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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeAHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHON Mporpammel, npeactaBieHHbIXx B PI'OC COO, a takxke ¢ yu€toMm padoueit
OpoTrpaMMbl BOCIHMTAHUS M KOHICIIMHM IpernojaBaHus ydeOHoro mnpenMera «®dusumka» B
oOpa3oBaTeNnbHBIX opraHuzanusx Poccuiickoir  @enepanuy, peaqu3yrolldX OCHOBHBIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl MO (pU3MKE HAmNpaBlIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOyvaronuxcs 10—-11 kmaccoB nmpu o0ydenun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOIO oaxoaa. IIporpaMma 1o ¢pu3nke cOOTBETCTBYET
tpeboBanusiM ®I'OC COO K IIaHUPYEMBIM JIMYHOCTHBIM, MPEIAMETHBIM U METalupeIMETHBIM
pe3yabTataM OOY4YEeHMs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb peaU3allMd MEXIPEIMETHbIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro o0Iero odpa3zoBaHMs, IIAHUPYEMbIE
pe3ynbTaTthl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METANpeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e [UTAHUPYEMBbIE PE3YJIbTaThl OCBOCHHUSI Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE

IpEeIMETHBIE PE3yJIbTaThl M0 T0/1aM 00YUYEeHHUS;

e cosiepxkanue yueOHoro npeamera «Pu3nkay 1o rogam o0yueHHs..

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BHICTYIAs B KaueCTBE yUeOHOTo
peaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKalolleM MHpE.
HIkosnbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouosoruei, gusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeNeNseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U Jpyrux. M3yueHue Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0yJaromuxcs, B GopMUpoBaHHE YMEHUN
PUMEHSTh HayYHbII METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU YUEOHBIX HCCIIEI0BaHUI.

B ocHOBy Kkypca (u3nku JUist ypoBHS CpeTHEro o01ero oopa3oBaHus MOJOKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypcC SIBISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pas3AesioB (U3MKH, BKIIOYAET KAaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuall Kypca (pU3UKH 0ObeAUHEH BOKPYT
¢uznueckux Teopuil. Benymum B Kypce sBhsercss (GOPMUPOBAHHME MPENCTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpenanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIManza GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UKM C Pa3BUTHEM OOIIECTBa,
a TaKXe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoesn sxonocusayuu peaausyercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEpKaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Mpo0IeM pallioOHaIBHOTO MPUPOIOTIONb30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3MKH Ha YpOBHE CpEIHEro oOIero oOpa3oBaHUS
SABISIIOTCS  pu3udeckue Teopuu ((HOpMHUPOBAHHE NPEICTABICHUM O CTPYKTYpE IOCTPOCHUS
¢usnueckoil TeopuH, poiaM (YyHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



MPEJICTAaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHi, A OMHCAHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IIPOLIECCOB).
CucreMHO-IeTEIbHOCTHBIN MOJIX0A B Kypce (PU3MKH peaTu3yeTcs MPekIe BCEero 3a cuér
OpraHu3alluy SKCIIEPUMEHTAILHON JEATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKK — 3TO HCIIOJIb30BAHHUE CHUCTEMBbI (POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUYEHUYECKUX MPAKTHYECKUX paboT. BeineneHue B ykazaHHOM mepedHe J1abopaTOpHBIX padoT,
NPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYIIECTBISICTCS YYAaCTHHUKaMHU 0Opa30BaTEbHOTO
mpolecca UCXos U3 0COOCHHOCTEH TUIAaHUPOBaHUS U OcHaleHus kabunera gusuku. [lpu sTom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCJICIOBAHMS 3aBHUCHUMOCTEH (DU3MYECKUX BEJIMYMH U IIOCTAHOBKY OIIBITOB IO TMPOBEpKE
IPEJJIOKEHHBIX TUIIOTES.
bonbiioe BHUMaHKE yeNnseTcsl PelIeHUI0 pacu€THBIX U KaueCTBEHHbIX 3an1ad. [Ipu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIONIME MPUMEHSITh W3YyYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena
Kypca, TaK U UHTErpupys 3HaAHUS U3 pa3HbIX pa3/esoB. [ KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBACHEHUE MPOTEeKaHWs (U3UYECKUX SBICHHM W TPOIECCOB B
OKpYXAaroIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
obOecrieueHn0 ydueOHOro rmnpoiecca 0a30BbIi YpOBeHb Kypca (PU3MKKM Ha YpOBHE CpPETHETO
o0miero o0pa3oBaHMs JTOJDKEH M3ydaThCs B YCJOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKH WIH B
YCIIOBUSX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOr0 LKMKIIa. B xabunere
(GU3HUKH T0JIKHO OBITH HEOOXOAMMOE J1a00paTOpHOE 00OPYIOBAHKE ISl BHIIIOJHEHUS YKa3aHHBIX
B TporpamMme 1o (HU3MKE YUYEHHYECKHX MPAKTUYECKUX paboT U JIEMOHCTPAIMOHHOE
obopyioBaHUE.
JleMoHCTpalMoHHOE 000pynoBaHHe (OPMHUPYETCSs B COOTBETCTBUM C IMPHHLUIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ecreuynBaeT MOCTAHOBKY NEPEUYUCIEHHBIX B IpOrpaMMme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUM JUIsl WCCIEIOBAaHUS HM3Y4YaeMbIX SBJICHUH M IPOLECCOB,
AMIOUPUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX IPUMEHEHUH.
JlaGopaTtopHoe 00OpyZOBaHUE AJIS YUYEHHUECKUX IMPaKTHUECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOOecleurBaeTcs B pacy€Te OJHOTO KOMIUIEKTa Ha ABYX
oOyuyaromuxcs. TemaTudeckue KOMIUIEKThI J1IabopaTOpHOro 00OpyNOBaHMS JOJDKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX U LU(POBBIX IpUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JJAOOPATOPHil.
OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:
e popmMHupoBaHUE UHTEpeca U CTPEMJIEHUS OOyYaloIIMXCs K HAyYHOMY H3YYEHHIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

®pa3BUTHE TPEACTABICHUH O HAyyHOM METO/A€ TO3HaHUS U  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPY>KAIOILIUM SIBJICHUSM;

¢ popMHpoBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUEHHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

¢ popmHpoBaHUE YMEHUN OOBACHATDH SIBICHUS C UCIIOJIb30BAaHHEM (PU3NYECKUX 3HAHUM U
HaYYHBIX JOKa3aTeNIbCTB;

e hopMupoOBaHHUE TNPEICTABICHUN O POIM (U3MKHU A PA3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHnne STUX Ienell oOecreyrBaeTcsl pelIeHHeM CIEAYIOMMX 337ad B Ipoliecce
n3ydeHus Kypca GU3UKA Ha yPOBHE CPEAHETO 00IIero 00pa3oBaHus:



® [IPUOOPETEHNE CUCTEMbI 3HAHUH 00 OOmHUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYIISIPHYIO (PU3UKY, JIEKTPOINHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

e popMHupoBaHHME YMEHHUH TNPUMEHATH TEOPETHUYECKHE 3HAHUS [UId OOBSICHEHUS
buU3MYECKUX SBJICHWA B TPUPOJE U IS TNPUHATHS TPAKTHUYECKUX PEIICHUH B
MIOBCEHEBHOM KU3HU;

® OCBOCHHE CITIOCOOOB PEIICHUs Pa3IMYHbIX 33/1a4 C SBHO 3a/laHHOM (pU3MUecKol MOJIENbIO,
3a1ad, I0/Pa3yMEBAIOUIMX CAaMOCTOATENbHOE CO3/aHue (U3UYECKOH  MOJENH,
aJICKBaTHOW YCJIOBHSIM 3a]1a4H;

e IOHMMaHHe (U3MYECKUX OCHOB M MPHUHIMIIOB JAEUCTBUSA TEXHUYECKHUX YCTPOWCTB H
TEXHOJIOTMYECKUX IPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELy;

® OBJIQJICHUE METOJIaMU CaMOCTOSITEIBHOIO IUIAHUPOBAHUS WM TPOBEACHUS (PUINUCCKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HMHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH IIOJIy4EHHOT'O pe3yJIbTaTa;

® CO3JJaHHUE YCJIOBUM JISI PA3BUTHS YMEHUH MPOEKTHO-HUCCIIEIOBATEIBCKONW, TBOPUYECKOM
JIeATEIbHOCTH.

CBSI3b C PABOYEM ITPOI'PAMMOM BOCITMTAHUS IIKOJIbI

Peanuzanus BocnurarensHoro noteHnuana ypokos ®U3NKU (ypouHoii nesTenbHOCTH,
ayJUTOPHBIX 3aHATHH B paMKaX MaKCHUMalbHO JIOMyCTHMOH  y4eOHOW  Harpy3Ku)
MIpeayCMaTpPUBAET:

- MaKCHUMaJIbHOE HCII0JIb30BAHUE BOCIIUTATEIbHBIX BO3MOKHOCTEH COJEpKAaHUS YPOKOB
uist GOPMUPOBAHUSA Y OOYYArOIIMXCS POCCUUCKHUX TPAJULIMOHHBIX JYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX ~ LIEHHOCTEH, POCCHMCKOTO HCTOPUYECKOIO0 CO3HAaHUS HAa  OCHOBE
HUCTOPUYECKOTO MPOCBEIIEHHUsS; MOAOO0P COOTBETCTBYIOLIETO COJAEPXKAHUS YPOKOB, 3aJaHH,
BCIIOMOTaTEIIbHBIX MaTePUAJIOB, TPOOJIEMHBIX CUTYAIIUH JJIsT 00CYKICHUIA;

- BKJIFOYEHHUE B COAEPKAHUE YPOKOB IIEJIEBBIX OPUEHTUPOB PE3YIbTATOB BOCIIUTAHUS, UX
y4eT B ONPECIICHUH BOCITIUTATENIbHBIX 3a71a4 YPOKOB, 3aHSATH;

- BBIOOp METOJIOB, METOJMK, TEXHOJIOTHUMA, OKA3bIBAIOIINX BOCIUTATENIbHOE BO3/IEHCTBHE
Ha JMYHOCTb B COOTBETCTBHHM C BOCIHMTATEIILHBIM HJI€AJIOM, LIENBI0O M 3aJa4aMH BOCIUTAHUS,
LEJIEBBIMU OPUEHTHUPAMHU PE3YJIbTATOB BOCIUTAHMS; PEATU3ALMI0 TPUOPUTETA BOCIUTAHUS B
y4eOHOM JeSTENHHOCTH,

- IPUBJICUEHUE BHUMAHUS 00YyUaIOINXCs K [IGHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
IPEeIMETOB, SBJICHUH W COOBITUH, WHULMUPOBAHUE OOCYX JACHWUH, BBICKA3bIBAHUNM CBOETO
MHEHUS, BBIPAOOTKM CBOETO JTUYHOCTHOTO OTHOIICHHSI K HM3y4YaeMbIM COOBITHSIM, SIBICHUSIM,
Iuam;

- TpPUMEHEHHWE WHTEPAaKTHUBHBIX (opM YyueOHOH pabOThl — HHTEIUIEKTYalIbHbIX,
CTUMYJIUPYIOIIUX TI03HABATEIHHYI0 MOTHBAIMIO, WTPOBBIX METOJWK, IHUCKYCCHH, arOIIUX
BO3MOXXHOCTh MPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO [AMajora; TpyIIoOBOW paboTHl,
KOTOpasi YYUT CTPOUTH OTHOIIEHWUS W JIEUCTBOBAaTh B KOMAaHJIE, CIIOCOOCTBYET pPa3BUTHIO
KPUTUYECKOTO MBIIIUICHHUS;

- moOyXaeHHe 00ydJaronmxcsi coOM01aTh HOPMBI TOBEJCHUS, TMpaBUiia OOIIEHUS CO
CBEPCTHUKAMH U TMEJAarorHuecKUMU pa0OTHUKAMH, COOTBETCTBYIONIME YKIQAy IIKOJBI,
YCTaHOBJICHHUE M MOJIEPKKY T0OpOKenaTeabHoi aTMochepsr;

- OpraHu3alii0 HACTAaBHUYECTBA MOTHUBHUPOBAHHBIX W DPYAMPOBAHHBIX OOYUYAIOUTUXCS
HaJ HEYCIEBAIOIIMMU OJHOKJIACCHUKaMH, B TOM 4YHCJIE€ C OCOOBIMH 00pa3oBaTEIbHBIMU
MOTPEOHOCTSMU, MAIOIIETO OOYYaIOUIUMCS COLMATbHO 3HAYUMBIA OMBIT COTPYJHHYECTBA U
B3aMMHOM ITOMOIIIH,

- VHUIMHPOBAHHE M TOJACPKKY HCCICIOBATEIBCKON IEITENbHOCTH OO0YYarolIuXCs,
IJJAHUPOBAHUE M BBINOJIHEHUE WHIUBUIYAIBbHBIX M TPYNIOBBIX IPOEKTOB BOCIHUTATEIBHON
HaIpaBJIECHHOCTH.



Pe3ynbTaThl eaMHCTBAa y4eOHOM M BOCIUTATENBHON AESITEIbHOCTH OTPa)XeHbl B paszzelie

paboueii mporpaMmel «JIMYHOCTHBIE pe3ynbTaThl U3ydeHus yuyeOHoro npenmera « PM3UKA» Ha
YPOBHE CpeHero o01ero o0pa3oBaHUs».

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBercTBUU ¢ DenepalibHBIM TOCYAapCTBEHHBIM O0OPa30BATENbHBIM CTaHIAPTOM
cpenHero obmero oopasoBanus yueOHbIN npeamer «Pusnkay BXOAUT B HPEIMETHYIO 00JIacTh
«EcTecTBeHHO-HAYUYHBIC MPEIMEThI» U ABJISIETCS 00s3aTEIbHBIM JIJISI U3YUYCHHUS.

Cpox ocBoeHus paboueit mporpammsl: 10-11 kmaccer, 2 roga

KonmdgecTtBo yacoB B yueOHOM rmiaHe Ha u3ydenue mpeamera (10-11 kmacc — 33-34
yeOHBIC HEJICIIH)

Knacc KonnuectBo yacoB B Heneno | KonmuyecTBo 4acoB B roj
10 kacc 2 68
11 xmacc 2 66
Bcero 134




COJAEP)KAHUE OBYYEHUA

10 KUIACC

Paznen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpy»Karomero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS NPUPOJIbL. DKCIIEPUMEHT B (PpU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nveckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m Mmecto ¢us3uku B (OPMHPOBAHHMU COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
MPAKTUYECKOM IESITETLHOCTH JIFOICH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHHe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenieHne, CKOPOCTh (CpeAHSsl CKOPOCTh, MTHOBEHHas CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIHH Ha OCH CUCTEMBbl KoopauHaT. CliokeHue NnepeMenieHuil u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['padku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MIEPEMEIICHUSI MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTHU C
IIOCTOSIHHOM I10 MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacToTta obpaienus. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHUE: CHOUIOMETp, JBHXKCHHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIE NIEpEJadH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUSI.

[TpeoOpa3zoBanne ABMKEHUH € MCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaI€HUs.

Hamnpasnenne ckopocTy py JBUKEHUHN IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBEO ONPEEICHNS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS — MEXKIy — IyTAMH,  INPOHMACHHBIMM  TEIOM 34
MIOCJIEIOBATEIbHbIE pPAaBHBIE IPOMEKYTKM BPEMEHM IPHU PAaBHOYCKOPEHHOM JBHKEHHUH C
Ha4yaJbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne nBUKEHUS MApHUKaA B BA3KOW KUIKOCTH.

N3yuenue NBMKEHUS Tea, OPOLIEHHOTO FOPH30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaumn otHocutenbHOCTH ['anmuiies. [lepBoiit 3akoH HeroTona. HEpLmanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunmun cynepnosunuu cui. Bropoit 3akoH Herorona s
MaTepuanbHOU Touku. Tpernii 3akoH Hpr0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectd. [lepBas kocMuueckas CKOpPOCTb.

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



Tpenune. Buapl Tpenust (1mokosi, CKoJibkeHus, kadeHus). Cuna Tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cONpoTUBICHUS
IIPY JBHKCHUM TeNa B )KUAKOCTU WM rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT cuibl OTHOCUTENBHO OcCU BpameHus. llimedo cunbl. YcimoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHnyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX TEJI.

Bropoi1 3akon Herorona.

N3mepenune cu.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT JepopMaruy.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanve 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPYKMHE U PE3MHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue yCclIoBUN pPaBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAICHMUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Hmnynbe MatepuanbHO TOUKH (Tena), CUCTEMbl MaTepHaIbHbIX TOUYEK. MIMITyJIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHeprusi mMarepuanbHOM TOYKU. Teopema 00 HM3MEHEHUHM KHHETHYECKOU
JHEPIUH.

