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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢u3nke 06a30BOr0 ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOKEHMH W TpeOOBaHWN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBatenbHON nporpammsl, npeacraBieHHbx B PI'OC COO, a takxke ¢ yuéToM paboueit
MpOrpaMMbl BOCIIMTAaHUS M KOHIEMIMU IMpernojaBaHus y4yeOHoro mnpenmera «®Pusnka» B
oOpa3oBaTeNbHBIX  OpraHuzanmsax Poccuiickoit  @Denepanuy, peaqu3ylOIUX OCHOBHBIC
o0pa3oBaTesibHbIE TPOTrPAMMBI.

ConepkaHnue mnporpamMmbl 1Mo (U3MKE HANpaBlIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOM kapTuHbl Mupa oOyuatomuxcs 10—11 kmaccoB npu oOyueHuu ux usmke Ha 6a30BOM
YpOBHE Ha OCHOBE CHUCTEMHO-JIETeIbHOCTHOTO Noaxoaa. IIporpamMma no ¢usnke cooTBETCTBYET
tpeboBanusiM OI'OC COO K 1IaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pesyabTataM OOY4YeHHMs, a TaKKe YUYUTHIBACT HEOOXOAMMOCTb peau3allMd MEXIPEeIMETHbBIX
CBA3eM (PM3UMKMU C EeCTEeCTBEHHO-HayYHbIMH y4eOHBIMU IpenMeTraMu. B Hell ompexpensitorcs
OCHOBHBIC LIEJIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro oO0Iero odpa3oBaHus, MJIaHUPYyEMble
pe3ysbTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeAMETHble, MpeIMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no pusmke BKIIOYAET:

® [UIaHMpYEMBIE pe3yJIbTaThl OCBOSHHS Kypca (PU3MKHU Ha 6a30BOM YPOBHE, B TOM YHCIIE

IpeIMETHBIE Pe3yJIbTaThl MO rojlaM 00yUeHUs;

® cozaepxaHue yueOHoro npeamera «@u3nka» 1o rogaM o0yUYeHHUs.

du3nka KaK HayKa 0 HanOoJiee 00IMMX 3aKOHAX MPUPOJIBI, BEICTYTAsi B KA4eCTBE y4eOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMH 00 OKpY)KalolleM MHpe.
[konpHBIH Kypc (U3MKH — CHCTEMOOOPA3yIOLIUN JJisi E€CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOJIBKY (PH3MUECKUE 3aKOHBI JIeXKAT B OCHOBE MPOLIECCOB U SABICHUN, H3y4aeMbIX
Xumuen, ouonorue, ¢usmdeckoit reorpadueir u actpoHomueit. Mcnonp3oBaHue W aKTHBHOE
npUMEHeHHe (U3MYeCKMX 3HAHUM OmpenesseT XapakTep M Ppa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTHI B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, TIOJYYEHHS HOBBIX
MaTepHaloB C 33JJaHHBIMU CBOMCTBaMU U Apyrux. Mzydenue pU3MKu BHOCUT OCHOBHOM BKJIAJ B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa 00ydaromuxcs, B GOpMUpPOBaHUE YMEHUIN
NPUMEHSTh HAyYHBIH METOJI TO3HAHUS MPH BHITIOJIHEHUN UMHU Y4eOHBIX UCCIIEIOBAHUI.

B ocHOBYy Kkypca ¢huzuku a5 ypoBHS CpeHero o0iero oopa3oBaHusI TTOJIOKEH Pl UIICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU ¢ HEM KypC SIBISIETCS JIOTHUECKHU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3/esioB (PU3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBHM ¢ HEel MaTepuall Kypca (GU3UKH 00bEeAMHEH BOKPYT
¢uznueckux Teopuil. Benymum B Kkypce sBisercs (OpMHUpPOBAHME IMPEACTaBICHUM O
CTPYKTYPHBIX YPOBHSX MaT€pHH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuszanus npenosiaraeT UCIOIb30BaHUE TYMaHUTAPHOTO
noTeHIManza GU3NIEeCKoil HayKH, OCMBICIIEHUE CBS3M Pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKkKe ¢ MUPOBO33PEHUYECKIUMH, HPABCTBEHHBIMU U KOJIOTHYECKUMU MpobdIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npemnonaraeT 3HaKOMCTBO C ITMPOKHM
KPYTrOM TEXHHUUYECKHX M TEXHOJOTUYECKUX MPHUJIOKEHNH N3yUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes skonocuzayuu peanusyerTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB COJEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Mpo0IeM pallioHaIbHOTO MPUPOIOTIOIb30BAHUS U
AKOJIOTMYECKOI 0€30MacHOCTH.

CTepKHEBBIMH dJIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeIHEero oOIero oOpa3oBaHUs
ABIIAIOTCA (U3NYecKue Teopuu ((popMUpOBaHUE MPEACTaBICHUM O CTPYKType MOCTPOEHUs
¢usuueckoil Teopuu, ponu (yHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX



NPEICTaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, JJISI ONMUCAHUSA €CTECTBEHHO-
HAYYHBIX SIBJICHUH U IPOLECCOB).
CucTeMHO-IesITeIbHOCTHBIM MOJX0/1 B Kypce (PU3UKH peau3yercs Mpekie BCero 3a Cuét
OpraHu3aly YKCIEPUMEHTATbHON JesATeNbHOCTH oOyuatomuxcs. Jias 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMbl (DPOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
mabopaTOpHBIX pabOT, KOTOpPhIE B MporpamMme Mo (u3nke OOBEAMHEHBI B OONIMN CIHCOK
YUEHHUYECKUX MPAaKTUUYEeCKUX padoT. BelaeneHue B yka3aHHOM IepeyHe J1abopaTopHBIX pador,
MIPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBIISIETCS YYacCTHHKaMH 00pa3oBaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBaHUSA U OCHAlLeHUs KabuHeTa ¢usuku. IIpu sTom
oOecrieunBaeTcsl OBJIaJIeHHE OOYy4YalOIIUMUCS YMEHHUSMH IPOBOAUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHHS 3aBUCHUMOCTEH (U3MUECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEpKE
MPEIOKEHHBIX TUIIOTES.
Bosnbiioe BHUMaHuE yensieTcs peleHUI0 pacuéTHBIX W KauecTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacy€THBIX 3a]1a4 IPUOPUTETOM SIBIISIOTCS 33/a4U C SIBHO 3aJaHHON (PU3UYECKON MOJEINbIO,
MO3BOJIAIOINE MPUMEHITh W3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOrO paszaeina
Kypca, TaK U UHTErpupys 3HaAHUS U3 pa3HbIX pa3zaenoB. i KaueCTBEHHBIX 33/1a4 MPUOPUTETOM
ABJISIOTCS 3aJaHusd Ha OOBSCHEHHE IMPOTeKaHWs (U3NYECKUX SBICHUA M MPOIECCOB B
OKpyXaromie >xu3Hu, TpeOyromue BbIOOpa (PU3MUECKOW MOJENU IS CUTyallMd MpPaKTHKO-
OpPUEHTHPOBAHHOT'O XapaKTepa.
B coorBerctBunm ¢ TtpeboBaHusmu PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
o0ecrieyeHHI0 y4eOHOro Imporecca 0a30BbI ypOBEeHb Kypca ()M3MKM Ha YpPOBHE CpPEIHETrO
o0uiero o0pa3oBaHUs JOJKEH M3y4yaThCsl B YCIOBHUSX HPEIMETHOro KaOWHeTa (U3MKU WU B
YCIOBHUSX MHTETPHUPOBAHHOTO KaOMHETA MPEeIMETOB €CTECTBEHHO-HAyuyHOro IUKiIa. B kaOuHere
(bu3KKY T0JKHO OBITH HEOOXO0MMOE 1ab0opaTopHOE 000PYIOBAHKE [Tl BHIIOJHEHUS YKa3aHHBIX
B TIporpamMme 1o (HU3UKE YUYEHHUUYECKUX NPAKTUUYECKUX pPabOT M JIEMOHCTPALMOHHOE
obopynoBaHue.
JleMoHCcTpanmoHHoe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ecrevynBaeT MOCTAHOBKY NEPEYUCIEHHBIX B MpOrpaMMe Io
¢u3uKe KIIOUEBBIX JEMOHCTPALUH JJIsl MCCIEJOBAHUS M3y4yaeMbIX SIBJICHUH M IIPOLIECCOB,
OIMITUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.
JlaGopaTtopHoe 00OpyZOBaHUE JJIS YUYECHHUUYECKHX IMPAKTHUECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M OOecredrBaeTcsl B pacuéTe OJHOIO KOMIUIEKTa Ha JBYX
oOyuatomuxcs. TemaTudeckue KOMIUIEKTHI JIaOOpaTOpHOro 00OpyNOBaHMSA JOJDKHBI OBITH
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJb30BaHUM aHAJIIOTOBBIX U HHU(POBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX J1AOOPATOPHIA.
OCHOBHBIMU LIEJISIMU U3Yy4€HHUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBIISIFOTCS:
* (QopmHupoBaHHE HHTEpeca W CTpeMJIeHHs OOy4alolMXCs K Hay4YHOMY H3yUYEHHIO
MIPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYyaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

® pa3BUTHE TPEACTABICHUH O HAyYHOM METOJE TMO3HaHUA U (opMupoBaHHE
HCCJIEIOBATENIbCKOI0 OTHOIICHUS K OKPY>KAIOLIUM SIBJICHUSM;

* (GopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHs] OCHOB CTPOCHUS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DPU3UKH;

* (popmupoBaHuE YMEHHI OOBSICHATD SBJICHUS C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUHN U
HAyYHBIX JI0Ka3aTeJbCTB;

* (QopmHpoBaHUE MPEACTABICHUI O PonK (HUBKMKU Ui Pa3BUTHUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHH.

JocTiwkenne 3TuUX Lenei oOecrieuyuBaeTcs pelICHHEM CIEAYIOUMX 3agad B Ipolecce
H3y4deHus Kypca (U3UKUA Ha YPOBHE CPEHETO 00IIEero 00pa3oBaHus:

® npuOOpeTeHHEe CUCTEMbI 3HAHWH 00 OOIUX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,

TEOpUsIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3UKy U IIEMEHTHI aCTPOPHU3UKY;



* (QopMHupOBaHHME YMEHUH NPUMEHATh TEOPETUUYECKUE 3HAHUS Ui OOBICHEHHA
¢buznyecKux SBICHUM B TPUPOJAE U I MNPUHATHS NPAKTUYECKUX PpEUICHUH B
IIOBCEIHEBHOM JKN3HH;

® OCBOEHHE CIOCOOOB peIICHHUsS pAa3IMYHBIX 33Ja4 C SBHO 3aJaHHON (u3mueckon
MOJICNIbIO, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSTENbHOE CcO3JaHue (pusnyeckon
MOJIEJIH, aJIEKBaTHOW YCIIOBHSM 33]1a4H;

® [OHMMaHUE (U3NYECKUX OCHOB M TNPHHIMUIOB JEHCTBHS TEXHUYECKHX YCTPOHCTB M
TEXHOJIOTMYECKHUX MPOLECCOB, UX BIMSAHUS Ha OKPYXKAIOILLYIO CPENLY;

® OBJAJCHHE METOJaMU CaMOCTOSITEIBHOTO IJIAHUPOBAHUS U NMPOBEACHHS (PU3NUECKUX
DKCIIEPUMEHTOB, aHajlM3a W  UHTEpHIpeTanud  HUHQOpMalMH,  ONpeesIeHus
JOCTOBEPHOCTH IIOJIy4EHHOI'O pe3ysbTaTa;

® CO3JaHHE YCIOBUM U1l Pa3BUTHS YMEHUH MPOEKTHO-UCCIIEIOBATEIBCKOM, TBOPUYECKOM
NEATEIbHOCTH.

CBS3b C PABOUYEN ITPOT'PAMMOI BOCIIUTAHUSI IIKOJIBI

Peanuzanus BocnutarenbHoro noreHnuaita ypokos ®U3MKU (ypouHoi nesiTeIbHOCTH,
ayIUTOPHBIX 3aHATHM B pamMKax MaKCHUMaJlbHO JIOMYCTUMOW  ydeOHOW  Harpys3ku)
IIpelyCMaTPUBAET:

- MakCHUMaJbHOE HCIIOJIb30BAaHWE BOCIUTATENBHBIX BO3MOKHOCTEH COJEPKAHHUS YPOKOB
uis (popMUPOBaHUS Yy OOYYAIOLIMXCS POCCHMCKHUX TPAAMIMOHHBIX JTYXOBHO-HPABCTBEHHBIX U
COIIMOKYJIBTYPHBIX ~ LIEHHOCTEH, POCCHHCKOTO HCTOPUYECKOrO0 CO3HAaHUS Ha  OCHOBE
UCTOPUYECKOTrO MPOCBEIIEHHs; MOAOOp COOTBETCTBYIOIEIO COJCpXAaHUS YpPOKOB, 3aJlaHHM,
BCIIOMOTaTeNbHBIX MaTepUasoB, MPOOIEMHBIX CUTYalU AJis 00Cy K IeHU;

- BKJIFOUEHHUE B COJIEPIKAHUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIMTAHUSA, UX
Y4ET B ONPEIEICHUH BOCIIUTATENBHBIX 337]a4 YPOKOB, 3aHATHI;

- BBIOOP METOJIOB, METOAMK, TEXHOJIOTHH, OKa3bIBAIOIIMX BOCIHMTATEILHOE BO3ACHCTBUE
Ha JUYHOCTHh B COOTBETCTBMM C BOCHMUTATENIBHBIM HJI€AJIOM, LIEJIBIO M 3aJadyaMd BOCIUTAHUSA,
LIEJIEBBIMU OPHUEHTHPAMHU PE3yJIbTATOB BOCIHUTAHUSA; PEATU3ALMI0 IPUOPUTETA BOCIIUTAHUSA B
y4eOHOM JeSTENHHOCTH,

- IpUBJICYEHUE BHUMAHUS 00YyYaOLINXCS K IICHHOCTHOMY aCIEKTy M3y4aeMbIX Ha YPOKax
MPEIMETOB, SIBIEHUI U COOBITUH, HHUIMUPOBAHHE OOCYKJIEHHUH, BBICKAa3bIBAHUN CBOETO
MHEHHS, BBIPAOOTKM CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3y4YaeMbIM COOBITHSIM, SBICHHSM,
JULAM;

- TpPUMEHEHUE MHTEPAKTUBHBIX (opM yueOHOM paboOTBl — HMHTEIJICKTYaIbHBIX,
CTUMYJIMPYIOIIMX TIO3HABATEIBHYI0 MOTHBAIMIO, WIPOBBIX METOJIMK, JMCKYCCHH, JAFOIINX
BO3MOXKHOCTh IMPHOOPECTH OIBIT BEAEHUS KOHCTPYKTHBHOTO [Hajiora; IpyMHIoOBOH paboThI,
KOTOpasi y4YMT CTPOMTH OTHOIIEHHS M JEWCTBOBAaTh B KOMAaHJE, CIOCOOCTBYET pPa3BUTHUIO
KPUTHYECKOIO MBIIIICHHUS;

- moOyXxaeHre 00ydJaronuxcsi COoOM0IaTh HOPMBI TIOBEJEHUS, MpaBuUiia OOIICHHS CO
CBEpPCTHUKAMHM M TEJarorndeckKMMU pabOTHUKAMH, COOTBETCTBYIOIIME YKIAAy IIKOJIBI,
YCTaHOBJICHUE M TMOJJIEPKKY TOOpOKENaTeTbHON aTMOC(EDHI;

- OpraHM3alMI0 HAaCTaBHUYECTBA MOTHBHPOBAHHBIX M 3PYAMPOBAHHBIX OOYYAIOLIMXCS
HaJ HEYCIEBAIOIMMU OJHOKJIACCHUKaMH, B TOM YHCJIE€ C OCOOBIMH 00pa3oBaTeIbHBIMU
NOTPEOHOCTSAMH, JAIOIIET0 OOYYaIOUIMMCS COLMAIBHO 3HAYUMBIA OMNBIT COTPYJHUYECTBA H
B3aMMHOM ITOMOIIIH;

- MHULOUUPOBAHME U TMOJJIEPXKKY HCCIEA0BATEIBCKOW MEATEILHOCTH OO0YyYaromuxcs,
IUIAHUPOBAHWE W BBINOJIHEHHE WHAMBUAYAIbHBIX W TPYMIOBBIX MPOEKTOB BOCHHUTATEIHHON
HaIpPaBJIEHHOCTH.

PesynbraThl equHCTBA Y4eOHONW M BOCTIMTATEIBHON JEATEILHOCTH OTPAXXEHBI B pasJesie
paboueii mporpaMMel «JIMYHOCTHBIE pe3ynbTaThl U3ydeHus yueonoro npeamera « PU3NKA» Ha
YPOBHE CpeTHEr0 00IIeT0 00pa30BaHUS.



MECTO YYEBHOI'O IIPE/IMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBuUM ¢ ®enepanbHbIM TOCYAapCTBEHHBIM OOPa30BAaTEIbHBIM CTaHIAPTOM
cpenHero obmero oopa3oBanusi yueOHbI npeamer « PU3uKay BXOAUT B MPEIMETHYIO 00JacTb
«EcTecTBeHHO-HaYUYHBIE MTPEIMETHD) U SIBIISIETCS 00S13aTENIbHBIM JIUIST U3YUYECHHUS.

Cpoxk ocBoenust paboueit nmporpammsl: 10-11 kmaccsl, 2 rona

KonndectBo wacoB B yueOHOM maHe Ha u3ydeHue mpeamera (10-11 kmacc — 33-34
yeOHbIC HEJISNH)

Knacc KomnuectBo yacos B Hemeno | KomnyecTBO 4acoB B rofg
10 xmacc 2 68
11 xnmacc 2 68
Bcero 136




COJAEP)KAHUE OBYYEHUA

10 KJTACC

Pazpnen 1. dusuka u MeTOAbI HAYYHOT0 IO3HAHUS
®usnka — Hayka o npupoje. Hayunele MeToasl MO3HaHUS OKpyxaromero mupa. Pois
HKCIIEPUMEHTA M TEOPHH B MPOIecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MonenvpoBanue (pusnueckux siBieHU U nporeccoB. Hayunsie runoressl. dusnueckue
3aKOHBI ¥ TeOpUH. | paHUIIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBUSL.
Ponp m mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHON HaydHOH KapTUHBI MHpa, B
MIPaKTUYECKOU NEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AHasorossle ¥ HU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIBIOTEPHBIE TATUHUKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBuKeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOro ABmkeHus. Cucrema
otcuéra. Tpaekropus.

[lepememienne, CKOpPOCTh (CpeAHsisl CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepHAIbHON TOYKH, UX MPOEKIIMU HAa OCU CUCTEMBbI KOOpJauHAT. CIIOKEHHE MEepEeMEIICHUN 1
CJI0’KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJUHEHHOE NBIDKEHHE. ['paduKu 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHMUS, IyTH U NEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBoOoaHOE TagieHne. Y CKOpeHHe CBOOOTHOTO TTaICHHS.

KpuBonuneiinoe naBmxeHue. J[[BkeHHe MarepualbHOM TOYKM 1O OKPYKHOCTHU C
MIOCTOSIHHOW IO MOZYJI0 CKOPOCTBIO. YTJIOBas CKOPOCTh, JMHEHHas CKOpocTh. llepumon m
gacTtoTa oOparieHus. LleHTpocTpeMuTeIbHOe yCKOPEHHE.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHUJIOMETp, JABUKECHHUE
CHApSJIOB, LIEIHBIE U PEMEHHBIE NIEPEIAUH.

Jlemoncmpayuu

Mogenp cuctemsl OTCUETA, WILTIOCTPALIUSA KHHEMATHYECKUX XapAKTEPUCTUK JIBUKEHUSL.

[IpeoOpazoBanme NBMKEHHM C UCTIOIB30BAHIEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenune aBuxeHus Tena, OpOIIeHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yCKopeHus CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy npu IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO OMPEAEICHNUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOUIEHWS ~ MEXAYy  OyTAMH, [POWICHHBIMH  TEIOM  3a
MOCJIEIOBATENIbHBIE PAaBHBIE MPOMEKYTKH BPEMEHH TMPU PABHOYCKOPEHHOM JIBUKEHHH C
HavyaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenue nBUKEeHUS mapuKa B BI3KOM )KUIKOCTH.

W3ydenue nBUKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaimn otHocuTenbHOCTH ['anmuites. 1lepBoiii 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
OTCYETA.

Macca tema. Cumna. IlpuHnun cynepmo3unmu cwi. Btopoil 3akoH HberoToHa mis
MarepuanbHOU TOUKU. Tpetnii 3akoH HpIOTOHA 7151 MaTEepHAIIBHBIX TOYEK.

3akoH BceMupHOTo Tsarotenus. Cuna tspkectu. [lepBast kocMudeckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Buabl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJbXeHUs U cwia TpeHus mokos. Koaddumment tpenus. Cuna conmpoTUBIICHHS
P IBM>KEHUH TeJla B )KUJKOCTHU WM rase.

[TocTymarenbHOe U BpamaTelbHOE ABMKEHNE a0COIOTHO TBEPOTO TEa.

