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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom denepaqbHoil paboyeil mporpaMMbl BOCIUTAaHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOy4daromuxcsa 10—11 kiaccoB npu o0yueHun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpPEIMETHBIM pe3ysibTaTaM OO0y4YEHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTh peaju3allud MEXIPEIMETHBIX CBS3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Heill onpenensitoTcss OCHOBHBIE
e u3ydeHus (U3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNnbTaThl  OCBOEHUS Kypca (U3UKU: JUYHOCTHBIE, METalpeJIMETHBIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (HU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTUH B chepe IHEPTreTHUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(Gu3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydaromuxcsi, B (OpMHpOBaHHE YMEHUN MPUMEHATH HAYYHBI METOJ
MO3HAHMSI IPU BBHITOJIHEHUH UMH Y4€OHBIX UCCIIETOBAHHIA.

B ocHoBy Kkypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
pAI UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pPa3lesoB (PU3MKH, BKIHOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TOTEHLHaNa (U3MYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y HKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMUECKHX MPHUIIOKEHUN H3yUEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM MpoOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0OJieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBISOTCA (U3uUeckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IIPEACTABIEHUAX O IPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOJX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX PabOT, KOTOPHIE B IPOTrpamMMe
no Qusnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHUYECKHX IMPAKTHUECKHUX padoT.
Boienenne B yka3zaHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKaMU 00pa3oBaTebHOTO IMpoliecca
UCXO/sl U3 OCOOCHHOCTEH IMJIaHMPOBAHUS W OCHaleHHUs KabuHera ¢usuku. Ilpu
TOM O0ECIeYuBaeTCsl OBJIAJEHUE OOYYaIOIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAEISIETCS PEIIEHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
ITpu 3TOM J171s1 pacU€THBIX 3a7]a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO paszesia Kypca, TaK M UHTErpUpys 3HAHUS W3
pa3HbIX pa3zenoB. /[ KauecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJlaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaIOLICH
XKU3HU, TpeOyrouue BblOOpa (U3MYECKOW Mojenu sl CUTyallud MpPaKTHKO-
OPUEHTUPOBAHHOTO XapakTepa.



OCHOBHBIMM LIEJISIMH U3y4€HUS (PU3UKH B 00LIEM 00pa30BaAHUM SIBIISIIOTCS

dbopMHupOoBaHUE WHTEpeca W CTpEeMJICHHS OOYYaOIMUXCAd K HAYIHOMY
W3YYCHUIO TIPUPOJIBI, PA3BUTHC WX HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIIeIOBATEIHCKOTO OTHOIICHHUS K OKPY>KAIOIITUM SIBIICHUSIM;
(dbopMHUpOBaHNE HAYIHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepUH M PyHIAMEHTAILHBIX 3aKOHOB (PU3UKHU;
dbopMHupOBaHUE YMCHHH OOBSCHATH SIBICHHS C HWCIOJB30BAaHUEM
(GU3HUECKUX 3HAHWHM M HAYIHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TIPEJICTABICHUNA O POIU (U3MKU JUISI Pa3BUTHS JPYTHX
€CTECTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH.

JlocTkeHue 3TUX Lened o0ecrneurnBaeTcs peleHueM CIeAyIoluX 3a7ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

npruoOpeTeHne CUCTEMbI 3HaHUM 00 00IINX (PU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSAX, BKIIOYAs MEXaHWKY, MOJEKYISIpHYIO (UBHUKY,
ANIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPOPU3UKH;
dbopMupoBaHue yMEHUM TNPUMEHSATH TEOPETUUYECKUE 3HAHUS  JUIS
0oOBbsiCHEHUS (PU3WYECKUX SBJICHUHM B TPHUPOAE U Uil TNPUHATHUA
NPaKTUYECKUX PEIICHUI B IOBCEIHEBHOMN KU3HMU;

OCBOCHHE CIOCOOOB pEIICHUsS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
duznuecko MoneNbo, 3alay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3ganue GuU3NUeCcKOd MOJACIH, aJIEKBATHON YCIOBUSM 3a/1a4H;
NOHMMaHWe (PU3NYECKUX OCHOB W TPUHIIUIOB JACHCTBUS TEXHUUYECKUX
YCTPOWCTB U TEXHOJOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIQICHUE METOJAMHU CAMOCTOSITEIBHOTO IIJIAHUPOBAHUS U MPOBEICHUS
bu3nUecKnX HKCIEPUMEHTOB, aHANIM3a M HUHTEpHpeTanuu WH(OopMaIuy,
ONpPEAEIEHUs] JOCTOBEPHOCTH MOJIYYEHHOT' O PE3yJIbTaTa;

CO3/IaHUE YCIIOBHM U1l PA3BUTUS YMEHUN IPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOM JAEATEIBHOCTH.

Ha wu3ydenme ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoauTcs 136 gacoB: B 10 kimacce — 68 yacoB (2 gaca B HEACNIO), B
11 kmacce — 68 yacoB (2 yaca B HEZIEIIO).

COIEPKXAHUE OBYYEHUA



10 KVIACC

Paszgen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA

®usuka — Hayka o npupoze. Haydnble MeTOIAbl NO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUYECKUX SIBIEHUN M TpoleccoB. HayuyHble TUMOTE3bI.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (OPMHUPOBAHMU COBPEMEHHON HAyYHOH KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKECHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBbI KOOPJMHAT.
CiioxeHue nepeMenieHuil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEHHE. | paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHS, NyTH U TEpEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuponmHueitHoe aprxenue. JIBHKeHHEe MaTepUaaIbHON TOUKH [0 OKPYKHOCTH
C MOCTOSIHHOM MO MOXYJIIO CKOPOCTBIO. YTJIOBass CKOPOCTb, JUHEWHAs CKOPOCTb.
[lepuon u wactota oOpamienus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuueckne yCTpOWCTBa M MPAKTUYECKOE NMPUMEHEHHUE: CIIUIOMETP, JBUKECHHUE
CHapsJ10B, LICIIHBIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKHX XapaKTePHUCTHK
JBUKEHHSI.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenne aBuxkeHHsl Teia, OPOILIEHHOrO MOJA YIiOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOIHOTO TaICHUS.



Hamnpasiienre ckopocTH IpU ABUKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydeHne HEpaBHOMEPHOTO JBWKEHHUS C LEIBI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY IIYyTAMH, IPOWIECHHBIMM TEJIOM 32
[IOCJIEA0OBATENbHBIE PABHBIE IIPOMEXKYTKM BPEMEHH IPU PaBHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue aBmxeHus Tena, OpOIIeHHOT0 TOPU30HTANIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBeii  3axkoH  HproroHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uinuu cui. Bropoii 3akon HetoToHa 1151
MaTrepuaabHOM Touku. TpeTuil 3aKkoH HproToHa 1J1s1 MaTepUalbHBIX TOUEK.

3akoH BcemupHOro Ttirorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxosi, cKoiamkeHusi, kauenus). Cuma tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE Macc B3aUMOJCHCTBYIOIIMX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOMIUX B MPYXKHUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMalnH.



HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3axkonvl coxpanenus 6 mexaHuke

NMnynbe MatepuanbHOM TOUKHM (Tesia), CHUCTEMbl MaTEpUAIbHBIX TOYEK.
NMnynbC cuiabl M U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE NBMXKCHUE.

PaGora cribl. MOIITHOCTE CHJIEL.

Kunernueckass sHeprusi mMarepualbHOW Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU.

IloreHuuanpHas DHEPIHUS. [ToreHumanbHas SHEPTUs yIpyro
nedopMupoBaHHOM NPYKkUHBL. [loTeHIIMaNbHAS Y)HEPTUS Tela BOJIU3U MOBEPXHOCTHU
3emiu.