[TorenunanbHas 3Heprus. [loreHnnanbHas 3HeprUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUUYECKOM SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHMS.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATbHON YHEPTHH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydyeHue aOCOMIOTHO HEYINPYroro yjaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYeCKOM SHEpruu Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pa3nea 3. MosekyasipHasi (pM3MKa ¥ TEPMOAUHAMHUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOU MeopUul
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OINBITHOE 00OCHOBaHHE.
bpoynoBckoe nBmwxkenme. uddys3msa. Xapaktep IBWKEHHS MW B3aUMOJICHCTBHS YaCTHIL
BemecTBa. MoJiend CTPOCHHUsSI Ta30B, >KUAKOCTEH M TBEPIBIX TEeT M OOBSCHEHHE CBOWCTB



BEIIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca u pasMmepbl moisiekyn. KonmuecTBo BermiecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. [llkana temneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKONW TEOPUH
ueanpHOro rasa. AOCONIOTHasg TemIiepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIJIOBOTO JBMKEHMs dactull rasa. [llkama temneparyp KensBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe nmpeacraBieHne H30MPOLECCOB: U30TEpMa,
n30Xxopa, n3obapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnbITh, OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEIIECTBA, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COCTUHEHUII.

OmnbiTe! 10 AU(PY3UN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBHUS.

Monens, WUTIOCTpUpPYIOLLIAs IPUPOLY TABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE HM3MEpEeHUU 00BhEMa
KOMHATBhI, 1aBJICHUS U TEMIIEPaTypbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY TapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoauHamuueckass cuctemMa. BHYTpeHHsISI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ n3meHeHus. KonnyecTBo TemioTsl U padota. BHyTpeHHss 3HEprusi 0AHOATOMHOIO
UJEAIBHOTO raza. Buael Teruionepenaun: TeIONPOBOAHOCT, KOHBEKIMS, U3TyYeHHE. Y AeIbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpeIaye.

[Tonstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMoauHamukH. IIpumeHeHue
NEePBOro 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. I'papuueckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMoCTh POLIECCOB B IPUPOJIE.

TemoBeie MamuHbl. [IpuHIUIEL AeficTBUS TemioBbIX MauH. [IpeoOpa3oBaHus 3HEPTUU B
TeroBbIX MamuHax. Koadduuuent nonesHoro aeiictBus teruioBoi mammusl. [lukn Kapho u
€ro Ko3(QQUIUEHT MOJIE3HOTO AEHCTBHSL. DKOJOTHYECKHE MPOOIEMbI TEMIOIHEPTETUKH.

TexHnueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHHWE: [JBUTAaTelb BHYTPEHHEIrO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MeHeHre BHYTpPEHHEW SHEpruu Tejla MpU COBEpLIEHUH pPaOOTHI: BBUIET MPOOKH U3
OyTBUIKH TOJ JEHCTBHEM CKaTOro BO3JyXa, HarpeBaHue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHUsl (BUCOIEMOHCTPAIIHS).

M3MeHeHne BHYTpEHHEHN dHEpruu (TeMIiepaTypsl) Tea Ipu TEIUIonepeaaye.

OnbIT 10 aguabaTHOMY PacIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPaHHUsl, PEaKTUBHOTO JAIBUTaTEJIsl.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u kouaeHcanus. Mcmapenne wu  kumenHue. AOCOIIOTHAsS U
OTHOCHUTEIIbHAs BJIaKHOCTh BO3/yXa. HachblmeHHblil map. Y aenbHas TemioTa napoodpa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYphl KMUIIEHUS OT JaBJICHMS.



TBépnoe Teno. Kpucrammuyueckue u amopdHbie Tejaa. AHM30TPOINS CBONCTB KPUCTAIIOB.
Kunkue kpucraminsl. CoBpemMeHHble MaTepuaibl. [lnaBineHue u Kpucramumszauus. Y aelbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEeHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoWcTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KJIOPUMETP, TEXHOJOTUM TOJYYEHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HaGnronenue narpeBaHus U IIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/1yXa.

Pa3znen 4. diekTpoguHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. JIBa Buaa >IeKTpUUYECKHX —3apsoB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIPOBOJIHUKN. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsinoB.  3akoH Kynona. ToueuHblid  31n€KTpUyYecKHidl — 3aps.
Onekrpuueckoe nose. HanpskéHHocTh 3nexTpuueckoro nois. IlpuHuun cyneprno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUKN HanpsHKEHHOCTU JIEKTPUYECKOTO MOJIA.

Pabora cun oanektpocratudyeckoro modis.  [loreHuman. Pa3HOCTP  MOTEHLMAIOB.
[IpoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. J{M3ieKTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJIEHCATopa.

TexHuuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
anapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3anMopeiicTBre Ha’IEKTPU30BAHHBIX TEll.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAU  IUJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuueckuit mox. Toku é paznuunvix cpeoax

DNEeKTPUUECKU TOK. YCJIOBHSI CYLIECTBOBAHMS 3JIEKTPUUYECKOTO TOKA. MICTOUHMKH TOKa.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTKa LHenu.

DneKTpuuecKkoe COIIPOTHBIICHUE. VY nensHoe COIIPOTHBIIEHUE BELIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEILIAHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabora sanextpuyeckoro Toka. 3akoH JIxxoyns—JIeHia. MOIMIHOCTh 3MIEKTPUYECKOTO TOKA.

DIIEKTPOABMKYILAsl CUJIAa U BHYTPEHHEE COITPOTHUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11
MIOJTHOM (3aMKHYTOH) 3JIeKTpHuecKoil 1ienu. KopoTkoe 3aMbIKaHHe.



DJIEKTPOHHAs MPOBOJUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb COIPOTUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYNPOBOJIHUKOB.
CsaoiicTBa p—N-niepexona. [lonmynpoBoHUKOBbIE TPHUOOPHI.

ONEeKTpUYECKUH TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAS
Jucconanus. JIEeKTPOIIN3.

DnexkTpuueckuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
[1na3zma.

TexHuueckue ycTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMmIIepMETpP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, JJEKTPOHArpeBaTeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEILHBIC
npuOOpBl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH MO, TEPMUCTOPBHI M (POTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HANPSHKEHUS.

3aBUCHUMOCTb COINPOTUBIEHUS LWIMHIPUYECKUX IPOBOJAHUKOB OT JJIMHBI, IJIOLIAAU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelraHHOE COeIUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuibl. KopoTkoe 3amMblKaHHE TajlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET 0 COIIPOTUBIICHUSI.

3aBUCUMOCTb CONPOTHUBIICHUS METAJUIOB OT TEMIIEPATypPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne cMEIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne  JIEKTPOABWKYIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHEIO
COINPOTUBIICHUS.

HaGnronenue snextponusa.

MesknpeameTHble CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCyLIECTBISETCS C YUYETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMM MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBA3aHHbIE C WU3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
sBIIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTeMbl YpaBHEHHH, JuHeWHas QyHKIHs, mnapadona,
runep6osa, ux rpauku U CBOWCTBA, TPUTOHOMETpUUYECKHE (QYHKLIMHU: CUHYC, KOCUHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M HMX IPOEKLIHUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHUE B JKUBOM mpupojie, nud¢ysusi, 0cMocC, TenI000MeH
’KUBBIX OPTaHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIEeCTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeEN, XUAKOCTEH M Ta30B, IJIEKTPUUECKHE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, TalbBaHUKA.

TI'eoepaghus: BIaXKHOCTB BO3/lyXa, BETPhI, 0apOMETpP, TEPMOMETD.

Texnonozus: mpeodpa3oBaHue IBUKEHUN C HCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJUIMIHUKH, HCIOJIb30BAaHUE 3aKOHA COXPAHEHHUsS HUMITyJIbca B TEXHUKE (pakeTa,
BOJAOMET M Jpyrue), JBUTATEeNb BHYTPEHHEro CropaHus, mapoBass TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJYYSHHs] COBPEMEHHBIX MAaTepUaIoB, B TOM YHCIIE



HaHOMAaTEepHaJIOB, W  HAHOTEXHOJOIMH,  DIJEKTpOCTaTHYeCKas  3alluTa,  3a3eMIICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, dJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBI, FaJIbBAaHHKA.

11 KUIIACC

Pa3znen 4. diiekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

ITocrositHHple MarHuTHL. B3aumMonelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe moOIe€.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprno3uiyy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
nHAyKuuy. KapTrHa TuHUM MarHUTHOM MHAYKLNU IOJIS IOCTOSIHHBIX MArHUTOB.

MarautHoe 1nojie MpOBOAHMKA C TOKOM. KapTuHa JAMHMM MHIyKIMU MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOrO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KaTYLIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAalIPABJICHUE.

Cwia Jlopenna, e€ MOAyJdb W HampaBieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM ImoJjie. Pabora cuisl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOM HMHIYKIIHH.
ONEKTPOABUKYIIAs CUJIa MHAYKLIHU. 3aKOH 3JIEKTPOMarHUTHOM uHAyKuuu Papazes.

BuxpeBoe anexkTpuueckoe mosie. DIEKTPOABMKYIIAs CHUjla HHAYKUMU B IPOBOJHUKE,
JBIKYILIEMCS IOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIIEHME CAMOMHIYKIIMU. DJIEKTPOABHIKYILAs CHUJIa CAMOMH Ty KLU,

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE IMPUMEHEHHUE: IOCTOSHHBIE MAarHMThI,
AJIEKTPOMArHUTHI, MJIEKTPOIBUraTEIlb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLINOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM T1OJIEM.

JIHMYM MHIYKIMY MarHUTHOTO MOJIS.

B3anmopeiictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME PNEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABMXKYILIEH CHIJIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MOTOKA.

SIBieHME CAaMOMHTYKLIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3y4eHre MarHUTHOTO TIOJISl KaTYIIKH C TOKOM.

HccnenoBanue neiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nea 5. KosieOanust 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmMpoOMaAHUMHbIE KONEOAHUA
KonebarenbHass cucrema. CBoOojHBbIE MexaHM4Yeckue KojeOaHus. ['apMoHMuUeckue
koneOanus. Ilepuon, dacrora, ammautyga u  (dasa kosnebGanuil. IlpyXMHHBIT MasTHUK.
MaremaTHuecKkuii MasTHUK. YpaBHEHHME rapMOHMYecKux kojeOanuil. [IpeBparienue sHepruu
IIPY TAPMOHUYECKUX KOJICOAHUSX.



KoneGartenbubiii koHTYp. CBOOOJHBIE SJIEKTPOMAarHUTHBIE KOJEOAHUS B HICATHHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHWYeCKUMU H  JIIEKTPOMATrHUTHBIMHU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHHUS! SHEPTrUU B UICAIBLHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromMX KojeOaHUAX. BbIHYX IeHHbIE MEXaHUYECKUE KOJeOaHMUs.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya U MOTpedsieHUE SIEKTPUUYECKONW HSHEPrHH.
DKOJIOTUYECKUE PHUCKH TIPU MPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosib30BaHUs
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKUHHBIA UM MaTeMaTHUECKUN
MasITHUK).

Habmroenue 3aTyxaroniux KoiaeOaHui.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOeOaHUI.

Habmioienue pesonanca.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmunorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HANpsOKEHUS OT  BPEMEHH) s
AJIEKTPOMATrHUTHBIX KOJIEOAHUMN.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopeinb TUHUY 3IIEKTPOIEpEAAUN.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJIeOaHUH Tpy3a HA HUTU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM M3  IOCIEI0BAaTEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanuyeckue BOJIHBI, yCJIOBHs pactpoctpanenus. [lepuoa. CkopocTs pacpocTpaHeHuUs
U januHa BonHBL [lomepeunble W mpononbHble BONHBL WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJNIeKTPOMAarHUTHBIE BOJHBI. YCJIOBHS HM3JIyY€HHUs AJIEKTPOMATHUTHBIX BOJH. B3aummuas
opueHranus BektopoB E, B, V B snexkrpomarnutHoi BoiHe. CBOWCTBAa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)X€HWE, MpeJIoMJIeHUe, ToJsapu3amus, audpakius, uHtephepeHiusa. CKOpPOCTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixana >7MeKTpOMarHUTHBIX BOJH. [IpuMeHeHHe SJeKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIMIIBI paIOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4eckue yCcTpoMCTBa M MPAKTUYECKOE MPUMEHEHHE: MY3BIKaJIbHBIE MHCTPYMEHTHI,
yJIbTPAa3BYKOBAsl JMATHOCTHMKA B TEXHUKE W MEIULMHE, pajap, PaAuONpUEMHHK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEHUE TTOTIEPEYHBIX U TTPOJIOJIBHBIX BOJIH.

Koneb6mromieecs Teno Kak HCTOYHUK 3BYKa.

Habmroienue orpaskeHus 1 MpeioMIeHHs] MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHnny 1 1uppakiinu MEXaHUYECKUX BOJIH.



3BYKOBOI pe30HaHC.

HaOnronenue cBsi3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYJAOM M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTpPa)XXEHHUE, MpeJIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonnHeiiHOe paclipocTpaHEHHE CBETa B OJHOPOJAHOU Cpele.
JIyu cBera. ToYEUHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. [locTpoeHue Hu300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHbI IMpeIOMIICHUS CcBeTa. AOCONIOTHBIA  IOKa3aTelsb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBIA yroja MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceeta. CiioxkHbll cocTaB 6enoro cera. L{ser.

Cobuparomue W paccewBarouie JUH3bL. ToHKas nuH3a. DOKyCHOE paccTOsSHUE U
ONTHYECKasi cuia TOHKOW JuH3bIL. [locTpoeHne n3o0pakeHuit B COOUPAIOIINX M PACCEUBAIOIINX
nuH3ax. @opMyia TOHKOW JIUH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HWutepdepenmus cBera. KorepeHTHble UCTOYHUKU. Y CIOBUS
HAOJI0/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIaBHBIX
MaKCHMYMOB IIPH Ma/ICHUH MOHOXPOMATHUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuyeckue ycTpoWcTBa W MPAKTUYECKOE MPHUMEHEHHEe: O4YKH, Jymna, Qoroammapar,
MPOCKIIMOHHBIA  amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, JIUQPPAKIIMOHHAS
pemeéTKa, NoJIIPOUI.

Jlemoncmpayuu

[IpsiMonuHetHOE pacHpoCTpaHEHUE, OTPaKEHHWE M MperoMiieHue cBeTa. Onruueckue
puOOpBI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojiens CBETOBOA.

UccnenoBanue CBOMCTB U300paKeHUI B JIMH3aX.

Mopenu MUKPOCKOTIA, TEIECKONa.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TomyyeHue cnekTpa ¢ HOMOLIBIO MPU3MBIL.

[Torydenue ciekTpa ¢ TOMOIIBIO TU(PPAKINOHHON PEHIETKH.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne nmokazaresnst IpeioMIICHUS CTEKJIA.

HccnenoBanue CBOMCTB M300paKEHUIA B JIMH3aX.

HabGmronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEJIBHOCTH
['paHnLBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHHWKHU. IlocTynaTel crnenualbHOW TEOpUH
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe, IPHUHLUI
OTHOCHUTEJIBHOCTH DWHILNTEHHA.
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEUIECHUE BPEMEHH U COKPAILIEHUE JITHBI.
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € 3HEPTUEN U UMITYJILCOM PENSATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.



Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
®otonbl. ®opmyna [Inanka cBs3u sHeprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
dboToHa.
OtkpeiTie u wuccnenoBanue Qoroddpdexra. Onwitet A. I'. CroneroBa. 3akoHBI

dotoaddekra. YpaBuenue DitHimreiHa 115 hoTodddekra. «KpacHas rpanuma» Gororddekra.
Hasnenue ceera. Onbrtel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.
TexHUuUecKue yCTPOHCTBA W TPAKTHUECKOE NpUMEHeHHue: (oTornemMeHt, (OoToNaATIHK,
COJIHEeYHast 6aTapest, CBeTOAHO/.
Jlemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.
CBeToaHoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. Omnbitel Pesepdopna nmo paccesnuro o -yactuil. [lnaneraphas
mozenb atoMa. Iloctynatel bopa. M3nyuenue u nornomeHue GOTOHOB IpU IEpexoje aToMa ¢
OJIHOTO ypOBHS B3HEpruu Ha JApyroil. Buasl cnektpoB. CrnekTp YpOBHEW 3HEpPruM aroma
BOZIOPOZA.
BonnoBeie cBolicTBa yactull. Bosnbl ne bpoinsa. KopryckynsipHO-BOJTHOBOM Ay aJIU3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnronenue muHeHyaTbiX CIEKTPOB U3TyUYSHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOCHMS  sijpa. OTtkpsITHE
panuoakTuBHOCTU. OmbITH Pezepdopna mo onpeesneHno coctTaBa pagioakTUBHOTO U3y YEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. HyxionHas mopnens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.
DHeprus cBSA3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
S nepusle peakunu. [lenenue u CUHTE3 SIED.
Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKTHI SAEPHOM SHEPTreTHKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIOIEHUS M PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
@dyHaaMeHTanbHbIe B3auMoecTBus. EquHcTBO (hr3nyeckoil KapTHHBI MHUpA.
TexHuuyeckue ycTpoWCTBa M NpPaKTHUECKOE MPUMEHEHHUE: J03UMETp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.
Jlemoncmpayuu
CuéTurK MOHM3HPYIOIIUX YACTHII.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3jen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPU3NKH

Otanbl  pa3BUTHS  acTpoHoMuu. lIpuknagHoe ©  MHpPOBO33PEHUECKOE  3HAUCHHUE
ACTPOHOMHUH.