MOMEHT cuibl OTHOCHUTENBHO OCH BpauieHud. llnedo cuibl. YcCioBusS paBHOBECHS
TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA M NPAKTHYECKOE IMPUMEHEHHE: NOMIIMIIHUKYN, JIBUKECHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiIeHNE MHEPIUH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIIUX TEl.

Bropoii 3akon HeroTOHa.

N3mepenue cuil.

CrnoxxeHue CHIL

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AeQOpMaIluH.

HeBecomocTs. Bec Tena nmpu yCKOPEHHOM MOIbEME U TTAJICHUH.

CpaBHEHME CUJT TPEHUS TIOKOSI, KAUEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tesia. Buabsl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

Wzydenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUMX B IPYKUHE U PE3UHOBOM
obpasrie, oT ux aedopmarum.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOrO TENA, UMEIOLIETO OCh BPAIICHUS.

Tema 3. 3akonvl coxpaneHusn ¢ MexanHuke

HmMmynbe MaTepualibHOM TOUKH (Tela), CHCTEMbI MaTepUaIbHBIX TOUEK. VIMITyIbC CHIIBI U
W3MEHEHHUE UMITYJIbCA TeJla. 3aKOH COXPAHECHUSI UMITYJIbca. PEaKTUBHOE IBUKEHUE.

Pabora cuiibl. MOIIHOCTH CHUJTBL.

Kunernueckass sHepruss maTepuanbHOM TOYKU. TeopemMa 00 HM3MEHEHMHM KHHETHYECKOU
SHEPIUMu.

[ToTentmmansHas sHeprus. [loTeHnnanpHas SHeprus ynpyro a1eopMHUPOBAHHON TPy KUHBI.
[ToTeHnuanpHas SHEPTUA Tena BOJIM3U TOBEPXHOCTH 3EMITH.

[ToTenmanpHbie W HEMOTECHIHMANbHBIE CWIBL. CBS3b paOOTHl HEMOTEHIIMATBHBIX CHUJ C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPrUu.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckue yCcTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOMNEDP, MPYKUHHBIN
MUACTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexo mOTEHIIMAIBHON SHEPTHH B KWHETUYECKYIO  OOPATHO.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCOMIOTHO HEYNPYyroro yjaapa C TOMOIIBIO JBYX OJIMHAKOBBIX HHTIHBIX
MasTHUKOB.

UccnenoBanue cBsizm pabOTHI CUJIBI C M3MEHEHHEM MEXaHWYECKOW DJHEpPruu Tela Ha
MIPUMEPE PACTSHKEHUSL PE3UHOBOIO JKI'yTa.

Pa3nea 3. MosekyasipHas (pM3MKa ¥ TEPMOAUHAMHUKA
Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUYECKO meopuu
OcHOBHBIE TIOJ0KEHUSI MOJICKYJIIPHO-KMHETHUECKOM TEOPUH U UX ONBITHOE 00OCHOBAHUE.
bpoynoBckoe nBmwxkenue. duddys3usa. Xapaktep HMBWKEHHS € B3aUMOJICHCTBUS YaCTHIL
BemiecTBa. MoJenu CTpOEHHsI Ta30B, >KUIAKOCTEH M TBEPIBIX TeT M OOBSCHEHHE CBOWCTB



BELIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moisiekyn. KosmdecTBo BemiecTsa.
[TocrossuHast ABorajpo.

Tennosoe paBHOBecue. Temreparypa u e€ usmepenue. Illkana remneparyp Lienbcus.

Mopenp naeansHOro rasa. OCHOBHOE YpPaBHEHHME MOJEKYISPHO-KMHETHYECKOW TEOpUH
uealbHOTO Tra3a. AOCONMIOTHas TemIeparypa Kak Mepa CpeHed KHHETUYEeCKOH SHepruu
TEIUIOBOrO JBWKEHHMS dactul Tra3a. lllkama temnepatyp KensBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne Menaeneesa—Knaneiipona. 3akon Jlansrona. M3omponeccsl B UACaIBHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe npeacraBieHHe M30MPOILECCOB: U30TEpMa,
u30xo0pa, n3obapa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBaIOIIME JHCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu  MOJEKYI
OpraHUYEeCKHUX COCIUHECHUM.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mozens OpOyHOBCKOTO JTBHKECHUSI.

Mogens onbiTa llITepHa.

OnbIThl, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.

Mopaenb, HUTFOCTpUPYIOIAs IPUPOY JTAaBICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UAEAJIBHOTO ra3a, U30IpPOLECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopnovie pabomuol

Omnpenenenue Macchl BO3JyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHHil o0bEma
KOMHATBI, IaBJIICHUS U TEMIIEPATYPbI BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMEeTPaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamMuueckass cucrteMa. BHYTpeHHsSs 3HEprus TEPMOJAMHAMHYECKOW CHUCTEMBI U
croco6Obl e€ n3MeHenus. KonnyectBo TerioTel U paboTta. BHyTpeHHss1 sHEprusi 0JHOATOMHOTO
UJeabHOrO ra3a. Busl Teronepesayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IIyYCHHE. Y IebHas
TEIJIOEMKOCTH BellecTBa. KoandyecTBO TEIOTHI P TEIUIonepeaaye.

[Tonsatue o0 ammaGatHOM mponecce. I[lepBblii 3akoH TepMmoauHamukH. llpumeHeHue
MIEPBOT0 3aKOHA TEPMOAMHAMMKH K n3omporeccaM. I padudeckas nHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHaMuKi. HeoOpaTuMOCTh MPpOLeccoB B IPUPOIE.

TeruoBeie MamuHbL. [IpuHIUIIBL IEeHCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBaHus sHEPTUU B
TeroBbIX MamuHax. Koadduuuent nonesnoro neiictust teruioBoi Mammubl. Lukn KapHo u
ero Ko PHUITUEHT TOJIE3HOTO NEUCTBHS. IKOJOTUYECKHUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: [BUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOI XOJOIMIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

H3MeHeHne BHYTpPEHHEW SHEpruu Tena MpU COBEPIIEHUH pabOThI: BBUIET MPOOKH W3
OyTBUIKM TIOJI JIEHCTBMEM CXKaTOro BO3JyXa, HarpeBaHue s>(upa B JATyHHOH TpyOke myTéM
TpeHUsl (BUICOIEMOHCTPAIIHS).

M3MeHeHne BHYTPEHHEHN dHEpruu (TeMIiepaTypsl) Tejla Ipy TEIUIonepeaaye.

OmnbIT 10 aarabaTHOMY PACIIUPEHHUIO BO3TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mozenu mapoBoil TypOMHBI, ABUraTeNsl BHYTPEHHETO CTOPAaHUsl, PEaKTUBHOI'O IBUTATEIs.

Yuenuueckuui sxcnepumenm, nabopamopnovie pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanne U KoHjaeHcanmsa. Mcmapenne wu  kuneHue. AOCOIIOTHAE U
OTHOCHUTEJIbHAs BIaKHOCTh BO31yXa. HachlleHHbIi map. Y enbHas TemioTa napoodpa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYpPbl KMIIEHUS OT JaBJICHMS.



Teépnoe teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOINUS CBOMCTB KPUCTALIOB.
XKunnkue xpucramibl. CoBpeMeHHbIE MaTepuanbl. [lnaBiaeHue m Kpuctaumsanus. Y aenbHas
TerioTa riasieHus. Cyonumarus.

VYpaBHeHuUe TEII0BOro OanaHca.

TexHuyeckue ycTpoWcTBa M IPAKTUYECKOE NPUMEHEHHE: TMTPOMETP M IICUXPOMETP,
KaJIOpUMETpP, TEXHOJOTUU TMOJIyYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM  4YHUCIIE
HAaHOMAaTEpPHAJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoJiCTBa HACBIIIEHHBIX [IAPOB.

Kunenuve npy moHM>KEHHOM JIaBJICHHUH.

CrniocoObl H3MEpEeHHUs BIaKHOCTH.

Habmtoienue HarpeBaHus U MJIaBICHUS KPUCTANTIMYECKOTO BEIIECTRA.

JleMoHcTpanyst KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Paspnen 4. DuekTpoauHaMuka

Tema 1. dnexmpocmamuka

OnexTpu3anust Tesl. OJEKTpUdecKuil 3apsan. JlBa BHa DJIEKTPUYECKUX 3apsiioB.
[TpoBOAHMKY, TUAIEKTPUKU U TIOTYTIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsnoB.  3akoH Kynona. TodeuHelid  2leKTpUYECKHMH  3apsii.
Onektpuueckoe mone. Hanpsok€HHocTh anexTpuueckoro mois. [lpuHuun cyneprno3unuu
ANIEKTPUYECKUX M0JIeH. JINHNN HaNpsKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

PaGora cunm osnekrpoctatmdeckoro mois. [lorennman. Pa3HOCTP  MOTEHIMATIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM T0JI€. JAM3IeKTpruecKas MIPOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTtop. DIJIEKTPOEMKOCTh IIOCKOTO KOHJAEHCAaToOpa. DHEPTHs
3apsHKEHHOTO KOH/IEHCATOopa.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHME: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmnapar, CTpyWHBINA IPUHTED.

Jlemoncmpayuu

VY CTpONUCTBO M MPUHIUIT ACHCTBUS IIEKTPOMETPA.

B3auMogeiicTBrue Ha’IeKTPU30BAHHBIX TEll.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3alUTa.

JIMdIIEKTPUKHU B DIIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJIEHCATOpa OT IUIOMAAW  IUIACTHH,
paccTOSHUSA MEXYy HUMH U AUDIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsKEeHHOT0 KOHAEHCATopA.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtii 3nekmpuueckuii mok. Toku 6 paznuunvix cpedoax

DNEeKTpUUECKUN TOK. YCJIOBHS CYIIECTBOBAHMS AJIEKTPUUYECKOrO TOKA. MICTOUHMKH TOKa.
Cuna Toka. [TocTOSHHBIN TOK.

Hanpsiokenue. 3akon Oma 1151 ydacTka Henu.

DJEKTpUUYECKOE COIIPOTHBJIICHUE. VY nensHoe COINPOTHUBIICHUE BELIECTBA.
ITocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEIUHEHNE ITPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomHOCTb 3JEKTPUIECKOTO TOKA.

DONEeKTPOABMKYIIasl CHUJIa U BHYTPEHHEE CONMPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma s
MIOJTHOM (3aMKHYTOM) 3JIeKTpHuecKoii enu. KopoTkoe 3amMbIKaHUe.



DJEeKTpOHHAs IPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS METAJUIOB
oT Temneparypsl. CBEpXITPOBOIUMOCTb.

OnexTpuyecKnii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBonuuku. CoOCTBEHHass W NpPHUMECHas MPOBOJUMOCTb IOJYIPOBOJAHHUKOB.
CoiicTBa p—n-nepexona. [lonynpoBogHUKOBbEIE TPUOOPHI.

OJIEKTPUYECKU TOK B PAacTBOPAX M paCIUIaBax >SJIEKTPOJIMTOB. OJIEKTPOJIMTHYECKAs
Jucconuanus. JNEeKTPOIIN3.

DJIEKTpAYECKHM TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSATENIBHBIN pa3psaa. MonHus.
IIna3zma.

TexHu4eckne YCTpOMCTBA M MPAKTHYECKOE IPUMEHEHME: aMIEPMETp, BOJIBTMETP,
peocTar, HCTOYHMKH TOKa, DJEKTpOHArpeBaTelbHbIe TNPHUOOPHI, 3JIEKTPOOCBETHTEIbHbIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
IIOJIYIIPOBOXHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKa U HAIPSKEHMUS.

3aBUCHMOCTh CONPOTHUBIICHHS] IWIMHAPUYECKUX IPOBOJHHUKOB OT JUIMHBI, IUIOLIAIH
MIOINIEPEYHOI0 CEYEHUS U MaTepHuaa.

CMmenaHHOE COeTMHEHUE IPOBOJHUKOB.

IIpsimoe u3MepeHne 3IeKTPOABMKYLIEH cuibl. KOpoTkoe 3aMblkaHHE rajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCUMOCTD COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

HckpoBoit pa3psg U IPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSIS IPOBOAUMOCTD THOJA.

Yuenuuecxuui sxcnepumenm, rabopamopruie pabomul

N3yueHne cMemaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne  dIEKTpOABMXKYIIEH CHJIBI HMCTOYHHMKA TOKA H  €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.

HabGnronenue snexTponusa.

MexnpeameTHblie CBSI3H

N3zyuenune kxypca ¢usuku 06a3zoBoro ypoBHS B 10 kimacce ocCyIIeCTBIISETCS C y4€TOM
COJIepKaTeNbHBIX MEXKIIPEIMETHBIX CBA3€Hl C KypcaMu MaTeMaTuKH, OWOJIOTUH, XHMHH,
reorpa(guu U TEXHOJIOTHU.

Mesicnpeomemnvle nowsimus, CBSI3aHHbIE C W3YYEHHMEM METOJOB HAy4YHOTO MO3HAHUS:
SBJICHUE, HAay4HbIM (akr, rumnoresa, (uznyeckas BeTUYMHA, 3aKOH, TeOpus, HaOJIroAeHue,
SKCIIEPUMEHT, MOJACIIMPOBAHNE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢yHKuMsa, mnapaboa,
runep6oia, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUYECKUEe QYHKIIUN: CUHYC, KOCUHYC, TAaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECCTBO, BEKTOPbl U HUX IPOEKIHMH HA OCHU
KOOPJIMHAT, CI0KEHHUE BEKTOPOB.

Buonozus: MexaHndeckoe JABWKEHHE B KUBOW mpupoje, 1uddysus, 0CMOC, TEII000MEH
KUBBIX OPraHU3MOB (BHU[BI TEIUIONEPEIadyH, TEIJIOBOE PaBHOBECHUE), FIEKTPUUECKUE SBJICHUS B
JKMUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XKUIAKOCTEH U Ta3oB, JJICKTPUYECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAS AUCCOLMALINS, TaJbBaHUKA.

T'eoepaghus: BIaXXHOCTH BO3lyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonocus: mpeobpa3oBaHue IBUKEHUH C UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TMOIIIUIMHUKH, WCIOJb30BAHUE 3aKOHA COXPAHEHHUs HMMITyJibca B TEXHHKE (pakeTa,
BOJAOMET U Jpyrue), JBUTATelb BHYTPEHHEro CropaHus, mapoBass TypOuHa, OBITOBOM
XOJIONWJIBHUK, KOHIAULIMOHEP, TEXHOJIIOTUH MOJIYyYE€HHUs] COBPEMEHHBIX MAaTepUasIoB, B TOM YHCIIE



HAaHOMATEpPUAJIOB, M  HAHOTEXHOJOTHMH,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMIJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TpPUHTEp, AIIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaIbBAHUKA.

11 KJIACC

Paspnen 4. DuekTpoauHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKUUA

IToctosiHHBIE MarHWTHL. B3auMozaelcTBHE NOCTOSHHBIX MarHUTOB. MarHuTHOE MOJE.
Bekrop marauTHON HHAyKIMH. [[puHIMN Cyneprio3niuy MarHUTHBIX MToJiel. JINHUM MarHUTHON
uHayKuuu. KapTuHa aTMHui MarHUTHOM MHTYKIIMU T1OJISl TOCTOSIHHBIX MarHUTOB.

MaruautHoe moje IpoBOAHMKA ¢ TOKOM. KapTuHa NMHMIA MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO HIPSIMOIO NMPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOI'O IPOBOAHMKA, KATYIIKH C TOKOM.
OneiT Dpcrena. BzaumoaencTBue MpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HalIpaBJICHUE.

Cuna Jlopenna, €€ Moaynb W HampaBlieHHE. JIBWKEHHE 3apsyKEHHOW 4YacTHIbI B
OJTHOPOJTHOM MarHUTHOM IoJie. Pabora cussl JlopeHma.

SBneHue HSIIEKTpOMarHUTHOM HMHAYKIMH. [lOTOK BeKTOpa MarHMUTHOW WHIYKIUU.
DNEKTPOABMKYIIIAs CUJIAa MHIIYKIUHU. 3aKOH 3JIEKTPOMarHuTHON uHayKuuu dapazes.

BuxpeBoe anekTpuueckoe moje. DIEKTPOABMXKYIIAs CHja WHAYKIUMU B IPOBOJHHKE,
JIBIKYILEMCS TIOCTYNATEIbHO B OTHOPOAHOM MarHUTHOM I10JI€.

IIpaBuno JleHna.

NHAyKTUBHOCTS. SIBIEHNE CAaMOMHAYKINHU. DIEKTPOABIIKYIIAs CHUIa CAMOUHIYKLIHH.

DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DJEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOiCTBA W MPAKTUYECKOE TMPUMEHEHHUE: IIOCTOSHHbIE MAarHMThI,
AJIEKTPOMArHUTHI, JJIEKTPOJIBUraTEINb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL, MHAYKLINOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHUE JIEKTPOHHOTO ITyYKa MarHUTHBIM ITOJIEM.

JIuHUY MHIYKIUYA MarHUTHOTO TOJIS.

B3anmoneiicTBre I1BYyX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuiibl JIopeHI1a Ha HOHBI JIEKTPOJIUTA.

SIBiEeHME NEKTPOMArHUTHOM NHIYKIIUH.

IIpaBuno JleHna.

3aBUCUMOCTD JJIEKTPOABMKYIIEH CHIIBI MHAYKIMM OT CKOPOCTH W3MEHEHUS MAarHUTHOI'O
MIOTOKa.

SIBieHME CAaMOMHTYKIIUH.

Yuenuueckuiui sxcnepumenm, nabopamopnovie pabomuol

W3y4yeHre MarHUTHOTO TIOJISl KaTYIIKH C TOKOM.

HccenenoBanue neficTBUS NOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBJIEHUS 2JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nen 5. Kojie0anusi u BOJIHBI
Tema 1. Mexanuueckue u 3n1eKmpomazcHumHble KO1e0anus
KonebarenbHas cucrema. CBOOOgHBIE MexaHWuUeckue Kkonebanusa. [‘apMoHHuUeckue
koneOanus. Ilepuon, uacrora, ammautyna u  (asa konebGanuil. IlpyXMHHBII MasTHUK.
Matematuueckuii MasTHHK. YpaBHEHHE TapMOHHMUYECKUX Kojebanuil. [IpeBpaiieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.



Konebartenbubiii koHTYp. CBOOOIHBIC D3IEKTPOMArHUTHBIE KOleOaHUS B UACaTHLHOM
KOJIeOaTeIbHOM KOHType. AHAJOTUSA MEXKIYy MEXaHWYEeCKUMH ¢ JJICKTPOMArHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3akOH COXpaHEHUS SHEPTrUU B UACATBHOM KojebaTenbHOM
KOHTYpE.

[IpencraBieHne o 3aTyXaroMMX KoJeOaHUAX. BBIHYKICHHBIE MEXaHHMUECKUE KOJNeOaHMUS.
Pe3onanc. BeiHyX)I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOaHUSI.

[lepemennsbIii Tok. CMHYCOUJANBHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYAHOE U ICHCTBYIONIEE 3HAUCHUE CUJIBI TOKA U HAMPSHKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepenada U MOTPEONIEHUE DIEKTPUUYECKONH DHEPTHH.
OKOJOTUYECKHE PHUCKU TPU TPOU3BOJACTBE IJIEKTpodHEpruu. KynbTypa uCHOIB30BaHUS
AJIEKTPOIHEPIUU B MIOBCEAHEBHOM )KU3HH.

TexHu4eckne yCTPOMCTBA M TNPAKTUYECKOE NPHUMEHEHHE: DSIIEKTPUYECKH 3BOHOK,
TEHEPaToOpP NEPEMEHHOIO TOKA, JUHUHU IIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTenbHON CUCTEMBI (IPYKUHHBINA UM MaTeMaTHUECKUN
MasTHHK).

Habmnronenue 3aTyxaronmx KojJeOaHuii.

HccnenoBanue cBOWCTB BIHYXICHHBIX KOJIeOaHUH.

Habmoienue pesonanca.

CB0OOOHBIE AJIEKTPOMArHUTHBIE KOJIeOaHusl.

OcrmuorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa U HANPSOKEHHsT OT BpPEMEHH) s
AJIEKTPOMATHUTHBIX KOJIEOAHUH.

Pe3onaHc npu mocnenoBaTENbHOM COECIMHEHUU PE3UCTOPA, KATYIIKM WHIAYKTUBHOCTH U
KOHJICHCATOpA.

Mogenp TMHUN 2JIEKTPOIIEPEIaUun.

Yuenuueckuii osxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJIEOAHUH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
MaccChl rpy3a.

HccnenoBanue mnepeMeHHOro TOKAa B LENW W3  IOCIEI0BATEIBHO COEAUHEHHBIX
KOHJICHCATOpa, KaTyIIKH U pEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80IHbL

MexaHu4ecKre BOJIHBI, yCIIOBUS pacnpocTpanernus. [lepuon. CkopocTh pacipocTpaHeHUS
u januHa BoNHBL [lomepeunple W mponaosibHble BONHBL MHTepdepeHmus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSI M3JIYYEHHS DJICKTPOMArHUTHBIX BOJIH. B3ammHas
opuenrauust BektopoB E, B, V B snexkrpomaruutHoil BosiHe. CBOWCTBAa 3JE€KTPOMArHUTHBIX
BOJIH: OTpaX€HWE, NpeJIoOMJICHUE, NoJspu3anus, audpaxius, uHtepdepeHius. CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[IIxama >1eKTpOMarHUTHHIX BOJH. [IprMEHEHHE 3IEKTPOMArHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpuHIIMTIBI pagroCBsA3U U TeneBuaAeHUA. Paanonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

TexHuueckrue yCTpOMCTBa M NMPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE WHCTPYMEHTBHI,
yABTPa3BYKOBasl JIMArHOCTHUKA B TEXHMKE W MEIULMHE, pajap, PaauoNpUEMHUK, TEJIEBU3O0D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U PaCIPOCTPAHCHHUE TIOTIEPEYHBIX U TIPOJIOJILHBIX BOJIH.