IloTeHuuanbHbIC u HENOTCHIIMAJIbHBIC CUJIBI. CBs3b paboThI
HEMOTEHIMAJbHBIX CHUJI C U3MEHEHUEM MEXaHUUECKON YHEPTUU CUCTEMBI TeJl. 3aKOH
COXPaHEHUsI MEXAHUYECKOU DHEPTUMU.

Yupyrue v Heynpyrue CTOIKHOBEHUS.

TeXHUYEeCKHEe YCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: BOIOMET, KOIED,
MPYKUHHBIA TUCTOJIET, IBUKECHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITyJIbCa.

PeakTuBHOE NBMKEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydenne aOCOMIOTHO HEYNMPYTroro yjaapa ¢ IMOMOIIBI0 JIByX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHHUYECKOW IHEPTHUH
TeJIa Ha PUMEPE PACTHKEHUST PE3UHOBOIO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3HUKa U1 TEPMOANHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKCHHUS W
B3aUMO/JICMCTBUS YaCTHI] BellecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl Mosiekyi. KonmraectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.

Mopgens upeanbHOro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOPHH HACATBLHOrO Taza. AOCOIOTHas TeMIlepaTypa Kak mepa
CpeIHEH KWUHETHUYECKOW DSHEPruy TEIUIOBOrO JABMKEHHS dacTtull rasa. [llkana



temneparyp KensBuna. ['azoBbie 3akoHbBI. YpaBHeHue MenaeneeBa—Knanernpona.
3akoH [laneTroHa. M30mponeccsl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BellecTBa. ['paduueckoe mpencTaBIeHUE H3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHudyeckre yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJICKYJI OPTraHUYECKUX COSTUHEHUM.

OnpiTel 0 TUDPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HlTepHa.

OMbITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAaHHE MEXMOJIEKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs PUPOAY AABJICHUS ra3a HA CTEHKH COCY/Ia.

OnbITEl, WITIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA HJICAIBHOTO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3yXa B KJIACCHOW KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crioco0bl e€ u3meHeHus. KonmudyecTBo TermnoTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3IyUYEHUE. Y IeIbHasA TEIJIOEMKOCTh BEILECTBA.
KonnuecTBo TEmnoThl npu TEIUIonepeaye.

[Tonsitue 006 aamabatHom mporecce. llepBblii 3aKOH TEPMOJIUHAMHKHU.
[Ipumenenue mepBOro 3akoHa TEPMOIAMHAMUKH K wm3ompolieccaM. [ 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTumMocTs mpo1ieccoB B MPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nerictBus TeroBod MammHbL [lukn KapHo u ero xoad@uImeHT Mojae3HOro
JNENUCTBHSI. DKOJOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBHUraTelb
BHYTPEHHETO CrOopaHusi, ObITOBON XOJOAMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu



W3MmeHeHre BHYTpPEHHEW 3HEpruu Tela MpPH COBEPLIEHUH pPadOThI: BBUIET
npoOKH U3 OYTBUIKM TOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPALHS).

N3meneHnne BHyTpeHHEN SHEpPruu (TeMIiepaTyphbl) Tela Ipu TeIloneperaye.

OneIT 0 a1MadaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopaenu napoBoi TypOUHBI, ABUTATENs BHYTPEHHETO CrOPaHUsl, PEaKTUBHOIO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3mepenue yaenpHON TENIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun eeujecmea. Pazoevle nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEINIbHAS BIIAXKHOCTh BO31yxa. HacwlllleHHBI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTIEHUS OT JIABJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaIu3anus. Y nenpHas Teriora miasnenus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH IOJyYEHHs] COBPEMEHHBIX MaTEpPHUAJIOB, B
TOM YHCJIE HAHOMATEPHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NoHM>KEHHOM J1aBIICHUU.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

Habnronenue HarpeBaHus U MJIaBJIE€HUS KPUCTAIIMUECKOTO BEIIECTBA.

JlemoHCTpanus KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0OTHOCUTEIbHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoamHaMuKa

Tema 1. dnekmpocmamuxa

DnekTpu3auus Ten. DNeKTpUIecKui 3aps. J{Ba Buaa s1eKTpUUECKUX 3apsI0B.
[IpoBoAHMKM,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
AJEKTPUYECKOT0 3apsaa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TouedHblid 2JIEKTPUUECKUI 3apsi.
Onektpuueckoe rmone. Hampsk€HHOCTh  3iekTpuueckoro mods.  [IpuHnun
CYHEPIIO3ULUH BJIEKTPUYECKUX MOJIeH. JIMHMM HANpsyKEHHOCTH AIEKTPUYECKOTO
TOJISL.



Pabota cun anektpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMAIIOB.
[IpoBOJHMKH W AWAIEKTPUKH B HJIEKTPOCTATHYECKOM Toje. Jludnexrpuueckas
MPOHULIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHuyeckue yYCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KONMMPOBAJIbHBIN anliapar, CTpPYUHBIM IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMPNEKTPUKH B AJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKUd TOK. YCIOBUS CYLIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixxenue. 3akon OMa i1 yyacTka LEMu.

DIEKTPUYECKOE COMPOTUBJIEHUE. Y JAEIbHOE CONPOTUBICHUE BELIECTBA.
[locnenoBaTenpHOE, TapaILIEIbHOE, CMEILIAHHOE COEJMHEHHUE POBOJHUKOB.

Pabora anmekTpudeckoro Toka. 3akoH Jlxoymsa—Jlenna. MomiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 117151 MOJHOM (3aMKHYTOM) 3neKkTpuueckoil renu. KopoTkoe 3ambIkaHue.

DONEeKTpOHHAsi  MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYeCKUid TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpaXx M  paciiiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOIMALIUS. DIEKTPOIN3.

DJIEKTpUYECKUT TOK B Tra3zax. CamMOCTOATENIbHBIA W HECAaMOCTOSITEJIbHBIN
pazpsaa. Momuus. [Ltazma.



TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJTYITPOBOAHUKOBBIN THO]], TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIMPOTHUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TJIOIA/IA TTOTIEPEYHOTO CEUEHUS U MaTepuaa.

CwmerianHoe coeIMHEHNE MMPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIEKTPOABIKYIIEeH cuwibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH THO/IA.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3ydenne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpOoaBIKYIIEH CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COTPOTHUBIICHHUSI.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢uszuku 6azoBoro ypoBHA B 10 Kiacce OCyIIECTBISETCS C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MUecKas BEIUYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecus: Mmexanndeckoe NBW)KCHUE B JKUBOUW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJIIPHAsI Macca, TeIIOBbIE CBOMCTBA TBEPIBIX T, )KUAKOCTEN U T'a30B,
AIEKTPUYECKUE  CBOMCTBA  METAJUJIOB,  AJIEKTPOJMTHYECKAs  JHUCCOLMALINS,
rajibBaHUKa.

T'eoepaghus: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.



Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEeHMS B TEXHUKE, MOJAIIWITHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTU€), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBON XOJOJAWJIBHUK, KOHAUIIMOHEP, TEXHOIOIMHU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHBIE npuOopHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, raTbBAaHUKA.

11 KVIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomacHuUmMHas UHOYKYUA

ITocTosiHHBIE MarHUTHI. B3anMo1eiicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUMH. [[pUHIUIT CyNIepHO3UIIMM MarHUTHBIX TMOJIEH.
JluHMM MarHuTHOM WHAYKOUM. KapTMHa JMHUNA MArHUTHOM WHAYKIMU T1OJIS
MOCTOSIHHBIX MarHUTOB.