Bun 3Bé3anoro He6a. Co3Bes3nus, spkue 3BE3/1bl, JIAHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Counnie. ConHeyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIIa W 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEpPUCTUKU. JlUarpamma «CHEKTpaJbHBIA KIACC — CBETUMOCTBY». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» g 3BE3] IJIABHOU
nocJyeIoBaTeIbHOCTH. BHyTpenHee cTpoenue 3BE3A. CoBpeMEHHBIE TMPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BoIonMK CoJlHLA U 3BE3/. DTaIlbl )KU3HU 3BE3 .

Mneunsiii [TyTs — Hama ["anaktuka. [lonoxxenne u npmwxenne Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uzinyueHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IUS
CeBepHOro nojymapus u ipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, mianer, Mnegnoro Ilytu.

O6o0maroiee NOBTOpeHUE

Ponp ¢u3uku u acTpoHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIBHOW U
ATHYECKON cdepax MesATEIbHOCTH 4YENOBEKa, pOJib W MeCcTOo (UMK U aCTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pOjib (U3NYECKON Teopud B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3HUECKON KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUMN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenne xypca ¢usuku 06a3oBoro ypoBHA B 11 Kiacce OCyIIECTBISETCS € Y4ETOM
COJIEp’KATENbHBIX MEXIPEIMETHBIX CBS3€M € KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO MO3HAHUS:
SBJICHHE, Hay4yHbIH (akT, rumnore3a, (u3MYecKas BEIMYMHA, 3aKOH, TEOpHs, HAOJIOACHHE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: penieHUE CUCTEMbl YPaBHEHHH, TPUTOHOMETpUUYECKHe (YHKIUU: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPHl U HUX
MPOEKIIMA Ha OCU KOOPIMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC SJEMEHTAPHBIX (YHKIIUMH,
MpU3HAKU TI0JI00US TPEYTOIBHUKOB, OTIPE/IEIICHUE TUIOIIAIU TIIOCKUX (puryp u oobEéma Te.

buonoeus: snexTpudeckue SIBICHUS B JKUBOM TPHUPOJE, KoJieOaTeIbHBIC IBUIKEHUS B
J)KUBOW TMPUPOJIE, ONTUYECKUE SIBJICHUS B JKUBOW MPUPOJE, NECUCTBUE paJHMAllMM HA >KHUBBIC
OpTaHU3MBI.

Xumusi: CTpoeHHWE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMUYECKOU PEMIETKH, CIIEKTPaIbHbIN aHaIN3.

l'eocpaghus: MarHUTHBIE TIONIOCA 3€MITH, 3aJIeKH MAarHUTHBIX Py, POTOChEMKA 3eMHOM
MOBEPXHOCTH, TIPEICKA3AHNE 3EMIICTPSICCHHUIA.

Texnonozus: TUHUW SIEKTPONEPEIay, TEHEPATOP MEPEMEHHOTO TOKA, JIEKTPOABUTATEND,
WHIYKIMOHHAsL TIeYb, pajap, pPaJdoOnNpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOSKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJTHEYHAas OaTapes.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeaMera «@usnka» Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BbIif ypOBEHb) OOECIICUUT JOCTHIKCHUE CICAYIOUIMX JHMYHOCTHBIX, METAIPEIMETHBIX H
HpEJIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JINMYHOCTHBIE PE3YJIbTATHI

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHUsA YydeOHoro mpeaMera «®Dusnka» OTpaKaroT
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlUil, IMO3UTUBHBIX BHYTPEHHUX
yOeXKIeHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOILIECTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U ONbITa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIC B YACTH:

1) rpakaIaHCKOro BOCIIUTAHMS:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMU  OOydYalOmIerocss Kak aKTUBHOTO |
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUYECKUX M JEMOKPATUYECKHUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX TPAKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKUMAMU M Ha3HAUECHUEM;

TOTOBHOCTH K TYMaHUTapPHON M BOJIOHTEPCKOM JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSM POCCHUHCKHUX
y4€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEJICHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESTEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHHE YCTOHUMBOTO OYyIyIIero;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

HCTETUYECKOE OTHOLIECHHE K MUPY, BKJIOYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPHUCYILEro
¢buznueckoil HayKe;

5) TpyaoBoro BocnuTaHusi:

WHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyrien
npodeccuu M peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYyphl, OCO3HAaHHE TJIO0AIBHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;

IJIJAHUPOBAHUE W OCYLIECTBJIEHHUE JIEWCTBHI B OKPYJKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1esiell yCTOMYMBOTO pa3BUTHS YEIOBEUECTBA,

pacuipeHre OmbITa JeATSIFHOCTH JKOJOTMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIoIUXCcs 3HaHU 1Mo (u3uke;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUEHHS (DU3UKH
OCYILECTBIISATh MPOECKTHYIO M UCCIIEAOBATENBCKYIO IEATEIbHOCTh HHNBHIYaIbHO U B TPYTIIIE.

METANPEJMETHBIE PE3YJIbTATHI

[Mo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS
Ba3zoBble JJornueckue aeiicTBHA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalIM3MPOBATh MPOOJIEeMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEICIIATH IENH JEATEIIbHOCTH, 33/IaBaTh apaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DU3NUECKUX SBIICHUSX;

pa3pabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JESATCIBHOCTh, OLICHUBATH COOTBETCTBHUE PE3YJIBTATOB IMEISIM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIBHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPadOTy B YCIOBHSX pPEATbHOTO, BHPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILICHUE ITPU PEIICHUH KU3HCHHBIX TTPOOJICM.

Ba3oBrle HcciieoBaTeIbCKHeE AeiHCTBHS

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSTHSIMH W MeTOoAamu (pu3mdecKoi
HAYKH;

BJIQJICTh HABBIKAMHU Y4eOHO-UCCIICIOBATEILCKON M MPOCKTHOW AESITEIHLHOCTH B 00JacTH
¢bu3nKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJIOB PELICHUs 3a/1a4
(U3HYECKOTO COACPKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOJIOB TIO3HAHHSI,

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
npeoOpa3oBaHNI0O M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsX, B TOM YHCIE MPH
CO3aHMH Y4E€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH IPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3a1ady, BBIJIBUTATH
TUNoTe3y e€ pelleHus, HaxXxOAuUTh apTryMEHThl [JIs JO0Ka3aTelbCTBA CBOHMX YTBEPKIACHMUIA,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3MPOBATh TOJYYEHHBbIE B XOJE€ peUIeHHUS 3a7aud pPe3yJdbTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHECHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIE 3a7aud B 0Opa30BATENbHOU AEATEIHHOCTH, B
TOM YHUCJIC TIPH U3yUSHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh MMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00J1aCTh KU3HEICATSIILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC ITOXO0IbI ¥ PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOINE aTbTePHATUBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:

BJIQ/ICTh HABBIKAMU TONTy4YeHUs WH(poOpManuu GU3NYECKOTO COJEPKaHUsl U3 MCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSTEIBHO OCYIISCTBISATh IIOWCK, aHAIHW3, CUCTEMATH3AIMI0 U
WHTEPIPETANNIO MHPOPMAIINH Pa3INYHbIX BUJOB U (OpPM MpeacTaBIeHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCIICHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIFOJICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, PECYpPCOCOepeKEeHHs], TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TIaCHOCTH;



CO3/1aBaThb TEKCThl (DU3UYECKOIO COJAEPKAaHUS B pasIMyHbIX (opMmaTax ¢ Yy4EToM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
IIPEJICTaBICHNS U BU3YyaIU3alUu.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (DU3MKHU M BO BHE-YPOUHOU JNESATCIILHOCTH,

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;

pPa3BEPHYTO M JIOTHYHO M3JIAraThb CBOK TOYKY 3PEHUSA C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYAIbHOU PabOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHIl C y4yéTOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, pPaCIpElesATh POJIU C YUETOM
MHEHUH YYaCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa W KaXJIOT0 YYaCTHUKA KOMaHIbl B OOLIUI pe3ysibTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE NPOEKTHI, OLICHUBATh HJAEU C TMO3UIMU HOBH3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBISATh MO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX CHUTYALUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIC YHHUBepCaAJIbHbIC Y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENIBHYIO JEATENBHOCTh B 00JacTu (GpU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PAacCUETHBIX M KAue€CTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIUMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JaBaTh OIEHKY HOBBIM CUTYAIIUsIM;
pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTSHUN;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO OJPYAUIMA B 00MacTd (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAIbHBIH HHTE/JIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYyalldsM, BHOCHUTHb KOPPEKTHUBBI B JIEATEIHLHOCTH, OIICHHBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX J€UCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUN;
HCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKH CUTYyallud, BEIOOpa BEPHOTO PEIIEHUs;
YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 10 UX CHIXKEHHIO;
MPUHUMATh MOTUBHI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEITEIBHOCTH;
MPUHUMATH Ce0sl, MOHNMasi CBOM HEIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTUBBI M apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JCSITCIHHOCTH;
MpHU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.
B npouiecce 1ocTHKEHNS TUYHOCTHBIX PE3yIbTaTOB OCBOEHHUS MPOrPaMMBbI O HU3UKe AJIs
YPOBHsI CpeaHero obuiero oOpa3oBaHusi y 0OydyarONIMXCsl COBEPILIEHCTBYETCS 3MOIMOHAIbHBIH
UHTEJJIEKT, MPEANoaraonuil chopMUpPOBaHHOCTD:



CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PA3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh yBEPEHHBIM B cebe;

CaMOpETryJIMpOBaHMs, BKJIIOUYAIOLIETO CaMOKOHTPOIIb, yMeHue IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh AaJaNTHPOBATHCA K SMOIMOHAIbHBIM
U3MEHEHUSM U NPOSABIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAIOIICH CTPEMIICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTHMM3M, HHULIMATUBHOCTb, YMEHHE JACHCTBOBATH NCXOS U3 CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh NOHHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYTUX,
YUUTBIBATh €T0 IIPU OCYILECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKNBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOLICHUS C JAPYTHMHU
JFOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xoH1y o6ydenus B 10 kiacce npeMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE OTPaXKaIOT
c(OPMHPOBAHHOCTh y 00YUYAIOIINXCS YMEHHUH:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (PU3UKU B (POPMUPOBAHMM COBPEMEHHON
Hay4YHOW KAPTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTMM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHMIBI TPUMEHEHUS H3YyYEHHBIX (DU3MUECKUX MOJeNel: MaTephalbHas
TOYKa, MHEepLHalbHas cucreMa oTcuéra, aOCOJIOTHO TBEPAOE TENO, WICalIbHBIN Ia3, MOAEIH
CTPOEHMS Ta30B, )KMJKOCTEH M TBEPABIX TEJ, TOUCUHBIH JIEKTPUUECKHUM 3aps] HpU pELICHUU
bu3nueckux 3anay;

pacnio3HaBaTh (QU3WYECCKHUE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJIPHO-KMHETUYECKOW TEOpHUU CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSIMOJMHENHOE IBUKEHHME, CBOOOJHOE MaJEeHHE TeJ,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpUUs, B3auMojaelcTBHe Ten, auddysus, OpoyHOBCKOe
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tesl NMPH HarpeBaHUU
(oxJaKaeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHNne, KpUCTaJUIN3aLus,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIIEHHE JAaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM
cocyZe, CBA3b MEXKIY IapamMeTpaMu COCTOSIHMSI ra3a B HM30Ipoleccax, JJIEKTpu3auus Ted,
B3aUMO/ICVICTBUE 3apsI0B;

OIUCBHIBATh MEXAHMYECKOE JIBUKEHUE, MCIIOJB3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
yTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, Cujla, UMITYJIbC Tejla, KHHETHYeCcKast
SHEprus, NOTEHIMaJbHAs SHEPIrHs, MeXaHudeckas paboTa, MeXaHUYeCKas MOILHOCTb; IpH
ONMMCAHWU TPABUIBHO TPAKTOBaTh (U3MUECKUM CMBICT HCHOJIB3YEMBIX BEIUYMH, HX
0003HaUEHMsI U €JMHULIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (PU3HUECKYIO BETUYUHY
C IPYTUMHU BEINYNHAMU,

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3Ys
¢dusznueckue BEJIMYMHBI: JaBIIEHUWE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XaOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUYHasi CKOPOCTb MOJIEKYJ, KOJIHWYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, pabora raza, Kod(pUIMEHT MOJIEe3HOro JEeHCTBUS TEIJIOBOTIO
JIBUTATEIS; IPU ONUCAHUM MTPABUIIBHO TPAKTOBATh (DU3MYECKHI CMBICI UCIIOIb3yEeMbIX BEITUYHH,
uX O00O3HAYEHWS M EOUHHIIBI, HAaXOJIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAM;

ONKCHIBATh M3yUYEHHBIE JJIEKTPUUECKHE CBOMCTBA BEIIECTBA M AJIEKTPUYECKUE SBIICHUS
(TIporiecchl), UCTONb3ysl (PU3NUECKUE BETUUMHBL AJIEKTPUUYECKHM 3apsijl, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh  TIOJIS,, MOTEHLMal, pPAa3sHOCTh IOTEHIHAIOB; MPU ONUCAHUM MPABHIBHO
TPaKTOBaTh (PU3MUYECKUH CMBICT MCIONB3YEMbIX BEIWYMH, UX OO0O3HAueHHs W EAMHUIIBI;
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTHMHU BEIMYMHAMY;



aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJIEHUS, UCHOJB3Yys (PU3MUECKHE 3aKOHBI U
IPUHUMUIBL: 3aKOH BceMupHoro tarorenus, I, II u III 3akonsl HploOTOHA, 3aKOH cOXpaHEHUs
MEXAHUYECKOM SHEPIuH, 3aKOH COXPAHEHMS MMILYJIbCA, IPUHLUI CYNEPIO3ULIMHA CUJI, IPUHLIAI
paBHOIIPABUSl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEUICCTBA, IAa30BbIC 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJT ¢ a0COJIOTHOHM TeMIlepaTypoi, MepBBI 3aKOH TEPMOAMHAMHKH, 3aKOH COXpPAaHEHHS
JJIEKTPUUECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBHSI MAIIMH, IPUOOPOB U TEXHUUECKUX YCTPOMUCTB;
pas3nnyaTth yciaoBUs MX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KU3HH,

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DU3MUYECKUX SBJIEHUH U IPOLECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX ©  KOCBEHHBIX HW3MEpPEeHUH, npu OSTOM  (GOPMYIHPOBATH
npobiemy/3ajayy M TUNOTE3y Y4eOHOro  HSKCIEpUMEHTa, CcoOUpaTh YCTAaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOKI;

OCYILECTBIIAATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHHs (QU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMAJbHBII CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
NOTPEIIHOCTEN U3MEPEHMUIA;

UCCIIEIOBATh 3aBHCHMOCTH MEXIY (U3MYECKUMH BEJIMYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUHl, IMpH STOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHpPOBaTh pe3yJbTaThl
MOJYYCHHOH 3aBUCHUMOCTH (DM3MYECKHX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
10 pe3yJIbTaTaM UCCIIEIOBAHNUS;

coOnronarh InpaBuia O€30IaCHOrO TpyJa MpU IPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOIr0 3KCIIEPUMEHTa, Y4eOHO-MCCIIE0BATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIaAOOPaTOPHOTO 000PYIOBAHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢du3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3UUYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHus,
IPOBOAMTH PacU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HAaUeHUsI (PU3NUECKON BEIUYUHBI;

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCMONb30BaTh MPH pPEUIeHHH Y4YeOHBIX 3aJjad COBPEMEHHble HH()OPMAIMOHHBIE
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUU U MpPEICTaBIeHUs] y4eOHOU u
HAYYHO-TIONYJISIpHOW HMH(OpMaIMM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIYYaeMylo HH(pOpMaIHIo;

INPUBOANUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX Y4EHBIX-(PU3MKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHHUA MO (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU OOpallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMU, IS
COXpPaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpere;

paboTaTh B IpYMIIE C BHIIOJHEHUEM Pa3IMYHbIX COLMANBHBIX POJIEH, TNIaHUPOBATh PaboTy
IpYNIbI, palMOHAIBHO paclpeneNiiarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B
HECTaHJIAPTHBIX CUTYyalUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ Ka)/JOr0 M3 yYaCTHUKOB TPYMIbI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.

