBa
p—n-nepexona. [TonynpoBOJHUKOBBIE
npruOOpHI

ONeKTpUUeCKUil TOK B pacTBOpax U
pacriaBax 3J1eKTPOJIUTOB.
ONEKTPONUTHYECKAS AUCCOLUALIMS.
DneKTponn3

DJIEKTPUYECKUI TOK B Ta3ax.
CaMOCTOSTENILHBIN 1
HECAMOCTOSTEIbHBIN pa3psan. MomaHusl.
ITma3ma

DneKTpudYecKre mpudopsl U
YCTPOICTBA U UX MPAKTHIECKOE
npuMmenenue. [IpaBuna TexHuKH
0€3011acHOCTH

O6o0maromuii ypok
«DNEeKTPOIUHAMUKAY
KonTponbHas pabora no reme
«Onexkrpocraruka. [locTosHHBIN
ANeKTpuUYecKuii ToK. Toku B
Pa3IUYHBIX Cpeaax»

PesepBHbIii ypok. KoHTponbHas
pabota o Teme "DneKTpoIuHaMHKa"

PesepBHbIil ypok. O600maronmii ypok
o remam 10 knacca

bu6muoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6moreka [JOK
https://m.edsoo.ru/ff0c82ba

bub6moreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

bubmuoreka IIOK
https://m.edsoo.1u/ff0c88be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bub6moreka [IOK
https://m.edsoo.ru/ff0c8c56
bubmuoreka IJOK
https://m.edsoo.ru/ff0c8f6¢


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

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68



11 KUIACC

Ne
n/n

Tema ypoka

ITocTossHHBIE MAarHUTHI U HX
B3auMojielicTBue. MarauTHOE MHoJe.
Bekrop MarHuTHOM MHAYKUWH. JInHUM
MarHUuTHOW UHAYKUIHUH

MaruutHo€ 1oJie MPOBOAHUKA C
TokoM. OnbIT Dpcrena.
BzaumojeiicTBrE TPOBOJHUKOB C
TOKOM

JlabGopatopnas pabora «3ydenne
MarHUTHOTO ITOJISI KATYIIKU C TOKOM)

JlelicTBE€ MarHUTHOTO MOJIS Ha
IIPOBOJHUK ¢ TokoM. Cuia Ammepa.
JlaboparopHas padora
«HUccnenoBanue 1elicTBUI
ITOCTOSTHHOTO MarHUTa Ha PAMKY C
TOKOM»

JleficTBMEe MarHUTHOTO T0JIs1 Ha
JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuua Jlopenna. PaGora cumsl
Jlopenna

OnexkrpomMarHuTHast uHAyKuus. [loTok
BEKTOpa MarHUTHOM MHAYKIMH. DJ1C

KoanuecTBo yacos

Bcero

KoHTpoJbHBI
e padoTbI

[MpakTnyecku
e padoTbI

Jara
H3y4YeHHn
s

DJIeKTPOHHbIE

undpoBbie
oOpa3oBareJibHbIE

pecypcebl

bub6moreka [IOK
https://m.edsoo0.1u/ff0c9778

bu6moreka [IOK
https://m.edsoo.ru/ff0c98fe

bubaunoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubmuoreka [IOK
https://m fi

bu6muoreka [IOK
https://m.edsoo.ru/ff0c9df4


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

10

11

12

13

HHAYKIOUU. 3akoH SHGKTpOMaFHHTHOﬁ

nHaykunn Papanes
JlaGoparopHas pabota
«HccnenoBanue ABICHUS

3HeKTpOMaFHHTHOfI HHIAYKIOUH

NHnyKTUBHOCTB. SIBIIeHUE

camouHaykuuu. IJ]C caMOMHAYKIINH.
DHeprusi MarHUTHOTO TOJIs KaTYLIKU €
TOKOM. DJIEKTPOMarHMTHOE T0J1€

TexHu4eckue ycTpoucTBa U Ux
MPUMEHEHUE: TOCTOSTHHBIE MAarHUTHI,
AIIEKTPOMATrHUTHI, SIEKTPOJIBUTATEb,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII,

WHJYKI[MOHHAs [1€Yb

O6o06matromuii ypok « MarHuTHoe
nojie. DIIEKTPOMArHUTHAST WHTYKITHS

KonTponbsnas pabora mmo teme

«MaramuTtHoe noiJie.

