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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoOBHS Ha YPOBHE CPEIHETO OOIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE NOJIOKEHUI M TpeOOBaHMI K pe3yjbTaTam
OCBOEHHSI OCHOBHOH 0Opa3oBaTeiabHON mporpaMmsbl, npeactaBieHHbix B OI'OC
COO, a Ttakxe c yuy€roM (enepanbHOl pabouell MporpamMMmbl BOCIHTAHHUS U
KOHLEIMIMU MpenoaaBaHus ydeOHoro mnpenmera «duzumka» B 00pa3zoBaTeNIbHBIX
OpraHu3anusIx Poccutickon Oenepanun, pean3yIoIuX OCHOBHBIE
oOpa3oBaTesbHbIE IPOTrPaMMBI.

Copnepxanue mnporpamMMmbl 1o (U3MKE HAmpaBieHO Ha (opmupoBaHue
€CTeCTBEHHO-HaYYHOU KapTHHbI MHUpa oOydaromuxca 10—11 kinaccoB nmpu o0yueHnn
ux (Qu3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO MOJIXO/A.
[Iporpamma no pusuke coorserctByeT TpeboBanuam GI'OC COO k mnaHupyeMbiMm
JUYHOCTHBIM, MPEIMETHBIM U METAINpPEeJMETHBIM pe3yJibTaTaM O0yuYeHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTbh pEANU3aAlMKN MEXKIPEAMETHBIX CBA3EH (QU3UMKH C
€CTECTBEHHO-HAYYHBIMU yUE€OHBIMH MIpeAMeTaMu. B Hell onpenensitoTcs OCHOBHbIE
e u3ydeHust GU3MKHU Ha YPOBHE CPEIHEro oOLIero oopa3zoBaHus, MiIaHUPyEMbIe
pe3ynbTaThl  OCBOGHHUSI Kypca (PU3UMKH. JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[IporpaMMma 1o pu3uKe BKIIOYAET:

e IUIAHHPYEMBIE PE3YJIbTAaThl OCBOCHMSI Kypca (PU3UKU Ha Oa30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 110 TOAaM O00Y4EHUS;

e cojepkaHue yueOHoro npeamera «dusnka» mo rojgaM oOyueHusl.

dusnka Kak Hayka O HaubOojiee OOIMX 3aKOHAX IPHUPOJBI, BBICTyIAas B
Ka4yecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyxatromeM Mupe. [IIKoabHBINH Kypce PU3UKU — CHCTEMOOOpa3yONTi
I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (hPU3MUECKHUE 3aKOHbI
JeKaT B OCHOBE IIPOIECCOB M SIBJICHUM, HM3y4aeMbIX XUMHEH, OHOJIOTHEH,
bu3mdeckoir reorpadueir W acTpoHoMmeil. Mcmomp3oBaHWE W aKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHMM  ONpeleNseT XapakTep U pa3BHUTHE
pa3zHOO00pa3HBIX TEXHOJIOTHH B cepe SJHEPTreTUKH, TPAHCIIOPTa, OCBOCHHSI KOCMOCa,
IIOJIYYEHMsI HOBBIX MAaTepHaJIOB C 3aJaHHBIMHM CBOMCTBaAMHM M Apyrux. W3yueHue
(U3MKKM BHOCUT OCHOBHOM BKJaJa B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOyyarommuxcs, B (OPMUPOBAHHWE YMEHHM NPUMEHATh HAYYHBI METO[
MO3HAHUS [P BBINOJIHEHUU UMHU YYE€OHBIX HCCIEIOBAHUIA.

B ocHoBY Kkypca ¢pu3uku 471 YpOBHS CpeHEro o011iero o0pa3zoBaHus OJI0KEH
pAa UAEH, KOTOPbIE MOKHO PacCMaTpUBATh KAaK MPUHLMUIIBI €70 IOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEHW KypcC SBISETCS JIOTMYECKU
3aBEPIUEHHBIM, OH COJAEPXKUT MaTepUall U3 BCEX pa3leloB (PU3HMKH, BKIIOUYAET KaKk
BOIIPOCHI KJIACCUYECKOM, TaK 51 COBPEMEHHOU buzuKu.



Hoes cenepanusayuu. B COOTBETCTBUM C HEW Marepuan Kypca (QU3MKH
o0ObeMHEH BOKPYr (Qu3Myeckux Teopud. Begymum B Kypce sBisieTcs
(opMHUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTe€puH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpesnonaracT HCIOJIb30BaHUE
I'YMaHUTApHOTO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUS
(u3HKYU C pa3BUTHEM OOILECTBA, & TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
U HKOJIOTMYECKUMU TIpOo0IeMamu.

Hoes npuxnaonoii Hanpasnennocmu. Kypc ¢pusuku npeamnosaraet 3HaKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHYECKHX MPUIOKCHUH HM3YUCHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocuzayuu peanusyercs TIOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJOTHH, a TaKkke 00CYXICHHS
npo0JieM palliOHAIBHOTO MPUPOONOIB30BAHMS M SKOJIOTUYECKON O€30MacHOCTH.

CrepXKHEBBIMH 3JI€MEHTaMH Kypca (U3UKH HAa YpPOBHE CpEIHEro OOIIeTo
oOpa3oBaHus SBIAIOTCS (pu3myeckue Teopuu ((popMHUpOBaAHUE MPEACTABICHUN O
CTPYKTYype MOCTpOeHUsI (HU3HUECKONW TEOPHUH, PO (PyHIaMEHTaJIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPECTABICHUSIX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JJI ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U MPOIIECCOB).

CHCcTeMHO-/IeSITeIbHOCTHRIM TOJIX0/T B Kypce (U3MKU Peallu3yeTcs Mpexe
BCEro 3a CYET OpraHu3alli SKCIEPUMEHTAIBHON NeATeTbHOCTH 00Yy4aroluxcsl.
Jlist 6a30BOro ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BAHUE CUCTEMbI (PPOHTATBLHBIX
KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JTa0OpaTOPHBIX pabOT, KOTOPHIE B IIpOrpamMme
no ¢u3nKe OO0OBEAUHEHBI B OOIIMI CIUCOK YYCHHUYECKUX IMPAKTHUYCCKUX pPaboT.
Brigenenne B ykazaHHOM TiepedHe JTa0OpaTOpPHBIX pabOT, MPOBOJUMBIX IS
KOHTPOJISI U OLEHKH, OCYIIECTBIISICTCA YYaCTHUKAMU 00pa30oBaTEeNIbHOTO MpoIlecca
UCXO/sl U3 OCOOEHHOCTEH IUIaHMPOBAaHUSA M OCHAIleHus kabunera ¢usuku. [lpu
TOM O0ECTeYnBaeTCsl OBJaJCHHE OO0YyYalOMMHCS YMEHUSMU MPOBOJUTH
KOCBEHHbIE H3MEPEHMs, HCCIICJJOBAHMUS 3aBUCUMOCTEH (U3MUYECKUX BEIUYMH U
ITIOCTAHOBKY OITBITOB 10 ITPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yaenseTcs pelieHnIo pacu€THBIX U KaueCTBEHHBIX 3a/1a4.
[Tpu 3TOM n71s1 pacUETHBIX 3a7]a4 MPUOPUTETOM SIBIISIFOTCS 331291 C SIBHO 33JJaHHOM
¢usnyeckoil MOMAENBIO, TO3BOJSIOUIME TMPUMEHITh H3YYEHHBbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK U3 OJHOrO paslena Kypca, TaK U MHTEIPUPYsS 3HAHUS U3
pa3HbBIX pa3nenoB. J[Js KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 33aJIaHUS Ha
OOBSICHEHHE MNPOTEKAaHUS (PU3UUYECKUX SBICHUM U TPOLECCOB B OKpPYXKaroIien
KU3HU, TpeOyromue BbIOOpa (HU3MYECKON Mojenud ISl CUTyallud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.



OCHOBHBIMM LIEJIIMHU U3y4€HUS (PU3KUKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

dbopMupoBaHUE HHTEpeca M CTPEMJICHHS OOydJalOmUXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABIICHUN O HAYYHOM METO/IE TIO3HAHUSA U (DOPMHUPOBAHUE
UCCJICIOBATEIBLCKOTO OTHOIICHUS K OKPY KAFOIIINM SBJICHUSIM;
dbopMHUpOBaHUE HAYIHOT'O MUPOBO33PECHHMSI KaK pe3yibTaTa U3yUCHHS OCHOB
CTpOCHUS MaTepUH M PyHIaMECHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMHUpOBaHUE YMEHHHA OOBICHATH SIBJICHHS C  HCIIOJIB30BAaHUEM
(GU3HUECKUX 3HAHUHN M HAYYHBIX JIOKA3aTEIbCTB,;

dbopMHUpOBaHUE TPEICTABICHUNA O pONM (PU3UKH IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TCXHUKH ¥ TEXHOJIOTHA.

JlocTikeHue 3TUX Leell o0ecrneynBaeTcss pelieHueM CIEIYIoNNX 3a7a4d B
npolecce u3ydeHus Kypca GU3MKM Ha YPOBHE CPEIHEr0 00111ero 00pa3oBaHMUs:

npruoOpeTeHne CUCTEMBbI 3HAHUM 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSAX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (H3UKY,
ANEKTPOJAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPODU3UKH;
dbopMupoBaHue yYMEHHMM TPUMEHATh TEOPETUYECKUE 3HAHUA s
0oOBbsiCHEHHS] (U3NYECKHX SBICHUH B TMPUPOJAE W IS TPUHATUA
NPaKTUYECKUX PEIICHHUI B TOBCEIHEBHOM KU3HH;

OCBOCHHME CIOCOOOB peIIeHUs pPa3IUYHbIX 3a7ad4 C SIBHO 3aJaHHOM
¢u3nuecko MOJENbIo, 3ajay, MOoJApa3yMEBAIOUIUX CaMOCTOSTEIHHOE
co3ganue GU3NUeCcKOl MOJENH, aJIeKBATHON YCIOBHUSIM 3a]1a4u;
NOHUMaHUEe (PU3NYECKUX OCHOB U TMPHUHIUIIOB ACHCTBUS TEXHUYECKHUX
YCTPOWCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOIIYIO
cpeny;

OBJIQICHUE METOJAMH CaMOCTOSITEJIBHOTO IIJIAHUPOBAHUSA M IPOBEACHUS
¢u3HUeCKNX SKCIEPUMEHTOB, aHalu3a W HMHTEPIpETalnh HHPOpPMAIIHH,
ONpeAEIEHUs JOCTOBEPHOCTH MOJYYEHHOT O PE3yJIbTaTa,

CO3/IaHUE YCIIOBUM ISl Pa3BUTUS YMEHUU IMPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATEIBHOCTH.

Ha wm3yuenuwe ¢m3uku (0a30BbIi ypOBEHB) Ha YPOBHE CPEIHETrO OOIIETO
oOpa3oBanus orBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEACHIO), B
11 xitacce — 68 yacoB (2 yaca B HEJICIIO).

COIAEPXAHUE OBYUEHUSA



10 KJIACC

Pasznen 1. ®u3nka u MeTOAbl HAYYHOI'O ITO3HAHUS

®uszuka — Hayka o mpupone. HayuHele METOAbI IO3HAHUS OKPYKAIOLIETO
Mupa. Posb 3kcriepuMenTa U TEOpUH B IIPOLIECCE MO3HAHUS TPUPOIBI. DKCIEPUMEHT
B (pusuke.

MopenupoBanue (pu3amyeckux sBICHUN W mpoueccoB. HaydHble rumoresbl.
duznyeckue 3aKOHbl U TEOpUHU. ['paHUIbl MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Pons u mMecto ¢u3uku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU JEATEIBHOCTH JIOJIEH.

Jlemoncmpayuu

AnHanoroBele U 1U(QPOBBIE H3IMEPHUTEIbHBIE MNPUOOPHI, KOMITBIOTEPHBIC
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBvkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[Tepemenienne, CKOpoCTh (CpeaHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOPEHUE MaTepHajbHOM TOYKH, HUX NPOEKIMM HAa OCHU CHUCTEMBl KOOPIMHAT.
CiioxeHue nepeMenieHnil U CI0)KEHNE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOEe aBMKeHue. I 'paduku
3aBUCUMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOPEHMS, MNyTH U TEpeMEIICHUs
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoboaHoe mageHue. Y CKOpeHre CBOOOIHOTO MaiCHUS.

KpuposnmueitHoe neuxenue. JBH>KeHHE MaTepUaibHON TOYKH [0 OKPYKHOCTH
C IIOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTJIOBasg CKOPOCTh, JIMHEWHAs CKOPOCTh.
ITepuon u wactora obpamenus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHnueckrne yCcTpoHMCTBAa U MPAKTHYECKOE NMPUMEHEHHUE: CHUIAOMETp, IBUKECHHUE
CHaps/10B, LICTIHbIE U PEMEHHBIE NIEPEAAYU.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WJUTIOCTPAIMS KMHEMATHUYECKHUX XapaKTEPUCTUK
JIBYOKEHUS.

[IpeoGpazoBanre IBMIKEHUH C UCTIONB30BAHMEM TIPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenne aBuKeHUsI Tena, OPONIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenune yckopeHus CBOOOTHOTO TaICHUS.



Hamnpaiienne ckopocTH pH IBMKEHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamophvie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABWKEHHUS C LEIBI0 ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOHIEHUA MEXAY NYTSIMH, NPOMACHHBIMH TEJIOM 32
IIOCJEA0BATENBHBIE PABHBIE IPOMEKYTKHM BpPEMEHUM IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOM HYJIIO.

N3y4yeHue NBUKEHMS LIapUKa B BA3ZKOU JKUIAKOCTH.

N3yuyenue nBuxeHus Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

IIpuamun  otHocutenbHOocTM  ['ammnes.  IlepBeii  3akoH  HbrotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa 1151
MaTepuaabHOM TOUkU. TpeTuil 3akoH HproToHA 1151 MaTepuagbHbIX TOYEK.

3akoH BceMmHupHOro TtsiroreHus. Cuna Ttspkectu. llepBasgs KocMmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckoyibxkenus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUsSl U cuia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU JBHKEHUU Tea B KUIKOCTU WUITU Ta3e.

[TocTynarenpHOE U BpalaTeIbHOE ABUKEHNE a0COIIOTHO TBEPAOTO TEna.

MOMEHT cCuilbl OTHOCUTENIBHO OCH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPIOIO Tea.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: IOAIIUITHUKH,
JIBU>KEHNE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpIUU.