Koneb6:mromieecs Teno Kak KICTOYHUK 3BYKa.

HaGnronenue otpakeHus U IPEIOMIICHUSI MEXaHUIECKUX BOJTH.

Habmoienue naTepdepeHny u AU pakini MEXaHHUYECKUX BOJH.



3BYKOBOH PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3ByKa M BBICOTHI TOHAa C aMIUIUTYJIOW M YacTOTOM
Kosie0aHui.

UccnenoBanme  CBOWCTB — DJIIGKTPOMArHUTHBIX — BOJIH:  OTPaXE€HWE, TMPEIOMIICHHUE,
noJsipu3anus, 1udpakius, THTephepeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeitHoe pacripocTpaHeHHE CBETa B OJJHOPOIHOM cpeie.
JIyd cBera. ToueyHbI ICTOYHUK CBETA.

OTtpaxeHne cBeTa. 3aKOHBI OTpaxkeHHsl cBeTa. [locTpoeHHe H300pakeHUH B TIIOCKOM
3epKaje.

[Ipenmomnenne cBeta. 3akOHBI MpPENOMIICHUS CBeTa. AOCONIOTHBIA TMOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpakeHue. IIpefenbHBId yroja TOJHOTO BHYTPEHHETO
OTpPa’KEHUS.

Hucnepcus cBeta. CiioxHbIi cocTaB 6enoro csera. L{ser.

Cobuparoniie U paccewBaromve JUH3bL. ToHkas mnuH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasi CUia TOHKOW JHH3bI. [locTpoeHne n3o0pakeHui B COOMPAIONTUX U PACCEHUBAOIINX
nvH3ax. @opMyJsia TOHKOM JIMH3BI. Y BEJIMUEHUE, 1aBAEMOE JINH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKOMN ONTHKH.

BonnoBas ontuka. HWutepdepenims cBera. KorepeHTHbIE HWCTOYHUKU. Y CIOBUA
HaOJIIOZICHUS MAKCUMYMOB ¥ MHHUMYMOB B HHTEP(hEPEHIIMOHHOW KapTHHE OT JABYX CHH(pa3HBIX
KOT€PEHTHBIX UICTOYHUKOB.

Hudpakmus  cera. Judpakmuonnas pemérka. YciaoBue HAOMIOICHUS TIIaBHBIX
MaKCHMYMOB TIPH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHUYecKHe YCTpPOWCTBa M MPAKTUYECKOE MPUMEHEHHE: OYKH, Jiyma, Qoroammapar,
MPOCKITMOHHBIA ~ amnmapar, MHKPOCKOT, TEJIECKOI, BOJIOKOHHAs ONTHKA, JAUQPPAKIIHMOHHAS
peméTKa, NOJIPOUI.

Jlemoncmpayuu

[IpsiMmonuHeitHOE pacHpocTpaHEeHUE, OTPAKEHHE U MperomiieHHe cBera. OnTuueckue
puOOpHI.

[TonHoe BHyTpeHHee oTpaxeHue. Moienb cBeToBOA.

UccnenoBanue CBOMCTB N300paKCHHM B JIMH3AX.

Mopenu MUKPOCKOTIA, TEJIECKOIA.

HaGmronenue naTepepeHnm crera.

Habmtonenue nudpakuuu cera.

HaGmronenue aucnepcun cBeTa.

[Tonyuyenue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[Tomrydenue cekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEIIETKY.

Habmroienue nonsipusanuu cBera.

Yuenuueckuiui sxcnepumenm, nabopamopnovie pabomuol

N3mepenne nokazaresnst IpeioMIICHUS CTEKJIA.

UccnenoBanue CBOMCTB M300paKCHHM B JIMH3AX.

Habmroienue aucnepcuu cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHON TEOPUH OTHOCUTEIBHOCTH
['paHuiel MPUMEHUMOCTH KJIACCHUYECKOM MeXaHWKH. [locTynaTel crnenualibHON TEOpuu
OTHOCUTEIBHOCTH: HMHBAapPUAHTHOCTb MOJYJS CKOPOCTH CBETa B BaKyyMme, IPUHLMI
OTHOCHUTEIBHOCTH DUHIIITCHHA.
OTHOCHUTENBHOCTh OAHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHH U COKPAILEHUE JUTHHBI.
DHeprus U UMITYJIbC PEISATUBACTCKON YaCTHUIIBI.
CBs13b MacChl € PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTHSI TIOKOSL.



Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHMOGOU ONMUKU
®otonbl. Popmyia [lnanka cBs3u sHEPruu POTOHA C €ro YaCTOTON. DHEPIHsl U UMITYJIbC
¢doroHa.
OtkpbiTue u ucciaenoBanue Gorodpdexra. OmbiTel A. I. CroneroBa. 3akoHbBI
doroaddekra. YpaBuenue DitHmTeiHa a1 porosdpdexra. «Kpacnas rpanuna» dporosddexra.
JlaBnenue cBeta. OmerTel I1. H. JleGenena.
XHUMHUUYECKOE IEUCTBUE CBETA.
TexHuyeckue yCTpPONCTBA M MpPaKTHUYECKOE NpUMEHEHHue: (OTOodJIeMEeHT, (HOTOIATUUK,
coJHeyHast 6aTapesi, CBeTOIHO/.
Jlemoncmpayuu
®oTo3(deKT Ha yCTaHOBKE € IUHKOBOM MJIACTHHOM.
UccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.
Ceeronuon.
Conneynas Oartapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccesuuto o -dactuil. [lmanerapras
mojenb atoMa. Iloctynarel bopa. M3nyuenue u nmornomenue GOTOHOB NpHU MEPEXOe aToMa ¢
OJIHOTO YpOBHs HSHEpPruM Ha Jpyrod. Buasl cnextpoB. CnekTp ypOBHEH SHEpruu aTroMa
BOZOpOAA.
BonHoBbIe cBoiicTBa yacTuil. Bonuel ge bpoitnsa. KoprycKyIapHO-BOTHOBOM Tyaau3M.
CrIOHTaHHOE U BBIHYKJEHHOE U3ITyUEHHUE.
TexHudeckne yCTpPOMCTBA W NPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIA aHaJIN3
(crieKTpOoCKOI), J1a3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onsita Pesepdopna.
OmnpeneneHre JUIMHBI BOJIHBI Jla3epa.
HaGnronenue muHeHYaTbIX CIIEKTPOB U3ITYUYECHHUS.
Jlazep.
Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul
Halmronenune nuHEHYaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCHEepUMEHThI,  JIOKa3bIBAIOIUME  CJOXKHOCTb  CTPOEGHMS  sfpa. OTKpbITHE
panuoaktuBHOCTH. OmBITH Pe3epdopaa 1o ornpeeneHuto coctaBa paJuoakTUBHOTO H3ITyUeHHs.
CaoiicTBa anb(a-, 6era-, ramMmma-u3iydeHus. BiusHue pagnoakTUBHOCTH HA KUBbIE OPTaHU3MBI.
OtkpeiTHe mpoToHa W HeWTpoHa. Hykmonnas mozens sinpa ['elizenOepra—lBaneHko.
3apsn sapa. MaccoBoe uncio siapa. M30Tonsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacnaa. ['amma-uzmyuyeHue. 3akoH
pPaZioaKTUBHOTO pacmaja.
DOHeprus CBsA3M HYKIIOHOB B sizipe. SnepHble cuibl. JledexT maccsl sapa.
SAnepHble peakuuu. JleleHUe U CUHTE3 sSIAEP.
SAnepubiii peaxktop. Tepmosnepublii cunHTe3. IIpoOremMbl M TNEPCHEKTUBBI  sACPHON
AHEPreTHKHU. DKOJIOTUYECKUE aCIeKThI SCPHOM SHEPTreTUKH.
OnemeHTapHble YacTULbl. OTKPBITHE NO3UTPOHA.
MeTto/1p1 HaOJIIOIEHUS M PETHCTPAIK 3JIEMEHTAPHBIX YaCTHI.
dyHnnameHTaIbHbIE B3aUMOAeHCTBUSA. EAMHCTBO (hru3nyeckoit KapTHHBI MHpa.
TexHuyeckue ycTpoWcTBa M MpPaKTHUECKOE IMPHUMEHEHHue: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOLUX YaCTHII.



Yuenuuecxuui sxcnepumenm, rabopamopruie pabomul
HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM doTorpadusm).

Paspnen 8. DiieMeHTBI aCTPOHOMHUM U ACTPOPU3MKH

Oranbl  pa3BUTUS acTpoHomuH. llpuknagHoe W MHUPOBO33PEHUYECKOE 3HAUYCHHE
aCTPOHOMMUM.

Bun 3Bé31H0T0 Heba. Co3Be3aus, spKue 3BE3/IbI, IIIAHETHI, X BUIUMOE JBUKCHHUE.

Conneynas cucrtema.

Connne. ConHeuHas akTUBHOCTh. Mctounuk sHeprum ConHua M 3BE34. 3BE3ABI, UX
OCHOBHBIC XapaKTepPHUCTUKHU. JlpmarpamMma «CHEKTpalbHBIA KJIAaCC — CBETUMOCTB». 3BE3bI
TJIaBHOM TMOCJEI0BATENbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» ISl 3BE3] TJABHOM
MIOCJIEIOBATENbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. COBpPEMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BOToIMK COJIHLA U 3BE3]T. DTallbl )KU3HU 3BE3L.

Mineunsii [1yTe — Hama ["anaktuka. [lomoxenue u nuxenne Connua B ['anaktuke. Tunst
rajlakTuk. Paguoranaktuku u kBa3zapsl. YEpHbIE ABIPHI B sIpax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkToBoe u3inyueHue.

Macmrabnas cTpykrypa Beenennoit. Meraranaktuka.

Hepeménusie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGmtoienust HEBOOPYKEHHBIM TJIa30M C UCTIOJIb30BAHUEM KOMIBIOTEPHBIX MPHUIOKEHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus u sipkue 3BE3/IbI.

Habmonenus B Teneckon JlyHsl, mianet, Maeunoro Ilytu.

O0o0marniee noBTOpeHUE

Ponp ¢u3uku u acTpoHOMHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOW, COIMAIBHOW |
ATHYECKON cdepax [esATENbHOCTH 4YelOoBeKa, POJdb M MECTO (U3MKH M aCTPOHOMHUU B
COBPEMEHHOM HayyHOW KapTHUHE MHpa, pOjib (U3NUEecKol Teopun B (GOPMUPOBAHUU
MPEJICTaBICHUA O PUZNIECKON KapTHHE MUPaA, MECTO (DU3MUECKON KapTHHBI MUpPa B 00IIEM STy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O MPUPO/IE.

Me:xnpeamerHbie CBA3U

Nzyuenne xypca ¢usukm 06a3oBoro ypoBHs B 11 Kkjacce OCymIeCTBIISIETCS ¢ y4€TOM
COJIepPIKaTeNbHBIX MEXIIPEAMETHBIX CBA3€H C KypcaMu MaTeMaTHKH, OWOIIOTUU, XHMHH,
reorpaduu U TEXHOJIOTHUHU.

Medsicnpeomemmusie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHWE, HAy4dHbIH (akT, THmore3a, (u3MYecKas BEJIMYMHA, 3aKOH, TEOpHsi, HaOIIOJICHHE,
AKCIEPUMEHT, MOJICIUPOBAHUE, MOJENb, U3BMEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl YpaBHEHUI, TPUTOHOMETPUYECKHE (PYHKIIMH: CHHYC,
KOCUHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI M HMX
MPOEKIIMA Ha OCHU KOOPIWHAT, CIOKCHHE BEKTOPOB, MPOW3BOJHBIC 3JIEMEHTAPHBIX (YHKIIHH,
MpU3HAKK TIO0I00MS TPEYTOJIBHUKOB, ONPEIEICHNE TUTOMIAIN TUIOCKUX PUTyp U 00BEMa TeT.

buonocus: snexkrpuueckue SBICHUS B KUBOW MHpUpoJie, KojeOaTenbHbIE IBUKEHUS B
J)KUBOM MPUPOJIE, ONTUYECKHE SIBIICHUS B JKUBOW NpHUpPOAE, ACHCTBUE paguallid Ha >KUBbIE
OPTraHU3MBbI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMUECKash CTPYKTypa TBEPIBIX Tel,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMUECKOU PEMIETKH, CIIEKTPAIbHBIN aHAIN3.

Teocpaghus: MarHUTHBIE TIONIOCAa 3€MITH, 3aJIeKH MAarHUTHBIX Py, PoTochEMKa 3eMHOM
MTOBEPXHOCTH, IPEICKA3AHNE 3EMIIETPSICEHUM.

Texnonocus: TAHUM DJIEKTPOIIEpEIayd, TEHEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJABUIATEb,
WHIYKIIMOHHAS TIeYb, pajap, PaauoONpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBYU-meus,
MPOSKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes..



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenune ydeOHoro mpeamera «®du3uka» Ha ypoBHE CpeaHEro oO0mero oOpa3oBaHHS
(6a30BbIl ypOBEHB) OOECHEUUT JOCTHIKCHHE CIEAYIOIUX JIMYHOCTHBIX, METANpPEIMETHBIX U
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3yIIHTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHMsSI ydeOHoro mpenMera «®Dusnka» OTpaxkaroT
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIUXCSl PYKOBOJACTBOBATHCS COPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTAlUW, TO3UTHUBHBIX BHYTPEHHHX
yOSXKJICHW, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHUCKOTO  OOIIecTBa,
pacUIMpeHHe >KMU3HEHHOTO ONbITa U OMbITa ACSITEIBHOCTH B MPOLECCE pealn3allid OCHOBHBIX
HaIpaBJIeHUH BOCITUTATEIILHON IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOr0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIUOHHBIX OOIIEYETIOBEUCCKMX TYMAHUCTHYECKUX M JEMOKPATHYECKUX
LICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBPHOCTh B HMHTEpPECax TPaKIaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYTPaBIEHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

YMEHHE B3aWMOJIEHCTBOBATh C COLMUAIBHBIMH HMHCTHTYTaMH B COOTBETCTBHH C WX
GYHKIIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApPHOU W BOJIOHTEPCKON JEATEITHHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTHh POCCUICKON TPaKIAHCKOW WCHTUIHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JTOCTHXKEHHSIM POCCHUICKUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUA:

c(hopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIC B JIEATEILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUMBOTO OYAyIIEro;

4) 3¢TeTUYECKOT0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUYAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
buznyeckoil HayKe;

5) TPy10BOro BOCIIUTAHUSA:

WHTEpPEC K pa3nuyHbiM cdepam TpoecCHOHATbHON JesSTEIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (DU3MKOW M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymiei
MpoQ)eCCUu U peaTn30BbIBATh COOCTBEHHBIE KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO M CaMO00pa3oBaHUIO B 0o01acTu (PU3MKU HA
MPOTSKEHUH BCEU JKU3HU,

6) ’3K010rHYeCKOro BOCIMTAHMS

c(hOpMUPOBAHHOCTh DKOJIOTHYECKOW KYJIBTYPhl, OCO3HAHHME TJ00aTBbHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAHUE W OCYLIECTBJIEHHUE JIEWCTBHI B OKPY’KAIOIIEH Cpele Ha OCHOBE 3HAHMS
1esael yCTOMYMBOTO Pa3BUTHSI YETIOBEUYECTBA;

pacIIMpEeHre OTbITa JESITCIIBHOCTH 9JKOJOTHMYECKOM HAIMpaBJICHHOCTH HA OCHOBE
UMEIONIUXCS 3HAHUN 10 (PHU3UKe;

7) 1EHHOCTH HAYYHOI'0 IO3HAHMS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs (HU3NUECKON HAYKH;

0CO3HaHME IIECHHOCTU HAYYHOU JesTeIbHOCTH, TOTOBHOCTh B Ipoliecce U3yYeHUs (HU3UMKU
OCYIIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IESTENBHOCTh HHANBHUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE TelCTBUS
ba3oBble Jornyeckue AeliCTBUSA:

CaMOCTOSITEIbHO (OPMYJUPOBaTh M aKTyaJU3WpOBaTh MpoOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETISATH 1SN JACSITSIIbHOCTH, 33/1aBaTh MapaMeTPhbl K KPUTEPUN UX JTOCTHIKEHNS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBICHUSX;

pa3zpabaThIBaTh IUJIAH PEHICHUS MPOOIEMBI C YIETOM aHAIN3a UMEIOIINXCSI MaTePUATBHBIX
1 HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATECILHOCTh, OIIEHWBATh COOTBETCTBHE PE3YJIHTATOB IIEISIM,
OIICHUBATh PUCKHU MOCIEACTBUH AESITEIbHOCTH;

KOOPJIMHUPOBATh W BBINIONHATH PA00OTy B YCIOBUAX pPEATbHOT0, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pPa3BUBATh KPEATUBHOE MBITIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciaenoBaTeabCKHe JeiiCTBHS:

BIIQJICTh HAYYHOW TEPMHHOJOTHUEH, KIIOUYEBBIMH TOHATUSIMH M METOAaMHU (HU3UIECKOM
HAYKHU;

BIIQJICTh HABBIKAMH Y4YEOHO-HMCCIEAOBATEIILCKON M MPOEKTHOW JEATEIHLHOCTH B OOJACTH
(bu3KKH, CHIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
(U3UYECKOTO colepKaHusl, IPUMEHEHHUIO PAa3TUIHBIX METO/I0B IMO3HAHMS;

BIIQJIETh BUJAAMH JESATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEpPIpEeTalluu,
mpeoOpa3oBaHUI0 W TPUMEHEHUIO B Pa3IMUHBIX YYE€OHBIX CHUTyalMsX, B TOM YHCIE TpHU
CO3aHUH Y4E€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBSI3W W aKTyaJlM3WpPOBaTh 3aj7ady, BBIJABUTATH
TUNOTe3y €€ peIlIeHUs, HaXOAUTh apPryMEHThl Ui JI0Ka3aTelIbCTBA CBOMX YTBEPIKIACHHI,
3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIICHUS;

aHAIM3UPOBaTh IOJYYEHHBIE B XOJI€ PEHICHUS 3a/Jayd  pe3yibTaThl, KPUTHUUYECKH
OIICHUBAThH UX JOCTOBEPHOCThH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (popMyIHpoOBaTH COOCTBEHHBIC 3a7aud B 0Opa30BATENBHOW NEATEIHLHOCTH, B
TOM YHCJIC TIPU U3YICHUH (HU3HKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIACTh KU3HEICATCITLHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOAXOBI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3314, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanmeii:

BJIQ/ICTh HABBIKAMH TOTy4YeHUs WH(OpManuu (PU3NYECKOTO CONEPKaHUs M3 HCTOUYHUKOB
Pa3HBIX THWIIOB, CaMOCTOSITEIbBHO OCYIIECTBIATh TIOWCK, AaHAJIW3, CHCTEMATH3alUI0 W
UHTEPIIPEeTANI0 HHPOPMAIINH Pa3IMYHbIX BUJOB U (DOPM MPEACTABICHHUS;

OIICHUBATH JJOCTOBEPHOCTh MH(OPMAITUH;

UCTIONIB30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEeIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3AIMOHHBIX 3aJad C COOJIOJeHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUS, IPABOBBIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE€30MacCHOCTH;



CO3/1aBaTh TEKCThl (DU3NYECKOTO COJACPKAaHUS B pPa3NIWYHbIX (opMmarax ¢ Yy4EToM
Ha3HayeHus: WHGOpMalMM U UEJNEeBOM ayAUTOpPHM, BBIOMpas ONTUMaJIbHYIO (opmy
IIPEJICTaBICHNS U BU3YyaIU3aL1H1.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

OCYUIECTBIIATH OOLICHHE HAa ypoKaxX (PU3UKU U BO BHEYPOUHOM AESITEIbHOCTH;

pacro3HaBaTh NPEANOCHIIKM KOHOIMKTHBIX CUTYAIlMi U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO H3Jaratb CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHMMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUIAYaIbHOU paOOTHI;

BBIOMpPATh TEMAaTUKy M METO/bl COBMECTHBIX NEHCTBUU € y4&€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOTO 4I€HA KOJUIEKTHBA,