MarautHoe T1I0J€ TPOBOJHUKA € TOkoM. KapTuHa JMHUN WHIYKIUU
MarHUTHOTO TMOJISI JUIMHHOTO TPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaeicTBue npoBOHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalIpaBJieHUE. [[BUKEHHUE 3apsiAKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
WHIYKIUUA. OJEKTPOABMIKYIAsl CHJIA HWHIYKIMUA. 3aKOH DJJICKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe anekTpuueckoe Tmojie. IDJIEKTPOABUXKYINAs CUJIa HHIYKIUHA B
MPOBOJTHUKE, NBWKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTh. SIBJE€HME CaMOMHAYKIIMU. OJICKTPOABWKYIAsS CHUJIA
CaMOWHIYKIIHH.

DHEprusi MAarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHU4YecKkne YCTPOWCTBA W NPAKTUYECKOE MPUMEHEHHE: TOCTOSHHBIC
MAarHuThl, BJECKTPOMATHUTBI, DJICKTPOJBUTATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, HHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnsIT OpcTena.

OTKJIOHEHHE FIEKTPOHHOTO MMyYKa MArHUTHBIM ITOJIEM.



JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOW WHTYKIIUY.

ITpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABMKYIIENH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOI'O IMOTOKA.

SIBiIeHne CaMOUHIYKIIH.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydyeHrne MarHuTHOIO OIS KaTYIIKHA C TOKOM.

HccnenoBanue AeCTBUSA IOCTOSIHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue sABICHUS 2JIEKTPOMAarHUTHON MHIYKIUU.

Pasnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble Ko1ebanus

Konebarenpsnass  cuctema. CB0OOOJHBIE  MEXaHWYECKHE  KOJIeOaHUSI.
IMapmonundeckue komebanus. Ilepuon, vactora, ammutyga u ¢asza KoneOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbupiii koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KojeOaHUsS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMU KoJebanusimu. ®dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPTUU B UJCATHHOM KOJIeOATeIIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromuX KojleOaHUsAX. BhIHYKIEHHBIE MEXaHUUYECKUE
kosneOanus. Pezonanc. BeiHy X /I€HHbBIE 2II€KTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaNpsHKEHUs.

Tpancdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKON
SHEPIruMu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
HCIIOJIB30BAHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoieOaTeabHON CHUCTEMBI (MIPY>KUHHBINA WM
MaTeMaTU4eCKU MasiTHUK).

Habnronenue 3atyxarmmnumx KojaeOaHu.

UccnenoBanue CBOMCTB BHIHYKIEHHBIX KOJIEOaAHUN.

Habnronenue pe3oHanca.



CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHaHc mpu MOCIENOBAaTENbHOM COEIMHEHHUHU PE3UCTOPA, KaTYLIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTpOonepeIadHn.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOAA MalbIX KoJeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKA B LIEMH U3 MOCJIEIOBATENBHO COCTMHEHHBIX
KOHJeHCaTopa, KaTyIIKH U pe3UCcTopa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUNHbLE 60TIHbL

MexaHudeckue BOJHBI, yciioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nuPpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEKTPOMArHUTHBIC BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus Bekropos E, B, V B anexkrpomarautHoit BonHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HHUE, MpEIOMIICHUE, MOJspu3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKA B TEXHHKE W MEIHUILIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpaskeHus ¥ MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KoJieOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TPEIOMIIEHUE,
noJsipu3anys, 1udpakuus, THTepepeHIns.

Tema 3. Onmuka



l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OoTpaxeHHus: cBeTa. [locTtpoeHue n3oOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAXKCHHUSI.

Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{ger.

Cobuparoiue 1 paccenBarolue TuH3bl. ToHkas nuH3a. DoKycHOE paccTosiHHE
U ONTHYECKasi cuia TOHKOW JuH3bl. [locTpoeHue n3o0pakeHuil B COOMPAIONIUX U
pacceuBaroUX JuH3ax. PopMyra TOHKOU JIMH3bL. Y BEJTUUEHUE, 1aBAEMOE JIMH30i1.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBast ontuka. WuTepdepenuus cBera. KorepeHTHbIE HUCTOYHUKH.
VYcnoBuss HaOmMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

HNudpakmus cBera. JudpakuronHas pemérka. YciaoBue HaOIOACHUS
IJIABHBIX ~MAaKCUMYMOB TIpM  TaJEHUU MOHOXPOMATHYECKOrO CBeTa Ha
TU(PaKIUOHHYIO PEHIETKY.

[Tonstpuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJIOKOHHAs
OITHKA, TU(PPaKIIMOHHAS PEIIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpssMONMHENWHOE pacCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHHE CBETA.
OnTudeckue mpulOopshI.

[TomHOE BHYTpEHHEE OTpakeHne. Moiesib CBETOBOIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6monenne nudpakimu ceera.

HabGmonenne nucrnepcuu cBera.

[TonyuyeHue cekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue nokazaresns NpeJoMIIeHUs CTEKIA.

NccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Habnronenue aucrnepcuu cBeTa.

Pa3z[e.11 6. OcHOBBI CHeIII/IaJILHOﬁ TCOPHHU OTHOCHUTECJIBHOCTH



I'paHuLiBl IPUMEHUMOCTH KIIACCUYECKON MeXaHuKu. [locTynarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOZYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHILIUI OTHOCUTEIBHOCTH DUHILTEHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHNE BPEMEHU U COKpaIIECHUE
JUTUHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YACTHLIBL.

CBs13b MaccChl C JHEPrUEN U UMITYJIBCOM PEIITUBUCTCKOW YaCTHLIBI. DHEPIrus
MTOKOS.

Pasznen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBa3u sHEpruu PoToHA C €ro YaCTOTOU. DHEeprus
U UMIyJbC (HOTOHA.
OtkpeiTue u uccienaoBanue gorodrddexra. OnbiTel A. I'. CroneToBa. 3akoHBI
dotoaddexra. YpaBHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuiia

doTorddexra.

JlaBnenue ceera. Onwitel I1. H. JleGenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHuueckre ycTpoicTBA W MPAKTUYECKOE TMpUMEHEHHe: (POTOIEMEHT,
doTonaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Nccnenoranne 3akoHOB BHelHero ¢hoTo3ddexra.

CBeToauon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHIIL.
[lmanerapnas moxaens aroma. Iloctynatel bopa. M3nyyeHume u morioiieHue
(GOTOHOB TpW Mepexojie aroMa C OJHOTO YPOBHS SHEPrUUM Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aTOMa BOJOPOA.

BosHoBBIE cBOMicTBa yactull. Bomubl ne bpoiuist. KopiyckysipHO-BOJIHOBOM
Iyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HalGmronenue nuHe4aTbIX CIEKTPOB U3ITYUECHUS.

Jlazep.



Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

HaGmronenue nuHevaToro cuekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTkpsiThe
paanoaktuBHOCTH. OnbITHI Pe3epdopa o onpeneneHuto coctaBa paguoakTUBHOT O
m3nydenus.  CoiictBa  anbda-, Oera-, ramMma-uziaydeHus.  BruusHue
PaIUOAKTUBHOCTU HA )KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oera-pacman. ['amma-
U3Jy4eHHUE. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBBHI
AIEPHON SHEPIETUKU. DKOJIOTUYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHnamMeHTaabHbIe B3auMoieicTBUS. EAMHCTBO (hu3nyeckoil KapTUHBI MUpAa.