CpaBHeHHE MacC B3aUMOJCHCTBYIOLIUX TEN.

Bropoii 3akon Herotona.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIUH.

HesecoMocTts. Bec Tena nmpu yCKOpEeHHOM NOABEME U MAJCHUU.

CpaBHeHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIb)KECHHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHUKAIOUIMX B MPYXKUHE U
pe3uHOBOM 00pa3slie, OT UX AePopMalH.



HccnenoBanue yciioBMKM pPaBHOBECHS TBEPAOrO TEJA, HMMEKOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvl coxpanenusn 6 mexanuke

NmMnynbe MatepualbHOW TOYKHM (T€la), CUCTEMBI MaTEpPUATBHBIX TOYEK.

NmMmnynbC cUIIbBl 1 U3MEHEHHE HUMIyJibca Tela. 3aKOH COXPAHECHUS HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabora crnbl. MONTHOCTE CHUJIBL.

Kunernueckast sHeprusi MarepuaJbHOM TOukH. Teopema 00 HW3MEHEHHH
KUHETUYECKOW dHEPTUU.

IlorenuuanbHas DHEPTHUSL. IToreHumnanpHas DHEPTUs YIIpYro
nedopMupoBaHHOU NPYXUHBI. [loTeHITMaNbHAS SHEPTrUs Tejaa BOJIU3U MOBEPXHOCTH
3emiu.

IloTeHuuanbHbIC u HEMOTECHIMAJILHBIC CHJIBI. CBs3b paboThI
HEMOTEHIMAJIBbHBIX CUJI C UBMEHEHUEM MEXaHUYECKOW SHEPTUM CUCTEMBI TEJ. 3aKOH
COXPaHECHUS MEXaHUYECKOW IHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TeXHUYeCcKrue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOMED,
NPY>XKUHHBIA MUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHECHUSI UMITYJIbCA.

PeakTuBHOE NBMXEHME.

[Tepexona MoTeHIMATBHOW SHEPTUU B KHHETHYECKYIO U OOpaTHO.

Vuenuuecxuii sxcnepumenm, 1abopamophvie pabomuol

N3ydenne abCOMIOTHO HEYNMPYTroro yjaapa ¢ IMOMOIIBI0 JIByX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOTHI CUJIBI C M3MEHEHHEM MEXaHHYECKOW PHEPruu
TE€Ja Ha MIPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. Mouiekyasipuasi pu3uka U TepMOIHUHAMHUKA
Tema 1. OcHosbl MONEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TOJIOKEHHUS MOJICKYISIPHO-KUHETUYECKOM TEOPUHM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe mBmwkenue. [Auddysus. Xapaktep ABUKEHUS U
B3aUMOJICMCTBUA YaCTHUI[ BelecTBa. MoOAEIM CTPOEHUS Ta30B, >XUIKOCTEH U
TBEPIBIX TEI U O0BICHCHUE CBOMCTB BEIIECTBA HA OCHOBE 3THUX MoJjieliell. Macca u
pasmepsl MoJiekys. KonmdecTBo BeniectBa. [loctosHnas ABoraapo.

TermoBoe paBHOBecue. Temmneparypa u €€ uzmepenue. Illlkama temneparyp
Llenbcus.

Mopgens upeanbHOoro rasa. OCHOBHOE  ypaBHEHME  MOJIEKYJISPHO-
KHHETHYECKOM TEOpUU HJealbHOTO ra3a. AOCOJIOTHas TeMmIeparypa Kak Mepa
CpelIHEM KHWHETUYECKOW HSHEpPruM TEIUIOBOrO JABMKEHMs dvactull rasza. [llkana



temrieparyp KeneBuna. 'a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona.
3akoH [lanmproHa. M30mpoiecchl B MACAIIBHOM Ta3e C MOCTOSIHHBIM KOJIUYECTBOM
BellecTBa. ['paduueckoe mMpencTaBIeHUE M3OMPOILIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHudeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomerTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OmnbrTel 0 1U(GY3UM KUIKOCTEN U Ta30B.

Mogens OpOyHOBCKOTO JBUKEHUS.

Mopnens onbita HTepHa.

OMbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXXMOJIEKYJISIPHOTO
B3aUMOJICHCTBUA.

Mojenb, WILTIOCTPUPYIOLAs MPUPOY AABICHUS ra3a HA CTEHKU COCY/a.

OnbIThl, WIITIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHMS HJICAUIBHOTO Trasa,
U30MPOILIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHie pabomuol

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHHIA
00BEMa KOMHATBHI, IABJICHUS U TEMIIEpATyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKY ITapaMETPaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepmoauHamuueckass cucreMa. BHYTpeHHsS >HEprusi TE€pMOIMHAMHYECKOU
CUCTEMBI U CIOCcoObI €€ n3MeHeHusi. KonmnyecTBo TermaoTsl U pabora. BHyTpeHH: s
SHEpPrusi  OAHOATOMHOIO  HJEAJIbHOrOo  ra3a.  Buasl  Temonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMS, U3yYCHHUE. Y AeNbHAs TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI pU TEIUIONEpEaaye.

[lonsitue 00 amuabatHOM mporecce. [lepBwlif 3aKOH TEPMOIUHAMUKH.
[IpumeHeHnne mepBOro 3akOHa TEPMOJMHAMHUKU K wm3omporeccaM. ['paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpaTuMOCTh pOI1eccoB B IPUPOJIE.

TeroBele  mammHbl.  [IpyHOMIBI ~ AEHCTBUS  TEIUIOBBIX  MAIWH.
[IpeoOpa3oBanus dSHEPruM B TEIUIOBBIX MamuHaX. KoadduimeHT mnone3Horo
nerictBus TeruioBod MamwmHbl. [{uknm KapHo m ero ko3uIMEeHT moJe3HOTO
JEUCTBUS. DKOJIOTUYECKHE MTPOOTIEMBI TETTIOIHEPTETUKH.

TexHuueckue YCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJI0MJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu



W3MmeHeHne BHYTpPEHHEH HSHEpPruM Teja MpU COBEPUICHUH pPaOOThI: BBUIET
npoOKH W3 OYTBUIKM IOJ JEHCTBUEM CXKATOrO BO3/yXa, HarpeBaHue 3¢pupa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpAL).

N3meneHnne BHyTpeHHEN YHEPTHUH (TeMIEpaTyphl) Telia MpU TeIionepeaaye.

OmnbIT 10 a1Ma0ATHOMY PACHIMPEHHIO BO31yXa (OIBIT C BO3AYIIIHBIM OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTAaTENsl BHYTPEHHETO CrOPaHHUs, PEaKTUBHOTO
JBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3Mmepenue ynenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevle nepexoonl

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AGcomtoTHas U
OTHOCHUTEJIbHAs BIIAJKHOCTh BO31yxa. HachllleHHbIM map. YenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucrannuueckue u aMmopHbie Teraa. AHU3OTPONHUS CBONCTB
kpuctamioB. JKuakue kpuctaibl. CoBpemeHHble MaTepuansl. lliaBieHue wu
KpUCTaIu3anus. Y ieapHas Teriora miasnenus. Cyomumanus.

VYpaBHeHUE TEMIOBOrO OanaHca.

TexHuueckue yCTpOMCTBa W NPAKTHUYECKOE NPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHU IMOJYYEHUS] COBPEMEHHBIX MAaTEpHajoB, B
TOM YHCJIE HAHOMATEPHAIOB, © HAHOTEXHOJIOTHH.

Ilemoncmpayuu

CBoiicTBa HACBILLIEHHBIX MAPOB.

Kunenve npv noHW>KEHHOM J1aBJICHUU.

CriocoObl U3MEpeHUs BIaXKHOCTH.

HaGmronenne HarpeBaHus U TUIABJICHUS KPUCTAILTMYECKOTO BEIIECTRA.

JlemoHCTpanusi KpUCTAILIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3MepeHune 0THOCUTENIBHOM BIAXXHOCTH BO3yXa.

Paznen 4. JinekrpoauHaMuKa
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tei. JNeKTPUUYECKUil 3aps. J[Ba Buaa 3JEKTPUUECKUX 3apPsII0B.
[IpoBOAHMKH,  JOUANEKTPUKHM U  MOJYNPOBOAHUKH. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodyeuHbli 3I€KTPUUYECKUI 3apsi.
Onektpuueckoe mnoje. Hanpsok€HHOCTh  3nekTpuueckoro moid. [IpuHiun

CYIEpHO3UIUN DJIEKTPUUECCKUX MNOJIEH. JIMHMHM HaANpsHKEHHOCTH AIIEKTPUYECKOTO
OJIS.



Pabota cun sanexkrpocratudyeckoro noss. [loreniuman. Pa3HocTh MOTEHIIMATIOB.
[IpoBOJHMKH W JHUAJIEKTPUKU B DJIEKTPOCTATUYECKOM Toje. Jludnexkrtpuueckas
MPOHUIIAEMOCTb.

DNeKTpoEMKOCTh. KoHeHcaTop. DNEKTPOEMKOCTh TIOCKOTO KOHJIEHCATOPA.
DHEprus 3apsiKEHHOT0 KOHIEHCATOopa.

TexHuuyeckre yCTPOMCTBA U IIPAKTUYECKOE IIPUMEHEHHUE: JJIEKTPOCKOIL,
ANIEKTPOMETP, AJIEKTPOCTATHYECKAsl 3alluTa, 3a3eMJICHHE DJIEKTPONPHUOOPOB,
KOHJICHCATOpP, KOMMPOBAJIbHBIN anIiapar, CTPYHHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ MPUHLIMIT IEUCTBUA JIEKTPOMETPA.

B3aumopelicTBue Ha3JIEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3apSKEHHBIX TEll.

[TpoBOHUKH B 3IEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMPNIEKTPUKH B DIIEKTPOCTATUUECKOM MOJIE.

3aBUCUMOCTh JJICKTPOEMKOCTH TUIOCKOTO KOHJEHcAaTopa OT IUION[aau
IJIACTUH, PACCTOSTHUSI MEXKTY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHJIEHCAaTOopa.

Vuenuuecxuii sxcnepumenm, 1abopamoprvie pabomuol

N3Mmepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosnnsiit 31exkmpuueckuit mox. Toku 6 paznuunsvix cpeoax

DJIEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHMSI JJEKTPUYECKOTO TOKa.
Uctounuku Toka. Cuna toka. [TocTOSHHBIN TOK.

Hanpsixxenne. 3akon Oma Jj1s ydacTka 1ETH.

DJIEKTPUUYECKOE COMPOTHUBIICHUE. Y ACIBHOE COMPOTUBJICHUE BEIIECTBA.
ITocnenoBaTenpHOE, MapAJIEIbHOE, CMEIIAHHOE COCAUHEHHUE TTPOBOHUKOB.

Pabora oamektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomtHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYINAs CUJIa M BHYTPEHHEE CONPOTHUBICHHE HMCTOYHHKA TOKAa.
3akoH OMa i1 OTHOM (3aMKHYTOM ) 3leKTpudecKoi nenu. KopoTkoe 3aMbIKaHuE.

OJIEKTpOHHAsI ~ MPOBOJAMMOCTH  TBEPJABIX  METAJJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUSI METAJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DIEKTPUUYECKUN TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MyUYKOB.

[TomynpoBoHUKH. CoOcTBeHHAs 151 MpUMECHas MIPOBOJIUMOCTH
noaynpoBoAHUKOB. CBoMcTBa p—N-niepexoa. [ToaynpoBogHUKOBBIE TPUOOPHI.

ONeKTpUYECKHUA TOK B  pacTBOpax MW  pacijaBax  dJIEKTPOJHMTOB.
DIEKTPOTUTHYECKAs] JUCCOLMAINS. DIEKTPOIIHU3.

DJIEKTpUYECKU TOK B Ta3zax. CamMOCTOSTEIbHBIM M HECAMOCTOATEIbHBIN
pazpsaa. Monnus. [1ma3ma.



TexHuyeckue YCTpOHWCTBA U IMPAKTUYECKOE NIPUMEHEHHUE: aMIIEpMETD,
BOJIBTMETP, PEOCTaT, HMCTOYHUKU TOKA, OJIEKTpOHArpPEBaTEIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN THO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OIYITPOBOAHUKOBBIN TUO]], TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHUS.

3aBUCUMOCTh COINPOTHUBJICHUSA LWJIWHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TUIOLIAU TIOTIEPEYHOr0 CEUEHUsI U MaTepHala.

CMmelaHHOE COeIMHEHNE MTPOBOIHUKOB.

[Ipsimoe wu3MepeHue dBIeKTpoABMXKYlIIeH cuibl. KopoTkoe 3aMbIkaHue
raJIbBAHUYECKOT0 3JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPBI.

IIpoBOAUMOCTB DIIEKTPOJIUTOB.

HckpoBori pa3psa U MpOBOJAUMOCTD BO3yXa.

OAHOCTOPOHHSIS MPOBOJIUMOCTD JUOJIA.

Vuenuueckuii sxkcnepumenm, nabopamopHie pabomuol

N3yuyenue cMeIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenune 3meKTpOoJBIKYIIEH CUJIbl UCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONPOTHBIICHUS.

HaGmronenue snekrponusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢uszuku 6a3oBoro ypoHsi B 10 kjacce ocyiiecTBisieTcs ¢
Y4ETOM COJAEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M € KypcaMu MaTeMaTHKH,
OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJOTHH.

Mesicnpeomemnuvle noHamus, CBSI3aHHBIE C WU3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUS. SIBJICHUE, HAYYHBIA (akT, TUIOTEe3a, (hU3MYEecKas BEIMYMHA, 3aKOH,
Teopusl, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIMPOBAHKE, MOJIEIb, U3MEPEHHE.

Mamemamuka: pemieHue CUCTEMbl ypaBHEHHM, JWHEHHas (QyHKINA,
napabona, runepOona, ux rpa@uKd U CBONCTBA, TPUTOHOMETPHUECKHE (DYHKITUN:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIUU HA OCH KOOPAUHAT, CII0)KEHUE BEKTOPOB.

buonoeus: mexanmveckoe ABMIKEHHUE B KUBOW mpupojae, nuddysus, ocMoc,
TEMI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEpEAayH, TEIJIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUSI B dKUBOM MIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI Macca, TEIJIOBbIE CBOMCTBA TBEP/IBIX T, )KUJIKOCTEH U ra3os,
ANEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJIMTHYECKass  AUCCOIMALUS,
rajibBaHUKa.