[IPUHUMATh LEIU COBMECTHOM JACATEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JICHCTBHS MO €€ JOCTMIKEHUIO: COCTABJIATH IUIAH JEWCTBHUM, PAacHpelensiTh pONH C YYETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOMH paboThI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)JIOT0 YYaCTHHKA KOMaH/bI B OOLIUIl pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C MO3ULUN HOBHU3HBI, OPUTHMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh [MO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3jIUYHBIX CHUTYalMsX,
IPOSIBJIATH TBOPUECTBO U BOOOpakeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBepCcaJIbHbIE y4eOHbIe 1eiicTBUS
Camoopranuzanus:
CaMOCTOSITEJIbHO OCYIIECTBJIATH IO3HABATEIbHYIO AEATEIbHOCTh B 00JacTH (U3UKU U
aCTPOHOMUH, BBISBIIATH IPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUS PAacUYETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBITIOJTHEHUSI TMPAKTUYECKOM paboThl ¢ Y4YETOM HUMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANIOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYAIIHIM;
paciupsaTh paMKH y9eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;
JiefaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
peLicHue;
OILICHUBATh MPUOOPETEHHBIN OMBIT;
CHocOOCTBOBAaTh (OPMHUPOBAHUIO U TPOSBICHHUIO JSPYAMLMHM B 00JAacCTH (DUBHKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHbI MHTEJJIEKT:
JIaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMBIX JEeHCTBUN
Y MBICJIUTENbHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUI;
MCIIOJIb30BaTh MPUEMBI peIeKCUU TS OLIEHKH CUTYalluH, BbIOOpa BEPHOTO PEILICHUs;
YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEIICHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U ApTYMEHTBI IPYTUX IPU aHAIU3€E PE3YIbTATOB JIEATEIBHOCTH;
MPUHUMATH Ce0sl, MOHNUMasi CBOM HEJOCTATKU M IOCTOMHCTBA;
IIPUHUMATh MOTUBBI U ApTYMEHTBI IPYTUX IPU aHAIU3€E PE3YIbTATOB JIEATEIBHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.
B npouiecce noctukeHnst TMYHOCTHBIX Pe3yIbTATOB OCBOCHHUS MTPOrPaMMBbI MO GU3HKe AJIs
YPOBHsI CpEJHEro o0Iero oopa3zoBaHusl y 0OyYaIOLIMXCSl COBEPIICHCTBYETCS SMOLMOHAIbHBIN
MHTEIJIEKT, MpeANnoIaralonil chpopMUpPOBaHHOCTD:



CaMOCO3HaHUsI, BKITIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE COCTOSHHE,
BHJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHOW dYMOIMOHAIIBHON c(hephl, OBITh YBEPEHHBIM B ce0e;

CaMOpEeryJIMpPOBaHMUS, BKJIFOYAIOLIETO CaMOKOHTPOIIb, yMEHUue MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEICHHME, CIIOCOOHOCTh aJaNTUPOBATHCA K HSMOIMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOMICH CTPEMJICHHE K JOCTIDKCHHMIO IIENTH W YCIeXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JIEUCTBOBATH UCXOMS U3 CBOMX BO3MOXKHOCTEH;

OMIIATHH, BKIIIOYAIOMICH CTMOCOOHOCTh MOHWMATh SMOIMOHAIBHOE COCTOSTHUE APYTHX,
YVYUTHIBATh €TO MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COTIEPEIKUBAHHUIO;

COITMATPHBIX HABBIKOB, BKJIFOYAIONIUX CIIOCOOHOCTHh BHICTPAWBATh OTHOIICHUS C APYTHMH
TIOJIbMH, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3periaTh KOHQIUKTHL

MNPEAMETHBIE PE3YJIBTATHI

K xonIy o6yuenus B 10 ki1acce nmpeMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE OTPaXKaroT
c(hOpMUPOBAHHOCTH Y 00yUaIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poyib U MecTo (GU3MKU B (HOPMUPOBAHMHU COBPEMEHHON
Hay4YHOW KAapTUHBI MHMpA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IMPAKTUYECKOH
JIESITEIbHOCTH JIIOJEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS HW3Y4YCHHBIX (U3MYECKUX Mojieseil: MmaTepuanibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCONIOTHO TBEPIOE TEJNO, WACAIbHBIM ra3, MOJENU
CTPOEHHS Ta30B, XUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIA AJIEKTPUUYECKUI 3apsii MpHU pEIIeHUU
du3nueckux 3anay;

pacro3HaBaTh (U3MUECKHE SBICHUS (TIPOILECCH) M OOBACHATh WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KNHETUYECKOH TEOpUU CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE M PABHOYCKOPEHHOE MpPSIMOJMHEHHOE MABM)KEHHE, CBOOOJHOE MaJeHHE Ted,
JIBIDKEHUE 110 OKPYXXKHOCTH, WHEpUUs, B3auMojaelcTBUe Ten, aupdysus, OpoyHOBCKoOe
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TN, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(oxJ1aXk/1€eHNN), TEIUIOBOE PAaBHOBECUE, UCIIAPEHNE, KOHICHCALUS, IUIABICHUE, KpUCTAIIIN3ALus,
KHUIIEHUE, BJIAKHOCTh BO3JlyXa, MOBBIIICHUE JAaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
coCyZie, CBA3b MEXKIY IapamMeTpaMH COCTOSIHMSI ra3a B HM30MpOIECCax, JJIEKTpHU3aLUs Tell,
B3aUMO/ICVCTBUE 3aPS/I0B;

OIKCHIBATh MEXAaHUYECKOE JIBUKEHHE, MCIOJIb3YS (PM3NYECKUE BEIMYUHBI: KOOPAWHATA,
MyTh, MEpeMeIlEeHUe, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, UMITYJIbC Tela, KMHeTHYecKas
SHEprus, MOTEHIMAJbHAs SHEPrHs, MeXaHudyeckas paboTa, MEXaHWYeCKas MOIIHOCTb; IpH
ONMMCAHWU TPABUIBHO TPAKTOBaTh (PU3MUECKHH CMBICI HCHOJB3YEMBIX BEJIWYHMH, HX
0003HAYEHHS U €JMHULIBI, HAXOJUTh (POPMYJIbI, CBA3BIBAIOIINE JTaHHYIO (PU3UYECKYIO BETUUHUHY
C IpyTUMU BEIMYUHAMU;

ONMCHIBATh HW3YYEHHBIE TEIJIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBJICHHUSA, HCIOJb3Ys
¢usznyeckue BETMYMHBI: JaBIIEHUWE Tas3a, TeMmIepaTypa, CpelHss KHUHETHYecKas »Heprus
XA0TUYECKOrO [JBIKEHHS MOJIEKYJ, CPEIHEKBAaIpaTU4YHAas CKOPOCTb MOJEKYJ, KOJIWYECTBO
TEIUIOThl, BHYTPEHHSSI dHEprusi, pabora raza, kodQ(UIMEHT MOJIE3HOrO JEHCTBUS TEIJIOBOTO
JIBUTATEJIS; IPU ONMCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKUIM CMBICI HCIIOJIb3YEMBIX BEJTHUNH,
uX O0O0O3HAa4YeHHs M EIUHMIIBI, HaXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAaHHYI (U3NYECKYIO
BEJIMYMHY C JPYTMMH BETUUYMHAM;

ONMCHIBATh M3YUYEHHBIE 3JIEKTPUUECKHE CBOMCTBA BEIIECTBA U IJIEKTPUUYECKUE SIBICHUS
(mporiecchl), UCTIONb3Ysl (U3UUECKHE BEIMUMHBL AJIEKTPHUECKUI 3apsi, dJIEKTpUdYecKoe TMole,
HAnpsDKEHHOCTh  TIOJIS,, MOTEHLMAJ, Pa3HOCTh TMOTEHIUAIOB; TMpPU OINUCAHUU MPaBUIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT HCIIONB3YEMbIX BEIMYUH, UX OOO3HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NUECKYIO BETUUHMHY C IPYTUMH BEIMYMHAMY;



aHAJTM3UPOBaTh (PU3WYECKHE MPOIECCHl U SIBICHUS, UCHONb3Yd (U3NYECKHE 3aKOHBI U
MPUHIMIBE: 3aKOH BceMupHoro tarotenus, I, II m III 3axkonbl HbroTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON PHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCa, MIPUHIIUI CYNEPHO3ULIUN CUJI, IPUHIUIT
paBHOIPaBUsl MHEPLUATIbHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, 'a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI ¢ aOCOJIIOTHOM TeMmIepaTypoil, mepBblii 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsija, 3akoH KylloHa, Npu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTeMaTH4YeCKOE BHIPAKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBHS MAIIMH, TPUOOPOB U TEXHHUUECKUX YCTPOUCTB;
pa3ianyaTh yCI0BHs UX 0€30MaCHOrO MCIIOIb30BAHMS B TOBCEIHEBHON KU3HU;

BBITOJIHATh SKCIIEPUMEHTHI T10 HCCJIEOBAHUIO (PU3MUECKUX SBJICHUH M TPOLECCOB C
UCIIOJIb30BAaHMEM TPSAMBIX W KOCBEHHBIX M3MEpEHUH, TMpu 3ToM  (HOpMYJIUPOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOrO OSKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPEIOKEHHOT0 000PYA0BAHUS, TPOBOAUTD OMBIT U (OPMYIUPOBATH BHIBOIBI,

OCYILECTBIIATh TpPSIMBbIE W KOCBEHHBIC H3MEPEHUs (PHU3UUECKUX BEIWYHH, NPH ITOM
BbIOMpATh ONTUMANbHBI CHOCO0 H3MEpPEHUs U HCIOIb30BaTh HM3BECTHBIE METOJbI OLEHKU
MOTPEIIHOCTEN U3MEPEHNUN;

UCCJIEIOBaTh 3aBUCHMOCTH MEXIy (GU3NYECKUMHU BEIMYMHAMU C HCIIOJIb30BAHHEM
OPSIMBIX  M3MEPEHHId, TMPU OTOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHUPOBATH pe3yJIbTaThl
MOJTyYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIIMYMH B BUJE TAaOMUI U IpadUKOB, J1e1aTh BBIBOIbI
II0 pe3yJIbTaTaM MCCIEA0BaHNUS;

coOnrofarh mnpaBuwia 0O€30IacHOrO Tpyda IMpU NPOBEACHUM HCCIEIOBAaHUI B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIIEOBATENLCKOW UM  TNPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyA0BaHMUS;

pemiaTh pacu€THble 3aJaud C SBHO 3aJaHHOM (U3MUYECKOW MOJENbIO, HCIONb3Ys
¢buznyeckue 3aKOHbl ¥ MPUHIIMIIBI, HA OCHOBE aHAJIW3a yCJIOBUS 3a/1a4dl BHIOMPATh PU3NUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMbIE Ui €€ pelIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAaUeHUS (PU3NUECKON BETHUNHBI,

pelars KayeCTBEHHBIE 3aJauyd: BBICTPAaWBATh JIOTMUECKH HEIPOTUBOPEUUBYIO IIETIOUYKY
paccyXJIeHH ¢ OTIOPOi Ha N3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (U3UUECKHUE SBIICHUS,

UCTOJb30BaTh MPH pPELICHHH Y4YeOHBIX 3aJady COBpPEMEHHbIe HMH(OpMAIOHHBIC
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAlMN U MpeJCTaBlIeHUs y4eOHOU u
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, TOJYYCHHONH W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHaAJIM3UPOBATh MOTy4aeMyI0 HH(OpPMALIHIO;

MPUBOIUTH MPUMEPHI BKJIa/Ja POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BHTHE
HayKH, 00bSICHEHHE TIPOLIECCOB OKPYIKAIOLIETO MHUpPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHII;

UCTOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (U3UKE B TOBCEIHEBHOM JKHU3HU IS
oOecrieyeHust 0€30aCHOCTH MpU OOpallleHUuH ¢ MPUOOPaAMH U TEXHUYECKUMHU YCTPOUCTBAMH, ISt
COXpaHEHHMS 3JI0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOT0 MOBEACHUS B OKpY Karollei cpese;

paboTaTh B IpyMIIE C BHIOJHEHUEM PA3JIIMYHBIX COLUATBHBIX POJIeH, IUIAHUPOBATh paboTy
TPyNNbl, pPaIlMOHATBHO pACHpENeNsTh OOS3aHHOCTH U IJIAHUPOBATh JEATEIBHOCTh B
HECTaH/IAPTHBIX CUTYyallUsIX, aJIeKBaTHO OLICHMBATh BKJIAJ Ka)/J0r0 U3 yYaCTHUKOB TPYMIBI B
pelIeHre paccMaTpuBaeMoil MPoOIIEMBI.

K xoniy obyuenust B 11 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE OTPaXKaIOT
c(OpMHPOBAHHOCTh y 00YUaIOIIUXCSI YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMepax posib U MecTo (GU3nKu B (pOpMHPOBAHUHM COBPEMEHHOI
Hay4YHOW KApTHUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOTUM, B MPAKTUYECKOU
JeSITeIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUDA;

VYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyUYEHHBIX (PU3UYECKUX MOJENeH: TOYEHHBII
AIIEKTPUYECKUI 3apsij, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, fJepHas MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SIpa MPH pelIeHnH (HPU3MUECKUX 3a7a4;



pacrio3HaBaTh (U3NYECKUE SBJICHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKHA M KBAaHTOBOM (DM3MKH: 3JIEKTpUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMUMUYECKOE, MarHUTHOE JEHUCTBHS TOKa, B3aMMOJEHCTBHE MAarHUTOB, O3JIEKTPOMAarHUTHas
WHIYKIMS, JCHCTBHE MAarHUTHOTO IOJISi HA TPOBOJHWUK C TOKOM W JIBHOKYIIMHCS 3apsi,
AJIEKTPOMArHUTHbIE KOJICOaHUS U BOJHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPasKeHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3alus CBETa, JUCHEpCHUs CBeTa,
dorornekrpudeckuii 3¢ dekt (porodddexT), CBeTOBOE NaBlIeHUE, BOSHUKHOBEHUE TUHEHYATOr0
CIIEKTpa aToMa BOJOpO/1a, ECTECTBEHHAsl U MICKYCCTBEHHAs PaIlOaKTUBHOCTD;

OIKCBHIBATh M3YYCHHBIE CBOMCTBA BeIIEeCTBA (dJIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3IMYHBIX CPENl) U DJIEKTPOMArHUTHbBIE SIBJICHUS (TIPOLIECCHI),
UCTIONB3Yysl (U3MYECKHUE BEIMYMHBL: AJIEKTPUUYECKUM 3apsi, cuia TOKa, JJIEKTPUUYECKOE
HaNpsDKEHUE, SJIEKTPHUUECKOe CONPOTUBRIIEHUE, PA3HOCTh MOTEHINANIOB, 3JIEKTPOABIKYIIAs CHIIA,
paboTa TOKa, MHIYKIMS MarHMTHOTO Iouisd, cwia Awmmepa, cwia JlopeHia, MHIYKTHMBHOCTb
KaTYyIIKH, SHEPTHs AJIEKTPHYECKOTO0 M MAarHWTHOTO TIOJEW, TMEepPHOA W YacToTa KoieOaHWid B
KoJIeOaTeIbHOM KOHTYpE, 3apsil U CHjla TOKa B IpOIlecce FApMOHUYECKHUX HJIEKTPOMAarHUTHBIX
KoseOaHui, (OKyCHOE pacCTOSHHE M ONTHYEeCKas Cuja JHMH3bI, MPU OMUCAHUHM MPABHIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OO003HAUYEHUS M EJUHMUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NUECKYIO BETUUMHY C IPYTUMH BEIMYMHAMY;

ONHUCHIBATh M3YYCHHBIE KBAHTOBBIC SBJICHUS U TMPOLIECCHI, HCHONb3Yys (U3NUECKUE
BEJIMYMHBI: CKOPOCTHh AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA, DHEPTUS H
uMIyibc (OTOHA, MEpPHOJ MOJypacmaga, SHEprus CBSA3M AaTOMHBIX SAep, NPU ONUCAHUU
NPaBWIBHO TPAaKTOBaTh (U3MUECKUH CMBICT HCIIOJNB3YEMbIX BEIUYMH, UX OOO3HAYCHUS W
eIMHUIIBI, yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE AAHHYIO (DU3UYECKYIO BEJIMYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHUCIISITh 3HAYCHNE (PU3UUECKON BEJTMIUHBI;

aHAJTM3UPOBaTh (PU3WYECKHE MPOIECCHl U SIBICHUS, UCHONb3Yd (U3NYECKHE 3aKOHBI U
OpPUHLUIBLI: 3akoH OMa, 3aKOHBI TOCIEAOBATENbHOIO M MAPAJIEIBHOIO COEIUHEHUs
NPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH DSJIEKTPOMAarHUTHOW MHAYKLMH, 3aKOH
MPSIMOJIMHEMHOTO pacHpOCTPAHEHUsI CBETa, 3aKOHBI OTPaKEHUs CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHMe OMWHIITeHHa Ui (QoTodddeKrTa, 3aKOH COXPAHEHHsS SHEPrHH, 3aKOH
COXpPaHEHUS HMITYJIbCA, 3aKOH COXpPaHEHHs DSJIEKTPUUECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOro 4YHcia, MOocTyiarbl bopa, 3akOH paJuoakTHBHOIO pacrajaa, MpUd 3TOM pPa3IudaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHAa, €r0 MaTeMaTU4YeCKOE BbIpaX€HHE W YCJIOBUS (TpaHMIIbI,
00nacTv) IPUMEHUMOCTH;

OTIpeNeNATh HANpaBJICHWE BEKTOpa WHIYKIIMA MAarHUTHOTO TOJS TPOBOJHHKA C TOKOM,
cuiiel Amnepa u cuitbl JlopeHna;

CTPOUTH M OIHUCHIBATh N300paKeHHe, CO3aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBITOJIHATh SKCIIEPUMEHTHI T10 HCCJIEAOBAHUIO (PU3MUECKUX SBICHUH M TPOLECCOB C
UCTIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX HW3MEPEHWH: Tmpu 3TOM  (HOPMYIHPOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOrO  OIKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPEIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH OMBIT H (HOPMYITHUPOBATH BHIBOIHI;

OCYILECTBIIATh MPSIMBbIE W KOCBEHHBIC H3MEpPEHUs (PHU3UUECKUX BEIWYHH, NPH ITOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEHWsT M HWCIOJh30BaTh W3BECTHHIC METOJBI OICHKU
MOTPELIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEIIMYHH C MCIIOJIb30BAHHEM IPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH Pe3yJbTaThl MOJTYYEHHOW 3aBUCHUMOCTHU
Gu3MYeCKUX BEIMYMH B BHAEC TaOMUI] W Tpa(uKoOB, JAeiaTh BBIBOABI IO pe3yJbTaTaM
HCCIIEIOBaHMS,

coOnronarh mnpaBwia 0€30IacHOrO Tpyda IMpU NPOBEACHUM HCCIEIOBAaHUI B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATEILCKOW UM TNPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000pyA0BaHMUS;



pemiaTh pacu€THble 3aJaud C SBHO 3aJaHHOM (U3MUYECKOW MOJENbIO, HCIONb3Ys
¢buznyeckue 3aKOHbl ¥ MPUHIIMIIBI, HA OCHOBE aHAJIW3a yCJIOBUS 3a/1a4dl BHIOMPATh PU3NUECKYIO
MOJIeJNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMbIE Ui €€ pelIeHHUs,
IMPOBOAUTH paC'—IéTI)I 1 OHCHHUBATH PCAJIBHOCTD IMOJIYUCHHOT'O 3HAUCHUA (1)I/ISI/I‘-IGCKOI\/’I BCJINYHHBI;

pemaTh KayecTBEHHBIC 33/1aYM: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUMBYIO IICTIOUKY
paccyXJIeHH ¢ OTIOPOi Ha N3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (U3UUECKHUE SBIICHUS,

UCTOJb30BaTh MPH pPELICHHH Y4YeOHBIX 3aJady COBpPEMEHHbIe HMH(OpMAIOHHBIC
TEXHOJOTHH ISl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIpPETAlMN U MpeJCTaBlICHUs y4eOHOU u
HAYYHO-TIOMYJISIpHOW HMH(OPMAUM, MOJYYEHHOM U3 pPa3IUYHBIX HMCTOYHHMKOB, KPUTHYECKU
aHaAJIM3UPOBATh MOTy4aeMyI0 HH(OpPMALIHIO;

OOBSICHATH MPUHIUIIBI ISHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKHX YCTPOICTB, pa3inyaTh
YCIIOBHS UX 0€30MaCHOTO MCIIOJIb30BaHMSI B TOBCETHEBHOM JKU3HHU;