TexHuueckue yCTpoOMCTBa U NMPAKTUYECKOE IPUMEHEHUE: JTI03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 9acTHIl (TI0 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHS acTpoHOMUU. [IpuKkiiagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3BéznmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIUMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ComHeuHasi akTUBHOCTh. McTounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CHEKTpaJbHBIA KJacC —
CBETHMOCTE». 3BE31BI TJIABHOM IOCJIEHOBATCIILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBaTEIbHOCTH. BHyTpeHHEEe CTpOoeHHE
3B&37. COBpeMEHHbIC MPEJCTABICHUS O MPOUCXOXKICHUN U 3Botonu CojHIa U
3BE311. DTaIbl )KU3HU 3BE3.

Mueunsiii Ilyte — nHama I'anaktuka. [lonoxxkenue w nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktvku u kBazapsl. YEpHBIE ABIPHI B sApax
raJlaKTHK.



Bcenennas. Pacmiupenue Beenennoil. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus bosbioro B3peiBa. PenmmkToBOE U3IIydeHUE.

Macmtabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooenus

HaGmonenust HeBOOPY>KEHHBIM TJIA30M C HCIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHU M ST OTIPEICIICHHS TIOJIOKEHUSI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOJYIIAPUA U SIPKUE 3BE3BL.

HaGmonenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Ponsr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAILHOM 1 ATUYECKOU cpepax AesITeTLHOCTH YeIOBEKa, POJIb U MECTO (DU3UKH U
ACTPOHOMHH B COBPEMEHHOW HAYYHOU KapTUHE MHUpPA, POJib (PU3NYECKON TEOPUH B
dbopMupOBaHUY MPEICTABICHUN O PU3HUECKON KapTHHE MHUPaA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psAJly COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiecTBisieTcsi C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKH,
OMOJOTHH, XUMUH, TeoTpadUu U TEXHOJIOTUH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYE€HHEM METOJIOB HAYyYHOTO
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, rumnoresa, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: peUIEHUE CHUCTEMbl yPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl M HUX MPOEKUUHU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIMM, TpU3HAKA TMOA00USI TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 06bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTellbHbIE
JIBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU IPUPOAE, IECUCTBUE
paaualyy Ha )KUBbIE OPTAaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00PA30BaHUs KPUCTATUIMUECKON PEMIETKHY, CIIEKTPAIbHBINA aHAIIN3.

l'eoepaghus: marHWTHBIE TIONMIOCA 3€MJIM, 3aJ€KA MArHUTHBIX  PYI,
doTochEMKaA 3eMHOI TOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHHIA.

Texnonocua: NWHWUM DIEKTPOIIEpENAd, TEHEPATOP MEPEMEHHOr0 TOKa,
AJEKTPOJBUTaTENb, WHIYKLUHWOHHAS II€Yb, pajap, PaauONPUEMHHUK, TEJIEBU30D,
anteHHa, tenedon, CBY-medyb, MpOCKIIMOHHBIA ammapaT, BOJOKOHHAas OITHKA,
CoOJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBaHus (0a30BbI YPOBEHB) JOKHO OOECIEUUTh JOCTHUKEHUE CIIETYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOM J€SATEIbHOCTH, B TOM YKCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTApHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYyIIero (GU3NYECKO HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEpPEC K pa3IMyHbIM cdepaMm npodecCUuoHaIbHOU AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0J10rH4ecKOro BOCIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEIbHOCTH SKOJOTMYECKON HaIlpaBIE€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESTeNbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisiTh ILENU ACATECIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh INIAH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHAIHM3a HUMEIOIIHXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAWHUPOBATH U BBIMOJHITE Pa0OTy B YCIOBUAX PEATIbHOTO, BUPTYIHHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICCTBHUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKUe 1eCTBUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIIeHUs, HAXOAUTh apTYMEHTBI JIJIS TOKa3aTeIbCTBA CBOUX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJa/IETh HaBBIKAMM TOJyuYeHUs HWH(opManuu (U3HMUEeCKOro CoAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIHHO OCYIIECTBIATh TOUCK, aHaJIN3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMKU Pa3IMYHBIX BUIOB U (HOpM
IPEe/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEUICHUU KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OpPMAIIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpXNaHUS B pa3iIMYHbIX (opMmaTax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYULIECTBIIATH OOIIEHUE HA YpOKaX (U3UKHU U BO BHE-YPOUHOH JI€SITEILHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(PJIUKTHBIX CUTyallud MW  CMST4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKM W acCTPOHOMHH, BBISBIATH MNPOOJEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEATIOYTECHU;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKYU, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEIBHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEHICHUS IO WX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI W apTyMEHTHl APYTHX TMPU aHAIW3E pPE3yIbTaTOB
TeSTEHHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
TESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIITATOB OCBOSHUS ITPOTPAMMBI TT0
buzuke s ypoBHS cpeaHero oOmero oOpa3oBaHHS Y O0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH WUHTCIIJIEKT, TIPE IO Iar afoIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIET0 CIIOCOOHOCTh TOHMMATh CBOE IMOIIMOHATIBLHOEC
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBATh MCXOHSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIILHOE COCTOSIHUE
IpYTHX, YYUTBIBATH €ro TPU OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJBbTATDBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHbI MHUpPa, B PAa3BUTUH COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOJAEIHN CTPOCHHMS Ta30B, )KUAKOCTEW W TBEPIABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEITHOE IBUKEHUE,
CBOOOJHOE MAaJEHUE TeJ, JBMKEHHUE MO OKPYKHOCTU, MHEPLHUs, B3aUMOJEHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX Tel,
U3MEHeHHe o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEILUIOBOE PAaBHOBECHE,
UCIapeHue, KOHACHcAlMs, IUIABICHHE, KPUCTAIUIM3ALMS, KUIEHHE, BIIAXKHOCTh
BO3/lyXa, MOBBIIICHUE JIaBJICHUs ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXIY MapaMeTpaMu COCTOSIHUSI ra3a B HU30IpoIeccax, dJIEKTPU3aLMs Tel,
B3aUMOJICHCTBUE 3aPA/I0B;

OMHUCHIBATh MEXAaHUYECKOE JIBI)KCHHUE, HCMONB3ysd (U3NYECKUE BEIIMYHUHBI:
KOOpJMHAaTa, IyTh, IEpEeMEIleHUe, CKOPOCTb, YCKOpEHHME, Macca Tena, CuJia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
pabora, MexaHMuYecKas MOIIHOCTb; NPHU ONUCAHUU TIPABHIBHO TPAKTOBATh
(bU3UYECKUIl CMBIC HCIOJIb3YEMbIX BEJIWYMH, UX OOO3HAUCHHS U E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONIBb3Ysd (U3MYECKHEe BETUYMHBI: JaBIIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETHYECKasi SHEPTUsl XaOTHUYECKOTO JBWIKCHHSI MOJICKYJI, CpPeIHEKBaApaTHUUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
0o0O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOLIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUYECKOE MOJIe, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIIMAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3NUYECKHE TMPOIECCHl U SBICHUSA, WCIONB3YsS (PU3NYECKHE
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KymoHa, mpu 3TOM pa3nuyarh CJIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIHIIBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh NpodiieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY W3 MPEIJIOKEHHOTO 000PY/I0BaHUS, TPOBOJIUTH ONBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbUKCUPOBaTh PE3YIBTATHI OJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BHUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCISI0BAHNS,

coOJiro1aTh MpaBwia 0E30MacHOro TpyjAa MPU MPOBEIACHUN MCCIICIOBAHUM B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PU3MUYECKHE 3aKOHBI U MPUHIMUIIBI, HA OCHOBE aHaJN3a YCIOBUA 33a4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
[IEMOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOW ¥ HAy4YHO-TIOMYJSpHON WHGOPMAINK, TOIYYCHHOM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKIE 3HAHUS TI0 (PU3MKE B MOBCETHEBHOM KU3HU JIIIS
oOecrieueHus 0€30MaCHOCTH TMPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLHUAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TpYyNIbl, PALUMOHAIBHO pACHpPEleisITh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIJl K&KJIOT0 U3 YYACTHUKOB IPYMIIbI B PEIIEHUE pacCMAaTPUBAEMON MPOOIEMBI.