DNeKTpOMarHUuTHAST HHITYKITHS

CBoOo1HBIE MEXaHUYECKUE
kosnebanus. 'apmoHnyeckue

KonebaHus. YpaBHEHUE

FapMOHUYECKUX KOJICOaHUM.

IIpeBpanienue 3Hepruu

JlaGoparopHas pabota

«HccnenoBanue 3aBUCUMOCTHU
MepHro/ia MaIBIX KOJIeOaHMit rpy3a Ha
HUTH OT JIJIMHBI HUTU U MACChI Tpy3a»

bubaunoreka [IOK
https://m ffOcal

bub6moreka [IOK
https://m.edsoo.ru/ff0ca600

bu6moreka [JOK
https://m.edsoo.ru/ff0cab82

bu6muoreka [IOK
https://m.edsoo.ru/ff0cad58

bu6muoreka [IOK
https://m ffOca


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

14

15

16

17

18

19

20

Konebarenbublit KoHTYp. CBOOOIHBIE
ANIEKTPOMAarHUTHbIE KoJieOaHUs B
U/1€aJIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanorust Mexay MEXaHU4eCKUMHU U
ANIEKTPOMArHUTHBIMU KOJI€OaHUSAMU

®opmyna Tomcona. 3akoH
COXpaHCHUA SHEPTHUHU B UACATTBHOM
KoJIeOaTeIbHOM KOHTYPE

IIpencrasienue 0 3aTyXaroIUX
KoneOaHusx. BeIHYKIeHHBIC
MeXaHU4YecKHe Konebanus. Pe3oHanc.
BEBIHYXICHHBIE 3JICKTPOMAarHUTHBIC
KoJIeOaHus

[lepemennsiii Tok. CHHYCOUIANbHBIN
MEPEMEHHBIN TOK. MOIHOCTH
NEPEMEHHOI0 TOKa. AMIUTUTYIHOE U
JIEHCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U
HaNPsKCHUS

Tpancdopmarop. [Ipoussoactso,
nepenaya v norpediaeHue
IEKTPUYECKON SHEPTUH

YCTpOoCTBO U MPAKTUUECKOE
MIPUMEHEHHUE AIIEKTPUUECKOTO 3BOHKA,
reHeparopa MepeMeHHOro ToKa, JTMHUN
aNIeKTpoIepenad

DKOJIOTMYECKUE PUCKH TIPH
MIPOU3BOJICTBE AIIEKTPOIHEPTUH.
Kynsrypa ncnonb3zoBanus

bub6moreka [JOK
https://m.edsoo.1u/ff0cb820

bubnuoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bubmunoreka [IOK
https://m.edsoo.ru/ff0cbb86

bu6muoreka [IOK
https://m fi 4

bub6moreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

22

23

24

25

26

27

28

29

ANIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU

MexaHu4ecKre BOTHBI, YCIOBHS
pacripoctpanenus. [lepuoa. CkopocTb
pactpoCTpaHeHHSI U JJTUHA BOJTHBL.
[ToriepedHbIe U TPOIOIBHBIC BOJTHBI

3Byk. CkopocTs 3ByKa. [ poMKOCTB
3ByKa. Boicota Tona. TemOp 3Byka

SHeKTPOMaFHI/ITHBIe BOJIHBI, UX
CBOICTBA U CKOpOCTh. lIkana
ANIEKTPOMArHUTHBIX BOJIH

HpI/IHLII/IHBI pa,HI/IOCBSI?)I/I nu
TCIICBUCHUS. PaSBI/ITI/Ie CpGI{CTB
cBa3u. Pagunosokanus

KonTponbsHnas pabora «Konebanus u
BOJTHBD)

[IpsamomnuHeitHOe pacipOCTpaHEHHE
CBeTa B OHOPOAHOM cpene. ToueuHblit
UCTOYHUK cBeTa. JIyd cBera

Ortpaxenue cBeTa. 3aKOHbI
orpaxkeHus ceera. [loctpoenne
1300pakeHU B IJIIOCKOM 3epKajie