NPUBOJIUTH MPUMEPHI BKJIaJla POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(PHU3MKOB B Pa3BUTHE
HAaYKH, B 00BSICHEHHE MIPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (U3UKE B TIOBCEJHEBHOM JKHU3HU IS
oOecrieyeHnst 0€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPaMH U TEXHUYECKUMHU YCTPOUCTBAMH, ISt
COXpaHEHHMS 3/I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTUYECKOT0 MOBEACHUS B OKpY Karollei cpese;

paboTaTh B IpyMIIE C BHIIOJHEHUEM PA3JIIMYHBIX COLUATBHBIX pOJIeH, IUIAaHUPOBATh paboTy
TPYMIBl, PAlMOHATIBHO paclpeleNarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENIBHOCTH B
HECTAaHAAPTHBIX CUTyalUAX, aACKBATHO OINCHWBATH BKJIAJ] KaXXAOTO M3 YUYACTHHKOB I'PYIIIBI B
peleHre paccMaTpuBaeMoil MpoOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanveHoBamIe KoJsinyecTBo yacon DJIeKTPOHHbIE JlesiTeIbHOCTD YYUTEJIs ¢ y4eTOM NPOrpaMMbl
Ne n/m | pasjmenoB u Tem KonTpoasnbl | IIpakTuyeckn (1 pposLIc) BOCTITTATIL TROILT
nporpaMMsbl Beero e padoThbl e padoThI obpasoBatekHbie
pecypchbl
Paznen 1. DU3UKA 1 METOJbl HAYUYHOI'O IIO3HAHMUSI -YCTaHOBJICHUE TOBEPUTEIIbHBIX OTHOLIECHUN MEXAY
Bu6nmorexa 1IOK MeIarorHYeckKuM pabOTHUKOM U 00yHJarOIUMHUCH,
1.1 Dusnka 1 METOLLI o) 0 https://m.edsoo.ru/7f41b | CTIOCOBCTBYIONIMX MO3UTHBHOMY BOCTIPHSITHIO
Hay"HOTO MO3HaHMA 72 00yJarmUMucs TpeOOBaHKI U TPOCKO
ViToro 1o pasaeny N . Mearoru4ecKoro pabOTHUKA, TIPUBIICUCHHUIO HX
BHUMaHUS K 00Cy>KIaeMOl Ha ypoke HH(popMaIuy,
Pasnen 2. MEXAHUKA AKTHBH3ALUH NT03HABATEIILHON AEATEIBHOCTH;
bubmuoteka [JOK - o0y IeHue 00yJaroImuxcs coOOII0AaTh Ha YPOKe
2.1 Kunematuka 5 0 https://m.edsoo.ru/7f41b | oOIIeNpPUHATEIE HOPMBI IOBEICHUS, TIPABIIIA OOIIICHHUS
72 CO CTapIIMMH (TIEAarorniyecKuMu pabOTHUKAMH) U
Bu6mmotexa [JOK CBEPCTHUKAMU (00YyJarOIIUMUCS ), TPUHIIUIIBI yIeOHOH
2.2 Jlunamuka 7 0 https://m.edsoo.ru/7f41b | AUCUMIUIMHL 1 CAMOOPTaHU3aliH,
72 - IpUBJICUYCHUE BHUMaHUsI 00yUaromumxcs K
LEHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha yPOKax SBJICHUH,
73 3aKOHBI COXpPaHEHHS B 6 1 1 Eggi@ﬁiﬁiiﬂﬁn f41p | OPTaHMsalNA HX pa69TBI c nonyqaelxvaoﬁ Ha ypOKe
MeXaHHKe 7 COLMAIILHO 3HAYMMO# HHpOpMaIUeH —
== MHHULMMIPOBAaHUE €€ 00CYKICHUS, BEICKa3bIBAaHUS
Hroro no pasneny 18 00yJaroUIMICS CBOETO MHEHHUS TI0 €€ TTOBOIY,
Pasznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOANHAMUKA BBIPAOOTKH CBOETO K HEH OTHOIICHMUS;
OCHOBEI BuGnorexa [IOK - MCTIOJIb30BaHUE BOCITUTATENLHBIX BO3MOKHOCTEH
3.1 MOJIEKYJIIPHO- 9 1 https://m.edsoo.ru/7f41b | COACPXKaHHS yueOHOro MpeaMeTa Hepe3
KHHETHYECKOi TeOpHH 72 JEMOHCTPALMIO 00y4YarOIUMCsI IPUMEPOB
OTBETCTBEHHOT'O, IPAXKJAHCKOTO MTOBEICHNS,
OcHOBBI BH6H'HOTeKa HOK NPOSIBIICHHS YEJIOBEKOIIO0US 11 JOOpOCEPAEUHOCTH,
3.2 TEPMOAUHAMUKU 10 ! 0 }f};g)s.//m.edsoo.m/7f41b yepes MoI00p COOTBETCTBYIOMINX TEKCTOB [Tl YTSHHUS,
== 3aja4 JIsl pelIeHus], TPOOJIEMHBIX CUTYaINH st
ArperaTtHeie bubmmoreka LJOK 06CyXKICHHS B KJIACCe;
33 COCTOSIHHSI BEII[ECTBA. 5 0 https://m.edsoo.ru/7f41b | - ppumenenue Ha ypoke MHTEPAKTHBHBIX (OPM pabOTHI
dazoBbIC NIEPEXONBI 72 ¢ 00y4aromyMHCs: MHTEJUIEKTYaIbHBIX U,
Wroro no pazgeny 24 CTUMYJIUPYIOIINX MTO3HABATEIHLHYI0 MOTHBAIIHIO
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Paznen 4. JIEKTPOJIMUHAMUKA

4.1

DIIeKTpOCTaTHKA

10

Bbubnuoreka IJOK
https://m.edsoo.ru/7f41b

72

4.2

ITocTostHHBIN
3JIEKTPUUYECKUH TOK.
Toxu B pa3nUuHbIX
cpenax

12

Bbubnuoreka LJOK
https://m.edsoo.ru/7f41b

72

HTtoro no pazpeny

22

O00011eH1E 1 UTOTOBOE
MOBTOPEHUE

00y4arouXcsl; AUCKYCCHI, KOTOPBIE Taf0T
00y4aroImMcst BO3MOKHOCTb IPHOOPECTH OTBIT
BE/ICHUS] KOHCTPYKTUBHOTO THAJIOTa; TPYIOBOIi
paboTH! MK pabOTHI B TIapax, KOTOPBIE y4aT
KOMaHIHOU paboTe U B3aWMOJIEHCTBHIO C IPYTHUMU
IEeThMU;

- BKJIFOUEHHUE B YPOK UTPOBBIX MPOIEAYD, KOTOPHIE
MOMOTAIOT MOJIIEPKATh MOTHBAILINIO 00YUJaIOIIIXCS K
NOJYYEHUIO 3HAHUH, HATAXKUBAHHIO MTO3UTUBHBIX
MEKIMYHOCTHBIX OTHOILICHUH B KJIACCe, IOMOTaloT
YCTaHOBJIEHHUIO JOOpOXKeTaTeIhHONH aTMOC(EPHI BO
BpeMsl YPOKa;

- opranu3anys medcTBa MOTUBUPOBAHHBIX U
SPYAUPOBAHHBIX 00YYAIOMIUXCS HAJl HX
HEYCIIeBAaIOIIMMHU OJHOKJIACCHUKAMH, JAI0NIETO UM
COLMAIIbHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U
B3aUMHOH ITOMOILY;

- MHUITUUPOBAHKE U TIO/IEP>KKa HCCIIeI0BATEIhCKON
JIESITENIbHOCTH 00YYaIOMINXCsl B paMKaX pean3alin
VMU MHIMBULYaJbHBIX M IPYMIOBBIX
WCCIIEZIOBATENBCKUX MPOEKTOB, UTO JIACT
00yYarmmMcst BO3MOKHOCTh IIPHOOPECTH HABBIKH
CaMOCTOSITEIBHOTO PEUICHHUS TEOPETUIECKOM
poOIIEMBI, TEHEPUPOBAHUS U 0(OPMIICHHUS
COOCTBEHHBIX HIEH, yBAXKUTEIILHOTO OTHOIICHUS K
Yy XKHM HJIesiM, 0(pOpMIIEHHBIM B paboTax APYrHx
uccieoBateeil, HaBbIK MyOJUYHOTO BBICTYIUICHHS
niepe]] ayANTOpreH, apryMeHTUPOBaHUS U OTCTAWBaHUS
CBOEH TOYKH 3pEHUS.

OBUIEE KOJIMYECTBO
YACOB IT10 ITPOT'PAMME

68
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
HanveHoBame KoaunyecTBo 4acoB DJIeKTPOHHBbIE JeATeJBHOCTHh YYUTEJIs ¢ Y4eTOM NMPOrpaMMbl
New/m | pasnesos u Tem Konrponie: | Tpakrmueck (uucgposbie) BOCIIUTAHUSA HIKOJIbI
NMporpaMMbI Beero e padoThI He padoThbl obpasobateibiibie
pecypcsl
Pazgen 1. JJIEKTPOINHAMUKA -YCTaHOBJICHUE I0BEPUTENIbHBIX OTHOLIEHUN MEXIY
MaruuTHOE TIoJIe. Bu6mmoreka LIOK MeAaroru4eckuM pabOTHUKOM M 00yJaroIuMHucH,
1.1 DneKTpOMarHuTHast 11 1 1 https:/m.edsoo.ru/7f41¢ | CTOCOOCTBYIOUIUX MO3UTHBHOMY BOCTIPHATHIO
MHIYKIHS 97¢ oOyuaronmMucs TpeOOBaHUN U IPOCHO
ViToro mo paszeny 1 MeIarorn4ecKoro pa6OTHI:IKa, MPUBJICYCHUIO UX
BHUMaHUS K 00CyKaaeMol Ha ypoke HH(popMaIuy,
Pa3znen 2. KOJIEBAHUS U BOJIHBI AKTUBU3ALUU [I03HABATEIBHON JEATEIBHOCTY;
MexaHuueckue u Bubnuorexa [{OK - moOy>kIeHNe 00yJaromuxcs coOII0AaTh Ha YPOKe
2.1 AIIEKTPOMAarHUTHBIE 9 1 https://m.edsoo.ru/7f41¢c | oOIIENIPUHATHIE HOPMBI IOBEACHHUS, TIPAaBUIa OOLICHHUS
KOJIeOaHMsI 97¢ CO CTapIIMMH (TIeAarorndeCKUMHU pabOTHUKAMH) U
MexXaHnuecKie 1 Bu6mmorexa [JOK CBEPCTHUKAMH (00YyJarOIIUMUCS ), TPUHITUTIBI yUeOHOH
2.2 SIIEKTPOMArHUTHBIE 5 1 https://m.edsoo.ru/7f41c | AUCHMIUIMHEL M CAMOOPIaHU3allku,
BOJIHBI 97¢ - IpUBJICYCHNE BHUMaHUSI 00yUaroIuxcs K
[IEHHOCTHOMY acCIIeKTy M3y4aeMbIX Ha YPOKax
23 Ontrka 10 Eﬁﬁ/ﬁ%ﬁﬁﬁ Tf41e SIBJIEHUM, OpraHu3aliys ux Ra60TLI c nonyqvaeMoﬁ Ha
970 ypOKe COLMaNbHO 3HAYUMOH HH(pOpMaLuei —
= WHHULUUPOBAHUE €€ 00CYKICHNS, BHICKa3bIBAHUS
Wroro no pazzeny 24 00yJaroIIIMHCS CBOETO MHEHHUS TI0 €€ ITOBOY,
Pa3nen 3. OCHOBBI CHEIIMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH BBIPaOOTKH CBOETO K HEW OTHOIICHUS;
OCHOBBI CITELIHATBHO BuGnnorexa [IOK - HCTIONIb30BaHHUE BOCITUTATENBHBIX BO3MOKHOCTEH
3.1 TeOpHH 4 1 https://m.edsoo.ru/7f4lc | COACPHKanHs yaeOHOro mpeamera uepes
OTHOCHTEIEHOCTH 97c JEMOHCTPAITUIO 00YYaIOIMMCS TPUMEPOB
OTBETCTBEHHOTO, TPAKJAHCKOTO MTOBEJCHUS,
Horo 1o pasneny 4 MIPOSIBJICHHS YEJIOBEKOIIO0MS U 10OpOCepIedHOCTH,
Paznen 4. KBAHTOBASA PU3NKA gepe3 MoI00p COOTBETCTBYIONTNX TEKCTOB ISl UTECHUS,
IEMCHTEL KBAHTOBOI bubmoreka [JOK 3a/1a4 IS PeIICHUs, TPOOIEMHBIX CUTYaIIUN TSI
4.1 — 6 1 https://m.edsoo.ru/7f41c | oOCykIeHHUs B KiIacce;
97¢c - MPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX POopM
Bubmorexa [IOK paboTHI ¢ 00YJAIOIIMMHUCS: HHTEIUIEKTYaJIbHBIX UTD,
4.2 Crpoenne aToma 3 1 https://m.edsoo.ru/7f41¢ | CTHMYMPYIOUIMX MO3HABATETLHYIO MOTHBAIHIO
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97¢
Bubnuoreka [JOK

43 AToMHOE SIIpO 5 https://m.edsoo.ru/7f41c
97¢

Wrtoro no pazaeny 14

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPUIHUKHU

DJIeMEHTBI bubmunoreka IIOK

5.1 aACTPOHOMUH U 6 https://m.edsoo.ru/7f41c
acTpohu3nKu 97c

Wroro no pazneny 6

Pazgea 6. OBOBIIAIOINEE TIOBTOPEHUE

O6o6maromee
MOBTOPEHUE

6.1

Bbub6moreka IJOK
https://m.edsoo.ru/7f41¢c
97¢

Hroro no pazaeny

00yJaronIuXxcsl; AUCKYCCHI, KOTOPBIE AAf0T
00y4aroIMcsi BO3MOKHOCTb IPHOOPECTH OTBIT
BEACHHUS KOHCTPYKTUBHOTO IMAJIOTA; TPYIIIOBON
paboTHI WK PabOTHI B Mapax, KOTOPHIE ydaT
KOMaH/IHOH paboTe 1 B3aMMOAEHCTBUIO C IPYTHMH
JIEeTHMH;

- BKJIFOUEHHUE B YPOK UTPOBBIX MPOIEAYD, KOTOPHIE
[TOMOTAIOT MTOAAEPKATh MOTHBAIINIO 00YJarOIUXCS K
MOJYYCHUIO 3HAHWH, HAJTA)KWBAHHUIO TO3UTUBHBIX
MEXIMYHOCTHBIX OTHOIIEHHUH B KJ1acce, HOMOTaroT
YCTaHOBJICHHUIO JOOpOKeIaTeIbHON aTMOC(EpPHI BO
BpeMsl YpOKa;

- opranu3anms medcTBa MOTUBUPOBAHHBIX U
SPYAMPOBAHHBIX O0YUAIOMIMXCS HAJl UX
HEYCIEBAIONIMMHU OJJHOKITACCHUKAMHU, JTAFOIIETO UM
COLMAJIbHO 3HAYMMBIH OTBIT COTPYIHUYECTBA U
B3aMMHOH ITOMOILY;

- HHUITUMPOBAHKE U TIOJ/IEPKKA UCCIIe0BATEIHCKON
JeSITebHOCTH 00yUaIOINXCsl B paMKaX peallu3aliu
WMH UHAWBUAYAIBHBIX U TPYIIIOBBIX
HCCIIEIOBATEIBCKIX MTPOEKTOB, YTO IACT
00y4YaroIMcsi BO3MOKHOCTh MPHOOPECTH HABBIKH
CaMOCTOSITEIBHOTO PELICHHUS] TEOPETHIECKOI
MIPOOJIEMBI, TEHEPUPOBAHUS U O(DOPMIICHHS
COOCTBEHHBIX HICH, yBOKUTEIFHOTO OTHOIICHHUS K
9y XKUM HJIesIM, 0(pOpMIIEHHBIM B paboTax APYTHX
HccreoBaTeNneil, HaBbIK MyOJINYHOTO BBICTYIIIICHUS
repen ayJuTopue, apryMeHTHPOBAHUS U
OTCTaWBaHMsI CBOCH TOYKH 3PCHUSI.

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68
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IHOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
KosnuecTBO 4yacoB
Tema poka KOHTpOJ’I HpaKTqu 3J'IeKTp0HHI>Ie IIP[(prBI)Ie
y Bcero bHBIC CKHe o0pa3oBaTeJibHbIE Pecypchl
padoTsbI padoThbI
bubnuoreka IJOK
https://m.edsoo.ru/ff0c32e2
Ypok "®usnka U eCTeCTBEHHO-
1. ®wusnka — HayKa O IpUPOJIE. 1 HAyYHBIA METOJI TIO3HAHUS
Hayunsle MeTObI TO3HAHUS npuposr” (POLI)
OKPYKarOIIEro MUpa https://resh.edu.ru/subject/lesson
/5894/start/90071/
2. Pousb u MecTo pusmuku B
Q)OpMI/IpVOBaHI/II/I COBpPEMECHHOU 1 Bu6morexa LIOK
HayqHOM KapTHHbLI MUpa, B https://m.edsoo0.ru/ff0c3508
MPAKTHYECKOM JEATSILHOCTH JIFOICH
Bbu6nuoreka IJOK
https://m.edsoo0.ru/ff0c3620
3. MexaHuuecKkoe TBUKEHUE. Vpok "PaBHOMEpHOE
OTHOCUTEIIEHOCTh MEXaHUYECKOTO 1 IPSIMONMHEIHOE ABIKEHNIE
newkenus. [lepemenienue, MatepuanpHoit Touku" (POI)
CKOpOCTh, YCKOPEHHE https://resh.edu.ru/subject/lesson
/6287 /start/46887/
4. P i
ABHOMEPHOE NPSIMOJIMHEHHOE | Butmorexa LOK
ABIDKCHUC https://m.edsoo.ru/ff0c372¢
5. PaBHOYCKOpEHHOE MPSAMOJIUHENHOE 1 Butmorexa LOK
ABIDKCHUC https://m.edsoo.ru/ff0c39¢cc
6. CB0660I[HOC nmajeHue. Y CKopeHne 1 Bu6morexa LIOK
CBODOAHOTO HAACHHS https://m.edsoo.ru/ff0c3ada
7. KpuBoJHHEWHOE IBUXEHUE.
JB>KeHME MaTepUaibHONW TOYKH T10 1
Ypoxk "PaBHOyCKOpEeHHOE
OKPYKHOCTH o
JIBIOKCHUE MaTepHalIbHOU
touku" (POIII)
8. IlpHHUAN OTHOCHTENBHOCTH https://resh.edu.ru/subject/lesson
lanuies. MHeprianbHbie CUCTEMBI 1 /3721/start/160133/
otcuéra. [lepBbIii 3akon HeroTona
9. Macca tena. Cuna. [TpusaImm
cynepno3unuu cui. Bropoii 3akox 1
HbroroHa jy1s1 MaTepuasbHON TOUKH
10. Tperuii 3axoH HeroToHa 114 Ypox "PapHomepHOe H,]? FDRCHIE
1 TOYKH 110 OKpy>kHOCTH" (POIII)
MATCPHATILHBIX TOHCK https://resh.edu.ru/subject/lesson
/3711/start/47122/
11. 3axoH BcemupHoro tarorenus. Cuna
TshkecTH. [lepBas kocMuuecKas 1 0
CKOpPOCTh
12. Cuma ynpyroctu. 3akon ['yka. Bec 1 bubmuorexa [JOK
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https://m.edsoo.ru/ff0c3be8
Vpoxk "NHepluanbHble CUCTEMBI
oTCUeTa ¥ MPUHIIAIT
OTHOCHUTEILHOCTH B MeXaHHuKe"

(PBII)
Tena https://resh.edu.ru/subject/lesson
/6286/start/47238/
13. Cuna tpenuns. Koaddunnent
Tperus. Cria CONMpOTUBIICHHS TIPH BuGmorexa [IOK

JBHUXCHHHU TECJ1a B XKUJIKOCTU HUIIN
rasc

https://m.edsoo.ru/ff0c3bed

14.

[TocTymarensHOE U BpamaTeIbHOE
JIBUKEHHE a0COIOTHO TBEPAOTO
Teaa. MoMeHT cuibl. I1neuo cuibl.
Yca0Bus paBHOBECHS TBEPIOTO Tella

Bbubauoreka LIOK
https://m.edsoo.ru/ff0c3bed

15.

NMirynbec MaTepuanbHON TOYKH,
CHUCTEMBI MATEPUAIIBHBIX TOYEK.

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0c3d00
VYpok "' paBUTallMOHHBIE CUJIBI"

Nmnynbse cunbl. 3aKOH COXpaHEHHS (PDII)
UMITyJibca. PeakTHBHOE MBHKEHUE https://resh.edu.ru/subject/lesson
/4718/start/47325/
16. Pabora 1 MOIIHOCTH CHJIBL.
Kunermueckast sneprust bubmmotexa [IOK

MaTepuanbHOi Toukn. Teopema 00
W3MEHEHUH KHHETHYECKON SHEPTHU

https://m.edsoo.ru/ff0c3el8

17.

[loreHumanpHas 3Heprus.
[lorenuumanpHas 3HEPTUA yIpyro
nepOpMUPOBAHHOM MPY>KUHBI.

Ypoxk "3akon 'yka" (POII)
https://resh.edu.ru/subject/lesson

HOTCHHI/Ia.HI)Ha}I OHEprus Tejia /4721 /start/47472/
BOJIM3M TTIOBEPXHOCTH 3EMITH

18. TToTeHuManbHLIE U
HenoTeHIaIbHbIe CUIbl. CBSI3b Bu6nnoreka [{OK

paboThl HEMOTEHIIMATBHBIX CHII C
U3MEHEHUEM MEXAHUYECKON
SHEPrUu CUCTEMBI TeJl. 3aKOH

https://m.edsoo.ru/ff0c3{76
Ypoxk "Cuiel Tperns” (POLII)
https://resh.edu.ru/subject/lesson

COXpaHEHUSI MEXaHUYECKOH 3HEPTruu [6289/start/47531/
19. JlabopaTopHnas paborta

«UccnenoBanue cBsi3u pabOTHI CHITBI

C UBMEHEHHEM MEXaHUYECKOU bubmuoreka [JOK

SHEPTUU Teja Ha IpUMEpPE
pacTsDKeHUS] pE3NHOBOTO JKTYTa

https://m.edsoo.ru/ff0c41a6

20.