K xonmy o6yuenus B 11 kijiacce mpeaMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE OTPaKArOT
c(OpPMHPOBAHHOCTh Y 00yUarOIIUXCS YMEHUM:

JNEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKU B (HOPMHUPOBAHHH COBPEMEHHOM
HAay4yHOW KapTUHBI MHpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YUUTBIBaTh TPAHHULBI TPUMEHEHUS HW3YYEHHBIX (HU3UUECKUX MOJENe: TOoYeUHBbIN
JNEKTPUYECKUN 3apsii, Jyd CBeTa, TOYEYHBIM MCTOYHUK CBETA, SJACpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOJIENTb aTOMHOTO sI/Ipa MPU PeLIeHUN (GU3UUECKUX 3a]1a4;



pacnio3HaBaTh (U3MUECKHE SBICHUS (TIPOILIECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHA ¥ KBAHTOBOW (DM3HMKH: SJICKTPUUYECKAsi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JCWCTBHE MArHUTHOTO TIOJII Ha MPOBOAHMK C TOKOM U JBWKYIIUUCS 3aps,
3JIEKTPOMArHUTHbIE KOJIeOaHUs M BOJIHBI, MIPSMOJIMHEHHOE paclpOCTPAaHEHHUE CBETa, OTpaKEHHeE,
npenomiieHue, WHTephepeHmnus, audpakiuus U TMOJSIpU3ANUS CBETa, JTUCIEPCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOZHUKHOBEHUE JIMHEWHUATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHASI U UICKYCCTBEHHAS PAJIMNOAKTUBHOCTH;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIC, ONTHUYECKUE,
AIIEKTPUYECKYIO MTPOBOJMMOCTD PA3IUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBIICHUS (IIPOLIECCHI),
UCIONB3Ysl (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHila TOKa, DJIEKTPHUECKOe
HANPSDKEHUE, SJIEKTPUYECKOE COMTPOTUBIICHUE, PA3HOCTh MOTSHITHAIIOB, SJICKTPOABHKYIIAs CHIIA,
paboTta TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTb
KATYyIIKH, SHEPTUsl DJIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPUOJ] W YacToTa KoieOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsAl U CHJia TOKa B MPOLECCe TApMOHHYECKHUX 3JIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pACCTOSHHWE W ONTHYECKAas CHJIa JIMH3bI, NPU ONMUCAHUHM IPABWILHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BETMUMHY C IPYTHMHU BEIIMYHMHAMU;

OMKCHIBATh M3yUCHHbIE KBAHTOBBIC SBJICHHUS U TPOLECCHI, HCIONB3YS (U3HUECKUE
BCJIMYMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETAa, DHEPTUsS U
uMIynsc (OTOHA, MEPHOJ TOJypacmaaa, SHEPrus CBSI3U AaTOMHBIX SA€p, NPU OMHCAHUU
MPAaBWIIBHO TPAKTOBATh (U3MUYSCKUN CMBICI WCIOIB3yeMbIX BEIMYMH, WX OOO3HAYCHHS U
€MHUIIBI, YKa3bIBaTh (POPMYJIIBbI, CBSI3BIBAIOLINE MAaHHYIO (PU3MYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAYCHUE (PU3NICCKON BEITMYUHEI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SBICHUS, UCHONB3YS (U3NYECKUE 3aKOHBI U
OPUHIMIEI: 3akoH OMa, 3aKOHBI TIOCIEAOBATEIPHOTO W IMAPALICIBHOTO  COCIUHEHUS
MPOBOAHMUKOB, 3akoH JDkoyns—JleHna, 3akoH JIEKTPOMAarHUTHOM HMHAYKIWH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI TPEIOMIICHUS
cBeTa, YypaBHeHHe OHHIITeHHa s ¢GoTodddeKTa, 3aKOH COXpaHEHUS HHEPrUM, 3aKOH
COXPAaHCHHUS HWMITYJIbCA, 3aKOH COXpPAHEHHS DSJEKTPUYECKOTO 3apsia, 3aKOH COXpaHCHUS
MacCcOBOTO 4YHCIa, MOCTyNIaThl bopa, 3aKOH PagMOaKTUBHOTO pacmajia, MpU ATOM pa3inyaTh
CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAXKEHUE W YCJIOBHS (TPaHUIIBL,
00JacTv) IPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJICHUE BEKTOPA WHIYKIIMA MArHUTHOTO TIOJIS MTPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaEMOE TUIOCKUM 3€pKajioM, TOHKOM JIMH301;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX M KOCBEHHBIX HW3MEpPEHHWH: TMpu 3TOM  (OpPMYIHpPOBATH
npobiieMy/3amady W = TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPETIOKEHHOTO 000PYI0BAHHUS, TPOBOAUTH OIBIT U (POPMYIUPOBATH BBIBO/IBI,

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, TPH ITOM
BBIOMpaATh ONTUMAIBHBIA CIIOCOO W3MEpPEHUS W HCIOJBb30BaTh HM3BECTHBIE METOIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

HCCJICIOBATh 3aBUCUMOCTH (DH3MYECKHUX BEIMYMH C UCIIOJIb30BAHUEM TIPSIMBIX H3MEPCHHUIA:
IpU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAaThl MOJYYCHHON 3aBUCHMOCTHU
(GU3HYECKUX BEIIMYMH B BHJE TaOMWI] M TpaduKOB, JejaTh BBIBOABI IO pe3ylbTaTaM
WCCIICJIOBAHHS,

coOrofaTh mpaBwia O€30MacHOTO TpyJa IMPU TPOBEACHHH HWCCIICJIOBAaHUNA B paMKax
y4e0HOrO0 OJKCIEPUMEHTa, Yy4eOHO-HUCCIEeNOBATEILCKOH M MPOEKTHOW JESATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;



pemiate pacyéTHBIC 3aJadd C SBHO 3aJaHHOM (M3UYECKONH MOJENBIO, HCIONb3Ys
¢u3nveckre 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33Ja4i BHIOUPATh (PU3UUECKYIO
MOZI€TIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJIBbl, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTLI 1 OICHHUBATDH PCAIIBHOCTD IMMOJIYYCHHOI'O 3HAUCHU A (1)I/IBI/I[I€CKOI\/JI BCJIMYHHBI,

penraTth KayecTBEHHBIC 3a/1a4d: BBICTPAWBATh JIOTMYECKH HEINPOTUBOPEYHMBYIO LEHOYKY
paccyXKIeHHU C ONIOPO HAa N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCIIONIb30BaTh MPU  PEUICHWH Y4YeOHBIX 3aJad COBpPEMEHHble HH(OpMannOHHBIC
TEXHOJIOTUU JUI TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIIPETALMH W TPEACTABICHUS y4eOHOU H
HAy4HO-TIONYJISIPHOM HMH(OpManuy, NOJXYYEHHOH W3 pa3IM4HBIX HCTOYHHMKOB, KPHTHYECKH
aHAJIM3UPOBATh NOTy4aeMyI0 HH(POPMAIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIINH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3IniaTh
yCIIOBHS UX 0€30MacHOTO MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HU,

NPUBOJHUTE MPHMEPHI BKJIAJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3sBUTHE
HayKH, B O0BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAaHUS MO (HU3UKE B IIOBCEAHEBHOW JKU3HH IS
obecrieyeHns OE30MACHOCTH MPH 0OpaIeHHH ¢ TPUOOPAMHU U TEXHUIECKUMHU YCTPOUCTBAMH, IS
COXpaHEHHsI 30POBBS U COOJIIOICHHS HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPY KalOIIeH cpee;

paboTaTh B IPyIMIIE C BHIIIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IUTAHUPOBATh padoTy
TPYIBl, PAlMOHATBHO pPACHpPEACIATh OOSM3aHHOCTM M IUIAHUPOBATH  JICATEIBHOCTH B
HCCTAHJAPTHBIX CUTyalUAX, AACKBATHO OLICHMUBATHL BKJIAJ KaAXXAOTO U3 YYACTHHUKOB I'DYIIIBLI B
pelIeHne paccMaTpUBaEMOil TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KosnyecTBo yacoB DJIeKTPOHHbIE JlesiTeJIbHOCTh YYHTEJIS C Y4€TOM MPOTrPaMMBbI
HaumeHnoBanne
New/m  pa3nenos n Tem Kontoonbnnl | TIpakTHaeck (mudposbie) BOCIIMTAHMSA LIKOJIbI
- Bcero p p o0pa3oBaTeJbHbIE
NpOorpamMmal e padoThI e padoThI pecypes
Paznen 1. DUIUKA U METOAbI HAYYHOTI'O TIO3HAHUSA -yCTaHOBJIEHUE JJOBEPUTEIbHBIX OTHOLIEHUN MEXIY
Bu6anorexa LIOK Ne1arornieckuM pabOTHUKOM U 00y4JaIOIUMUCH,
®du3nKa 1 METOIBI ) 6
11 1 0 0 https://m.edsoo.ru/7f41b = CIOCOOCTBYIOIIMX ITOSUTUBHOMY BOCIPHUATHIO
Hay4qHOTO HO3HAHUS 72 obyuaromumucs TpeboBanuii 1 MPocko
Hroro 1o pasieny 1 He,uaromquKgro pa60TH1:1Ka, HpI/IBJIC‘-IC(If)I/I}O ux
BHUMaHUS K 00CYXJaeMOi Ha ypoKe HHPOPMAIHIH,
Pasnen 2. MEXAHWKA AKTHUBU3AIIMH TO3HABATEILHON JEATEIILHOCTH;
Bubanorexa 1IOK - Mo6Yy>KeHHe 00yYaoMUXCs COOMI0NATh HA YPOKe
f72 CO CTapuIMMH (TIe1arOrHIeCKUMHU pabOTHUKAMU) U
bub6mmoreka [IOK CBEPCTHHKAaMU (00yYarOIUMHUCS ), IPUHIMITEL yueOHON
2.2 Juaamuka 10 1 0 https://m.edso0.ru/7f41b = AUCHMIUIMHBI U CAMOOPraHU3AIINH;
f72 - IPUBJICUCHUE BHUMAHUSI 00YUaIOIUXCS K
Bu6imoreka [TOK IICHHOCTHOMY aCIIeKTY M3y4aeMbIX Ha YPOKaxX SIBJICHUIA,
2.3 3aKOHbI COXPAHEHHSI B 7 0 1 https://m.edsoo.ru/7f41b = OPTaHHM3aIHs X PaGOTHI € MOMyHAEMOl Ha ypoke
MEXaHNKe 72 COLMAIBHO 3HAYMMON HHPOPMALHEH —
Hroro 1o paszeny 27 I/IgI/II_II/II/IpOBaHI/Ie ee 00CyK/ICHUSI, BEICKA3bIBAHUS
00y4arOIIUMHKCS CBOEIO MHEHHUSI 0 €€ TIOBO/LY,
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA Yot . ) o
BBIPAOOTKH CBOETO K HEH OTHOIICHHS;
OcHogbl Bubmmorexa [IOK - ACTIOJIb30BaHNE BOCITUTATEIILHBIX BO3MOXHOCTEH
3.1 MOJIEKYJISIPHO- 11 1 1 https://m.edsoo.ru/7f41b COIEpIKAHMS YICOHOTO IIPEAMETA depes
KHHETUYIECKOU TCOPUN fr2 JIEMOHCTPAITHIO 00yJarOIIUMCS TPUMEPOB
bubnuorexa [IOK
OcHOBAI o MOTe 11(0) OTBETCTBEHHOT0, TPAXKIAHCKOTO TTOBEICHUS,
3.2 TPMOTHHAMHKI 5 0 0 https://m.edsoo.ru/7f41b = nposiBiaeHus YeI0BEKOIIOOKS U J10OPOCEPAEYHOCTH,
p 72 4yepe3 noA00p COOTBETCTBYIOIIMX TEKCTOB ISl YTCHHS,
ArperartHbie Bub6nnoreka [IOK 3a/a4 JUIsk PELICHHSL, IPOOIEMHBIX CHTYAIHii JUIst
3.3 COCTOSIHHS BEIIIECTBA. 2 0 0 https://m.edsoo.ru/7f41b = 00cyxueHus B KIacce;

da3o0Bble IEPEXOIbI
Uroro no pazneny 18

f72

- MPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (popM paboThI
¢ 00yYaroIMMMHUCS: UHTEIUIEKTYaIbHBIX U,
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Pazpen 4. JIEKTPOINHAMUKA

4.1 DJeKTpocTaTuKa 8

bu6nmoreka IJOK
https://m.edsoo.ru/7f41b

f72

ITocTostHHBIN
SIIEKTPUUECKUN TOK.
Toxu B pa3audHbIX
cpenax

4.2 12

bubmuoteka LIOK
https://m.edsoo.ru/7f41b

f72

Hroro mo pasneny 20

O000111eH1E U UTOTOBOE
MOBTOPEHHE

CTUMYJTUPYIOIIUX TIO3HABATEIbHYIO MOTHUBALIIO
00yYaromuxcs; TUCKYCCHH, KOTOPBIE TAI0T
00y4aronmMcst BO3MOXHOCTh IPHOOPECTH OIBIT
BEJICHUSI KOHCTPYKTUBHOTO ANUANIOTa; IPYIIIOBOH
paboThl K paboTHI B Mapax, KOTOpPbIE y4aT
KOMaHIHOHM paboTe W B3aNMOIEUCTBHUIO C IPYTHMH
JETbMU;

- BKJIIOYEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPHIE
MOMOTAIOT MOJAEPKaTh MOTUBALMIO 00yUaroInXCcs K
MOJTyYECHUIO 3HAHWH, HAJIA)KUBAHHIO TO3UTUBHBIX
MEKITMYHOCTHBIX OTHOIICHHUH B KJIACCE, IOMOTal0T
YCTaHOBJICHUIO 100poKenaTebHON aTMochepbl BO
BpeMs yPOKa;

- opranu3anys medcTBa MOTUBUPOBAHHBIX U
9PYAUPOBAHHBIX 00YYAIOIINXCA HAll UX
HEYCHEBAOLIIMH OTHOKIACCHUKAMH, JAIOILEr0 UM
COLMAJIbHO 3HAYUMBII ONBIT COTPYAHUYECTBA U
B3aMMHOU MTOMOIITH;

- MHUIIMUPOBAHUE U TIOJICPIKKA HCCIIE0BATEIHCKON
JeSITeIbHOCTH 00YYaIOIINXCS B paMKaxX peann3aluu
UMW WHJIMBUTYaJIbHBIX U TPYTITOBBIX
UCCIIEIOBATENBCKUX MTPOEKTOB, YTO JIACT
o0yyaromumMcs BO3MOXKHOCTb IPHOOPECTH HABBIKU
CaMOCTOSITEIBHOT'O PELICHUS TEOPETUIECKOM
npo0JIeMbl, TEHEPUPOBAHUS U 0(POPMIICHUS
COOCTBEHHBIX WJICH, YBOKUTEIHHOTO OTHOIICHHS K
YyXUM HIesM, 0POPMIIEHHBIM B paboTax APYrux
HCCIIeIoBaTeNeH, HaBBIK MyOJIMYHOTO BBHICTYIIIICHHUS
nepe;] ay TIuTopre, apryMeHTUPOBAHHUS U OTCTAMBAHUS
CBOEU TOUKH 3pEHUSL.

OBIIEE KOJIMYECTBO

YACOB I10 TTPOTPAMME 68
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

TEMATHYECKOE INTAHUPOBAHHUE

11 KIIACC
HanveHoBanme KounmuecTBo yacon DJIeKTPOHHbIE JefAITeIbHOCTD YYUTEJIs ¢ Y1eTOM IMPOrpaMMbl
Nenw/n  pasnenos m Tem Kontpoabusr | TpakTieck (uudpposBbie) BOCIIUTAHMS IIKOJIbI
NporpamMmal Beero e padoThI ne padoThl obpasopateibHle
pecypchl
Pazpea 1. JIEKTPOINMHAMUKA -YCTaHOBJIEHUE JTOBEPUTENIBHBIX OTHOILIECHUNA MEXKIY
MarHuTHOE HoJIe. Bu6anorexa LIOK NeIarornieckuM pabOTHUKOM U 00yYaIOIIMUCS,
11 DNeKTpoMarHuTHas 11 1 1 https://m.edso00.ru/7f4lc = CMOCOOCTBYIOIIMX [IO3UTHBHOMY BOCIIPHSATHIO
MHTy KIS 97c o0yyaromumucs TpeboBaHui 1 MPOCkO
roro 1o paszieny 1 HenaromquKgro pa60TH1:1Ka, HpI/IBJIC‘-IC(If)I/IIO ux
BHHMaHHMS K 00CyX1aeMoii Ha ypoke HH(OpPMAIHH,
Pasjen 2. KOJEBAHUA W BOTHBI aKTHBU3AINU HozHaBaTeJ'IBHOﬁy,II[)eﬂTGHLHOC”Pi“H;
Mexanunueckne u Bubanorexa 1IOK - Mo6Yy>KeHHe 00yYaoMUXCs COOMI0NATh HA YPOKe
2.1 AIIEKTPOMArHUTHBIC 9 1 https://m.edsoo.ru/7f41c | oGmenpunsTic HOPMBI IOBENEHNS, IPABHIIA OOLICHNS
KOneOaHus 97c €O CTapmuMH (TIeJaroriyecKuMy pabOTHUKAMH) U
MexaHn4eckue u bub6mmoreka [IOK CBEPCTHHKAaMU (00yYarOIUMHUCS ), IPUHIIMITEL yueOHON
2.2 3JIEKTPOMArHUTHEIE 5 1 https://m.edso0.ru/7f41c = AUCHMIUTMHBI 1 CAMOOPraHU3AIINH;
BOJIHBI 97c - IPUBJICYCHNE BHUMAHHS 00YJaIOIINXCS K
Bu6nuorexa LIOK [IEHHOCTHOMY acCTeKTy M3y4aeMbIX Ha ypoKax
2.3 Onruka 10 https://m.edsoo.ru/7f41c = SBICHHIA, OpPraHM3aLXs HX PAOOTHI C MOTy4aeMOi Ha
97¢c YPOKE COLMAIbHO 3HAaUUMOH MH(pOpMaIen —
roro o paszieny 24 o MHHIMMPOBAHUE €€ 00CYKICHHS, BHICKa3bIBAHHS