IIpenomnenue ceera. I[lonnoe
BHyTpEeHHee oTpaxeHnue. IIpenenpHblil
YTOJI ITIOJIHOTO BHYTPEHHETO
OTpaKEHUS

JlaGoparopHas pabota «3mepeHue
MIOKAa3aTelisl IPEIOMIICHHS CTEKIa»

bu6muoreka [IOK
https://m ff0ccas54

bub6moreka [IOK
https://m.edsoo.ru/ff0cccOc

bu6moreka [IOK
https://m.edsoo.ru/ff0ccfe0

bu6muoreka [IOK
https://m.edsoo.ru/ff0cc618

bu6moreka [IOK
https://m.edsoo.ru/ff0cd350

Bbu6muoreka IJOK
https://m.edsoo.ru/ff0cd4e0

bu6muoreka [IOK
https://m fi £

bubmoreka [IOK
https://m.edsoo.ru/ff0cd67a


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

30

31

32

33

34

35

36

37

38

JIunzel. [loctpoenue uzoOpakeHuit B
nuH3e. Popmyra TOHKOW JIMH3BI.
VBenuueHue JINH3bI

JlaboparopHas pabora
«HccnenoBanue CBOMCTB
N300paKeHUN B JIMH3AX)»

Hucnepcus cBera. Cl0XXHBIN COCTaB
6enoro ceera. L[Bet. JITabopatopHas
pabora «Habnronenue aucnepcuu
CBETa»

HNurtepdepentus cera. udpakmms
cBerta. JludpaknronHas pemeTka
[TonnepeyHOCTH CBETOBBIX BOJIH.
[Tonapu3anus ceera

Ontuyeckue npruOOpsI U yCTpoiicTBa
U YCJIOBUS UX 0€30MacHOrO
IPUMEHEHUs

I'paHuIBl IPUMEHUMOCTH
KJIaccuueckod Mexanuku. [loctynarel
CIEeUaJIbHON TEOPUH
OTHOCHUTEIILHOCTH

OTHOCHUTEIBRHOCTD OJHOBPEMCHHOCTH.

3aMeIUIeHHE BPEMEHH U COKpAILlEHUE
JUITMHBI

OHeprus U UMIYNbC PENATUBUCTCKOU
yacTHlbl. CBSA3b MaCChl C SHEPTUEH U
HMITYJIbCOM. DHEPIHsI IOKOS

bu6muoreka [IOK
https://m fi 1
bu6moreka [IOK
https://m.edsoo.ru/ff0ced22
bubmunoreka [IOK

https://m.edsoo.ru/ff0cf02¢

bub6moreka [IOK
https://m.edsoo.ru/ff0cf862

bu6moreka [IOK
https://m.edsoo.ru/ff0cfa42

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0cfc68


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

39

40

41

42

43

44

45

46

47

48

KontponpHnas pabora «Onruka.
OCHOBBI CIENUAIBHON TEOPHUH
OTHOCHUTEIBHOCTH»

®oronbl. ®opmyna [Inanka. JHeprus

U UMITYJIbC (DOTOHA

OTKpBITHE U HCCIIEIOBAHHE
doroaddekra. OnbiThl A. T.
CroneroBa

3akonsl poTorhdekra. YpaBHeHUe
OitHmTeliHa 11 pororddexra.
«Kpacnas rpaauma» porodrddexra

Hasnenue cBera. OnwiTh [1. H.
JleOeneBa. XvMHYECKOE NENCTBUE
cBeTa

TexHu4yeckue ycTpoucTsa u
IIPAKTHUYECKOE IPUMEHEHHE:
¢doTtosnemenT, HoTogaTUHK,
CoJIHEYHasi barapesi, CBEeTOIUO/

Pemrennie 3agay mo reme « IIEMEHTHI

KBAHTOBOU ONTHUKN

Moxaens aroma TomcoHa. OIBITE

Pesepdopna mo paccessHuIO 0-4acTuI.