KontponbsHas pabora mo teme
«Kunematuka. JlnHaMuKa. 3aKOHBI
COXpaHECHUS B MEXAHUKE

21.

OCHOBHBIE TTOJIOKEHNS
MOJIEKYJIIPHO-KUHETHYECKOM
TeopuH. BpoyHOBCKOE NBHKEHUE.

VYpok "[locTynarensHoe
JBIDKEHHE. BpamarensHoe
JIBIKEHUE TBEPIOTO Tea"
(PBII)
https://resh.edu.ru/subject/lesson
/6288/start/47151/
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Muddysus

22,

XapakTep NBUKEHUSA U
B3aMMOJEHCTBUS YaCTHI] BELIECTBA.
Mopenu cTpoeHus ra3os,
JKUIKOCTEH M TBEPIBIX Tel

bubnmoreka IJOK
https://m.edsoo.ru/ff0c43d6
Ypoxk "Umnynbsc. 3akoH
coxpanenus umiryibca” (POLLD)
https://resh.edu.ru/subject/lesson
/5895/start/138339/

23.

Macca mounekyin. KonnuectBo
BewectBa. [locrosiHHas ABoraapo

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4502

24,

TemnnoBoe paBHOBECHE.
TeMmnepatypa u e€ U3MepeHue.
[Ixana Temneparyp Llenbcus

Bbubauoreka LIOK
https://m.edsoo.ru/ff0c461a

25.

WUneanbusnii raz 8 MKT. OcHoBHOE
ypaBHenune MKT

bubmuoreka LIOK
https://m.edsoo.ru/ff0c478¢

26.

AOcomoTHas TeMIiepatypa Kak Mepa
cpeHel KUHETUYECKOW 3Heprun
JBUKEHUS MOJIEKYJI. Y paBHEHHE
MenneneeBa-Knaneiipona

VYpoxk "PaboTta. MOMIHOCTS.
OHeprus. 3aKOH COXpaHEHUs
MEXaHUYECKOMN sHepTUN"

(MDIII)
https://resh.edu.ru/subject/lesson
27. 3akon [lamproHa. I'a30BbIC 3aKOHEI /6290/start/197453/
28. JlabopaTtopHas pabora
«HccnemoBanue 3aBHCHMOCTH Bubmiorexa [IOK

MEXK]ly TapaMeTpaMu COCTOSHUS
pa3pexEeHHOTro raza»

https://m.edsoo.ru/ff0c4b74

29.

H3omnporecchl B U€aIbHOM rase U
uXx rpaduyeckoe npeacTaBIeHUE

bubmmoreka LIOK
https://m.edsoo.ru/ff0c4dc2

30.

BuyTtpennss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
CHoCcOOBI €€ U3MEHEHUSL.
KonuuaecTBo TemnoTsl u paboTa.
BHyTpeHHss 3HEprus 0JHOATOMHOIO
WJEAIBHOIO rasa

Ypoxk "CtpoeHue ra3000pa3HbIX,
JKUJIKMX ¥ TBEPJBIX TEIL.
Wneanpnbriii raz" (POL)
https://resh.edu.ru/subject/lesson
/373 1/start/47858/

31.

BI/II[I)I TCIUIONICpCaAaYn

Ypok " Beruncnenus ¢
WCTIONIb30BaHUEM MOHSITHN
"KOJTM9IEeCTBO BemecTna" u
"momsipraast macca"" (MOIII)
https://uchebnik.mos.ru/material
_view/atomic_objects/8460843?
menuReferrer=catalogue

32.

V nenpHas TEIIOEMKOCTE BEILIECTBA.
KonuuectBo TemnoTel npu

Ypok "Temneparypa. DHeprus
TEIJIOBOr'O IBUXKEHUS MOJIEKY"

Teronepeaayde. AnuadbaTHbINA (POLL)
npomecc https://resh.edu.ru/subject/lesson
/5898/start/15462/
33. IlepBbIit 3aK0H TEPMOJUHAMUKA U bubmmotexa [IOK

Cro NpUMCHCHHUE K U30Ipouecccam

https://m.edsoo.ru/ff0c4fde
Ypok "OCcHOBHOE ypaBHEHHE
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MKT" (POILL)
https://resh.edu.ru/subject/lesson
/6291/start/15491/

34.

HeobpaTtuMocTh IpoIieccoB B
npupoze. Bropoii 3akoH
TEPMOIMHAMUKH

bubmuoreka LIOK
https://m.edsoo.ru/ff0c511e

35.

[punmun aeiicteus u KI1
TCIIOBOM MaIllMHEI

Ypok "YpaBHEHUE COCTOSHUS
HJIealIbHOTO rasa. I'a3oBbie
3akoHbI" (POLI)

36. Lukn Kapuo u ero KIITJT https://resh.edu.ru/subject/lesson
/6292/start/325554/
37. Dxonoruyeckue NpodIeMbl Bu6morexa IOK

TCIUIOOHEPTECTUKU

https://m.edsoo.ru/ff0c570e

38.

O06o0maronuii ypok
«MonekynsapHas ¢puzuka. OCHOBBI

Ypok "OcHOBHBIE NOJOKEHUS

TEPMOTHHAMIERH MKT. bpoyHoBckoe nBuxenne"
(POII)

39. KoutposbHas pabota 1o eme https://resh.edu.ru/subject/lesson
«MonekynspHas gusuka. OCHOBBI /4722 /start/47800/
TEPMOIMHAMUKI

Bubnuoreka IJOK

https://m.edsoo.ru/ff0c5952
Ypok "BHyTpeHHs SHEeprusl.
Paoora. KonnuectBo Teruiorsr”

40. TMapooOpa3oBaHue ¥ KOHCHCAIHS. (PDIII)
Hcnapenue u KuIeHue https://resh.edu.ru/subject/lesson
/5897 /start/150904/
41. AGCONIOTHAS U OTHOCUTEIIbHAS
BJIAYKHOCTh BO311yXa. HachlleHHbII Bubmuorexa LJOK

nap

https://m.edsoo.ru/ff0c5¢36

42.

Tépnoe Teno. Kpucramimueckue u
aMop(HbIe Tesia. AHH30TPOITUS
CBOMCTB KpUCTAIIIOB. JKujkue

bubmuoreka LIOK
https://m.edsoo.ru/ff0cSefec
Ypox "[lepBrlii 3aKk0H

43.

kpucTajuibl. CoBpeMEHHBIE TEpMOJUHAMHKH"

MaTepHaIbI https://resh.edu.ru/subject/lesson
/4723/start/15578/
Bbu6nuoreka IJOK

[InaBieHUe U KPUCTATUTA3AIHSL.
VY nenpHas TeIuioTa IUIaBJIeHUS.
CyOmmmManus

https://m.edsoo.ru/ff0c600a
Ypok "CTaTucTUUeCKHA CMBICIT
BTOpOro Havana. [{ukisl. [{ukn
Kapno" (M3OIII)
https://uchebnik.mos.ru/material
view/atomic_objects/11840816
?menuReferrer=catalogue

Ypoxk "TemnoBeie ABUTATETH.
KII[ TenioBsix ngBurarenei”

(PBII)

44. YpaBHEHHE TEIJIOBOIO OajgaHca https://resh.edu.ru/subject/lesson
/3763 /start/160222/

45. DnexTpu3aius Tei. DIEKTPUISCKUN Bubmuoreka [JOK

3aps. JIBa BHIa DIEKTPHUECKHUX

https://m.edsoo.ru/ff0c63b6
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3apsa0B

46.

HpOBOZLHI/IKI/I, AUBJICKTPUKU U

bubnmoreka IJOK
https://m.edsoo.ru/ff0c65{0
VYpoxk "Kugkoctu u TBEpAbIE

MOJTYPOBOJHUKHU. 3aKOH tena." (POIL)
COXPAHEHUS JICKTPHUUECKOT0 3apsaa https://resh.edu.ru/subject/lesson
/3741/start/78608/
47. BzaumopeicTBre 3apsSaoB. 3aKOH
Kynona. ToueuyHblid 37€KTpUUECKUI Bubmumorexa LJOK

3apsi

https://m.edsoo.ru/ff0c6820

48.

Hanps:x€HHOCTD 37€KTPUUECKOro
nosist. [IpuHImn cynepno3uuuu
3JIEKTpUUYECKUX noJier. JInHuu
HaIpPsHKEHHOCTU

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0c6bcc

49.

Pabora cui 31eKTpoCTaTHYeCcKOro
nois. [Torennuan. PasHocTh
MOTEHIINAIOB

Bubnuoreka IJOK
https://m.edsoo.ru/ff0c6ced
Ypok "OnekTpudeckuit 3apsi.
3akon Kymona" (POLL)
https://resh.edu.ru/subject/lesson
/6293 /start/160282/

50.

HpOBOILHI/IKI/I " OUBJICKTPUKU B
SJICKTPOCTATUYCCKOM II0JIE.
I[I/IZ)J'IGKTPI/I‘IGCKBH MIPOHUIIAEMOCTH

bu6nuoreka IJOK
https://m.edsoo.ru/ff0c6df2
Ypoxk "Hanps:xk€HHOCTS 1
TTOTCHITHAIT
AIEKTPOCTATUICCKOTO TIOJIS.
Pasznocts notennumanos" (POIII)
https://resh.edu.ru/subject/lesson
/5899/start/48723/

51.

OnextpoémrocTs. KoHaeHcarop

Bubnuoreka IJOK
https://m.edsoo.ru/ff0c6f00

52.

DNEeKTPOEMKOCTD INTIOCKOIO
KOH/IeHcaTopa. DHeprus
3apsHKEHHOTO KOHZEHCaTopa

bubmuoreka LIOK
https://m.edsoo.ru/ff0c7126

53.

JlaGopaTtopnas pabora "U3mepenne
IEKTPOEMKOCTH KOHAEHcaTopa"

Ypok "DNeKTpOeMKOCTb.
Konpencarop" (POLL)
https://resh.edu.ru/subject/lesson
/3753/start/48777/

54.

[TpuHIMI AEUCTBUS U TIPUMEHEHUE
KOH/IEHCAaTOPOB, KOIMPOBAJIEHOTO
amnmapara, CTpyHHOTro IpHUHTepa.
DNeKTpOoCTaTUYecKast 3amuTa.
3a3eMyIeHHE IEKTPONPHUOOPOB

Ypok "DIIeKTpOEeMKOCTb.
Konpencartop" (MOLL)
https://uchebnik.mos.ru/material
_view/atomic_objects/8475064?
menuReferrer=catalogue

55.

DIEKTPUYECKUHN TOK, YCIOBUS €r0
cyuiecTBoBaHMs. [I0CTOSTHHBIN TOK.
Cuiia Toka. Hanpsikenue.
Compotusnenue. 3akoH Oma J1st
y4acTKa [emnH

Ypoxk "KoHmeHcaTopHI.
DNeKTPOEMKOCTh
koHzaeHcaTopa" (MOI)
https://uchebnik.mos.ru/material
view/lesson templates/205858
7?menuReferrer=catalogue

56.

INocnenosatenpHOE, NapaIeabHOE,
CMEIIaHHOE COEANHEHHE
NpoBOAHUKOB. JlabopaTopHast

VYpok " 3akon Oma 715 yyacTka
nenu. CoeanHeHus
npoBoaHKKoB" (POIII)
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pabora «M3yueHne cMenaHHOTro

https://resh.edu.ru/subject/lesson

COCIUHCHHS PE3UCTOPOB 15901 /start/48864/
57. PaboTa 1 MOIIHOCTH
AIEKTPUUIECKOTO TOKA. 3aKOH bubmuoreka LIOK

Hxoyns-Jlenna

https://m.edsoo.ru/ff0c7410

8.

3axon OMa 17151 TTIOTHOM (3aMKHYTOM)
anekTpudeckoil nenu. Koporkoe
3ambikadue. JlabopatopHas padora

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0c7838
Ypok "3akon J[xoyins-JleHua.

59.

«3mepenne IIC ucTouyHMKA TOKa Sact )

1 €r0 BHYTPEHHET0 COMPOTHBICHH https://resh.edu.ru/subject/lesson
/4741 /start/150960/
Bu6nuoreka IJOK

DNeKTpOHHAsI TPOBOAUMOCTH
TBEPBIX METAILIOB. 3aBUCUMOCTh
COTIPOTUBJICHHUS METAIIJIOB OT
TeMrepaTypbl. CBEpXIIPOBOJIUMOCTD

https://m.edsoo.ru/ff0c7ac0
Ypoxk "3akon Oma asist moHOM
nenu" (POL)
https://resh.edu.ru/subject/lesson
/5900/start/49362/

Ypok "DNeKTpuIeCcKuil TOK B

60. DnexTpuYecKHil TOK B BaKyyMe. metaiax" (POIL)
CBoiicTBa 371€KTPOHHBIX IIyYKOB https://resh.edu.ru/subject/lesson
/3775/start/107857/
61. IMomynpoBoAHUKH, UX COOCTBEHHAS .
1 TIpHMECHAs! TTPOBOMMOCTD Ypok "OnekTpuueckuil ToK B
c P . P ' Bakyyme 1 razax" (POLL)
BOHCTBA p—N-TICPEXO/A. https://resh.edu.ru/subject/lesson
omnynpoBogHHKOBBIE IPHOOPBL /3787 /start/197482/
. bubmuoreka LIOK
62. DIEeKTpUYECKUN TOK B PACTBOpax U https://m.edsoo.ru/ff0c84ae
paciuiaBax 371€KTPOIUTOB. Ypok "DnekTpuueckuii ToK B
DIIEKTPOIUTHIECKAS TUCCOITHAIIHS. nonynpooaHukax" (POIII)
DNeKTpoIn3 https://resh.edu.ru/subject/lesson
/6294 /start/49445/
. bu6nuoreka IJOK
63. DIIeKTpUIECKUN TOK B Ta3ax. https://m.edsoo.ru/ff0c82ba
CamocTosATebHBIN 1 Ypok "DneKTpuuecKkuii TOK B
HECaMOCTOSATEIBHBIN pa3psil. xuakocTsax" (POLI)
Mounus. [1na3zma https://resh.edu.ru/subject/lesson
/6295/start/15636/
64. DnexTpudeckue MpuOOpsl U
YCTpOICTBA U MIX TIPAKTUIECKOE Bubmiorexa [IOK
npuMeHeHue. 1lpaBana TeXHAKH https://m.edsoo.ru/ff0c84ae
0e301macHOCTH
65. Ob6o0maroIHii ypoK Bubmorexa [IOK
«ONEeKTPOAHHAMHKA https://m.edsoo.ru/ff0c86fc
66. KonTponbHas paboTa 1o teme
«SHeKTpOCTaTI:IKa. [TocTostHHBIN BuGnnotexa LOK
dNEKTpUHecKuit ToK. Toku B https://m.edsoo.ru/ff0c88be
Pa3IMYHBIX Cpemax»
67. PaboTa Hax omMOKaMH. bubmuoreka LIOK

O6o06maromuit ypok mo temam 10

https://m.edsoo.ru/ff0c8a8a
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Kjacca

68. OGobIaroLmii ypok o Temam 10 Bu6imotexa LIOK

Kj1acca 1 https://m.edsoo.ru/ff0c8c56

OBUIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 68 3 4

IHOYPOYHOE IIVTAHUPOBAHHUE
11 KITIACC

KoauuecTBo yacoB

Kontpon | Ilpakruue | JJIeKTPOHHBbIE HH(POBDIE
Bcero bHBIE cKHe o0pa3oBaTe/ibHbIe pecypchl
padoTsl padoThI

Tema ypoka

1. HOCTOHHHBIG MArduThbl U UX
B3anMOJeHCTBHE. MarHuTHOE TOJIE.

B . 1 Bbubauoreka LIOK
€KTOp MarHUTHOM MHIIKIIHH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHON MHAYKUIWA
2. MarsauTHOE TIoJIe MPOBOJHHKA C
TokoM. OmBIT DpcTeaa. Bunorexa LIOK
B3aumopeiicTBre NpOBOAHUKOB C 1 https://m.edsoo.ru/f0c8fe
TOKOM
3. JlaGoparopnas pabora «/3yueHue
MarHUTHOTO MOJISl KaTYIIKH C 1 1 bubmmotexa [IOK
TOKOM) https://m.edsoo.ru/ff0c98fe
4. JlelicTBHe MarHUTHOTO IOJIS Ha
MPOBOTHUK ¢ TOKOM. Crita Amriepa.
JlaGoparopHast paboTta BuGmorexa LOK
«Hcenenosanme ACHCTBIA ! ! https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM)
5. JlelicTBHE MarHMTHOTO IOJI Ha
JIBUXKYIIYIOCS 3apsSKCHHYIO BuGmorexa LOK
uactuuy. Ca Jlopenna. PaGota ! https://m.edsoo.ru/fR0codf4

cunsl Jlopenna

Ypok "MarauTHas WHIYKITHS.
JelicTBue MarHUTHOTO MOJIS Ha
ITPOBOJIHUK C TOKOM U

6. DJEKTpOMarHUTHAsE MHTyKLHUA.
IToTOK BEKTOpa MAarHUTHOU

naaykiun. 3C naayKImn. 3akoH 1 JBIDKYILYIOCS 3apSIKCHHYIO

3JIEKTPOMATHUTHON MHIYKITUH yactuiy" (PRIII)

dapanest https://resh.edu.ru/subject/lesson
/3806/start/46748/

7. JlaGoparopnas pabora
«HccrnenoBanue SIBICHUS 1 1 Bubnuoreka IJOK
AIIEKTPOMATHUTHOU HHIYKIIHH» https://m.edsoo.ru/ff0cal S0
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NunyxTuBHOCTH. SIBNCHUE
camomuaykmun. DJ1C
CAaMOWHIYKIIHA. DHEPTH
MarHUTHOTO TOJISl KATYIIKU C TOKOM.
DIIEKTPOMArHUTHOE TI0JIe

Bbubmuoreka LIOK
https://m.edsoo.ru/ff0ca600

9. TexHudeckue yCTpOHCTBA U HX
IIPUMEHEHHE: IOCTOSHHBIC MalHUTHI, Buneo "TIoCTOSHHEbIE MATHUTHL.
3JIEKTPOMArHUTBHI, MarnutHas crpenka" (MOL)
JIEKTPOJIBUTATEIIb, YCKOPUTEIN https://uchebnik.mos.ru/material
3JIEMEHTAPHBIX YACTHLL, view/atomic_objects/1839038?
WHTYKIHOHHAS TIedh menuReferrer=catalogue
Bubnuoreka IJOK
https://m.edsoo.ru/ff0cab82
10. O6o6maromuii ypox «MarautHoe Ypok "DileKTpoMartuTHas
rmoJie. DIEeKTPOMarHuTHAS unaykius" (PDIL)
WHIYKIIASD https://resh.edu.ru/subject/lesson
/4908/start/96375/
11. KonTponbHas paboTa 1o teme
«MarauTHoe I10J1e. Bbubmuoreka [IOK
DIEKTPOMATHUTHAS MHIYKIIHSD https://m.edsoo.ru/ff0cad58
12. CB0oOOmHBIE MEXAaHUYECKUE
kosiebanus. ['apmoHnyeckue
KojeOanus. Y paBHECHUE bubmmoreka [{OK
rapMOHHYECKUX KOJIEOaHMIA., https://m.edsoo.ru/ff0caf06
[IpeBpatienue sneprun
13. JlabopaTopHas paborta
«HccnenoBanne 3aBUCUMOCTH VYpox "MexaHuuecKne
MepHUo/Ia MANBIX KoJleOaHuid Tpy3a Ha kosiebanus" (POIL)
HHTH OT JUIMHBI HUTH U MacChl https://resh.edu.ru/subject/lesson
rpysa» /4907/start/78497/
Bbubmuoreka LIOK
14. Kone6aTenbHEIi KOHTYD. https://m.edsoo.ru/ff0cb820
CBoOOIHBIE 3JICKTPOMarHUTHHIC Ypox "Ceobomie 1
BBIHYK/ICHHBIE
KOIIE0AHN B FAICATEHOM 3NIEKTPOMAarHUTHBIE KOJIEOaHMUsI.
K0JIeOaTeIbHOM KOHTYpe. AHalIorus Koue6arelbHblil KoHTYp"
MEXKIY MEXaHUIECKUMH U (PDIII)
DIIEKTPOMATHUTHBIME KOJIEOaHUSIMM https://resh.edu.ru/subject/lesson
/5903 /start/46945/
15. ®opmyna Tomcona. 3akoH
COXPAHEHUS PHEPTUU B UACAITBHOM bubmorexa I[{OK
K0J1e6aTeILHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
16. IlpencraBneHne 0 3aTyXarOMINAX
KosieOaHusIX. BoiHy R IeHHbBIE
MEXaHHYECKHE KOJIeOaHusI. bu6nuoreka [JOK
Pe3onanc. BeIHYKIeHHEIE https://m.edsoo.ru/ff0cbb86
3JIEKTPOMArHUTHBIE KOJIeOaHUs
17. TlepeMeHHEIH TOK. bubmuoreka [IOK