Pazzen 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBEI cIENUAILHOM

bubmuorexa LIOK

3.1 TEOpHUH 4 1 https://m.edsoo.ru/7f41c
OTHOCHUTEIBHOCTHA 97¢
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®PU3UKA
DJ1eMEHTHI KBAHTOBOK Bubmiorexa LIOK
41 ! 6 1 https://m.edsoo.ru/7f41c
OIITUKHU
97c
bub6nmoreka IJOK
4.2 Crpocnue aToma 4 1 https://m.edsoo.ru/7f41c

00yYaroIMMHCsI CBOEr0 MHEHHS TI0 €€ MTOBOJLY,
BBIPaOOTKH CBOETO K HEll OTHOIICHHUST;

- UCTIOJIb30BAaHNE BOCIIUTATEIBHBIX BO3MOKHOCTEH
coJiepyKaHus y4eOHOTO MpeIMeTa uepes3
JEMOHCTPAIINIO 00YYAIOIIUMCS IPUMEPOB
OTBETCTBEHHOT'0, IPAXKJAHCKOTO [TOBEJCHHS,
MIPOSIBJICHUSI YETIOBEKOIIOOHS U 100POCEPACHHOCTH,
4epes Mo100p COOTBETCTBYIONIMX TEKCTOB JIJISl YTCHUS,
3aja4 AJsl peleHus1, MPOOJIEeMHBIX CUTYAIMH A1
00CYyXJIeHU B KIIACCE;

- IPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX (hOpPM
paboTHI ¢ 00YYAIOIIUMUCS: MHTEJUIEKTYaJIbHBIX U,
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4.3 ATtoMHoOe PO

97c

bu6nmoreka IJOK
https://m.edsoo.ru/7f41c
97c

Hroro no pazgeny

15

Pazpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

DIIeMEHTBI
5.1 aCTPOHOMUHM U
acTpou3uKu

Uroro no pazneny

7

bubmuoteka LIOK
https://m.edsoo.ru/7f41c
9i7c

Paznesn 6. OBOBIIAIOIIEE IIOBTOPEHHME

O0o01maroiee
MMOBTOpPEHHE

6.1

Hroro no pazgeny

5

bubmuoreka LIOK
https://m.edsoo.ru/7f41c
97c

CTUMYJTUPYIOIIUX TIO3HABATEIbHYIO MOTHUBAIIIO
00yYaromuxcs; TUCKYCCHH, KOTOPBIE TAI0T
00ydaronmMcsi BO3MOXHOCTh IPHOOPECTH OIBIT
BEJIEHNS] KOHCTPYKTUBHOTO JHAJIOTa; TPYIIITOBOX
paboThl niK paboTHI B Mapax, KOTOpbIE y4aT
KOMaHIHOHM paboTe W B3aNMOICUCTBHUIO C IPYTHMH
TETHMH;

- BKJIIOYEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPHIE
MOMOTAIOT MOAEPKaTh MOTUBALMIO 00yUarOIInXCcs K
MIOJTy9EHHUIO 3HAHUH, HATAXUBAHHIO TIO3UTHBHBIX
MEXXINYHOCTHBIX OTHOIIEHUH B Kj1acce, ImoMoraroT
YyCTaHOBJICHUIO 100pokenaTebHOl aTMochepbl BO
BpeMS YPOKa,

- opraHu3anys medcTBa MOTHBHPOBAHHBIX U
3PYAUPOBAHHBIX 00YYAIOIIUXCS HAJl UX
HEYCIIEBAIONINMH OJHOKJIACCHUKAMH, TAIOIIETO UM
COIMAJIHbHO 3HAYMMBIH OIBIT COTPYAHUYECTBA U
B3aMMHOU MTOMOIITH;

- MHUIMUPOBAHUE U TIOJIEPIKKA HCCIIE0BATEIHCKON
JIESITEIbHOCTH O0YJaIOIINXCS B paMKax peain3aluu
UMU UHAUBUAYAJIBHBIX U I'PYIIIIOBBIX
UCCIIEIOBATENIBCKUX MTPOEKTOB, YTO JACT
00ydaronmmMcsi BO3MOXXHOCTh ITPHOOPECTH HABBIKU
CaMOCTOSITETIFHOT'O PEIICHHS TEOPETHIECKOM
po0JIEeMbI, TCHEPUPOBAHUS U O)OPMIICHHS
CO6CTBGHHBIX I/II[eI\/'I, YBAKHUTCJIIbHOTO OTHOILICHHA K
YyXKUM HJIesM, 0(OPMIICHHBIM B paboTax APyrHX
HCCIIeIoBaTeNeH, HaBBIK MyOJIMYIHOTO BBHICTYIIIICHHUS
nepe;] ay TuTopuei, apryMeHTUPOBAHUS 1
OTCTaMBaHUsI CBOEH TOUYKH 3PEHHUSI.

OBIIEE KOJIMYECTBO
YACOB I10 TTPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC

Tema ypoka

1. ®wusuka — HayKa O MPHUPO/IE.
Hayunsie MeTop1 TO3HAHUS
OKpYy>Karolero Mupa. Ponp u mecto
¢m3ukn B HOPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpPa, B
MPAKTUYECKON JIEATEIIbHOCTH JIIO/ICH.

KoauyecTBO 4acos

Koutpo Ilpakrtuu  OJIEKTPOHHbIE HH(POBBIE
Bcero | ibHBIE ecKHe o0pa3oBaTeJIbHBIE PecypChl
padoTbl | padoThI

bubmmoreka [JOK
https://m.edsoo.ru/ff0c32e2
VYpok "®dusnka u eCTeCTBEHHO-
1 Hay4YHBIA METO/T TIO3HAHUS
npupozasr” (POIL)
https://resh.edu.ru/subject/lesson
/5894/start/90071/

2. MexaHnyecKkoe ABUKEHUE.
OTHOCHTEILHOCTh MEXAHUIECKOTO
nBrkeHus. [lepemenienue, CKOPOCTb,
YCKOpPEHHE

Bbubnunoreka IJOK
https://m.edsoo.ru/ff0c3508

3. PaBHOMepHOE npsMOTIHHEHHOE
JBIKECHHE

bubmunorexa [LIOK
https://m.edsoo.ru/ff0c3620
Ypok "PaBHOMEpHOE

1 MPSIMOJIMHEWHOE IBIKCHHE
MaTepuanbHoit Touku" (POLII)
https://resh.edu.ru/subject/lesson

16287 /start/46887/
Bbubnmoreka IJOK

4. TlosTopenne Kypea 9 kacca, . https://m.edsoo.ru/ff0c372e
butmmoreka [IOK

S Bommai konTponbHas padota . https://m.edsoo.ru/ff0c39cc

6. CioxxeHue ckopocteil. MrHOBEeHHas 1 bubnuotexa [IOK

Y CPE/IHSISl CKOPOCTH. https://m.edsoo.ru/ff0c3ada

7. PaBHOyCKOpeHHOE MPAMOIUHEHHOE 1 Ypok "PaBHOyCKOpEeHHOE

JIBIDKCHUC JIBIKCHHE MaTePUATbHOM

8 Cpo6 touku" (POIII)

" BOOOJIHOE NaNCHHE. Y CKOPEHHE 1 https://resh.edu.ru/subject/lesson

CBODOJHOTO HaCHHA /3721/start/160133/

9. KpuBosnHeiiHOE ABHIKEHHE.

JIBmkeHrne MaTepualbHOM TOYKH IO 1 1 .

OKPY/KHOCTH Ypok "PaBHOMEpHOE IBHKEHHE

10. OGo0maromuii ypox 1o Teme TouH 110 okpysicioctu” (POLLL)

,,K'I/IHeMafiIKa,],H M 1 https://resh.edu.ru/subject/lesson
[3711/start/47122/

11. KontponpHas paboTa 1mo TemMe

" " 1 1 0

Kunemaruka

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c3be8

12. TIpyHIMT OTHOCHTEILHOCTH YPOK "HHEPUHATLHEIE CHCTEMEI
OTCUETA U IMPUHIUIL

lanunes. uepuuanbHble CUCTEMBI 1 "

orcuera. IlepBriii 3akoH HeroToHa OTHOCHTEILHOCTH B MEXAHHIE

' (PBIII)

https://resh.edu.ru/subject/lesson
16286/start/47238/

13. Macca tena. Cuna. [TpuHImn 1 bubmmoreka [{OK
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cynepro3uluu cui. Bropoii 3akox
HeroTona jyist MaTepuaibHOU TOUKH

https://m.edsoo.ru/ff0c3be8

14. Tpetuii 3akon HptoToHa ajst Bu6mmoreka LIOK
MaTePHAIBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
butmuoreka [IOK

15. 3akon BcemupHOTo TsAroTeHus. Crna
Tsoxectu. IlepBas kocmuueckas
CKOPOCTb.

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

https://m.edsoo.ru/ff0c3d00
VYpok "I"'paBuTarinoHHbIe CUIIBL"
(POII)
https://resh.edu.ru/subject/lesson
[4718/start/47325/

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c3e18

17. Bec tena. HeBecoMmocCTb.

18. Cuna tpenus. Koapdunuent
TpeHust. Cusa conpoTHBIECHUS TPU
JBIDKEHUHU TeJla B XKUIKOCTH WIH Ta3e

19. [loctynarensHOE U BpaIiaTeIbHOE
JBIDKEHHE a0COTIOTHO TBEPJOTO Tena.
MowmeHnT cuibl. [lneuo cunebl. Y cnoBus
paBHOBECHsI TBEPAOIO TEJIA

VYpok "3akon 'yxa" (POL)
https://resh.edu.ru/subject/lesson
[4721/start/47472/

bubnmnoreka IJOK
https://m.edsoo.ru/ff0c3f76
VYpok "Cunsl Tpenus" (POLI)
https://resh.edu.ru/subject/lesson
/6289/start/47531/

bubmunorexa [LIOK
https://m.edsoo.ru/ff0c41a6

20. O600mmarmuil ypoK 1o Teme
" lunamuka"

21. KonrposbHas paboTa 1o Teme
" lunamuka"

22. ImmynibC MaTepuaibHON TOUKHY,
CHCTEMBI MaTEPUAILHBIX TOYEK.
Nmmynec cuitel. 3aKOH COXpaHEHUs
nMmIynbsca. PeakTuBHOE BHKEHNE

VYpoxk "IloctynarensHoe
JABHUKCHUC. BpaH_IaTeJ'II:HOG
JIBIDKEHUE TBEPAOTO Tena"
(PDIII)
https://resh.edu.ru/subject/lesson
/6288/start/47151/

butmoreka [IOK
https://m.edsoo.ru/ff0c43d6
VYpok "Umnynsc. 3akoH
coxpaHenus umityisca" (POL)
https://resh.edu.ru/subject/lesson
/5895/start/138339/

23. PaboTa 1 MOILIHOCTH CHJIBI.
Kunetuueckas sneprust MarepuagbHON
ToukH. Teopema 00 M3MEHEHUH
KUHETUYECKOW SHEPTrUun

24. IToTeHLIMaTbHAS YHEPTHSL.
[NorennmanbHas SHEPTHSI YIIPYTO
ne(OpPMUPOBAHHOM MPY>KUHEI.
[lorennmanbHas 3HEprus Tena BOIM3H
MTOBEPXHOCTH 3eMIIH

butmmoreka [IOK
https://m.edsoo.ru/ff0c4502

butmmoreka [IOK
https://m.edsoo.ru/ffOc461a

25. IToreHnManbHBIE U
HEMOTEHIHAJIbHbIC CUIIbL. CBSI3b pabOTHI
HEMNOTEHIUATILHEIX CUII C U3MEHEHHEM
MEXaHWYECKOW YHEPTHH CUCTEMBI TEI.
3aK0oH COXpaHEHHUS MEXaHUIECKON
SHEPTUU

butmmoreka [IOK
https://m.edsoo.ru/ff0c478c

26. JlaboparopHas paboTa

Ypok "PaboTta. MOITHOCTS.



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://m.edsoo.ru/ff0c3e18
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://m.edsoo.ru/ff0c3f76
https://resh.edu.ru/subject/lesson/6289/start/47531/
https://resh.edu.ru/subject/lesson/6289/start/47531/
https://m.edsoo.ru/ff0c41a6
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://m.edsoo.ru/ff0c43d6
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«HccnenoBanue cBsi3u pabOTHI CHITBI C
HW3MEHEHUEM MEXaHUYECKON SHEPTHH
TeNa Ha IPUMepe PacTKCHUS
PE3UHOBOTO JKI'yTay

27. O6o0MmarIMii ypoK Mo TeMe
"3akoHbI cOXxpaHeHHs"

28. [IpoBepounas paboTa Mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbBI
COXPAHEHHUS B MEXaHUKE

OHeprus. 3aK0H COXpaHEHUS
MexaHn4eckon aHeprun”
(MDIII)
https://resh.edu.ru/subject/lesson
/6290/start/197453/

bubmmoreka [JOK
https://m.edsoo.ru/ffOc4b74

29. OCHOBHBIE MTOJIOKCHHUS
MOJIEKYJISIPHO-KHHETHYECKOIH TEOpHUH.
Bpoynosckoe apmxenue. Auddysus

30. XapakTep ABWKCHHUS
B3aMMO/ICHCTBUS YaCTHUI] BEICCTBA.
Mojenu CTpOSHHUS ra30B, KUAKOCTEH U
TBEPABIX TEN

31. Macca moneky:1. KonuuectBo
BewectBa. IlocTtosHHas ABoraapo

32. TermoBoe paBHOBECHE.
Temnepatypa u e€ usmepenue. [llkana
temneparyp Llenbcus

33. Uneanbusbiii raz B MKT. OcHoBHOE

bubmuoreka [IOK
https://m.edsoo.ru/ffOc4dc2

VYpoxk "Crpoenne ra3000pa3HbIX,
JKUIKUX U TBEPABIX TEI.
Wneansusiii raz" (POL)
https://resh.edu.ru/subject/lesson
[3731/start/47858/

Ypok " Beruucnenus ¢
HUCIOJIL30BAaHUEM IMOHATUI
"KOJIMYECTBO BelecTBa' U
"mousipHas macca"" (MOLL)
https://uchebnik.mos.ru/material
view/atomic_objects/8460843?
menuReferrer=catalogue

VYpok "TemnepaTtypa. DHeprus
TEIJIOBOTO JIBHKEHUS MOJEKY"
(POL)
https://resh.edu.ru/subject/lesson
/5898/start/15462/

butmmoreka [IOK
https://m.edsoo.ru/ff0c4fde
Ypok "OcHOBHOE ypaBHEHHE

ypasaerne MKT MKT" (POILI)
https://resh.edu.ru/subject/lesson
16291 /start/15491/

34. AGcomtoTHas TeMIiepaTypa Kak Mepa

CpeJHEN KUHETUYECKOU SHEPrun bubnuotexa [IOK

JBWKEHHS MOJIEKYJI. Y paBHEHME
MenpeneeBa-Knaneiipona

35. 3akoH /lanpToHa. ["a30BBIe 3aKOHBI
36. JJaboparopHast paboTa

«JKcHepuMeHTaIbHas IPOBEPKA 3aKOHA
T'eii-JIroccakay

37. M3omporecchl B HACILHOM rase u
WX rpaduyueckoe mpeacTaBIeHne

https://m.edsoo.ru/ffOc511e

Ypok "YpaBHeHHE COCTOSHUSA
HcaIbHOro raza. I'a3oBsie
3axonbl" (POI)
https://resh.edu.ru/subject/lesson
/6292/start/325554/

bubnmnoreka [HOK
https://m.edsoo.ru/ff0c570e

38. O6001aIKi YPOK 110 TEME
"MornekynspHas ¢puzuka"

Ypox "OcHOBHBIE TIOJIOKECHUS
MKT. bpoyHoBckoe nBmxeHme"

39. K 5 (POLID

o9 ROHTPOJIBHAA PAbOTa MO TEME https://resh.edu.ru/subject/lesson
Monexynsphas usnka /4722/start/47800/

40. BHyTpeHHSIS SHEPrust bubmmoreka [[OK

TepMOI[HHaMH‘ICCKOﬁ CUCTCMbI U

https://m.edsoo.ru/ff0c5952
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crocoOkb! eé usMenenus. Konnuectso
TEIUIOTHI U paboTra. BHyTpeHHss

VYpok "BHyTpeHHSIsI SHEpTHsL.
Pa6ora. KonnuectBo Ternorsr”

SHEPTHsI OAHOATOMHOTO HICaTHLHOTO (POII)

raza. Buapl Teruronepenaymn. https://resh.edu.ru/subject/lesson
/5897/start/150904/

41. Y nenbHas TEINIOEMKOCTD BEIIECTBA. Bubmmorexa [IOK

KonuyecTBo TemioTsl npu
Temtonepenade. AauadaTHBIN ITporece

42. TlepBblii 3aKOH TEPMOIUHAMHUKHI H
€ro MpUMEHEeHHE K N30IPOoIIeccaM.
HeoOpatuMocTs mporieccoB B IpUpoe.
BTopoii 3aKkoH TepMOAMHAMUKH.