HJ'IaHeTapHaH MOACJIb aTOMa

IToctynarel bopa

W3nydenune u noromniearne (OoTOHOB
IIPU [IEPEXOI€ aTOMa C OIHOTO YPOBHSA
SHEpPruu Ha Ipyroi. Buasl ciekTpoB

bu6muoreka [IOK
https://m ffOcfi
bu6muoreka [IOK
https://m ffOcfel
bub6moreka [IOK

https://m.edsoo.ru/ff0cffc4

bu6moreka [IOK
https://m.edsoo.ru/ff0d015¢

bubmuoreka [IOK
https://m.edsoo.ru/ff0d04a6

bubauoreka [IOK
https://m.edsoo.ru/ff0d030
2

bu6moreka [IOK
https://m.edsoo.ru/ff0d091a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubaunoreka [IOK
https://m.edsoo.ru/ff0d0afa


https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

50

51

52

53

54

BonHoBbIe cBoiicTBa yacTull. BosHbI
ne bpoiis.
KopnyckynsipHO-BOJTHOBOM Jyasin3M.
CHOHTaHHOE U BBIHYKJIEHHOE
U3IIy4eHUe

OTKpbITHE PAIUOAKTUBHOCTH. OTBITHI
Pesepdopaa no onpeneneHuo
COCTaBa paJOaKTUBHOTO U3JIy4YECHUS

CsoiicTBa anbda-, 6era-,
ramMma-m3irydeHus. Brnusiaue
PaIMOaKTUBHOCTH HA KUBBIC
OpTaHHU3MBI

OTkpbITHE IPOTOHA ¥ HEUTPOHA.
W3zoronsl. Anbda-pacna.
ONEKTPOHHBIA U NO3UTPOHHBIN
Oera-pacnan. 'amma-n3nyuenue

OHeprus cBA3M HyKJIOHOB B S7pE.
SInepusle peakuuu. A nepHblil
peaktop. [IpobGnembl, MepCIEKTUBHI,
JKOJIOTUYECKUE aCIEKTHI SACPHON
SHEPreTUKHU

OnemeHTapHble YacTULbl. OTKpPBITHE
no3uTpoHa. MeTobl HabMIoeHUs U
PErucTpanyy dJIEMEHTAPHBIX YaCTHULL.
Kpyrelii cton «@yHaaMeHTalbHbIE
B3aUMOJICHCTBUS. ENMHCTBO
(bu3nyecKoil KapTUHBI MUPa»

bub6moreka [JOK
https://m.edsoo.ru/ff0d0ca8

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

bubaunoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d135
6

bu6muoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55
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57

58

59

60

61

62

Bun 3Bé3gnoro neba. Co3sesaus,
HpKI/Ie 3Bé321])1, IJIaHETBI, X BUAUMOC
nBkeHne. CollHeuHas CUCTEMaA

Connue. ConHeuHas aKTUBHOCTb.
Hcrounuk sneprun ConHua u 3B€31

3BE37bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3BI ITIABHON
NIOCJIEZIOBATENILHOCTU. BHyTpeHHEe
cTpoeHnue 38€31. CoBpeMEHHbIE
IIPEICTABICHUS O POUCXOKIEHUU U
sBomronuu CorHIa U 3BE3]

Maieunsiit [lyTe — Hamma I'anakTuka.
[Tonoxenue u nuxenne ConHua B
I'anmaktuke. ["anaktuku. YEpHbIE NBIPBI
B sAJIpax rajJakTUK

Bcenennas. Pa3zberanue rajgakTuk.
Teopus bonbiioro B3phiBa.
PenukroBoe uznyuenue.
MertaramakTuka

Hepemennsie mpo6ieMbl aCTPOHOMUH

KonTponbHas paboTta «neMeHTbI
ACTPOHOMMH U aCTPOPUZUKI

O6o6matomuii ypok. Ponb ¢puszuku u
aCTPOHOMHUHU B YKOHOMHYECKO,
TEXHOJIOTUYECKOM, COITUATIbHOM U
THYECKOH cepax NesTeTbHOCTH
YyeJIOBeKa



63

64

65

66

67

68

O6o06maromuii ypok. Pois u mecto
(GU3KMKN U aCTPOHOMUU B

COBPEMEHHOM HAyYHOW KapTUHE MUpa

Ob6o6maromuit ypok. Ponp

¢dusuueckoii Teopur B GOPMHPOBAHUH

NPEICTaBICHUN 0 (PU3NIECKON
KapTHHE MUpa

O6o6maromuit ypok. Mecto
(du3uueckoii KapTUHBI MHpa B 0011eM
Py COBPEMEHHBIX
€CTeCTBEHHO-HAaYYHBIX
MPEACTABICHUN O MPUPOAE
PesepBHbIil ypok. MaruutHoe 1oe.
DNeKTpOMarHuTHask UHAYKLIHA
Pe3epBHblii ypok. OnTuka. OCHOBBI
CIeUaJIbHON TEOPUH
OTHOCHUTEJIBHOCTH