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://m.edsoo.ru/ff0cb820
https://resh.edu.ru/subject/lesson/4907/start/78497/
https://resh.edu.ru/subject/lesson/4907/start/78497/
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://m.edsoo.ru/ff0cab82
https://uchebnik.mos.ru/material_view/atomic_objects/1839038?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/1839038?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/1839038?menuReferrer=catalogue
https://m.edsoo.ru/ff0ca600

CuHycOUAanbHBIA NEPEMEHHBIN TOK.
MOIHOCTE NEPEMEHHOIO TOKA.
AMIUIUTYAHOE U IEUCTBYIOILEE
3HaYeHHE CHJIbI TOKA M HAIPSKEHUS

https://m.edsoo.ru/ff0cbd34
Ypok "llepemeHHbII
anextpudeckuit Tok" (POLL)
https://resh.edu.ru/subject/lesson

/4909/start/47006/
Ypoxk "Tpanchopmarop"”
18. Tpaucdopmarop. [IpousBozacTso, (MDILI)
nepeaada u moTpedieHne https://uchebnik.mos.ru/material
IIEKTPUYECKOH IHEPIrUH view/lesson_templates/223538
1?menuReferrer=catalogue
19. YcTpoiicTBO M pakTUYecKoe
MPUMEHEHUE JCKTPUISCKOTO BuGmorexa LOK
3BOHKA, TCHCPATOPA CPEMCHHOTO https://m.edsoo.ru/ff0cc324
TOKA, TUHUIA AJIEKTpoIIepe1aq
20. DKOJOTHIECKUE PUCKH TIPH
MIPOU3BOCTBE JIEKTPOIHEPTHH.
KynwsTypa ucnons3oBanus bubmuoreka [IOK
3JIEKTPOIHEPTUH B MOBCEHEBHOM https://m.edsoo.ru/ff0cca54
JKU3HU
21. MexaHu4ecKue BOJIHBI, YCIOBUS
pacrpocTpanenus. [lepuo. Ypok "MexaHudeckue BOTHBI"
CKOpOCTh pacrpoCcTpaHEHUS U (POII)
JJTMHA BOJIHBI. HonepeqHBIe u httDS://reSh.edu.m/SubieCt/leSSOH
TPOJIOTBHBIE BOTHBI /3795/start/270796/
22. 3Byk. CkopocTh 3ByKa. I'pOMKOCTB Butmorexa LIOK
sByka. Bricota ToHa. Tem6p 3eyxa https://m.edsoo.ru/ff0cccOc
bubmmoreka LIOK
https://m.edsoo.ru/ff0ccfe0
23. DneKTpoMarHUTHBIC BOTHBI, UX Ypok "DIIeKTpOMarHHTHbIE
cBoiicTBa U cKOpocTh. [1Ikama Bostabl" (POII)
JIEKTPOMAarHUTHBIX BOJIH https://resh.edu.ru/subject/lesson
/4913 /start/47383/
Ypoxk "[Ipumenenune
24. TIpvHIUIIBI PATUOCBSI3U U 3IIEKTPOMAarHUTHOTO
TeneBUaeHUs. Pa3BuTre cpeacTB mnyuenus" (POII)
cBs3u. Paguonokanusg https://resh.edu.ru/subject/lesson
/4915/start/47443/
25. Konrponbnas padora «Konebanus u Butmorexa LOK
BOJHBD https://m.edsoo.ru/ff0cc6f8
. bu6mmoreka [JOK
26. IpsmonunelHoe paj)HPOCTpaHeHI/Ie https://m.edsoo.ru/ff0cd350
CBET4 B OMHOPOJIHOM CPEAC. Vpok "CBeToBbie BOJIHBI"
ToueuHslif UCTOYHUK CBETA. JIyd (POLI)
cBeTa https://resh.edu.ru/subject/lesson
/4914/start/47590/
27. OtpaxeHue cBeTa. 3aKOHBI
oTpaxkeHus ceta. [loctpoeHue bubmmoreka [{OK
H306pa)l(eHHI>i B IUIOCKOM 3€pKaje httDS://m.edSOO.erfOCd“-eo
28. Ilpenommenue ceera. [lomHoE Bubnuoteka I[TOK

BHYTPCHHCC OTPAXKCHUC.

https://m.edsoo.ru/ff0cd7{6
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[IpenenbHbIN yromn mogHoro
BHYTPEHHETO OTpPaKeHUS

29.

Jlaboparopnas pabota «M3mepenue
HOKa3aTesis MPEeIOMICHUS CTEKIIa»

bubmuoreka LIOK
https://m.edsoo.ru/ff0cd67a

30.

JIunzer. [ocTpoeHne n3odpakeHui
B uH3€e. POpMyJ1a TOHKOU JIMH3HIL.
VYBenuueHune JTUH3HI

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cddle

31. JlaboparopHnas pabora Ypoxk "Jlunza. [loctpoenune
«HccmenoBanme CBOMCTB n3o0paxenus B uH3e" (POIII)
M300paKEHHIT B JTHH3AX» https://resh.edu.ru/subject/lesson

/3843 /start/270825/
32. Hucnepcus cBeta. CIIOXKHBIA COCTaB
Oenoro cBera. L{ser. JlabopaTopHas Vpox "Jllucniepens usera®
paTop (P3ILI)
pabora «Habmonenne mucnepcnn https://resh.edu.ru/subject/lesson
CBCTa» /3818/start/47999/
bubmnuoreka LIOK
https://m.edsoo.ru/ff0ced22
Ypoxk "UaTepdepenmus ceera”

33. HUnrepdepennus ceera. Judpakius (PDIII)

cBeta. JludpakunonHas pemeérka https://resh.edu.ru/subject/lesson
/5906/start/197573/
bubmuoreka LIOK
https://m.edsoo.ru/ff0cf02e
Ypoxk "[lonsipuzarus ceeTa.
KopnyckynspHas v BOJHOBasI

34. INomepeyHOCTh CBETOBBIX BOJIH. teopun cera" (POLL)

[Monsipuzanus ceeta https://resh.edu.ru/subject/lesson
/3853 /start/48173/

35. Onruueckue MpUOOPHI U YCTPOMCTBA Vpoxk "Onrtuueckue npubopsr”

Y YCJIOBUS UX 0€301MacHOTo (POII)

IPUMCHCHHS https://resh.edu.ru/subject/lesson
/3829/start/197511/
bubmmoreka LIOK
https://m.edsoo.ru/ff0cf862

36. T'paHHIIE IPHMEHMMOCTH Ypoxk "[locTynarsl crienuanbHOM
KJIACCHYCCKOW MEXaHHKH. TEOPHH OTHOCHTEIBHOCTH
[MocTynatel ciennaNbsHON TEOPUH (CTO)" (POIII)
OTHOCHUTEILHOCTH https://resh.edu.ru/subject/lesson

/5907/start/48231/

37. OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTHU. 3aMeJIJIEHNe Bubmuoreka [JOK
BPEMEHH U COKPAIIICHHE UTHHBI https://m.edsoo.ru/ff0cfa42

Bubnuoreka IJOK

38. OHeprus u MMITyJIbC https://m.edsoo.ru/ff0cfc68
PEIATUBUCTCKOM YacTulbl. CBS3b VYpok "PensTHBHCTCKHE
MacCHI C SHEPTHEH U UMITYJIHCOM. addexter" (POL)

DHeprus NoKos https://resh.edu.ru/subject/lesson
/4916/start/290362/
39. Kontponbhas padota «OnTHKa.
OCHOBBI CIELUATIBHON TEOPUU Bubnuorexa LHOK

OTHOCHUTCIIbHOCTH)

https://m.edsoo.ru/ff0cf610
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Bu6nunoreka [JOK
https://m.edsoo.ru/ff0cfel6

Ypoxk "®otonsl. [Ipumenenue
®doro3ddexra [lapnenue ceera”

40. ®otonnl. Dopmyna Ilnanka. (PDIII)
DOHeprust U UMITyJIbC (HOTOHA https://resh.edu.ru/subject/lesson
/3878/start/48318/
Bbubnuoreka LIOK

41.

OTKpBITHE U UCCIICIOBAHHUE
doroadderra. OnbiThr A. T

https://m.edsoo.ru/ff0cffc4 Ypok

"®oroaddext" (POL)

CroneroBa https://resh.edu.ru/subject/lesson
/4917 /start/197790/
42. 3akonsl poroaddekra. YpaBHeHue
OiiHmTelHa A porodddexTa. Bubnuorexa LJOK

«KpacHas rpanuna» gorodpdekra

https://m.edsoo.ru/ff0d015¢e

43.

Jasnenne cBeta. OnbiTe! I1. H.
JlebeneBa. XuMuueckoe AeiCTBUE
cBeTa

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

44,

TexHuueckue ycTpoucTsa u
MIPaKTHYECKOE MPUMEHEHHE:
(oroanemeHT, (HOTOAATUHK,
COJIHEYHas Oarapesi, CBETOIHO/

Buneo "Bakyymubiii
dhoTtoanement" (MOIII)
https://uchebnik.mos.ru/material

view/atomic objects/11276233

?menuReferrer=catalogue

45.

Pemenue 3amad mo teme «DI€MEHTHI
KBAaHTOBOM ONTUKH

bubmuoreka LIOK
https://m.edsoo.ru/ff0d0302

46.

Monens atoma Tomcona. OnbITEI
Pesepdopaa mo paccesanro o-
yactull. [InanerapHas mozens aroma

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0d091a

Ypoxk "Crpoenne atoma. OTBITHI
Pesepdopna" (POL)
https://resh.edu.ru/subject/lesson

/3910/start/48347/

47.

[Tocrynatetl bopa. N3nyuenue u
noryomieHre GOTOHOB MPH MEPEX0/Ie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa

Ypoxk "KBaHTOBBIE MOCTYNATHI

aToMa C OJJHOTO YPOBHS SHEPI'HH Ha Bopa" (POIII)
Ipyroi. Bunel cnexrpos https://resh.edu.ru/subject/lesson
/5908/start/197851/
48. BonHoBbIE CBOMCTBA YacTHIL. BOJHBI
ne bpoitna. KopnyckymnsipHo- Bu6mmorexa LIOK

BOJIHOBOM AyaJiu3Mm. CnoHTaHHOE U
BBIHYXX/ICHHOC HU3JIyUCHHE

https://m.edsoo.ru/ff0dOafa

49.

OTKpBITHE PaJOaKTUBHOCTH.
OnbiTel Pesepdopna mo
OMPEIeTICHHIO COCTaBa
PaaAnOaKTUBHOI'O U3JIyUCHUSA

Bu6nunoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50.

CsoiicTBa anbda-, bera-, ramma-
u3iny4yeHus. BiausHue
PaIOaKTHBHOCTH Ha KUBBIC
OpTraHU3MBI

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0d0fd2

Ypoxk "PaninoakTHBHOCTS.
Nzotomer" (POII)
https://resh.edu.ru/subject/lesson
/3889/start/290391/

51.

OTKpBITHE IPOTOHA U HEUTPOHA.

Buneo "lIporukaromas



https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa
https://resh.edu.ru/subject/lesson/5908/start/197851/
https://resh.edu.ru/subject/lesson/5908/start/197851/
https://m.edsoo.ru/ff0d0afa
https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/3910/start/48347/
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0302
https://uchebnik.mos.ru/material_view/atomic_objects/11276233?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11276233?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11276233?menuReferrer=catalogue
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d015e
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://m.edsoo.ru/ff0cffc4
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://m.edsoo.ru/ff0cfe16

W3zotomel. Anbda-pacnaz.
DIIeKTPOHHBINA 1 TTO3UTPOHHBIN OeTa-
pacnaz. ['amma-u3iayueHue

cIocoOHOCTh. Buasl
PaIMOAKTHBHOTO U3JTyUYCHHS.
(xomma)" (MOII)
https://uchebnik.mos.ru/material
_view/atomic_objects/5323990?
menuReferrer=catalogue

52.

DHeprus CBs3U HyKJIOHOB B sIIIpe.
SlnepHble peakuuu. SaepHbiit
peaktop. [IpoOaemsI, TEpCIEKTHUBHI,
9KOJIOTUYECKHE aCHEKTHI SAEPHON
SHEPIreTUKH

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0d1162

53.

DneMeHTapHbIe YacTUIlbl. OTKPhITHE
MO3UTPOHA. METO/IbI HAOIOICHUS 1
pErUCTpaLK DIEMEHTAPHBIX
yactul. Kpyrasiii cron

Bbu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356
Ypoxk "Anepusie peaknun”

«DyHnameHTaIbHbBIE (POIL)
BlanMoecTBIs. EMHCTRO https://resh.edu.ru/subject/lesson
(du3nUecKol KapTUHBI MUAPa» [4918/start/48463/
54. Dransl pa3BUTHSA aCTPOHOMUM.
Bu6nuoreka IJOK

[IpuknanHoe U MUPOBO33PEHYECKOE
3HaYeHue acTpoHOMUU. Bua
3B&31HOTO Heba. Co3Be3 s, SIpKUe
3BE3/1b, IJIAHETHI, UX BUIUMOE
neikenue. ColHeyHasi cuctemMa

https://m.edsoo.ru/ff0d0e38
Ypok "DneMeHTapHbIe YaCTHIIBI
n ux knaccuuxanus" (POLII)

https://resh.edu.ru/subject/lesson
/5909/start/48492/

55.

Counnne. ConHeyHas akTUBHOCTb.
Uctounnk sneprun ConHua u 3BE€31

Ypoxk "ComHedHas cucrema.
3aKOHBI IBMKEHUS IUIaHET"
(POII)
https://resh.edu.ru/subject/lesson
/3918/start/48521/

56.

3BE3/1bI, UX OCHOBHEIC
XapaKTEePUCTUKU. 3BE3/bI IIaBHON
rocieioBaTeNIbHOCTU. BHYTpeHHEee
cTpoenue 38E31. COBpeMeHHbIE
MIPEJICTaBJIEHUS O POUCXOKICHUN U
sBosronuu ConHLA U 3BE31

Ypoxk "Tena ConneuHoi
cuctremsl" (POL)
https://resh.edu.ru/subject/lesson
/4936/start/151726/

57.

Mnineunsiii [TyTs — Hama
lNanakruka. [TonoxxeHue u IBUKEHUE
Comnna B I'anaktuke. I'agakTHKH.
UYEpHbIe IBIPHI B SApPaX TATAKTUK

Ypoxk "3Be3npl. Comare” (POII)
https://resh.edu.ru/subject/lesson
/5910/start/280701/

58.

Bcenennas. Paz0oeranue ranakTuk.
Teopus boapuioro B3psIBa.
PenukroBoe uznyuyeHue.
Meraranakrtuka. Hepemenneie
Ppo0JIeMBI ACTPOHOMUH

Ypoxk "Tamaktuxu" (POL)
https://resh.edu.ru/subject/lesson
/4935/start/290420/

59.

Kontponbshas pabora mo teme
«DNeMEHThI KBAHTOBOM ONTHKH.
Crpoenue atoMa. ATOMHOE SIIpO.
DneMeHTbI ACTPOHOMHUHU U

Ypok "Bcenennas" (POLL)
https://resh.edu.ru/subject/lesson
/4937 /start/197941/



https://resh.edu.ru/subject/lesson/4937/start/197941/
https://resh.edu.ru/subject/lesson/4937/start/197941/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/4936/start/151726/
https://resh.edu.ru/subject/lesson/4936/start/151726/
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://m.edsoo.ru/ff0d0e38
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1162
https://uchebnik.mos.ru/material_view/atomic_objects/5323990?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5323990?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5323990?menuReferrer=catalogue

acTpo(U3UKN»

60. O06obmaronuii ypok. Posb Gusuku u

aCTPOHOMUU B YKOHOMHUYECKOH,
TEXHOJIOTUYECKON, COIIMATLHON U

ATHUYECKOH cepax IesaTeTbHOCTH ! Ypok "Kocmuueckoe
YyenoBeKa m3nydenne" (MOLL)
https://uchebnik.mos.ru/material
61. OGo6warowHit ypok. Pos 1 MecTo view/lesson_templates/363108
(PM3HKM 1 ACTPOHOMHUHM B ?menuReferrer=catalogue
COBPEMEHHOM HAyYHOU KaPTUHE 1
MUpa
62. O6o6maromuit ypok. Pons
(bu3nUECKOl TEOPUH B
(opMHPOBaHHUHU TIPEICTABICHUN O 1
(r3uIecKol KapTHHE MUPA Ypok "Obobuene no Teme
"CTpoeHue U 3BOJIONHUS
N Bceenennon"" (MOII
63. O606HlaIOHfI/II/I ypok. Mecto https://uchebni(k.mos.3'u/material
(usneckoit kKapTHHB MHPa B view/atomic_objects/7527471?
001LeM psifly COBPEMEHHBIX 1 menuReferrer=catalogue
€CTCCTBCHHO-HAYYHBIX
MpECTABICHHI O MPUPOIC
Ypoxk "®dur3nka aTOMHOTO sifIpa:
nuTorosbli uHTEpakTUB" (MOILI)
64. MarauTHoOE TI0JIE. 1 https://uchebnik.mos.ru/material
ONeKTpOMarHuTHas MHIYKLIUSA view/lesson_templates/322001
?menuReferrer=catalogue
Ypok "MarauTHoe 1oJe.
WNuaykiys MarHuTHOTO OIS
1 (M3II)
65. Mexanudeckue u https://uchebnik.mos.ru/material
3JIEKTPOMAarHUTHBIE KOJeOaHUs view/lesson_templates/489966
?menuReferrer=catalogue
Ypoxk "O6o0miarmui ypok mno
teme: "OnTuka"" (MOLL)
66. Mexannyeckue u 1 https://uchebnik.mos.ru/material
3JIEKTPOMArHUTHBIE BOJTHBI view/atomic_objects/8510940?
menuReferrer=catalogue
67. Onrtuka. OCHOBBI CIIEIUAIILHOM Butmorexa LIOK
TCOPHIT OTHOCHTEILHOCTH ! https://m.edsoo.ru/ff0d1784
68. KBanroBas ¢pusuka. DJIeMEHTHI Butmorexa LIOK
aCTPOHOMMH M aCTPOGU3MKH ! https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I1O 63
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https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://uchebnik.mos.ru/material_view/atomic_objects/8510940?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8510940?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8510940?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/489966?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/489966?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/489966?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/322001?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/322001?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/322001?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527471?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527471?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527471?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/363108?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/363108?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/363108?menuReferrer=catalogue

Hopwmbl onennBanus yueOHOro npeamera « @usuka»

OueHKa OTBETOB yYallMXCsl P NMPOBeIEeHUH YCTHOTO ONpoca

OueHka «5» CTaBUTCA B CIECAYIOLIEM CIIy4ae: OTBET YUEHUKA IMOJHBINA, CAMOCTOSITEIbHbIN, IPABUIIbHBIN,
U3TIOKEH JIMTEPATypPHBIM  SI3BIKOM B OMPEICIICHHOW  JIOTUYECKOW  MOCIEAOBAaTEIbHOCTH, paccKas
COTPOBOXKAAETCS HOBBIMU MPUMEPAMU; yUalluiics 0OHapy>KMBaeT BEPHOE MOHUMaHUEe (PU3NYECKON CYIIHOCTH
paccMaTpuBaeMbIX SIBICHHUH M 3aKOHOMEPHOCTEH, 3aKOHOB W TEOPUH, JAaeT TOYHOE OINpeAesieHHe Hu
HCTOJIKOBAHWE OCHOBHBIX ITOHSTHH, 3aKOHOB, TCOPHIA, NMPABWJIBHOE ONpejeiieHne (U3MUEeCKUX BETUYHH, WX
€IMHUI] ¥ CTIOCOO0B M3MEPCHUS; YUAIIUHCs yMeeT MPUMEHUTH 3HAHUS B HOBOUW CUTYallud MPHU BHITIOJTHCHUH
MPAKTUYECKUX 3aJJaHUH, 3HACT OCHOBHBIC TIOHATHUS U YMEET ONEPUPOBATh HMHU NP PEUICHUH 3a/1a4, TPABUIBHO
BBITMIOJHSET YEPTEKH, CXEMbl M TpaUKH, COMYTCTBYIOIIHME OTBETY; MOXET YCTaHOBUTH CBSI3b MEXKIY
U3y4aeMbIM M paHee HM3Y4YeHHbIM MaTepuaioM O Kypcy (GU3MKH, a TakkKe ¢ MaTepuajoM, YCBOEHHBIM IpH
W3Y4YEHUHU JIPYTUX TPEAMETOB; BIAJeeT 3HAHUSIMU M yMeHUsIMH B o0beme 95% - 100% ot tpeboBanuit
POTPaMMBEI.