T'eoepaghus: BnaxHOCTB BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.



Texnonoeus: npeoOpa3oBaHUE ABUKEHHI C HCIIOJIB30BAaHUEM MEXAHHU3MOB,
Y4€T TpEHHsI B TEXHUKE, IOJAIIMIIHUKH, HCIIOIb30BAHUE 3aKOHA COXPAHEHHUs
UMITyJIbca B TeXHUKe (pakera, BOJOMET W JAPYrHe), JBHTaTeIhb BHYTPEHHETO
cropanusi, napopas TypOuHa, OBITOBOIM XOJOJWIBHUK, KOHAUIUOHEP, TEXHOJIOTHH
IIOJIyYEHNsT COBPEMEHHBIX MAaTE€pUajoB, B TOM YHUCJIE HAHOMATEpUAJOB, H
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKasl 3allUTa, 3a3€MJICHUE AJIEKTPONpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, 3JIEKTPOHAIPEBATEIbHBIE npuOopsl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznea 4. JinekTpoauHaMuKa

Tema 3. Maznummnoe none. In1eKmpomMacHUMHAA UHOYKUUS

ITocTossHHBIe MarauThl. B3anMoielicTBHe MOCTOSHHBIX MAarHuTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKIUU. [[pyHIMTI Cynepno3uliui MarHUTHBIX TOJIEH.
Jluanm marHuTHOM WHAYKUMU. KapTuHa IMHWKM MAarHMUTHOM HWHAYKUWU MOJIS
ITIOCTOSTHHBIX MarHUTOB.

MarauTHoe T0Ji€ MPOBOJHMKA C TOKOM. KapTuHa JMHHMI HWHIYKIUU
MAarHUTHOTO TIOJS JJIMHHOTO IPSIMOTO NPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOT'O
MPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTeaa. BzanmoneicTeie npoBOIHUKOB €
TOKOM.

Cuna AMnepa, €€ MOyJIb U HalIpaBJICHHUE.

Cuna Jlopenua, e€ MOayJib U HampaBieHHe. J|Br>KeHNE 3apsHKEHHOM YaCTUIBI
B OJJHOPOJHOM MarHuTHOM Iose. PaGota cubl JlopeHiia.

SlBneHne 3JIEKTPOMAarHUTHOW WHAYKUUM. [IOTOK BEKTOpa MarHUTHOM
WHIYKIUUA. ODJEKTPOABIKYIIAS CUJIa WHAYKIMH. 3aKOH D3JICKTPOMAarHUTHOM
uHaykuuu dapanes.

BuxpeBoe nsniekrpuueckoe Tmosie. IDJIEKTPOJABUXKYINAsS CHUJIa HHIYKIUU B
MPOBOJHUKE, IBIXKYIIEMCS MOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTUBHOCTh. SIBIGHME CAMOMHIYKIMU. OJEKTPOABMKYIAs  CHila
CaMOWHIYKIIHH.

DHEPrusi MAarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHu4yecKkrne yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TMOCTOSHHBIC
MAarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOJABUTATENb, YCKOPHUTEIU SJIEMECHTAPHBIX
YaCTUIl, HHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKJIOHEHHUE 3IEKTPOHHOTO IMyYKa MArHUTHBIM ITOJIEM.



JIMHMY MHIYKIIMM MarHATHOTO TIOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM MHIYKIIMH.

ITpasuno Jlenna.

3aBUCHMOCTb JJEKTPOJABHKYLIEN CUIIbI MHAYKLIMU OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO IOTOKA.

SIBiIeHnEe CaMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, nadopamopHvie padomsi

N3y4yeHrne MarHuTHOTO I0JIs1 KaTYIIKHA C TOKOM.

HccnenoBanne neicTBUSA MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS DJIEKTPOMAarHUTHON MHIYKIUU.

Pa3pnen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3I1eKmpoOMazZHUmMHble KOJ1e0aHUA

KonebGarenbnast  cuctema. CBOOOJHBIE  MEXaHMYECKHUE  KOJICOAHMS.
IMapmonnueckue konebanms. Ilepuona, vacrora, ammutyaa U ¢asza KojaeOaHUH.
[IpyxuHHBI MasTHUK. MaTeMaTH4eCKUl MasATHUK. YPaBHEHHUE TapMOHUYECKUX
kosieOanuii. [IpeBpaiienne sHeprun Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbupiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAHHS B
UJCATBHOM KOJEOATeIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMH WU
ANEKTPOMArHUTHeIMH KoJsiebanusiMu. Dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIe0aTEIbHOM KOHTYDE.

[IpencraBnenue o0 3aTyxammuX KojJeOaHUAX. BhIHYKIEHHbIE MEXaHUYECKUE
kosnieOanus. PezoHanc. BeiHyX/I€HHbBIE 2IIEKTPOMAarHUTHBIE KOJIEOaHNS.

Ilepemennbiii  TOK. CUHYCOMJANbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYIHOE€ U JEUCTBYIONIEE 3HAUYECHHE CWJIBI TOKAa U
HaIpsHKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepenada M MOTPEOIICHUE SIAECKTPUICCKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU IPH MPOU3BOJACTBE 3JieKTpo3Hepruu. KynbTypa
HCIOJIB30BAHUS 3JIEKTPOIHEPTUU B ITIOBCETHEBHOM KU3HMU.

TexHnyeckne yCTpOMCTBA M IPAKTUYECKOE MNPUMEHEHUE. SJIEKTPUUYECKUN
3BOHOK, FT€HEPATOP MEPEMEHHOTO TOKA, JIMHUHU JICKTPOIepeay.

Jlemoncmpayuu

UccnenoBanne mnapameTpoB KoJaeOaTEIbHONM CHUCTEMBI (NMPYXUHHBIA WU
MaTeMaTUYeCKU MasTHUK).

Habnronenue 3aryxaromnmx KojieOaHuu.

UccnenoBanue CBOMCTB BHIHYX IECHHBIX KOJIEOAHUN.

Habnronenue pe3onanca.



CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAIPsDKEHUS] OT BPEMEHHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHaHc mpu MOCIENOBAaTEIbHOM COECIMHEHMHM pE3UCTOpa, KaTYyLIKH
MHIYKTUBHOCTHU U KOHJEHCATOpA.

Mopaenb AMHUM 3JIeKTponepeadHn.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

Hccnenosanue 3aBUCUMOCTH MEPUOAA MajiblX KOJeOaHWH Tpy3a HA HUTU OT
JUTMHBI HUTH ¥ MaccChl rpy3a.

HccnenoBanue nepeMeHHOT0 TOKA B LIEMH U3 NOCIIEOBATENIBHO COCIMHEHHBIX
KOHJeHCaTopa, KaTylIKH U pe3UCcTopa.

Tema 2. Mexanuueckue u 31eKmpomazHumHble 60JIHbl

MexaHudeckue BOJIHBI, YCIOBHsS pacnpoctpaHeHus. Ilepuona. CkopocTb
pacnpocTpaHeHusi W JiauHa BOJHBL [lomepedHble W MOPOAOJIBHBIE BOJIHBI.
NuTtepdepenius u Audpakius MEXaHHUeCKIX BOJH.

3Byk. CkopocTh 3ByKa. [ pomKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUSL M3JIyUYEHUSI DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrauusi Bekropos E, B, V B anextpomaruutHoil Bosne. CBoicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHE, MPEJOMJICHUE, MOJspu3auus, Judpakuus,
unTepdepenins. CKOpoCTh ANMEKTPOMATHUTHBIX BOJH.

[IIkana >7E€KTPOMAarHUTHBIX BOJIH. [IpMEHEHHE AJIE€KTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMIIBI pauOCBsI3U U TeNeBUACHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEbI.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTMKA B TEXHUKE M MEIULIMHE, pajap,
panuonpuEMHUK, TeJIEBU30p, aHTeHHa, TenaedoH, CBY-neup.

Jlemoncmpayuu

OObpazoBaHue U pacpOCTpaHEHHE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Te10 Kak HCTOYHHUK 3BYKA.

Habmronenue otpaxxeHus ¥ MPEJIOMIICHNS MEXaHUYECKUX BOJIH.

Hab6mronenne uarepdepeniinu u audpakiini MEXaHUIECKUX BOJTH.

3BYKOBOM pE30HAHC.

Habnionenue cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIUTYJIOM U
9acTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, ITPEIOMIIEHUE,
MOJIAIpU3aIys, TUPPAKIUS, UHTEPPEPECHITHS.

Tema 3. Onmuka



['eomerpuueckas onrtuka. [IpsgaMoIMHENWHOE pacIpOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyd cBera. ToueuHbIi HCTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OoTpakeHHs cBeta. [locTpoenne nM300pakeHUd B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cera. 3aKOHBI MPETOMIICHUS CBETa. AOCOIOTHBIN MMOKa3aTeNb
npenoMieHus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbli yroa IOJIHOTO
BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceeta. CinoxHbIi coctaB 6enoro csera. L[Ber.

Cobuparomue 1 paccenBarouiue TMH3bl. ToHkas muH3a. DOKyCHOE paccTosIHUE
U ONTHUYECKAasl cuiia TOHKOM JnH3bL. [locTpoeHne n3o0paxkeHuit B coOuparoumx u
paccenBaroluX JUH3aX. PopMysia TOHKOM JIMH3BL. Y BEJIMUECHHE, 1aBAEMOE JTUH30M.

[Ipenesnbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. WHrepdepenmus cBera. KorepeHTHbIE HMCTOYHHKHU.
VYcnoBus HaOM0OACHUS MaKCUMYMOB W MUHMMYMOB B HMHTEp(EPEHIIMOHHOMN
KapTHUHE OT ABYX CMH(pA3HbIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. JudpakiuoHnHas peméTka. YciaoBue HaOIOACHUS
IJIaBHBIX ~MAKCUMYMOB T@pU MaJ€HUM MOHOXPOMATHUYECKOrO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpoWCTBA M MPAKTUYECKOE NPUMEHEHHE. OYKH, JyMa,
doToamnmapar, MTPOEKIIMOHHBIA ammapar, MHKPOCKOII, TeJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssMOnMHEHHOE pacIpOCTPAHEHUE, OTPAXKEHUE U MPEIOMIICHHE CBETA.
OnTudeckue npudopsI.

[TomHOE BHYTpEHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue cBOMCTB M300paXKEHUM B JIMH3AX.

Mojenu MUKPOCKOIIa, TEJIECKOIIA.

Ha6monenne naTepdepeHIIN CBETA.

Hab6mronenne nudpakmum cera.

Ha6monenne nucnepcuu cBera.

[Tony4yeHune cnekTpa ¢ HOMOLIBIO TPU3MBI.

[Tomy4yenue cexTpa ¢ MOMOIIbI0 AUGPAKITMOHHON PEIIETKH.

HabGnronenue monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomuol

N3Mmepenune nokazarens nNpeaoMIICHHUS CTEKIa.

HccnenoBanne cBOWCTB M300paKCHHM B JIMH3AX.

Habnronenue nucnepcuu cBeTa.

Pa3z[e.11 6. OcHOBBI CHeHHaJIbHOﬁ TCOPHUH OTHOCHTECJIBHOCTH



I'paHuLIBI NPUMEHUMOCTH KIaCCUUECKOU MeXaHUKU. [locTynaTsl crienuaibHON
TEOPUU OTHOCHUTEIILHOCTU: MHBAPUAHTHOCTh MOXYJIA CKOPOCTH CBETa B BAKyyMeE,
MPUHILIUIT OTHOCUTEIIbHOCTU JWHILTEHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpalLICHUE
JUTUHBI.

OHeprus U UMIYJIbC PEISATUBUCTCKOW YACTHIIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIBCOM PEIATUBUCTCKONW YaCTULbI. DHEPIUs
MTOKOSI.

Pasznen 7. KBanToBas pusuka
Tema 1. dnemenmul KGAHM OGO ONMUKU
®dotonbl. ®opmyna [lnanka cs3u 3HEprun (OTOHA C €r0 YACTOTON. DHEPTUs
U UMIyJIbC (POTOHA.
OtkpeiTue u uccnenoBanue poroddpdexra. Onwitel A. I'. CToneroBa. 3aKkoHbI

dotorddexra. YpapHenue DiHmTeHa s dorodddekra. «KpacHas rpanuia»
dboTorddexra.

JlaBnienue ceera. Onbitel I1. H. JleOGenena.

XHUMHUYECKOE JICHMCTBHUE CBETA.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MpPUMEHEHUE: (HOTOIIEMEHT,
doTogaTuuK, coHeyHas 6arapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(]heKT HAa YCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHET0 GoTodPdekra.

CBeToauon.

Conneynas 6arapesl.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHIL.
[lmanerapnas mopenp aroma. Iloctymatel bopa. M3nyueHwe w moriounieHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS SHEPrHH Ha JApyroil. Bumbl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJOPO/IA.

BosnoBrie cBolicTBa yactul. Bomusl ne bpoua. KopnyckynsspHO-BOIHOBOU
Tyaau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHnueckne yCTpOWCTBA W MPAKTHYECKOE TPUMEHEHUE: CIEKTPAIbHBIN
aHaJn3 (CIIEKTPOCKO), J1a3ep, KBAHTOBBI KOMITHIOTE.

Jlemoncmpayuu

Mopnens onbita Pesepdopma.

Ornpenenenue UIMHBI BOJIHBI JIa3epa.

HaGnronenne TMHENYaThIX CIEKTPOB U3IYUCHHUS.

Jlazep.



Vuenuueckuii skcnepumenm, nabopamopmvie pabomoi

HaGmronenue nuHeityaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, JTOKa3bIBAIOIIME CIIOXKHOCTh CTpoeHus snapa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pezepdopia mo onpeeneHno cocraBa paguoakTUBHOTO
m3nydenus.  CmoiictBa  anbpa-, Oera-, ramma-uziaydeHus.  BrnusiHue
PaJMOAKTUBHOCTHU HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. Hyknonnas monens siapa [elizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M3oTonst.

Anbda-pacman. DJNEKTPOHHBIM W TO3UTPOHHBIM Oeta-pacnan. [amma-
U3NydeHue. 3aKOH PaJuOaKTUBHOTO pacnaja.

DHeprust CBs3U HYKJIOHOB B sifipe. SAnepHbie cunbl. [JedexT maccsl siapa.

SnepHble peakuuu. [leneHue U CUHTE3 sSa€p.