Pesepnbiit ypok. KBanroBas gpusuka.
DeMeHTbl aCTPOHOMUU U
acTpopU3HKH

OBIIEE KOJIMYECTBO YACOB 110
[NPOI'PAMME

68

bubaunoreka [IOK

https://m.edsoo.ru/ff0d178
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https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METOAUWYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPUAJIBI JUISI VYYUEHUKA

» Gusuka, 10 kinacc/ Kacbsino B.A., O0111ecTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «JIPO®DAY; AxkiimonepHoe o6miectBo «M3narenbcTBo
«IIpocBemienue»

» dusuka, 11 knacce/ Kacesnos B.A., O611ecTBO ¢ OrpaHMYeHHOM
0TBeTCTBEHHOCTHIO «IPODAY; Akimoneprnoe obiectBo «3narenbcTBo

«IIpocBenienue»

METOANUYECKUE MATEPUAJIBI J1JISA YUUTEJIS

[Tporpamma kypca dusuku s 10—11 kimaccoB. ba3osiii ypoBeHs (aBTop B.
A. KacbsiHOB)

YMK «®uzuka. 10 kinacc. ba3oBblil ypoBEeHb»

1. ®usuka. 10 knacc. ba3oBblil ypoBeHb. YUEOHHUK C 3J€KTPOHHBIM
npuinoxenueM (aBrop B. A. KacesiHOB).

2. ®usuka. 10 knace. bazoBbiit ypoBeHb. MeToanueckoe nocodue (aBrop B.
A. KacwsHOB).

3. ®usuka. 10—11 kiaccel. ba3zoBbiit ypoBeHs. Terpanp s 1a00paTOPHBIX
pabort (aBropsl B. A. KacesHos, B. A. KopoBun).

4. ®uzuka. 10—11 xnaccel. ba3osiil ypoBenb. KoMiuiekT Tetpaneit ams
KOHTPOJIbHBIX padoT (aBTop B. A. KacbsiHOB)

5. ®uzuka. 10 knacc. Augaktuyeckue kKapTouku-3aaanus (aBTopsl M. A.



Viakos, K. M. Viakos).

YMK «®uzuka. 11 knacc. bazoBblil ypoBeHbY

1. ®usuka. 11 xracc. ba3zoBeiil ypoBeHb. YUEOHUK C AIEKTPOHHBIM
npuioxeHnueM (aBrop B. A. KacesiHOB).

2. ®usuka. 11 knacc. ba3oBslil ypoBeHb. MeTtoandeckoe nocooue (aBtop B.
A. KacwsHOB).

3. ®usuka. 10—11 kmaccel. ba3zoBriit ypoBeHs. Terpanp s 1a00paTOPHBIX
pab6ort (aBropsl B. A. KacesHos, B. A. Koposun).

4. ®usuka. 10—11 kiaccel. bazoBblil ypoBeHb. KoMiiekt TeTpaaeit s
KOHTPOJBHBIX paboT (aBTOpHI B. A. Kacesanos, . B. Urpsiios).

5. ®uzuka. 11 knace. Jlunaktuueckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Viiakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1 http://nsportal.ru - coumnansHas ceTb paboTHMKOB 0Opa3oBaHus.

2 http://markx.narod.ru/pic/ - dunsmnka B LIKoOne.

3 http://festival.1september.ru/articles/ - ecTmBanb negarornyecknx naemn
«OTKPbITbLIN YPOK».

4 http://www.fizika.ru/ - canT gns yumrenen ousmkn n nx y4eHMKoB.

5 http://www.physics.ru/ - Matepuansl no usmnke.

6 www . ege .edu.ru - "HOOpPMaUMNOHHbIM nopTtan ErD.

7 http :// school - collection . edu . ru / - eguHas konnekumsa LIOPos