K koHny 00yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTMH, B MPAKTUYECKOM NEATEIBHOCTH JIIOAEH, LENOCTHOCTh U €IMHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJeNei:
TOUCYHBIN ANEKTPUUECKHUI 3apsijl, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, A/lepHas
MOJIeNIb aTOMa, HYKJIOHHAas MOJIeNlb aTOMHOIO Siipa MpH peuieHUuH (PU3NYECKUX
3a1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE ACHCTBHS TOKA, B3aMMOJICHCTBUE
MarHuTOB, OJEKTPOMATHUTHAs WMHAYKIMS, JACHCTBME MArHUTHOrO TIONS HAa
IPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHUTHbIE KOJEOAHUS U
BOJIHBI, NPSAMOJUHEHHOE PpacIpOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTeppepeHuus, audpakuus U MOOIIpU3alMs  CBETa, JUCIEPCUs  CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaAMOaKTUBHOCTb;

ONMCHIBATh W3YYECHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pA3JIMYHBIX  CpeA) H
AJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), HCIOJB3YSA (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHAYKIOUS MAarHUTHOro Imousisl, cwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTb
KATYIIK{, 3HEPIUsl 3JEKTPUYECKOr0 M MArHUTHOIO IOJIEH, MEPUOA U 4YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KoJeOaHud, (HOKYCHOE pacCTOsHHE U
ONTUYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBICT HCIOJNB3YyEeMbIX BEIMYMH, UX OOO3HAYEHWs M EIWHUIBI, YyKa3bIBaTh
(GopMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3MUECKYIO BETUUHUHY C IPYTUMHU BEINIMHAMU;

ONMCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHHMS M IPOLIECCHI, HCIOJIb3YS
(u3HuecKkre BEIWYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPrus CBA3U



aTOMHBIX SIEP, TPU OINMCAHWW TPABUIBLHO TPAKTOBATh (DU3UUECKUN CMBICI
HCITOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHWS W CIAWHHMIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JIAHHYI0 (U3WUYECKYI0 BEIWYMHY C JAPYTHMH BEJITUYHMHAMH,
BBIYHCIISATH 3HAYCHHUE (PU3NUCCKON BETMIMHBL

aHAM3UPOBATh (PU3MUYECKHUE TMPOIECCH M SBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBl W MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENLHOTO U MAaPaIEIbHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOoH Jkoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHIYKITUHU, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPAHCHHS CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeWHa ans gororddexra,
3aKOH COXPAaHEHHWs JHEPrUH, 3aKOH COXPAHEHHUS HMITyJbCa, 3aKOH COXpaHEHUS
AIIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MacCOBOIO 4Hcia, moctynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTU4YeCKOE BBIpAKEHUE U YCIOBUS (TpaHHIIBI, 00IacTH)
IPUMCHUMOCTH;

OTpeeIISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO ITOJISI TPOBOHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBIMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOIIECCOB C HCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX M3MEPEHHI: MpU STOM
dbopmynupoBaTh MpoodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO AKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY U3 MPEIOAKEHHOTO 000PY10BaHMUs, IPOBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE MU3MEPEHUS] (PU3MUECKUX BEIUYMH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
M3MEpPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yIbTAThI
MOJIYYCHHONW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] ¥ TPadUKOB,
JIeNaTh BBIBOIBI 10 Pe3yIbTaTaM UCCIICIOBAHMUS,;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPH MPOBEACHUHM WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M TPOEKTHOU
JESTENHPHOCTH C WCIIOIh30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB M 1abOOPaTOPHOTO
000pyT0BaHMS;

pemaTth pacy€THblE 3aJaydl C SBHO 33aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEIb, BBACIATh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEoOXomuMbIe TIJIsi €€ PEeIIeHUs, TMPOBOJNTH PAcUEThl U OICHWBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HUECKON BEITMINHBI,



pelaTh KaYeCTBEHHBIE 3a/1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nvecKue sIBICHUs;

MCII0JIb30BaTh ITPU PEILICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEACTABICHUA
y4eOHOM M HAY4YHO-TIOMYJSIPHOM HMHQOpPMalUM, TMOJYYEHHOH U3 pa3InYHbIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYyYaeMy10 HHPOPMAIIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MOPUOOPOB MU TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE TMPOIECCOB OKPYXAIOLIEr0 MHUpPA, B PAa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
YCTPOIMCTBAMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH CpelIe;

pabotaTh B TpyNIie C BBINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 o 2 1
FISHICA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > ! https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 Aluraica ! ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHBL COXPAHCHIA B MEXAtiuie https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1 2
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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



https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bub6mmoreka [{OK
4.1 3 10
HICKIpOCTaTHa https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKHe U JIEKTPOMarHuTHHIE 9 1 bubmuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKue U JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI cieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHl KBAHTOBOU ONITUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHO®C SIPO https.//m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3/I§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(L:/I;f41097c
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
N Tema ypoka Konrtpoasubie | IlpakTuueckue Aara wHppoBLIe
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI pecypest
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;BI HO?I,)H.:HI/I;[ 1 bubnmorexa LOK
https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u MecTo pusuku B

5 (hopMUpPOBaHUHN COBPEMEHHOM 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ACSATEIbHOCTH JIIOICH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOPEHHUE
PaBHOMEpHOE NpAMOJIMHENHOE

4 newkeHue.JJabopartopnas padora Nel 1 1 bubnuoreka [JOK
«3yueHnue nBUXKEHUS Tela, https://m.edsoo.ru/ff0c3620
BponieHHOro ropu30HTaIBHO»

5 PaBHOYCKOpEHHOE IPAMOIMHEWHOE 1 bubnnoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE MageHue. Y CKopeHue 1 bubnunoreka [JOK
cBOOOIHOTO MaicHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuHeliHOE 1BUXKEHHE. 1 1 bubnuoreka [IOK

JIBr>keHre MaTepuaibHOM TOUKH 10

https://m.edsoo.ru/ff0c3ada



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

okpyxHoctu.JlabopaTopHas pabora
Ne2 « MI3yueHueH nBukeHUE Tema 1o
OKPYXHOCTHY

[IpuHIHAIT OTHOCUTENBHOCTH

bubmmoreka [{OK

8 r Y
e HeprIaHBHHe CHCTEMBT https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuina. [Tpunnun
9 CYIEpIIO3HINU cil. Bropou 3akoH bubmorexa HOK
yrep ) p 3 https://m.edsoo.ru/ff0c3be8
HeroToHa y1s1 MaTepruabHON TOYKH
10 Tperun 3akoH HeroToHa 1151 bu6moreka [IOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMHpHOTO TAroTeHus. Cria
11 TshxectH. [lepBast kocMuyueckast bubmorexa OK
- P https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 KonTtponbras padoTta Ne 1 «3akoHbI
Hprorona»
Cuna octu. 3akoH ['yka. Bec
13 Tena Jﬁg)gr aTopHas a60T}':1 No 3 « bubmorexa HOK
' PATOPHAL P B https://m.edsoo.ru/ff0c3e18
N3mepenue )KeCTKOCTH MPY>KUHBDY
Cuna tpenus. KoadpumuenT rpenust.
Cuia cOnpoTUBIICHHS IPU JBHKEHUN
bubnuoreka [JOK
14 TeJa B JKUAKOCTH WA
https://m.edsoo.ru/ff0c3f76
ra3e.JJaboparopHnas padora Ned
«M3mepenune kodrhduiueHTa TpeHU
[TocTynarensHoOe U BpamaTenbHOE
15 JBUKEHHE a0COITIOTHO TBEPIOTO bubnunoreka [JOK

Tena. MomeHT cwibl. [limeuo cuiisl.
VYcnoBus paBHOBECUS TBEPAOIO Tesa

https://m.edsoo.ru/ff0c41a6



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 maTepualbHOM TOYKH,

16 CHUCTEMBbI MaTEPHAIbHBIX TOYECK. bubnmoreka [JOK
Nmnynbc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE IBUIKEHUE
PaGoTta 1 MOIITHOCTH CHITHIL.