Ouenka «4» cCTaBUTCS B CJIeAYIOLIEM CJIy4ae: OTBET yJIOBJIETBOPSICT OCHOBHBIM TPEOOBAHUSAM K OTBETY
Ha OIIEHKY «5», HO COJEPKUT HETOYHOCTH B H3JIOKEHUU (PAKTOB, OIMpPEACIICHUM, TOHITHH, OOBICHCHUH
B3aMMOCBSI3€H, BBIBOJIAX W pENICHWW 3a7ad. HeTOYHOCTHW JIerKo WCHpaBJSAIOTCS TPU  OTBETE Ha
JIOTIOJIHUTENbHBIE BONPOCHI; y4YalUiicss HE UCIHOJIb3yeT COOCTBEHHBIM IUJIaH OTBETa, 3aTPyIHSAETCS B
IPUBEICHUU HOBBIX NMPUMEPOB, U IMPUMEHEHUU 3HAHUIN B HOBOW CUTYallMH, CJIad0 HCIOJIb3YET CBSI3U C paHee
U3Y4YEHHBIM MaTEpUajoM M C MaTepHUajoM, YCBOCHHBIM MPHU HW3YYEHHH APYTUX MPEIMETOB; 00BEM 3HAHUU U
yMeHHH yuaierocst coctaBisitoT 80-95% ot TpeboBaHMii IPOrpamMmabl.

Ouenka «3» cTaBUTCA B CJIeqyIOlIeM ciay4dae: OoJblIasi 4acTh OTBETA yJIOBJIETBOPSIET TPEOOBAHUAM K
OTBETY Ha OIEHKY «4», HO B OTBeTe OOHApY>KUBAIOTCA OTAENbHbIE MPOOENbl, HEe MPENITCTBYIOIINE
JaIbHEUIIIEeMY YCBOEHHUIO TMPOTpaMMHOIO MaTepuaia; ydaluiicss OoOHapy>KHMBaeT MOHUMaHUE Y4eOHOTro
MaTepuaia TpU HEJOCTAaTOYHON TMOJHOTE YCBOEHHUS TMOHITHA WM HEMOCIeJOBATeIbHOCTH H3JI0KEHUS
MaTepuana, yMeeT IPUMEHSTh MOJIyYEeHHbIE 3HaHUS IPU PEIIEHUU MPOCTHIX 3a/1a4 C UCHOJIb30BAHUEM TOTOBBIX
dbopMyI1, HO 3aTpyIHSETCS IPU PEIICHNH Ka4eCTBEHHBIX 3a/1a4 U 3a7a4, TpeOyrmux npeodpazoBanus GopMyIr;
yUaluiicss BiajgeeT 3HAHUSMU U yMEeHUsAMH B oObeme He MeHee 80 % comepikaHHs, COOTBETCTBYIOIIETO
IPOrPaMMHBIM TPEOOBAHUSIM.

Ounenka «2» CTaBUTCA B CJeAYIOLIEM Ciydae: OTBET HEMPABWIbHBIN, MOKa3bIBA€T HE3HAHUE OCHOBHBIX
TIOHSATUN, HEMTOHMMAaHUE W3YYCHHBIX 3aKOHOMEPHOCTEH M B3aMMOCBsI3el, HEyMEHHE padoTaTh C YUCOHHKOM,
pelaTh KOJIM4YECTBEHHbIE U KaU€CTBEHHBIE 33J]a4M; YYALUKUCS HE OBJa/esl OCHOBHBIMU 3HAHUSIMU M YMEHUSIMU
B COOTBETCTBUU C TPEOOBAHMUSMH IPOTPAMMBI; yUallWiics HE BIaJeeT 3HAHUAMH B oO0beMe TpeOoBaHUI Ha
OIICHKY «3».

OuneHka OTBETOB y4YallUXcsi MPH NMPOBeAEHUH CAMOCTOSITEIbLHBIX U KOHTPOJbHBIX PadoT:

Onenka «5» cTaBUTCs B CIEAYIOLIEM Cilydae: paboTa BBIIOJHEHA MOJIHOCTBIO; CIENaH MEPEBOJ €AMHUI]
Bcex (pu3nueckux BenuuuH B «CH», Bce HE0OXOAMMbIE ITaHHBbIE 3aHECEHBI B YCIOBUE, IPAaBUIILHO BBIIIOJIHEHBI
YEepTeKU, CXEeMbl, TrpaduKu, pPHUCYHKH, COIMYTCTBYIOIIME pEUICHHWIO 3ajad, CJelaHa NpoBepKa IO
HAaUMEHOBAaHHUSM, [IPAaBUIIBHO IIPOBEACHBI MATEMATUYECKUE PACUETH U JIaH IOJIHBIM OTBET; HA KAYECTBEHHBIE U
TEOPETUYECKHE BOIPOCH! JAaH IIOJIHBIM, MCUEPNBIBAIOIIUN OTBET JIMTEPATYPHBIM S3BIKOM B OINPEICIICHHOU
JIOTHYECKON MOCIJIEOBATEIbHOCTH, YYallUuics NPUBOAUT HOBBIE IPUMEDPHI, YCTAHABIUBACT CBSA3b MEXKIY
M3y4aeMbIM M paHee M3YyYEHHBIM MaTepuajoM MO Kypcy (U3MKH, a TakkKe ¢ MaTepuajoM, YCBOEHHBIM IPHU
U3YyYEHUU JPYTUX IPEIMETOB, YMEET IPUMEHUTH 3HAHUS B HOBOW CUTYallMU; ydaluiics OOHapy>KUBAaeT BEPHOE
NOHUMaHKEe (PU3MYECKON CYIIHOCTH PacCMaTPUBAECMBbIX SBJICHHIA M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, JaeT
TOYHOE OIPEIEICHUE U HCTOJIKOBAHUE OCHOBHBIX IIOHATHUM, 3aKOHOB, TEOPHUM, a TaKXKe IPaBUIBHOE
orpeJienieHue (pU3NUECKUX BEIUYHMH, UX €AUHUI] U CIIOCOOOB N3MEPEHUSI.



OuneHka «4» CTaBUTCS B CJeAyloleM ciay4ae: pa0oTa BBIIOJHEHA MOJHOCTHIO MM HE MEHEE YeM
Ha 80 % or oObema 3agaHMsA, HO B HEW HMMEIOTCS HEJOYEThl UM HECYUIECTBEHHBIEC OIIMOKH; OTBET Ha
Ka4eCTBEHHBIE M TEOPETUYECKHE BOIMPOCHI YJIOBJIETBOPSET BBIMICHIEPEUYNUCICHHBIM TpPeOOBAaHUAM, HO
COJICPKHUT HETOYHOCTH B H3JIOXKEHUU (DAKTOB, OIpeneNeHuil, MOHATHHA, OOBSCHEHWH B3aMMOCBSI3CH,
BBIBOJIAX U PELICHUM 3a/]a4; YYalUICS UCIIBITHIBACT TPYAHOCTH B IPUMEHEHUH 3HAHUN B HOBOM CUTYyalluH,
HE B JIOCTaTOYHOM Mepe UCIIOIb3YET CBSA3U C paHEe U3YUYECHHBIM MAaTEpUAIOM U C MaTEPUAJIOM, YCBOCHHBIM
IIPU U3Y4YECHHUH JIPYTUX IIPEIMETOB.

Ounenka «3» CTaBUTCHA B CJeIyOlIeM ciay4yae: pa0oTa BBIIIOJHEHA B OCHOBHOM BepHO (00beM
BBITIOJTHCHHON YacTH COCTaBIIsIeT He MeHee 1/2 oT oOmero oObema), HO JOIMYIICHBI CYIIECTBEHHBIC
HETOYHOCTH; yyaliuiics oOHapy’>KMBaeT NMOHHMMaHuEe YYeOHOro MmaTepuana MpU HEJOCTATOYHOH MOJIHOTE
YCBOGHHSI TOHIATHN M 3aKOHOMEPHOCTEH; yMeeT MPUMEHSATh MOJyUYeHHbIE 3HAHUS MPH PEIICHUH MPOCTHIX
3aJja4 C HUCIOJB30BAaHUEM TOTOBBIX (DOPMYJ, HO 3aTpyAHSIETCS MPH PEHICHUH KAayeCTBEHHBIX 3aJad U
CJIOHBIX KOJTMYECTBEHHBIX 33]1a4, TPeOYyIOMUX MpeodpazoBaHus GopMyIl.

Onenka «2» cTaBUTCHA B CJeqylolIeM ciay4dae: paboTa B OCHOBHOM HE BBINONHEHA (00beM

BBIIIOJIHEHHOM YacTu MeHee 1/2 ot O6IH€FO o0beMa 3aZ[aHI/I$I); y‘laH.[PIIZc;I IIOKAa3bIBACT HC3HAHUEC OCHOBHBIX
HOHHTI/II>'I, HCIIOHMMAHHUEC  U3YUCHHBIX 3aKOHOMepHOCTeﬁ u BSaHMOCBHBCﬁ, HC YMECT pClIaTh
KOJIMYCCTBCHHBIC 1 KAYCCTBCHHBIC 3aJa4H.

OneHka 0TBETOB y4alMXcsl P NMPOBeleHNH J1a00paTOPHBIX padoT

Ounenka «5» CTaBUTCS B CIIEAYIOIIEM clydae: TJabopaTopHasi padoTa BBITIOJHEHA B MTOJIHOM 00BhEME C
coOnrofieHueM HEeOOXOAUMON TIOCTIEeI0BAaTENbHOCTH IPOBEIEHUSI OIBITOB M H3MEpPEHUl; ydaluics
CaMOCTOATCIIBHO W PpallMOHAJIbBHO CMOHTHUPOBAJ HGO6XOZ[I/IM06 O60py,[[0BaHI/Ie, BCC OILITBI ITPOBCII B
YCIIOBUSIX M peXHMax, 00ECHEeUMBAIOIINX TOJyYeHHE MPAaBUIBHBIX PE3YyJbTaTOB U BHIBOJIOB; COOIIOAI
TpeOoBaHUsI 0€30MaCHOCTH TPYJa; B OTYETE MPABWIBHO M aKKypaTHO BBIIOJHWII BCE 3alUCH, TaOJHIIbI,
PHUCYHKH, YepTeXH, rpa(UKu, BHIYUCICHUS; TPABUILHO BBIITOJIHUI aHAJIU3 MOTPEIIHOCTEH.

OuneHka «4» CTABUTCS B CJIeIYIOIIEM cJIydyae: BHIIOTHEHHE Ta00OPaTOpPHON paboOThl YAOBIETBOPSET
OCHOBHBIM TpeOOBaHUSIM K OTBETY Ha OLIGHKY «5», HO ydalluiicsi TOMYCTHJI HEJAOYEThl WU HErpyOble
OH_II/I6KI/I, HC MOBJIMABUINEC HA PE3YJILTATHI BHIIIOJTHCHU A pa60TBI.

Ouenka «3» cTaBUTCA B CJeAyOlIeM cJy4dae: pe3yJbTaT BBHINOJHEHHONW YacTh J1abopaTopHOM

pabOTHI TAKOB, YTO TO3BOJIAET MOJIYYUTh MPABUIIBHBINA BBIBOJ, HO B XOJI¢ MPOBEACHUS OMBITA M MU3MEPEHUI
OBLITH JAOIYIICHBI OIIMOKH.

OneHka «2» CTAaBUTCS B CJIeAYIOIIEM CJIy4Yae: pe3yibTaThl BBITOJHEHHUS J1a00paTOpHOM pabOThl HE
MO3BOJIAIOT  CJCJIaTh TPABWIBHBIA BBIBOJ, HW3MEPCHHS, BBIYMCICHUS, HAOIIOACHHUS IPOU3BOIMIKCH
HEMPaBUIIbHO, YPABHCHHUSI PEAKIIUI OTCYTCTBYIOT HJIM HMEIOT TPYObIe OIIMOKH.

IIpumeyanus.
Bo Bcex cimydasx OIEHKA CHIDKAeTCsl, €CIIM YUYSeHHUK He cO0oaan TpeOoBaHMi TEXHUKH 0€301acHOCTH

MpU TPOBEJICHUM SKCIEpUMEeHTa. B Tex ciywasx, KOTJa ydJamuics MoKa3ajdl OPUTHHAIBHBIM TOIXO0I K
BBITIOJIHEHUIO Pa0OThl, HO B OTYETE COJAEPKATCS HEAOCTATKH, OIEHKA 3a BBIMOJHEHUE paldOTHI, IO
YCMOTPEHHIO YUUTES, MOKET OBITh MOBBIIIIEHA TI0 CPABHEHHIO C YKa3aHHBIMUA HOPMaMH.

TecTOBBINl KOHTPOJIb:

[{es1br0 TECTOBBIX 3aIaHUM SABJISIETCS BO3MOYKHOCTD BBISIBJICHHS 3HAHUM, YMEHUM, HABBIKOB
Ka)XJI0T0 UCIIBITYEMOTO, IOATOMY B KQUECTBE MHTEPIPETAMOHHON CUCTEMBI OTCUETA UCIIOJIB3YETCS
KOHKPETHasI JIJIsl OTPEe/ICIICHHOW BO3PACTHON T'PYIIIBI YUaTUXCsl 001acTh COEP KaHUS TAHHOTO
y4eOHOTro MpeameTa.

3anaHus TeCTOB pa3paboTaHbl B ABYX (hopmax:
1. 3akpeIThle 3a7aHus (334aHUSI C BEIOOPOM OTBETOB, NMPH KOTOPBIX UCIBITYEMBI BHIOMpAET

MPaBUJIBHBIN OTBET U3 YKCIA TOTOBBIX, IPUJIATaeMbIX B 33JJaHUU TecTa (KakK MpaBwiio 2-4 BapuaHTa).



2. OTKPBITHIC 337aHUs (3a/1aHUs, B KOTOPBIX UCTIBITYEMBIH caM (OPMYIHPYET OTBET).
[Ipu TectupoBanuu Bce BepHble 0TBETHI Oepytcs 3a 100%, Torma oTMeTKa BBICTABISETCA B
COOTBETCTBUH C TaOJIHULIEH:

IIpoueHTt BbINOJIHECHUSA OT1meTka

3aj1aHust

95% u Gonee OTJIMYHO

75-94%% XOpOLLIO

50-74%% YZOBJIETBOPUTEIILHO
menee 50% HEYI0BJICTBOPUTEIILHO

Ilepeuenb omudoOK
I'pyObie ommoOKku:

- HE3HAHUE OIpPEACICHUII OCHOBHBIX IOHATHUMN, 3aKOHOB, IPaBMJ, OCHOBHBIX IIOJIOKEHUMN
Teopuu, (QopMyJ, OOIICIPUHATHIX CHUMBOJOB 0003HAYEHUS (U3NYECKUX BEIUYHMM, EAUHMIL HX
U3MEPEHUS;

- HEYMEHUE BbIJIEJIUTh B OTBETE IJ1aBHOE;

- HEyMEHHE NPHUMEHATh 3HAHUS Ul PEIICHUs 3aJad M OObsICHEHUS (PU3NYECKHUX SBICHMIA;
HENpPaBUWIBLHO C(OPMYJIUPOBAHHBIE BOIIPOCHI 33J]a4l WJIM HEBEPHbIE OOBSICHEHHS X0/1a €€ PEeIICHNUS;
HE3HaHHWE TIPUEMOB pEIICHUS 3a/a4, AHAJOTHUYHBIX paHee pELICHHBIM B Kiacce, OLIUOKH,
MOKa3bIBAIOIINE HENpaBUIbHOE MOHHUMAaHME YCJIOBUS 3a/aydl WIM HEMpPaBWIbHOE HCTOJIKOBaHHE
peleHus;

- HEYMEHHE YUTaTh U CTPOUTH I'paUKU U MPUHIIUIIHATIBHBIE CXEMBI;

- HEyMEHHE TOATOTOBUTh K padoTe YCTAaHOBKY WM JlabopaTopHOe OOOpYJOBaHUE,
IIPOBECTH OIBIT, HEOOXOUMBIE PACUEThI, WIIM UCIIOJIb30BATh MOJMyUYEHHbIE JJAaHHBIE /1JIs1 BEIBOJIOB;

- HeOpeXHOe OTHOIICHUE K TJAOopaTOpHOMY 000PYIOBAHUIO U U3MEPUTEIBHBIM MPHOOpaM;

- HEYMEHHE OINpeAeNuTh MOKa3aHHe U3MEPUTEIBHOI0 IpUoopa;

- HEyMEHHE COCTaBJIATh YPaBHEHHS PEaKIHii, 3JIeKTPOHHBIN OaIaHc;

- HapylieHue TpeOoBaHMI MpaBuil 6€30MaCHOI0 TPyAa MPH BBITOJIHEHUHU SKCIIEPUMEHTA.

Herpy0Obie omn0ku:

- HETOYHOCTH (OPMYITUPOBOK, OMPEICICHUMN, TOHATHUN, 3aKOHOB, TEOPHUH, BBI3BAHHBIC
HETOJIHOTON OXBaTa OCHOBHBIX IIPU3HAKOB OIPEJEIAEMOro IOHATUS, OIIMOKM, BBI3BaHHBIC
HECOOJTI0ICHUEM YCIIOBUI MPOBEACHUHN ONbITA HJIM U3MEPEHMUI;

- omMOKM B YCJIOBHBIX OOO3HaUEHHSX HA MPUHUUIHAIBHBIX CXeMaX, HETOYHOCTHU
yepTrexei, rpaduKoB, CXeM;

- TPOIYCK WJIM HETOYHOE HAIMCaHNe HAMMEHOBAHUHN eIMHUIL (PU3NYECKUX BETUUHUH;

- HepalMOHAJIbHBIM BHIOOP X0/1a PELICHHUS.

Henouersr:

- HEpalMOHAJIbHBIE 3alMCH IPU BBIYHMCICHUSAX, HEPAaLMOHAJIBHBIE INPUEMBI BBIUYHCICHUH,
npeoOpa30BaHM U PEIICHUH 3a/1a4;

- apudMeTHyecKre OIIMOKM B BBIUMCICHUSAX, €CIIM 3TH OMMOKM TpyOO HE HCKaXaroT
peaNbHOCTh MOJTYYEHHOTO Pe3yJIbTaTa;

- OTJAEJbHBIE MOTPEITHOCTH B (HOPMYITUPOBKE BOIIPOCA UM OTBETA,

- HeOpeXHOE BHITIOJIHEHHE 3aIUCel, YepTexel, cxeM, rpaduKoB;

- opdorpadudeckue u MyHKTYaIIMOHHBIC OITHOKH.



	Нормы оценивания учебного предмета «Физика»
	Оценка «4» ставится в следующем случае: ответ удовлетворяет основным требованиям к ответу на оценку «5», но содержит неточности в изложении фактов, определений, понятии, объяснении взаимосвязей, выводах и решении задач. Неточности легко исправляются при ответе на дополнительные вопросы; учащийся не использует собственный план ответа, затрудняется в приведении новых примеров, и применении знаний в новой ситуации, слабо использует связи с ранее изученным материалом и с материалом, усвоенным при изучении других предметов; объем знаний и умений учащегося составляют 80-95% от требований программы.
	Оценка «3» ставится в следующем случае: большая часть ответа удовлетворяет требованиям к ответу на оценку «4», но в ответе обнаруживаются отдельные пробелы, не препятствующие дальнейшему усвоению программного материала; учащийся обнаруживает понимание учебного материала при недостаточной полноте усвоения понятий или непоследовательности изложения материала, умеет применять полученные знания при решении простых задач с использованием готовых формул, но затрудняется при решении качественных задач и задач, требующих преобразования формул; учащийся владеет знаниями и умениями в объеме не менее 80 % содержания, соответствующего программным требованиям.
	Оценка «2» ставится в следующем случае: ответ неправильный, показывает незнание основных понятий, непонимание изученных закономерностей и взаимосвязей, неумение работать с учебником, решать количественные и качественные задачи; учащийся не овладел основными знаниями и умениями в соответствии с требованиями программы; учащийся не владеет знаниями в объеме требований на оценку «3».
	Оценка «4» ставится в следующем случае: работа выполнена полностью или не менее чем на 80 % от объема задания, но в ней имеются недочеты и несущественные ошибки; ответ на качественные и теоретические вопросы удовлетворяет вышеперечисленным требованиям, но содержит неточности в изложении фактов, определений, понятий, объяснении взаимосвязей, выводах и решении задач; учащийся испытывает трудности в применении знаний в новой ситуации, не в достаточной мере использует связи с ранее изученным материалом и с материалом, усвоенным при изучении других предметов.
	Оценка «3» ставится в следующем случае: работа выполнена в основном верно (объем выполненной части составляет не менее 1/2 от общего объема), но допущены существенные неточности; учащийся обнаруживает понимание учебного материала при недостаточной полноте усвоения понятий и закономерностей; умеет применять полученные знания при решении простых задач с использованием готовых формул, но затрудняется при решении качественных задач и сложных количественных задач, требующих преобразования формул.
	Оценка «2» ставится в следующем случае: работа в основном не выполнена (объем выполненной части менее 1/2 от общего объема задания); учащийся показывает незнание основных понятий, непонимание изученных закономерностей и взаимосвязей, не умеет решать количественные и качественные задачи.
	Оценка ответов учащихся при проведении лабораторных работ
	Оценка «4» ставится в следующем случае: выполнение лабораторной работы удовлетворяет основным требованиям к ответу на оценку «5», но учащийся допустил недочеты или негрубые ошибки, не повлиявшие на результаты выполнения работы.
	Оценка «3» ставится в следующем случае: результат выполненной части лабораторной работы таков, что позволяет получить правильный вывод, но в ходе проведения опыта и измерений были допущены ошибки.
	Оценка «2» ставится в следующем случае: результаты выполнения лабораторной работы не позволяют сделать правильный вывод, измерения, вычисления, наблюдения производились неправильно, уравнения реакций отсутствуют или имеют грубые ошибки.
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