Anepnsiii peaktop. Tepmosinmepubiii cunTe3. [IpoOieMbl U TEPCHEKTUBBI
AIEPHON SHEPreTUKU. DKOJIOTUYECKUE ACIIEKThI SIAEPHONU SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtobl HAOJIIONEHUS ¥ PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoieicTBHs. ENMHCTBO hU3ndecKor KapTHHBI MUPA.

TexHu4eckue ycTpoHCTBa U MPAKTUUECKOE NMPUMEHEHHE: JTO3UMETp, KaMepa
Bunbcona, simepHblii peakTop, aToMHast Oomoa.

Ilemoncmpayuu

CuY€TynK HOHU3UPYIOIINX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol

HccrenoBanne TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. JiieMeHTBI ACTPOHOMUH M ACTPOPUZUKH

Otansl pa3BUTU acTpoHoMUU. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3mHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IIAHETH, MX BHUIUMOC
JIBIDKCHHC.

ConHeynas cucreMa.

Connne. ConHeuHass akTMBHOCTh. McrouHuk sHepruu ConHIA W 3BE3L.
3BE31bI, UX OCHOBHBIC XapaKTEPUCTUKU. Jmarpamma «CHEKTpalbHBIM Kiacc —
CBETHMOCTB». 3BE3/IbI TJIABHOM IIOCJIEIOBATCIBHOCTH. 3aBHUCHMOCTH «Macca —
CBETUMOCTBY» ISl 3BE3] TJIAaBHOM MOCIIENOBATEIbHOCTH. BHyTpeHHee CTpoeHHe
3BE31. COBpEMEHHBIC MPEACTABICHHUS O MPOUCXOXKIAECHUM W 3Bostounu CoJiHIa U
3BE311. DTaIbl )KU3HU 3BE3.

Mueunsiii Iyt — Hama ['amaktuka. [lomoxenue n gBuxenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku m kBasapbl. UEpHBIE NBIPHI B siApax
raJIaKTHK.



Bcenennas. Pacuiupenue Beenennoit. 3akon Xab60na. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usnydeHue.

Macmtabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.

Vyenuueckue nabnooenus

HaGmronenust HeBOOPYKEHHBIM TJIa30M C HUCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUM JJIsI OTIPEICIICHUS MOJOKEeHHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/1Msi CEBEPHOro MOMYIIAPUS U SIPKUE 3BE3/IBI.

HaGmonenus B Teneckon JlyHsl, maner, Mieunoro IlyTu.

Oo6o0maromnee NOBTOPEHUE

Pons Qusuku u acTpoOHOMHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COITMATILHOM M ATHYECKOH chepax JAesTeTbHOCTH YeJIOBEKa, pOJib U MECTO (DU3UKH U
ACTPOHOMHH B COBPEMEHHOM HAyYHOUH KapTHHE MHUpPA, POJib (PU3HUECKON TEOpUHU B
dbopMupoBaHUU TIPEACTaBICHUN O (U3NIECKON KapTUHE MHUPA, MECTO (HU3UIECKON
KapTUHBI MHpa B OOIIEM psAJy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3U

Nzyuenne kypca pusuxu 6azoBoro ypoBHs B 11 kiacce oCyIIeCTBISETCS C
Y4ETOM COJAEPIKATEIbHBIX MEXIPEAMETHBIX CBSI3€M € KypcaMu MaTeMaTHKH,
OMOJOTUH, XUMHH, TeoTpaduu U TEXHOJIOTHH.

Meosicnpeomemmuvle noHsamus, CBSI3aHHBIE C M3YYEHHEM METOI0B HAyYHOTO
MO3HAHUS. SIBJIEHWE, HAy4YHbIH (akT, TUrnores3a, (u3MvecKkas BEJIMYMHA, 3aKOH,
Teopusl, HaOMIOAEHUE, SKCIIEPUMEHT, MOJICIMPOBAHHE, MOJIEb, U3MEPEHHE.

Mamemamuka: pelleHHE CUCTEMbl YpPaBHEHHWI, TPUTOHOMETPUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl W UX MPOEKIHH HA OCU KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NPOM3BOJIHBIE D3JIEMEHTApPHBIX (YHKIUH, NpPU3HAKKA TOA00MS TPEYrOJIbHUKOB,
OTIpeJIeNICHNE TUIONIAIN TIIOCKUX (puryp u 06bpEéma Tel.

buonoeus: »nexrtpuyeckue SBICHHUS B JKUBOM NpHUpPOJE, KoJjieOaTelbHbIE
JNBH)KEHUS B KUBOW IIPUPOJE, ONTUYECKUE SIBJICHUS B KUBOW IPUPOJE, IEUCTBUE
paJuanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3MbI 00pPa30BaHUS KPUCTAJUTMUECKON PEIIETKH, CTICKTPATLHBIN aHAIN3.

l'eocpaghusi:  MarHuTHBIE TONIOCA 3€MJIM, 3aJI€KH MArHUTHBIX Py,
doTochEMKa 3eMHOI TOBEPXHOCTH, MPEACKA3AHIE 3EMIICTPSICCHHIA.

Texnonocua: NWUHUM BIEKTPONEPENAY, TEHEPATOP IEPEMEHHOrO TOKa,
3JIEKTPOJBUTaTENb, WHAYKUHOHHAS II€4b, pajap, PaauONPUEMHHUK, TEJIEBU3O0D,
anTteHHa, Tenedon, CBYU-meub, MpOECKIIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
COJIHEYHAas Oatapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IMPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenne yueOHoro mpeamera «Duszmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpa3zoBaHus (0a30BbI YPOBEHb) JMOJKHO OOECHEUUTh JOCTHUKEHUE CIETYIOIUX
JUYHOCTHBIX, METAIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIC PE3yJAbTaThl OCBOEHHUS y4eOHOro mpeamera «Dusnuka» JOKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHHH,  COOTBETCTBYIOIIHUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIECTBA, PACIIUPEHUE KUZHECHHOTO
ONbITa M ONbITA JACATEIBHOCTH B MPOIECCE peaau3allid OCHOBHBIX HaIpaBJICHUU
BOCIHUTATEILHOM JEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’sKaaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UITMU O0YYAIOIIEerocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOI0 O0IIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HMHTEpPECAX TPa)KAaHCKOIrO
o0II1ecTBa, y4aCTBOBATh B CAMOYIPABIEHUU B 00pa30BaTeIbHON OpraHu3allnu;

YMEHHUE B3aUMOJIEHCTBOBATh C COLMAIBHBIMA MHCTUTYTaMU B COOTBETCTBUU C
uX (QYHKIUSMU U HAa3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOMN JESITEIBHOCTH;

2) IATPUOTHYECKOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTb POCCUICKON TPAXKIAHCKON UACHTUIHOCTH, MTATPUOTHU3MA,;

LIEHHOCTHOE OTHOLIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXKECHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’THUYECKOTO MMOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 M TPHUHUMATh OCO3HAHHBIC PpEIICHUS,
OpPHEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIEC B
NESATENBHOCTH YUYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYUBOTO OYYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSA:

3CTETUYECKOE OTHOIIEHNE K MUPY, BKIIOUAs 3CTETUKY HAyYHOTI'O TBOPYECTBA,
MPUCYIIETO (PU3NUECKOM HaYKE,;

5) TpyA0BOT0 BOCIIUTAHUS:



MHTEPEC K Pa3iIMYHbIM chepaM MNpOPECCHOHATBHON AESITEBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (DU3MKON U TEXHUKOM, YMEHUE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymuieit mpodeccun U peanru30BbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HAa TPOTSHKEHUH BCEU KU3HU;

6) 3K0J10rH4ecKOro BOCIHUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKON KYJIbTYPbl, OCO3HAHHE TIJI00AIBHOIO
XapakTepa SKOJIOTHYECKUX MpodIIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE AEUCTBUM B OKPYKAIOILIEH CPEAE HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHue OIbITa ACSTEIbHOCTH 3KOJOTMYECKOW HaNpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 1O (PU3UKE;

/) HEHHOCTH HAYYHOI'0 MO3HAHMA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3HUECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAYYHOW JeATeIbHOCTH, TOTOBHOCTH B IpoIiecce
U3y4eHHs] GUBUKHU OCYIIECTBIISITh MPOEKTHYIO U UCCIEI0BATEIBCKYIO IEATEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIIE.

METAINPEMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble Jjoruyeckue aelcTBUs:
CaMOCTOSITEILHO  (pOpMynmMpOBaTE M aKTyaIM3UpPOBaTh  IPoOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILEJU AEATCIBHOCTH, 3aJaBaTh MHapaMeTpbl M KPUTEPUH HUX
JIOCTHOKCHUS,
BBIABJISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEUMS B  pacCMaTPUBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabarpiBaTh IIAH pEHICHHUs MPOOJIEMBbI ¢ YYETOM aHalM3a HMEIOIIUXCS
MaTE€pUATBHBIX U HEMATEPHUAIBLHBIX PECYPCOB;
BHOCUTHh KOPPEKTUBBI B JESITEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKHU MOCJIEICTBUN AEATEIBHOCTH;
KOOPJAWHUPOBATH U BBIMOJHATH Pa0OTy B YCJIOBUSAX PEATBbHOT0, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble ucciiegoBarejibCKue 1eMCTBUA.
BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KIFOUYEBBIMU MOHSTUAMU U METOJAMU
bu3nYeCcKoN HAyKH;



BJIaJIETh HaBBIKAMH y4E€OHO-HCCIIEIOBATENLCKON W MPOEKTHOM NEATEIBHOCTH
B 00y1acTu (PU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIbHOMY TIOUCKY
METOJIOB peIICHHs 3aJad (U3MUYECKOTO COACPNKAHHS, MPUMEHEHHIO Pa3TUYHbBIX
METO/IOB TIO3HAHUS;

BIAJeTh BHUJAAMU JCSITEIBHOCTH 1O TIOJYYCHHIO HOBOTO 3HAHHS, €ro
MHTEpIpETalud, MPeoO0pa3OoBaHUI0 W MPUMEHEHHIO B Pa3IUYHBIX YUCOHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYE€OHBIX TPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH TNPUYMHHO-CIEACTBEHHBIC CBSI3M M aKTyalH3UpOBaTH 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHHUs, HAXOUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBA CBOUX
YTBEPXKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJIE€ pEIICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKU OIICHUBATHh WX JIOCTOBEPHOCTH, IIPOTHO3WPOBATH U3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh ¥ (OPMYIMPOBATh COOCTBEHHBIC 3aJadyll B 00pa3oBaTEIbHOM
JESTeIHOCTH, B TOM YHCIIE TIPY U3YYECHUHU (PU3HKH;

JaBaTh OICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHTHh 3HaHUS 1O (U3MKE B MPAKTHYECKYl0 00JacTh
KHU3HEICSITETLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTh OpUrMHAIBHBIE IOJIXO0/Ibl U PEILIEHUS,;

CTaBUTb MPOOJIEMBI U 3a/1a4H, IOIYCKAOLIUE aJIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ undgopmanmeii:

BJIaJIETh HABBIKAMM IOJIy4€HUs HMH(pOpManuu (U3NYECKOTO COJAEPKAHUS M3
UCTOYHHMKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBISATh IOUCK, aHAJIM3,
CUCTEMATU3aLMI0 U HHTEpPIpeTalio MH(OpPMALUK Pa3IUYHbIX BUIOB U (opm
IpEeICTaBICHNUS;

OLIEHUBAaTh JOCTOBEPHOCTh MH(OPMALIUY;

UCMOJb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M  KOMMYHMKAIIMOHHBIX
TEXHOJIOTUH B PEUICHUMH KOTHUTHBHBIX, KOMMYHHKATHUBHBIX U OpPraHU3al[MOHHBIX
3aJ1a4 ¢ coOJII0IeHuEM TPeOOBaHHM HIPrOHOMUKH, TEXHUKHN 0€30IIaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEp)KaHUS B Pa3IMYHBIX (opMaTax c
yu€TOoM Ha3zHayeHHUs WHPOPMAIUHU U 1IeJIEBOIl ayIUTOPUH, BEIONpAs ONTUMAIIbHYIO
dopMmy mpencTaBICHUS U BU3yaTH3aIiH.

KoMMyHuKaTUBHBIE YHHBeEpPCAJIbHbIC Y4eOHbIe 1eHCTBUA:
OCYIIECTBJISITH OOLIEHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHO JIESITEIILHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyalldd H  CMsT4ath
KOH(JIMKTHI;



Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

[IOHUMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUAYAIBHOU
paboThI;

BbIOMpATh TEMATUKy M METOJbl COBMECTHBIX ACHCTBUU € y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YJICHA KOJUICKTUBA,

IPUHUMATh  LE€Id COBMECTHOW  JEATENIIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAUHUPOBATH JIEUCTBUA IO €€ JOCTHKEHHUIO. COCTAaBJIATH IUIAH JEHUCTBUM,
pacupenensiTh poiad ¢ y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pPE3YJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4€CTBO CBOET0 BKJIAJIa M KaXKI0TO YYaCTHUKA KOMaH/Ibl B 00U
pEe3yNbTaT MO pazpaboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTBbI, OLICHUMBATh UJAEH C IIO3ULHUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIUYHBIX
CUTYaIIUSIX, POSBIIATh TBOPUYECTBO U BOOOpaKEHUE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO OCYIIECTBIISATH IMO3HABATEIBHYIO JCATEILHOCTh B 00JIaCTH
bU3UKM W acCTPOHOMHHU, BBISBISATH NPOOJEMBI, CTaBUTh U (GOPMYJIHUPOBATH
COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IJIAH PELICHUS PAcCYETHBIX M KaueCTBEHHBIX
3a/1a4, TUTaH BBITIOJIHEHUS MPAKTUYECKOU pabOThI ¢ y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHU;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMEeTa Ha OCHOBE JIMYHBIX MPEAMOYTEHUH;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 3a PEIIECHUE;

OIICHUBATH MPHOOPETEHHBIN OIIBIT,

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO SPYIULIHMA B 001acTH
(bM3UKH, TOCTOSHHO MOBHIIIATh CBOM 00Pa30BaTeIbHBINA U KYJIbTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA MHTE/JIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTh KOPPEKTHUBBHI B AEATEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJIAJCTh HABBIKAMH  TIO3HABATCIIBHOM  peduiekcMM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JEUCTBUA M MBICIUTEIBHBIX MPOLECCOB, HX PE3YJbTATOB U
OCHOBaHUI;

HCTIOJIb30BaTh MPUEMBI pe(IeKCUU I OIIEHKU CHUTYyaIliu, BEIOOpa BEPHOTO
pelIeHus;



YMETh OLICHHBAaTh PUCKA M CBOECBPEMEHHO MPUHUMATh pEHICHUS MO0 HUX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI M apryMEHThl APYTUX MpH aHaldu3e pe3yJbTaToB
JIEATSIILHOCTH;

NpUHUMATh ce0sl, TOHMUMAasi CBOM HEJOCTATKU U JOCTOUHCTBA,;

OpUHUMATh MOTHUBBI M AapryMEHTHl JAPYTUX TPU aHAIM3E PE3YJIbTaTOB
JIEATSIILHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUIUOKH.