17 Kunernueckas sneprus bubnuorexa [JOK
MaTepuaabHO Touku. Teopema 06 https://m.edsoo.ru/ff0c4502
W3MCHCHUH KHHETUICCKOW SHEPTUU
[TorenumanpHas 3HEPTHUS.

IToTeHnmanbpHas SHEPTUS 0
18 neopmu OBaHHOI/frl: P}IIII;IEIyF bubamorera LOK
PMHUP Py ' https://m.edsoo.ru/ff0c461a
[TorenumansHas 3HEPTUS TENa
BOJTM3H MOBEPXHOCTH 3EMITH
bu6mmoreka [IOK
18 Pemenue 3amau
A https://m.edsoo.ru/ff0c478c
JlabopaTtopnas pabota No5
19 «/3ydyeHne 3aKOHa COXpaHEHUS
MEXaHUYECKOW SHEPTUii»
Kontponbnas padota Ne2 mo teme
20 «Kunemartuka. [luHamuka. 3aKOHbI bubmorexa HOK
' ' https://m.edsoo.ru/ffOc4b74
COXpaHEHUsS B MEXaHUKE)
OCHOBHBIE TIOJIOKCHUS
. bubnuoreka [JOK
21 MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.
https://m.edsoo.ru/ffOc4dc2
Bbpoynosckoe nmwxkenue. qubdys3us
XapakTep JBUKCHHS U
29 B3aMMO/ICHCTBHUS YaCTHI] BEIIECTBA.

Mogenu CTPOCHUS I'a30B, JKUJIKOCTEN

U TBEPABIX TEN



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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Macca monekyn. Konuuecto

23 BemiectBa. [locrosinnas ABoraapo
TermmoBoe paBHOBecue. Temneparypa

24 u e€ m3mepenue. lllkana remneparyp
Henscus

o5 Wneanpusii raz 8 MKT. OcHoBHOE bubmmoreka [IOK
ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasI TeMIiepaTypa Kak Mmepa

26 CpeaHEeN KUHETHYECKON dHEPrUuun bubnuoreka [JOK
JBUKECHUSI MOJIEKYII. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIe 3aKOHBI
JlabopaTtopnast pabota Neb

28 «IKCIIepUMEHTaIbHAS TIPOBEPKA
3akoHa [ eit-JIroccakan»

29 N3omporiecchl B UI€aibHOM ra3e u ux bu6mmoreka [IOK
rpaguvecKkoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buytpenusis sHeprus
TEPMOIUHAMUYECKOU CUCTEMBI U

30 crioco0nl e¢ m3menenus. KomuuectBo bubnuoreka [JOK
TEIUIOTHI U pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOTO UEAIbHOTO
raza

bubnuoreka [JOK
31 Brymt Tetonepezay https://m.edsoo.ru/ff0c5c36
39 VY enpHast TEMI0EMKOCTh BEIIECTBA. bubmuoreka [JOK

KoanuecTBo TennoTsl npu

https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
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Terutonepenave. AnnadaTHbIi
nporiecc

33 [IepBblii 3aKOH TEPMOJMHAMUKH U bubnuorexa [JOK
€ro NPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOGpatumocTs nporeccoB B
34 npupojie. Bropoii 3akon bubmorexa HOK
PHPOAE. https://m.edsoo.ru/ff0c6230
TEPMOTMHAMUKHU
35 [Tpunnun nevicteus u KII/ TermoBoi bubmmoreka [IOK
MAIIMHBI https://m.edsoo.ru/ff0c600a
36 Lmkn KapHo
37 DKOJIOTHYECKHE MPOOIEMbI
TETUIOIHEPTETHKHI
38 O6o0matomuii ypok «MostekysipHast bubmuorexa [JOK
¢usuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponbnas padoTta Ne 3 o teme
39 «Monekymnspras ¢puszrka. OCHOBBI bubmorexa IOK
Yp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AGCOI0THAS M OTHOCUTEIbHAS
41 BJI&YKHOCTh BO31lyXa. HackllmeHHbBIH bubmorexa HOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u
amop(dHbIe Tena. AHU30TPOIHS
be P bubmuoreka [JOK
42 CBOMCTB KpHcTaLIOB. JKunkue

KpHuCTaJlJIbl. COBpeMeHHHC
MaTepuaibl

https://m.edsoo.ru/ff0c65f0
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[laBnenue U KpUCTATUIU3ALMSL.

43 VY aenpHasg TEIIoTa [IaBICHUS buGnuorexa [IOK
A ) https://m.edsoo.ru/ff0c6708
CyOmumarus
bubmmoreka [{OK
44 YpaBHEHME TEILIOBOro OajaHca
p https://m.edsoo.ru/ff0c6820
DiexTpusanud Tejl. DIEKTPUIECKUNA
45 3aps p)lBaILH a DIIEKT I/I‘II;CKI/IX brbmmorexa [OK
PAL. o p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKH U
46 H(I))n OBOJHUKHU 3aK(I:H COXpaHeHus bubnmorexa LOK
yap ’ P https://m.edsoo.ru/ff0c6bcc
EKTPUIECKOTO 3apsijia
B3aumonencTue 3aps10B. 3aK0H
47 Kymnona. ToueuHBIW DIEKTPUUECKUA bubmorexa LOK
Y ’ P https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsk€HHOCTh 3JIEKTPUYECKOTO
48 noJia. [IpuHIun cynepno3uiuu bubnuoreka [IOK
AIEKTpUYECKUX nojien. JInnuu https://m.edsoo.ru/ff0c6df2
HaNPSKEHHOCTH
PaboTa cui 31eKTpoCTaTHIeCcKOro
49 noJs. [lorenmuman. Passocts Eubmrorexa HOK
' . https://m.edsoo.ru/ff0c6f00
IOTEHI[MATIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
POBO A P bubmuoreka [JOK
50 ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JluanekTpuueckasi IpOHHUIIAEMOCTh
N bu6 OK
51 OnexrpoeéMkocTs. Konnencatop nomrorexa [

https://m.edsoo.ru/ff0c7126
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52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOpa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota Ne 7
"N3mepenue 31eKTpoEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOTr0 IpHHTEpa.
DneKTpocTaTU4ecKas 3aluTa.
3a3eMIiIeHHE AIEKTPOIPUOOpPOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHus. [IoCTOSTHHBIN TOK.
Cuna toka. Hanpspkenue.
Conpotusnenue. 3akon Oma Jyist
y4acTKa LEenu

56

[TocnenoBarensHOE, apauIeIbHOE,
CMEIIIaHHOE COEAUHEHUE
MpOBOIHUKOB. JIabopaTtopHas paboTa
No8 «3yuenue cmenaHHoro
COEJIMHEHUS PE3UCTOPOB»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