43. Tpunnun neiicteus u KIT/1
temtoBoil mamnHel. Hukn KapHo u ero
KIIA.

44. Jxonornveckue mpoodIeMbl
TeriodHepreTukn. O600MAIOIIHA YPOK
1o Teme "OCHOBbI TEPMOJUHAMUKU".

45. TTapooOpazoBaHue U KOHIEHCAIIHSL.
Ucnapenue u kunienne. AGCONIOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTH BO31yXa.
Hacepiennslii nap.

46. Tépnoe teno. Kpucrannmuieckue u

amopdHsIe Tena. AHH30TPOIHUS CBOHCTB
KpucTayuioB. JKujkne KpucTasibl.

https://m.edsoo.ru/ff0c5c36

bubmmoreka [JOK
https://m.edsoo.ru/ffOc5efc
VYpok "IlepBblii 3akoH
TEPMOTMHAMHKH "
https://resh.edu.ru/subject/lesson
[4723/start/15578/

bubnmnoreka IJOK
https://m.edsoo.ru/ff0c600a
VYpok "CTaTUCTUUECKHUI CMBICH
Broporo Hauyana. Huxmnsr. ukn
Kapno" (MOIII)
https://uchebnik.mos.ru/material
view/atomic_objects/11840816
?menuReferrer=catalogue

VYpoxk "TennoBsie ABUTATEINN.
KIIJI TermoBsix ABurareneit”
(PDILI)
https://resh.edu.ru/subject/lesson
/3763/start/160222/

bubmmoreka [IOK
https://m.edsoo.ru/ff0c63b6

butmmoreka [IOK
https://m.edso0.ru/ff0c65f0
Ypok "XKunkoctu u TBEpaBIE

CoBpemeHHbIe MaTepuansl. [InaBnenne tena." (POIL)
W KPUCTAJUTM3AIHSL. Y IeNIbHAs TEIoTa https://resh.edu.ru/subject/lesson
riaieHus. Cyonumanusi. /3741/start/78608/

bub6mmoreka [IOK

47. YpaBHEHHE TEIUIOBOTrO OanaHca

https://m.edsoo.ru/ff0c6820

48. Dnektpuzaiys Te1. DICKTPUUSCKUT
3apsz. [IBa BUIa 3IEKTPUIECKUX
3apsaaoB. [IpoBOTHUKH, TUANEKTPUKH U
TIOJTYTIPOBOTHUKH. 3aKOH COXPAHCHISI
3apsna.

bu6mmoreka IJOK
https://m.edsoo.ru/ffOc6bcc

49. B3auMmo/ieiicTBre 3apsioB. 3aKOH
Kynona. ToueuHslil 21eKTpuYecKuii
3apsin

50. Hanpsik€HHOCTD AJIEKTPUYIECKOro
noys. [IpuHnmn cynepno3unun
SIEKTpUUeCcKuX noJier. JIlunuu

bu6mmoreka IJOK
https://m.edsoo.ru/ffOc6ced
VYpok "DnexTpudeckuii 3apsaa.
3axon Kymona" (POL)
https://resh.edu.ru/subject/lesson
/6293/start/160282/

butmmoreka [IOK
https://m.edsoo.ru/ff0c6df2
Ypok "Hanpsok€HHOCTD 1
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HaIpsKEHHOCTH

IIOTCHIINAJI
QJICKTPOCTATUYCCKOI'O ITOJIA.
Paznocts motentmanos” (POLLI)
https://resh.edu.ru/subject/lesson
/5899/start/48723/

51. PaboTa cuI1 3JIEeKTPOCTAaTHYECKOTO
nons. [lorenunan. Paznocte
MOTEHIIHATIOB

52. DnexrpoémrocTs. Konmencarop.
OIEeKTPOEMKOCTH TTOCKOTO
KOHJICHCAaTopa. DHEPrHsl 3apsHKEHHOTO
KOHJICHCATOpA.

bubnmoreka [JOK
https://m.edsoo.ru/ffOc6f00

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

53. JlaboparopHas pabota "H3mepenue
3JIEKTPOEMKOCTH KOHAEeHcaTopa"

Ypok "DneKTpOeMKOCTb.
Kongencarop" (POLL)
https://resh.edu.ru/subject/lesson
[3753/start/48777/

54. [lpuHIMIT AEHCTBUS U IPUMEHEHNE
KOH/ICHCATOPOB, KOITUPOBAIILHOTO
armapara, CTpyHHOTO pUHTepa.
DneKTpocTaTHuecKas 3aluTa.
3azemieHUE IEKTPONPUOOPOB

Ypok "DIeKTpOEMKOCTb.
Konnencarop" (MDI1I)
https://uchebnik.mos.ru/material
view/atomic_objects/8475064?
menuReferrer=catalogue

55. O600marmuil ypok 1mo Teme
"DnexkTpocTaTuka"

VYpok "Konnencaropsl.
DIEKTPOEMKOCTh
koHAeHcaropa" (MOIL)
https://uchebnik.mos.ru/material
view/lesson_templates/205858
7?menuReferrer=catalogue

56. DIeKTpUUYECKHU TOK, YCIIOBHS €TO
cyuectBoBaHUA. [10CTOSIHHBIN TOK.
Cuna Toka. Hanpsoxenue.
Comportusnenue. 3akoH Oma 115
yJacTKa [enu

57. IlocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COSTMHEHHE TIPOBOIHUKOB.

58. PaboTa 1 MOIIIHOCTH
3JIEKTPUUECKOTO TOKa. 3aKoH Jxoyiis-
Jlenma

VYpok " 3akon OMa ass yyacTka
nenu. CoenuHEHUs
npoBoaHukoB" (POIII)
https://resh.edu.ru/subject/lesson
/5901 /start/48864/

butmmoreka [IOK
https://m.edsoo.ru/ffOc74f0

butmmoreka [IOK
https://m.edsoo.ru/ff0c7838
Ypoxk "3akon J[xoyns-Jlenma.
DJ1C"
https://resh.edu.ru/subject/lesson
[4741/start/150960/

59. 3akon Oma [ NOTHOH (3aMKHYTOH)
anexTpudeckor nenu. Koporkoe
3ambIkaHue. JlJabopaTopHas padota
«M3mepenune DJ1C ncTouHnka Toka U
€r0 BHYTPEHHETO CONPOTHBIICHHSD

bu6mmoreka IJOK
https://m.edsoo.ru/ffOc7ae0
VYpok "3akon Oma A1 nonHoM
nenu" (POL)
https://resh.edu.ru/subject/lesson
/5900/start/49362/

60. DnekTpoHHAast MPOBOAUMOCTh
TBEPIBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTHBIICHUSI METAJIJIOB OT
temneparypbl. CBEpXIPOBOIUMOCTb

Ypok "DnekTpudeckuii TOK B
meramax" (POII)
https://resh.edu.ru/subject/lesson
[3775/start/107857/

61. DekTpUYeCKUil TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

Ypok "DnIeKTpuIecKuii TOK B
BakyyMme u razax" (POIL)
https://resh.edu.ru/subject/lesson
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62. [TosrynpoBOTHUKHY, MX COOCTBEHHAS
W TIpUMecHast poBoaMMOcTh. CBONCTBA

bubmmoreka [JOK
https://m.edsoo.ru/ff0c84ae
Ypok "DNeKTpHIECKH TOK B

p—n-niepexona. [lomympoBogHUKOBEIE 1 nosrynpoBogauKax" (POLI)

npuoOopbI https://resh.edu.ru/subject/lesson
16294/start/49445/
bubmmoreka [IOK

63. DieKTpUUYECKHii TOK B paCcTBOpax U https://m.edsoo.ru/ff0c82ba

pacIiaBax 3JIeKTPOJIUTOB. 1 Ypok "DNeKTpHIECKHi TOK B

ONEeKTpOoNUTHYECKast TUCCOLUALIMSL. xunkoctsax" (POLL)

DJeKTpOIn3 https://resh.edu.ru/subject/lesson
16295/start/15636/

64. DexTpudecKuil TOK B Ta3ax.

CaMOCTOSTEIbHBIN 1 1 bubnmnoreka IJOK

HECaMOCTOSITSNIbHBIN pa3psia. MoHuUS. https://m.edsoo.ru/ff0c84ae

[Tna3zma

65. DnekTpuueckre npudOpkl U

YCTPOWCTBA U UX MPAKTHYECKOE 1 bubmmoreka [HOK

npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc

0e3onmacHOCTH

66. O6o6maromuit ypok «IlocTosHHBIH 1 Bbubanoreka [IOK

ToK. TOKH B pa3inuHbIX cpenax” https://m.edsoo.ru/ff0c88be

octompmit setapuoccrat 1o Tos |~ 1 1 ubmorera LIOK

’ https://m.edsoo.ru/ff0c8a8a

B Pa3IMYHBIX CPelax»

68. O6006maromuit ypok mo remam 10 1 Bubnmnorexa [JOK

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

OBUIEE KOJIMYECTBO YACOB I10 68 5 4

[NTPOIT'PAMME

ITOYPOYHOE IINTAHUPOBAHHUE

11 KIIACC

KoaunuyecTBo 4acoB
Tema ypoka Kontpo | [lpakTuu | J/IEKTPOHHbIE HH(POBBIE

Bcero | abHbBIE | eckHe o0pa3oBaTelibHbIE pecypchl

pa6oTsl | padoThI
1. [locTosTHHBIE MaTHUTHI ¥ UX
B3anMogeiicTsre. MaruuTHoeE MoJIeE. 1 bu6mmoreka IJOK
BekTop MarHuTHOW MHAYKIMHU. JIMHUN https://m.edso0.ru/ff0c9778
MarHUTHOM WHIYKIMH
2 Mamotore osomas | B orea 0K
- LUBIT IPETEAa. https://m.edsoo.ru/ff0c98fe
B3aumo/ieiicTBHe POBOJIHUKOB C TOKOM
3. JIabopatopHast pabota «/3yueHue bubnmnoreka [HOK
1 1 .

MarHUTHOTO MOJISL KATYIIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
4. JleficTBre MarHUTHOTO TIOJISI Ha 1 1 bubmmoreka [JOK

MPOBOAHHUK ¢ TokoM. Cmira Ammepa.

https://m.edsoo.ru/ff0c9ac0
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JlaboparopHnas padora «HccnenoBanne
JIEHCTBUS MMOCTOSIHHOT'O MarHuTa Ha
pPaMKy C TOKOM»

5. JleicTBMEe MarHUTHOTO TOJIS HA
JBIDKYIIYIOCS 3apsDKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabota cuiel JlopeHa

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

6. DnexTpomaruuTHast nHAyKIuA. [loTok
BEKTOpa MarHUTHOM nHAYKUuU. DJ(C
WHAYKIHU. 3aKOH 3JIEKTPOMarHuTHOH
nHaykunn apanes

Ypok "MarautHas HHAYKIHUS.
JleficTBuE MarHUTHOTO TIOJIST HA
MPOBOJTHUK C TOKOM U
JBHKYIILYIOCS 3apsDKEHHYIO
yactuiy" (POLI)
https://resh.edu.ru/subject/lesson
/3806/start/46748/

7. JlabopaTopHas paboTa
«HccnenoBanue sBIeHUS
3JIEKTPOMATrHUTHOW MHIYKIIUN

bubmunorexa [LIOK
https://m.edsoo.ru/ff0cal50

8. NUHOyKTUBHOCTH. SIBNEHNE
camouHaykiun. DJC caMOUHIYKITUH.
DHeprus MarHUTHOTO TIOJIST KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE ITOJIe

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

9. TexHnuecKue yCTpoucTBa U UX
[IPUMEHEHUE: TIOCTOSIHHBIE MATHUTHI,
OJICKTPOMArHHuThl, 3JICKTPOABUTATCIIb,
YCKOPHTENH 3JIeMEHTapHbBIX YaCTHIL,
WHAYKIHOHHAS IIeYb

Buneo "IlocTossHHBIE MAarHUTEL.
MarautHas crpenka" (MOLL)
https://uchebnik.mos.ru/material
view/atomic_objects/1839038?
menuReferrer=catalogue

10. OGo0mIaromuii ypok «MarHuTHoe
noJie. DNEKTPOMArHUTHAS HHAYKITUSD

bubnmoreka IJOK
https://m.edsoo.ru/ffOcab82
Ypok "DnekTpoMarHuTHas
naayknus” (POII)
https://resh.edu.ru/subject/lesson
[4908/start/96375/

11. KonrponsHas paboTa o teme
«MarnuTtHoe 1oJie. DNeKTpOMarHuTHas
WHIYKLHS»

butmmoreka [IOK
https://m.edsoo.ru/ffOcad58

12. CB0OOOAHBIE MEXAaHUYECKHUE
koseOanus. ["apMorMUeckue koneOaHusl.
YpaBHEeHNE TApMOHUIECKUX KOJICOAHMIA.
[IpeBpauienue s3Heprum

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

13. JIaboparopras paborta
«HccnenoBanue 3aBUCHMOCTH TIEPHOJIA
MaJbIX KoJeOaHuil rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MacChl Ipy3a»

Ypok "Mexanndeckue
kosiebanus" (POILL)
https://resh.edu.ru/subject/lesson
[4907/start/78497/

14. KonebarenpHbII KOHTYP.
CB00OOIHBIE 3JICKTPOMArHUTHBIE
KoJieOaHMs B MI€aIbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS
MEX1y MEXaHUYECKUMHU U

butmmoreka [IOK
https://m.edsoo.ru/ff0cb820
Ypok "Crobomabie
BEIHYKJICHHBIC
QJICKTPOMAarHuTHBIC KOJ'Ie6aHI/I$I.
KonebarenbHb1il KOHTYDP"

DJICKTPOMAIrHUTHBIMHA KOHe6aHI/I$[MI/I (PSLU)
P https://resh.edu.ru/subject/lesson
/5903/start/46945/
15. ®opmyna Tomcona. 3akoH bubmmoreka [[OK

COXpaHCHHA SOHEPIUU B HACAJIBHOM

https://m.edsoo.ru/ff0cb9c4
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KoJIe0aTeTLHOM KOHTYpC

16. IlpeacraBnenwne o 3aTyXaoIUX
KonebaHusx. BeiHyX1eHHbIE
MexaHuueckue Konebanus. Pezonanc.
BBIHYXICHHBIE 2JIEKTPOMarHUTHEIE
KoseOaHus

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

17. IlepeMeHHBIH TOK.
CuHyconmanpHBINA IepEMEHHBIN TOK.
MomHOCTb NEPEMEHHOIO TOKA.
AMIIIUTYAHOE U JeCTBYIOLIEE
3HAYCHNE CUJIBI TOKA U HANIPSDKEHUS

bubmmoreka [JOK
https://m.edsoo.ru/ffOcbd34
VYpok "llepemeHHbII
anekTpuaeckuit Tox" (POIII)
https://resh.edu.ru/subject/lesson
/4909/start/47006/

18. Tpancdopmarop. [IpomsBoacTso,
repenavya u NoTpedieHne
3JIEKTPUYECKON SHEPIUn

Ypok "Tpancdopmarop”
(MDILI)
https://uchebnik.mos.ru/material
view/lesson_templates/223538
1?menuReferrer=catalogue

19. YerpoicTBO U IpakTHYECKOe
NPUMEHEHHUE IIEKTPHYECKOr0 3BOHKA,
reHepaTropa NepeMeHHOr0 TOKa, JIMHAH
JNIeKTponepeay

Bbubnmoreka IJOK
https://m.edsoo.ru/ff0cc324

20. DKOJIOTrHYECKHE PUCKU ITPU
IIPOU3BOJCTBE 3JIEKTPOIHEPIUU.
Kynbrypa ncnons3oBanus
3JIEKTPOIHEPTUH B IIOBCEIHEBHOM
KHU3HU

bubnmoreka IJOK
https://m.edsoo.ru/ffOcca54

21. MexaHn4ecKue BOJIHBI, yCIOBUSA

Ypok "MexaHndeckre BOJIHBI"

pacmpoctpanenus. [lepuoa. CxopocTs (POII)

pactpoCTpaHeHHs U JJTHHA BOJHBI. https://resh.edu.ru/subject/lesson

IToniepeyHble U MPOI0TbHBIC BOJIHBI /3795/start/270796/

22. 3Byk. CkopocTs 3ByKa. ' poMkocTh bu6imoreka [IOK

3ByKa. BricoTta ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
butmmoreka [IOK

23. DAEeKTpOMAarHUTHBIE BOJIHBI, NX
cBolicTBa U ckopocTh. [lkana
3JIEKTPOMAarHUTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0
Ypok "DnekTpoMarHuTHBIE
BostHEL" (POI)
https://resh.edu.ru/subject/lesson
[4913/start/47383/

24. IIpuHIMIB PaJUOCBA3H U
TeJneBUCHUSA. Pa3BuTHE CpeICTB CBS3M.
Pannonoxauus

Ypok "llpumenenne
QJICKTPOMAarHuTHOI'O
u3nyaeHus" (POLL)
https://resh.edu.ru/subject/lesson