B npornecce 10CTHX EHNS TMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS MMPOrPaMMBbI MO
dbu3uke IS YpOBHS CpelHEro oOmero oOpa3oBaHUs Y  O0YyYaromuXxcs
COBEpPILIECHCTBYETCS SMOIMOHAJILHBIN WHTEJICKT, MpENoaaraonmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHHs, BKJIIOYAIONIErO0 CIIOCOOHOCTh MOHUMATL CBOE SMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHATIBLHON c(ephl,
OBITH YBEPEHHBIM B ceO¢;

CaMOpEryJIMPOBaHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE HPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIIOBEJICHHE, CIOCOOHOCTh aJanTUpPOBATHCS K
AMOIMOHATBLHBIM U3MEHEHHSM U MPOSBIISATh TMOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOIIEH CTPEMIICHUE K JTOCTHXKEHHUIO LIEJIU U
yCIexy, ONTUMM3M, WHULMATUBHOCTb, YMEHHUE JCUCTBOBATh HMCXOJS W3 CBOHX
BO3MOKHOCTEH,

SMITIaTHH, BKJIIOYAIONIEH CIOCOOHOCTH MOHUMATh YMOIIMOHAJIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €r0 TPH OCYIIECTBJICHUM OOIIEHHUS, CIIOCOOHOCTh K
COYYBCTBHIO U COINEPEKUBAHUIO;

COITMATLHBIX HABBIKOB, BKIIOUAIOIINX CTIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMHU JIIOJIBMH, 3a00TUTHCS, POSIBIIATh HHTEPEC U pa3periaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xoniy o6yuenus B 10 kiacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHI:

JIEMOHCTPUPOBATh HA MpUMEpax pojb U MecTo (U3MKU B (HOPMUPOBAHUH
COBPEMEHHOM HAay4yHOW KapTUHbl MHpaA, B Pa3BUTHUM COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B PAKTUYECKOMN JIESITEIbHOCTH JIFOJECH;

YUHUTHIBaTh TPAHUIIBl TMPUMEHEHUS M3YUYEHHBIX (QPU3MUECKUX MOJEIEeH:
MaTepualibHasl TOYKa, UHEpIHAJIbHAS CUCTEMAa OTCUYETA, aOCOJIIOTHO TBEPOE TEJIO,
UJealbHbIN Ta3, MOJIENIM CTPOCHHUS Ta30B, KUAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
AIEKTPUUYECKUN 3aps]l PU pelieHn: PU3NUecKux 3a1ady;

pacro3HaBaTh (pU3MUECKUe SBJICHUS (MPOLECChl) U OOBACHATh UX HAa OCHOBE
3aKOHOB MEXaHHMKHU, MOJIEKYJSPHO-KMHETUYECKOW TEOpUU CTPOEHHUS BELIECTBA U



ANEKTPOAUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHUE,
CBOOOJHOE MaJI€HUE TeJl, ABMKEHHE MO0 OKPYKHOCTU, MHEPLHS, B3aUMOJIECHCTBHE
ten, auddy3us, OPOYHOBCKOE JIBHXKEHHE, CTPOCHHE >KMJIKOCTEH U TBEPABIX TE,
u3MeHeHne 00bEMa Ten MpH HarpeBaHHH (OXJIAXJICHWH), TEIUIOBOE PaBHOBECHE,
UCTIapeHue, KOHJEHCAlus, IUIaBJIEHHWE, KPHUCTAJUIM3alus, KUIIEHUE, BIIAKHOCTh
BO3/lyXa, MOBBIIICHUE AAaBJICHHS Ta3a MpPH €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXKIY IapaMeTpaMH COCTOSIHHS ra3a B M30IpoIleccax, JJIEKTpU3alus Ted,
B3aUMOJICHCTBUE 3aPA/I0B;

OTHUCHIBATh MEXAaHWYECKOE JBWKEHHUE, WCMOJB3Yys (PU3NuecKue BEITUUYHHBI:
KOOpJIMHATa, NYyTh, MEpPEMEIIeHUE, CKOPOCTh, YCKOpEHHEe, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHYECKas YHEPTUsi, MOTCHI[MaIbHAsl JHEPrusi, MeXaHUuecKas
pabora, MexaHMuYecKash MOIIHOCTh; MpPU ONHCAHUM TPABUIBHO TPAKTOBATH
(bU3UYECKUII CMBICT HCIOJIB3YEMBIX BEJIWYUH, WX OOO3HAUEHUS U E€IUHUIIBI,
HAXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYI (DU3UYECKYIO0 BEIUYUHY C APYTUMU
BEJIMYUHAMU;

OTMHUCHIBATh M3YYCHHBIC TEIJIOBBIE CBOWCTBA TEJ M TEIUIOBBIC SIBJICHMUS,
UCTIONIBb3Yd (U3MYECKUE BEJIMYMHBI: JaBJIEHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasl DHEPTHsl XaOTUUYECKOTO JABMIKEHUS MOJICKYJI, CPEIHEKBaJIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHAS BSHEprus, pabora rasa,
KO3 (UIIMEHT TMOJEe3HOTO JACHCTBUS TEIUIOBOIO JBUTATENsl; MPU ONUCAHUU
NPaBWIBHO TPAaKTOBaTh (U3MYECKUH CMBICI HCIOJB3YEMbIX BEJIUYHMH, HX
00O3HAaYeHUsT W EIUHUIBI, HAXOAUTh (OPMYJBI, CBS3bIBAIOLIUE JaHHYIO
(U3MUECKYIO BEIMUUHY C IPYTUMU BETUYUHAM;

OMUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJIEKTPUUECKUE
siBlicHHsT (MPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BEIMYMHBI: IJICKTPHUUCCKUI 3apsij,
ANEKTPUUYECKOE T0JIe, HANPSHKEHHOCTD IOJIs, NOTEHIMAN, Pa3HOCTh MOTEHIMAIOB;
OpU ONHUCAHUM TIPABHIBHO TPAKTOBAaTh (DU3MUECKHI CMBICT HCIOJIb3yEeMbIX
BEIIMYMH, WX OOO3HAYCHHS W EIUHUIIBI, yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UUYECKYIO BEIMUMHY C IPYTUMH BEIMYUHAMU,

aHAMM3UPOBATH (PU3MUYECKHUE TPOIECCHl M SBJICHUS, UCIONB3Yyd (PU3MUECKUE
3aKOHBI U MPUHITUIIBI: 3aKOH BcemupHoro Tsarorenus, |, 1l u Il 3akonsr HeroToHa,
3aKOH COXpPAHEHHMS MEXaHUYECKOW DSHEpPruu, 3aKOH COXpPaHEHHsS HMIYJIbCa,
MPUHIUII CYNEPHO3ULUHA CHUJI, MPUHIMI PABHOINPABHUS HHEPLUHAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHSI BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEHEW KMHETUYECKON IHEPTUU TEIJIOBOTO JBHKEHUS MOJEKYJ C
a0CONIOTHOM TeMmepaTypoy, MEepBbId 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHCHHS
ANEKTPUYECKOr0 3apsiga, 3akoH KysjoHa, mpu 3TOM pas3idyaTh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE W YCIIOBUS (TpaHMIIbI,
obJnactu) MIPUMEHUMOCTH;



O0OBSCHATh OCHOBHBIC TIPUHIIMITHI JCHCTBUS MAIIHH, TPUOOPOB U TEXHUICCKUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS UX OE30MAaCHOTO UCIIOJH30BAHUS B MOBCEIHEBHOM
KU3HU;

BBITIOJTHATE JKCIIEPUMEHTHI IO HCCIEAOBAHUIO (U3HYECKUX SBICHUNA U
MPOIIECCOB C HKCIOJB30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHHH, TpPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TANOTE3Y Y4eOHOTO SIKCIIEPUMEHTA, COOUPaTh
YCTaHOBKY M3 TPEIJIOKEHHOTO 000pY0BaHUSs, IPOBOAUTH OIBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYIICCTBIIATH NPSIMbIC U KOCBEHHBIE U3MEpPEHUsT (DU3NUCCKUX BEIIMYWH, TIPH
STOM BBIOMpPATh ONTHMAJIBHBIA CIOCOO W3MEPEHHS] M HCIOJIb30BAaTh HM3BECTHBIC
METOJIbI OIICHKHU TIOTPEITHOCTEH U3MEPCHUN;

UCCIICIOBATh  3aBUCHMOCTH  MEXIYy  (U3MYECKMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHUH, TPU ATOM KOHCTPYHPOBATH YCTAaHOBKY,
(UKCHPOBATH PE3YNIBTATHI MOJYYCHHOW 3aBUCUMOCTH (DU3UYCCKUX BEIIMUUH B BUJIC
TaOJIUI ¥ TPAQUKOB, JICJIaTh BEIBOJIBI 110 pe3yjIbTaTaM UCCIICI0BaHHUS;

cobiro1aTh MpaBuia 0€30MacHOTO Tpy/Ja MPHU MPOBEACHUU UCCICIOBAHUN B
paMKax yd4eOHOro OJKCHEpPUMEHTa, Y4YEOHO-HCCIIeIOBATEIIbCKOW ¢ TPOCKTHOU
NESATEIbHOCTH C HWCIOJb30BaHUEM H3MEPUTENIBHBIX YCTPOMCTB M J1Ta0OpaTOPHOTO
000py1I0BaHUS;

pemiatb pacu€THhIE 3aJa4d C SBHO 3aJaHHOM (U3HUECKOW MOJIETIbIO,
UCTIOJIb3YA (PU3MYECKUE 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1auu
BbIOMpATh (PU3NYECKYIO MOJIENb, BBIACIATh (U3MUECKUE BEIUYHHBI U (POPMYIIHI,
HEOoOXO/IMMBbIE NJisi €€ pelIeHUus, MPOBOJUTh PACUETHI U OLIEHMBATh PEATBLHOCTH
MOJTy4€HHOT0 3HAYeHUS (PU3NUYECKON BETUUNHBL;

pelaTh KaueCTBEHHbIE 3a]]a4H: BHICTPAMBATH JIOTUYECKHA HEMPOTUBOPEUHUBYIO
[IEMOYKY PACCYXACHHI C OMOpOM Ha W3y4YeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3udecKkue sIBJICHNUS;

UCIIOJIb30BaTh MPH PEIICHU U YUeOHBIX 3a7]a4 COBpEMEHHbIE MHPOPMAIIMOHHBIC
TEXHOJIOTUHU JUIsI TIOMCKA, CTPYKTYPUPOBAHMS, WHTEPIPETAIIMU U TPEACTABICHHUS
y4eOHOM W HayYHO-TIOMYJSIpHOW WH(MOpPMAIMK, TOJYYCHHOW U3 Pa3IuyHBIX
MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTy4aeMyi0 HHPOPMAITHIO;

PUBOJUTH MPUMEPHI BKIIAJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHUE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHUH;

MCTIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (DU3MKE B MOBCETHEBHOM KU3HU IS
oOecrieueHusi 0€30MACHOCTH TpH OOpaleHnH C TpuOOpaMu U TEXHUYECKUMHU
YCTPONCTBAMH, NJIsi COXPAHEHUS 3/I0POBbS U COOMIOACHUS HOPM JKOJIOTHYECKOTO
MMOBEICHUSA B OKpY>Karolein cpene;



paboTaTh B TpYINIE C BBINOJIHEHUEM PA3IMYHBIX COLMAIBHBIX pPOJIEH,
IUIAaHUPOBATh pabOTy TPYIIbI, PALMOHAIBHO pacCHpeAeisTh OOSI3aHHOCTH U
IUIAaHUPOBAThH JESITENIBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJ€KBAaTHO OLIEHHBATh
BKJIaJl K&JKJIOTO U3 YYaCTHUKOB IPYIIbI B PEIICHUE pacCMAaTPUBAEMOM TPOOIEMBI.