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

58

3akon OMa 715 IOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikaHue. JlabopaTopHas paborta
Ne9 «M3mepenne D/1C ncrounmnka
TOKa U €r0 BHYTPEHHET 0
COTIPOTHUBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0
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DneKTpOHHas IPOBOJAUMOCTb
TBEPABIX METAJJIOB. 3aBUCUMOCTD

59 COINPOTUBIICHUSI METAIIJIOB OT
temriepaTypbl. CBEpXIIpPOBOIMMOCTh

60 DNEeKTPUYECKUH TOK B BaKyyMe.
CBOMCTBA AJIEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U

61 MpUMecHast MpoBoauMocTh. CBOWCTBA bubnuorexa [JOK
p—~n-nepexona. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DIEKTPUYECKUH TOK B PACTBOpax U

62 pacIiaBax 3J€KTPOJIMTOB. bubnuoreka [IOK
DIIEKTPOJUTUYECKAS JUCCOIUALIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUU TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U bubmuorexa [JOK
HECAMOCTOSITENIbHBIUA Pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpuyeckue npuOopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnuoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O600maromui ypok bubnuoreka [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padota Ned o teme

66 «Qnekrpocratuka. [1ocTOAHHBIM bubnuoreka [IOK

3NEKTpUUeCcKuid TOK. Toku B
Pa3IMYHBIX Cpenax»

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

bubmuoreka [JOK

67 Pesepitbiii ypor. L https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O0oOmIarommii 1 bubmoreka [IOK
ypox 1o remaMm 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KVIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
N Tema ypoka Konrpoabubie | IlpakTHueckue Aara wHppoBLIe
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest

[TocTostHHBIC MarHUTHI U KX

1 B3auMo/jieiicTBe. MarautHoe 1oJie. 1 bubmmoreka [IOK
BexTop MarHUTHOM MHAYKIIMH. https://m.edso0.ru/ff0c9778
JIvHUY MarHUTHOW WHAYKLIIHH
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelictBre MpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopnast pabota Nelx

3 «3ydeHre MarHuTHOTO TIOJIS 1 1 bubmorexa IOK

https://m.edsoo.ru/ff0c98fe

KaTYIIKA C TOKOM»
JleiicTBe MarHMTHOTO IOJIS Ha

4 MPOBOJIHUK ¢ TOKOM. Cuita Amriepa. 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff0c9acO
JleiicTBe MarHuTHOTO IOJIS Ha

5 JBIDKYLLYIOCS 3aPSKCHHYIO 1 bubnuoreka [IOK
yactuny. Cuna Jlopenma. Pa6ora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHia
DNEeKTpOMarHuTHask MHIYKIIHS.
[ToTok BekTOpa MarHUTHOM

6 uHaykuuu. DJ1C uHayKInu. 3akoH 1

3JIEKTPOMArHUTHOM UHIYKIIUU
Dapanes



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

JlaboparopHas pabota Ne2
«HccnenoBanue sBICHUS
SHCKTpOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTS. SIBIEHUE
camounaykiuu. J/C
CaMOMHJIyKIIMH. DHEPrus
MAarHUTHOTO TIOJISI KATYIIKH C TOKOM.
DNeKTpOMarHuTHOE ToJIe

bub6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMAarHMTHI,
3JIEKTPOJIBUTATEINb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHIL,
MHIYKIIMOHHAs I1eYb

10

O6o0maromuii ypok «MarautHoe
noJie. DJIEKTPOMarHuTHast

WHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnas padorta Nel 1o teme
«MarsuTtHoe nozJie.
DNeKTPOMarHUTHAS UHIYKLIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue suepruu

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

13

JIaGoparopHas paboTa
Ne3«HcecnenoBaHue 3aBUCUMOCTH
Mepro/ia MallbIX KoJieOaHuil rpy3a Ha



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

HUTH OT JUIMHBI HUTH U MaCChI
rpy3a»

14

KonebarenbHBIH KOHTYD.
CB00OOAHBIC AIEKTPOMATHUTHBIE
KoJIe0aHUS B UICATBHOM
KOJICOATEIbHOM KOHTYpE. AHAIOTHs
MEX/y MEXaHHYSCKHMU U
ANIEKTPOMArHUTHBIMU KOJICOaHUSAMHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcoHa. 3aKoH
COXpaHCHUA DHEPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxaronmx
KoJeOaHusx. BelHyKIeHHbIE
MeXaHUYECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbBIE
AIIEKTPOMArHUTHBIC KOJICOaHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMeHHBIN TOK.

CunycongajibHbIM TIEPEMEHHBIN TOK.

MOoITHOCTh MIEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JICUCTBYIOIIIEE
3HAYECHHE CHJIBI TOKA M HAMPSDKECHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u noTpedieHue
ANEKTPUUECKOIN S3HEPTUn

19

YCTpOHCTBO U TPAKTHYECKOE
MIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, TEHEPATOPA MEPEMEHHOTO
TOKa, TUHUH BIIEKTpoIepeaay

bu6mmoreka [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

DKOJIOTUYECKHUE PUCKU IIPU
IIPOU3BOICTBE IEKTPOIHEPIUH.

20 Kynbrypa ncnonb3oBanust
3JIEKTPOSHEPIUHU B IOBCEIHEBHOU
KU3HH
MexaHnu4eckue BOJHBI, YCIIOBHS
acripoctpanenus. [lepuon.
21 IélcoppoCTI)ppacnpoCTpaI:IeHI/Is[ " brbmmorexa [OK
https://m.edsoo.ru/ffOcca54
JUITMHA BOJIHBL. [lonepeunsie u
MPOI0IBHBIE BOJIHBI
29 3ByK. CkopocTh 3ByKa. [ poMKOCTH bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJHBI, UX
23 CBOWCTBA 1 cKopocTh. [1Ikana bubmorexa TOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMOBI paguOCBI3U U
24 TeneBusieHus. Pa3Butue cpeacts
cBs3u. Pagmonoxanus
o5 KonTtponsHas padorta Ne2 bubnunoreka [JOK
«KosiebaHus 1 BOJHBI https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
26 CBETa B OJJTHOPOJHOMU cpee. bubnunoreka [JOK
ToueuHsblil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
bu6mmoreka [JOK
27 oTpaxkeHusd cseta. [loctpoenue

I/1306pa)KeHI/II/IVB IIJIOCKOM 3€pKajic

https://m.edsoo.ru/ff0cd4e0



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

28

[Ipenomiienue ceera. [lonHoe
BHYTPEHHEE OTpa’KEHUE.
[IpenenbHBIA yros noJIHOTO
BHYTPEHHETO OTPAKECHUSI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd7f6

29

Jlaboparopuas pabota No4
«M3Mepenune nokasaresst
MIPENIOMIICHUS CTEKIIAa»

bub6mmoreka [{OK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoenue n3odpaxeHuit
B JiH3€. POpMyIIa TOHKOM JIMH3BI.
YBenuueHue JuH3bI

bubmmoreka [{OK
https://m.edsoo.ru/ffOcddle

31

JlabopaTtopnas pabora Ne5
«HcciaenoBanue CBOMCTB
M300pakKeHUH B JTMH3AX)

32

Hucnepcus cBeta. CoHBIN COCTaB
oenoro cBera. lIert. Jlaboparopras
pabota Ne6 «Habmronenune
JMCTIEPCUU CBETa»

33

Hurepdepennus cpeta. Judpakmus
ceta. JludpaknuonHas pemerka

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

34

HOHepeqHOCTb CBCTOBBIX BOJIH.
HOJ'IS[pI/BaI_[I/If[ CB€Ta

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

JlaboparopHas pabota Ne7
«VI3MepeHune IIMHBI CBETOBOM
BOJIHBI»