14915/start/47443/

25. KontponbHas padota «Konebanus u bu6mmotexa [IOK

BOJTHBI» https://m.edsoo.ru/ff0cc6f8
bu6mmoreka IJOK

26. IlpsaMonrHeitHOe pacpoCcTpaHeHHe
CBeTa B OHOPOAHOI cpene. Toueunslit

https://m.edsoo.ru/ff0cd350
Ypok "CBeToBbie BOIHBI"

WCTOYHUK cBeTa. JIyd cBeta (POLI)
ero cpera. JyH epe https://resh.edu.ru/subject/lesson
/4914 /start/47590/
27. OTpaxkeHue cBeTa. 3aKOHbI bubanoreka [IOK
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oTpaxkeHus cBeta. [locTpoeHue
U300paKEHUH B IIIOCKOM 3epKaie

https://m.edsoo.ru/ff0cd4e0

28. Ilpenomnenue creta. [lomHoe
BHYTpeHHee oTpakeHue. IIpenenbHblil
YTOJ ITOJIHOTO BHYTPEHHETO OTPAXKEHHS

bubnmoreka [JOK
https://m.edsoo.ru/ffOcd7{6

29. JIaboparopHas padota «/3mepenne
MOKa3aTesi MPEIOMIICHHS CTEKIIa»

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

30. JInmzel. [TocTtpoenne n300pakeHni
B nuH3e. DopMysia TOHKOU JTHH3BI.
YBeauueHue JIUH3bI

butmmoreka [IOK
https://m.edsoo.ru/ffOcddle

31. Jlaboparopras padorta
«MccnenoBanue CBOMCTB U300paKeHUN
B JIMH3aX»

VYpok "Jlunza. [loctpoenue
n3obpaxenus B nunze" (POL)
https://resh.edu.ru/subject/lesson

/3843/start/270825/
32. Mucnepcus cBera. CIOXKHBIN COCTaB Ypok "ducnepcus upera"
6enoro ceera. L[get. JlabopaTopnas (POLI)
pabota «HabmroneHue aucnepcun https://resh.edu.ru/subject/lesson
CBETa» /3818/start/47999/

bubnmoreka IJOK

33. Unrepdepennus ceera. Judpaxius
ceta. [ludpakunonnas pemeéTka

https://m.edsoo.ru/ffOced22
VYpox "Uuatepdepenmus ceera”
(PDILI)
https://resh.edu.ru/subject/lesson
/5906/start/197573/

34, [lomepeyHOCTh CBETOBBIX BOJIH.
ITonspuzanus ceeta

bubnmoreka IJOK
https://m.edsoo.ru/ffOcf02e
VYpok "l[lonspuzanus ceeTa.
KopmyckynsipHas u BonHoBas
teopuu cera" (POILI)
https://resh.edu.ru/subject/lesson
[3853/start/48173/

35. OnTryeckue NpuOOPH! U yCTPOHCTBA
W YCJIOBHSI X 0€30TM1aCHOTO IPUMEHEHUSI

Ypox "Onruueckue npuOopsr”
(PDILLI)
https://resh.edu.ru/subject/lesson
/3829/start/197511/

36. I'paHuLbl NPUMEHUMOCTH
KJIacCH4YeCKOM MexaHuku. [locTynatel
CHENATFHONW TEOPHH OTHOCUTEIHLHOCTH

bubmmoreka [IOK
https://m.edsoo.ru/ffOcf862
VYpok "llocTynaTsl cienuanbHON
TCOpI/II/I OTHOCUTCIIBHOCTH
(CTO)" (POIII)
https://resh.edu.ru/subject/lesson
[5907/start/48231/

37. OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHHE
BpeMeHI/I )41 COKpaIIIeHI/Ie JUINHBI

butmmoreka [IOK
https://m.edsoo.ru/ffOcfa42

38. DHeprust 1 UMITYJIbC
PENATUBUCTCKON YacTHLBL. CBSI3b MacChI
C DHEprHed W UMITYJILCOM. DHEPrusi
MOKOS

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcfc68
VYpoxk "PenstuBuctckue
addexts" (POII)
https://resh.edu.ru/subject/lesson
/4916/start/290362/

39. KonrtponbHas pabota «OnTHKA.

butmmoreka IJOK
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OCHOBEI CHC]_II/IaJILHOﬁ TCOpUHU
OTHOCHTCJIIbHOCTH)

https://m.edsoo.ru/ffOcf6f0

40. ®otonsl. Popmyna [Inanka.
DHeprus ¥ UMITyJIbC (OTOHA

bubmmoreka [IOK
https://m.edsoo.ru/ffOcfel6
Ypok "®otonsl. [Ipumenenne
dotorddexra laBienue ceera”
(POILI)
https://resh.edu.ru/subject/lesson
/3878/start/48318/

41. OTKpBITHE B HCCIICAOBAHIE
¢dotoaddekra. Omnbithl A. I'. CToneToBa

bubmmoreka [JOK
https://m.edsoo.ru/ff0cffc4 Ypox
"dotoaddext” (POIL)
https://resh.edu.ru/subject/lesson
[4917/start/197790/

42. 3akonsl hoTorddekra. YpaBHeHHE
Ouinnireina s poro3ddekra.
«KpacHas rpanuna» porosddekra

bubmuorexa LIOK
https://m.edsoo.ru/ff0d015e

43. Jlanenue cBera. OnbiThl 1. H.
JlebeneBa. XMMHYECKOE JIEHICTBHUE CBETA

bubmuorexa LIOK
https://m.edsoo.ru/ff0d04a6

44. Texauueckue ycTpoicTBa U
MPaKTUYEeCKOE MPUMEHEHHE:
(hoToreMenT, HOTOAATINK, COTHEUHAS
Oarapesi, CBETOINO

Buneo "BakyymHslit
thotornmement" (MOIII)
https://uchebnik.mos.ru/material
view/atomic_objects/11276233
?menuReferrer=catalogue

45. Pemrenne 3aga4d no TeMe « JIEMEHTEI bubmunorexa [LIOK
KBAHTOBOM ONTHUKN» https://m.edsoo.ru/ff0d0302
butmmoreka [IOK

46. Mogens atoma Tomcona. OmnbITHI
Pesepdopraa mo paccesiHuIO (-4aCTHIL.
IInanerapnas Mmoaens aroma

https://m.edsoo.ru/ff0d091a
Ypok "Crpoenne atoma. OnBITH
Peszepdopaa" (POIL)
https://resh.edu.ru/subject/lesson
[3910/start/48347/

47. Iloctynater bopa

butmmoreka [IOK
https://m.edsoo.ru/ff0d0afa
Ypok "KBaHTOBBIE OCTYJIATHI
Bopa" (POII)
https://resh.edu.ru/subject/lesson
/5908/start/197851/

48. Nzny4yenue u noriomieHne GoToHOB
[IPU IIEPEX0/Ie aTOMa C OJITHOT'O YPOBHS
SHEPruM Ha Apyroi. Buasl cnekTpos

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

49. BoytHOBEIE CBO#CTBA YacTHI]. BOJIHEI
ne bpoitna. KopryckynsipHO-BOTHOBOM
nyan3M. CIOHTaHHOE M BBIHYKJICHHOE
M3ITYICHHC

butmmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50. OTKpBITHE PAAHOAKTHBHOCTH.
OmneiTel Pesepdopna no onpenenexHuto
COCTaBa PaJUOaKTUBHOIO U3ITyUEHUs

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0fd2
VYpok "PannoakTUBHOCTS.
Wzotomsr" (POIL)
https://resh.edu.ru/subject/lesson
/3889/start/290391/

51. CnoiictBa anbda-, Oeta-, raMma-

Bugeo "lIponukaromas



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://m.edsoo.ru/ff0cffc4
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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/ff0d0302
https://m.edsoo.ru/ff0d091a
https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/3910/start/48347/
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://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/3889/start/290391/

HU3JIYyUCHUA. Bausaue PaaOaKTUBHOCTH
Ha JXUBBIC OPraHU3MbI

croco0HOCTE. Buabl
PAAUOAKTUBHOI'O U3JIYUCHUA.
(xommmsn)" (MOII)
https://uchebnik.mos.ru/material
view/atomic_objects/5323990?
menuReferrer=catalogue

52. OTKpBITHE IPOTOHA U HEUTPOHA.
M3otomsl. Anbsda-pacma.
DIEeKTPOHHBINA 1 TTO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydeHue

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

53. DHeprust CBSI3M HyKJIOHOB B SIIIpe.
SnepHble peakiun. SAnepHbIil peakTop.
[Ipobnembl, mepCHeKTUBSI,

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1356
Ypoxk "SAnepHbie peakiun"

. (PDLII)
gﬁzﬂﬁgfgxme ACTIEKTBI ANCPHON https://resh.edu.ru/subject/lesson
P /4918/start/48463/
54. DnemenTapHbie 9acTUllbl. OTKPBITHE Bbubanoreka [IOK

Mo3UTpoHa. MeToabl HaOIIOACHUS U
PETHCTPALAN DJIEMEHTAPHBIX YACTHII.
Kpyrastit cron «®yHnaMeHTalbHbIe
B3anMoAecTBHA. ENMHCTBO
(u3MUeCcKOl KapTUHBI MUPa»

https://m.edsoo.ru/ff0d0e38
VYpok "DneMeHTapHbIE YaCTHUIIbI
u ux kinaccudukamnusa” (POIL)
https://resh.edu.ru/subject/lesson
/5909/start/48492/

55. Bup 3Bé3gnoro neba. Co3Be3aus,
SAPKUC 3Bé3Z[I>I, IUIAHCTBI, UX BUJIUMOC
nerokenne. CoJHeYHas CHCTEMa

Ypok "ConHeuyHas cucrema.
3aKOHBI ABM)KEHUS TIJIaHeT"
(PBILI)
https://resh.edu.ru/subject/lesson
[3918/start/48521/

56. Connne. CoaHeyHast aKTUBHOCTb.
Ucrounnk >aeprun CotHIA U 3BE3]

VYpok "Tena ConHeuHoM
cuctemsl" (POLL)
https://resh.edu.ru/subject/lesson
/4936/start/151726/

57. 3Be3/bl, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TIIABHON
MOCJIEZI0BaTEIbHOCTU. BHYyTpeHHEee
cTpoenue 3B€31. CoBpeMeHHbIE
MPECTABJICHUS O MPOUCXOKACHUH U
sBomronuy CotHITa | 3BE3NT

VYpok "3Be3abl. Conaue" (POILI)
https://resh.edu.ru/subject/lesson
/5910/start/280701/

58. Mneunslif [1yte — Hama
lNamaxtuka. [lonoxenne u IBmKEHNE
Comnnna B ['amaktuke. ["amakTuky.
UYepHble AbIPHI B siApax TAIAKTHK

VYpok "I'amaktuxu" (POL)
https://resh.edu.ru/subject/lesson
14935/start/290420/

Bcenennas. Paz0eranue ranakTuk.
Teopus bonpmioro B3psiBa. PennkroBoe
nu3nyyeHue. MerarajiakTuka

Ypok "Bcenennas" (POLL)
https://resh.edu.ru/subject/lesson
14937 /start/197941/

59. HepemienHslie npo6ieMsl
aCTPOHOMHUH

60. KouTponbsHas padoTa « DJIeMEHTHI
ACTPOHOMUU H aCTPOPUINKI)

Ypok "Kocmuueckoe
n3ny4yenne" (MOLL)
https://uchebnik.mos.ru/material
view/lesson_templates/363108
?menuReferrer=catalogue

61. O606marouwmii ypok. Poib duznkn
1 aCTPOHOMHUH B SKOHOMUYECKOM,
TEXHOJIOTHYECKOH, COIMAIBLHON 1
ITUYECKOH cepax AesITeTbHOCTH

Ypok "ObobmieHue mo Teme
"CTpoeHre 1 dBOJTIOIHS
Bcenennon"" (MOILL)
https://uchebnik.mos.ru/material



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
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://m.edsoo.ru/ff0d0e38
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/4936/start/151726/
https://resh.edu.ru/subject/lesson/4936/start/151726/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4937/start/197941/
https://resh.edu.ru/subject/lesson/4937/start/197941/
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
https://uchebnik.mos.ru/material_view/atomic_objects/7527471?menuReferrer=catalogue

YCJIO0BCKa

62. O6o0maromuit ypok. Poms 1 Mmecto

view/atomic objects/75274717?
menuReferrer=catalogue

(hM3UKH U aCTPOHOMHHY B COBPEMEHHOU 1
HAyYHOU KapTHHE MUPa
. Ypok "®duszuka aTOMHOTO A1pa:
ammcoROR oopHY BopratpOBEEIE srroromsi mreparrus' (MOII)
HpeICTABIEHH 0 HHIECKOii KapTHHE 1 htt_ps://uchebnlk.mos.ru/materlal
view/lesson_templates/322001
Mupa ?menuReferrer=catalogue
Ypok "MarsutHoe noe.
WHaykuust MarHATHOTO TTOJIS"
64. IToBTOpenue mo TeMe «MarHuTHOE 1 (MDBIII)
moJie. DJIEKTPOMAarHUTHAS MH]TYKITUS https://uchebnik.mos.ru/material
view/lesson_templates/489966
?menuReferrer=catalogue
Ypok "Obobmarommuii ypok 1mo
65. IloBTopenue mo Teme «OnTHKA. teme: "Ontuka"" (MOIII)
OCHOBBI CTICIATIBHON TEOPUU 1 https://uchebnik.mos.ru/material
OTHOCUTEIHHOCTUY» view/atomic_objects/8510940?
menuReferrer=catalogue
5 nomspone o ok duarnas | B LOK
‘ https://m.edsoo.ru/ff0d1784
acTpOU3UKNY
OBLIEE KOJIMYECTBO YACOB I10 66

[NPOT'PAMME



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/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/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/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://m.edsoo.ru/ff0d1784

Hopwmbl onenuBanus yueoHoro npeamere «O@uzuka»

OneHka OTBETOB Yy4YalmMxcsli NMPU MNPOBeAeHUH YCTHOro ompoca QOueHka «5» craButcs B
CIIE/YIONIEM ciiydae: OTBET YYEHHUKA IOJIHBIH, CAMOCTOSITENbHBIN, MPABUIBHBIA, H3JI0KCH JTUTEPATypPHBIM
S3BIKOM B OIPEICIICHHOH JIOTMYECKOH TIOCIIEA0BATEIIbHOCTH, pAcCcKa3 COMPOBOXKIACTCS HOBBIMH
MpUMEepaMy; ydalluics OOHAPYKUBAET BEPHOE NMOHMMaHWE (U3NYCCKOW CYINTHOCTH PacCMaTPUBACMBIX
SIBJICHUW ¥ 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, JTa€T TOYHOE ONPECIICHUE M MCTOJKOBAHUE OCHOBHBIX
MOHATHH, 3aKOHOB, TCOPHH, MPAaBHILHOE OINpeAcicHre (U3MUSCKUX BEIMYMH, WX CIAWHHII U CIIOCOOOB
M3MEpEHUS; YUaIIWiCcs yMeeT NMPUMCHHUTH 3HAHWS B HOBOW CHUTYallMW TMPH BBIMOJHEHUU MPAKTHYSCKUAX
3aJlaHUi, 3HACT OCHOBHBIC IOHSATHS W YMEET OIECPUPOBATH HMMH IPU PEHICHUW 3a/1ad, MPABHILHO
BBITIOJTHSCT YEPTEKU, CXEMBI U TpaduKH, COMYTCTBYIOIIME OTBETY; MOYXET YCTAaHOBUTH CBSI3b MEXKIY
M3yYaeMbIM U paHee U3YUdEeHHBIM MaTepUAIOM IO Kypcy (M3HKH, a TAK)KE C MaTePHAJIOM, YCBOCHHBIM TIPH
W3YYCHUH JPYTUX MPEAMETOB; BIaJeeT 3HAHUAMU M yMeHHsIMH B o0beme 95% - 100% ot TpebGoBaHmii
MIPOTPaMMBI.

OuneHka «4» CTaBUTCSI B CJEAYIOIEM CJy4dae: OTBET YIOBICTBOPSET OCHOBHBIM TPEOOBAaHUSIM K
OTBETY Ha OIICHKY «5», HO COJCPKUT HETOYHOCTH B H3JIOXKECHUH (AKTOB, ONPEICICHUMN, MOHSITHH,
00BSICHEHUU B3aHMOCB5[3€I>i, BbIBOJaX U PCHICHUHU 3a1a4. HetouHocTH nerko HCIIPABJIAIOTCA IIPU OTBETC Ha
JOIMOJTHUTECIIBHBIC BOIIPOCHI; y‘IaH.[PIfICfI HC HCIOJB3YCT COOCTBEHHBIN IIaH OTBCTA, 3aTPYAHACTCA B
MPUBEJACHUN HOBBIX NMPUMEPOB, U NMPUMEHEHUHM 3HAHUM B HOBOWM CUTYaIlMH, Ca00 HCIOJB3YET CBS3HU C
paHee M3y4EHHBIM MaT€pUAIIOM U C MaTepUajoM, YCBOCHHBIM MPU HU3YYEHUU IPYTHX MPEeIMETOB; 00beM
3HaHUH 1 yMmeHui ydamerocs coctaBisitoT 80-95% ot TpebGoBaHMii IPOTrpaMMEL.