K xoniy o6yuenus B 11 kiacce npeMeTHbIe pe3ysibTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HAa TMpUMEpax pojb U MecTo (U3MKU B (POPMUPOBAHUU
COBPEMCHHOM HAy4yHOM KapTUHbl MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON JEATEIBHOCTHU JIIOJIEH, LIETOCTHOCTh U E€IMHCTBO
(u3nUecKol KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBl TPUMEHEHHUS HM3YUYEHHBIX (PU3MUECKUX MOJICIICH:
TOUYCYHBIN ANEKTPUUECKUI 3apsij, JTyd CBETa, TOYCUHbI UCTOYHUK CBETA, sepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJeNib aTOMHOrO siipa MpU pelIeHUH (PU3NYECKUX
3ajaady;

pacro3HaBath (pu3nyecKue siBICHUs (MIPOIECCh) U OOBACHATh MX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKU U KBAHTOBOM (PU3MKH: DJIEKTpUYECKas MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJCHCTBHUE
MarHuTOB, OJJICKTPOMArHUTHAas WHAYKIUSA, JE€UCTBME MAarHUTHOrO TIOJIA Ha
NPOBOAHUK C TOKOM M ABMXKYUIUMHCS 3apsij, dJIEKTPOMarHuUTHbIE KoyieOaHus W
BOJIHBI, NPSIMOJIMHEHHOE pacCIpOCTPAHEHUE CBETa, OTPAXEHUE, NPEIOMIICHHUE,
uHTepdepennus, audpakuus W MOOJSpU3aLMA  CBETa, JHCIEepCUs CBETa,
doroanexrpuueckuii 3¢dexr (hoTordhdexr), cBeToBOE AaBiIeHNE, BOSHUKHOBECHHUE
JUHEWYATOr0 CIEKTpa aTroMa BOJOPOJA, €CTECTBEHHAasT M HCKYCCTBEHHAas
PaaO0aKTUBHOCTD;

ONUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKUE, MArHUTHBIE,
ONTUYECKHE,  BJIEKTPUYECKYI0  MPOBOAUMMOCTb  Pa3IU4HBIX  Cpea) |
AJIEKTPOMArHUTHBIC SBJICHUSA (IPOILIECCHI), HCHONB3YsA (DU3MUYCCKUE BEINYHMHBI:
ANEKTPUYECKUI 3apsijl, CHJIa TOKA, AIEKTPUYECKOE HAIPSIKEHUE, DJIEKTPUUYECKOE
CONPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, MIEKTPOABIKYIAs cuila, paboTa TOKa,
WHIYKIMS MarHUTHOrO Mojs, cwia Ammepa, cwia JlopeHila, MHIYKTUBHOCTb
KATYyLIKH, 3HEPrus 3JIEKTPUYECKOr0 M MAarHUTHOIO IOJIEW, MEPUOA W 4YacToTa
KoneOaHuil B KojebaTeIpbHOM KOHType, 3apsl U CHja ToKa B Ipolecce
TapMOHMYECKUX D3JEKTPOMArHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOSHHE H
ONTUYECKas CWUJIa JIMH3bI, IPH OMUCAHUM MPABUIBHO TPAaKTOBATh (PU3UYECKUN
CMBICI HCIOJb3YEMBIX BEJIWYMH, HMX OOO3HAUYECHHS] W E€IUHHIIbI, YKa3bIBATh
(bopMyIIBI, CBSI3BIBAIOIINE TAHHYIO PU3NYECKYIO BEIMUUHY C IPYTUMHU BEIIMUNHAMU,

ONMCHIBATh HW3YYEHHBbIE KBAaHTOBBIE SIBIICHHS M IPOLIECCHI, HCHOJIb3YS
du3uYeCcKre BEJIMYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (POTOHA, NEPUOJ MOIypacHana, IHEPTUs CBSA3H



aTOMHBIX sJIep, MPU OMUCAHUU TPABUIBLHO TPAKTOBaTh (UBUYECKUM CMBICI
UCIOJb3YEMbIX BEJIMYMH, UX OOO3HAUYCHUS U EIUHMUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONINE JAaHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTMMH BEJIUYMHAMU,
BBIYUCIISITh 3HAaUeHUE (DU3NYECKOU BEIMUHHBI,

aHAJTU3UPOBATH (YU3UYECKHUE TPOIECCHl U SBJICHUS, UCIOIL3Ysd (U3UUYECKUE
3aKOHBI M MPUHIMUIIBL 3aKOH OMa, 3aKOHBI MOCJIEAOBATEIBHOTO U MapalieaIbHOTO
COCIMHEHUSI IIPOBOJHUKOB, 3aKOH Jlxoyns—JIeHua, 3aKOH 3JIEKTPOMATHUTHOM
WHIYKIWH, 3aKOH MPSMOJIMHEHHOTO PAaCHpPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI NPEJIOMJICHUSI CBETa, ypaBHEHUE ODWHIITENHa 11 doTodPdekTa,
3aKOH COXPAHEHUsI SHEPTruM, 3aKOH COXPAHEHMS HMMITYJIbCa, 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsifa, 3aKOH COXPaHEHHMsSI MAacCOBOI'O 4MCIa, MOCTyhatsl bopa,
3aKOH PaJMOAKTUBHOIO pacmaja, Mpu dTOM pa3jindaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBhIpaXXCHWE W ycJIoBHUs (TpaHMIBI, 00JacTH)
IPUMEHUMOCTH;

ONpEAEsATh HAMPABICHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO TMOJIs MTPOBOJHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTHh M OIKCHIBATh H300pa)KEHUE, CO3/1aBA€MOE IUIOCKHUM 3EPKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh DKCIEPUMEHTHl MO0 HCCIEAOBAHUIO (U3UUECKUX SBICHUN WU
IPOLIECCOB C HCIIOJIb30BAaHUEM NPSIMBIX M KOCBEHHBIX HW3MEPEHHUI: IMPU STOM
dbopmynupoBaTh MpodIeMy/3a1ady U TUIIOTE3Y YIEOHOTO IKCIIEPUMEHTA, COOUPaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHUs, IPOBOAUTH OMBIT U POPMYIUPOBATH
BBIBOJIBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEpPEHUsT (PU3NYECKUX BEIUYWH, TIPH
ATOM BBIOMpaTh ONTUMAJIBHBINA CHOCOO W3MEPEHMsS] M HCIOJIb30BaTh WM3BECTHHIC
METOJIbl OLICHKH MOTPEINTHOCTEN U3MEPEHUM;

UCCJIeIOBATh 3aBUCUMOCTH (PM3HUECKUX BEJIMUMH C UCTIOIH30BAHUEM MPSMbBIX
W3MEpPEHUIA: TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH pPE3yJIbTAThI
MOJIYYCHHONW 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHJEC TaOJIUI] U TPaPUKOB,
JenaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIIEI0BaHNUS,

coOmoaTh MpaBmiia OE30MaCHOTO TPy/a MPH MPOBEACHUN HCCIETOBAaHUN B
pamMKax y4eOHOTO OKCIEPUMEHTa, Y4YeOHO-MCCIENOBATEICKOW U TMPOEKTHOMN
NEATENIbHOCTU C HUCIOJb30BAaHUEM H3MEPUTENIbHBIX YCTPOICTB M J1A0OPATOPHOTO
000pyTI0BaHUS;

pemaTh pacu€THblE 3aJayd C SIBHO 3aJlaHHOW (DU3UYECKOW MOJEINbIO,
UCTIONIB3YS (PU3MYECKUE 3aKOHBI ¥ IPUHITUIIBI, HA OCHOBE aHAJN3a YCJIOBHS 3a/1auu
BEIOWpATh (PU3NYECKYIO MOJIENb, BBIICTATh (HU3UUYECKUE BEITUYUHBI U (POPMYIIHI,
HEOOXOoaUMbIE ISl €€ pelleHUs], MPOBOAUTH Pacu€Thl M OLECHHUBATH PEAJIbHOCTH
MOJY4YEHHOTO 3HA4YCHUS buznyeckon BEJIMYMHBI;



pelaTh Ka4eCTBEHHBIE 3aa4i: BBICTPAUBATh JIOTUMYECKU HEIIPOTUBOPEUHUBYIO
LIETIOYKY PACCYKACHUNW C OIOpOM HAa H3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU H
dbuznyeckue sIBICHUS;

MCITI0JIb30BaTh IPH PEIIEHNU YUEOHbIX 3a]1a4 COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUM I [OMCKA, CTPYKTYpPUPOBAHMUs, UHTEPIPETALUU U MPEACTABICHUS
y4eOHOM M HAy4YHO-NIONMYJApHONW HWHGOPMAIUHU, MOJYYEHHON W3 pPa3IM4HbIX
MCTOYHUKOB, KPUTHYECKH AHAJIM3UPOBATH MOIyYaeMyt0 HHPOPMAIIHIO;

OOBSACHATh MPUHUUIBI JEHCTBUSA MAIIKWH, OPUOOPOB U TEXHUUYECKHUX
YCTPOICTB, pa3ivyaTh yCJIOBUS X 0€30MaCHOT0 MCIOJIb30BAHUS B MOBCEIHEBHOMN
KU3HU;

OPUBOJUTH MPUMEPHI BKIIAJIa POCCUICKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHUE MPOLECCOB OKPYXAIOLIEr0 MUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (DU3UKE B MMOBCETHEBHOM KU3HU IS
oOecrieueHusi 0€30MACHOCTH TpHU OOpallleHUuH C TpUOOpaMu M TEXHUYECKUMHU
yCTPOICTBAMH, NIl COXPAHEHUS 3[0POBbS M COOIOACHUS HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOILEH Cpele;

paboTaTh B TpyIIE C BBINOJIHEHUEM PA3IHUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBaTh paboOTy TpyNIbl, PAlMOHAIBHO pACIPEAENATh OOA3aHHOCTH WU
IUIAHUPOBATD JIEATEIBHOCTh B HECTAHIAAPTHBIX CUTyalUsAX, aJ€KBATHO OLICHUBATH
BKJIa/l K&KJOr0 U3 YYaCTHUKOB I'PYMIbI B PEIIEHHUE paccCMaTpPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koau4yectBo yacos
HaumeHoBaHMe pa3/ie/ioB U TeM
Ne i/ P KoHnTpoabHbIe
MPOrpaMmbl Bcero
padoThI
Pa3znea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHMU S
1.1 ®u3nka U METOAbl HAYYHOTO MMO3HAHUS 2
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 5)
2.2 Jlnnamuka 7
2.3 3aKOHBI COXpAHEHHUSI B MEXaHUKE 6 1
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOAUHAMUKA
31 OCHOBBI MOJIEKYISIPHO-KUHETUYECKOM 9 1
TEOpUH
3.2 OCHOBBI TEpPMOAMHAMUKH 10 1
33 ArperatHble COCTOSIHUS BELIECTBA. 5

®da30BbBIE MCPEXOJAbI

IIpakTnuyeckue

padoThI

DJIeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubnunoreka [JOK
https://m.edsoo.ru/7f41bf72

bubnunoreka [JOK
https://m.edsoo.ru/7f41bf72

bubnunoreka [JOK
https://m.edsoo.ru/7f41bf72

bubnunoreka [JOK
https://m.edsoo.ru/7f41bf72

bubnunoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6nunoreka [JOK
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

Hroro no pazneny
Paznen 4. DJIEKTPOANHAMUKA

4.1 DneKTpoCcTaTHKa

[TocTosiHHBIN neKTpUYEeCKui TOK. TOKHU B

4.2
pa3IUuHBIX Cpeaax

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOI'PAMME

24

10

12

22

68

bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72



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

11 KJIACC

Kouau4yecTBo yacos
HaumeHoBaHMe pa3/ie/ioB U TeM

Ne i/ KouTtpoabHble
MPOrpaMmbl Bcero
padoThI
Paznen 1. DQJIEKTPOANHAMUKA
11 MaruauTtHoe nosie. DJIeKTpOMarHuTHas 11 1
WUHTYKIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
91 MexaHudecKue U 3J1eKTPOMarHuTHBIC 9
' KOJIE0aHuUsI
59 MexaHnuueckue 1 3JIeKTPOMarHuTHbIE 5 1
BOJIHBI
2.3 OnTuka 10
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

OCHOBBI ClIeIMAILHON TEOPUHU

3.1 4 1
OTHOCHUTEIILHOCTH
Hroro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHThl KBAHTOBOW ONTHKHU 6

IIpakTnuyeckue
padoThI

DJIeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c

bubnnoreka [JOK
https://m.edsoo.ru/7f41c97c

bubnnoreka [JOK
https://m.edsoo.ru/7f41c97c

bubnunoreka [JOK
https://m.edsoo.ru/7f41c97c

bubnunoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6nunoreka [JOK
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

4.2 Crtpoenue atoma 4
4.3 ATOMHOE SIIpO 5
Uroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHThl ACTPOHOMUM U aCTPO(DU3UKU 7

Hroro no pazneny 7

Paszpen 6. OBOBHIAIOIIEE ITOBTOPEHUE

6.1 O06o0mraroree TOBTOPCHHE 4
Hroro mo pazgeny 4
PesepBHOE Bpems 3

OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68

bubanoreka IIOK
https://m.edsoo.ru/7f41c97¢c
bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c

bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c

bubnnoreka [JOK
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 IIVIAHUPOBAHHUE
10 KJIACC

Ne T
eMa ypokKa
n/n P
®dusnka — HayKa O IPUPOJE.
1 Hay4anbie meToas! Mo3HaHUA

OKPY)KaIOIIEero Mupa

Pouib u mecto usuku B
(hopMUpOBaHUN COBPEMEHHOMN
Hay4YHOU KapTUHBI MHUpPA, B
MPAKTUYECKOU IEATEIIbHOCTH JIOJEH

Mexannyeckoe IBIKEHUE.
OTHOCUTEITBHOCTh MEXaHUYESCKOTO
nBkeHus. [lepemernienue, CKOpOCTb,
YCKOPEHHE

PaBHOMEpHOE MPSIMOJIMHEWHOE
newxkenue.JJaboparopuas padora Nol
«3yueHue nBUKEHUS Tena,
BpoiienHOro ropuzoHTaIBEHOY

PaBHOYyCKOpEHHOE NPSMOJIMHEWHOE
JIBIDKCHHE

CBoOoiHOE MajieHne. Y CKopeHue
CcBOOOHOTO MaICHHUS
KpuBonuHeiiHOE 1BUKEHHE.
JIBr>KeHre MaTepruagbHON TOYKH 110

KoJaunuyecTBo 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTnyeckue
padoTbI

Jara
H3yYeHHust

JJIeKTPOHHBbIE
Hu(poBbIE
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [JOK
https://m.edsoo.ru/ff0c32e2

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

bubnunoreka [JOK
https://m.edsoo.ru/ff0c3508

bubnunoreka [JOK
https://m.edsoo.ru/ff0c3620

bubnunoreka [JOK
https://m.edsoo.ru/ff0c372e

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6nunoreka [JOK
https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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

okpyxHocTu.JlabopaTopHas pabora
No2 « 3ydueHueH qBU>KEHHE Tela 110
OKPYKHOCTHU»

[IpuHIMI OTHOCHUTENBHOCTH
lNanues. MaepunanbHble CHCTEMBI
otcueta. [lepBblii 3akoH HproToOHA

Macca tena. Cuna. Ilpuniun
CyNepno3uluu cui. Bropoil 3akoH
HeroTona 1 MaTepuaIbHON TOYKH

Tpetuit 3axkon HproToHa jy1st
MaTepHATbHBIX TOYEK

3aKkoH BCEeMUPHOTO TAroteHus. Cuia
TskecTu. IlepBas kocmuueckas
CKOPOCTh

Kontponbnas padora Ne 1 «3akoHbI
HeroTona»

Cwia ynpyroctu. 3akoH ['yka. Bec
tena.JJaboparopHas padorta Ne 3 «
W3mepenue KeCTKOCTH MPYKHHBI)

Cuna tpenus. KoadgduiueHnt tpenus.
Cuita COnpOTHBIICHHS TIPU JIBHIKECHUH
TeJa B )KUAKOCTH WK
raze.Jlaboparopnas pabota Ned
«M3mepenune kodhdurmenTa TpeHus»

[ToctynarenbHOE U BpallaTeabHOE
JBWOKEHHE aOCONIOTHO TBEPIOTO
Teaa. MomenT cunbl. I[1nedo cumsbl.
VYcenoBust paBHOBECHS TBEPIOTO TENIA

bubnuoreka [JOK
https://m.edsoo.ru/ff0c3be8

bubnuoreka [JOK
https://m.edsoo.ru/ff0c3be8

bubnnoreka [JOK
https://m.edsoo.ru/ff0c3be8

bubnnoreka [JOK
https://m.edsoo.ru/ff0c3d00

bubnunoreka [JOK
https://m.edsoo.ru/ff0c3el8

bubnaunoreka [JOK
https://m.edsoo.ru/ffOc3f76

bu6nunoreka [JOK
https://m.edsoo.ru/ffOc41a6



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

NMnynsc MmaTepuanbHON TOYKH,

CUCTEMBI MaTEpUAIIbHBIX TOUEK. 1 bubnmnorexa LJOK
Nmnynec cuibl. 3aKOH COXpaHEHUS https://m.edso0.ru/ff0c43d6
uMInyJibca. PeakTuBHOE IBUKEHME

PaboTta 1 MOILITHOCTB CHUJIBI.