36

['panuLibl TPUMEHUMOCTH
KJIACCUYECKOHN MEXaHUKH.
[Toctynatel cnenuasIbHOU TEOPUU
OTHOCHUTEIIBHOCTH

bu6mmoreka [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

OTHOCHUTEIBHOCTD

37 OJIHOBPEMEHHOCTHU. 3aMe/JICHUE Bubmmorexa LIOK
AHOED ] 8 https://m.edsoo.ru/ff0cfa42
BPEMEHU M COKPAICHUE JITTHHBI
DHeprus U UMIYJbC
38 peNATUBUCTCKOU YacTUlbl. CBS3b bubnuorexa [JOK
MAacCChI C SHEPTHUEU U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
Kontponsnas padora Ne3 «OnTtuka.
39 OCHOBEI CIIEIUAIBHON TEOPUH bubnmorexa LOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTH
40 ®otonsl. ®opmyna I[Tnanka. bubnuoreka [IOK
DHeprus U UMIyibc GpoToHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE 56 [IOK
HOJIMOTEeKA
41 oto3dekra. OnbiTer A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorpdekra. YpaBHeHnE
42 BI/I‘HHJTeI(f“Ha J'i)l(b(bOTOB(b(geKTa Bubmmorexa [IOK
. ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
JaBaenne cpera. OnbiTel I1. H.
43 JleOeneBa. XMMHUYECKOE JIEUCTBUE Eubmorexa HOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
Texuuueckue ycTpoHcTBa U
MPaKTUYECKOE MMPUMCHCHHE:
44
(dhoToseMeHT, (HOTOIaTIHK,
collHe4Hast OaTapesi, CBETOIUOT
45 Pemenue 3aga4 no reme «3JI€MEHTHI bubmuoreka [JOK

KBAHTOBOM OIITHUKHU

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

Mogens atoma Tomcona. OnbITE

46 Pesepdopna o paccesiauro o- Bubmmorexa LIOK
https://m.edsoo.ru/ff0d091a
yactull. [Inanerapuast Mmoaenb atoma
bubmmoreka [{OK

41 Hoctynarer bopa https://m.edsoo.ru/ffOdOafa
Nznyuenue u noromenrne (OTOHOB

48 IIpY IIEPEXOJE aTOMA C OJTHOTO bubnnorexa [JOK
YPOBHSI SJHEPTUH HA APYroil. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
Bonnosrle cBoHcTBa YacTHIl. BoTHEBI

49 ne bpouis. KopnyckyisipHo- bubmuorexa [JOK
BOJIHOBOM nyayin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTy4YCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnbiter Pe3epdopaa mo bubnuoreka [IOK
ONPEIEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOaKTUBHOTO U3TYYCHHUS
CeowucTBa anbda-, 6era-, raMmma-

51 u3nydeHus. Biusaue
PaZMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl
OTKpBITHE TPOTOHA U HEUTPOHA.

59 N3otomnbl. Anbda-pacma. bubnunoreka [JOK
DNEKTPOHHBIN U MMO3UTPOHHBIW OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-uznydyenue
DHeprus CBA3U HyKJIIOHOB B Hf[pe. BuGmiorexa IOK

53 SAnepuble peakuuu. SAnepHbIA

peaktop. [IpoGrieMsl, MepCeKTHBHI,

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

9KOJIOTHYECKHE ACIIEKTHI SIACPHOU
SHEPIreTUKHU

54

DneMeHTapHble YacTullbl. OTKPBITHE
Mo3uTpoHa. MeTo 1l HAOIIOICHUS U
PErucTpanyu 3J€MEHTapHbIX
yactul. Kpyrmislii cron
«DyHaMeHTaIbHbIE
B3aMMOJACUCTBUS. EAMHCTBO
(bM3UYECKOU KapTUHBI MUPA»

bub6mmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Be3nnoro neda. Co3sesaus,
ApKUE 3BE3/bl, INIAHETHI, UX
BuAMMOe aBIbkeHMe. CollHeUHas
cucremMa

56

Counnie. CotHeuHasT aKTUBHOCTD.
Hctounuk sueprun CoJiHIIa U 3BE3]T

57

3BE3b1, UX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IbI IIaBHOW
MOCJIEI0BATENbHOCTU. BHyTpeHHEee
cTpoeHue 38€3/1. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBosrory CoJIHIA U 3BE3NT

58

Mineunbin [Iyre — Hama
TI'anaxtuka. IlonoxeHnue u JABMKESHUE
Coinnna B I'amaktuke. ['anakTuky.
YepHbie ABIPHI B SIpax ralakTHK

59

Bcenennas. PasOeranue rajakTHK.
Teopus bosbioro B3peiBa.
PenukroBoe uznyuenue.
MeraranakTuka



https://m.edsoo.ru/ff0d0e38

60

Heperennsie mpo6aembl
aCTPOHOMHH

61

Kontponsnas pabota Ne4
«DJIeMEHThl aCTPOHOMUHU U
acTpO(U3HKI»

62

O6o6maromuii ypok. Ponb Gusuxu
Y aCTPOHOMMHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMATbHOM 1
ATUYECKOM chepax IesTeTbHOCTH
YeJIoBeKa

63

O6o06matomuii ypok. Poss 1 mecto
(U3HUKHN ¥ aCTPOHOMHH B
COBPEMEHHOMN HAYYHOUN KapTUHE
MHUpa

64

O6o06matromuii ypok. Poib
(bu3uvecKoit Teopuu B
(hopMUpOBaHHM TIPEACTABICHUN O
(bu3nveckoit KapTHHE MUpa

65

O6o06maromuii ypok. Mecto
(U3NYECKON KapTUHBI MHpPA B
o0IIeM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUN O IPUPOJIC

66

PesepBHbIil ypok. MaruutHoe noJie.
DNEeKTpOMarHuTHask UHIYKIUS

67

PesepBHbIil ypok. Ontuka. OCHOBBI
CHelUaJIbHON TEOpUHU
OTHOCHUTEIbHOCTH




Pesepnbiii ypok. KBantoBas husuka.

bubmuoreka [JOK

68 DneMeHTBl aCTPOHOMHUU U 1
https://m.edsoo.ru/ff0d1784
acTpopu3uKu
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

e ®usnka, 10 knacc/ Msakuwes I.11., byxosues b.B., Cotckuii H.H. noa peaakunein NapdeHTtbesoit H.A.,
AKUMOHepHoe obuecTBo «M3aaTenbcTBo «lpocBelleHne»
e ®usuka, 11 knacc/ Mskmwes /1., Byxosues b.5., Yapyrnd B.M. nog pegakuuei NMapdeHTbesol H.A.,

AKumoHepHoe obuecTBo «M3aaTenbeTBo «pocBelleHne»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

A.MN.PbimkeBny 10-11 3agayHuK

B.A. BypoB 1 ap. Yactb 1.2 MexaHuKa.Tennota. [Nocobue gns yuntena."MpocseweHne", 1967r

®ur3mka KoHTposbHble paboTtbl B HoBom dopmate 11 kn. U.B. Nogosa." UHTenekT-LUeHTp" Mocksa, 2011
NHTerpupoBaHHble ypoKku ¢usmku. 7-11 knaccol .U.B. fopnosa " Bako", Mocksa 2009

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

Mporpammbl 06weobpasoBaTebHbIX yupexaeHui. dusmka 10-11 .AsT.M.tol. CaeHKo

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

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

http:// class-fizika.ru/

http:// www.fizika.ru/