Onenka «3» CTAaBUTCSA B CJIeAYIOIIEM cydae: OONbIIas YacTh OTBETA YAOBICTBOPSET TPEOOBAHUAM
K OTBETY Ha OIICHKY «4», HO B OTBET¢ OOHAPYXHBAIOTCSA OTACIBHBIC MPOOCIBI, HE MPENATCTBYIOIINE
JaJIbHEHIIIEMY YCBOCHHUIO MPOrPaMMHOTO MaTepHalia; ydalluics OOHapyKMBaeT IMOHWMaHUE Y4eOHOTO
MaTepuaja TpH HEAOCTATOYHOW MOJIHOTE YCBOCHHUS TMOHSATHH WM HEMOCIICIOBATCILHOCTH HW3JI0KCHUS
MaTepuaga, yMeeT MPUMEHSATh IMOJYYCHHBIC 3HAHWS TPU PEIICHHH MPOCTHIX 3a1ad C UCIOJIb30BaHUEM
TOTOBBIX (OPMYJ, HO 3aTPYIAHSICTCS MPU PEHICHUH KA4YeCTBEHHBIX 3a7ad W 3a1ad, TPeOYIOIUX
npeoOpazoBaHuss (HOpMyN; ydYalIMWCS BIAACET 3HAHUSAMU U YMEHUAMH B oObeme He MeHee 80 %
COJICP)KaHUSI, COOTBETCTBYIOLIETO ITPOIPAMMHBIM TPEOOBAHUSM.

OneHka «2» CTaBUTCS B CJeIyIOIIeM Cjydae: OTBET HENPABUIbHBIH, MMOKAa3bIBACT HE3HAHUE
OCHOBHBIX MOHSATUH, HEOHUMAHNUE M3yYCHHBIX 3aKOHOMEPHOCTEH M B3aMMOCBS3CH, HEYMEHHE padoTaTh C
y4eOHUKOM, peIlaTh KOJHMYCCTBECHHBIC M KAYECTBEHHBIC 3aJaud; YyYalllUKWCs HE OBJIaJe] OCHOBHBIMHU
3HAHUSIMHM ¥ YMECHHUSMH B COOTBETCTBHH C TPEOOBAHHMSIMH ITPOrPaMMBbI; yJaIllMUCs HE BIIAJCET 3HAHUSIMH B
o0beMe TpeOOBaHUI Ha OILIEHKY «3».

OueHka O0TBETOB y4alIMXCsl MPH NMPOBEeIEHUU CAMOCTOSITEIbHBIX U KOHTPOJIbHBIX PadoT:

Ouenka «5» craBuTCs B CIEAYIOIIEM CiTydae: pad0Ta BBIMOJHEHA TOJIHOCTBIO; C/IeIaH MEePEBO/T SIUHUIL
Bcex (usmuecknx BennuuH B «CH», Bce HeE0OXoJMMBbIE [aHHBIE 3aHECEHbI B YCIOBHUE, MPaBUIIBLHO
BBITIOJIHEHBI YEPTEkKHU, CXeMbl, TpaduKU, PUCYHKH, COMyTCTBYIOIINE PELICHUIO 3a/1ay, cAelaHa IMpoBepKa
110 HAaUMEHOBAHHUSM, IPABUIHLHO TPOBEJICHbI MAaTEMAaTHYECKHE pacueThl M JIaH IIOJIHBIA OTBET, Ha
KaueCTBEHHbIE U TEOPETUUYECKUE BOMPOCHI JIaH MOIHBIN, HCUEPIIBIBAIOIINN OTBET JIMTEPATYPHBIM S3BIKOM B
ONPENIETICHHOM JIOTMYECKOM MOCIEA0BATEIbHOCTH, YUalllUiCsl TPUBOJAUT HOBBIE IPUMEPHI, YCTAaHABINBAET
CBSI3b MEXKIY M3Y4aeMbIM U paHee M3YUYEHHBIM MaTepuajoM MO Kypcy (HU3UKH, a TaKKe C MaTepualiom,
YCBOEHHBIM MPU U3YyYEHUU APYTUX MPEAMETOB, YMEET MPUMEHUTh 3HAHUS B HOBOW CUTYallUM; yHalIUHCs
oOHapy)XMBaeT BEpHOE TMOHWMaHUE (UINYECKOW CYIIHOCTH  pacCMaTpUBAa€MbIX  SBIEHUN U
3aKOHOMEPHOCTEW, 3aKOHOB M TEOPHil, JA€T TOYHOE ONPEJEICHUE U MCTOJKOBAaHUE OCHOBHBIX MOHITHH,
3aKOHOB, TEOPHi, a TaKKe IMpaBWIBHOE OlpeneicHue (PU3NYECKHX BEIMYWH, UX E€IMHUIl U CIOCOOOB
HU3MEPEHUSL.

Onenka «4» cTaBUTCA B CJeAylolleM ciay4yae: paboTa BbINOJIHEHA MOJHOCTBIO WM HE MEHEee YeM
Ha 80 % ot oObeMa 3amaHMsl, HO B HEW HMMEIOTCS HEIOYEThl M HECYIIECTBEHHbIE OIIMOKM; OTBET Ha
KayeCTBEHHbIE M TEOPETUYECKHE BOINPOCHI YJIOBJIETBOPSET BBHIIICHIEPEUHUCICHHBIM TpeOOBaHHUAM, HO
COJICPKUT HETOYHOCTH B H3JIOKEHUU (DaKTOB, OINpeneneHui, MOHATHH, OOBSICHEHHWH B3aWMOCBS3EH,
BBIBOJIaX U PELICHUU 3a/1a4; YYalIUICs UCIIBITBIBACT TPYAHOCTU B IPUMEHEHUH 3HAHUN B HOBOW CUTYallUH,
HE B JJOCTAaTOYHOU MEPE UCIOJIb3YET CBA3U C paHEe NU3YyYEHHBIM MAaTEpUaAIOM U C MaTEPUAJIOM, YCBOCHHBIM



IIPU U3Y4YECHUU JPYTUX IPEAMETOB.

Ounenka «3» craBuTCS B CJeAyoIIeM ciay4yae: paboTa BBIIIOJHEHa B OCHOBHOM BepHO (00BeM
BBITIOJIHEHHOW YacTU COCTaBJIsIeT HEe MeHee 1/2 oT oOmiero oO6beMa), HO JOMYIICHBI CYIIECTBEHHBIE
HETOYHOCTH; yYaluiicss OOHapyKHBaeT MOHMMAaHUE Y4eOHOTO MarepHajja MpH HEeIOCTaTOYHOM MOJHOTE
YCBOCHHSI TIOHATUN U 3aKOHOMEPHOCTEH; yMEET MPUMEHSTh MMOJyYCHHbIC 3HAHUS MPU PEUICHUH MPOCTHIX
3aa4 C HCIIOJB30BAaHHEM TOTOBBIX (OpPMyJ, HO 3aTPyIAHSETCS NPU PELICHUH KAueCTBEHHBIX 3a/1a4 U
CJIO’KHBIX KOJIMYECTBEHHBIX 33/1a4, TPEOYIOMINX MpeoOpazoBaHust GopmMy.

OneHka «2» CTaBUTCA B CJeIyIOIIEeM cjydae: padoTa B OCHOBHOM HE BBINOJHEHA (00BeM
BBITIOJTHEHHOW YacTh MeHee 1/2 oT o01miero o0bema 3a1aHus); YUaIIHiCs TTOKa3bIBACT HE3HAHUE OCHOBHBIX
IIOHATUH, HEINOHMMAHWE W3YYEHHBIX 3aKOHOMEPHOCTEH M B3aUMOCBA3E€M, HE yMeEeT pelarhb
KOJIMYECTBEHHBIC U KAUSCTBCHHEBIC 3a4aUH.

OuneHka 0TBETOB YYalUXCH NPU NPOBeJAeHUH J1a00paTOPHBIX padoT

Onenka «5» craButcs B ciemyromeM ciydae: jJabopaTopHas padoTa BBITIOJIHEHA B TOJIHOM 00beMe C
coOnroieHneM HeoO0XOAMMON TOCIEeI0BAaTEIbHOCTH MPOBEACHUS ONBITOB W HM3MEPEHMH; Yydaluics
CaMOCTOSITEJIBHO M pallMOHAJIbHO CMOHTHPOBAJ HEOOX0AMMOE 00O0pYyJOBaHHE, BCE OMNBITHI IPOBEN B
YCIOBUSAX M peXUMax, o0ecrneuynBaroluX MOJy4eHUE MPaBUIBHBIX PE3YJIbTaTOB U BHIBOJIOB; COOIIOAAN
TpeOoBaHUs OE30MaCHOCTH TPYAA; B OTYETE MPABWJIBHO M AaKKypaTHO BBIMIOJHWI BCE 3aIllUCH, TaOJUIIBI,
PUCYHKH, YEPTEXKH, TPAPHUKH, BEIYUCICHHS; TPABIIFHO BBITIOJHIII aHAIN3 TIOTPEITHOCTEH.

Ounenka «4» craBuTCs B CJIeAYIOLIEM CJIy4yae: BBINOJIHEHHE JJaOOpaTOpHOM pabOThl yIOBIETBOPSIET
OCHOBHBIM TpPEOOBaHMSIM K OTBETY Ha OILEHKY «5», HO yYalluiCs JOMYCTHJI HEAOYEThl HIIU HerpyobIe
OIMOKH, HE TOBIIUSABIINE HA PE3YITbTATHI BHITIOJHEHUS paOOTHI.

Onenka «3» CTaBUTCH B CJEAYIOIIEM cJydae: Pe3ylbTaT BBINIOJHEHHOW YacTH J1ab0opaTOpHOI
paboThI TAKOB, YTO TO3BOJISIET MOJYYUTh MPABUIBbHBIN BBIBOJI, HO B XOJI€ IPOBEACHUS OIbITa U U3MEPEHUN
OBLITU JOTYIIEHB! OIIHOKH.

OuneHka «2» cTaBUTCS B CJIeyIOLIEeM cJiydae: pe3ylbTaThl BHIIOJHEHUS J1a00paTOpHOM pabOThI He
MO3BOJISIIOT  ClIeNaTh MPaBWIbHBIN BBIBOJ, W3MEpPEHUS, BBIUYMCIICHUS, HAOIIOJCHUS MPOU3BOIMIHNCEH
HEMpPaBWIbHO, YPaBHEHUS PEaKUil OTCYTCTBYIOT WJIM UMEIOT IpyOble OIIMOKH.

Ilpumeuanus.

Bo Bcex cnyuasix OIIGHKAa CHHXKAETCs, €CIIM YYEHHUK He coOmojgan TpeOOBaHUM TEXHUKH
0€30MacHOCTH TMpH MPOBEACHUM OJKCIEpUMEHTa. B Tex ciydasx, Korja yyalluiics Moka3anl
OpUTMHAJILHBIM TMOAXOJ K BBIMOJHEHHIO PabOThl, HO B OTYETE COJIEP)KATCS HEAOCTaTKH, OLIEHKa 3a
BBITIOJIHEHUE PaOOThI, 0 YCMOTPEHUIO YUUTENs,, MOXKET OBbITh MOBBIIIEHA TI0 CPABHEHUIO C YKAa3aHHBIMU
HOPMaMHU.

TecToBbBIII KOHTPOJIb:

Ilenpto TECTOBBIX 3a/laHUM SIBJISETCS BO3MOXHOCTH BBISIBJICHHS 3HAHHWM, YMEHUN, HaBBIKOB
Ka)KJIOTO HCIBITYEMOTO, MOSTOMY B KaueCTBE WHTEPIPETAIIMOHHOM CHCTEMBI OTCYETa HMCHOJIBb3YeTCs
KOHKpETHas /715l OTpeeNIEHHOM BO3PACTHON TPYIIbI yYaluxcs 00JacTh coAepKaHusl JaHHOTO Y4eOHOTO
npeaMera.

3amaHus TeCTOB pa3paboTaHbl B ABYX (popmax:

1. 3akpeiThie 3amaHus (3a4aHUs C BBIOOPOM OTBETOB, MPU KOTOPBIX HCIBITYEMBbIH BBIOMpAeT
MIPaBWJIbHBIN OTBET U3 YKCIIa TOTOBBIX, TPUIAaraeMbIX B 33JJaHUH TecTa (KaK MpaBuiio 2-4 BapuaHTa).

2. OTKpBITHIE 33/1aHU (337aHNUs, B KOTOPBIX UCTIBITYEMBIH caM (GOpMYIUPYET OTBET).
[Ipu TecTpoBanuu Bce BepHble 0TBETHI OepyTes 3a 100%, Toraa oTMeTKa BBICTABIISICTCS. B COOTBETCTBUM € TAaOIMLIEH:

IIpouent BBINOJIHEHHUSI Otmerka

3a/1aHuA

95% u Gonee OTJINYHO

75-94%% XOpOILIO

50-74%% YI0BJIETBOPUTEIBHO
MmeHee 50% HEYI0BJIETBOPUTEIBHO




Ilepeyenb ommoOOK
I'pyoObie ommoku:

- HE3HaHHUE ONPEJEIICHUN OCHOBHBIX ITOHATHI, 3aKOHOB, ITPaBUJl, OCHOBHBIX I10JIOKEHUM TEOPHUH,
(bopmyI, OOIIEIPUHATHIX CHMBOJIOB 0003HAUYECHUS (PU3MUECKUX BEIUYNH, SAUHUI UX H3MEPEHUS,;

- HEyMEHUE BBIJICINUTH B OTBETE IVIABHOE;

- HEyMEHHME MPHUMEHATh 3HAHWA JUI1 PEUICHHS 3aJad U OOBSICHEHUS (U3UYECKUX SBIICHHIA,
HENPaBWIBHO C(HOPMYIMPOBAHHBIE BONPOCH! 33/1a4d WM HEBEPHBIE OOBSCHEHHS XOJa €€ PEIlCHHS,
HE3HaHUE MIPUEMOB PEIICHUS 3a/1a4, AaHAJOTMYHbIX PaHee PEIICHHbIM B KJlacce, OIIMOKHU, TOKa3bIBAIOIINE
HEIPaBWJIbHOE IOHUMAHUE YCIIOBUS 33J]a4l UM HEIIPABUIIBHOE UCTOJIKOBAHUE PEILICHUS;

- HEYMEHHUE YUTATh U CTPOUTH TPaPUKH U MPUHIUITHATIHHBIE CXEMBI;

- HEyMEHHE MOJTrOTOBUTh K paboTe€ YCTAaHOBKY WJIM JIabopaTopHOE 00OpyIAOBaHUE, MPOBECTU
OTIBIT, HEOOXOIMMBbIE PACUEThI, WM UCII0JIb30BATh NOJIyYEHHbIE JAHHbIE JJIS1 BBIBOJIOB;

- HeOpeXHOE OTHOIIECHHUE K Ja00opaTOpHOMY 000PYIOBAHHIO U U3MEPUTEILHBIM MPHOOpaM;

- HEyMEHHE OIpPEeAEIUTh M0OKa3aHUe U3MEPUTENBLHOTO ITproopa;

- HEyMEHHE COCTaBIISITh YPaBHEHUS PEAKIIUi, JIEKTPOHHBIN OaaHc;

- HapylleHue TpeOoBaHM MpaBUJI OE30MACHOTO TPY/ia MPU BBHIMOIHEHUH YKCIIEPUMEHTA.

HerpyObie omin0xu:

- HETOYHOCTU (OPMYJIMPOBOK, OIPEIACICHUM, TIOHITHI, 3aKOHOB, TEOPHH, BBI3BAaHHBIC
HETIOJHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OMNPEICNIIEMOr0 TOHATHSA, OIIMOKHA, BBI3BAaHHbBIC
HECOOJTIOICHHEM YCIIOBUH TTPOBEICHUH OTbITAa WA U3MEPCHU;

- ommOKH B YCJIOBHBIX 00O3HAYCHHSIX HA TPUHITUITHAIBHBIX CXeMaX, HETOYHOCTH YePTEKeH,
rpaduKoB, CXeM;

- TPONYCK WM HETOYHOE HAITMCaHNe HAaMMEHOBAHHUN eIMHUI (PU3HUSCKUX BEIIHYUNH;

- HepalMOHAJIBHBIA BHIOOD X0/1a PEIICHUSI.

Henouversr:

- HEpalMOHANbHbIE 3alUCH TPH BBIYMCICHUSX, HEpAlMOHAIbHBIE TPUEMbl BBIYMCICHUH,
npeoOpa3oBaHMl M peleHUH 3a1a4;

- apudmeTnveckue OMMOKN B BBIYMUCICHUSX, €CIIA 3TH OIMTHOKU IPy00 HE MCKAKAIOT PEATbHOCTh
MOJIyY€HHOTO pe3yJbTaTa;

- OTHeNbHbIE MOTPEIIHOCTH B JOPMYIMPOBKE BOIIPOCA UITU OTBETA;

- HeOpeXHOE BBITIOJIHCHHE 3aITUCel, YepTexel, cxeM, TpaduKoB;

- opdorpaduyueckure U MyHKTYallMOHHBIC OITHOKH.



	Нормы оценивания учебного предмете «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 п...
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	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...
	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 пол...
	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 к...
	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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