Kunernueckas sneprus 1 bubnunorexa [JOK
MartepuanbHoil Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
U3MEHEHUHN KUHETUYECKOIN SHEPTUH

[TorennmanbHas YHEPTUS.

[ToTeHuunanbHas 3HEPTUS YIIPYro

ne(OpMUPOBAHHON MPYKUHBI. 1 bubnrotexa IIOK
TloTeHMATb HAS SHEpIIA TeNa https://m.edsoo.ru/ff0c461a
BOJIM3H MMOBEPXHOCTH 3eMJIU

Pemenue 3amaq 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0c478c

JlabopaTtopnas pabota No5
«M3yueHne 3aKOoHa COXpaHECHUS 1 1
MEXaHUYECKON IHEPTHI1»

Konrposbaas padota Ne2 mo Teme
«Kunematuka. /{uHamuka. 3aKOHBI 1 1
COXpaHEHHS B MEXaHUKE)

bubnunoreka [JOK
https://m.edsoo.ru/ff0c4b74

OCHOBHBIC TIOJIOKCHHS
bubnaunoreka [JOK

MOHeKYHSIpHO-KHHeTH‘IeCKOﬁ TCOPHUHU. 1 https://m.edsoo.ru/ffocadc?

BpoynoBsckoe apmwxkenue. Auddysus

XapakTep ABWKECHUS U
B3aUMOJICHCTBUS YaCTHL] BEILECTBA.
Monenu cTpoeHHus ra30oB, KUIKOCTEN
U TBEPABIX TEI


https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

24

25

26

27

28

29

30

31

32

Macca mounekyi. KonnuectBo
BemiectBa. [locrosiHHas ABoraapo

TemnoBoe paBHOBecue. Temneparypa
u e€ usmepenue. lllkana remneparyp
Lenbcus

Wneanpusrii raz B MKT. OcHOBHOE
ypaBaenne MKT

AOcomoTHas TeMneparypa Kak Mepa
CpeHel KUHETUYECKOM SHEPT U
JIBIKEHUSI MOJIEKYJ. Y paBHEHUE
MenneneeBa-Knaneiipona

3axon JlaneToHa. ['a30BbIe 3aKOHBI

JlabopaTtopnas padota Ne6
«DKCcHepUMeHTalIbHasl TPOBEpKa
3akoHa ['eii-JIroccaka»»

W3onpomeccsl B uIeabHOM Ta3e U UX
rpaduueckoe mpeacTaBIeHNE

BuyTpennsis sHeprus
TEPMOIMHAMUYECKOI CUCTEMBI U
cnocoObl e€ u3menenus. Konuuectso
TEIJIOTHI U paboTa. BuyTpeHHs s
SHEPrusi OJHOATOMHOTO UAEaTbHOTO
raza

Bunbl Terionepexaun

YaenpHas TEII0EMKOCTh BEIISCTBA.
KoandecTBo TemIoTsl Ipu

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4fde

bubnuoreka [JOK
https://m.edsoo.ru/ff0c511e

bubnnoreka [JOK
https://m.edsoo.ru/ff0c570e

bubnunoreka [JOK
https://m.edsoo.ru/ff0c5952

bubnaunoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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34

35

36

37

38

39

40

41

42

Temtonepenade. AnuadaTHbIN
npouecc

IIepBblil 3aKOH TEPMOAVHAMUKHU U
€ro NpUMEHEHHE K H30IpolieccaM

HeoOpaTiuMocTs mporeccoB B
npupoje. Bropoii 3akoH
TEPMOJMHAMHUKHU

[Tpunuun peiictus u KI1J[ TerutoBoit
MaIlIUHBI

LUmkn KapHo

DKojoruueckue mpoosieMbl
TEIIOIHEPTeTUKH

O6o0matomuit ypok «MoJtekymsipHas
¢u3uka. OCHOBBI TEPMOJTHAMUKI»

Kontposbnas padora Ne 3 mo teme
«MomnexynspHas ¢usnka. OCHOBBI
TEPMOIUHAMHUKI»

[TapooOpazoBanue 1 KOHICHCAIIHSL.
Hcnapenuie u kuneHue

AOCOIOTHAs ¥ OTHOCUTEINbHAS
BJI&YKHOCTb BO31tyXa. HachlleHHbI!
nap

Trépnoe Teno. Kpucramnmyeckue u
amop(dHsbie Tena. AHU3OTPOTIHS
CBOMCTB Kpuctauios. Kujakue
Kkpuctamuibl. COBpeMEHHbIE
MaTepHUaJIbI

bubnuoreka [JOK
https://m.edsoo.ru/ffOc5efc

bubnuoreka [JOK
https://m.edsoo.ru/ff0c6230

bubnuoreka [JOK
https://m.edsoo.ru/ff0c600a

bubnnoreka [JOK
https://m.edsoo.ru/ff0c6938

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

bubnunoreka [JOK
https://m.edsoo.ru/ff0c63b6

bubnunoreka [JOK
https://m.edsoo.ru/ff0c64d8

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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47

48
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51

[lnaBnenue U KpUCTaIM3ALHSL.
VYaenpHast TEI0Ta IUIaBJICHHUS.
Cybnumanus

VYpaBHenue TemioBoro 6anaHca

OnekTpusanus Tell. DIeKTPUYECKUM
3apsan. JIBa Buaa 3IEeKTpUYECKUX
3apsioB

[TpoBOIHUKY, AUDICKTPUKHU U

MOJTYNPOBOAHUKHU. 3aKOH COXPAaHECHUS

SJICKTPHUYECKOTO 3apsAaaa

B3anmopneiictBre 3apsa10oB. 3akoH
Kynona. TouedHbIi 3JIEKTpUYECKHUI
3apsn

Hanpsx€HHOCTh 37€KTpUYECKOTO
noJi. [Ipuanun cynepno3unuu
ANEKTPUUECKUX NoJsiel. JInnuu
HATPSIKEHHOCTH

PaGoTa cuit 251eKTpoCcTaTUYeCcKOro
nois. Ilorenmuan. PazHocts
[IOTEHIIUAJIOB

HpOBOI[HI/IKI/I " JUIJICKTPHUKH B
QJICKTPOCTATHYCCKOM IIOJIC.
[[I/IBJ'ICKTpI/I‘ICCKaH IIPOHULIACMOCTD

Onexrpoémkocts. Kongencarop

bubanoreka [IOK
https://m.edsoo.ru/ff0c6708

bubnuoreka [JOK
https://m.edsoo.ru/ff0c6820

bubnuoreka [JOK
https://m.edsoo.ru/ffOc6bcc

bubnuoreka [JOK
https://m.edsoo.ru/ffOc6bcc

bubnnoreka [JOK
https://m.edsoo.ru/ffOc6ced

bubnunoreka [JOK
https://m.edsoo.ru/ffOc6df2

bubnunoreka [JOK
https://m.edsoo.ru/ff0c6f00

bubnaunoreka [JOK
https://m.edsoo.ru/ff0c7018

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
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/ff0c7126
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58

DNeKTPOEMKOCTD MIIOCKOTO
KOH/IEHCAaTOpa. DHEPTHs
3apsHKEHHOTO KOHJEHCATOpa

Jlaboparopuas pabota Ne 7
"N3mepeHue 31eKTPOEMKOCTH
KOHJIeHcaTopa"

[TpuHIMN KEHCTBHUA U IPUMEHECHUE
KOHJIEHCATOPOB, KOMUPOBATHHOTO
anmnapara, CTpyWHOTO IpUHTEpA.
DNeKTpocTaTUYeCKas 3alnTa.
3a3eMIieHne EeKTPONpUuOOPOB

DNEeKTPUYECKNN TOK, YCIIOBHS €T0
cyuectBoBaHusl. [10CTOSTHHBIN TOK.
Cwuina Toka. Hanpsxenue.
Conpotusnenue. 3akoH Oma Juist
ydacTKa Henu

[TocnenoBarenvHOE, NapatieabHOE,
CMEIIaHHOE COeMHEHUE
npoBoHUKOB. JlaboparopHas pabota
Ne8 «M3ydyeHue cMemaHHOTO
COEIMHEHUS PE3UCTOPOB»

PaboTa 1 MOIIIHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

3akon OMa 15t OJTHO# (3aMKHYTO)
anektpudeckoii nenu. Koporkoe
3ambikanue. JlabopaTopHas padora
Ne9 «M3mepenne D/1C ncrounuka
TOKa ¥ €0 BHYTPEHHETO
COTIPOTUBIICHUSI»

bubanoreka [IOK
https://m.edsoo.ru/ff0c72c0

bubnunoreka [JOK
https://m.edsoo.ru/ff0c74f0

bubnunoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6nunoreka [JOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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DNeKTpOoHHas NPOBOJAUMOCTh
TBEPABIX METAJNIOB. 3aBUCUMOCTh
COINPOTHUBJIEHUSI METAJUIOB OT
TemnepaTypsl. CBEpXIpOBOAUMOCTD

DNEeKTpUYECKUH TOK B BaKyyMe.
CBoHiCTBa 3JIEKTPOHHBIX ITyYKOB

[TonynpoBoAHUKH, UX COOCTBEHHAsS U
npUMecHasi npoBoAUMOCTb. CBoiicTBa
p—n-nepexoaa.
[TonynpoBoaHUKOBBIE TPUOOPHI
DNEeKTpUYECKn TOK B pacTBOpax u
pacriaBax 3J1€KTPOJIHUTOB.
DNeKTpoIUTHYECKas IUCCOIHAIIMSL.
DIEeKTPOJIN3

DIEKTpUYECKHUI TOK B razax.
CamoCTOSTENbHBIN U
HECAMOCTOSITEIIbHBIN pa3ps/l.
Mounus. [Tnazma

DJIeKTpUYECKUE TPUOOPHI U
YCTPOMCTBA U X MPAKTHYECKOE
npuMeHenue. [IpaBuina TeXHUKU
0e30macHOCTH

O6o06maromuii ypok
«DNEKTPOIMHAMHKA»

KonrtponsHas padora Ned o reme
«2Qnekrpocraruka. [locTosHHbINI
EKTpUUECKU TOK. TOKHU B
pa3IUYHBIX Cpelax»

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

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

bubnunoreka [JOK
https://m.edsoo.ru/ff0c84ae

bubnunoreka [JOK
https://m.edsoo.ru/ffOc86fc

bubnaunoreka [JOK
https://m.edsoo.ru/ff0c88be

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c8a8a



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

. bu6nuoreka [JOK
67 Peseparbrit ypok. 1 https://m.edsoo.ru/ff0c8c56

PezepBHblil ypok. O600maronmit bubnuotexa LIOK
68
ypok 1o Temam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

68 4 9


https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunvecTBO 4acoB DJIEeKTPOHHBbIE

Ne Mara uudposbie
Tema ypoka Konrtpoabubie IIpakTuyeckue

n/n Bcero u3ydyeHuss oOpa3oBaTeibHbIE

padoTbI padoTbI
pecypchbl
[TocTostHHBIE MAarHUTHI U UX
1 B3auMO/ieicTBUE. MarHuTHoe IoJie. 1 bubnuoreka [JOK

BexTtop MarHuTHOW MHIYKIIUH. https://m.edso0.ru/ff0c9778
JIvHMM MarHUTHOM MHAYKIUH
MarsuTHOE 1oJjie NPOBOJIHHUKA C
TokoM. OnbIT DpcTena. 1 bubnnoreka [JOK
B3anmoneiicTBre npOBOJIHHUKOB C https://m.edsoo.ru/ff0c98fe

TOKOM

JlabopaTtopnas padbota Nelx
3 «M3ydeHne MarHuTHOTO TIOJIS 1 1
KaTyIIKU C TOKOM»

bubnnoreka [JOK
https://m.edsoo.ru/ff0c98fe

JlelicTBue MarHuTHOTO MOJIS Ha
4 NPOBOJHUK ¢ TOKOM. Cuiia Amrepa. 1
T

bubnunoreka [JOK
https://m.edsoo.ru/ffOc9ac0

JleicTBME MarHUTHOTO TOJIS HA

JBKYILYIOCS 3aPSIKEHHYIO bu6nunoreka [JOK
yactuny. Cuna Jlopenua. PaGora https://m.edsoo.ru/ff0c9df4
cuibl JIopenma

DNEeKTpOMAarHuTHAsI UHIYKIIHS.

[ToTok BekTOpa MarHUTHOMU

6 uaaykunu. DJC nHayKnun. 3akoH 1
3JIEKTPOMArHUTHON MHIYKIIMHU

Qapanes


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

Jlaboparopuas pabota Ne2
«HccnenoBanue siBICHUA
3HeKTpOMaFHPITHOﬁ HHAYKOHUW»

NHnykTuBHOCTD. SIBIEHHE
camounaykiuu. IJC
CaMOMHAYKIIMU. DHEPTUs
MAarHUTHOTO TIOJISl KATYIIKUA C TOKOM.
DNEKTPOMArHuTHOE TOJIe

TexHuueckue ycTpoucTBa 1 UX
NPUMEHEHHUE: TOCTOSIHHBIE MAarHUTHI,
JIEKTPOMAarHuTHlI,
JIEKTPOJIBUraTeNb, YCKOPUTEIH
9JIEMEHTAPHBIX YaCTHUL,
MHAYKIHOHHAS 11€4Yb

O6o06matomuii ypok «MarauTaoe
noJie. DNeKTpOMarHuTHast
UHIYKITAS

Kontposbaas pabora Nel 1o teme
«MarsnurtHoe mnoje.
DJEKTpOMArHuTHAs WHIYKIIHASI

CB00OOIHEIE MEXaHUYECKHE
KoJiebanus. ["'apmMoHrUecKue
KoJieOaHus. YpaBHCHHE
TrapMOHUYECKHUX KOJICOAHUM.
[IpeBparnienue 3eprun
JlaGoparopHnas paboTa
Ne3«HMccnegoBanue 3aBUCHMOCTH
neproaa MajbIX KoJieOaHMii rpy3a Ha

bubaunoreka IIOK
https://m.edsoo.ru/ff0cal50

bubnuoreka [JOK
https://m.edsoo.ru/ff0ca600

bubnnoreka [JOK
https://m.edsoo.ru/ffOcab82

bubnunoreka [JOK
https://m.edsoo.ru/ffOcad58

bubnunoreka [JOK
https://m.edsoo.ru/ffOcaf06



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
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17

18

19

HUTHU OT AJIMHBI HUTHU U MAaCChl

rpy3a»
KonebarenbHbIil KOHTYD.
CB00OOIHBIE AIIEKTPOMArHUTHBIE
KoJIe0aHus B HICATbHOM
Kosie0aTeIbHOM KOHTYpe. AHAIOTHs
MEXY MEXaHUICCKUMH U
ANICKTPOMArHUTHBIMHU KOJICOAHUSIMU

®opmyna Tomcona. 3akoH
COXpPAaHCHHUA SHEPTHUHU B HACAIIBHOM
KoJie0aTeIbHOM KOHTYpE

[IpencraBnenue o 3aTyxarOIUX
KoJjebaHusiX. BolHyXIeHHbBIE
MeXxaHu4decKue KojieOanus.
Pe3onanc. BeinyxeHHbIE
AJIEKTPOMArHUTHBIE KOJICOAHUS

ITepemeHHBIN TOK.

CunycouaibHbI EPEMEHHBINA TOK.

MoIIIHOCTh EPEMEHHOTO TOKA.
AMIUTUTYIHOE U JIEUCTBYIOLIEE
3HAYCHHUE CHJIBI TOKA U HAIIPSIKEHUS

Tpancdopmarop. [IpousBoacTso,
nepegada u noTpediaeHue
AJIEKTPUUECKOI 3HEPrUU

YCTpOUCTBO U MPAKTUYECKOE
[IPUMEHEHUE NIEKTPUUECKOTO
3BOHKA, T€HEpaTOpa MNEPEMEHHOTO
TOKa, JIMHUW 3JIEKTpoIepenay

bubnuoreka [JOK
https://m.edsoo.ru/ff0ch820

bubnuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bubnnoreka [JOK
https://m.edsoo.ru/ffOcbb86

bubnunoreka [JOK
https://m.edsoo.ru/ffOcbd34

bu6nunoreka [JOK
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
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27

DKOJIOTHYECKHUE PUCKH ITPU
IIPOU3BOJCTBE NIEKTPOIHEPIUH.
Kynprypa ncnosb3zoBanus
ANIEKTPOIHEPTUH B MOBCEAHEBHOM
KU3HU

MexaHnuuecKkue BOJIHbI, YCIOBHS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHeHUsI U
JUTMHA BOJIHBL. [lonepeunsie n
HPOJOJIbHBIE BOTHBI

3ByK. CkOpOCTb 3ByKa. | pOMKOCTH
3ByKa. BeicoTa ToHa. TemOp 3ByKa

BHGKTPOMaFHI/ITHBIe BOJIHBI, X
CBOIiCTBa U cCKOpocTh. [lIkama
ANIEKTPOMArHUTHBIX BOJIH

[TpuHIMTIBL pATUOCBI3H U
TeneBuaeHus. Pa3zBuTue cpeacTs
cBs3u. Pagnomokanus

Kontposbaas pabora No2
«Konebanus u BOJHBD)

[IpsimonuHeitHOE pacpoCTpaHeHuE
CBETa B OJJHOPOJHOM CpeJie.
ToueuHblll HCTOYHUK CBETA. JIyu
CBETa

OTtpaxxenue cBeTa. 3aKOHBI

OTPAKCHU CBCTA. HOCTpOeHI/Ie
I/1306pa)KeHI/II71 B INIOCKOM 3€pKajie

bubnuoreka [JOK
https://m.edsoo.ru/ffOcca54

bubnnoreka [JOK
https://m.edsoo.ru/ffOcccOc

bubnnoreka [JOK
https://m.edsoo.ru/ffOccfe0

bubnunoreka [JOK
https://m.edsoo.ru/ffOcc6f8

bubnunoreka [JOK
https://m.edsoo.ru/ff0cd350

bu6nunoreka [JOK
https://m.edsoo.ru/ffOcd4e0



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
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29
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33

34
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36

IIpenomiienue ceera. IlonHoe
BHYTPEHHEE OTPaKEHUE.
[IpenenbHbIi Yo MoaHOTO
BHYTPEHHETO OTPaKCHHUS

Jlaboparopuas pabora Ned
«M3Mepenne nokasaress
NPEJIOMIICHUS CTEKIIA»

JInunzsl. [locTpoenue nzoopaxeHuit
B JinH3e. POopMysia TOHKOM JIMH3BI.
YBenudeHue JTUH3bI

JlaGopaTtopnas padota Ne5
«HcciaenoBanne CBOUCTB
N300pKEHUN B JIMH3AX)»

Hucnepcus cBera. Clo0KHBINA COCTaB
oenoro cBeta. L[et. JlJaboparopras
pabota Ne6 «Habnronenune
JUCTIEPCUH CBETa»

HNurepdepenuus ceera. udpaxnus
ceta. Jludpakunonnas pemeérka

HOHepe‘lHOCTB CBC€TOBBIX BOJIH.
HOJ'ISIpI/BaI_II/IfI CB€Ta

Jlaboparopnas paboTa Ne/
«V3MepeHue JUTHHBI CBETOBOU
BOJIHBD»

['panunel npuMeHUMOCTH
KJIACCUYECKOM MEXaHUKH.
[ToctynaTel cienuanbHONW TEOPUU
OTHOCHUTEIILHOCTHU

bubaunoreka IIOK
https://m.edsoo.ru/ffOcd7f6

bubnuoreka [JOK
https://m.edsoo.ru/ffOcd67a

bubnuoreka [JOK
https://m.edsoo.ru/ffOcddle

bubnunoreka [JOK
https://m.edsoo.ru/ffOced22

bubnunoreka [JOK
https://m.edsoo.ru/ffOcf02e

bu6nunoreka [JOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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OTHOCUTEIILHOCTH
OJIHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHH U COKPAIIECHUE JTHHBI

OHeprusi ¥ UMIYJIbC
peNATUBUCTCKOMN YacTullbl. CBs3b
MAacCChI C SJHEPIUEN U UMITYJIbCOM.
DHeprusi NoKos

Kontponbnas padota Ne3 «OnTuka.
OcCHOBBI criellMaNbHON TEOPUHU
OTHOCUTEITLHOCTH»

®otonel. Popmyna ITnanka.
DOHeprus ¥ UMIyIbe GoToHA

OTKpBITHE U HCCIIEIOBAHUE
dbotordpdekra. OnbiTer A. T
CroneroBa

3akonbl poTorddekra. YpaBHEHHE
OunmTenHa g pororddexra.
«KpacHas rpanuna» ¢porosrpdexra

HaBnenue cBeta. OnbiTe! 11. H.
JleOeneBa. XuMUUYECKOE IENCTBUE
cBeTa

TexHuyeckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHEHHUE:
(dhoTosneMeHT, (OTOMATUHK,
coJlHeuHasi baTapesi, CBETOIUO]

Penienue 3agau no teme «DIIeMEHTBI
KBAHTOBOM ONTHKU»

bubaunoreka IIOK
https://m.edsoo.ru/ffOcfa42

bubnuoreka [JOK
https://m.edsoo.ru/ffOcfc68

bubnuoreka [JOK
https://m.edsoo.ru/ffOcf6f0

bubnnoreka [JOK
https://m.edsoo.ru/ffOcfel6

bubnnoreka [JOK
https://m.edsoo.ru/ffOcffc4

bubnunoreka [JOK
https://m.edsoo.ru/ff0d015e

bubnunoreka [JOK
https://m.edsoo.ru/ff0d04a6

bu6nunoreka [JOK
https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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
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Mogens aroma Tomcona. OnbITE
Pesepdopna no paccesHuro o-
yactull. [lnanerapHas Moenp aroma

[Tocrynater bopa

Wzny4yenue u noriomenue GOTOHOB
IIPY IIEPEXO0Ji€ aTOMa C OJHOTO
YPOBHS 3HEPTUU Ha Jpyrou. Buabl
CIIEKTPOB

Bomnnosrle cBoiicTBa YacThIl. BoaHEBI
ne bpoiua. KopryckyinsapHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4YCHHUE

OTKpBITHE PaTHOAKTUBHOCTH.
Omneitel Pezepdopaa o
OTIPEIICTICHUIO COCTaBa
PaMOaKTUBHOTO U3TYYCHUS

CaoiicTBa anbda-, 6era-, raMma-
u3Ny4yeHus. Bnusinue
PaIMOAKTUBHOCTHU Ha JKMBBIE
OpraHU3MBbl

OTKpbITHE IPOTOHA U HEUTPOHA.
N3ortonsl. Anbsa-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIH OeTa-
pacnan. 'aMmma-uznydyenue

DOHeprus CBsA3M HyKJIOHOB B SI7IpE.
SnepHbie peakuuu. SnepHsii
peakrop. [IpoGaembl, mepcreKTUBHI,

bubaunoreka IIOK
https://m.edsoo.ru/ff0d091a

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

bubnuoreka [JOK
https://m.edsoo.ru/ff0dOafa

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

bubnnoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6nunoreka [JOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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9KOJIOTUYECKUE ACIIEKTHI SACPHOMN
JHEPIeTUKH

OnemeHTapHble YacTulbl. OTKpbITHE
NO3UTPOHA. MeTo bl HAOJIIOICHUS 1
pEerucTpanuu 31EMEHTapPHBIX
yactul. Kpyruslii cton
«DyHIaMEeHTaIbHbIE
B3aumozeicTeus. EquHCTBO
(uznyeckoil KapTUHBI MUPa»

Bun 3Bé3nnoro neda. Co3Besnus,
SpKHE 3BE3/IbI, TUTAHETHI, UX
BuanMoe asmxkenne. ComHeuHas
cHcTeMa

Counnne. ConHeyHass aKTUBHOCTE.
Uctounuk sneprun ConHua u 3BE37

3BE3BI, NX OCHOBHBIC
XapaKTePUCTUKH. 3BE3IbI IITaBHOU
nocien0BaTeabHOCTU. BHyTpeHHee
cTpoenue 3B&311. CoBpeMeHHbIE
NPEJCTABICHUS O POUCXOKICHUH U
sBosironinu CotHIA U 3BE3]T

Mneunslii [1yrs — nHama
TI'anaxtuka. Ilonoxenue u JIBMKEHUE
Counnna B I'amaktuke. ['anakThku.
YEpHble IBIPHI B S/IpaxX ralakKTUK

Bcenennas. Pa3Oeranne rajgakTHK.
Teopus bosbioro B3peiBa.
PenukroBoe usnyuenue.
MeraranakTuka

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



https://m.edsoo.ru/ff0d0e38
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Hepermennsie npo0iaeMbl
aCTPOHOMHUHU

Konrponsnas padora No4
«DJIEMEHTBI aCTPOHOMUHU U
acTpopu3nKm»

O6o06matomuit ypok. Pons dpusuku
¥ aCTPOHOMUU B YKOHOMHUYECKOH,
TEXHOJOTMYECKOM, COIHAIIFHON U
TUYECKOU cepax AesiTeTbHOCTH
L ): ]

O6o06matomuii ypok. Pois 1 mecto
(U3MKKN 1 aCTPOHOMHUU B
COBPEMEHHOW Hay4HOU KapTUHE
Mupa

O6o06matromuii ypok. Pons
(buznUecKoit TeOpuu B
(hopMUPOBaHUU TPEICTABICHUN O
(buznyecKkoil KapTuHEe MUpa

O6o0matomuii ypok. Mecto
(bu3ndecKoil KapTUHBI MUPA B
o01IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEACTABICHUN O IPUPOJIE
PesepBHblil ypok. MarautHoe mose.
DNEeKTpOMAarHuTHAsI MHIYKLIMS
PesepBHblii ypok. Ontuka. OCHOBBI
CHeLMaIbHOU TEOpUHN
OTHOCHUTEIBHOCTH



Pesepusrii ypok. KBanroBas ¢usuka.
bubaunoreka IIOK

68 DJeMEeHTHI aCTPOHOMUH U 1
https.//m.edsoo.ru/ff0d1784

acTpou3uku

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 68 4 !


https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

e ®usuka, 10 knacc/ Makuwes I.4., byxosues b.5., Cotckuii H.H. noa pegakumeit NMapdeHtbeson H.A.,
AKuMoHepHoe obuectBo «M3gatenbcTBo «lpocBelleHne»
e ®usnka, 11 knacc/ Makuwes I'.J1., byxosues b.5., Yapyrud B.M. nog peaakuuei NappeHTtbeson H.A.,

AKumoHepHoe obuecTso «M3gatenscteo «lpocseleHme»

METOANYECKHUE MATEPHUAJIBI VIS YAHUTEJIA

A.M.Pbimkesuny 10-11 3aga4HuMK

B.A. bypoB u ap. Yactb 1.2 MexaHuKa.Tennota. Mocobue ana yuntens."MpocseweHne", 19671

®usmka KoHTponbHble paboTbl B HoBom dopmate 11 Kn. UN.B. FTogosa." UHTenekT-LleHTp" Mocksa, 2011
NHTerpmMpoBaHHble ypoku pusnkn. 7-11 knaccbl .M.B. FTopnosa " Bako", Mocksa 2009

MoypouHble pa3paboTku no ¢pusmnke 11kn,10 kn B.A.Bonkos "Bako",Mockea 2011

Mporpammbl 06weobpasoBaTenbHbIX yupeaeHnin. dusmka 10-11 .Aet.M.tol. CaeHKo

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http:// school-collection.edu.ru
http:elkin52.napod.ru/

http:// class-fizika.ru/

http:// www.fizika.ru






